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GLOSSARY OF TERMS

Adaptation: to adjust to new conditions and continue functioning.

Agroforestry: the deliberate combination of woody and non-woody species — most commonly trees with crops or
grass — for multiple benefits.

Aquifer: a body of permeable or porous rock that can hold water or allow flow of water underground.
Attenuation: to reduce the force or energy of something, e.g. reduce the rate of flow of stormwater runoff.
Augmentation: to increase the available volume of something, e.g. increase the amount of available water.

Baseline (Base Scenario): the current status of a catchment or ecosystem. Usually measured at the start of an
activity to monitor for improvement or degradation.

Biodiversity: the range of different types and species of living organisms within a given area.
Blackwater: wastewater containing faeces, urine and flush water from toilets.

Carrying Capacity: the maximum number of individuals (or animals) that can be sustainably supported, fed or are
able to survive in any specific habitat or ecosystem without causing the habitat or ecosystem to breakdown or
degrade.

Catchment: the area of land from which any rain falling on it will drain into a watercourse through surface flow to a
common point (NWA 36 of 1998): sometimes referred to as a watershed. All land falls into a catchment. (See also
Micro-Catchment; Sub-Catchment; River Basin)

Catchment Management Plan: a plan of action of sustainable resource management to achieve the catchment
vision.

Catchment Vision: the future that a group want to see in their catchment — their overall goal.
Cattle paths: The pathway or walking route used by cattle or livestock.

Climate Change: the variation in the global or regional climate or average weather patterns, over a time scale of
decades to centuries.

Climate Change Adaptation: measures taken to adapt to the impacts of climate change by lessening their impacts
and/or reducing risks of extreme events.

Climate Change Mitigation: measures to decrease the reduction of greenhouse gasses in the atmosphere through
reduced emissions, or by carbon storage (sequestration).

Climate Resilience: the ability of a living system to adapt itself to keep functioning after being exposed to shocks
or disturbance caused by changes in climate.

Compacted soils: soils that have been trampled repeatedly by cattle, vehicles or farming equipment can become
compressed or hardened. This reduces the ability of water to soak into the soil and results in runoff over the soil and
erosion.

Conservation Agriculture (CA): an approach to managing agro-ecosystems for improved and sustained
productivity, increased profits and food security while preserving and enhancing the resource base and the
environment. CA is characterized by three linked principles, namely: 1.Reduced tillage especially  minimum
mechanical soil disturbance; 2. Permanent organic soil cover; 3. Diversification of crop species grown in
sequences and/ or associations.

Conservation tillage — any form of reduced tillage techniques. (see Conservation Agriculture, Minimum Tillage,
Tillage and Zero-till)

Consumption smoothing: keeping your usage (or consumption) of goods and services regular and consistent. So
even when you are not earning an income, you are able to afford your day-to-day expenses.

Dam: a barrier, usually a concrete or earth wall, constructed to hold back water and raise its level, used to store
water and augment water availability. (See Augmentation and Reservoir)

Decision Support System: a process that helps guide people to make choices from a ‘menu’ of activities based
on specific needs and situations.

Deforestation: the partial or complete loss of trees within a landscape or forest (natural or plantation) and the
associated loss of the forest’s ecosystem function and services.



Degradation: the condition or process of breaking down, destroying, or collapse of a system.

Erodible soil: refers to the ability of soil particles to dislodge or detach and be transported away e.g. by runoff or
wind. Highly erosive soils are prone to erosion: (a) Soils high in clay content restrict infiltration and are of low erosive
nature; (b) whilst sandy soils allow for more infiltration and thus more erosive; (c) soils with high silt content are the
most erodible. (See Erosion and Soil Erosion)

Erosion: the process of eroding or being eroded, i.e. breaking down, by wind, water, or other process. (See Soil
Erosion)

Eutrophication: the enrichment or build-up of nutrients, mostly nitrates and phosphates, in aquatic (water) systems,
which stimulates growth of algae and depletes oxygen, killing local plants and fish and thus damaging and degrading
the indigenous aquatic ecosystem. (See Degradation)

Failure point: A weak point that is deliberately built into a structure or a fence. This will allow the fence to break at
a specific place if, for example, severe flooding occurs. The rest of the fence will remain intact and the failure point
can be easily repaired.

Geotextile: Strong fabrics that are used to stabilise soil and prevent the loss of soil, e.g. through soil erosion. (See
Soil Erosion)

Grazing block: Veld is divided into management areas called grazing blocks. Each grazing block can be subdivided
into camps. Grazing blocks can be grazed, burnt or rested in any given year.

Greywater: the relatively clean waste water from baths, sinks, washing machines, and other kitchen appliances.
Different to blackwater. (See Blackwater)

Household(s): this refers to the all the occupants of a house as a single unit.

Infiltration: Process of water seeping, soaking or entering the ground from the ground surface resulting in
recharging of the water table. Can occur naturally or by man-made intervention.

Integrated Catchment Management (ICM): the cooperative management of all the components that operate within
a catchment, i.e. natural resources and human activities, that impact on and/or are impacted by the different
components and activities.

Intercropping (or Companion Cropping or Mixed Cropping): a combination of different crops in the same field
to provide benefits greater than planting separately but also to reduce risk, e.g. for pest control, nutritional diversity,
soil nitrification, soil stability, etc. (See Agroforestry and Permaculture)

Invasive and Alien Species: species that have been introduced from outside the country (or outside a particular
zone) are called Alien species; species that reproduce rapidly and reduce production of desired (ideally
indigenous/endemic) species are called Invasive Species. Not limited to plants, can apply to all types of species.

Land Tenure: the rights to use of land — may be temporary or permanent. Rights may be formal e.g. title deeds to
land, or through traditional processes through the Chief.

Livestock tracks: see Cattle paths

Micro-Catchment: a smaller catchment area within the main catchment, e.g. catchment of a tributary. There are
several micro-catchments within a Catchment. (See Catchment)

Micro-grid: a small network of resource (e.g. water, electricity) users with a local source of supply that can still be
connected to a centralized national grid but is able to function independently from the national grid.

Minimum tillage — a reduced tillage technique through loosening only top of the soil (5 cm), ripping of planting rows
with a ripper tine (chisel plough), or making permanent planting basins by hand, without disturbing the soil in
between. (See Conservation Agriculture, Conservation Tillage, Tillage and Zero-till)

Mitigation: the implementation of practical measures to reduce adverse impacts. (See Climate Change Mitigation)

Overgrazing: repeated, heavy grazing of an area, resulting in the disappearance of grass cover, increase in
undesirable grasses, bush encroachment, bare soil, and soil erosion. (See Soil Erosion, Threshold and Veld Type
Unit)

Participatory Rural Appraisal (PRA): a participatory methodology aimed at discussing or voicing problems and
potentials, involving members of the local community and facilitated by a trained ‘outsider’. Combines various tools,
such as transect walks, historical profiles, participatory mapping, wealth ranking, and ranking/ scoring of different
options. (See Rapid Appraisal of Agriculture Knowledge Systems (RAAKS) and Transect Walk)
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Permaculture: a system of ‘natural’ farming that makes use of a combination of plants, mulching and conservation
agriculture, ensuring maximum integration of resources and seeking symbiotic relationships and continuous
production, intended to be sustainable and self-sufficient. (See Conservation Agriculture)

Perpendicular: Two items which are at right angles (90 degrees) from each other, e.g. -

Pollution: the occurrence, presence or introduction into the environment of a substance which has harmful or
poisonous effects. May occur naturally or through human activities. In relation to water, pollution' means the direct
or indirect alteration of the physical, chemical or biological properties of a water resource so as to make it —

(a) less fit for any beneficial purpose for which it may reasonably be expected to be used; or
(b) harmful or potentially harmful —
(aa) to the welfare, health or safety of human beings;
(bb) to any aquatic or non-aquatic organisms;
(cc) to the resource quality; or
(dd) to property; (NWA 36 of 1998)
Protection: protection', in relation to a water resource, means —

(a) maintenance of the quality of the water resource to the extent that the water resource may be used in an
ecologically sustainable way;

(b) prevention of the degradation of the water resource; and
(c) the rehabilitation of the water resource; (NWA 36 of 1998)

Rapid Appraisal of Agriculture Knowledge Systems (RAAKS): combines elements of Participatory Rural
Appraisal and institutional analysis to create a framework for participatory action research to understand and improve
agricultural knowledge systems. (See Participatory Rural Appraisal)

Reclaimed land: Land that was eroded, degraded or lost that has been rehabilitated or restored and can be used
productively again.

Rehabilitation: the process of bringing natural resources — soil, land, water, wetlands, forest, croplands, rangelands,
etc. — back to a functioning (not necessarily pristine) state after degradation has taken place. (See Degradation,
Restoration and Threshold)

Reservoir: volume of water stored behind a dam. Used to augment water availability. (See Augmentation and
Dam)

Resilience: the ability of a living system to adapt itself to keep functioning after being exposed to an outside
disturbance. (See Adaptation and Climate Change Resilience)

Restoration: the process of bring natural resources — soil, land, water, wetlands, forest, croplands, rangelands, etc.-
back to a pristine state after degradation has taken place. (See Degradation, Rehabilitation and Threshold)

Retention: the continued or temporary holding or storing of something e.g. runoff water. Often linked with infiltration.
(See Attenuation and Infiltration)

Riparian Buffer Zone: a strip of several metres in width (depending on the size of the river, and its flow regime)
alongside a river which is planted with perennial vegetation, including trees, principally to protect the riverbanks from
erosion.

River Basin: the catchment of a whole river, source to sea. The river may be shared across countries.
Runoff: flow of rainfall (and other precipitation) across the ground or a surface e.g. roof.

Sand dam: dam built across a seasonal sandy river. The reservoir of the dam holds sand that the runoff water
infiltrates into. (See Dam, Infiltration, Reservoir and Runoff)

Semi-Structured Interview: a participatory methodology tool that is used to gather information in an informal way
by discussion with participants, guided a small number of key questions.

Siltation: process by which water becomes dirty as a result of fine mineral particles in the water, mostly silt or clay
particles. (See Soil Erosion)

Xii



Slope: the slant or rise of land. Calculated as a ratio of horizontal distance for every metre of vertical distance. For
example, a slope of 4:1 means that for every 4 metres measured along the ground, there will be a 1 m increase in
height.

Soil Erosion: the process of detaching and breaking away of soil particles form the original site, resulting in a loss
of soil and contributing to siltation. (See Erosion, Erodible Soil and Siltation)

Sourveld: veld that has very poor nutritional value in winter. Animals will lose weight in winter unless they are
supplemented with protein. This veld is usually found in wetter, cooler areas where there is more grass. (See
Sweetveld and Veld)

Strengths, Weakness, Opportunities, Threats (SWOT): a participatory exercise used to evaluate a system,
activity, project, organisation etc. Usually a SWOT is developed and depicted on a wallchart divided into the four
sections of Strength, Weaknesses, Opportunities and Threats.

Sub-Catchment: A smaller catchment area within a Catchment but larger than a micro-catchment. It is comprised
of several micro-catchments. For example, a stem of a river comprised of one or several tributaries. (See Catchment
and Micro-catchment)

Sustainability: the ability of a system to survive for unspecified (infinite) time without degrading or requiring constant
rehabilitation or interventions. (See Carrying Capacity, Rehabilitation and Threshold)

Sweetveld: veld that has better nutritional value for animals in winter. This veld is usually found in drier, warmer
areas, where there is less grass. (See Sourveld and Veld)

Threshold: the limit, carrying capacity or intensity that must be exceeded for a certain reaction, result, or condition
to occur or be manifested, i.e. degradation, system collapse or unsustainability. Depending on the system this can
be either irreversible/permanent or require rehabilitation/restoration. (See Carrying Capacity, Degradation,
Rehabilitation, Restoration and Sustainability)

Tillage: working the soil by plough or hoe or mechanical turning. Minimum Tillage implies reducing the amount of
tillage as much as possible. Zero-Tillage or No-till means no tillage at all. (See Conservation Agriculture,
Conservation Tillage, Minimum Tillage and Zero-till)

Tractor-Loader-Backhoe (TLB): a machine for digging ditches and moving rock and rubble.

Transect Walk: is a systematic walk along a defined path (transect) across the community/project area together
with the local people to explore the environmental, land use, water and sanitation conditions by observing, asking,
listening, looking and producing a transect diagram of observations.

Tributary: or affluent is a stream or river that flows into a larger stream or main stem (or parent) river or a lake.
A tributary does not flow directly into a sea or ocean.

Veld: open, uncultivated grassland, can be used for livestock grazing. (See Sourveld, Sweetveld and Veld Type
Unit)

Veld type unit: these are areas of veld with similar productivity (the amount of grass produced per year) and
management requirements. Veld type units are used to determine grazing blocks. (See Sourveld, Sweetveld,
Grazing Block and Overgrazing)

Water Conservation: the sustainable and efficient non-wasteful management of surface and underground water,
drinking water, and water in rivers, streams, reservoirs, wells, dams, canals, channels, lakes or wetlands.

Water Demand Management: various means of managing demand on water supplies to only what is necessary,
these may be done through physical infrastructure e.g. flow regulators, reduced pressure, water shedding, or through
policy and tariff instruments such as water restrictions and stepped tariffs.

Water Harvesting: refers to the collection and concentration of rainfall runoff for productive purposes, e.g. from the
roof of structures, runoff over land, roads or other infrastructure.

Water resource: water resource” includes a watercourse, surface water, estuary, or aquifer; (NWA 36 of 1998)
watercourse" means —

(a) a river or spring;
(b) a natural channel in which water flows regularly or intermittently;
(c) a wetland, lake or dam into which, or from which, water flows; and

(d) any collection of water which the Minister may, by notice in the Gazette, declare to be a watercourse,
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and a reference to a watercourse includes, where relevant, its bed and banks.

Water Management Area: is an area established as a management unit in the national water resource strategy
within which a catchment management agency will conduct the protection, use, development, conservation,
management and control of water resources; this area usually forms the primary catchment area.

Water Table: the level below ground at which the ground is saturated with water.

Water Use Efficiency: maximising productivity in relation to water use, thereby avoiding wasting materials,
especially water in doing something or in producing a desired result or product.

Weather variability: variations in the mean the state of the atmosphere at a particular place and time as regards
heat, cloudiness, dryness, sunshine, wind, rain. Climate variability is at a much larger scale, refer climate change.

Wetlands: means land which is transitional between terrestrial (dry land) and aquatic (water-based) systems where
the water table is usually at or near the surface, or the land is periodically covered with shallow water, and which
land is in normal circumstances supports or would support vegetation typically adapted to life in saturated soil. (NWA
36 of 1998)

Zero-till (or No-till) — direct planting through a mulch layer using a special planter (oxen-drawn) or hand tool (jab
planter), i.e. there is no tillage of the ground before planting. (See Conservation Agriculture, Conservation
Tillage, Minimum Tillage, and Tillage)
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FOREWORD

The aim of the WRC Green Village: Community-Based Catchment Management Guidelines, and Learning
Project (i.e. Guidelines) is to contextualise the household within the catchment, and build the relationship
between household, the village, the community and the broader catchment. The primary objective of this
project is to compile a single source reference document aimed at resource-poor farmers and rural villages,
covering Green Village activities and village-scale catchment management including natural resources
management and household resource utilisation. Ultimately this will be a "How to" handbook in understanding,
managing and rehabilitating the local environment; a comprehensive document that villagers can pick up and
use without expensive consultants to support it or outside intervention. The guidelines provide information on
the basics of conservation agriculture, wise use, green energy, land restoration, and rehabilitation. This was
developed for use in a community context, where the ‘catchment area' is both the village and its surrounds of
concern.

Natural Resource Management (NRM) and Catchment Management (CM) strategies may be grouped into
three broad themes, i.e. Policy, Management and Practice. Policy acts as the overarching framework, which
informs management strategies, and includes legislation and regulations. Good practice and guidelines act
from the opposite end being informed by management and implementation strategies. In terms of Management
this can be further separated into Community, Land, Biodiversity based, Climate change adaption and
preparedness and integrated management. Although at the higher level the particular management strategy
is noticeable, at the grassroots level the distinction is harder to make due to the inherent overlap in many
projects.

HOW TO USE THE GUIDELINES

The Guidelines comprise two Parts that complement one another. Part I: Theory is intended to provide
background thinking to catchment management. Part Il: Technical Toolbox is a field manual providing basic
“How to” instructions for various catchment management activities. Part | and Part Il are summarised, by
Chapter, with a short explanation of the purpose of each section, and its main content. Annexures provide
more detailed information on a specific activity.

PART I: Theory

Section Content and objective

This section introduces some of the key issues that have led to degradation of catchments in South
1 |Introduction Africa. Degradation of catchments is not limited to the state of the water resources but also the
impact on the land by land use activities that then results in impacts to water resources.

Catchment management:

2 .= This section introduces the concepts and context of integrated catchment management.
concept and principles
This section identifies who are the people (stakeholders and role players) responsible for
3 |Participation catchment management activities from the village members to various levels and spheres of

government.

Catchment management planning can be driven by external forces such as a non-governmental
organisation or a Catchment Management Agency, or it can be driven internally by members of the
community. This section outlines how to get the process going to develop a village catchment
management plan.

4 |Getting the process started
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PART IlI: Technical Toolbox

Section

Toolbox introduction

Content and objective

A simple decision support system is described to help villagers choose appropriate measures and
guidelines. The icons of the tool box guidelines are explained.

Sustainable Land
Management

Water Efficiency and
Resource Management

The sub-themes that are covered in this section include: Soil erosion and degradation; Rangeland
management; Communal land management; Erosion and runoff control measures; Gully
management and sediment trapping; and Stream/river bank management.

The sub-themes that are covered in this section include: Climate-smart agriculture practices; and
Nutrient management.

The sub-themes that are covered in this section include: Water use efficiency and recycling; Water
harvesting and storage; Groundwater protection and infiltration; Small dams; and Small-scale-
irrigation.

Natural Resources
Management

The sub-themes that are covered in this section include: Forests; Grasslands; Medicinal plants;
Wetlands; and Alien and invasive plant management.

Sustainable Households

The sub-themes that are covered in this section include: Money management; Nutrition; Plot
management; Sanitation and latrine management; Energy, efficiency and alternatives; Waste
management.

Disaster Preparedness

The sub-themes that are covered in this section include: Risk management; Fire management;

landslide and land collapse; Health; and Emergency response procedures.

ANNEXURES

Section Content and objective

Participatory Processes

This section describes different participatory techniques to engage members of the catchment in
the planning process in terms of making contributions and identifying problems and issues that
need to be addressed.

Streamlined Environmental
Authorisation Process

The South African environmental legislation is a very cumbersome hurdle to rehabilitation of
natural resources. This section proposes a streamlined version that is more user friendly to the
rural communities engage in proactive rehabilitation activities.

Establishing a Green Village
Committee

The planning process is driven by a committee of volunteers from the village or community. If there
is an already existing committee that can serve this purpose then it is best to use that committee,
otherwise a specific committee will need to be establish. However, for the purpose of these
guidelines this committee is referred to as the Green Village Committee. This section outlines
some of the requirements for this committee and lessons learnt.

Some of the activities identified in the village catchment plan will require resources in order to
implement, either physical or monetary resources. It is important to compile a budget for the plan in

IV [Compiling a Budget order to identify where financial support can be applied from, and to make sure the financial
support is used appropriately for the implementation of the activities. This section outlines how to
compile a budget, how to monitor against the budget as well as how to apply for funding.
Monitoring and evaluation ensuring the village’s plans are implemented correctly and that they

V  |Monitoring and Evaluation achieve their set objectives. This section outlines the key principles that villagers need to be aware

of.
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PART I: THEORY

1 INTRODUCTION

Economic growth and development depend largely on water quality and availability, which are affected
by competing demands between people, industry, food security, the environment, and development.
South Africa is classified as water scarce, in part due to the unequal spatial and climatic distribution of
water resources, high rainfall variability, and frequent occurrence of drought. This is further
compounded by increasing demand due to population pressure, and declining supply due to climate
change, watershed degradation and pollution, both in urban and rural areas. South Africa has a long
history of engagement in soil and water conservation through natural resources management (NRM)
activities (Department of Agriculture and Water Supply, 1985; National Veld Trust, 1994; Von Maltitz et
al., 1998), but uptake in rural village communities has been limited and slow. This slow uptake may be
related to the overlapping and conflicting strategies being implemented in these communities. These
well-meaning strategies are usually implemented from a top-down overarching National framework, with
litle consideration for the “everyday” NRM practices that in most cases ensure rural communities’
livelihoods and survival on the ground.

In order to implement effective natural resources management, it is therefore necessary to look at the
bigger picture and understand the role of the natural resources within the greater system and
understand the impacts of their degradation. The system unit that is used for this management context
is the catchment. The catchment can be a major river basin right down to a particular tributary in a
specific village. It is important to contextualise the household within the catchment; and build the
relationship between household, the village, the community and the broader catchment. Through this
process it is possible to develop a model for Integrated Catchment Management (ICM), whereby land
use, biodiversity, livelihoods and community-based management can be dealt with in a holistic manner
and where a relevant “awareness” of Natural Resources Management (NRM) and catchment
management can be brought home to the individual and community while still promoting development.

This set of guidelines sets out the context that has/is caused/causing land degradation in rural South
Africa; introduces the principles of catchment management, who is involved in catchment management,
how to get the process started; as well as a detailed Toolbox of specific activities for implementation
towards sustainable catchment management and rehabilitation. While the focus of these guidelines is
in rural South Africa, specifically Eastern Cape and KwaZulu-Natal, the threats to resources, and the
concepts and principles of catchment management and the guidelines are applicable throughout the
country.

1.1 Rationale for Integrated Catchment Management

Integrated resources management approaches include integrated catchment management and are
characterised by a proactive, all-inclusive and systems-based approach to natural resource
management challenges. In many developing countries, governments and development agencies are
turning to integrated natural resource management as a means of safeguarding the natural resource
base, improving agricultural productivity and sustaining livelihoods. The integrated approach moves
away from managing resources and specific ecosystems in isolation of each other, but rather brings the
management of their utilisation and rehabilitation together in a coordinated and collaborative approach.
For example, addressing siltation of rivers requires improved management of land-based activities and
can’'t be addressed solely in terms of water resources or aquatic ecosystems management alone. There
are numerous examples of integrated resources management e.g. Integrated Water Resources
Management (IWRM), Integrated National Resources Management (INRM), Bioregional planning,
integrated landscape management, etc. For the purpose of working with catchments we advocate



Integrated Catchment Management (ICM) as defined by Cairns and Crawford® (1991) who define
integrated natural resource management as a:

"Coordinated control, direction or influence of all human activities in a defined environmental
system (i.e. the catchment) to achieve and balance the broadest possible range of short- and
long-term objectives."

The concept aims to set a balance between how we use our resources in our catchment for today’s
needs (like harvesting wood, planting crops, herding livestock and building houses, cutting tree copse
to lay infrastructure) and protecting those resources for tomorrow’s needs. The principle of ICM is that
the process of developing the strategic approach to integrate resource use should be inclusive and
holistic. As water is the common link among resource users in a catchment, it is appropriate that the
catchment is used as a planning unit for resource management.

The short- and long-term objectives include:
o Sustaining natural capital and ecosystem services
o Developing resilient livelihoods

o Reducing, preventing and rehabilitating environmental degradation

1.1.1  Sustaining Natural Capital and Ecosystem Services

Natural Capital is the available stock of renewable and non-renewable natural resources (e.g., plants,
animals, air, water, soils, minerals) that combine to produce a flow of benefits to people (adapted from
Atkinson and Pearce, 19952, Jansson et al., 19943), Figure 1-1. These benefits are often called
ecosystem goods and services, which make human life possible, Goods, for example include the food
we eat, water we drink, plant materials used for medicines, building and shelter, and fuel or energy.
Services include the processes that we can’t necessarily see but we need them to happen, for example
transpiration to put moisture into the air to generate rain, carbon storage for climate regulation,
pollination by bees and insects to produce fruit, photosynthesis in plants to grow, the hydrological cycle
to produce water, etc. Furthermore, natural capital and ecosystem services are also used for cultural,
tourism, and religious activities such as Umhlanga or Reed Dance ceremony (an annual Swazi and
Zulu event), or using rivers for baptism.

" Cairns, J. Jr. & Crawford, T.V. (Ed.) (1991) Integrated Environmental Management (Chelsea, MI, Lewis).

2 Atkinson, G. and D. Pearce, 1995. “Measuring sustainable development.” In: Bromley, D.W., (ed) Handbook of
Environmental Economics. Blackwell, Oxford, UK, pp:166-182.

8 Jansson, A., M. Hammer, C. Folke, and R. Costanza (eds.) 1994. Investing in Natural Capital: The Ecological
Economics Approach to Sustainability. Island Press, Washington, DC.
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Figure 1-1: lllustrating how natural capital produces goods and services (Source: adapted from
Greenanalytics?)

The natural capital is the stock asset in the environment. We use the stock through ecosystem functions
to provide goods and services. However, we need to manage that we don’t over utilise the stock, such
that it can continue providing the goods and services. We need to replenish the stock e.g. through re-
planting forests, replenishing aquifers, re-nourishing the soil, rehabilitating erosion and overgrazing.
Overutilization of the natural capital does not just mean a loss of environment or biodiversity, but can
cause ecosystem collapse, and reduction in provision of goods and services, which impacts on human
livelihoods.

1.1.2 Resilient Livelihoods

Livelihoods is the means (i.e. capability, activities, and assets) of securing basic necessities or
resources to live, i.e. food, water, shelter, clothing. It is not necessarily monetary, although the means
of accessing these resources may be through monetary processes. These basic necessities or
resources are derived from the goods and services provided by the environment, ecosystem functions
and natural resources/capital. The accessibility, affordability and availability of these resources
contribute to the quality of life of a person. A livelihood strategy may involve wage-based activities, i.e.
earning an income that is then used to purchase the required resources; or for poorer or subsistence
households, deriving these resources through self-sufficiency, e.g. subsistence farming; or a
combination of both wage-earning and subsistence living.

The availability of the resources is at risk of disaster and/or degradation. This may be through sudden
events e.g. floods, landslide, wildfire, or pest infestation, or by slower events such as drought, or
overutilization. These may be a single event e.g. a flood; or multiple events such as wildfire burning the
vegetation which in turn triggers landslides and flooding during heavy rains which impact on water
quality and thus availability, loss of crops, etc. These events threaten the availability of — and access to
- resources, but also impact on the economic value of the resources, i.e. the scarcer or less available
a resource the more valuable it is, and therefore the monetary value increases.

According to the FAOS, in particular, the poor in rural and urban areas are disproportionately affected,
and the inability of families, communities and institutions to anticipate, absorb, accommodate or recover
and adapt from crises and disasters in a timely, efficient and sustainable manner is a critical weakness
in livelihood strategies.

Therefore, the resilience not only of the natural resources but also of households to provide or access
resources for livelihoods is an important component of adaptability, sustainability and community-based

4 www.greenanalytics.ca
5 Food and Agricultural Organisation of the United Nations (FAO), website: http://www.fao.org/about/what-we-
do/so5/en/ last accessed on 13 December 2018



catchment management. These guidelines not only aim to protect and restore the natural resources,
but by doing so also provide sustainable and resilient livelihoods so that the integrity of the communities
that depend on the resources through farming, livestock, fishing, forestry and other activities are not
detrimentally threatened by disasters, degradation or other risks.

It is important to note that livelihood resilience is not resolved only by natural resource resilience;
livelihood resilience also requires land tenure, supportive policy and legislation, risk-reduction strategies
and implementation, political will, investment, coordination, involvement and engagement with
communities, local authorities, civil society amongst others. These latter aspects are not
comprehensively addressed in the scope of these guidelines.

1.1.3 Reducing and rehabilitating environmental degradation

Degradation is the process of breaking down, destroying, or collapse of a system; in the context of this
project and guidelines, the degradation of environmental systems. Water resources degradation and
land degradation are interlinked. In order to improve the state of water resources, one needs to improve
the state of land resources and land use activities. According to International Fund for Agricultural
Development (IFAD, 2011)8 “About 1.2 billion hectares (ha) has been degraded by human activity over
the past 45 years. An estimated 5 million to 12 million ha are lost annually to severe degradation in
developing countries. The causes include deforestation, biomass burning and agricultural practices
such as repetitive tillage and inadequate application of nutrients” as well as not addressing
(rehabilitating or mitigating) erosion issues when they start. Land degradation results in loss of soll
fertility and increased soil erosion, resulting in loss of arable land. Eroded soils result in siltation and
contamination of water resources, thereby impacting the usability of the water resource. Eroded land is
unproductive and possess threats to human life and livestock and loss of ecosystem functions which in
turn impacts negatively on livelihoods.

In order to reduce the degradation of land and water resources, a sustainable management approach
must be implemented. According to South African legislation this is through a Catchment Management
approach. It is important that resource management activities not only apply to new activities, but that
rehabilitation of already degraded resources is also critical in order to ensure sustainable management
and continuation of ecosystem functions and availability of resources. Degradation of resources will
continue if no action is implemented and resources will be further depleted.

A critical component of reducing degradation is to also rehabilitate areas that have already been or are
currently being degraded. Where rehabilitation is the active process of bringing natural resources — soil,
land, water, wetlands, forest, croplands, rangelands, etc. — back to a functioning (not necessarily
pristine) state after degradation has taken place. Therefore, sustainable management must incorporate
rehabilitation activities.

1.2 Institutional aspects of natural resource management

In many cases, community responses to natural resource management challenges are being hampered
by the growing compartmentalisation of government departments, i.e. separate laws, institutions and
policy objectives to govern sectors such as agriculture, forestry, water, energy and health. The
compartmentalisation frequently means that decisions to govern a sector are made without sufficient
regard for issues outside the sector’'s narrow mandate despite the objectives having impacts (positive
and negative) on other resources or sectors. For example, an agricultural policy objective to increase
areas of irrigation is made by the Department of Agriculture, however in order to achieve this objective

6 INTERNATIONAL FUND FOR AGRICULTURAL DEVELOPMENT (IFAD)(2011). Climate-smart smallholder
agriculture: What's different? IFAD Occasional Paper 3.



requires that there is sufficient water availability and of a suitable quality for the increased irrigation;
water availability for irrigation is the mandate of the Department of Water Affairs and Sanitation who
have their own national priorities and policy objectives. The increased tillage of soil as a result of
increased irrigation will impact on the loss of topsoil causing sedimentation downstream of water
resources, which in turn will impact on the ability of the water resource to be used for irrigation and
hydropower electricity generation. Unfortunately, it is the communities on the ground who are negatively
impacted by this compartmentalisation.

The fragmented approach of government departments to natural resource management issues has
high administrative costs, e.g. interdepartmental committees or new multi-sector units, and other
challenges such as who, which department, is accountable for the budget or funding of these activities
and taking the lead to drive the process. By contrast, communities find it relatively easy to think and act
holistically. The administrative costs of integrated natural resource management can be reduced by
devolving significant management responsibility to community-based organisations where possible,
and to a centralised-community based management plan. The challenge is to effectively connect
government departments with each other and with local-level organisations. This connection is made
by working towards one integrated management plan, i.e. a catchment management plan. The plan
identifies all the issues relevant to a geographic location, i.e. a village. The plan sets out all the activities
that are required to be implemented in that area, including land management, water resources
management, biodiversity management, energy, education, disaster and risk management, health,
infrastructure, etc. The plan is compiled in an integrated approach with the applicable community.
Specific activities that fall under the mandates of the different departments are then implemented by
the relevant departments however all the role-players are working towards the same goal and vision for
that catchment.

Government funding allocated to integrated resource management programmes and especially to
village level catchment management plans instead of individual departments will facilitate cross-sector
collaboration. The challenges of departmental collaboration should also be easier to overcome through
properly established decentralisation. However, this requires adequate capacity and genuine social
empowerment through devolution of authority and responsibility. The authority and responsibility for
management must be vested together at the lowest appropriate level and only delegated upward where
necessary.

A catchment management plan is a strategic document used to guide the management, allocation and
sustainable utilisation of water resources within the catchment area in order to support the national
objectives and sector development objectives within the catchment. Water, surface and ground-, is not
an infinite resource to be used and impacted at free will. The impacts to the resource quality affect
downstream users e.g. heavy metals from mining and industrial utilisation has a negative impact on
utilisation of the water for irrigation and domestic utilisation. Over abstraction at one point reduces the
availability for other users, e.g. silting up of the proposed Nthabelanga-Laleni Dam will reduce
hydropower generation and reduce water available for irrigation schemes and drinking water for the
development of communities in the catchment. Therefore, all demands of users and impacts to water
resources must be addressed in an integrated manner, the Catchment Management Plan.

1.3 Key issues in rural South Africa

The key issue in rural areas is usually the influence of population pressures on the existing landscape-
biodiversity dynamics. Whereas many years ago, prior to industrial revolution, when humans lived in
unison with nature this was not an issue, but with an increasing demand for natural resources and under
the influence of historic-political and socio-economic influences the human footprint has pushed many
natural systems beyond a stable threshold. One may consider the human population balancing on the
foundation of natural resources as illustrated in Figure 1-2, with the main foundation being land, water
and air; and the second tier being plants and animals. Any disruption to the foundation layers would
naturally impact the secondary layer and the human population, more so in rural areas where



communities still depend directly on subsistence farming, and natural resources. In South Africa the
Apartheid era forced the concentration of people into rural areas that were sensitive to the pressure of
sustaining high population growth. Since Democracy and the rural-urban migration, although the
population pressure in these homeland areas may have reduced slightly, the damage has already been
done and continues to have detrimental impacts because the problems are not being addressed, and
sustainable land management has stopped taking place or only to a limited extent. One of the
challenges in rural South Africa relates to land tenure, i.e. who owns the land and who is responsible
for the land? The complexity of chieftain and communal land leads to “tragedy of the commons” effect;
and the question “who is responsible for the rehabilitation and management of the land?” Ultimately
anyone who uses the land, whether they own it or not, has the responsibility to use it sustainably and
not cause harm or degradation.

LAND

Figure 1-2: Foundation structure of natural resources

Non-urban populations face challenges that are both cause and consequences of environmental
degradation. A dependency on natural resources leads to degradation and depletion under the
pressures of high population growth/concentration, historic-political, socio-economic issues and
biophysical aspects. In some cases, these aspects are interconnected and share a cause/response
relationship.

The evolution of the National Water Act, Act 36 of 1998 (“water law”) has meant that water resource
managers have been given the policy and legal framework to manage land use activities that increase
a catchments sediment yield, but implementation has been constrained by a lack of both financial and
human resources (Slaughter, 2011) and a disconnect between all the role-players managing land use
activities. It may also be said that the methodology of addressing one component of the system is not
effective when considering the complex relationship between land, water, plants, animals and humans
in terms of land degradation. Addressing an erosion gully (land) without looking at the related layers of
plants, animals and humans will not be sufficient or sustainable. This is particularly true when
considering the importance of rehabilitation, maintenance and monitoring.

Under the influence of climate change there has been an increase in extreme climatic events. Rainfall
events have become more erratic and intense, droughts are more likely and temperatures are swinging
to extremes on either end of the spectrum. Changing rainfall seasonality will have a particular impact
on farm crop selection and planting regimes. With more rain falling as heavy storm events it will be less
effective, and there will be increased erosion, an increased risk of flooding, and greater environmental
degradation. Higher evaporative demand will offset any benefits should rainfall possibly increase, also
resulting in less effective rainfall. Altered rainfall and evapotranspiration rates will impact on the
vegetation, with an increased pressure on marginal species. Ultimately biological diversity is reduced.



These changes also have societal impacts through crop yields, as well as on the forestry industry.
Climate changes may alter human health and settlement distribution with disease vectors changing in
response to temperature and moisture availability. The impact of changes in rainfall patterns to the flow
dynamics of the catchment make proper sustained catchment management implementation ever more
essential.

Air quality in rural areas remains a neglected issue. The common belief is that rural areas are free from
air pollution, whereas on the contrary air quality in the rural area may be more polluted than some of
the urban areas. Rural areas suffer from outdoor air pollution, as well as indoor air pollution. A major
source of air pollution is the burning of coal or wood for fuel. This happens both outside and inside
dwellings, which leads to various health problems mainly affecting the respiratory and cardio-vascular
system.

Although above highlights just a few of the key biophysical issues in rural areas, many of these issues
are interrelated with each other and are under the influence of socio-economic and historic-political
aspects. Figure 1-3 illustrates the linkages between different factors causing and resulting from land
degradation.
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Reduced standard of Husman habitat
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Figure 1-3: An example of the interconnected links of land degradation

Integrated Catchment Management seeks to understand the problems holistically and address them in
a sustainable and systemic manner. There is a need to intervene and reverse the degradation of the
environment in order to improve the lives of the rural population in South Africa. These guidelines are
aimed at working with those that are most vulnerable to the effects of environmental degradation in



order to reverse the trend and improve the livelihoods of those who depend on the land to sustain them.
Much can be achieved with the right attitude and approaches.

It is essential to improve the overall environment of rural areas. Although initially this means working on
the foundational aspects of improving the land, air and water, at a later stage this will also mean
improving the infrastructure, utilities, services and governance. At the same time, it is also fundamental
to invest in education to empower women, men, young people and children to develop the knowledge
and skills they need to take advantage of new economic opportunities. This will enable poor rural people
to manage and reduce the level of risk they face.
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1.4 Objectives of these Guidelines

The objective of these Guidelines is to provide knowledge and enable communities, Districts and
Government Departments to implement Integrated Catchment Management at the community or village
scale. Implementing catchment management activities will result in healthier catchments
(representative of all-natural resources) and improve livelihoods, as illustrated in Figure 1-4.
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Figure 1-4: The implementation of catchment management activities results in healthy catchments and
improved livelihoods

The principle of Integrated Catchment Management (ICM) is that the process of developing the strategic
approach to integrated resource use should be inclusive and holistic. As water is the common link
among resource users in a catchment, it is appropriate that the catchment is used as a planning unit
for resource management. Thus, ICM is aimed at deriving the greatest possible mix of sustainable
benefits for current and future generations of the communities in the area of concern whilst protecting
the natural resources upon which these communities rely.

In effect, the ICM approach seeks to maintain a balance between the competing pressures exerted by
the need to maintain resource integrity in the long-term, against the compelling call for social upliftment
and advancement, and the need for continuous economic growth and use of environmental resources.
This means an integrated approach to resource management, as illustrated in Figure 1-5. Therefore
the toolbox includes guidelines of management, conservation, rehabilitation and maintenance in order
to achieve resource protection.

e Resource protection: formal measures and actions to prevent harm and/or loss.
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Figure 1-5: Integrated nature of resource protection

1.41 Structure of the Guidelines

The Guidelines comprise two Parts that complement one another. Part | is intended to provide
background thinking to catchment management activities. Part Il is a field manual providing detailed
“How to” instructions for various catchment management activities.

1.4.2 Proposed target audience

Given the demographics of the case study area (rural Eastern Cape and KwaZulu-Natal) and the need
to implement activities immediately, the proposed target audience is limited education women over 40
years of age. It is important to identify who the target audience is upfront to compiling the guidelines, in
order to ensure that the necessary information is included into each guideline specifications, and
assumptions are not made. Furthermore, in terms of communicating the guidelines, by understanding
the target audience upfront helps to ensure the appropriate communication mediums are utilised. We
have identified the target audience as women of limited education over 40 years of age; this means the
guidelines should rely more on graphic communication rather than complex theoretical text-based
communication.

This does not mean that only 40+ year old illiterate women can use the guidelines, it just means that
they are the basic category or grassroots category that will be able to utilise the guidelines, as opposed
to technical specialists. If the target audience can use the guidelines and learn from them, they are
then capacitated to teach people around them including youths.
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2.

SOUTH AFRICAN INSTITUTIONAL AND LEGISLATIVE FRAMEWORK

ACRONYMS

BA Basic Assessment

DEDEAT Department of Economic Development, Environment Affairs and Tourism (Eastern
Cape)

EA Environmental Authorisation

EAP Environmental Assessment Practitioner

EIA Environmental Impact Assessment

EMP Environmental Management Plan

EMPr Environmental Management Programme

GA General Authorisation

GN Government Notice

HWC Heritage Western Cape

MMP Maintenance Management Plan

MCAA Mountain Catchment Areas Act, Act 63 of 1970

NEMA National Environmental Management Act, Act 107 of 1998

NEM:AQA National Environmental Management: Air Quality Act, Act 39 of 2004
NEM:BA National Environmental Management: Biodiversity Act, Act 10 of 2004
NEM:PAA National Environmental Management: Protected Areas Act, Act 57 of 2003
NEM:WA National Environmental Management: Waste Act, Act 59 of 2008

NHRA
NWA
SAHRA
R

2.1
One of

National Heritage Resources Act, Act 25 of 1999
National Water Act, Act 36 of 1998

South Africa Heritage Resource Agency
Regulation (as per Government Notice)

Introduction
the core purposes of this guideline is the protection of important land resources through

rehabilitation and sustainable management practices. These rehabilitation and management practices
are underpinned by environmental legislation that sets out to regulate activities involved as well as
promote the sustainability of these practices. This is particularly important due to the scale of the
proposed rehabilitation which pushes the project activities over several thresholds in terms of the
environmental legislation, subsequently requiring authorisations and permits from several authorities to
undertake these activities. This chapter sets out to briefly explain the mechanisms involved with the
most pertinent environmental legislation, what processes are required and how fo- best approach
scenarios that would typically form part of these guidelines.

The following environmental related legislation, inter alia, is of relevance to these guidelines:

Constitution of South Africa (Act No. 108 of 1996);

National Environmental Management Act (Act 107 No. of 1998) as amended (including the
National Environmental Management Amendment Act, (Act No. 62 of 2008) (NEMA); and the
amended NEMA EIA Regulations (R982-985) (promulgated 4 December 2014) and further
amended 2017 (GN R324-327);

National Water Act (Act No. 36 of 1998);

Conservation of Agricultural Resources Act (Act No. 43 of 1983);

National Heritage Resources Act (Act No. 25 of 1999);

National Environmental Management: Biodiversity Act (Act No. 10 of 2004);
National Environmental Management: Protected Areas Act (Act No. 57 of 2003);
Mountain Catchment Areas Act (No 63 of 1970);

National Environmental Management Waste Act (No. 59 of 2008);

Mineral and Petroleum Resources Development Act (Act No. 28 of 2002).
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The Constitution of the Republic of South Africa (Act No. 108 of 1996) includes far-reaching clauses
relevant to the environment. In particular, the Bill of Rights stipulates that:

“Everyone has the right —

(a) to an environment that is not harmful to their health or well-being; and
(b) to have the environment protected, for the benefit of present and future generations, through
reasonable legislative and other measures that —
(i) prevent pollution and ecological degradation;
(i) promote conservation; and
(iii) secure ecologically sustainable development and use of natural resources while promoting
justifiable economic and social development”.

South Africa has rigorous and comprehensive environmental legislation aimed at preventing
degradation of the environment, including severe erosion. Section 28(1) of the National Environmental
Management Act (Act 107 No. of 1998) (NEMA) places a “duty of care and remediation of environmental
damage” on every person who causes, has caused, or may cause, significant environmental
degradation. This is a far-reaching obligation, and accordingly, those parties responsible for the
degradation of the environment have a legal duty to avoid, minimise or mitigate such impacts, whether
they own the land that was degraded or not, similarly landowners have a duty of care to ensure their
land, whether under their control or not, is not degraded; this is particularly pertinent to land under tribal
systems, in particular to communal land. Due to the cumulative scale at which the rehabilitative
measures are proposed, it is given that the proposed protection measures will trigger various
components of South Africa’s environmental legislation. Similarly, the location of activities causing
environmental degradation may also be subject to specific management requirements, especially within
a protected area or within the buffer area of a declared protected area.

In order to address these issues of erosion, both hard and soft interventions (both rehabilitation and
prevention measures) should be implemented in the system, and it is the activities associated with the
construction of these interventions that triggers requirements for various authorisations, licenses or
permits. However, it is important to note that the very objective of this guideline is to improve both
environmental and social circumstances.

2.2 The National Environmental Management Act (Act 107 of 1998), as amended
(NEMA)
The National Environmental Management Act (Act 107 of 1998) states in its preamble:

“Whereas many inhabitants of South Africa live in an environment that is harmful to their health and
wellbeing; everyone has the right to an environment that is not harmful to his or her health or wellbeing;
the State must respect, protect, promote and fulfil the social, economic and environmental rights of
everyone and strive to meet the basic needs of previously disadvantaged communities; inequality in the
distribution of wealth and resources, and the resultant poverty, are among the important causes as well
as the results of environmental harmful practices; sustainable development requires the integration of
social, economic and environmental factors in the planning, implementation and evaluation of decisions
to ensure that development serves present and future generations; everyone has the right to have the
environment protected, for the benefit of present and future generations, through reasonable legislative
and other measures that — prevent pollution and ecological degradation; promote conservation; and
secure ecologically sustainable development and use of natural resources while promoting justifiable
economic and social development; the environment is a functional area of concurrent national and
provincial legislative competence, and all spheres of government and all organs of state must cooperate
with, consult and support one another...”
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In terms of the 2014 Environmental Impact Assessment (EIA) regulations (as amended) pursuant to
NEMA (GN R326), certain activities that may have a detrimental impact on the environment (termed
Listed Activities) require an Environmental Authorisation (EA) from the competent authority’. The
implementation of interventions could trigger NEMA Listing Notices 1 (GN R327), 2 (GN R325) and 3
(GN R324).

Specifically, the following activities (detailed further in Table 2-1):
e Listing Notice 1, GN R327: 12, 19, 27, and 48
e Listing Notice 2, GN R325: 24
e Listing Notice 3, GN R324: 12, 14, and 23

Should the proposed interventions trigger activities listed in Listing Notice 1 or 3, a Basic Assessment
(BA) process?® will be required to meet the necessary requirements of the Regulations, through the
application for an Environmental Authorisation (EA). The BA process have two main deliverables a BA
Report and an Environmental Management Programme (EMPr). The process and timeframes for
undertaking a BA is shown in Figure 2-1. It is highly unlikely that a Listing 2 activity will be triggered, but
in the event that it does a full Scoping and Environmental Impact Assessment (EIA) will be required.
Furthermore, it is important to note that certain exclusion principles apply to those activities listed above
in bold. Should the activities be triggered for maintenance purposes, then a maintenance management
plan (MMP) can be compiled and submitted for approval to the DEDEAT. In this case, a full BA process
is not required, and neither are its associated costs. This would require consultation with DEDEAT to
ensure they are familiar with the process and legislation which have been undertaken in other
Provinces.

7 Section 6 of Regulation R326 of NEMA indicates that if the Minister is the competent authority in respect of a
specific application, the application must be submitted to the national Department of Environmental Affairs (DEA).
If a MEC is the competent authority in respect of a particular application, the application must be submitted to the
provincial department responsible for environmental affairs in that province, in this case the Eastern Cape
Department of Economic Development, Environmental Affairs and Tourism (DEDEAT).

8 A Basic Assessment is an assessment designed for smaller scale activities where the impacts are generally
known and can easily be managed, whilst a Scoping and EIA is a more comprehensive assessment designed for
larger or more complex projects. Both processes require public participation.
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Figure 2-1: Basic Assessment Process indicating timeframes in terms of NEMA 2014, as amended

Further to the main Act and associated Regulations, a range of subsidiary Acts have been promulgated
under the NEMA, which may have a bearing on the civil engineering projects (especially relating to
large scale rehabilitation works). These Acts, hereunder, include:

e The National Environmental Management: Waste Act (No. 59 of 2008), (NEM:WA);
The National Environmental Management: Protected Areas Act (No. 57 of 2003) (NEM:PAA);
The National Environmental Management: Air Quality Act (No. 39 of 2004), (NEM:AQA); and
The National Environmental Management: Biodiversity Act (No 10 of 2004), (NEM:BA);
The National Environmental Management: Protected Areas Act (Act 57 of 2003).

Itis not foreseen that permits / license will necessarily be required in terms of these Acts, but cognisance
should be taken of requirements set out in them to ensure compliance with the requirements set out. In
this regard, NEM:WA provides for national norms and standards for regulating waste management in
all spheres of government and provides for the licensing and control of waste management activities.
Waste is always generated during civil works and waste products should be dealt with in terms of this
Act. Furthermore, waste material, i.e. building rubble is often resorted to as fill material without
cognisance been taken of the legislative requirements regarding the deposition of waste to land.
However, works in a watercourse may require a water use licence.

National Environmental Management Air Quality Act (No. 39 of 2004), (NEM:AQA)

NEM:AQA provides for, amongst others, the control of dust, noise and air pollution. The Act therefore
aims to prevent pollution and ecological degradation via regulating air quality, to reform current air
quality legislation and to provide national standards regulating the monitoring, management and control
of air quality, while at the same time promoting justifiable economic and social development. NEM:AQA
in terms of this project will mostly relate to the generation of dust during civil works. With regards to the
control of dust, Section 32 (Control of Dust) of NEM:AQA refers to measures that may be prescribed to
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control dust in specified places or areas, as well as steps that must be taken to prevent nuisance by
dust, and measures aimed at controlling dust.

The Department of Environmental Affairs draft model air quality management bylaw (GN 964 of 2009)
states in Section 10 that any person conducting activities which customarily produce emission of dust
that may be harmful to public health, well-being and/or cause a nuisance shall take control measures
to prevent emissions into the atmosphere. Section 10(3) states that “any person who undertakes any
activity that causes dust emissions must implement one or more of the following control measures:

i) pave;

ii)use dust palliatives or dust suppressants,

ii) uniformly apply and maintain any surface gravel;

iv) erect physical barriers and signs to prohibit access to the disturbed areas;

V) use ground covers;

vi) re-vegetation which is similar to adjacent undisturbed native conditions; or

vii) any alternative control measure approved in writing by the air quality officer.”

National Environmental Management Biodiversity Act (Act 10 of 2004), (NEM:BA)

NEM:BA provides for the management and conservation of South Africa’s biodiversity via the protection
of species and ecosystems (particularly those threatened) as well as promoting the sustainable use of
indigenous natural resources via equitable sharing of such resources in a sustainable manner. Chapter
3 of the Act stipulates that a national biodiversity framework, a bioregional plan and a biodiversity
management plan are required and that monitoring mechanisms and set indicators need to be
designated in order to determine the conservation status of various components of South Africa’s
biodiversity; and any negative and positive trends affecting the conservation status of the various
components. The national biodiversity framework, bioregional plan and any biodiversity environmental
implementation or environmental management plans prepared in terms of this Chapter 3 of this Act may
not be in conflict with any environmental implementation or environmental management plans prepared
in terms of Chapter 3 of the NEMA.

In terms of Chapter 5 of NEM:BA all organs of state in all spheres of government must prepare an
invasive species monitoring, control and eradication plan for land under their control, as part of their
environmental plans in accordance with section 11 of the NEMA. The invasive species monitoring,
control and eradication plan of municipalities must be part of their Integrated Development Plans. This
is of key importance because part of the project works would be to undertake clearing of invasive alien
plant species. In terms of Section 10 of NEM:BA, the South African National Biodiversity Institute
(SANBI) is the competent authority who oversees the implementation of this legislation. However, in
terms of Section 36, in the event of absence of a functional Board, the powers and duties of the Board
revert to the Minister who, in such a case, must exercise those powers and perform those duties until
the board is functional again. In order to trigger any requirements under the NEM:BA, Activity 27 of
Regulation R982 under NEMA will be triggered, thus requiring a Basic Assessment process to be
undertaken. If a Basic Assessment process is required, the competent authority overseeing the
NEM:BA will be the DEDEAT.

Furthermore, recently (GN R598 of 1 August 2014), an amendment to the National Environmental
Management: Biodiversity Act (Act 10 of 2004) (NEMBA) promulgated the decision to require Invasive
Species Monitoring, Control and Eradication Plans for listed invasive species as contemplated in
Section 76 of the Act. These Plans will be required for each municipality and each Organ of State. If a
landowner holds invasive species on their land, they are either required by law, to clear the invasive, or
to compile a Control Plan and submit it to the municipality. Should a private landowner require funding
to assist in the clearing of invasive species, by submitting a Control Plan, they are able to apply for state
funding assistance.
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In order to undertake these legal requirements, the environment needs to be assessed by an
independent Environmental Assessment Practitioner (EAP) with suitable skills and experience, as well
as relevant specialists which most likely include freshwater ecologist, botanist and heritage
(archaeology or palaeontology). Both the Basic Assessment and full Scoping and EIA processes require
a considerable financial input (hundreds of thousands of Rands) and are subject to timeframes which
are often in excess of a year to undertake. Local communities invariably do not have access to sufficient
funds to undertake these studies. Incidentally the legal requirements are therefore hindering the ability
for the land to be appropriately rehabilitated. Furthermore, contravention of the stipulations in the NEMA
and its subsidiaries could lead to severe fines. In terms of Section 102 of NEM:BA, failure to comply
with the requirements of the NEM:BA would constitute an offence, and the person will be liable to a fine
not exceeding R5 million or to imprisonment for a period not exceeding 5 years. In the case of a second
of subsequent conviction, the guilt person will be liable to a fine not exceeding R10 million or to
imprisonment for a period not exceeding 10 years.

National Environmental Management: Protected Areas Act (Act 57 of 2003), (NEM:PAA)

The NEM:PAA sets out, inter alia, to provide for the protection and conservation of ecologically viable
areas representative of South Africa’s biological diversity and its natural landscapes and seascapes;
for establishment of a register or protected areas; and the management of those areas in accordance
with national norms and standards. Of relevance to catchment management, is the Mountain Catchment
Areas Act, Act 63 of 1970 (MCAA), which set out to provide for the conservation, use, management and
control of land situated in mountain catchment areas, and to provide for matters related incidental
thereto. The MCAA was absorbed into the NEM:PAA, i.e. that areas declared under the MCAA are still
recognised as Protected Areas in terms of the NEM:PAA, and therefore governed by the provisions and
regulations where applicable of the NEM:PAA.

In particular, and of relevance to land tenure, the MCAA definers an “occupier”, in relation to land, as
any person who as owner, lessee or otherwise has the management, charge, control or use of any land,
whether he resides on that land or not, and includes any person who has the right of cutting trees or
wood on any land or of removing trees or wood from any land, and in relation to land under the control
of a local authority, that local authority, but does include any person who as “bywoner” or “deeisaaier”
is in occupation or has the use of any land.®

In terms of section 3'°, the Minister may issue a directive on land within a declared Mountain Catchment
Area, or within a 5 km buffer around a mountain catchment area, in respect of:

3(1)(b)(i) Within a catchment area:

(aa)The conservation, use, management and control of such land;

(bb) the prevention of soil erosion, the protection and treatment of the natural vegetation and the
destruction of vegetation which is, in the opinion of the Minister, intruding vegetation;

(cc) any other matter which he considers necessary or expedient for the achievement of the objects of
the Act in respect of such land; and

3(1)(b)(ii) With the 5 km buffer area:

The destruction of vegetation which is, in the opinion of the Minister, intruding vegetation.

Therefore, anyone using land within a Mountain Catchment Area may be instructed to rehabilitate the
land, especially where soil erosion has/is occurring.

23 National Water Act (Act 36 of 1998) (NWA)
The National Water Act (Act No. 36 of 1998) (NWA) recognises that water is a scarce and unevenly

distributed national resource and deals with water resource management and the sustainable use of
water for the benefit of all users. The Act provides for the integrated management of all aspects of water

9 Definition of “occupier” substituted by section 28(a) of Act 108 of 1991.
10 Section 3(1) substituted by section 2 of Act 76 of 1981
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resources and the delegation of management functions to a regional or catchment level so as to enable
everyone to participate. The guiding principles of the NWA recognise the need to protect water
resources. Sustainability and equity are identified as central guiding principles in the protection, use,
development, conservation, management and control of water resources. These guiding principles
recognise the basic human needs of present and future generations, the need to protect water
resources, the need to share some water resources with other countries, the need to promote social
and economic development through the use of water and the need to establish suitable institutions in
order to achieve the purpose of the Act. In terms of this Act, the responsibility for water quality and
control of water pollution falls under the national government, but water services authorities have a role
in the control of industrial water pollution.

In general, a water use must be licensed unless it is listed in Schedule | of the National Water Act, is
an existing lawful use, is permissible under a General Authorisation (GA), or if a responsible authority
waives the need for a licence. Chapter 4 of the Act lays the basis for regulating water use. The various
types of licensed and unlicensed entitlements to use water are dealt with in detail in this Chapter 4 of
the Act.

In terms of the Act “Water use” includes:

taking water from a water resource;

storing water;

impeding or diverting the flow of water in a watercourse;

engaging in a stream flow reduction activity;

discharging waste or water containing waste into a water resource through a pipe, canal,

sewer, sea outfall or other conduit;

disposing of waste in a manner which may detrimentally impact on a water resource;

e disposing in any manner of water which contains waste from, or which has been heated in,
any industrial or power generation process;

e altering the bed, banks, course or characteristics of a watercourse;

e removing, discharging or disposing of water found underground if it is necessary for the
efficient continuation of an activity or for the safety of people; and

e using water for recreational purposes.

Many of these water uses can occur during infrastructure work and must be licensed unless they comply
with the requirements in terms of a General Authorisation.

Based on the information requirements and administrative process involved with the issuing of a license,
the process typically takes approximately 18 to 24 months. Subsequently, cognisance must be taken
of the time frames associated with such a process, and ensuing implications for projects and associated
funding. There are several implications in the event of licence conditions being contravened. These
range from the responsible authority requiring the licensee to take remedial action, failing which it may
take the necessary action and recover reasonable costs from that person, to the suspension or
withdrawal of a licence. The licence application must be compiled by a competent person and may
require specialist studies.

24 The National Heritage Resources Act (Act 25 of 1999) (NHRA)
The Act distinguishes between Grade 1 (of national significance), Grade 2 (of provincial/ regional

significance) and Grade 3 (other) heritage resources''. Grade 1 heritage resources are administered

11 Heritage resources are defined as places, buildings, structures and equipment, oral traditions, historical
settlements, geological sites and landscapes of cultural significance, archaeological and paleontological sites;
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by the National South African Heritage Resources Agency (SAHRA), whereas Grade 2 and 3 heritage
resources will be dealt with by the provincial Heritage Agency.

According to Section 27 of the NHRA, “no person may destroy, damage, deface, excavate, alter,
remove from its original position, subdivide or change the planning status of any heritage site without a
permit issued by the heritage resources authority responsible for the protection of such site.”
Furthermore, according to Section 34 of the NHRA, “No person may alter or demolish any structure or
part of a structure which is older than 60 years without a permit issued by the relevant provincial heritage
resources authority”. This is particularly important if there are historical structures in the watercourses
affected that requires removal or removal e.g. bridge, weir, canal.

Section 38 of the NHRA states that any person who intends to undertake a development categorised
as:
“(1) (a) the construction of a road ... or other similar form of linear development or barrier exceeding
300 m in length;
(b) any development or other activity which will change the character of a site:
(i) exceeding 5 000 m? in extent; or
(i) involving three or more existing even or subdivisions thereof; or
(iii) involving three or more even or divisions thereof which have been consolidated
within the past five years; or
(c) the re-zoning of a site exceeding 10 000 m? in extent,

...must at the very earliest stages of initiating such a development, notify the responsible heritage
resources authority and furnish it with details regarding the location, nature and extent of the proposed
development.” To assist in this regard, the South African Heritage Resources Agency (SAHRA) have
developed a form, “Notification of Intent to Develop,” to be completed for any activity that meets one or
more of the above criteria. The responsible heritage resources authority must, within 14 days of receipt
of a natification, notify the person who intends to undertake the development whether an impact
assessment report is required. If considered necessary, an impact assessment report must be compiled
at the cost of the person proposing the development, by a person approved by the responsible heritage
resources authority'?. Should a permit be required for the damaging or removal of specific heritage
resources, an application will be submitted to provincial Agency e.g. ECPHRA, for the approval of such
an activity. According to the 2014 EIA Regulations, as amended, pursuant to NEMA, this can take place
alongside the BA process under the “One Environmental Process.”

2.5 Key Issues
It is important to consider that the proposed project is not a development proposal and the project

activities that requires an EA, licenses and permits in terms of Regulations pursuant to NEMA are only
being undertaken to benefit the environment. Nevertheless, these processes are not only aimed at
preventing negative environmental impact through development, but also to enhance the positive
impacts and ensure the long-term sustainability of activities such as rehabilitation projects. The issue
however comes in with the financial cost of compliance with legislative requirements as well as the time
and often bureaucratic impediments that face projects of this nature.

graves and burial grounds, meteorites and rare geological specimens; ethnographic art and objects; military
objects; books, records, etc.

2 The competent authority to issue a Record of Decision to undertake an activity that triggers the requirements
under the NHRA would depend on the nature of the activity. Should the activity involve a Grade 1 Heritage site,
then the SAHRA would be the competent authority. All remaining requirements under the NHRA would be
overseen by the provincial authorities, e.g. ECPHRA.
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This problem is not unique, and other large-scale projects have faced similar challenges. The Working
for Wetlands Programme is a national programme managed by the Natural Resource Management
Directorate of the Department of Environmental Affairs. Each year, several projects are chosen within
a province and a planning process is undertaken, meeting the necessary legal requirements. However,
the planning of this project is all undertaken by the South African Government, and the funding is
sourced through tax payers’ money. As some of the abovementioned activities are also triggered by the
Working for Wetlands Programme, Maintenance Management Plans (MMPs) are created for each site
in the form of project specific Rehabilitation Plans.

On the other side of the scale, a Water Research Commission (WRC) study have produced a set of
guidelines for River Rehabilitation. The focus on these rehabilitative efforts are supposed to be used at
a site-specific scale, to assist landowners in rehabilitating their wetlands. It is not intended for greater
scale or to compete with the Working for Wetlands Programme. The guidelines provide general
information about water resources in South Africa and include specific rehabilitation intervention
suggestions, and how they can be implemented by the landowner. However, the legislation currently
hinders these small interventions as they all require a BA process.

However, households in the rural areas do not have the finances to compile and submit these expensive
and administratively burdensome processes.

The above-mentioned examples are important considerations for acts of land rehabilitation and
restoration projects that are currently underway in South Africa. They each provide the argument that
rehabilitation efforts are hindered by the environmental legislation, however are finding alternative ways
that the environment is assessed and the interventions are planned appropriately. It is recommended
that through consultation with the relevant authorities and key stakeholders, that a plan such as one of
the above be proposed for strategic land management in rural areas of the Eastern Cape.

Remediation and rehabilitation measures might require substantive amounts of material to be used for
infilling and depositionin, i.e., erosion gullies or removal as a result of regrading gullies for re-vegetation.
Due to the rural nature of the project area it's possible that material will not be obtained from a
commercial source or that the cost implication thereof would be excessive and therefore material would
have to be borrowed locally. This would mean an application to extract material will have to be lodged
at the Department of Mineral Resources (DMR) and a Basic Assessment will have to be undertaken to
obtain an EA for this specific activity. Yet another financial burdening activity that may have to be funded
by the local community.

2.6 Way Forward

In order for the project to comply with the relevant environmental legislation (listed in Table 2-1 to lessen
the financial burden associated with compliance and to ensure that the project proponent does not fall
liable to non-compliance fines and / or prosecution certain strategic measures can be put in place to
streamline activities. For example, a Municipality or Provincial Government could compile a Catchment
Management Plan, which identifies all the types of rehabilitation and land management activities that
are required within the catchment area, the plan is approved by the various stakeholders e.g. DEDEAT,
DWS, AND DRDLR - similar to a Spatial Development Framework. The various departments can then
include these activities within their business plans, and local communities can implement small scale
rehabilitation projects themselves without going through the necessary burdensome and expensively
authorising processes.

Maintenance and Management Plans (MMP) in terms of NEMA

The aim of the MMP is to acquire authorization for the following Listed Activities, considered permissible
provided that they are undertaken in accordance with the MMP once approved by DEDEAT:
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1. LN 1 (19): The infilling or depositing of any material of more than 10 m? into, or the dredging,
excavation, removal or moving of soil, sand, shells, shell grit, pebbles or rock of more than 10
cubic metres from a watercourse.

2. LN 1 (27): The clearance of an area of 1 ha or more, but less than 20 ha of indigenous
vegetation.

3. LN 3 (12): The clearance of an area of 300 square metres or more of indigenous vegetation in
the Eastern Cape.

An MMP can be undertaken for a specific geographical area (e.g. watercourse, drainage area and / or
municipality) and thus all the activities listed above can be applied for in terms of one MMP.

Basic Assessment Reports (BAR) in terms of NEMA

For those activities where, other Listed Activities would be triggered, and where an exemption option of
an MMP is not provided, a Basic Assessment Process would be required. Typically, such processes
are required per structure. It is however possible that the submission of one Basic Assessment Report
per geographical area (village, municipality), which would allow for the assessment of all listed activities
that could potentially be triggered whilst undertaking rehabilitation work (i.e. a blanket approval would
be obtained for all listed activities related to developments and expansion). This would require the
consultation and buy-in from DEADEAT and other authorities such as DWS and DAFF to ensure that
certain aspects of the project does not delay the whole application.

General Authorisations (GA) in terms of NWA

In terms of Section 39 (GN 1199 of 18 December 2009) of the NWA, a GA has been granted for certain
activities that are listed under the NWA that usually require a Water Use Licence. Such a GA exists for
activities that entail (c) ‘impeding or diverting the flow of water in a watercourse’ and/or (i) ‘altering the
bed, banks, course or characteristics of a watercourse’ or undertaking the above-mentioned water uses
for the rehabilitation of a wetland’. In order to register these interventions, consultation with the Eastern
Cape regional Department of Water and Sanitation (DWS) will be required.

Emergency situations

It's important to note that there is specific legislation in both NEMA and the NWA that address
emergency situations. Certain rehabilitation measure might fall within the parameters of what
constitutes an emergency situation and therefor rehabilitation measures can be put in places to
remediate measures without going through timeous legislative processes. It's very important to note
that legislation is time sensitive and if remedial efforts are not undertaken within reasonable time of the
event which caused the situation e.g. flooding, it is exceedingly difficult to motivate to the competent
authority why this constitutes and emergency situation.

Section 30 of NEMA has recently been amended in terms of the National Environmental Management
Laws Second Amendment Act 30 of 2013 by the insertion of section 30A. Section 30A makes specific
provision for dealing with emergency situations. An “emergency situation” is defined as:

“a situation that has arisen suddenly that poses an imminent and serious threat to the
environment, human life or property, including ‘disaster’ as defined in section 1 of the Disaster
Management Act, 2002 (Act No. 57 of 2002)”

Section 30A came into effect on 18 December 2014. Section 30A (1) allows for verbal and written
directives to be issued by a competent authority to the person responsible to undertake listed or
specified activities without obtaining the prerequisite environmental authorisation in order to prevent or
contain an emergency situation or to prevent, contain or mitigate the effects of an emergency situation.
General Notice 1081 of 2014 introduced “Regulations relating to the procedures to be followed when
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oral requests are made in terms of Section 30 A. Specifically, General Notice 1081 of 2014 states that
an Application in terms of section 30A of NEMA is permissible when:

3. (1) Any person who reasonably foresees that:
(a) he or she may commence with a listed or specified activity identified in terms of
Regulations promulgated under Section 24(2) of National Environment Management
Act, 1998 (Act No. 107 of 1998) without an environmental authorisation; and
(b) commencement with such listed or specified activity would be directly in response to a
situation that has arisen suddenly and which poses an imminent and serious threat to
the environment, human life or property; or
(c) commencement with such listed or specified activity would be directly in response to a
'disaster' as defined in section 1 of the Disaster Management Act, 2002 (Act No. 57 of
2002),

The definition of what constitutes a disaster in terms of the Disaster Management Act is therefore
important. A disaster is defined as “a progressive or sudden, widespread or localised, natural or human-
caused occurrence which —

(a) Causes or threatens to cause
(i) Death, injury or disease;
(ii) Damage to property, infrastructure or the environment; or
(iii) Disruption of the life of a community; and

(b) Is of a magnitude that exceeds the ability of those affected by the disaster to cope with its
effects using only their own resources”'?

Thus, where an environmental emergency situation arises, the competent authority may dispense with
the requirements for obtaining environmental authorisation where a listed activity is triggered for
purposes of undertaking reasonable measures to prevent or contain an emergency situation or to
prevent, contain or mitigate the effects of an emergency situation. '

In cases of extreme urgency involving the safety of humans or property or the protection of a water
resource or the environment, section 67(1) of the National Water Act No 36 of 1998, allows for
dispensing with certain requirements of Act:

(1) Inan emergency situation, or in cases of extreme urgency involving the safety of humans
or property or the protection of a water resource or the environment, the Minister may

(a)dispense with the requirements of this Act relating to prior publication or to obtaining
and considering public comment before any instrument contemplated in section 158 (1)
is made or issued;

(b)dispense with notice periods or time limits required by or under this Act;
(c)authorise a water management institution to dispense with —

(i) the requirements of this Act relating to prior publication or to obtaining and
considering public comment before any instrument is made or issued; and

(i) notice periods or time limits required by or under this Act.

Bhttp://www.greenafricadirectory.org/wp-content/uploads/2014/07/IMBEWU_ Section-30-of-NEMA-and-
amendment-thereto_Sept-2014.pdf
4 http://iaiasa.co.za/wp-content/uploads/2012/06/26.11.14-38253 _gen1081-S30A-Regs-Draft.pdf
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(2) Anything done under subsection (1) —

(a)must be withdrawn or repealed within a maximum period of two years after the
emergency situation or the urgency ceases to exist; and

(b)must be mentioned in the Minister’'s annual report to Parliament.
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Table 2-1: Summary of listed activities related to rehabilitation of erosion, that may require prior authorisation (NEMA 2014 Regs, as amended) inter alia

Activity

| Listed Trigger

| Project Relevance

Listing Notice 1, GN R327

GN R327: | The development of — The proposed rehabilitation interventions
Activity 12 | (i) Dams or weirs, where the dam or weir, including infrastructure and water surface | include interventions such as stone check
area, exceeds 100 m?; or dams, gabions, etc. which may exceed 100 m?
(i) Infrastructure or structures with a physical footprint o 100 m2 or more; either individually or cumulatively within the
system. Furthermore, these will be constructed
Where such development occurs — within the gully channel, which is considered a
watercourse.
(a) within a watercourse;
(c) if no development setback exists, within 32 m of a watercourse, measured from the
edge of a watercourse;
GN R327: | The infilling or depositing of any material of more than 10 m? into, or the dredging, | Beyond the building of the infrastructure
Activity 19 excavation, removal or moving of soil, sand, shells, shell grit, pebbles or rock of more | mentioned above, interventions may be
than 10 m® from a watercourse; required to remove material from the gulley
walls to reduce the gradient to a stable 1:2
But excluding where such infilling, depositing, dredging, excavation, removal or moving | slope.
(b) is for maintenance purposes undertaken in accordance with a maintenance | This activity will not need a BA if a maintenance
management plan; management plan is compiled; this still requires
approval by the competent authority.
GN R983: | The clearance of an area of 1 ha or more, but less than 20 ha of indigenous vegetation, | In order to shape the gully appropriately, and
Activity 27 except where such clearance of indigenous vegetation is required for — construct the hard interventions like gabions,
(i) the undertaking of a linear activity; or some indigenous vegetation may need to be
(i) maintenance purposes undertaken in accordance with a maintenance management | cleared.
lan.
P This activity will not need a BA if a maintenance
(If more than 20 ha then activity 15 of GN R325 applies) management plan is compiled; this still requires
approval by the competent authority.
GN R327: | The expansion of — The proposed rehabilitation interventions
Activity 48 (i) infrastructure or structures where the physical footprint is expanded by 100 | include interventions such as stone check

mZ2 or more; or

dams, gabions, or gully reshaping, etc. which
may lead to the expansion of structures by 100
m? either individually or cumulatively within the
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(i) dams or weirs, where the dam or weir, including infrastructure and water
surface area, is expanded by 100 m? or more;

Where such expansion occurs —

(a) within a watercourse;

(c) if no development setback exists, within 32 m of a watercourse, measured from the
edge of a watercourse

system. Furthermore, these will be constructed
within the gully channel, which is considered a
watercourse.

Listing Notice 2, GN R325

GN R325:
Activity 24

The extraction or removal of peat or peat soils, including the disturbance of vegetation
or soils in anticipation of the extraction or removal of peat or peat soils, but excluding
where such extraction is for the rehabilitation of wetlands in accordance with a
maintenance management plan.

This activity will not need a BA if a maintenance
management plan is compiled; this still requires
approval by the competent authority.

Listing Notice 3, GN R324

GN R324: | The clearance of an area of 300 m? or more of indigenous vegetation except where such | In order to shape the gully appropriately, and
Activity 12 clearance of indigenous vegetation is required for maintenance purposes undertaken in | construct the hard interventions like gabions,
accordance with a maintenance management plan. some indigenous vegetation may need to be
(a) In Eastern Cape... cleared.
(i) within any critically endangered or endangered ecosystem listed in terms of section
52 of the NEMBA or prior to the publication of such a list, within an area that has been | This activity will not need a BA if a maintenance
identified as critically endangered in the National Spatial Biodiversity Assessment 2004; | management plan is compiled; this still requires
(ii) within critical biodiversity areas identified in bioregional plans; approval by the competent authority.
(iv) on land, where, at the time of the coming into effect of this Notice or thereafter such
land was zoned open space, conservation or had an equivalent zoning.
GN R324: | The development of — The proposed rehabilitation interventions
Activity 14 (i) dams or weirs, where the dam or weir, including infrastructure and water surface area | include interventions such as stone check

exceeds 10 m?; or
(ii) infrastructure or structures with a physical footprint of 10 m? or more;
where such development occurs —

(a) within a watercourse;
(c) if no development setback has been adopted, within 32 m of a watercourse,
measured from the edge of a watercourse;

(c) In Eastern Cape:
(ii) Outside urban areas:

dams, gabions, etc. which may exceed 10 m?
either individually or cumulatively within the
system. Furthermore, these will be constructed
within the gully channel, which is considered a
watercourse. Declared Mountain Catchment
Areas are listed protected areas in terms of the
NEMPAA
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(aa) A protected area identified in terms of NEMPAA, excluding conservancies;

(bb) National Protected Area Expansion Strategy Focus areas;

(cc) World Heritage Sites;

(dd) Sensitive areas as identified in an environmental management framework as
contemplated in chapter 5 of the Act and as adopted by the competent authority;

(ee) Sites or areas identified in terms of an International Convention;

(ff) Critical biodiversity areas or ecosystem service areas as identified in systematic
biodiversity plans adopted by the competent authority or in bioregional plans;

(gg) Core areas in biosphere reserves;

(hh) Areas within 10 km from national parks or world heritage sites or 5 km from any
other protected area identified in terms of NEMPAA or from the core area of a biosphere
reserve; or

(ii) Areas seawards of the development setback line or within 1 km from the high-water
mark of the sea if no such development setback line is determined

GN R324:
Activity 23

The expansion of —
(i) dams or weirs where the dam or weir is expanded by 10 m? or more; or

(i) infrastructure or structures where the physical footprint | expanded by 10 m? or
more;

where such expansion occurs —

(a) within a watercourse;

(c) if no development setback has been adopted, within 32 m of a watercourse,
measured from the edge of a watercourse;

(b) In Eastern Cape:

(i) Outside urban areas:

(aa) A protected area identified in terms of NEMPAA, excluding conservancies;

(bb) National Protected Area Expansion Strategy Focus areas;

(cc) Sensitive areas as identified in an environmental management framework as
contemplated in chapter 5 of the Act and as adopted by the competent authority;

(dd) Sites or areas identified in terms of an International Convention;

(ee) Critical biodiversity areas or ecosystem service areas as identified in systematic
biodiversity plans adopted by the competent authority or in bioregional plans;

(ff) Core areas in biosphere reserves;

The proposed rehabilitation interventions
include interventions such as stone check
dams, gabions, gully reshaping, etc. which may
exceed 10 m? either individually or cumulatively
within the system. Furthermore, these will be
constructed within the gully channel, which is
considered a watercourse.

Previously declared Mountain Catchment
Areas are listed as protected areas in terms of
the NEMPAA.
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(gg) Areas within 10 km from national parks or world heritage sites or 5 km from any
other protected area identified in terms of NEMPAA or from the core area of a biosphere
reserve;

(hh) Areas seawards of the development setback line or within 1 km from the high-water
mark of the sea if no such development setback line is determined.
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3. CATCHMENT MANAGEMENT: CONCEPTS AND PRINCIPLES

3.1 Introduction

Water is the basis of life and is needed for people, animals and plants to survive. It shapes the earth’s
surface and is part of our climate and how it works. Similarly, soil provides the nutrients for plants to
grow and feed people and animals, as well as provide resources for human livelihoods such as clothing,
shelter, medicine, etc.

Earth receives water as rain, which

e

runs into rivers or filters into the soil.
Water may be stored underground,
or in dams or lakes before it flows
into the sea. Evaporation occurs
when water in soils or rivers, lakes

:/ Relbiall ';f =
; '3 Wy L_ [ j and the sea changes to a gas and
|- ""—'_| . -

o moves back into the atmosphere as
. the surface warms-up.

: EHRRITR This process allows water to collect

in clouds and be returned to the

earth again as rain, in what is known

as the water cycle, as illustrated in

Figure 3-1.

- Groundwaters
Flow

Figure 3-1: The water cycle A water resource is any water
supply on earth including springs,
seeps, groundwater, lakes, dams, rivers, channels, and wetlands.

In order to understand where the water in our rives comes from, what sustains low flows, why we get
floods, and how we can manage our water resources better, we need to understand what happens
when rain falls on to the ground. This will also help us to understand how we can protect the soil so that
it is better able to grow crops and to protect it against erosion. Rivers and springs that continue to flow
strongly in the dry season tend to be linked to soils on the catchment slopes that support healthy crops
and provide good grazing for livestock. Rivers and springs that stop flowing in the dry season and flood
easily are linked to poor, eroded soils that do not support healthy crops or livestock. So, we will see
how healthy crops, good grazing land and river water that is available through the dry season are linked
through the hydrological cycle taking place at the catchment scale.

3.2 What is a catchment?

Land and water are linked spatially in a natural system called a catchment. It is the physical area of
land that catches water and directs it to a stream, river or lake, i.e. the drainage area of a river, Figure
3-2. A catchment is drained by different types of streams and rivers, some that flow only when it rains
(ephemeral), some flow for only part of the year e.g. in the rainy season (non-perennial), some that flow
all of the time (perennial).
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A catchment boundary is called a
watershed, which is usually on top
of a ridge, hill or mountain. A
watershed divides the pathways
that water will follow into the
catchments on either side of it, as
illustrated in Figure 3-2, the red
line indicates the watershed.
Water makes its way down the
catchment slopes, either as runoff
or as groundwater, into the
streams and rivers, where it joins
that of other catchments in bigger
rivers until it reaches the sea.

Figure 3-2: lllustration of a catchment area. In South Africa. the Braamfontein

Ridge in Johannesburg is an
International watershed, as the runoff flows not only into two different river basins, but also into two
different oceans. Rain that falls on the northern side of the ridge eventually flows into the Limpopo River
Basin and into the Indian Ocean on the east coast of the country, while rain that falls on the southern
side of the ridge eventually flows into the Orange-Senqu River Basin and into the Atlantic Ocean on the
west coast of the country, as illustrated in Figure 3-3.

Runoff eventually flows Braamfontein Ridge,
2 i

4 mJohannesburg

to Indian Ocean

Runoff eventually

flows to Atlantic

Figure 3-3: lllustration of a watershed

3.3 Vegetation-soil-streamflow interactions in a catchment

Rain falling onto a porous (permeable) soil surface will infiltrate (sink) into the soil where it becomes
available to the roots of plants. The plants use the water in the process of photosynthesis (using sunlight
to make food from carbon dioxide and water) but they also loose water to the atmosphere through the
process of transpiration. Transpiration loss increases on hot, windy days, in the same way as
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evaporation from wet surfaces. This means that South Africa suffers from high evaporation and
transpiration rates. A lake or pond can lose over
5 mm of water on a hot day due to evaporation (nearly 2 m over a year). This rapid loss of water means
that we must do whatever we can to keep water in the soil where it is available to plants or groundwater
recharge.

Infiltration will only take place if the surface of the soil is porous, with lots of holes for the water to enter
(like a sponge). During heavy rain the large drops have a lot of energy and can cause a skin or crust of
fine soil to form on the surface of bare soil. This crust lacks large pores and seals the soil so that rain
can no longer sink in. A good ground cover of vegetation is the best way to keep the soil porous. The
leaves protect the surface from the impact of the rain drops and the roots make pathways through the
soil for water to flow. Leaf litter provides further protection.

If rain continues to infiltrate into the soil some of the soil pores will become saturated (full) and the extra
water moves downwards into the deeper layers of the soil and, eventually, into the underlying bedrock.
Here the water is stored as groundwater. Water in the deep soil layers and the groundwater moves
slowly downslope to feed seeps, springs and the river from underground. The movement is slow and it
may be a long way to the river so that summer rainfall may only get to the river the following winter or
even later.

Groundwater tends to be found deep in the rocks so is away from the roots of vegetation and is not lost
through transpiration, or evaporation. It is also unaffected by soil erosion so the water is usually free of
sediment. Groundwater does spend a lot of time next to rocks so that it will contain dissolved minerals
such as calcium carbonate or sodium chloride from these rocks. Calcium is important for human health
especially bone growth, but sodium may be a problem. Fortunately, high levels of sodium in
groundwater is not common in the wetter areas of South Africa.

As we have seen, groundwater is essential for keeping rivers flowing through the dry season. It can
also be accessed directly from the rocks through a borehole. We need to be careful not to drill too many
boreholes as the river may stop flowing if we use up the groundwater by pumping too much of it out
before it reaches the river.

3.3.1  What happens if the soil is bare?

We have seen that a good ground cover of vegetation is important to keep an open soil structure and
allow water to infiltrate. Crusting and sealing takes place on bare soils, especially if they are dispersive
and turn into liquid mud when wet. Many soils in the Mzimvubu and Thukela catchments suffer in this
way. Rain that cannot infiltrate into the soil collects in puddles on a flat surface or flows down a slope
as overland flow, called runoff. This water can move quickly, especially where flow converges (or is
channelled) to form small streams. This flow can reach the river in a matter of minutes or hours,
depending on how far it is to the river, how steep the slope is and how much the water is channelled.
This overland flow results in a flood in the river. Flood water can be dangerous and cause damage, for
example to bridges and infrastructure and cropping on the banks of the river. A large volume of water
is lost as it moves quickly down the river. This water will no longer be available during the dry season,
or even between rain events. The water collects sand particles as it moves over the land to the river,
this causes soil erosion, and high sediment in the river, reducing the water quality of the river for use.

Floods are also common in urban areas where the ground has been made impervious (not porous) due
to extensive roads, paving and roofs. Storm drains are designed to lead water away as quickly as
possible, resulting in floods in an urban river. Floods in urban areas wash rubbish and other pollutants
such as fuel leaking from cars into the river, making the water dirty and unfit for drinking by people who
live downstream.
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Flood water that comes from overland flow in rural areas also tends to be full of sediment. This is
because the overland flow has sufficient energy to cause erosion. If the water flows over a bare soil it
picks up soil particles and carries them downslope. Channelling the water gives it more energy and
greater potential to erode and the channels carry the sediment to the river.

Erosion puts sediment into the river; it also causes productive sail to be lost so that fewer plants can be
grown. Erosion along channels leads to gullies (dongas). Erosion is the main cause of land degradation
in South Africa, and globally. Erosion control and rehabilitation of eroded areas is therefore an important
consideration on the management of South African catchments, and is covered extensively in the
Guidelines that follow in Part Il.

3.3.2 How can we stop erosion, maintain dry season flow and reduce flooding?

The first step in controlling erosion, increasing dry season flow and reducing flooding is to reduce
overland flow and get the water into the soil where it is needed by plants and can recharge groundwater.
The best way to do this is to keep a good cover of vegetation, especially during the rainy season. Special
care should be taken when planting on steep slopes. Planting two crops together, for example beans
and maize (intercropping), is a good way to reduce the exposure of bare soil. Allowing livestock to graze
the same areas for long periods also reduces the ability of the vegetation to protect the soil from
overland flow and erosion. Livestock should be moved around and areas allowed to rest (allow the
grasses to regrow) in order to prevent ‘overgrazing’ and, if necessary, numbers should be reduced.
Roads, tracks and footpaths are all areas vulnerable to overland flow. Where possible these should not
be aligned straight up and down a slope as this encourages rapid runoff and erosion, often leading to
gullies, but should rather follow a zig-zag pattern with swales to disperse runoff off the pathway.

Often it is not possible to stop all overland flow during heavy rains. Many erosion control methods are
designed to catch and store overland flow or direct it to where it can be used. These methods include
grass strips along the contour, swales, pits and ponding, part of an assemblage of water harvesting
techniques. Once water gets into channels it is much harder to control because of the increased energy.
Gabion structures (stone walls) can be built in gullies to slow down the flow and trap sediment but they
need to be carefully designed by a person with engineering skills. These various options are outline in
more detail in Part 1l: Toolbox Guidelines.

34 Catchment Characteristics

While the process of vegetation-soil-streamflow interactions are the same in each catchment, the
characteristics of each catchment are different. These differing characteristics further impact on the
vegetation-soil-streamflow interactions. No two catchments are identical. Catchment characteristics are
influenced by both bio-physical as well as human influences. Bio-physical influences include climate,
slope, and vegetation cover; while human influences include extent of development, population
pressures, and land use activities.

34



We all live in a catchment area. A catchment is not just about the water, it includes the land on which
the rain falls and runs off, and all the activities on the land that use the runoff water, or that impact on
the flow and quality of the runoff, as illustrated in Figure 3-4

Every one of us lives in a Watershed
A watershed is a land area from which water drains into a
receiving body of water. Receiving bodies of water can
include streams, ponds, lakes, and rivers.

Figure 3-4: A catchment includes all the land and activities

Figuratively a catchment may be considered to be made up of the foundation resources of land and
water, with plants and animals relying on these important resources. People are balancing on top of
these resources by relying on the underlying resources (land, water, air, plants and animals) for their
sustenance, survival and land use activities. This holistic system of resources and dependencies
requires an integrated approach to ensure the sustainability of the resources in order to support human
livelihoods. A catchment is therefore referred to as the integration of these resources and uses within a
demarcated area, as illustrated in Figure 3-5.

Foundation
resources

Figure 3-5: Figurative representation of a catchment and its resources
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3.41 How does climate affect our catchment?

Land and water are closely linked through the water cycle, which is driven by energy from the sun,
cycle, as illustrated in Figure 3-6. The amount of water in the water cycle cannot be increased, but the
amount of water naturally available to a region is somewhat dependent on climate. The amount of
precipitation, such as rain, and the seasonal changes in temperature determine how much water is
received by a catchment. Climate is the big picture of temperature, rainfall and wind over a large region
and a long period of time. Weather is what happens at a particular place at a specific time and refers to
wind or rain events. Climate, not weather, determines how much water is received by a catchment. This
is based on how much rain, snow and mist (known as precipitation) occurs. Seasonal changes in
temperature also affect how much water evaporates in the catchment. Where the climate is hot, dry and
windy, there will be high levels of evaporation from bare soil and water surfaces. Therefore, the climate
of a catchment affects how much water is in the catchment. The climate of each catchment is different.

3.4.2 How do slopes affect our catchment?

The amount of sun our catchment receives affects local temperature and evaporation rates, which in
turn affect how we use the land and what we are able to grow. The type of vegetation and density of
the vegetation that will grow in a catchment depends on the direction the slopes are facing. A slope that
gets lots of sunshine for most of the day, will lose more water from the soil due to evaporation and result
in a thinner vegetation density. Slopes that have less sun tend to have more moisture available and
denser vegetation cover. In South Africa, and other countries below the equator, north facing slopes
receive more sun, and south facing slopes receive less sun. Countries above the equator, the south
facing slopes receive more sun and the north facing slopes receive less sun.

Rain from expansion

. . . and cooling
Depending on the prevailing wind

direction, one side of a slope may
receive more rain, as the moist air
rises over the slope, the moisture
condenses forming rain. The other
side of the slope may receive less

water as the rain fell on the other | 1@*(’
side of the slope, this is called rain @G‘r’
shadow. Rain shadow can have a R
significant  impact on  the
characteristics of a catchment as it
affects the availability of water and
vegetation in the catchment,
Figure 3-6.

Region of rain shadow

-

Dry air

Evaporation
: % from
& COMprassion
and warming

The way in which water drains

from our catchment is also Figure 3-é: lllustration of rain shadow effect on catchment characteristics
influenced by the slopes. Water

running quickly down the catchment slopes often washes the soil away with it, which is called erosion.

The loss of soil from a catchment reduces the ability for plants to grow. The soil is washed into the rivers

and pollutes the water making it difficult for fishes, aquatic animals and plant life to exist or be used for
productive uses such as energy generation (hydropower) or irrigation. The soil is eventually deposited

in the floodplains or washed out to sea. The steepness or gradient of the slopes, and the geology or

soil type of the slopes effects how much erosion takes place and how fast.
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3.4.3 How does vegetation cover and soil affect our catchment?

The type of vegetation and the density of
e " vegetation in our catchment affect the amount
A S B + . .« ofwaterthatreaches the soil. Dense vegetation
T T B * r + © . cover slows down the force of rain and wind,
L B £l and stops soil from washing away (soil erosion)
(Figure 3-7, Figure A versus Figure B). The
leaves and twigs of plants also fall to the ground
and as they decompose, they add nutrients
back to the soil, but before decomposing, the
leaves and twigs protect the soil from wind and
rain.

In addition, plants and decomposing material
protect the soil against evaporation, preventing
the soil from excessive drying out. Deep rooted
plants like trees draw water from the soil and
make it available for transpiration. Roots open
up spaces for water to seep into the soil. Plants
that are natural to an area are very good at
helping prevent pollution of streams and rivers.
If there are a lot of natural plants on the banks
of a river, they help stop soil and nutrients from
washing into the river (soil erosion and sedimentation).

Figure 3-7: Vegetation cover of soil protects it
from rain, figure A. Whereas as no vegetation
allows soil to be displaced causing erosion,
figure B.

Animals need plants and water to survive, but often have a negative impact on the land through these
needs. Overgrazing by animals and cattle tracks removes vegetation, which allows for the forces of
water to remove more soil, leading to soil erosion, Figure 3-8. Over farming of land removes the nutrients
from the soil leading to soil degradation, and abandoned farm land if erosion is left unattended will
continue, Figure 3-8.

Figure 3-8: Erosion along cattle tracks, and continuing erosion of abandoned farm land. (Source: S. Braid)

3.4.4 How do people affect our catchment?

Everything we do affects our catchment, from the way in which we farm and grow food, to the way we
collect water for washing our clothes or drinking, or even the way we build our homes, roads, bridges
and dams, and where we layout infrastructure. Our catchment also affects everything we do from the
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type of food we grow, the number and types of animals we can sustainably support on our land, to the
way in which we store water, or develop land use activities. We usually live upstream from someone,
and downstream from someone else, so the way in which others impact the catchment affects us, and
the way in which we impact the catchment affects others. The water quality of a catchment can therefore
be impacted by activities that happen many kilometres away, for example water can become
undrinkable from pollution occurring in a village upstream. It is therefore important to consider an entire
catchment and all the activities being undertaken in it when trying to improve the quality and availability
of water. Figure 3-9 illustrates different types of land use activities that may take place within a single
catchment; each activity will have impacts on the catchment and the other catchment users. The
resources we use on a daily basis are not limited to being found in our catchment only, we use resources
from other catchments as well, especially food stuffs that are grown in different climate conditions.
Likewise, the waste produced from using or producing goods contaminate our catchment, or we may
dispose of it in another catchment and thereby contaminating that catchment.

\

.! 35 3
Rainfed Agncuhufe

plrrigation

ecreation
ofFh.

Figure 3-9: Typical water and land use activities within a catchment

Over time people’s activities negatively affect catchment areas, which in turn affects how people farm
and live in the same areas today. While different catchments may have different problems, there are
some issues that are common to many catchments in South Africa, as illustrated in Figure 3-10.
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Loss of crop yields/livestock fodder
Infrastructure risks
 Reduced standard of living

Overgrazing/Deforestation
Biodiversity threats

Water degradation and depletion
Floods

Soil erosion
Loss of sail fertility
Sedimentation

Figure 3-10: Common issues affecting natural resources in a catchment

3.5 Why is it important to manage our catchments?

All the plants, animals and people in an area make up an ecosystem in which all the parts depend on
each other to survive. When one part of the ecosystem is damaged it impacts on the other parts of the
ecosystem. A healthy ecosystem means that all parts are in balance and can function. People living in
an area benefit from a healthy ecosystem through “ecosystem function” and the goods and services it
provides. These are the benefits that nature produces. These include all our food, our water, safe places
for living, materials such as wood, energy and many of our medicines.

Itis important to manage catchments properly to protect the natural capital and ecosystem services that
a healthy catchment can provide. There is a point, known as the “tipping point” (threshold), where a
degraded ecosystem will stop functioning and no longer provide the benefits we rely on. It can be very
expensive, and sometimes impossible to fix ecosystems that have been damaged to this point by man’s
activities.

It is better that the local farmers, other land users and the community who depend on the land are
involved from the very beginning in planning how to manage catchments as they will need to implement
the activities in order to ensure continuous provision of ecosystem benefits.

3.6 Catchment Management

As people’s activities affect the range of resources, it is important to manage the resources in a
coordinated and integrated manner.
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Integrated Catchment Management (ICM) is a strategic
approach to manage the natural resources, as well as
people’s actions and livelihoods within a catchment. r
What is Integrated
Catchment Management
(ICM)?

|
Catchment management recognises all of the resources in E
our catchment, and the way we use them, are !
interdependent and linked. ICM should not just focus on 1
development but also rehabilitate what is damaged or : Integrated Catchment

degraded and also promote good practices. For example, | management looks at sustainable
to use a river for electricity generation (hydropower) or for | resource management af the
irrigation requires reliable water availability and little | c@fchmentscale. Land and water
sediment. However poor land use practices upstream may | f:gljerzizy(z;grrr?so;rzgrg(cjc;rggiige;s
result in high soil erosion which will then negatively impact |

|
1

o . providing important services to
the hydropower or irrigation potential downstream. society.

Catchment management can be difficult to coordinate,

because catchments do not respect political, administrative or tribal boundaries, and in many instances
fall over several economic, cultural or even provincial or national boundaries. Catchment management
planning is therefore carried out at various scales from a district level strategy down to village level
planning, but this all has to be integrated so that everyone is aiming and working towards achieving the
same goals. For example, the upgrading of a national road through a catchment must include
appropriate stormwater management to allow for water harvesting and prevent erosion to a local village,
it should avoid good fertile soils and natural woodlands.

For ICM to work, it needs the input of all stakeholders and the whole community. It is best to get
everyone involved early on in the process to achieve the best results.

The purpose of ICM is to integrate the management and development of land, water and related
resources across sectors and across spheres of government and departments, in order to achieve
sustainable and balanced use of these resources for sustainable current and future development. ICM
is aimed at deriving the greatest possible mix of sustainable benefits for future generations and the
communities in the area of concern whilst protecting the natural resources upon which these
communities rely.

3.7 Catchment Management in South Africa

South Africa has 19 major catchments called Water Management Areas. These are grouped and
managed respectively by 9 Catchment Management Agencies, as per the National Water Act, Act 36
of  1998. Figure 3-11 identifies the 19 water management areas, and
Table 3-1 indicates their respective Catchment Management Agency.
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Figure 3-11: Map of Water Management Areas (Catchments) in South Africa
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Table 3-1: List of WMAs and respective Catchment Management Agencies

Water Management Area (WMA)

Catchment Management Agency (CMA)

1 Limpopo

3 Crocodile (West) and Marico WMA

1 Limpopo CMA

2 Letaba WMA

4 Qlifants (East) WMA

2 Olifants CMA

5 Inkomati WMA

6 Usuthu to Mhlathuze WMA

3 Inkomti-Usuthu CMA

7 Thukela WMA

11 Mloti to Mzimkulu WMA

4 Pongola-Umzimkulu CMA

8 Upper Vaal WMA

9 Middle Vaal WMA

10 Lower Vaal WMA

5 Vaal CMA

13 Upper Orange WMA

14 Lower Orange WMA

6 Orange CMA

15 Fish to Tsitsikama

12 Mzimvubu to Keiskama

7 Mzimvubu-Tsitsikama

16 Gouritz WMA

18 Breede WMA

8 Breede-Gouritz CMA

17 Olifants (West) WMA

19 Berg WMA

9 Berg-Olifants CMA

Catchments are managed at various scales e.g. regional broad water resource management area
(primary catchment) catchments down to through smaller catchment areas to micro and village level
catchments, as illustrated in Figure 3-12. As catchments do not adhere to administrative and political
borders, implementation is carried out at the smaller scale. Catchment management is implemented

through different strategies and plans.
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Pri Sub-catchment indicated in green area

There are several quaternary catchments within
subcatchments, and several subcatchments within a primary
catchment. For the purpose of these Guidelines we are

| looking at quaternary catchments and smaller, down to
village based catchments.

Quaternary-catchment, indicated by the yellow area within
the green area.

Figure 3-12: Example of the different scales of catchments
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3.71  Catchment Management Strategies (CMS)

Catchment Management Strategies focus on the broadest catchment scale, i.e. primary catchment area
or Water Management Area. They reflect strategic thinking, such as national strategic objectives, to
provide for the management of natural resources of a particular catchment. The Catchment
Management Strategy should be for a period of not less than 5 years and address issues of strategic
importance for the catchment. It should be driven by principles (for example equity and sustainability)
and should recognise the major drivers in the catchment (e.g. degradation, soil erosion, economic
development opportunities and demographic issues). It should acknowledge that the catchment is a
system with many inter-connections. A Catchment Management Strategy usually does not have any
details on budgets and implementation plans, nor does it identify any individuals and institutions. It
provides the opportunity to apply national policies, objectives and activities from other sectors to the
catchment scale.

3.7.2 Catchment Management Plans (CMP)

Catchment Management Plans are based on the principles in the Catchment Management Strategy
and form specific management plans relating to these. Catchment Management Plans are compiled
based on various comprehensive and detailed specialist studies. They set out a vision which recognises
specific areas of strategic importance. The plan provides details related to: how, what, who, when, and
where needs to be implemented to achieve the vision. The Catchment Management Plans should
contain information on timeframes as well costs and a description of how the plan will be implemented.
Catchment Management Plans might focus on specific issues such as climate adaptation, disaster
management, gender equity, infrastructure development and so on. There should be some prioritisation
of the most important and urgent issues for the catchment, for example flood management. Catchment
Management Plans should provide the basis for addressing significant issues in the specific catchments
and provide important guidance on the use and management of natural resources.

In particular, the issues that this process should address include inter alia:

e Sustainably developing natural resources;

e Rural infrastructure;

e Managing, reducing and rehabilitating undesirable off-site effects such as water pollution,
induced soil salinity and degradation of groundwater; and

e Mitigating the loss of essential ecological processes, ecosystems and biodiversity, while
developing national priorities for sector development.

3.7.3  Proposed: Village Catchment Plans (VCP)

Village Catchment Plans (VCP) are plans focused at the village level for managing the resources and
infrastructure at a village level and in-field activities that typically cover a period of two-five years. The
focus of the village plans should be on how to conduct preventative maintenance, sustainable use, and
rehabilitation of parts of the ecosystem that provide resources and support village livelihoods. The VCP
provides a single vision and action plan that various stakeholders, Government Departments, NGOs,
etc. can support and implement according to their applicable activities, allowing a coordinated approach.

Despite the scale of planning, the basic planning process follows a similar circular flow, as illustrated in
Figure 3-13. The process is initiated and investigations and stakeholder engagement commence,
followed by various assessments and analysis which leads to drafting a plan. The plan is an iterative
process with feedback from role-players and stakeholders, and leads to implementation and monitoring
and review of the implementation, which leads back to updating or adapting the plan.
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Figure 3-13: Basic planning process for catchment management planning
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4, HOW TO START THE CATCHMENT MANAGEMENT PROCESS

41 Introduction

The aim of catchment planning at village level is to plan the activities of the village in an efficient and
sustainable manner to achieve optimum benefits for all in the village, through making use of available
resources in a sustainable and efficient manner. This ensures that the projects and programmes within
the catchment area work to achieve the same goals and vision; preventing conflicts, overlaps or
contradiction between project activities. The Catchment Plan aims to ensure sustainable utilisation of
the Natural Capital of the catchment, protecting ecosystem goods and services in order to ensure
sustainable livelihoods, while still promoting economic growth and development. The process and
purpose of the Village Catchment Plan (VCP) is to empower the
people of the village to make decisions and take responsibility forand 1

promote the collective action for the rehabilitation, sustainable !

management and utilisation of their natural resources. The VCP is !

developed by the community of the village, for the community of the : The Catchment Management
village. The plan accommodates the resources available to the village |, Agency of a Water Management
community and their needs. I Area needs to develop a
1
1
1
|
1
1

What is a Catchment
Management Strategy?

Catchment Management Strategy
(CMS) according to the National
Water Act (No. 36 of 1998). A CMS
defines the strategic objectives for
management.

Ultimately the village level plans contribute to the higher-level overall
Catchment Management Strategy (CMS), and similarly where
national strategic objectives are filtered down through the CMS to this
plan, these activities can be integrated into the VCPs. The catchment
plans at all scales need to be integrated, regularly monitored, revised
and updated.

The VCP sets out a vision towards which the community works; specifically a vision statement
describes where the village wants to be in the next five (or ten) years (see Section 4.3.3, entitled “Step
3: Developing a vision” for an example). The vision is broken down into several goals; these address
different sectors or aspects of catchment management and village life. Under each of these goals
various activities are identified that need to be implemented in order to achieve the goals (e.g. water
for drinking, erosion rehabilitation and prevention, improved soil fertility — all catchment management
activities spanning different but related issues). Achieving the goals then realises the vision. Some of
the activities will be carried out in the short term with rapid pay-back, other activities will be longer term
with slower turn-around of benefits. It is good to have a good mix of activities to build trust in the plan.
Seeing and reaping quick rewards strengthens confidence in the process and breeds positive attitudes.
The longer-term benefits are an investment in the catchment. Some activities will require the entire
community to be involved in implementing; others may be limited to particular farms or plots. The
success of the plans lies in the whole community being involved and taking ownership of the plan and
its implementation. Village level catchment planning incorporates the following principles:
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Figure 4-1: Village Level Catchment Planning principles

4.2 What is a Village Catchment Plan?

A VCP is a written document, which includes drawings depicting the village, its infrastructure and natural
resources. It identifies issues of concern to the village: particularly in terms of land and water resources.
The plan identifies opportunities, strengths, threats and weaknesses within the village catchment. It also
provides practical actions that will result in improved catchment management at the village level. It
identifies opportunities for resource mobilisation, outside investment, and development.

A VCP does three essential things. It provides a vision of what the local stakeholders would like their
village to look like; sets out clear goals to achieve that vision; and provides an integrated action plan
comprising of activities to reach those goals. It is important that the plan is integrated to ensure all
sectors are working towards the same vision and goals of the village or community. This vision is useful
for outside stakeholders intending to conduct projects within the catchment, to ensure the projects
contribute to the overall vision and goals.

4.21 What are the benefits of a Village Catchment Plan process?

e |t brings residents, business communities, traditional authorities and civil society organizations
together to share ideas and work together on issues that are important to everyone

e |t improves information collection, sharing, communication, focuses ideas and builds
consensus

e |t helps a village or community identify its strengths and evaluate its own resources for
example taking time to identifying the Village’s natural capital.

e ltincreases the level of concern in the village about the problems that affect the community,
e.g. impacts to livelihoods.

e It helps to translate community concerns into action

e |t encourages creativity and builds partnerships both within and outside the village

e It enables others to become more informed and responsive about what is needed

e ltcaninfluence the policy and financial decisions of local government, development partners
and the business community

e It helps the communities to build their capacities in implementation of, and monitoring their
activities in a sustainable manner

e |t helps communities in identifying and mobilizing local and external resources

e It creates a sense of commitment, ownership and belonging in the community and at village
level

e ltincorporates all members of the village: young, old, disabled, men and women.
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4.2.2 Who do you involve?

Since collaboration and inclusion are key principles, everybody in the village and community is a
stakeholder who could be involved. Representation from a broad range of local stakeholders will help
strengthen support for the VCP and make implementation easier.

4.3 Steps of the Village Catchment Planning process

These are the typical steps that a village should follow in developing a VCP. First a Green Village
Committee is established. Once this committee is established it takes stock of what is in the community
and the strengths and weaknesses of the area. Through open communication with local residents and
business owners, the team develops a vision of what the community would like the village to be within
a given time frame (usually five or ten years). To achieve that vision, the plan will include actions to
reach those goals. To monitor progress, these actions and accomplishments need to be reviewed from
time to time (e.g. every year), to measure and celebrate the successes of the plan; or where necessary,
changes can be made to better suit the current situation. The steps of compiling the VCP are listed in
Figure 4-2:

The GREEN VILLAGE COMMITTEE is the foundation for ACTION in a

village.

=
N e —
N2 '

e|nitiating the process

—

*Understanding the village catchment

*Developing a vision

*Developing a Village Catchment Plan

* Approval of the Village Catchment Plan
*Establishing a Project Implementation Committee
*Implementing the Village Catchment Plan

*Monitoring and evaluation of the Village Catchment Plan

Figure 4-2: Steps of compiling the Village Catchment Plan (VCP)

4.3.1  Step 1: Initiating the process

The village level planning process can be initiated by Government planning cycles or requirements such
as a Water Management Area scale Catchment Management Plan, or by the community themselves.
The facilitator (person/s driving the process, can be an extension officer, member of the community, or
project manager) must remember that the plan has to come from the people of the village. It depends
on local leadership and engagement to be successful. The key activities to initiating the process include:

1. Organise the Green Village Committee for action

Establish a Green Village Committee (refer Annexure 3 for detailed process). This process is carried
out by the community. The committee is a voluntary activity. The Committee should have the support
of the Chief or Village Headmen, in order to secure support of the Committee’s activities. When
establishing the committee think about the following:

Who is going to take ownership of the plan and follow up with implementation activities by the
community and monitoring of the plan?

Decide where and how often the Green Village Committee will meet to discuss progress of the
plan.

Decide who will be selected to keep order, call meetings, or assign work.
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e Decide who will record the minutes of the meetings, so there is a record of decisions from the
meetings.

e Compile a rough schedule of activities that may be required in order to develop the plan, and
who is responsible for these activities. Important things to think about with respect to each
activity include:

2. Raise awareness in the village or community

The Green Village Committee should find the core group of opinion leaders, local leaders, and village/
community committees who are prepared to help develop a VCP. It is important to ensure that
involvement is not influenced by vested interests (e.g. political campaigning or bias). The following
groups could be approached:

e The Chief or Group Village Headman or Village Headman for permission and support.

e The Village Natural Resources Management Committee and/or other community or village-
based resource management committees. They will ultimately need to take ownership of the
implementation of the VCP.

e Other village elders or key village community or village members to be involved in the planning
process.

e Neighbouring villages so there is coordination and knowledge transfer.

A village community meeting or workshop can be held to assist in the identification of this core
group or champions.

For example, it doesn’t help to plan activities along a river bank, if the opposite bank falls under a different
vilage and they don't know what is being done, or why it is being done, they may respond negatively to

the activities that are being implemented.

Ti: Support is very important!! People need to buy-into the idea, so emphasise the benefits of the plan
to them and demonstrate other successful examples.

3. Characterising the planning area

One of the first decisions to be made before starting to plan is how to define the village catchment. A
map of the area and discussion with the planning team or Green Village Committee is a good place to
start, Figure 4-3. This is known as participatory mapping.

The following questions should be asked:

o What are the physical boundaries that describe the village?

o What are traditional and/or cultural boundaries of the village?

e What social, economic and other characteristics best describe the make-up of the village?
o What are the main activities of the village?

e Where is communal land, where are individual/private plots, and lease hold plots?
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Figure 4-3: Village members contributing to drawing the village map on the ground. The copied onto
paper for record keeping. (Source: S. Braid)

Tip: A map of the village is a good place to start, either printed or hand drawn. You will need a pen

and paper to write down the other information.

4. Communicate with the village

It is important that the Green Village Committee communicates with the village or community for their
input. This community dialogue for “Getting the word out” to people in the village/community as the plan
develops is important for a number of reasons:

o It keeps everyone informed as the process unfolds;

e ltinvites members of the community to participate through meetings, focus groups, round table
discussions and information events; and

e Ithelpsthe Green Village Committee determine the village’s response to its ideas and proposals.

Itis important to develop a communication strategy at the outset and stick with it. People are more likely
to participate if they are kept informed about the process as well as the benefits of the process. The
plan is only limited by the Green Village Committee’s imagination and creativity! The communication
strategy identifies what communication activities need to be conducted by whom, how and when. There
are several ways that the Green Village Committee can get messages out to the village. Figure 4-4
suggests some ideas how to get the message out.

TALK! with
villagers,

leaders,

children, etc.

Local
Newspaper

Getting
the word bl
OU“ messages
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Figure 4-4: Communication means to get messages out to the village

4.3.2 Step 2: Understanding the village catchment

The VCP vision will define what the village wants to achieve for the village today, and in the future. It
should be realistic, clear and inclusive.

To determine the vision, the team should undertake participatory planning which will involve asking the
following questions illustrated in Figure 4-5.

Where do we want
the village fo be in
the next five years?2

What was the What is the village
village like before? like now?e

Figure 4-5: Participatory planning key questions

To answer these questions a clear picture of the village’s key characteristics, past and present, is
needed. This is called a community profile, and is compiled using Participatory Rural Appraisal (PRA)
techniques which are described further in Annexure 1.

The community profile can include:

e land use mapping — defines location and types of residential,
commer.mal, mstltuthne_ll uses, e.tc..; . T

e Population characteristics — statistics/ numbers about the people who live community
in the village, e.g. number of children, adults, men, women, etc.; associations, cultural,

e Community assets and resources — an inventory of village natural FECicioisisciceiiel e
resources, natural forests, water sources, boreholes, wetlands, services FEaiiaE 80001011
and facilities and local agencies, organisations and groups; groups (with roots in

o Community perceptions — what people are saying about the natural | a= Villsieis)nuillsifeniie
resources and catchment management in the village; and information on the

e Otherinformation, such as how the village is currently laid out, its physical [ =SS ERIRAVSINERISRINI

assets (e.g. borehole, church, mill, woodlot, etc.) provide a snapshot of | A lSiSErelgel
the village. cultural and traditional

roles that influence

The community profile is created by various participatory tools that are used | EsSEIES mgncgemen’f
during PRA techniques, for example Figure 4-6. within the village.

Transect
Well§

Community
profile

Researching village

Community
interviews

Village
mapping

Figure 4-6: Participatory technique used to create the community profile

In addition, basic statistical data on the village, including population, household size, family composition,
income, proportion of migratory residents, length of residency, etc., provide a profile of the people who
make up the village.

Ask the focus group (selected representative group from the community) to sketch major watershed
units (dividers of land use, e.g. a ridge, a road, line of trees). This is an exercise in village resource
mapping, this process is detailed further in Annexure I. These major watershed units should report the
main features related to land use and their value in terms of productivity and basic community assets.
This is based on their perception. For example: the best land for corn or other crops, best land for
vegetables, grazing, poor cultivated land, poor grazing land, good forest, bush land, water logged areas,
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woodlots, homesteads, schools, churches, stores, health post, road, foot path, market, steep slopes,
drainage, and others.

The process of mapping should lead to the identification of problems and opportunities within the
geographic area of the community, and what the community composition is, as illustrated in Figure 4-7.

Group activities in
Identify activities as themes
SO|UTionS . , .
e.g. soil erosion
Mapping
Identify activities to Allocate activities to

Opportunities maximise community
opportunities members

Figure 4-7: Mapping process

In catchment management, as there are so many different activities that impact on the water resources
both to the village and by the village, it is important to identify what the strengths, weaknesses,
opportunities and threats are, especially in light of the recent droughts and soil erosion. This exercise
is focused on establishing the baseline and the context for the VCP.

What is SWOT Analysis?
SWOT Analysis is a fool to help identify the strengths and weaknesses, and to examine the

opportunities and threats that face the village resources.

To carry out a SWOT analysis, the facilitator asks the focus group to provide answers to the following
questions, and writes these down. Additional questions and variations of the question can be asked.
The questions can be applied to different themes or sectors, for example, current and improved water
management, access to improved sanitation, soil erosion, current and improved crop management, soll
health and fertility, and other natural resources. Questions to ask when undertaking a SWOT analysis
are set out in Table 4-1 and an example of a SWOT matrix is illustrated in Table 4-2.

Table 4-1: Examples of questions to ask when undertaking a SWOT analysis

What does the village do well?
What advantages do you have?

What resources (people, places, programs and services)
does the village have?

What in the village / household / farm / forest level can be
improved or changed?

What do you struggle with?
What should you avoid?
Where are problem lands?

What barriers are preventing change?
Where gets flooded / very muddy during/after heavy rains?
What threats face the village / the land?

Could any of your weaknesses seriously threaten the
homestead / farm / village / forest?

Where do good opportunities exist?
What are the favourable trends in the village?
What do you need to make the village a better place to live?

Tip: To help focus the discussion, consider asking the following questions... How can our village:

Improve water management?e
Reduce erosion?2

Improve livelihoods?

Reduce pressures on land resources?

Improve access to services?

Improved development and/or employment opportunifiese
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Use the activities of the strengths, weaknesses, threats and opportunities to identify the types of actions
that the VCP plan needs to include. For example:

e Strengths: what actions need to be implemented to maintain or preserve these strengths; what
types of actions are required to extend or replicate these strengths; what types of actions can
be carried out to grow or develop these strengths?

o Weaknesses: what activities can be implemented to reduce or minimise the weaknesses; what
activities can be implemented to improve the weaknesses?

e Opportunities: what activities can be implemented to develop these opportunities?

e Threats: What activities can be implemented to mitigate or reduce these threats?

The particular issue identified in the SWOT analysis can be the management action (worded in a
positive way, e.g. to improve poor farming practices). The various actions identified and the activities
needed to implement those actions then help form the details of the VCP.

Table 4-2: Example of a SWOT Analysis

Village tree nursery
Reliable borehole
No conflicts over boundaries or water use

Lots of exposed soil
Encroachment into forest reserve
Disconnected contour rows on hills

Water storage to facilitate irrigation and second crop
Ties in contour furrows for water conservation

Increasingly unreliable rainfall
Deforestation
Pit latrines close to boreholes

A Logical Framework Approach also known as a Problem Tree Analysis follows on from a SWOT
analysis and helps to identify the cause and effect of activities. In order to sustainably manage
resources, the cause of degrading activities needs to be identified and remediated to prevent further
negative effect. Similarly, the cause of positive impacts also needs to be identified in order to be able
to replicate them.

To conduct a problem tree analysis, the following steps should apply and the facilitator should assist
the focus groups in these tasks:

o Identify a key issue, e.g. deforestation, and write this in the centre of the page.

e Then identify and write a list of all the activities, issues and effects of the key issue.

o From the list write the activities that cause the key issue below the key issue on the page. Write
all the activities that are a result or impact of the key issue above the key issue on the page.
Draw lines between activities that can be linked or impact on each other. It is important to
address the cause of impacts and not just remediate the effects or impacts of a key issue.

o Identify what types of activities are needed to be implemented in order to prevent, remediate or
resolve the causes and the effect impacts.

Note: Using cards is useful for a focus group exercise to move activities and issues around until all the
links are made

Key themes to start with (or issues identified in the SWOT):

Water management — runoff, storage, supply
Soil erosion — occurring, prevention
Crop management — yield

Soil health — fertility

Waste management - solid waste, sanitatfion
Forest status

Other natural resource management

The cause and effects of a problem, using erosion gullies as an example, are depicted in Figure 4-8.
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EFFECTS

CAUSES

Figure 4-8:

Poor water quality Reduced yield Flooding of
for drinking and t downstreamvillage
irrigation ) 4
N Reduced farming area
A
N Sedimentation

Muddy water Loss of land downstream

A

3

Erosion not attended to

-

Runoff down paths S5 ion <
. Soil erosion Dispersive/ very
erosive soils
Cattle paths
not maintained > Hillslopes overgrazed <

Example of a Problem Tree Analysis, identifying the cause and effects.
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The next step is to identify what types of management activities are needed to prevent, remediate or
resolve the cause and effects. This is illustrated in Figure 4-9.

Improved water quality
for drinking and
irrigation

A

IMPACTS

Ciear.er water

Improved yield

Reduced flooding of
downstream village

Re-use farming area
'

Reclaimed land

'y

Soils protected

v

Old channelsfilled in / or sloped
and vegetated

ACTIVITIES

Cut-off drains
on cattle paths®

A _—

. Reduced sedimentation
downstreilm

Exposed soils revegetated

Rangelands managed

and rested

Improved water quality
for drinking and
irrigation

IMPACTS

Clear‘er water

Old channelsfilled in / or sloped
and vegetated

ACTIVITIES

Cut-off drains
on cattle paths®

Improved yield

Strict soil erosion management
And erosion awareness because
of dispersive soil

Reduced flooding of
downstream village

Re-use farming area
A

Reclaimed land

A

: Reduced sedimentation
downstregm

Soils protected

[}

L4 « U

Rangelands managed
and rested

Exposed soils revegetated

Strict soil erosion management
And erosion awareness because
of dispersive soil

Figure 4-9: Problem Tree Analysis used to identify required management activities

4.3.3 Step 3: Developing a vision

The information obtained from the village assessments and the community consultations will allow for
a vision statement to be developed. There may be a number of statements, or a single statement
describing the desired future for the village.
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A vision is a simple statement of the desired outcome over a specific period of time, usually five or ten
years. There is no right or wrong way of doing this, whatever process is followed in preparing the vision
statement, the Green Village Committee should:

=  Encourage full participation in discussion by all Green Village Committee members.
= Focus on a realistic and achievable future based upon the village assessment.
= Be conscious of the village’s people and their values.

= Be conscious of the need for sustainable development that respects the
environment (physical assets) as well as strengthening the village economy.

= Some of the topics that may be included in preparing the vision statement include:
= The desired physical condition of the village;

= The nature and quality of future services (e.g. water, sanitation, food security, etc.)
and/or, the desired social and economic outlook for the village.

The SMART tool can be used to help ensure that the vision is realistic, refer Figure 4-10.

Specific Achievable Realistic Time-based

Figure 4-10: SMART tool

For example, the following vision statement of the Department of Water Affairs and Sanitation:

A vision can also be a visual representation of before and after, for example Figure 4-11

Water, for all, forever

Vision (after)

Village support of the vision statement is essential to the success of the VCP. This step builds on initial
community dialogue held at the beginning of the VCP process.

Figure 4-11: Vision of the village based on photographs

There are many effective ways to seek village input and support as has been noted previously.

4.3.4 Step 4: Developing a Village Catchment Plan

A VCP sets out the vision for the village, as well as the associated goals and objectives; and identifies
actions to achieve them, as illustrated in Figure 4-12. Many of the actions are identified through the
previous steps, however more actions can be added.
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Figure 4-12: Schematic representation of contents of a Village Catchment Plan

- —
Action

A goal describes an achievement that helps realise the vision, for example, improved access to clean
water. The village may have a long list of goals they want to accomplish. Grouping the village goals by
themes or categories may help to focus the discussion and plan development. Some questions that
may help to set priorities:

o What goals are most important to the village?
e What goals are the most practical and achievable?

An objective is also something the village wants to achieve but it is more tangible and specific: in turn
it helps reach one of the village goals. There may be more than one objective to achieve a specific goal.
For example, in order to achieve improved access to water, requires improving water access, as well
as reducing pollution to water resources (e.g. human, waste, sediment contamination). Objectives
should be clear and have a measurable outcome in a given time frame. The benefits of each objective
should be stated, as a reminder of why the activities are being carried out.

An action plan formalises the activities that need to be implemented to achieve the objectives, goals
and vision. The action plan includes details of:

e What needs to be done;

e When it needs to be done;

e  Who will do the activity;

o Where will the specific activities be carried out; and

e How much it will cost/ what resources are required, e.g. labour, materials, etc.

When detailing the plan, try and be specific as possible about the activity, for example refer Table 4-3.
Table 4-3: Example of one of the goals in a VCP

To improve catchment’s ecosystem health

To prevent and control soil erosion

Keep water in the soil for longer to support crop growth
Keep top soil in the field for farming, and not allowing it to be transported to the river

Management Action Improved farming activities

Before wet season. Line level or A-frame

1.1. Measure and peg
ridges.

1. Implement contour
bunding

Farmers All farm land
Before planting Labour
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1.2. Align bunds across | Farmers All farm land | Before wet season. Labour
fields. Before planting
1.3. Dig trenches and Farmers All farm land Before wet season. Hoe or spade
make ridges Before planting Labour
1.4. Plant vetiver or Farmers All farm land Before wet season. Vetiver grass
other grass Before planting Labour
2. Mulching 2.1. Collect vegetative | Farmers All farm land | Before wet season. Vegetation materials
material After planting Labour
2.2. Place mulching Farmers Vegetable Before wet season. Labour
E:jctjesrials on garden and gardens first | After planting

Developing village indicators to measure progress helps to assess the success of the plan and guide
adjustments to the plan, based upon what has been learnt. Such measurements are called indicators.
Once it has been decided what activity will be measured and how, the Green Village Committee
monitors progress, stimulates discussion and feedback from the village and adjusts the action plan to
reflect what has been learnt. Refer to Step 8 for more information on Monitoring and Evaluation (M&E).

Using the example above, the alignment of contour bunds across adjacent plots can be
measured visually by observing if the contour bunds link up across farm plots or not. Refer to
Figure 4-13 and Figure 4-14. This can be reported by noting if (a) all of the contour bunds align,
(b) the majority of the contour bunds align, (c) some align, or (d) none of the contour bunds
align across adjacent farm plofs.

Figure 4-13: Example of aligned contour bunds Figure 4-14: Example of little contour bunding and no
across adjacent plots = good practice alignment across adjacent plots =bad practice

Source: S. Braid

4.3.5 Step 5: Approval of the Village Catchment Plan

The vision, goals, and proposed actions must be widely known and generally agreed upon by the
village. The more closely the Green Village Committee keeps the villager’s involved in, and informed
about the proposed plan, the greater the acceptance of the plan is likely to be. It is also important that
the Traditional Authority and Local Government both approve and are in support of the plan.

Some examples of consulting the village on the plan include:

e A series of “meetings at homes” at different times and at accessible location to encourage all
members of the community to attend;
e Parish or religious group meetings to engage debate and discussion on the plan.

Tip: Whatever method is chosen, keep the communication open and the Green Village Committee

must be prepared to modify the village plan in response to concerns raised by the community.
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4.3.6 Step 6: Establishing a Project Implementation Committee team

The Project Implementation Committee is a group of people selected by the village who are responsible
for the implementation of the VCP. The role of the Project Implementation Committee can be carried
out by the Green Village Committee or a subcommittee of the Green Village Committee.

4.3.7 Step 7: Implementing the Village Catchment Plan

Once there is community consensus on the village plan and it is supported by the main stakeholders,
then the first steps towards implementation are to prioritise the activities and develop budgets for the
proposed activities.

Compiling the implementation plan is the responsibility of the Project Implementation Committee. Using
the details from the action plan, the different activities need to be prioritised and ordered based on their
timing. Prioritisation can be done using various criteria, for example:

o Rapid benefits: activities can be implemented with the least resources and costs and provide
the quickest benefits. Longer term activities may require more time to source resources or
funding.

e Sequence: activities that need to occur progressively, or that rely on other activities to occur
first: for example, a diversion weir should only be built after the furrows in the fields are
constructed.

e Timing: some activities can only be implemented in the dry months and some activities need to
be implemented in the wet period; similarly, some activities need to occur prior to planting and
some afterwards. Some actions may have long periods between activities; for example, compost
making, so this should be initiated early so the different stages can progress over time.

o Location: some activities are site-specific and may influence other activities because of their
location. For example, if carrying out several activities on a slope to reduce runoff, start with the
interventions at the top of the slope and work your way down.

Once the different actions and activities are prioritised and ordered, these can be summarised into an
Implementation plan. The Implementation plan lists the action and activities, when it should occur and
what resources are needed and who is responsible for each activity. An example is provided in Table
4-4. Compiling the implementation plan is done by the Project Implementation Committee and GVC.
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Table 4-4: Example of an implementation plan template

Nursery Plant vetiver Grass X [ X |X Zi:‘:g:}?;arzz; gcraen?:wi\t( ilsge
Measure and pe A-frame measure;
. peg X Pegs or markers; Farmers
ridges
Labour
Build Align contour ridges X Pegs or markers; Farmers
contour Labour
ridges . .
9 Dig ridges X | X g?]g?/::’ Hoes; Farmers
PIarPt vetiver grass X | x Lab_our; Waterlng Farmers
on ridges can; Vetiver plants

Also consider groups of people to include in the implementation plan, not just the Green Village
Committee, Implementation Committee or individuals, e.g. school groups, religious groups, etc.

Tip: It is a good idea to start implementing the actions that can be accomplished in a short time frame.
The success of these inifial efforts will demonstrate to the village and community that changes are

happening, and will help sustain and build interest and involvement as implementation of the plan
progresses.

The action plan provides all the details of the various activities, including the vision, goals, objectives,
benefits. The implementation plan on the other hand indicates the order in which the activities should
be carried out, what resources are needed and who is responsible for each activity.

Both these plans should be available to the village; for example, paint them on the side of the school
wall, so everyone is reminded of what they are working towards.

Once the activities have been prioritised and ordered, a budget needs to be compiled. The
Implementation plan will indicate what resources and costs are needed and by when. As we have seen
in Step 4: Developing a VCP, it is important to consider the cost and resources that go into each activity
planned to reach an overlying goal. While much village work will need to be voluntary, resources such
as skilled artisans, materials, services and transport usually mean that money needs to be spent.
Budgets should be calculated for each year of the plan. The basic steps to compiling a budget are listed
in Figure 4-15. How to compile a budget is detailed in Annexure lIl.

. Step 1: Identify what resources are needed
‘S’rep 2: Price each of the resources
’ Step 3: Calculate each budget

. Step 4: Review budget each year and adjust accordingly

Figure 4-15: Basic steps to compiling a budget

Keeping track of the amount of money needed for a project is an important part of the planning process.
To start with a budget, there needs to be a calculation of what inputs/resources are required for each
activity. Be realistic in compiling the budget, i.e. don’t say a Mercedes 4x4 when a wheel barrow is
sufficient. It is also important to consider the running costs over the future years. Sometimes
implementation costs are high: thus, prioritisation of activities will dictate which activities can be
implemented first without a heavy budget reliance.

It is essential to keep close track of the income and expenses during the implementation of the project
for good management. Some items in the budget items may cost more or less than budgeted. Record
keeping helps to indicate if there are additional funds available or needed, as well as to properly guide
the next year’s budget. Budgeting is also useful in comparing estimates with actual costs: this is a
valuable planning tool for the future.
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4.3.8 Step 8: Monitoring and evaluation

It is the responsibility of the PIC to monitor and evaluate the process during and after implementation;
that is known as monitoring and evaluation (M&E). Village stakeholders, government, donors and other
communities can all benefit from the information that is obtained from monitoring and evaluation. Refer
to Annexure IV for more detailed information on how to conduct Monitoring and Evaluation.

The village community should be encouraged to take time out to celebrate. Village members need to
feel that they are valued for their contributions. A function to celebrate successes will go a long way in
helping the community members see that their efforts are needed and that there are visible results of
their work in their catchment. Use successes as demonstration for other villagers and community areas.
Use failures or short comings to learn from mistakes, or adapt to village conditions.

4.3.9 Next steps

The Green Village Committee and the Project Implementation Committee should review the plan on a
regular basis to revise goals or set new ones. This may be based upon lessons learned from the
monitoring and evaluation process or caused by changes that are occurring in the village. Some
questions they could ask:

Do some activities need more attention than others?
c _—- What new issues have arisen?

= What new opportunities do we have?

What new resources have we created or found?

)
7 Were our targets realistic?

What new strategies could be employed?
What assistance or resources do we need?

The Green Village Committee and Project Implementation Committee have
worked long and hard to get to this point. It is important they stay involved in future action plans in the
quest to meet the village goals.

These groups have played a valuable role in guiding and assisting local initiatives, and should continue
to do so in the future — though there may need to be changes in personnel: not all members will want
to continue indefinitely; or the process may become too subjective to personal interest — therefore it is
important to also revise the Green Village Committee members. But it is important to keep the
momentum going and capacitate as many of the community members as possible.
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PART II: TOOLBOX

5. USING THE GUIDELINES

There are six main themes in the Toolbox Guidelines, those of:
A. Sustainable Land Management

Soil Fertility Management

Water Efficiency and Management

Natural Resources Management

mo o W

Sustainable Households
F. Disaster Preparedness.

The Toolbox guidelines are arranged according to the environmental foundations of the catchment.
Each main theme has a series of sections which further group similar guidelines. When considering
which guideline to use, first consider what issue needs to be addressed and then your capacity to
implement the activity.

5.1 Identifying the issue

Poor catchment management occurs when the collective impact of land, water, biodiversity and people
issues create “holes” in a functioning catchment (Figure 5-1A). These “holes” can be filled up by
“pbuilding blocks” from the Catchment Management Guidelines (Figure 5-1B). Look at the problem tree
to help you decide what the catchment management issue is, and how it relates to other
issues/guidelines (Table 5-1). When identifying the issue to be addressed, try to identify what is causing
the problem, not just the effect of the problem. Note that an issue in a different theme may be resolved
through action in another theme, for example, the effect may be muddy water, but it’s the erosion at the
cattle crossing that is causing the water to be muddy. Therefore, the issue is the cattle crossing. Look
up the guideline for cattle crossings under the Sustainable Land Management Theme and the
stream/River Bank management section.
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Loss of crop yields/livestock fodder
Infrastructure risks
Reduced standard of living

Overgrazing/Deforestation
Biodiversity threats

Water degradation and depletion
Floods

Soil erosion
Loss of soil fertility
Sedimentation

F: Disaster Preparedness
E: Sustainable Households

D: Natural Resource Management
C: Water Efficiency and Management

B: Soil Fertility Management
A: Sustainable Land Management

Figure 5-1: The main issues in a catchment (A) and the Catchment Management Guidelines related to
each foundation of a catchment (B).

5.1.1 Identifying which guideline to use (problem tree)

A series of Problem Tree analyses has been carried out on the key issues identified across
rural areas in South Africa. Each problem tree comprises two sections:
o Cause-effect identification (red block)

o The central issue is broken up into a problem tree whereby the individual causes

(bottom) and effects (top) are determined.
e Solutions pathway (green block)

o A solution pathway proposes a possible solution to the issue, indicating which
guidelines/activities need to be implemented (bottom) in order to improve or resolve
the issue and the resultant benefits (top) of the issue being resolved.

The user turns to the problem tree of the particular issue, reviews the causes and effects, then
reviews the guidelines suggested for implementation. See Figure 5-2 as an example. The
biophysical issues that have been identified through problem trees are listed in Table 5-1.

Table 5-1: The biophysical and socio-economic problem trees identified.

Biophysical Issue Solution Reference
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Problem

Trees

Land degradation Sustainable land management Figure 5-3
Soil erosion Erosion control Figure 5-4
Water degradation and depletion | Water resources management Figure 5-5
Floods Flood prevention and control Figure 5-6
Climate change Climate change adaptation Figure 5-7
Overgrazing Rangeland management Figure 5-8
Threat to Biodiversity Sustainable biodiversity management | Figure 5-9

65




1
]
1
1
1
I
1
i
I
i
E 3. What is tha effact? [ 6. What are the benafits?
o i
- i
]
(]
1
' 1
| :
What is the Issua? 1
] 2. What is the cause? 5. Which guidelines to use?
o= |

More negative impacts on humans Benefits to humans

EFFECT

BRSsek

Soumon)

Suslaimable land management

Gaiin|efine &

Waber ®itiCisnoy and manageemei

Guideline B

Matural resources mapagement

Systaimahle housesinlds

Ie s S i m_— - Cukdelinm E

Human impacts

Soil fertility managoment ‘
‘ Disaster preparednes

Figure 5-2: The steps to identify causes and effects of an issue, as well as the activities and beneficial
impacts when the Guidelines are used to develop a holistic solution to the issue.
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Figure 5-3: The problem tree for the issue of land degradation and solution of sustainable land management.
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Figure 5-4: The problem tree for the issue of soil erosion and solution of erosion control.
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Figure 5-5: The problem tree for the issue of water resources depletion and degradation, and solution of water resources management.
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Figure 5-6: The problem tree for the issue of flooding and solution of flood prevention and control.
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Figure 5-7: The problem tree for the issue of climate change and solution of climate change adaptation.
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Figure 5-9: The problem tree for the issue of threat to biodiversity and solution of sustainable biodiversity management.
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5.1.2 Measurement guide

Some of the guidelines require measurements in their application. Table 5-2 provides an indication of some of
the measurements if measuring tools are unavailable.

Table 5-2: Indication of some of the measurements if measuring tools are unavailable.

“ (W al

|
20cm 10cm 25¢m
v _ /
2
h A
Hand length (fingertip to palm)
Hand width Foot
|4 E—) Y @@.
\\\\\3// + \‘\ G 7

1m

o \ 4

v ~ y 30cm
Shovel length

Shovel head

5.2 Identifying your capacity

Each guideline has a series of icons in the heading section. Once you have determined the appropriate
guideline to use it is then necessary to determine how appropriate the guideline is according to the individual
circumstance. This will involve determining whether any environmental legislation is triggered by the activity,
what the scale of the activity is, what the labour requirements are, what the contribution to livelihood is, what
is the level of complexity needed to implement the activity and what the cost implications are.

The icons are described further in Table 5-3.
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Table 5-3: Capacity icons

KEY: Capacity Icons

Action Legislation Scale Labour Complexity Cost

Preventi

on @@, Other v Household/h\ Single person' Simple o |Freetolittle =

Rehabilitation M/ NWA/NEMA & Village ﬂ;@ Few people Advanced f_‘j Medium cost

Catchment. Many people Complex -ﬁ Expensive ';

PREVENTION / REHABILITATION

This activity, ifimplemented, will act to manage natural resources and prevent potential
environmental damage.

This activity, ifimplemented, will act to improve and rehabilitate the state of the environment from a

v

degraded state.

LEGISLATION

This activity does not require authorisations in terms of the National Water Act (No.107 of 1998)
(NWA) and the National Environmental Management Act (No. 36 of 1998) (NEMA); BUT other
legislation may still apply.

V
A

This activity does require authorisations in terms of the National Water Act (No.107 of 1998) (NWA)
and the National Environmental Management Act (No. 36 of 1998) (NEMA).

SCALE

>

Small, easily managed interventions that can be carried out by members of a household. These
interventions should be carefully thought-out and family members should be aware of possible
impacts beyond the household. They will be of benefit to few people only unless carried out by

%

Medium-scale interventions that require buy-in, set-up and ongoing management from the majority
of a village. These interventions require planning and agreement by the community, but have
benefits for all of the village.

Large-scale interventions that require agreement and joint set-up and management from several
villages in a shared catchment. These interventions require the highestlevel of planning and
collaboration, but will benefit all villages in the catchment and serve as an example to other areas.

LABOU

R

This activity is small enough for a single person to complete over the course of a few days and
would take up to 10 person-days.

This activity will need between 3 and 10 people to complete over a period between one week and a
month. It would take up to 50 person-days.

This activity is large and will take more than 10 people working over a period between one week
and several months depending on the size of the task. The longer duration tasks need over 100
person-days, while the more focused tasks would need between 10 and 50 person-days.

EXITY

This activity is simple to set-up and manage, and relies mainly on labour and basic tools.

This activityis more advanced and requires technical planning and assistance from relevant
programs under either the DAFF or DEA.

This activity is advanced and technical, which requires input from a specialist or engineer.

i
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.. |This actitiy often relies on labour only, or readily available materials. Costs range from RO to R1 000.

This activity relies on labour but will require some more advanced tools or the purchasing of
materials/resources. Costs range from R1 000 to R10 000.

This task is expensive due to the resources required (labour, specialistinput, and/or materials).
Funding requirements for these activities would likely need to be sourced from District funding, loans
or NGO/Donor funding. The costs arve above R10 000.
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A: Sustainable Land Management

WYL VPV B Y




A. SUSTAINABLE LAND MANAGEMENT
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A.1. Communal land management

A.1.1. Land administration in communal areas '

3;»
ES
3

A.2. Rangeland management

A.2.1. Rotational resting of rangeland

A.2.2. Prevention and rehabilitating overgrazing

A.2.3. Grazing movement
A.2.4. Cattle paths up slopes

A.3. Erosion and runoff control measures

A.3.1. Contour ridging / Contour Bunds

A.3.2. Contour vegetation rows

A.4. Gully management and sediment trapping

A.4.1. Gully prevention

A.4.2. Gully reclamation (small gullies)
A.4.3. Stone check dams
A.4.4. Brushwood check dams

A.4.5. Vegetation barriers

A.4.6. Gully re-shaping

A.4.7. Erosion management along roadsides

A.5. Stream/River bank management

A.5.1. Riparian buffer zones

A.5.2. River crossing for cattle

A.5.3. Earth berms / dykes / flood levees
A.5.4. Gabion baskets
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KEY: Capacity Icons
Action Legislation Scale Labour Complexity Cost
Prevention @@’ Other v Household /h\ Single person i Simple / Free to little =

-

Rehabilitation ‘/ NWA/NEMA & Village ﬂ;ﬁ Few people m Advanced “‘j Medium cost
Catchment. Manypeople§ Complex ﬁ-g Expensive ’
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Overgrazing, deforestation, poor agricultural practices, loss of soil fertility, lack of runoff management and gully
formation each contribute to the degradation of land resources through soil erosion, with resultant impacts on
the catchment both up and downstream. In order to reduce land degradation, one needs to mitigate or
rehabilitate the degradation and soil erosion, by implementing sustainable land use practices, this section of
guidelines provides technical guidance covering various aspects of Sustainable Land Management.
Implementing these techniques and practices will minimise the loss of topsoil (through erosion) and reduce
the erodibility of a catchment.

A.1. Communal land management

Not all land is privately owned, and therefore it is not simply the landowner’s responsibility to manage, repair
or maintain the land. Communal land includes grazing land, cultivation land as well as pathways, roads, and
community properties, e.g. schools, clinic, etc. Although the physical land management activities are the same
for other land, the process to address hierarchy in tenure, and who is responsible for initiating and authorising
activities on communal land need to be appropriately followed. These guidelines provide some guidance
towards this communal/tenure hierarchy process.

A.2. Rangeland management

This set of guidelines provides techniques to ensure continuous yield of rangeland products while protecting
and improving the basic rangeland resources of soils and water — which support plant and animal life. These
include conservation and sustainable management practices which take into account natural features, and
regulate the periods of grazing, the number of animals allowed to graze on a given range area, and intensity
of use. Rangelands must be provided ample resting time to enable the master grass species (the most
palatable to livestock) to re-generate, else other species will invade. These guidelines also include techniques
to rehabilitate overgrazed lands.

A.3. Erosion and runoff control measures

Soil, termed sediment once eroded, causes issues when carried downstream with runoff as it reduces water
quality and storage capacity of reservoirs. These guidelines provide a number of measures to be applied in
cultivated lands, roads and pathways in order manage runoff. Management of runoff will minimise soil erosion,
increase infiltration and water use efficiency, as well as reduce sedimentation downstream.

A.4. Gully management and sediment trapping

Unmanaged erosion rapidly turns steep slopes into gullies with the loss of farming land and topsoil and
threatens infrastructure including houses and roads. Preventive practices are the best way to control gullies.
Where gullies have been formed, these should be rehabilitated to prevent further damage and degradation.
These guidelines provide techniques for both gully prevention, and gully rehabilitation, for both hillsides/farms
and roadsides.

A.5. Stream/River bank management

These guidelines present methods for the improvement of stream/riverbank stability where these are already
suffering from erosion for example from cattle crossings. Also demonstrated are ways and means of
rehabilitating stream/river banks with buffers. These will contribute to the creation of a more manageable
riverbank habitat that is beneficial to wildlife and at the same time manages the riverine zone, ensuring
adequate river function through sediment control and water quality improvement.
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A1 Communal land management

Tenure systems define and regulate how people, communities and others gain access to natural resources,
whether through formal law or informal arrangements. The rules of tenure determine who can use which
resources, for how long, and under what conditions. They may be based on written policies and laws, as well
as on unwritten customs and practices.

- :
A.1.1 Land administration in communal areas WA & m.ﬁg

OVERVIEW

Land administration covers a range of cross-cutting functions, which collectively support land tenure systems. An
adequate land administration system is therefore the first step in effective communal land management. Tenure
systems increasingly face stress as a growing population requires food security, and as environmental degradation and
climate change reduce the availability natural resources. Inadequate and insecure tenure rights increase vulnerability,
hunger and poverty, and can lead to conflict and environmental degradation when competing users fight for control of
the resources.

Objectives: Criteria for application:
Setting out established best practices, norms and standards |Primary target for these guidelines are:
for development of bottom up land record systems as an « National government departments, Proto-Catchment

anchor of a land administration system. Management Agency, land administration policy

Catchment perspective: makers, Non-Governmental organisations and
It is important to understand land administration from a practitioners in the land sector.
catchment scale before working in an area as land « Traditional leadership institutions that currently play
administration collectively supports land tenure systems. some role in land administration.
» Communities living in the particular area.

Benefits: Funding opportunities:
»  Contribute to achieving sustainable livelihoods, social Not applicable

stability, housing, security, rural development,

environmental protection, and sustainable social and Legislation:

economic development.

* Allow governments, civil society, the private sector and
citizens to judge whether their proposed actions and the
actions of others constitute acceptable practices.

METHODOLOGY

Methodology:
Decisions in one area of land administration usually affect the other areas, which is why it is important to have a
coherent system. Land administration entails the following elements:

Land rights record: the acquisition, maintenance and dissemination of information on the land rights to support land
policy implementation. This entails norms about which state/ civil institutions are the custodians of land records, and
how do they define the rights they safeguard?

Land rights transmission: How are land rights transferred? How does land devolve from one generation to the next,
and/or how is land transferred from one land occupation and use rights holder to another?

Land rights adjudication: How are existing claims to land rights verified and checked? Who decides which rights to
accept? Adjudication in this context refers to the processes by which existing rights to a particular parcel/piece of land
are authoritatively ascertained, i.e. it does not mean creating new rights. In a conventional cadastral system, it refers to
the painstaking checks performed by registered land surveyors and legal conveyancers to ascertain the precise spatial
and textual characteristics of ownership to prevent overlaying boundaries and overlapping rights. A new set of
adjudication principles are required for social tenures in communal land areas where rights may overlap and boundaries
may be fluid.

Land planning: What activities are envisaged to take place on the land in future? Who decides?

Land use management: How is land use changed from one use to another? What activities can be undertaken on the
land? Who decides?

Land taxes and fees: How are land taxes and fees determined and collected in relation to land and services from
occupants and users? What are land taxes and fees used for?

Enforcement: How are above functions enforced and by whom?
Different forms of Land Administration:
1. General tenure systems: The following characterisations are examples of some of the general tenure systems:
a) Peri-urban informal settlements
b) Traditional communal, not impacted or little affected by betterment planning
c) Trust tenure situations characterised by planned settled with grid layouts.
d) Demographically fast-growing settlements

»  Communal Property Associations Act 28 of 1996
» Restitution of Land Rights Act 22 of 1994
Communal Land Rights Act 11 of 2004
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A.1.1 Land administration in communal areas WA & m.ﬁ? 43

e) Demographically stable settlements

f)  Demographically declining settlements

g) Surveyed or un-surveyed areas
Source of rights: Land rights originate from different sources, some rights arise from custom others from common law,
whilst others may arise from illegal new practice. The different land rights need to be understood as if local customs are
not understood and are ignored when making decisions, people will ignore them and will revert back to what they know.
The alignment of common law with customary law should be a key focus.
Managing contestations: Contentions in terms of vesting of rights, succession and boundaries may be at the
household level, the bigger lineage group level, the neighbourhood level, the municipal area level or even the traditional
council level. Individual/s, group/s, household (umzi), or ‘guardian’/ keeper name (umninimzi) have flexible local socially
mediated procedures for managing boundaries and succession based on the concept of the extended family, and with
local socially mediated procedures and guidelines for transferring rights. It is likely that there will be less accurate forms
of data and maps pertaining to these land rights.
Traditional leadership: An overview of the paid personnel in a local municipality in the former Transkei highlights that
there are many traditional leaders, traditional council secretaries, headmen and sub-head-men which are in the payroll
of the government. These numbers far outweigh the ward councils for the local municipality, most of which do not
receive large remuneration. Whilst the institutional capacity may be lacking in the municipality, the role of traditional
leadership must not be overlooked as a key component of decision making.
Principles of implementation: A key lesson when dealing with land tenure is the recognition of off-register tenure
rights. It is important to recognise the complex nature of communal land rights operating across a multiple gradient of
“nested” scales. These may range from rights of:

a) Individuals within a household context

b) Household units

c) Lineage orclan

d) Neighbourhood clusters

e) Village inhabitants

f)  Inhabitants of an administrative area

g) Tribal or wider community grouping

h) Members of a kingdom.

While it is important to understand and appreciate the nature and content of the rights in each level, it is also important
to understand that these rights operate relative to each other in constantly dynamic ebbs and flows (i.e. while the
individual household may have very strong and secure rights to arable land, these may be extinguished as a result of
the right not being exercised, subject to local customary rules). At micro-scale the household/individual makes most
decisions about what happens on the household land as well as succession and land transfer decisions related to this
land. The higher echelons in the nested system can override lower levels, depending on circumstances. Key to note is
that land rights and rights holders do not fit one-to-one as is usually the case in Western land systems, but are a
dynamic complex web that is subject to local customary rules.

lllustrations/ Diagrams:
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Figure A.1.1-1: The social tenure relationships in a rural context
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Indheldual

Household

Clan/Lineage

Figure A.1.1-2: The nested hierarchy of authority in areas of communal land tenure. This is not the same for all areas,
but is a broad-based overview

Photos: Not applicable Equipment requirements: Not applicable

Variations/Adaptations: |Seasonal variations:

Not applicable In each of these different nested levels the rights of outsiders are also relative and vary with
time place and circumstances. For example, the community of Amajingqi may ordinarily be
allowed to graze their cattle across under normal circumstances, but may be not be allowed
during winter or during planting season.

MAINTENANCE REFERENCES

Maintenance requirements: Not applicable See also:

A.2 Rangeland management

Rangeland is known as “veld” in South Africa. Veld is the area, outside of towns and cultivated fields, where
animals graze. Rangeland management is the practice of deciding where to graze animals, how many animals
to graze at one time, when to burn, how to harvest firewood and thatch-grass, and other issues relevant to

managing natural resources in veld. In this section, we will focus on how to manage rangelands to ensure that
both the animals and the grass are cared for.

A.2.1. Rotational resting of rangeland / v ﬁ? m ‘/ a

OVERVIEW

Overgrazed land leads to increased soil erosion and loss of soil nutrients. This guideline outlines mechanisms to rest
grazing land to allow critical vegetation to recover and protect the soils while other areas are being grazed in rotation.

Objectives: Criteria for application:

» To allocate grazing according to resources «  Separate wetlands (vlei areas) from dry areas

» To allow resting of portions of the rangeland for plant »  Separate steep slopes with shallow soils from gentle
recovery slopes with deeper soils

» To better manage livestock »  Separate north-facing slopes from south-facing slopes
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A.2.1. Rotational resting of rangeland / v *? m / &

Benefits: »  Separate bushveld from grasslands

* Increase forage production *  Separate badly degraded areas from healthy areas
* Increase grass cover

* Increase water infiltration

*  Decrease soil erosion Livelihood opportunity:
«  Prevent encroachment of poor-quality grasses and The sustainable management of rangelands provides food
bushes into grazing areas. for cattle, which in turn contribute to food security.
Funding opportunities: Legislation:
» LandCare » Conservation of Agricultural Resources Act 43 of 1983.
» Heifer International » National Environmental Management Act 107 of 1998.
« Eastern Cape Department of Rural Development » The Conservation of Agricultural Resources Act lays out
and Agrarian Reform recommended stocking rates and veld management
practices.

Catchment perspective:

Rotational resting of rangeland requires a grazing management committee. Setting up this committee requires input from
the village as the whole village will need to be aware of grazing management in order to have long term benefits. Benefits
will include strengthened grazing management institutions.

METHODOLOGY

Methodology:
1. Set-up a village grazing management committee to implement this guideline

»  Use local knowledge of the area to divide the rangeland into different grazing blocks according to the environment.
(refer to Figure A.2.1-1) Divide the grazing area according to natural features (rivers, steep slopes, gentle slopes,
wetlands, agricultural lands, grasslands), community boundaries and roads.

Allocate different blocks to different times of the year, allocate portions to be grazed and portions to be rested in
different seasons and different years, e.g. blocks A, B, C, etc. in Figure A.2.1-1.

Allocate a resting schedule every year — try to set aside at least one or two blocks to be rested for the whole summer
Use roads or natural boundaries, or lay-out large marker stones to show the boundaries of the blocks

Meet twice a year (dry and wet season) to discuss which areas will be burned, grazed, and rested

Use existing community structures to decide how to keep animals out of the rested blocks

Rotational burning can be used to attract animals towards burned areas

Make sure the whole community (all owners of livestock) are aware of the plan. Keep the plan accessible.

For example, a grazing plan could look like this:

Block Ref. Description Wet Season Dry season
Graze Graze Rest
Block A Road to tree, ridge to river
Block B Tree to river, river to big
rock
Block ¢ River to cliff, river to school
Block D Cliff to road, river to church
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A.2.1. Rotational resting of rangeland J v ﬁ;.ﬁ m ./ &

lllustrations/ Diagrams:

R "‘"_77‘:"_‘"‘"-'- e Ly g . ;

oty e o e F Tl Ty T e S TR
Figure A.2.1-1: Example of a landscape divided into veld type units (coloured lines) and grazing blocks (white lines).
The divisions are made using rivers, ridges, roads and other obvious features (Image: Google Earth)

Photos: Equipment requirements:

»  Large map or model of the grazing lands for discussion
and allocating blocks

. Marker stones for boundaries between blocks

Variations/Adaptations:

*  Rotational burning: burn different blocks in different years
to attract animals to one area and encourage resting of
another area

*  Use herders to keep animals away from rested blocks

Seasonal variations:

— e * Importantly: Vlei areas should be grazed in the dry season
Figure A.2.1-2: Two patches of grazing adjacent to and rested in the wet season
each other, taken on the same day. The area on the left |.  Decide which areas are for summer grazing and which are
has been heavily grazed until there is no grass left, the for winter grazing

area on the right has been rested (Source: A. Short) Prepare for droughts early by selling animals or preparing

feed

MAINTENANCE

*  Protect rested blocks from fire
*  Only burn grazed blocks if necessary (when the grass is tall and old, and when bush encroachment is a problem)

REFERENCES

Definitions: See also:
Veld type unit: these are areas of veld with similar
productivity (the amount of grass produced per year)
and management requirements. Veld type units are
used to determine grazing blocks

Grazing block: Veld is divided into management areas
called grazing blocks. Each grazing block can be o )
subdivided into camps. Grazing blocks can be grazed, |Guideline D.3.2 Wetlands conservation

burnt or rested in any given year. Guideline F.1.1. Firefighting wildfires (practical)

Vlei: wetland, marsh, damp area. Guideline F.1.2. Firefighting tools (construction and usage)
Guideline F.1.3. Firebreaks

Guidelines D.3.1 Sustainable utilisation of wetlands

Further references
1. Morris CD, and Kotze DC. 2006. Introduction to VeldCare. Agricultural Research Council: Pietermaritzburg
Van Oudtshoorn, F. 2015. Veld Management Principles and Practice. Briza, Pretoria
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A.2.2. Prevention and rehabilitating overgrazing J v ﬁt@ m ./ a

OVERVIEW

Where land has been overgrazed, it needs to be rehabilitated in order to improve ecosystem function and goods and
services provision. This guideline outlines how to rehabilitate and protect overgrazed lands.

Objectives: Criteria for application:
To prevent overgrazing and restore overgrazed areas «  Lots of poor-quality grasses with low grazing value

(e.g. ngongoni, umtshiki)
»  Very few good grasses; e.g. umsinde (Themeda
triandra); Guinea grass, (Panicum maximum), trident

Benefits:
* Increase forage production

* Increase grass cover and soil cover grass (Tristachya leaucothrix)
* Increase water infiltration Decrease soil erosion +  Lots of small bushes and trees taking over the grazing
*  Reduce encroachment of poor-quality grasses into (bush encroachment)

grazing areas +  Lots of weeds

»  Bare soil and dongas

Catchment perspective:
Prevention and rehabilitation of overgrazing requires allowing grasses to recover and using measures to stop soil
erosion. All village members with livestock must implement the guideline. This can be implemented by members of a
household which relies on livestock for livelihoods.

Livelihood opportunity:
The sustainable management of rangelands provides food for cattle, which in turn contribute to food security.

Funding opportunities: Legislation:
* LandCare Conservation of Agricultural Resources Act 43
+  Heifer International of 1983.
»  Eastern Cape Department of Rural Development and Agrarian
Reform
*  Working for Wetlands
METHODOLOGY
Methodology:
1. Divide the area into different management blocks (see )
2. Do not burn the overgrazed area
Use rotational resting to allow the grasses time to recover (see )

Use soil erosion control measures to stop soil erosion and allow grasses to grow (see

Use brush packing (lay out the cut branches of trees with all their twigs and leaves in contours on degraded rangeland
to protect grasses beneath from grazing for 2-3 years)

For some degraded areas, take a large herd of animals through the area for a very short time (a few days) then rest the
area for a long time (a few months). This will enable the animals to bring seeds and dung into the degraded area.

Indicator grasses for:

Overgrazing Land in good condition

»  Aristida junciformis — ngongoni, umgogoni * Themeda triandra — Umsinde

»  Eragrostis rigidior, Eragrostis curvula » Tristachya leucothrix — trident grass
(lovegrasses)Eragrostis plana, Sporobolus africanus, « Panicum maximum — guinea grass

Sporobolus pyramidalis — umtshiki
*  Microchloa caffra — pincushion grass
*  Cynodon dactylon — ugaqaqa
*  Heteropogon contortus — steekgras

» Chloris gayana — Rhodes grass
» Setaria sphacelata — Golden setaria
 Digitaria eriantha — injica

Seasonal variations:

+  Examine the overgrazed area once a year to decide whether it can be grazed. In good rainfall years there may be
good grass cover, and the area can be grazed. In bad years the area should be rested. Occasionally walk the cattle
through the land other grazing areas, to allow dung to spread over resting land.

* Areas that are rested in the wet season can be grazed in the dry season if the need is urgent

lllustrations/ Diagrams: Photos:
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Overgrazing Resting

Figure A.2.2-2: A heavily grazed vlei. The grass is
very short and there is a lot of bare soil. This vlei
needs to be rested by dividing it in half and grazing
a different section of the vlei every year. (Source: S.
-, . Braid)

Bl e - TRE i Puly

& S [Tl |8 Pl
oy ﬁ;‘- [ ¥ Tl
i = m P
B o
2 L]

Figure A.2.2-1: The effect of grazing a plant repeatedly without
giving it a chance to rest.

The plant on the left is grazed again and again by cattle, and
becomes smaller and weaker over the growing season. The
plant on the right is grazed and then allowed to rest. It recovers
to its full strength Figure A.2.2-3: Brush packing. Branches of trees
Variations/Adaptations: are laid on the bare ground. The branches protect
the grasses from being grazed and allow them time
to recover and produce leaves and seeds. After a

Provide alternative feed or pastures for animals

Equipment requirements: few years, the covering branches will rot away.
Cut brush/bushes to keep cattle out of resting land (Source: A. van Zyl)
MAINTENANCE

Maintenance requirements:

» Keep animals out of overgrazed areas for 6-18 months. Occasionally walk animals through these area on way to
grazing area, to spread dung over the recovering land.

» Keep fires out of overgrazed areas for 1-2 years

* Meet every year to discuss whether to graze or burn the area, or whether to rest it for a while, or whether to use it
only in the winter or the summer Grazing Schedule.

REFERENCES

Definitions: See also:
Overgrazing: repeated, heavy grazing of an area,
resulting in the disappearance of grass cover, increase in
undesirable grasses, bush encroachment, bare soil, and
soil erosion.

Further references

a. Morris CD, and Kotze DC. 2006. Introduction to
VeldCare. Agricultural Research Council:
Pietermaritzburg

b. Dold, AP and Cocks, M. 1999. Preliminary list of

Xhosa plant names from the Eastern Cape, South Guideline B.1.1.2. Crop rotation and intercropping
Africa. Bothalia, 29(2):267-292 Guideline D.3.2. Wetland conservation

c. Van Oudtshoorn, F. 2015. Veld Management Guideline F.1.1. Firefighting wild fires (practical)
Principles and Practice. Briza, Pretoria. Guideline F.1.3. Firebreaks
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OVERVIEW

Moving animals around allows livestock owners to control where and when animals graze the veld. This allows much
greater control over the feeding of the animals and the resting of different areas of veld. Keeping cattle corralled at night
helps concentrate manure and urine in a specific area to help improve soil nutrition and critical vegetation recover during
resting. This guideline sets out how to manage grazing blocks.

Objectives:

*  Allow some areas to be grazed and some areas to rest, to

improve veld condition
* Improved animal performance
*  Better breeding

Livelihood opportunity:
Managing grazing movement requires a grazing
management committee. Setting up this committee
requires input from the village as the whole village
will need to be aware of grazing management in

Catchment perspective:
By coordinating the movement of grazing between different

livestock owners, the veld condition in the catchment can improve,
which will improve the water, animal forage and health of the

order to have long term benefits. Benefits will
include strengthened grazing management
institutions, healthier livestock and reduced soil
erosion. This contributes to food security.

catchment
Criteria for application: Benefits:
* Alivestock management forum or other village forum for *  Better forage for animals

discussing livestock management
*  Fencing for some areas and corals at night
*  Herders to move animals from day to day
*  Allocated grazing blocks (see

)

*  Better control over livestock

*  Reduced soil erosion

* Improved water quality

*  Reduced bush encroachment
*  Less unplanned fires

Funding opportunities:
. Landcare
*  Heifer International

«  Eastern Cape Department of Rural Development and Agrarian|®

Reform

Legislation:
»  Conservation of Agricultural Resources Act 43
of 83

Fencing Act

METHODOLOGY

Methodology:
1. Allocate different grazing blocks by consensus (See

2. Decide which areas are to be rested and which areas are to be grazed
3. Use fences or herders to keep the animals in the areas to be grazed and keep them out of the areas to be rested
4. Move the herds to the next grazing block when the veld is ready to be grazed, i.e. when all the grasses have been

eaten not just the most palatable ones.

5. Keep herds together rather than let them scatter, to keep impacts localised, and dung dropping for natural fertilizin

fog the grazed area.

6. If the area is fenced into many camps, then animals can be moved around the camps according to a schedule,
allowing sufficient resting times of the camps, e.g. at least 2-3 growing seasons.

Variations/Adaptations:

*  Where fencing and herding is impractical, different
blocks can be burned alternately to attract animals to
the burnt areas.

* Animals are often kraaled overnight. They can be
kraaled in temporary kraals in different areas with a
herder to watch over them, this allows concentration of
manure and urine to help improve soil nutrition, which
is necessary for vegetation recovery. The kraals
should be moved every couple of nights to ensure the
manure and urine is spread over the grazed area.
Kraals can be located on already grazed areas
allocated for resting, so the manure helps with the
resting process.

Seasonal variations:

Different areas should be grazed in the wet and dry
months. Keep animals out of croplands in the summer
and graze the croplands in winter after the crops have
been harvested

Keep animals out of vlei areas in summer when the
ground is wet

»  Graze sweeter veld in winter/ dry and Sourveld in
summer/ wet

Equipment requirements:

»  Fencing: fencing standards, fencing wire, binding wire
and other fencing tools, even woven grass screens
where formal fencing is not available.

*  Herder

lllustrations/ Diagrams:
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Figure A.2.3-1: An example of
moving animals around 4 grazing
blocks. Two blocks are rested
(right). One block is burned and
grazed (bottom left), and the other
block is grazed depending on the
amount of grass available. Each
year, at least different block is
rested and a different block is
burnt

Figure A.2.3-2: A two-block system.  Figure A.2.3-3: A rotational burning system,
Each year, one half of the veld is burnt for cases when fences are too expensive.
and grazed, and the other half is Each year, a different portion of the veld is
rested. Animals can be moved around burnt in spring. Animals will spend most of
different areas of the grazed half using their time in early spring on the burnt veld.
herding or fences. The following year, Herders can help to move the animals

the other half of the veld will be burnt  around and keep them away from areas that
and grazed should be rested

Photos:

Figure A.2.3-4: Herding or fencing can be used to
control the movement of animals which will help with
veld and livestock management. (A. Short)

Definitions:

+  Sweetveld: veld that has better nutritional value for animals
in winter. This veld is usually found in drier, warmer areas,
where there is less grass

*  Sourveld: veld that has very poor nutritional value in
dry/winter. Animals will lose weight in winter unless they are
supplemented with protein. This veld is usually found in
wetter, cooler areas where there is more grass

»  Grazing block: Veld is divided into management areas
called grazing blocks. Each grazing block can be subdivided
into camps. Grazing blocks can be grazed, burnt or rested in
any given year.

MAINTENANCE

Maintenance requirements:

Inspect and maintain fences and gates to prevent animals breaking through.

REFERENCES

Further references:

a. Van Oudtshoorn, F. 2015. Veld Management
Principles and Practice. Briza, Pretoria

b. Smith JMB. 2006. The Farming Handbook.
University of KwaZulu-Natal Press, Pietermaritzburg.

See also:

Guideline D.3.2. Wetland conservation

Guideline F.1.1. Firefighting wildfires (practical)
Guideline F.1.2. Firefighting tools (construction and
usage)

Guideline F.1.3. Firebreaks
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OVERVIEW

Cattle paths on slopes can be a major source of erosion. Cattle paths can quickly become large gullies. Reducing cattle
paths up slopes requires a combination of rehabilitating existing paths and using strategies to prevent future paths from
forming.

Objectives: Criteria for application:

Reduce soil erosion Steep slopes with deeply cut cattle paths (livestock tracks) leading
to water or to homesteads.

Benefits: Livelihood opportunity:

«  Reduced soil erosion Maintaining the land protects the ecosystem services that provide

«  Improved runoff and water quality plants and crops, which contributes towards food security.

* Improved livestock condition

» Reduced distance to water for livestock

Catchment perspective:
Gully erosion causes sedimentation of rivers and substantially alters the infiltration and increases runoff in the
catchment. Reducing and rehabilitating paths will improve the water cycling of the catchment.

Funding opportunities: Legislation:
» Eastern Cape Department of Rural » Conservation of Agricultural Resources Act 43 of 1983.
Development and Agrarian Reform. « National Environmental Management Act 107 of 1998.

» LandCare

METHODOLOGY

Methodology:

1. Identify the reasons why cattle walk along the same paths

2. Identify methods to encourage the cattle to use different routes

3. Distribute watering and feeding points away from rivers and sensitive soils to prevent cattle from following the
same route to water every day

4. Use gully rehabilitation methods to repair cattle paths (see Guideline A.5.1 and Guideline A.5.2)

5. Allocate grazing blocks so that herders take animals to different areas of the grazing lands regularly and do
not follow the same route every day.

6. Encourage zig-zag routes on steep slopes rather than straight up and down.

7. Implement runoff prevent measures along the pathways to prevent erosion.

lllustrations/ Diagrams:
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Figure A.2.4-1: Identify and include watering points in each grazing block, away from rivers, to prevent cattle following the same path
to water

Photos:

89




A.2.4. Cattle paths up slopes v ﬂ;ﬁ ' / a

ety o R Figure A.2.4-3: Water points can become degraded. Make sure

igue A.2.4-2: Cattle paths can becom gIIis they are placed away from wetlands, rivers or sensitive soils, so
very quickly if not rehabilitated. (source: S. Braid) that the degradation is localised and not severe. This waterpoint

for sheep is on a steep slope, causing increased erosion. (Source:
A. Short)

Equipment requirements:

*  Water points: Boreholes, water reservoirs, pipes and valves

*  Gully rehabilitation equipment (See

)

Seasonal variations:

During the rainy season, soils are more easily compacted and more easily
damaged, especially soils in wetter areas. Put cut dry grass on very muddy
patches to prevent hooves slipping and causing more erosion.
Variations/Adaptations:

Not applicable

Maintenance requirements:

* Waterpoints: regular inspection for leaks and equipment failure

* Gullies: inspection of gully rehabilitation structures

Definitions:

Cattle paths/livestock tracks: Livestock continually using the same path
damages and exposes soil to erosion. The tracks also become drainage
paths during high flow runoff events.

Compacted soils: soils that have been trampled repeatedly by cattle,
vehicles or farming equipment can become compressed or compacted.
This reduced the ability of water to infiltrate into the soil and encourages
runoff and erosion

Figure A.2.4-4: Small wooden poles to
direct runoff off the path, and path
covered with cut grass when muddy to
prevent erosion.

REFERENCES
Further references: See also:

a. Scotcher, JSB. 2009. The GreenChoice reference for well-
managed farms. Goldblatt, A. (ed.). Unpublished report to
GreenChoice (A World Wide Fund for Nature and
Conservation International Partnership)

b. Van Oudtshoorn, F. 2015. Veld Management Principles

and Practice. Chapter 4: Veld Management Practices.
Briza, Pretoria. Pp 131-215. Guideline D.3.2 Wetland conservation

A.3 Erosion and runoff control measures

Erosion and runoff control tools are structures or measures, located in drainage lines or near culvert outlets,
which are put in place to prevent or reduce sedimentation and erosion of the landscape caused by intensive
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rainfall and direct runoff. These tools may be structural, vegetative, or a combination of both. They may involve
structures or measures to control runoff velocity, reduce flow, or dissipate runoff energy.

A.3.1. Contour ridging J& 'h\ " tj

OVERVIEW

One of the biggest contributors to erosion is poor runoff management. This guideline provides an outline of how to
implement contour ridging as a mechanism to more effectively manage runoff on land.

Objectives: Criteria for application:
» Prevent water from running down-slope. » Tied ridging suitable for slopes up to 7%.
» Increase retention and infiltration of rainwater. » Construct during dry season to allow time for re-
+ Reduce erosion with runoff control. aligning ridges.
+ Reduce stream siltation and flooding. * Height of ridges is usually 30-40 cm.
. \Water conservation. * Interval between contour ridges varies according to
Catchment perspective: slope gradient:
Involve the entire community and implement on
catchment basis to avoid compromising runoff and | | Slope of the field Ridge interval
erosion control results from individual farm fields. Gentle (<5%) 20 m
Relative steep slopes (5- 15m
12%)
Steep slopes (212%) 10m
Livelihood opportunity: Funding opportunities:

Reduced erosion in the field increases productivity of the | « |andcare
field and reduces loss of land to erosion.

Benefits: Legislation:

» Conserve soil moisture for crop production. » National Environmental Management Act 107 of 1998.
* Improved crop and pasture yields. * Mountain Catchment Areas Act 63 of 1970.

* Increased ground water recharge. » Runoff management is considered a Schedule 1:

e Labour requirements are re|ative|y |OW, but permissible use of water in terms of the NWA.

increases for constructing tied ridges.
» Other practices can be incorporated.
METHODOLOGY
Methodology:
Contour ridging
1. Mark and build contour lines between June and September after harvesting and clearing.

2. Start about 20 m below upper corner of the field. Mark 1st contour line across the slope with a line level, A-frame
or Phiri-lino frame by inserting pegs.

3. Move down to next contour line and mark 2nd contour across the slope. The contour interval depends on the
slope of the field indicated in the table.

4. Repeat marking contour lines until the whole field is pegged.

5. Smooth pegged contour lines to reduce sharp angles between pegs on uniform terrain. Shorten the string of the
line level to half its length for smoothing on irregular terrain.

6. Build the pegged contour line into a ridge.

7. Re-align crop ridges between 2 marker ridges by aligning the top half of the area to the top marker ridge, and the
bottom half to the lower marker ridge.

8. Crops are planted on both sides of the furrow.

9. Ridge can be planted, e.g. Vetiver to trap silt, Napier grass to provide fodder to livestock, or creeper crops that
will stabilise the soil of the ridge.

Tied/box ridging

10. Construct tied ridges across entire furrow perpendicular to contour ridges, but two thirds the height of the
contour ridges to allow spill-over. Space tied ridges 1-3 m apart depending on terrain and rate of water flow
within the field.

11. Move to the next furrow and repeat step 10 but locate the tied ridges half-way between those in the previous
furrow.

12. Repeat steps 10 and 11 until the whole field is covered.

lllustrations/ Diagrams:
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Figure A.3.1-1: Mark Figure A.3.1-2: Build | Figure A A.3.1-3: Create | Figure A.3.1-4: Level out basin?.
out contour lines?. contour ridge2. cross ties?.

Photos:

Figure .3.1-6: Contour ridging stabilized with Phalaris sp.
and combined with zero tillage. (Source: FAO)

Figure A.3.1-5: Ridging

Equipment requirements: Variations/Adaptations: Seasonal variations:

+ Pegs Tied/box ridging (Limit runoff Height of ridges/depth of ditches
« Line level / A-frame outflow from ridge furrows at field | may need to be altered to suit high
. Hammer / stone boundaries). rainfall areas.

» Spade

MAINTENANCE

Potential drawbacks/disadvantages: Definitions:

» Smoothing of contour lines on irregular | « Retention: The absorbing and holding of something.
terrain can cause runoff problems and | . |nfiltration: Process of water entering soil from ground surface.
erosion « Siltation: Increase in suspended sediment, mostly silt or clay particles,

* Increased erosion with overtopping of in water.
ridges when rainfall exceeds furrow
storage capacity

» Waterlogging can occur during heavy
rainfall

* Rill and gully formation from footpaths
and field boundaries if not constructed

» Slope percentage: Slope(%) = rise/run x 100 :

Rise

for runoff control. Run
» Perpendicular: Two items which are 90 degrees from each other.
Maintenance requirements: See also:

» Repeat construction once every 4-5 years between
June and September

* Repair breaches in ridges immediately gz:g::::g gg; g;'n;?aunrtm;ns;s

Guideline C.3.3. Half-moon pits

REFERENCES

Further references:

a. Bunderson WT, Jere ZD, Hayes IM and Phombeya HSK. 2002. Landcare practices in Malawi. Malawi
Agroforestry Extension Project. Publication no. 42

b.  Bunderson, WT, Jere ZD and Hayes IM. 2002. Best-bet Agroforestry and Soil Conservation Practices. Malawi
Agroforestry Extension Project. Publication no. 43

c.  Ministry of Agriculture and Irrigation. Guide to agricultural production and natural resources Management in
Malawi. Agricultural Communication Branch, Ministry of Agriculture, Irrigation and Food Security

d. Destal, Carucci V, Wendem-Agenehu A and Abebe Y (eds.). 2005. Community Based Participatory Watershed
Development: A Guidelines. Ministry of Agriculture and Rural Development: Addis Ababa, Ethiopia

e. Denison J, Smulders H, Kruger E, Ndingi H ad Botha M. 2011. Water Harvesting and Conservation — Volume 2
Part 1: Technical Manual and Farmer Handouts. Water Research Commission

f. FAO Soils Bulletin 79. Optimising soil moisture for plant production: The significance of soil porosity ISSN 0253-
2050. http://www.fao.org/docrep/006/y4690e/y4690e09.htm accessed on 27 Aug 2015
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A.3.2. Contour vegetation rows
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OVERVIEW

Poor runoff management contributes significantly to soil erosion. Reducing the velocity and volume of runoff will help
reduce soil erosion, increase infiltration and reduce sedimentation downstream. This guideline provides an outline of how
to create effective vegetation barriers to sustainably management runoff across land and slopes. Also referred to as:
Vegetation hedges/ hedgerows/ lines OR Contour strip cropping

Objectives:

* Vegetation barrier to slow down and retain runoff

and reduce erosion
» Deposition of eroded soil at vegetation barrier
* Roots increase resistance to rills and gullies
* Reduce stream siltation and floods

Benefits:

» Traps sediment and organic matter, which
enhances vegetation re-growth

* Not competitive with crops, not a host to pests
* Multi-purpose trees/shrubs can be incorporated
» Species selection can have multiple benefits,

e.g. Napier grass can be harvested as fodder for

livestock. Vetiver can supply thatching, mulch.

» Can replace more costly physical structures
effectively — up to about 8% slope

* Low cost and labour requirement

Criteria for application:

Rainfall Soil Slope | Topography
Vetiver | Semi-arid Wide
grass to high range

rainfall Even

<12% topography

Napier preferably not required

grass >1000

mm/yr
Slope of field <5% 5-12% >12%
(gentle) (moderate) (steep)
Hedgerow spacing 15 m 10m <5m
guideline
Amount of slips/ha 7 000 10 000 20 000

Livelihood opportunities:
By protecting soil nutrition, fertility and preventing soil erosion
increases field productivity.

Catchment perspective:
Try to align contour vegetation hedges across a series of fields,
even if fields are individually owned by different families.

Funding opportunities:
Not applicable

Legislation:
LandCare

METHODOLOGY

Methodology:

Establish nurseries and prepare planting material

1. Prepare nursery sites. Sites should be close
to water.

2. Collect vegetation clumps for nursery (i.e. 7
ton truckload will plant 0.5 ha) and plant
within 48 hours.

3. Plantslips 45 x 45 cm apart and press soil
firmly around each.

4.  Trim leaves to 30 cm to promote tillering
and fast growth.

5.  After 1 season, trim to 15 cm and dig out
clumps with roots. Leave 30% of clump for
regeneration.

6.  For Vetiver, divide clumps into slips with 3-4
tillers each and 5-10 cm roots.

7.  For Napier, divide clumps into cuttings that
are 20-30 cm long with 4-5 nodes.

Planting contour hedges

1.

Mark contour hedgerows by following steps 1-6 for contour
ridging. The intervals between the hedgerows lines should
be marked according to the spacing indicated in the table.
Re-align planting ridges by following step 7 for contour
ridging.

For Vetiver, plant slips within 48 hours in furrow 10 cm apart.
For Napier, push stem cutting 8-10 cm into soil at 45° and 20
cm apart with at least 2 nodes buried.

Press firmly around each slip/cutting. The flat side of vetiver
must be perpendicular to the slope (facing downwards) to
encourage dense lateral growth which minimises gaps in the
hedge.

After good establishment, trim hedges to 30 cm to encourage
tillering and dense growth.

. Use trimmings for thatching, mulch or bedding for livestock.

Napier can also be used as fodder.

Fill/plug gaps in hedge with the onset of rainy season. Dig a
20 cm trench across gap and plant Vetiver slips 10 cm apart.
Plant Napier stem cuttings 20 cm apart.

Seasonal variations:

» June-October: Mark & build contour hedgerow
* August-October: Re-align planting ridges

* November-January: Plant grass slips/cutting

» February-March & April-June: Trim hedges

Equipment requirements:

» Line level / A-frame or Phiri-Lino-frame

* Pegs, hammer/stone and hand hoe

» Vetiver plant slips / Napier stem cuttings
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lllustrations/ Diagrams: On bare soils

runoff moves

With vegetation
barriers runoff

f J fast over ground is slowed
(] X and may cause v =, down, allowing
| A . erosion when &, for infiltration
travelling on and sediment
steep hillslopes. trapping behind
] 2. the barrier.
Figure A.3.2-1: Making Vetiver / Napier grass slips. Figure A.3.2-2: How a vegetation row breaks and disperses

A clump of grass (1) can be divided into a slip (2) and | the flow of runoff water.
trimmed (3 and 4) for optimal growth.

- "N S
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Figure A.3.2-3: Trim vetiver | Figure A.3.2-4: Plant Figure A.3.2-5: Trim Figure A.3.2-6: Vetiver
to 15 cm, dig out clumps & slips in furrow in wet soil hedges to 30 cm to trimmings for thatching /
divide clumps into slips 10 cm apart encourage tilling mulching. Napier for

livestock fodder.

Photos:

Variations/Adaptations:

* Vetiver grass hedges
(Vetiveria spp.)

* Napier grass hedges
(Pennisetum purpureum)

The same concept can be
applied to bare soil areas to
prevent erosion, as well as in
small gullies to reduce rate of
erosion and promote
sediment trapping

[= = W | e & s
Figure A.3.2-8: Filling a gap in contour
grass vetiver hedge

MAINTENANCE

Maintenance requirements:
 Fill/plug gaps in hedges to prevent erosion from runoff through the gaps.

Potential drawbacks/ disadvantages:

* Required dense spacing of grass along hedge to be effective for runoff and erosion control.
» Gaps should be filled within first two growing seasons of establishment to be effective.

* Napier grass requires regular trimming to prevent spreading and competing with crops.

» Vetiver is relatively unpalatable to animals.

REFERENCES

Further references: See also:

a. Bunderson WT, Jere ZD, Hayes IM and Phombeya HSK. 2002.
Landcare practices in Malawi. Malawi Agroforestry Extension
Project. Publication no. 42

b. Environmental Affairs Department. 2005. Community
environmental management manual — Soil conservation and fertility
improvement

c. Kuypers H, Mollema A and Topper E. 2005. Erosion control in the
tropics. Agromisa Foundation: Wageningen, The Netherlands

Guideline D.1.4. Selecting beneficial trees

A.4. Gully management and sediment trapping

A.4.1. Gully prevention V ﬁ%ﬁ 'H'l‘/ 5

OVERVIEW
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A.4.1. Gully prevention

V ﬁ;ﬁm./ 4

Severe erosion is characterised by gullies. Gullies may not be actively eroding in some cases, but provide a channel for
increased runoff and sediment delivery. Prevention is better than rehabilitation. This guideline provides an outline how to
prevent erosion gullies from forming.

Objectives:

* Prevent gully development through sound land
use, runoff control and reduction in flow
concentration.

* Reduce flooding and siltation.
* Reduce risk of loss of agricultural land.

The

Criteria for application:

principles of gully prevention and rehabilitation can be applied

to managing roadside drainage too.

By

Livelihood opportunities:

preventing gullies maintains and area and farm area, and

prevents soil erosion.

Catchment perspective:

* Conduct land use planning and promote .

sound land use on catchment basis.

* Involve the whole community on a catchment .

basis to implement land management

practices that increase water infiltration and .

reduce runoff.
* Gullies may form on private or communal land,

however both individuals and the village need .

to prevent and rehabilitate gullies.

Benefits:

Gully prevention is much more cost-effective than gully
reclamation.

Soil moisture is conserved for crop production with preventive
practices that retain and increase rainwater infiltration.

Raised footpaths and field boundaries prevent water from
flowing out of agricultural fields and development of gullies at
field boundaries.

Prevention of gullies is not only cost effective, but it also limits

the likelihood of needing to obtain authorisations in terms of
the NWA and NEMA.

Funding opportunities:

* LandCare .

Legislation:

National Environmental Management Act 107 of 1998.

*  Working for Wetlands * National Water Act 36 of 1998.

» Conservation of Agricultural Resources Act 43 of 1983.
METHODOLOGY
Methodology: Raised footpaths and field boundaries
Sound land use and land management practices that limit 1. Mark designated footpaths and field boundaries
runoff

1.

Adapt land use to land use potential, i.e.
cultivated land should match land that is
classified as arable land, and
prevent/abandonment of cultivation on steep
slopes/highly erodible soils.

Promote and implement land management
practices that limit runoff and concentrate flows
from fields. This includes practices such as
conservation agriculture, contour and tied/box
ridging and contour vegetation (See Guidelines
B.1.1 Conservation agriculture and

)

Plan the placing of livestock water points so that
they are not on erodible soil or on steep stream
banks.

Grazing and fire management to maintain good
vegetation cover and prevent livestock tracks
developing.

with pegs from top to bottom, perpendicular to or
at an angle to the crop ridges.

2. Construct a path 50 cm wide along the pegged
line slightly above the crop ridges. Do this by
collecting soil from the furrows between ridges.

3. Ensure that all ridges are tied adjacent to the
edges of footpaths and field boundaries.

Seasonal variations:

» June-October: Mark contour lines, build and

re-align

contour and tied ridges as discussed in the Guideline
A.4.1 Contour ridging

» August-October: Build raised footpaths and field
boundaries

Equipment requirements:
» Standard farming equipment
* Markers

lllustrations/ Diagrams:
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A.4.1. Gully prevention

Figure A.4.1-1: Tied/box ridges, raised footpaths and
contour hedges to reduce runoff and erosion. @

SVt o
Variations/Adaptations:

» Land use planning, i.e. identify and prevent cultivation
of non-arable/erodible/steep land

» Land management practices that limit runoff
» Raised footpaths and field boundaries
 Planning of livestock watering points

Photos:
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Figure A.4.1-2: Unmanaged erosion, e.g. along
footpaths and livestock tracks can rapidly progress
into gully erosion (S. Braid).

Figure A.4.1-3: Gullies, once formed, provide a channel for runoff
and sediment movement. The gully wall is unstable and may
collapse during heavy rainfall (S. Braid).

MAINTENANCE

Maintenance requirements:

« Maintain ridges that are tied adjacent to the edges of the footpaths and field boundaries
« Maintain raised footpaths and boundaries to prevent any channelling

REFERENCES

Definitions:

Erodible soil: Soils high in clay restrict infiltration (a), whilst sandy soils
allow for more infiltration (b). Soils with high silt content are the most
erodible (c). Erodibility is a measure of the susceptibility of a soil particle

Livestock tracks: Livestock continually using the same path damages
and exposes soil to erosion. The tracks also become drainage paths

during high flow runoff events.

See also:

Further references:

a. Bunderson WT, Jere ZD, Hayes IM and Phombeya HSK. 2002. Landcare practices in Malawi. Malawi Agroforestry

Extension Project. Publication no. 42.

b. Environmental Affairs Department. 2005. Community environmental management manual — Soil conservation and

fertility improvement.

c. Kuypers H, Mollema A and Topper E. 2005. Erosion control in the tropics. Agromisa Foundation: Wageningen, The

Netherlands.
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OVERVIEW

Gully erosion contributes to the loss of soil as well as the loss of farmable land. Gullies can be reclaimed either to
cultivate, or simply to prevent further loss of soil and land. This guideline provides an outline of how to reclaim smaller

gullies.

Objectives:
* Reduce runoff into a gully.
» Convey water through a gully.

» Use of structural and vegetative measures to trap sediment
and organic material in the gully.

» Reclaim gullied land for agricultural use.
» Reduce stream flooding and siltation.

Criteria for application:

» Re-vegetation should be done by using
stoloniferous or rhizomatous grasses (i.e.
spreading) preferably those found locally

» Vetiver can be used as vegetation barrier, but it is
not a spreading grass.

Large gullies will require more technical intervention.

Benefits:

» Small gullies are easier and more-cost effective to
rehabilitate than medium and large gullies.

» Physical structures give temporary relief while vegetation
becomes established as a long-term measure.

« Effectiveness of vegetation improves with time as it
establishes and spreads.

 Area closure can increase the productivity of degraded
land.

« Silt build-up in gullies provides rich material for use (in the
reclaimed gully) as a garden and/or fodder production.

Catchment perspective:

« Align runoff and erosion control measures between
individual fields to reduce runoff from hill slopes into
gullies on a catchment basis.

* The whole community is involved in matters such
as area closure, reclamation and use of gullies,
placement of livestock watering points, etc. (Driven
by GVC or PIC).

Funding opportunities:
Landcare

Livelihood opportunities:
Gullies result in loss of land area which reduces area for
productivity.

Legislation:

* National Environmental Management Act 107 of 1998.

» National Water Act 36 of 1998.

» Conservation of Agricultural Resources Act 43 of 1983.
Prevention of gullies is not only cost effective, but it also limits
the likelihood of needing to obtain authorisations in terms of
the NWA and NEMA.

See also:

Guideline C.5.1. Diversion weirs
Guideline C.2.5. Hillside runoff (swales)

METHODOLOGY

Methodology: (to reclaim small gullies of <1-1.5 m (1 to 11/2 spade lengths) deep on farmland):

Land use and management

1. ldentify causes of gully development, such as improper land use, overgrazing, placement of livestock water points
on erodible soil / steep stream banks, runoff and water concentration from agricultural fields into footpaths at field

boundaries. Plan and take the proper remedial action.

2. Implement land management practices in the gully catchment that limit runoff into the gully. This includes practices
such as contour and tied/box ridging, contour vegetation, and raised footpaths and field boundaries.

Area closure and runoff diversion

3. Construct a storm water diversion 3-5 m (3 to 5 spade lengths) above gully head to divert runoff from above the
gully and spreading it over surrounding area, i.e. swale; diversion ditch.

4. Establish vegetation fences with shrubs and trees to close area around gully head and sides for livestock as
discussed in guideline on vegetation barriers, and prevent and rehabilitating overgrazed lands.

Reshaping of gully head

5. Reshape gully head to about 2 m horizontal distance per 1 m vertical height (2 spades wide per 1 spade deep) to
reduce slope to a stable angle and to create conditions for rainfall infiltration and vegetation establishment.

6. Compact loose soil that was moved from the reshaping in layers to form a stable surface.
7. Reshape gully bank/sides if undercutting occurs and side slopes are unstable.

Stone or brushwood carpet on reshaped gully head slopes

8. Small stones, pebbles and/or gravel (if available) can be laid along the entire length of the reshaped gully head for

protection against raindrop impact and overland flow.

9. Small tree branches with leaves still attached can be used to create a 10 cm (hand length) thick carpet of
brushwood. The brushwood carpet can be laid on the entire length of the reshaped gully head to prevent erosion.
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It is important that the carpet reaches into the sides of the gully and is anchored into the ground with wooden pegs
or stakes to prevent them from being washed away.
Vegetation of reshaped slopes
10. Gully sides should be vegetated with a mixture of creeping and drought resistant grasses, trees and shrubs
11. Planting of splits or seedlings should preferably be done by using grasses and trees that occur naturally in the
agro-ecological region. There are various non-invasive exotics that can be used also.
Vegetation of areas around gully edges
12. Leave a strip of uncultivated land around gully.
13. Plant a vetiver hedge on the area around the gully with slips 10 cm (hand length) apart to stabilize gully
sides/walls. The establishment of vetiver hedges is discussed in the
14. Vigorously rooting trees can also be planted in combination with vetiver hedges to stabilize gully sides/walls.
Succulents such as sisal and finger euphorbia can be used if areas tend to be dry.
Check dams and vegetation barriers
15. Construct stone or brushwood check dams inside gully as discussed in the

and
16. Establish vegetation barriers inside the gully as discussed in the
lllustrations/ Diagrams: Photos: Variations/Adaptations:

» Physical structures such as cut-off
drains, graded terraces, check dams.

» Vegetative measures such as
vegetation fences, brushwood layering,
vegetation barriers.

Equipment + Shovel / hoe

requirements: « Vegetation

» Pegs / stones « Branches

+ Straw or muich

Figure A.4.2-1: Reduce water flow Figure A.4.2-2: Unmanaged
into gullies with tied ridges, check small gully erosion become
dams and vetiver on the sides.? large gullies. (S. Braid).
Seasonal variations:

* Dry months: Identify gullies that need reclamation, build check dams and organise production of nursery seedlings
and Vetiver.

« First rains: Collect vegetation material for planting and plant selected tree seedlings and grass at identified areas.
» Dams need to be constructed before onset of rain for silt build-up in dam with first runoff.

MAINTENANCE

Maintenance requirements: Potential drawbacks/disadvantages:

* Regular review of an area closure » Control measures for medium and large gullies >1-1.5 m (1-11/2 spade
and runoff diversion ditch is lengths) deep are expensive and require an engineering design. Refer to
needed. Check dam guidelines.

* Maintenance of structures is * The long-term effectiveness of structures are limited by inherent
needed. weaknesses.

* Maintain the vetiver hedge on both * Medium and large gullies with significant undercutting must be stabilised
sides of the gully to prevent further with engineered structures such as masonry or gabion dams.
collapse of the sides.

REFERENCES

Further references:

a. Environmental Affairs Department. 2005. Community environmental management manual — Soil conservation and
fertility improvement.

b. Bunderson WT, Jere ZD, Hayes IM and Phombeya HSK. 2002. Landcare practices in Malawi. Malawi
Agroforestry Extension Project. Publication no. 42.

A.4.3. Stone check dams / & ﬁ;@ mt‘j a

OVERVIEW

Large gully rehabilitation requires more complex interventions to prevent continued erosion. Check dams can be
implemented in a stepped-approach for larger gullies to gradually trap sediment and be reclaimed. This guideline provides
an outline on how to implement stone check dams for this purpose.

Objectives: Criteria for application:
» Stone structure placed across a gully to:
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* Reduce the velocity of runoff.

* Prevent deepening and widening of the gully.
+ Collect sediment.

* Recharge water table.

*  Only to be used in gullies up to 1.5 m, 11/2 spade lengths
deep as not easy to build in larger gullies.

» Placed at exits of bunds or terraces.

» Used as silt trap above large dams/ water storage
*  Where large stones are locally available.

» Water should percolate / seep through the dam.

Livelihood opportunities:

Reduced runoff promotes groundwater recharge and
prevents soil erosion, thereby increasing crop watering
and area of productivity.

Legislation:

» National Environmental Management Act 107 of
1998.

» National Water Act 36 of 1998.

» Conservation of Agricultural Resources Act 43 of
1983.

Catchment perspective:
* Placed in series to rehabilitate long gullies.

*  Smaller brushwood check dams should be located
upstream of larger stone check dams.

* The smaller brushwood dams collect infertile sand and the
larger stone dams collect fertile silt.

» Collected sediment can then be used to plant crops.

Funding opportunities:
* Landcare
*  Working for Wetlands

Benefits:

* Increase absorption/infiltration of water into the soil.

* Reduce speed of runoff, and therefore erosive power.
» Allow for planting of crops once dam is mature.

METHODOLOGY

Methodology:

1. Dig trench across gully — 0.2 to 0.5 m (spade head to half spade length) deep also cut into the sides of the gully.
The trench must be longer than the gully is wide. The higher the “wall” the deeper the trench. 1 m high = 72 m deep

2. The width of the trench depends on the height of the dam

(i) Width = 4 to 6 x Height

Place sand on upstream side once complete
Very important to remember to:

ISR

Fill base of trench with hand placed stones 200 to 300 mm (up to spade head size) in diameter and gravel
Pack downstream side with large stones and the upstream side with smaller stones and gravel

(i) cut and embed the check dam into the sidewall of the gully so that the stone check dam is not cut around by

runoff (see above);

(ii) place stones in a 2 m (2 spade lengths) wide layer (or apron) on the downstream side if the flow is strong and
erosion is occurring — this way the runoff lands on the stone apron, not the erodible gully bed.

lllustrations/ Diagrams:

Figure A.4.3-1: Cross section. @

' £ w:m et ‘ *"k‘%;
Figure A.4.3-2: Stone check dam with Vetiver planted
above it. 2
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Figure A.4.3-3: Section along gully.

Photos: Equipment requirements:

* Need large stones, gravel and sand — locally available.
» Shovel/spade

* Line level

Variations/Adaptations:
» Brushwood check dams (plant debris and sticks)

* Live check dams (live plants, e.g. vetiver grass, controlled bamboo
(Guideline D.5.4 Utilising and controlling Bamboo))

» Also placed at bund or terrace exits

Seasonal variations:
» To be constructed during the dry season.

Figure A.4.3-4: Stone check dams in Tukela » Regularly maintained during wet season.
catchment. (Source: S. Braid).

MAINTENANCE

Maintenance requirements: See also:

» Water should be able to easily pass over the top of the
structure once it has sealed with sand and silt. Check for
erosion, replace stones if they wash away.

* It is very important that the area downstream of wall (the
apron) remains erosion-free, so it must be protected with a
layer of stone.

Guideline C.4.2. Sand dams
Guideline C.4.3. Farm dam
Guideline D.5.4. Utilising and controlling Bamboo

REFERENCES
Definitions: « Infertile sand/fertile silt: Natural erosion in the surrounds of the

* Reclaimed land: A gully usually forms in areas of stone check dam will mainly produce infertile sand, whilst
increased activity/flow. Limiting activity and during high flow events the gully acts as a channel for the
reducing flow will result in the gully being able to movement of fertile silt from the hillslopes.
rehabilitate naturally. Over time this land may « Silt trap: Runoff will flow along drainage lines towards water
become productive again. storage zones such as dams or reservoirs. During high flow

* Recharge water table: Reducing runoff velocity events sediment transport will increase in these drainage lies.
will allow for increased infiltration, which would Creating a silt trap will reduce the amount of sediment
allow for groundwater recharge. reaching the dam/reservoir.

Further references:

a. Nissen-Petersen E. 2006. Water from Roads. A handbook for technicians and farmers on harvesting rainwater from
roads. Danish International Development Assistance.

b. Denison J, Smulders H, Kruger E, Ndingi H ad Botha M. 2011. Water Harvesting and Conservation — Volume 2 Part
1: Technical Manual and Farmer Handouts. Water Research Commission.

c. Destal, Carucci V, Wendem-Agenehu A, Abebe Y. 2005. Community based participatory watershed development:
A Guideline. Ministry of Agriculture and Rural Development, Ethiopia.
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OVERVIEW

Larger gully rehabilitation requires more complex interventions to prevent continued erosion. Check dams can be
implemented in a stepped-approach for larger gullies to slowly trap sediment and reclaim gullies. Where stones are not
readily available, this guideline provides an outline of how to implement brushwood check dams.

Objectives:

Branches and sticks structure placed at the bottom of
a gully to:

Reduce the velocity of runoff

Prevent deepening and widening of the gully
Collect sediment

Recharge water table

Benefits:

Increase absorption/infiltration of water into the
soil

Reduce speed of runoff, and therefore erosive
power

Allow for planting of crops once dam is mature
Easy to build

Criteria for application:

Only to be used in smaller part of gullies (less than 2 m deep
and 3 m wide (2 spades deep, 3 spades wide)) as not
effective to build in larger section of gullies.

Placed at exits of bunds or terraces.
Used as silt trap above large dams.

Need branches and plant material / brushwood, ideally use
cuttings of trees that will strike (i.e. grow from cuttings) for
the struts.

Caution: do not use invasive vegetation, e.g. spreading
bamboo (some bamboo are suitable — others not).

Should be placed in series at regular intervals, 5 metres (5
spade lengths).

Needs regular repair.
Water should percolate / seep through the dam.

Catchment perspective:
* Placed in series to rehabilitate long gullies.

» Placed upstream of larger and more permanent
stone check dams to collect sand.

Legislation:

National Environmental Management Act 107 of 1998.
National Water Act 36 of 1998.
Conservation of Agricultural Resources Act 43 of 1983.

Livelihood opportunities:

Reduced runoff promotes groundwater recharge and prevents soil erosion, thereby

increasing crop watering and area of productivity.

Funding opportunities:
Not applicable

METHODOLOGY

Methodology:

1. Place vertical posts (6 to 10 cm thick (palm to hand
length)) in a line up to 0.5 m (1/2 spade length) deep
into the ground. They should be roughly 0.4 m apart.
They should also lean slightly in an upstream
direction.

Thinner branches are then interwoven through the
posts to form a fence. Each of these branches
should be pushed into the side wall of the gully by at
least 30 cm (spade head). Can also incorporate wire
netting

Wall can be placed in a single or double layer.

Place a thick layer of a mixture of soil and rubble
upstream of the stick wall.

Variations/Adaptations:

Stone check dams.

Live check dams (live plants, e.g. bamboo).
Also placed at bund or terrace exits.

Equipment requirements:

* Need strong branches, sticks and brushwood.
» Sledgehammer.

* Line level.

Seasonal variations:
* To be constructed during the dry season.
* Regularly maintained during wet season.

Maintenance requirements:
Check for erosion, replace branches and brushwood when
they wash away.

lllustrations/ Diagrams:

Figure A.4.4-1: Construction of a brushwood check dam.?

Figure A.4.4-2: Brushwood check
hedges.?

dam with vetiver
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Figure A.4.4-3: Plan view and cross section of brushwood check dam.

sz

Figure A.4.4-4: Cross section of a brushwood check dam.

Photos:

See also:

Figue A.4.4-7: Sediment

Figure A.4.4-5: Small accumulating behind Guideline C.4.3. Farm
gully erosion with 8 = £ . dams
veral vegetation 7 s oK, (upstream) of a vegetation Lo

Zgrriers (Source: S SR o Loy ”~ barrier. (Source: unknown) Guideline C.4.2. Sand
Braid) o Figure A.4.4-5: A vegetation dams

barrier, with woven material, and Guideline D.5.4.

a strip of vetiver grass upstream. Utilising and

(Source: S. Braid) controlling bamboo
REFERENCES

Further references:

a. Environmental Affairs Department. 2005. Community environmental management manual — Soil conservation and
fertility improvement

b. Desta L, Carucci V, Wendem-Agenehu A, Abebe Y. 2005. Community based participatory watershed
development: A Guideline. Ministry of Agriculture and Rural Development, Ethiopia

c. Denison J, Smulders H, Kruger E, Ndingi H ad Botha M. 2011. Water Harvesting and Conservation — Volume 2
Part 1: Technical Manual and Farmer Handouts. Water Research Commission

d. Bunderson WT, Jere ZD, Hayes IM and Phombeya HSK. 2002. Landcare practices in Malawi. Malawi
Agroforestry Extension Project. Publication no. 42
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OVERVIEW

One of the main components of catchment degradation in rural areas is the loss of soil and the resultant sedimentation
of rivers which affects their flooding pattern. In order to reduce the loss of soil, silt trapping needs to take place at the
site of erosion. Vegetation barriers can be used to fence-off areas of erosion and slow the runoff into those erosion
zones. Vegetation barriers can also be used to trap silt in the same areas. This guideline outlines how to implement
vegetation barriers. (Note section A.3.2 describes “Contour Vegetation Rows” for use in fields: they are similar in
principle but differ in size and where they are located).

Objectives: Criteria for application:

* Vegetation barriers functions as semi-permeable » Vetiver and napier are preferred grasses for
living structures to slow runoff while trapping establishing a vegetation barrier. Stoloniferous or
sediment and organic matter behind the barrier. rhizomatous (spreading) grasses can be planted

. Vegetation barriers encourage terrace formation between the erect vegetative barriers. The barriers
within gullies for re-growth of vegetation. need to trap the silt

« Vegetation fences can be used to close areas around | * Space the vegetation barriers along the gully bed,
gullies and degraded stream banks against livestock. about 10 m apart, on gentle to moderate slopes

* Reduce distance between vegetation barriers for gullies

with steeper gradients, i.e. about 5 m apart.

Catchment perspective:

The whole community benefits from preventing erosion
and providing livestock fodder from the vegetation
barriers.

Livelihood opportunities:

Protection from soil erosion increases productivity of land

and prevents loss of land area.

Legislation:
» National Water Act 36 of 1998.

Funding opportunities:
Not applicable

» Conservation of Agricultural Resources Act 43 of
1983.

Benefits:
* Vegetation barriers are inexpensive measures.
» Effectiveness of vegetation improves with time as it establishes and spreads.

» Deposited sediment and organic matter enhance vegetation re-growth and terrace formation within gully or at
stream bank.

* Vegetation fences are permanent or semi-permanent structures for area closure.

» Vegetation fences eliminate cost of constructing, maintaining and replacing other type of fences (stone for
example).

» Vegetation fences can also provide other products and uses such as fodder, fruit, and wood.
» Area closure with vegetation fences helps to rehabilitate degraded land/ large gully networks.

METHODOLOGY

Methodology:
Vegetation barrier

1. Construct a check dam of brushwood or stones in gully as discussed in guideline on check dams.

2. Plant large slips of vetiver with 5-10 tillers 10 cm (1 hand length) apart in gully bed above the check dam to
make use of sediment deposits. See Guideline for nurseries and planting of
vetiver.

3. Large clumps can be anchored with stakes driven in the middle to reduce chances of being washed away by
runoff.

4. Plant with the first rains to allow fast growth and early establishment.

5. Stoloniferous or rhizomatous (spreading) grasses can be planted between the vegetative barriers. The

barriers need to trap the silt.
Vegetation fences
1. Drought resistant species are planted as the framework of the fence during the first two months of the rainy
season. The main fence is made preferably of 2 rows of species planted staggered, about 50 cm (1/2 spade)
between rows and 20 cm (2 hand lengths) within rows.

2. Plant preferable at least three different tree species to allow for undergrowth and the root systems to explore
different soil depths. See Environmental Affairs Department (2005) for information on nursery production and
outplanting.

3. Grasses/legumes are planted behind the main fence for further support.
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lllustrations/ Diagrams:

Figure A.4.5-1: Reduce water flow into gullies with
vegetation barriers along the gully edge and behind
the check dam in the gully®
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Figure A.4.5-2: Planted grid of vegetation barriers to protect
soil loss.

Source: http://www.gettyimages.com/detail/photo/vegetation-
barriers-to-stabilize-migration-high-res-stock-
photography/128560098

Equipment requirements:

» Grasses for barriers — can be grown in a nursery
» Trees for fences — can be grown in a nursery

*  Hoe, watering can

Variations/Adaptations:
* Vegetation barriers inside gullies.
* Vegetation barrier around gully head and sides.

* Vegetation fences to close area around gully head and
sides against livestock.

Seasonal variations:

* November-danuary: Plant grass slips/cuttings with the first
rains.

» February-March & April-dJune: Trim.

MAINTENANCE

Maintenance requirements:

« Trim vegetation fences at onset of second and third year to 50-75 cm height and 1-1.5 m width to encourage low

and dense lateral branching.

» Trimmed material can be used for mulching or compost.

* No grazing is allowed for the first 3-5 years.

REFERENCES

Further references:

a. Environmental Affairs Department. 2005.
Community environmental management
manual — Soil conservation and fertility
improvement.

b. Bunderson WT, Jere ZD, Hayes IM and
Phombeya HSK. 2002. Landcare practices in
Malawi. Malawi Agroforestry Extension Project.
Publication no. 42.

c. Shaxson TF, Hunter ND, Jackson TR, Alder JR,
1996. A Land Husbandry Manual. 2nd Edition.
Malawi.

See also:

Guideline B.1.1.3. Soil cover (mulching)
Guideline B.2.1. Compost making

Guideline C.3.2. Zai planting pits

Guideline C.3.3. Half-moon pits

Guideline D.1.4. Selecting beneficial trees
Guideline E.3.1. Living fences and wind breaks
Guideline E.3.5. Tree nursery
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OVERVIEW

Gully re-shaping is an option where gullies are too large for simple measures or engineering works would be unfeasible.
The sides of a gully can be shaped where it is too deep for filling to be practical, or if the gully still needs to carry water.
By flattening the gully sides, slumping is prevented and vegetation will begin to re-establish on the reshaped areas,
resulting in a stable watercourse. Gully erosion is a severe form of land degradation resulting in loss of land, loss of soil,
drying out of adjacent land, depleting groundwater resources, contaminating downstream water resources and posing
a safety risk, as well as potentially threatening the integrity of infrastructure such as roads, buildings, pipelines, etc.
Preventing erosion is the first priority. This information is for when prevention fails.

Objectives:

To stop and rehabilitate gully erosion, in order to:
* Prevent loss of land;

* Prevent soil erosion;

* Prevent sediment washing into water resources;
 Protect infrastructure, and safety.

Criteria for application:

* Deep and long gullies, where smaller interventions will
not work.

» Areas of dispersive, or highly erosive soils.

* Re-shaping can be carried out using machinery, but to
save costs can also be done manually using shovels.

Catchment perspective:

Erosion gullies may start as a small soil erosion but
unmanaged can rapidly turn into long deep dongas.
Where these occur, there is extensive loss of land which
could be productive, as well as threats to infrastructure
and safety of livestock and people. The rehabilitation of
gullies prevents further loss of land and fertile soil, as
well as reducing sedimentation of downstream water
resources.

Livelihood opportunities:
Protection from soil erosion increases productivity of land
and prevents loss of land area. Reduction in sedimentation
improves the water quality of water resources, thereby
making them more usable.

Funding opportunities:
e Landcare

*  Working

o for Wetlands

Legislation:

+ National Environmental Management Act 107 of 1998.

* National Water Act 36 of 1998.

» Conservation of Agricultural Resources Act 43 of
1983.

Benefits:

* Prevent further loss of land, and reclaim land that has
already been lost.

» Prevent drying out of gully banks and impacting on
groundwater.

* Reduce sediment into downstream water resources.
» Protect infrastructure and reduce safety hazards.
» Manage runoff water more effectively.

METHODOLOGY

Methodology:

1. Where water is flowing from the surrounding land into the gully, divert the runoff around the gully using sand
banks. Where the flow is inside the gully, divert the flow away from the area you are working in, using sand
banks — this will need to be repeated as you work in different areas.

2. Steep gully heads and gully banks should be shaped to a gentler slope. About a 1:1 slope, i.e. 1 m height per
1 m width. Rills and shallow branch gullies may be filled in by spade, shovel or plough.

3. Using the 1 m marker sticks or pegs, measure the height of the gully bank. Use a marking stick or peg
secured firmly in the ground at the bottom of the bank where you are measuring from; leave the marker here.
Using the 1:1 ratio, for each 1 m of height, measure 1 m of width away from the top of gully bank. At the
correct distance, place a peg or marker stick securely in the ground; leave the marker here. The area of soll
to be removed for re-shaping is between the marker at the bottom of the gully and the marker measured
away from the gully. Once the soil is removed you should be able to run a string from one marker to the other
in a straight line. This is cut only, and is suitable where there is constant flow of water in the gully. Where
there is not constant flow, the bed of the gully can be filled, to raise the bed higher, this will make the total
slope to the top marker shorter; see Figure A.4.6-1 for example of Cut and Fill technique.

4. In order to create the 1:1 slope, some soil will need to be removed, and in some areas, soil will need to be
added. Use the soil that is removed for the areas where soil needs to be added.

5. Stockpile the topsoil and vegetation removed from the top of the gully bank. This will be used later to
revegetate the reshaped gully bed. If dispersive (sodic) clay is exposed in the gully floor, then apply gypsum

before spreading the topsoil.
6. Begin removing the soil.

a. Where gullies have steep banks, undercut erosion or piping erosion, it is better to start removing this soil
using manual labour as it is unsafe for machinery.

b. Forlong gullies, graders can strip and stockpile topsoil in windrows parallel to the gully. The gully is then
filled from a 'borrow zone' and progressively compacted by the grader. When filled, the grader spreads
topsoil over the stripped borrow areas and the filled gully walls and base.
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c. Iflong stretches of gully are to be filled, it is best to split the gully repair into sections, spreading the topsoil
from new sections onto areas previously filled. This minimises the distance topsoil needs to be transported.
Topsoil should also be pushed to the head of the gully for later spreading over the gully centre.

7. Where gullies are long, or receive a lot of runoff water, also install check dams across the gully bottom
( .

8. Establish vegetation cover as soon as possible after earthworks are finished. Ideally, this means filling gullies
in before heavy rains. Plant at least 1 year of heavily sown grassy annual pasture on newly repaired erosion
scars. The denser cover and matting roots of annuals provide better protection than taller tillering grasses
and crops, such as canola and lupins.

9. In high traffic areas (people and livestock), it is worth fencing large repaired gullies and any grassed waterways
below them to protect the groundcover. The area can be grazed as necessary after groundcover has re-
established.)

Precautions:
1. In areas of cultivation, do not crop across filled gullies until the whole gully is well stabilised, and only use zero
tillage (Guideline B.1.1.1. Conservation tillage)
Remove obstacles in the gully.
Do not plant or allow trees and shrubs to grow in the repaired gully because these act as obstacles that can
increase erosion by scouring in heavy flows. Dumped machinery, loose rocks and general rubbish in the gully
may also cause more scouring.
4.  Gully walls may have steep gradients that are a hazard to machinery operation. Take all normal precautions
on such sites.

2.
3.

lllustrations/ Diagrams: Photos:

Original
Cut land surface

‘\ Reworked
land surface

Criginal gully
floor

Figure A.4.6-1: Diagram illustrating cutting soil from banks
and using it to fill the gully ditch, resulting in a reshaped
gully with a gentler slope. Cut and Fill is suitable where

there is not constant flow of water. This can eventually be Figure A.4.6-3: LandCare workers, manually reshaping
re-cultivated with zero tillage. (Source: Adapted from a small gully head.
www.agric.wa.gov.au).

e

e ol -

Figure A.4.6-4: Manual reshaping o gully bed and
banks to a gentler slop.
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to manage runoff. Gully banks are stepped for
revegetation. (Source: Researchgate)

Figure A.4.6-2: Severe gully erosion before (top) and after
reshaping (bottom) including check dams across the gully

Figure A.4.6-5: A grader, mechanically reshaping a
gully bank. (source: www.scs.nsw.gov.au)

Equipment requirements:

» Shovels and pick / earth moving equipment
*  Wooden markers (1 m length sticks)

» String

« Grasses for barriers, and soil cover — can be

grown in a nursery using seeds from
surrounding grass area.

Seasonal variations:
No seasonal variations

Variations/Adaptations:
* Vegetation barriers inside gullies.
» Vegetation barrier around gully head and sides.
* Vegetation fences to close area around gully head and
sides against livestock.
* Note that gullies in dispersive soils need special
management:
- Do not leave rip lines or loose soil if the soil is
dispersive.
- Use gypsum treatment on suitable clays.
- Add deeper topsoail to the exposed dispersive subsoil if
possible.
- Seed with a suitable annual to get rapid groundcover
as early in the season as possible.
«  With very deep gullies, can implement bench terraces in
the reshape, instead of a continuous slope.

MAINTENANCE

Maintenance requirements:
(Guideline A.4.3. Stone check dams).

(Guideline B.2.1. Compost making)
* No grazing is allowed for the first 3 years.

» Monitor runoff into the gully, implement stone check dams if necessary, to prevent erosion starting again.

» Monitor vegetation regrowth, use compost or livestock manure to help improve soil fertility to help regrowth.

REFERENCES

Further references:

a. https://www.agric.wa.gov.au/water-
erosion/repairing-gully-erosion

b. https://www.scs.nsw.gov.au/conservation-
earthworks/erosion-gully-shaping

c. https://www.researchgate.net/figure/Effect-of-
SWC-on-natural-resource-improvements-a1-
gully-formation-before-2005-
a2_fig9_ 325386835

See also:

Guideline A.2.2. Prevention and rehabilitating overgrazing
Guideline A.2.3. Grazing movement

Guideline A.3.2. Contour vegetation rows

Guideline A.4.3. Stone Check Dams

Guideline A.4.4. Brushwood Check Dams

Guideline A.4.5. Vegetation barriers

Guideline B.1.1.1. Conservation tillage

Guideline B.1.1.3. Soil cover (mulching)
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OVERVIEW

One of the areas most prone to erosion and gully formation is along the side of roads, especially dirt roads. This affects
the usability of these roads during the wet season. Improved runoff management, such as mitre drains, along the roads
will help mitigate this problem. This guideline outlines how to manage runoff along roadsides to prevent gully formation.

Objectives: Criteria for application:

* To prevent the build-up of a high concentration » To be applied at locations where runoff from roads cause
of water. erosion.

» To prevent the water from reaching high flow * To be applied in areas where the in-situ material and the
velocities. topography are susceptible to erosion.

» To prevent erosion caused by runoff from roads.

Catchment perspective: Livelihood opportunities:

Very important for whole catchment as roads and | Preventing erosion along roads protects infrastructure and water
tracks are major contributors to erosion and | resources, which contribute to improved transport and water

sedimentation. supply.
Benefits: Funding opportunities:
+ Reduce erosion. Not applicable

* Prevent damage to the road.

Legislation:
» National Environmental Management Act 107 of 1998.
» National Water Act 36 of 1998.

» Improve road usage in wet conditions.
* Reduce maintenance cost.
* Reduce sedimentation deposited by runoff.

METHODOLOGY

Methodology:
1. Assess the in-situ soil conditions and identify the material type, i.e. non-cohesive soil, cohesive soil or rock
2. Calculate the longitudinal slope of the road, i.e. slope = height difference / distance
3. Assess the terrain and cross-section of the road
4. |If the terrain is suitable for the construction of mitre drains (e.g. shallow cut in flat terrain):
(i) Select the required spacing of the mitre drains as per the following table

SLOPE ("/m) SPACING (m)
0.100 (10%) very steep | 10

slope

0.050 20

0.033 30

0.025 40

0.020 50

0.010 (1%) very gentle | 100

slope

5. Construct mitre drain according to the specifications (see illustration below).

6. Otherwise, if the terrain is not suitable for the construction of mitre drains (e.g. deep cuttings or steep terrain) select
the checkwall, type of lining and checkwall spacing as per the following table. Checkwall is similar to a check dam.

CHECKWALL TYPE

SLOPE LINING TYPE g;fg:ﬂg?:;:;
NON-COHESIVE COHESIVE SOIL ROCK
SOIL

0.100 C.h('ackwall: 3 C.h('eckwall: 3 C.he'yckwall: 3 25
Lining: 2 Lining: 2 Lining: NONE

0.090 C.ht-eckwall: 3 C.htleckwall: 3 C.ht-eckwall: 3 5.0
Lining: 2 Lining: 2 Lining: NONE

0.050 C_h(?ckwall: 3 C_he_ckwall: 3 C_h(?ckwall: 3 10
Lining: 2 Lining: 2 Lining: NONE

0.045 C.h('ackwall: 2 C.ht'eckwall: 2 C.he'yckwall: 2 10
Lining: 2 Lining: 2 Lining: NONE

0.030 C.ht.eckwall: 2 C.ht.eckwall: 2 C.ht.eckwall: 2 15
Lining: 2 Lining: 2 Lining: NONE

0.020 C_h(?ckwallz 2 C_he_ckwall: 2 C_h(?ckwall: 2 20
Lining: 2 Lining: 2 Lining: NONE
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Checkwall Type: Refer below for details
Lining Type: (1) Grass; (2) Stone pitching

0.010 Checkwall: 2 Checkwall: 2 Checkwall: 2 50
) Lining: 2 Lining: 1 Lining: NONE
0.005 C_h(?ckwall: 1 C_h(-::ckwall: 1 C_h(?ckwall: 2 100
Lining: 1 Lining: 1 Lining: NONE
Notes:

7.

can be replaced with gabion baskets if it is more cost-effective.

Construct the checkwall according to the typical details (see lllustrations / Diagrams below). Note: Stone pitching

lllustrations/ Diagrams:

ROAD
—CENTERELINE _ _ _
LONGITUDINAL FLOW
SDEDRAN e SDEDRAN \ SDEDRAN \
sz\ 4 ~ ™ -~x\
o -"l.
A AN
 J A
VRN R \\%*
\ \
‘ SPACING (m) SPACING (m)
1
CHECKWALL — ROADLEVE.
- CHECKWALL -‘I%%
DR B
?EW%’f{{?i?5;%%22?2%?2&%?}’&%@}2?}%‘2S»méim e S8 DRAN
LONG SECTION OF SIDE DRAIN
TYPICAL SECTION THROUGH l |
MITRE DRAIN SPACHG
0.5m
. APPLIGABLE CHECKWALL | APPLICABLE
- - CHECKWALL
(S R
9 % S AN 1
L D.5m
! FLOW "
E < - - TYPICAL SECTION THROUGH
N EEER SECTION A-A GHELKWALL
E
TYPICAL CHECKWALL PLAN |
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ROAD LEVEL

~—— ROADLEVEL

s —— COARSE SAND OR FINE GRAVEL
_ HAND PLACED <~ FILTER FOR UPSTREAM SIDE
- pLow INTERSTICES FILLED WITH STOME [200mm DIAMING ™ fro
BRUSHWOOD INFILL |—— , T AND RAVEL b

HAND PLACED ‘} -
STONE ¥ WOODEN STAKES AT 100mm cic STCNHEA [ﬁ%um%ﬁgwﬂ . - g
~ CHECKWALL TYPE 2:
STOME WITH SAND / GRAVEL
CHECKWALL TYPE 1:
BRUSHWOOD
Photos:

ROAD LEVEL

S COARSE SAND OF FINE GRAVEL

HAND PLACED <= FILTER FOR UPSTREAM SIDE

STONE {200rren DA MIN .
SEATED IN MDRTAR" =T -

STONE PITGHING —.._.

CHEGKWALL TYPE 3;
STONE WITH MORTAR

Variations/Adaptations:
Can use vegetation barriers instead of concrete, or brickwork

Seasonal variations:
Construct during the dry months.

Equipment requirements:
General equipment required:

* Line level and measuring tape ' i
Ad(ditional equipment required for construction of stone pitching: . i #1Bs
+  Cement, water, rock, shovel and wheel barrow ; =
Additional equipment required for construction of mitre drains: Figure A.4.7-1: Vegetation barrier at each mitre

*  Grader or plough and tractor. drain, with spreading grass in-between (S. Braid).

o X e e 0
il .-’:t T T r'.,--"_\_-'__n

MAINTENANCE

Maintenance requirements:

» Mitre drains have to be maintained by clearing vegetation, repairing eroded sections and removing siltation.

» Eroded side drains have to be repaired by filling the eroded sections with rocks with a minimum diameter of 0.2 m.

» Checkwalls have to be inspected routinely and erosion around the edges of the checkwalls must be repaired. Stone
pitching has to be constructed (refer to detail below) if the material downstream of the checkwalls are washed away.

= Can plant stoloniferous or rhizomatous (spreading) grass between mitre drains or barriers.

REFERENCES

Further references: See also:

a. SANRAL. 2013. Drainage Manual — 6th Edition.

Pretoria: SANRAL

Guideline C.2.5. Hillside runoff (swales)

A.5. Stream/River bank management

A.5.1. Riparian buffer zones & . 'H'l'(j

OVERVIEW

Some of the most productive farming areas are on stream/river banks because of the fertile silt and ease of access to water.
However, this practice results in the loss of important riparian vegetation which amongst other things helps to clean the water,
reduce flood flows, trap sediments, provide food and is also an important habitat for biodiversity. This guideline provides an
outline how to implement buffer zones along stream/river banks, in order to protect these important areas.
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Objectives: Catchment perspective:

»  Control runoff and concentration of flows from * Riparian buffer zones should be demarcated and protected
hillslopes. according to legislation.

» Trap sediment from hillslopes before entering a * Riparian buffer zones must not be cultivated, even under
stream/river. high pressure for agriculture land.

* Reduce risk of flooding, siltation, landslides. *  Protection and sustainable use of riparian buffer zone

+  Stabilise and protect riparian areas from erosion. critical to reduce/buffer impacts of land use on stream flow

Protect riverine function and habitat. and sedimentation.

Criteria for application: Livelihood opportunities:

Farming activities along river banks and floodplains Maintaining the ecological functions of river banks provides for
livelihoods through flood attenuation, sediment trapping,
improving water quality, and provision functions, e.g. reeds for
weaving. The buffers protect the river bank integrity.

Landuse activities, infrastructure, development along
river banks

Protecting landuse activities from effects of flooding
Reducing impacts to water resources from landuse

activities, e.g. sediment and waste. Funding opportunities:

Not applicable

Benefits: Legislation:
* Uncultivated stream banks with natural vegetation » National Environmental Management Act 107 of 1998.
provides better and more permanent protection to « National Water Act 36 of 1998.

erosion than physical structures

Riparian buffer zones can significantly reduce stream
flow concentration and sedimentation

» Conservation of Agricultural Resources Act 43 of 1983.

METHODOLOGY

Methodology:

1.

Demarcate a strip to cover both banks of the stream channel. The width depends on the size of the steam.
Approximately:

Stream/river width: 0-1m 1-3m >3 m
Barrier width per bank: 5m 15 m 30-40 m
2. Plant Vetiver or Napier grass inside the strips. Space Vetiver and Napier at 0.45 x 0.2 m (See
and )
3. The Vetiver, Napier and Bamboo vegetation can be combined with shrubs such as Sesbania sesban at a spacing of
0.45x0.45m
4.  Trees can be planted in strips at 2 x 2 m (2 spades by 2 spades). Tree species that are recommended include Acacia
galpinii, A. polyacantha, A. seiberiana, Faidherbia albida, Ficus natalensis, F. capensis, F. sycomorus, Khaya
nyasica, Rauvolfia caffra, Syzygium cordatum, Trichilia emetic, Ziziphus abyssinica, Z. mauritiana and Z. mucronata.
See Bunderson et al., (2002) for information on nursery production and outplanting
5. Where trees and shrubs are used, leave a 1 m (1 spade length) strip on each side of the channel for grass
regeneration to increase surface roughness for reducing water runoff.
Equipment requirements: Seasonal variations:
»  Vetiver or napier grass for the barriers, or coloured » June-August: Organise production of nursery seedlings for
rocks to demarcate barrier edge planned buffer zones and stream bank protection.
*  Usual farming tools * November-January: Plant selected tree seedlings and

grasses in identified areas.

lllustrations/ Diagrams:
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Photos:

-

Figure A.5.1-1: The stream bank is lined with grass and
vegetation and farm fields are set back from the stream (S.

Figure A.5.1-2: watercourse with clear riverine vegetation
buffer clearly protected, and then a buffer of grasses
before cultivated fields. (Source: kanabecswcd.org)

Braid).
Variations/Adaptations:
Floodplain / valley bottom Riparian buffer zone
Topography Flood peak depth
Large/wide and flat Low In cases where pressure on agricultural land is high on areas with large
flat floodplains — Plant permanent grasses or fodder around stream buffer
zone and permanent crops, such as bananas, sugar cane, napier grass,
in outer floodplain area
Small/narrow and High Plant permanent grasses and fodder in floodplain/valley bottom and
steep sided valley permanent crops (bananas, sugar cane) with soil conservation measures
outside floodplain/valley bottom

MAINTENANCE

Maintenance requirements:
* Vetiver needs to be cut back regularly.
* Nurseries required for seedlings.

Potential drawbacks/disadvantages:
» Require provision of planting material.

« Some of the planting materials are needed to be grown in
nurseries.

REFERENCES

Definitions:

See also:

Further references:
a. http://www.kanabecswcd.org/tag/buffers/

b. ICLEL (2017) Development of sustainable urban river-based planning guidelines. Stockholm Resilience Centre.
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A.5.2. River crossing for cattle
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OVERVIEW

Cattle can cause a lot of damage to river banks where they cross rivers. They cause soil erosion, and also can drop
dung and urine in rivers, which pollutes the water for people living downstream of the cattle crossing. Well-designed
cattle crossings can substantially improve the water quality, as well as making it safer for animals and people to cross

rivers

Objectives:

» Reduce pollution of the water by livestock
» Reduce soil erosion on river banks

» Improve water quality and safety

Criteria for application:

« Existing river crossing requiring improvement
* Banks not too steep

» Straight section of river

Catchment perspective:

River crossings can be sources of erosion and
pollution which can severely impact downstream
water quality, and cause erosion of river banks.

Legislation:

» National Water Act 36 of 1998.

» Conservation of Agricultural Resources Act 43 of 1983.
» National Environmental Management Act 107 of 1998.

Benefits:

* Reduced siltation of the water

 Better water quality for drinking and washing

« Stable river banks which help with flood control
 Improved livestock health (cleaner water)

* Reduced livestock deaths

Funding opportunities:

*  Working on Wetlands

* Expanded Public Works Programme
+ LandCare

Livelihood opportunity:

Improved quality of river water contributes to food and water
security.

METHODOLOGY

Methodology:

1. Identify a suitable crossing place — the banks must not be too steep, and the river should be straight (i.e. not on
a curve). The crossing point must be convenient for cattle.

Bury the upstream end about 1 m into the bed.

©® NGO WDN

floods (Figure A.5.2-5).

Use layers of stone and gravel to construct a hard surface across the river.

The upstream side of the crossing should be constructed with a maximum slope of 4:1 (horizontal to vertical).
The main crossing should have a maximum slope from upstream to downstream of 10:1.

The height of the crossing should be as low as practical.

Dig the bed of the channel out (if it is soft) and lay a sheet of filter cloth or geotextile material to stabilise the bed.
Add layers of rock of different sizes. Add a final layer of gravel and compact.

Lay the rock bank all the way up the embankment, to prevent the soft embankment from being broken up during

10. The bed of the crossing should not be too high; the river must flow freely over the crossing.

11.  Fence both sides of the crossing to guide the livestock to the crossing, and a suspended fence across the river
where possible to keep the cattle within the crossing to the exit (Figure A.5.2.-3 and Figure A.5.2-5).

lllustrations/ Diagrams: Not applicable

Photos:

Figure A.5.2-1: Livestock
disturbing a watercourse, causing
siltation and erosion.

Figure A.5.2-2: A designed cattle
crossing with guiding fence.

Ty

Figure A.5.2-3: Use a suspended
fence to guide the cattle across the
river to the exit point.
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Figure A.5.2-4: Cattle crossings can cause erosion
of streambanks and pollute water for downstream
users. They can also be dangerous to livestock. An
improved cattle crossing will improve water quality
and safety for people and animals.

Variations/Adaptations: Figure A.5.2-5: Cattle crossing should have a hard surface to
Not Applicable enter and exit the water, to prevent mud and siltation of the

watercourse, prevent bank erosion, and make it easier for
the cattle to eneter and exit.

Seasonal variations: Equipment requirements:
» Conduct work during dry months and water level » Shovels, picks or digging equipment.

is low. * Rock and gravel for the bed. A range of rock sizes is
» Fences should be constructed with failure points required

so that only portions of the fence are damaged +  Geotextiles or other stabilising materials (optional)

during floods. These portions can be easily
repaired or replaced. Suspended fences are ideal
so the float up during floods.

» Fencing and fencing posts for the land fence

* Rope and pieces of piping tied on it for the river
suspended fence. (Figure A.5.2-3)

MAINTENANCE

Maintenance requirements:
* Regular inspection and maintenance of crossing surface after each rainy season
» Replacement and repair of fencing

REFERENCES

Definitions: See also:
» Geotextile: Strong fabrics that are used to stabilise soll

» Slope: horizontal distance for every metre of vertical
distance. For example, a slope of 4:1 means that for
every 4 metres measured along the ground, there will be
a 1 mincrease in height.

» Failure point: A weak point that is deliberately built into
a structure or a fence. This will allow the fence to break
at a specific place if, for example, severe flooding
occurs. The rest of the fence will remain intact and the
failure point can be easily repaired

Further references:

a. Water and Rivers Commission. 2000. Livestock management: construction of livestock crossings. Water Notes
WNG6 (January).
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A.5.3. Earth berms / dykes / flood levees
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OVERVIEW

Flooding is a natural phenomenon of rivers. For ease of access to water and highly fertile soils, many villages are
established near rivers. However, these are affected by floods. A berm/dyke is a wall that runs parallel with the
watercourse. Berms or dykes help reduce flood waters affecting villages —they do not stop floods or prevent damage.
They require prioritised maintenance. This guideline provides an outline of how to construct and maintain berms/dykes.

Objectives:
To prevent watercourses from flooding adjacent areas.

Catchment perspective:
Applicable from village up to municipality scale.

Benefits:

* Reduced risk of flooding and causing damage to
property and crops.
Limitations:

» The construction of earth berms to constrain the
watercourse will result in increased velocity through
the affected section. This can have negative effects
downstream such as increased erosion/deposition
and higher flood peaks.

» The environmental impacts of constraining the
watercourse to a set path need to be considered,
e.g. seasonal wetlands may be deprived of water
obtained from annual floods.

* They must be carefully maintained to prevent
breaches.

Funding
Not applicable

Legislation:

* National Environmental Management Act 107 of
1998.

« National Water Act 36 of 1998.

» Conservation of Agricultural Resources Act 43 of
1983.

Criteria for application:

Earth berms to be built to a height so that they will not be
overtopped by flood events (unless these are
exceptional).

The less steep the side slopes the better. The ratio of
vertical elevation to horizontal distance of the side walls
to be at a minimum slope of 1:3 (i.e. it should not be
steeper than this).

The wider the central section berm section the better.
The minimum width is 1 m. Where animal traffic is
expected (e.g. cows) the width should be extended to 2
m.

Erosion protection of all exposed faces is important,
particularly on the water side. This could be undertaken
by planting vegetation, e.g. vetiver grass, to hold together
the wall faces or lining with rock. The bigger the rock
sizes and the greater the number of layers of rock, the
greater the protection offered.

Should be set back from the edge of the watercourse,
e.g. along the riparian barrier edge, to allow the river to
flood within its natural floodplain

Do not build houses, schools, etc. on the watercourse
side of the berm.

A berm is as strong as its weakest points. The start of
the berm should be regularly maintained to ensure the
flood water does not bypass the berm. The berm itself
should be regularly maintained to ensure it does not fail
for, e.g. at crossing points over the berm.

In high floods, the berm may be overtopped.

METHODOLOGY

Methodology:

1. The position of earth berms needs to be identified. Berms should not be placed too close to watercourses as there
needs to be sufficient additional space alongside the normal watercourse for floods to pass through without
overtopping berms. The berms must extend far enough or to an elevation where floodwaters cannot impact areas to
be protected. For large areas consideration should be given to constructing various internal earth berms so that if

there is a breach the entire area is not compromised.

2. The height and footprint of the earth berms is to be established. The height should exceed that expected during
normal floods. Where hydrological and hydraulic analysis cannot be done, consideration of historic floods should be
undertaken: older local inhabitants should be consulted. It is important to allow additional elevation to the historic
flood levels due to constricting the flow area as well as an additional freeboard as a safety factor.

3. Make sure the start of the berm is directed inland away from the watercourse so that acts like a funnel

4. The ground must be cleared and made level where berms are to be placed. The first 100 mm of topsoil is to be
stockpiled and placed on top of the berm after construction.

5. Suitable material must be used to form the earth berm. This should be a cohesive material that will not be eroded
and not allow water to flow through it easily. Dispersive, highly erodible soils and soils with high organic content

should not be used.

6. A key should be excavated for the earth berm. This is essentially a trapezoidal shaped trench along the centreline of

the berm. (See Figure A.5.3-1).

7. The earth berm is to be placed in 100 mm layers and compacted as best as possible until the final height is
reached. All loose rocks and vegetation to be removed as the layers are placed.

8. Once the berm is complete it should be vegetated or lined with rock to protect against erosion.

lllustrations/ Diagrams:
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TYPICAL CROSS SECTION THROUGH BERM

Figure A.5.3-1: Typical cross section through berm

Photos:

Figure A.5.3-2: Unlined earth berm (F. Nagdi)
Equipment requirements:

* Line level

» Tape measure

 Implements for moving and compacting soil
(Spades, wheelbarrow, plough, etc.)

Figure A.5.3-3: Berm — well vegetated on left poor condition on
the right, e.g. cattle walking over it breaking it up (S. Braid).

Seasonal variations: Variations/Adaptations:

Conduct routine inspections, especially during the Rows of gabion baskets can be used in areas where there is
wet season. abundant supply of stones.

MAINTENANCE

Maintenance requirements:
» Check for erosion and protect with vegetation, rocks as necessary after floods and before the wet season.
» Keep crossing points located at strongest points.

REFERENCES

Further references: See also:

a. US Army Corps of Engineers. 2000. Design
and Construction of Levees Engineer Manual.
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A.5.4. Gabion baskets

v A i T

Bank collapse along rivers and gullies, and floods, contribute to catchment degradation. Gabion baskets are rock filled
structures to protect banks, reduce erosion and prevent bank collapse. This guideline outlines how to site and install

gabion baskets.

Objectives:
To protect and stabilise river bank slopes from erosion
by protecting exposed faces.

Catchment perspective:
Applicable from village up to district level and river basin
wide.

Benefits:

* Reduced risk of erosion and causing damage to
property and crops

* Can be vegetated, e.g. Napier grass

Limitations

» Construction that constrains the watercourse will
result in increased velocity through the affected
section. This can have negative effects downstream
such as increased erosion/deposition and higher
flood peaks

* The environmental impacts of constraining the
watercourse to a set path need to be considered,
e.g. seasonal wetlands may be deprived of water
obtained from annual floods

» The sourcing of rock for gabion structures is crucial:
if abundant rock/stone is not local available, then do
not implement this structure

Criteria for application:

The scale of the problem should be such that it
warrants the use of rock filled gabion structures. This is
typically the case where high flow velocities are
experienced and a resistant, robust structure is
needed.

Rock filled gabion structures lend themselves to
applications where rock is available. Rock should not
fragment/disperse easily and should range from 100
mm to 200 mm in size. Otherwise concrete structures
may be preferable.

Cost is a key factor. The cost of obtaining/making the
gabion baskets and filling them with stone needs to be
calculated and evaluated.

Gabion baskets are subject to corrosion overtime: they
will eventually need to be replaced or the original
structures re-covered with a new outer shell of gabion
wire.

Consideration needs to be given to the abrasive power
of the watercourse especially in high impact zones, as
this could cause the wire mesh to wear away quickly.
Lining exposed faces with a layer of concrete could be
considered in these instances.

Funding opportunities: Legislation:
*  Working for Wetlands *  National Environmental Management Act 107 of 1998.
* LandCare * National Water Act 36 of 1998.

»  Conservation of Agricultural Resources Act 43 of 1983.
METHODOLOGY
Methodology:

1.

6.

The location of the gabion structure is to be identified and the shape and size to be determined. Thus, a design
exercise is required to be carried out. Individual gabion baskets are typically rectangular in shape, with varying
dimensions and thicknesses. Basket must be stepped towards the slope to be protected so consideration needs
to be given to the starting and end positions of the gabion structure. It is generally safe to shape gabion walls at
a 1:1 slope so that the upper rows of rock filled gabion baskets are underlain by others that form a foundation.
Steeper slopes and rock filled gabion baskets placed on soil backfilled behind the structure are acceptable but it
is essential that a suitably qualified/ experienced person be consulted in this regard.

The two materials required are rocks and wire baskets. For small-scale erosion projects, gabion baskets can be
woven from rolls of heavy-duty wire. However, for larger applications, purchased baskets (in collapsed form for
transportation — but easily assembled) are more likely to meet the lifetime requirements of the solution. In the
latter case, suppliers provide good advice on application.

The area where baskets are to be placed should be cleared so that it is smooth and level. In watercourses, it is
essential to install gabions in the dry season.

Geotextiles need to be installed at all soil/mesh interfaces so this needs to be put down before the first layer of
gabion baskets is put into place. Geotextiles are fabrics which allow water to pass through but not the small fine
sandy material, which could cause erosion behind the gabion structure.

The base layer of the structure should be installed first. Baskets should be tied together using steel wire. Wire
cutters and pliers will be required. Fill the gabions with rock and use wire to tie the lids down. Manufacturers’
guidelines must be followed.

Install subsequent layers in a step-wise process.

Seasonal variations:
Should be constructed in the | .
dry months. .

Variations/Adaptations:
Can be vegetated to help trap silt, e.g. Napier or Vetiver grass.
Could use stacked and staked tyres where rocks aren’t readily available.
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A.5.4. Gabion baskets

Photos:

Figure A.5.4-1: Stacked tyres providing bank protection
(Source: S. Braid).

Figure A.5.4-4: Example of gabion structure used to
guide watercourse (Source: F. Nagdi). guide watercourse (Source: F. Nagdi).

lllustrations/ Diagrams:

TOP OF GABION BASKET

100mm CONCRETE CAPPING
(SUITABLY PIGMENTED)

BACKFILL &
COMPACT

GEOFABRIG — GABION

COMPACTED NO-FINES 500

9mm GRAVEL
Figure A.5.4-5: Cross section of gabion basket and spillway for a
simple gabion weir. (Source: Aurecon)

COMPACTED NO-FINES Equipment requirements:
9mm GRAVEL

Figure A.5.4-6: Cross section of concrete
capped gabion basket. (Aurecon)

e Line level.
* Tape measure.

* Implements for moving and compacting soil
(Spades, wheelbarrow, plough, etc.).

*  Wheelbarrow to move rock (in some cases
bakkie will be needed to carry stone).

* Wire cutters and pliers.

MIN 200

Figure A.5.4-7: Longitudinal section of boulder foundation for
gabion basket and spillway. (Source: Aurecon)
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Figure A.5.4-8: Longitudinal section of a multi-spill gabion weir structure (Source: Aurecon).
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Figure A.5.4-9: Cross section of a multi-spill gabion weir (Source: Aurecon).
MAINTENANCE

Maintenance requirements:
It is important to check on the structure after large floods. Especially check the lower gabions for failure.

REFERENCES

Further references: See also:
a. www.maccaferri.co.za
b. African Gabions. Channelling works manual.

c. African Gabions. Flexible weirs for river and
water supply manual.
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B.1.1.2. Crop rotation and intercropping J /ﬁ\ 8
B.1.1.3. Soil cover (mulching) Ve /ﬁ\ a

B.1.2. Natural farming

B.1.2.1. Designing a natural farming garden
B.1.2.2. Where to plant what
B.1.2.3. When to plant what
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B.2.1. Compost making
B.2.2. Natural fertilizers Z
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KEY: Capacity Icons
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Prevention @@’ Other v Household/h\ Single personi Simple / Freeto little =

Rehabilitation ./ NWA/NEMA & Village ﬂ;@ Few people m Advanced ﬁj Medium cost
Catchment! Manypeople§ Complex ﬁ-g Expensive L

One of the most important natural resources is the soil. Healthy and fertile soils produce good yields of crops;
whereas poor or degraded soils produce low and unreliable yields. Soil health is a function of rooting depth,
nutrient fertility, structure, organic matter content, below-ground biodiversity and water holding capacity — all
of which are related. Ensuring soils remain healthy and fertile requires a variety of management techniques
including climate-smart farming practices and nutrient management.

B.1 Climate-smart agriculture practices

This set of guidelines provides techniques for sustainable agriculture — which will contribute to improving the
health of the soil by enhancing its physical, chemical and biological properties. Good soil health will produce
higher and more stable yields. These techniques contribute to avoiding erosion and controlling rainfall runoff,
by increasing infiltration of rainwater and water holding properties and thereby improving soil moisture.
Climate-smart agriculture covers the principles and practices of conservation agriculture (CA) and



Permaculture (natural farming). Maintaining soil fertility is critical in changing climate conditions to ensure food
security.

B.2 Nutrient management

Soil fertility is of fundamental importance for agricultural production. These guidelines provide basic information
on techniques which maximize the efficiency of nutrients and water use for better agricultural productivity. This
improves and sustains soil quality for the future. These include compost techniques and natural fertilizers.

B.1 Climate-smart agriculture practices

B.1.1. Conservation agriculture

Conservation agriculture (CA) combines profitable agricultural production with environmental concerns and
sustainability by conserving, improving, and using natural resources more efficiently through integrated
management of soil, water and biological resources. CA contributes to food security and increases tolerance
to changes in temperature and rainfall including incidences of drought and flooding. CA combines three basic
principles or ‘pillars’: (i) conservation (minimum) tillage (see B.1.1.1), (ii) crop rotation and intercropping (see
B.1.1.2) and (iii) maintaining soil cover by mulching or crop residues (see B.1.1.3).

A Z IV
OVERVIEW

A common method of land preparation involves clearing and burning weeds and crop residues, followed by manual
construction of ridges (90 cm apart) using hand hoes. These practices result in valuable biomass loss and an enormous
amount of hard physical labour to build the ridges of dry loose soil from compacted ground.

Objectives: Criteria for application:

CA involves minimal soil disturbance during planting and | Not applicable

growing of crops in place of practices such as tillage, ridging, | Legislation:

weeding and banking with hand hoes. This is critical for | National Veld and Forest Fire Act 101 of 1998.
improving general soil health by enhancing its physical, | Funding opportunities:

chemical and biological properties. Not applicable

Catchment perspective: Benefits:

The labour and time needed to ridge a field often | « Produces higher and more stable yields under low or

leads to late planting. Missing the first planting rains variable rainfall conditions

and the nitrogen flush that comes with these rains
typically reduces the yield of the crop by 25-30%.
These tillage practices contribute to increased water
runoff, erosion and general soil degradation.

» Saves labour, energy and production input costs through
reduced soil tillage

« |tis a simple practice that any household can adopt

« Builds resilience to the increasing threats of variable weather
and climate change

METHODOLOGY
Methodology:
1. Residues on the soil surface:
a. Normal Tillage <15% or <560 kg/ha
b. Conservation Tillage >30% or >1120 kg/ha

2. Management of crop residues
a. Immediately after harvest, distribute crop residues and any weed biomass on the ground surface parallel to the
direction of intended planting rows.
b. Do not burn or remove crop residues and weeds. If feed for livestock or fuel for cooking is a priority, 25-50% of
the biomass may be removed — but leave no more than 30% of the ground surface exposed by planting time.
c. The stems of weeds should be broken or cut, leaving the roots in the soil to help bind it and leaving the broken
or cut biomass on the soil as protective cover. As it decomposes it will return nutrients to the soil. The green
matter will protect the soil from evaporation and erosion.
3. Planting with conservation tillage
a. Use pegs and string to mark planting rows.
b. Open the muich in lines along the marked row to allow for easy planting.
c. Sow seeds on the flat or on old ridges with a dibble stick (or jab planter) at the conventional depth and spacing.
Maize: 90 cm between rows, 25 cm between planting stations, 1 seed per hole.
d. Do not construct any new ridges

lllustrations/ Diagrams: Not applicable
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Figure B.1.1.1-1: Demonstrating soil cover between crop rows (Source: J. Rutherfoord)

Seasonal variations: Equipment

+ Slashing of weeds and cutting of stalks should take place in winter when growth is slower requirements:
and prior to the planting season « Slashers

« Planting soon after slashing will create competition for nitrogen with the seedlings « Hoe

Variations/Adaptations:
Other agricultural practices that complement conservation agriculture include:

* The integration of agroforestry especially with Faidherbia albida (the “fertilizer tree”) to improve soil fertility and
reduce fertilizer costs

* The application of CA with low cost irrigation in the dry/winter season to provide a buffer against failure of the
rainfed crop, while offering opportunities to improve production, nutrition and incomes

» The use of vegetation barriers, e.g. vetiver lines as an additional soil conservation measure and source of muich

* The use of natural fertilizers (compost and animal manure) to boost crop yields and the quantity of biomass
needed for effective mulching — as well as increasing soil organic matter

*  Where the weed problem is severe, farmers in Zambia and Zimbabwe have been advised to use safe herbicides
(e.g. Glyphosate) carefully sprayed on the weeds to reduce labour costs

Maintenance requirements: Definitions:

+ CA requires breaking certain well-established cultural Minimum tillage — superficial loosening of the soil (5
norms with respect to crop production: the most basic is to | M), ripping of planting rows with a ripper tine (chisel
stop ploughing plough), or making permanent planting basins by hand,

« CA methods are most effective when used with skilful without disturbing the soil between

management and careful consideration of the many agro- Zero-til! or N°'t“,| — direct planting through a mulch
ecological factors affecting production on any given farm or | laYer using a special planter (oxen-drawn) or hand tool
field. (jab planter)

» Conservation tillage — any form of reduced tillage

 Since CA is based upon establishing an organic layer; it )
techniques.

may take some years before a producer will start to see
improved yields.

Further references: See also:

a. Liniger, H.P., R. Mekdaschi Studer, C. Hauert and M. Gurtner. 2011. Sustainable Guideline B.1.1.2. Crop
Land Management in Practice — Guidelines and Best Practices for Sub-Saharan rotation and
Africa. TerrAfrica, World Overview of Conservation Approaches and Technologies intercropping
(WOCAT) and Food and Agriculture Organization of the United Nations (FAO) Guideline B.1.1.3. Soil

b. Conservation Farming Unit, Zambia (undated). The practice of conventional and cover (mulching)

conservation farming in East and Southern Africa. Lusaka, Zambia
c. lIRR and ACT (2005). Conservation agriculture: a manual for farmers and
extension workers in Africa. IIRR and ACT, Nairobi and Harare

S IV

Mixing crops by either planting a different crop in each field every season, or by planting a mixture of crops which
complement each other can be beneficial. Rotating crops regularly reduces the ability of each crop’s pests to become
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established in the soil through minimising the available food and habitat for each pest. The variety of crops also increases
opportunities for a mixture of pest predators to survive.

IV

Objectives:

» The main concept of intercropping is to obtain
increased total productivity per unit area and
time, and to ensure judicious utilization of land
resources and farming inputs including labour.
One of the main reasons for higher overall
yields in intercropping is that the component
crops are able to use available resources more
efficiently than if they were grown separately.

» The most successful and most recommended
combination is maize and pigeon pea (Cajanus
cajan). Other legumes that can be used include
dry bean (Phaeseolus vulgaris), soybean
(Glycine max) and cowpea (Vigna unguiculata).

Criteria for application:
This approach is best suited to situations where soil and crops are
managed labour intensively.

Benefits:

* Increased returns to cropped land (provided the ratio of maize
to pigeon plants is optimal)

» Accumulation of soil nitrogen through the legume’s
atmospheric nitrogen fixing ability and making soil phosphates
more readily available to maize

» Saving in labour and input costs
» Improved weed and disease control

 High-protein food source from seed and pods and leaves
serve as a fodder crop

* More biomass for mulching

 Crop rotation and intercropping reduces soil-borne and other
diseases and pests

Catchment perspective:

Intercropping is aimed at the individual field level, but over a whole catchment it can
bring all round benefits of (for example) reduced pests and diseases, as well as

Funding opportunities:
Not applicable

Legislation:

improved soil health (and thus better infiltration of rainfall, etc.). Not applicable

Methodology: Variations/Adaptations:

1.Interplant pigeon pea between every second row of maize at Relay planting: planting another crop into one
half the intra-row maize seed spacing — giving a maize and which is well established to ensure a continuum
pigeon pea population ratio of 4:1 of crops _

2.Use a dibble stick to make the planting hole for both the maize Equipment requirements: Hoe
and the pigeon pea

Photos:

Maintenance requirements: Not applicable

lllustrations/ Diagrams: Not applicable

k.

B

L sE

Figure B.1.1.2-1: Intercropping Figure B.1.1.2-2: Pigeon pea
Seasonal variations:
To prevent the build-up of pests do not plant the same kinds of plants in the same place

year after year. Plant different vegetables every year for example:

o Year1: Legumes (beans, peas) T
o Year2: Leaf (spinach, lettuce, artichokes)

o Year 3: Fruit (tomatoes) 3‘. M

o Year4: Root (carrots, beetroot, parsnips, onion, garlic) and repeat from Year 1- W )

Year 4 : £ »

Further references:

a. Agropedia. Feb 2015. Effective drought and desertification mitigation
with Pigeon Pea. Accessed 12 August 2015.
https://desertification.wordpress.com/2015/02/23/effective-drought-
and-desertification-mitigation-with-pigeon-pea/.

SZIVa

See also:

Guideline B.1.1.1. Conservation tillage
Guideline B.1.1.3. Soil cover
(mulching)
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Soil covers and mulches protect the soil from the heating and drying effects of direct sunlight and the physical damage
caused by heavy rain. They also reduce evaporation, and moderate soil surface temperatures. Soil covers also slow
surface runoff during rainstorms, reducing erosion and increasing infiltration.

Objectives:

» Conservation agriculture requires the
establishment of an early dense cover of crops at
the beginning of the rains to capture as much
rainfall as possible — and to protect the soil surface
from the erosive power of rainfall and the loss of
water through runoff.

» After the harvest, crop residues and other plant
biomass (e.g. weeds/grass) are not burned or
removed from the land. Instead, this valuable
biomass is retained and distributed over the soil
surface. The result is a protective cover on the
ground surface to reduce loss of soil moisture and
nutrients.

* As the soil cover decomposes it will return
nutrients to the soil. Over time this will result in a
protective cover on the ground surface that will
reduce the loss of soil moisture and nutrients.

Catchment perspective:

*  Maintaining soil cover will reduce physical
damage to the surface which then limits runoff
and erosion, and reduces silting of rivers and
wetlands downstream.

* Increasing water infiltration and maintaining soil
moisture reduces the water requirement for
irrigation and increases groundwater recharge.

*  Slowing water movement in fields can reduce
flooding impacts downslope.

Benefits:

»  Covering the soil prevents evaporation of moisture from
the soil surface, which then results in a higher
proportion of soil moisture being available to the plants.

*  Mulching captures rainfall and enhances infiltration into
the soil. This is particularly beneficial where the rainy
season is limited to 3-4 months and often occurs in
heavy downpours which promote runoff and soil
loss/erosion.

* It restores healthy biological activity in the soil which, in
turn, increases soil fertility through the gradual
breakdown of organic matter and the release of
nutrients that can be absorbed by plants.

*  The increase in organic matter in the soil improves soil
aeration and porosity which enhances root growth. It
also increases the water holding capacity of the soil.

»  The additional organic matter enhances pH buffering
and thus enables the soil to act like a sponge, retaining
water and nutrients which are then available to plants.

* It also moderates soil temperature which can improve
plant growth and reduce evaporation.

Cover reduces weed growth (but only if in adequate quantities

to provide a dense cover that suppresses weed germination).

Criteria for application:

 |tis important to exclude plant material with weed
seeds in it for covering the soil. Weeds can be used
— but only before they develop seeds.

« It can be advantageous to plant leafy plants such as
Comfrey or Mexican Sunflower (Tithonia sp.) in
areas not suitable for cropping to use as a supply of
mulch, e.g. steep slopes, rocky soil, borders of
fields.

Livelihood opportunities:
Improved water retention and soil fertility improves crop yield,
contributing to household food security.

Funding opportunities:
Not applicable

Legislation:
Not applicable

METHODOLOGY

Methodology:

1. Discontinue/ prevent burning of crop residues and weeds prior to planting. The stems of weeds should be broken

or cut, leaving the roots in the soil to help bind it and leaving the broken or cut biomass on the soil as cover. As it
decomposes it will return nutrients to the soil. The green matter will protect the soil from soil moisture evaporation
and erosion.

2. Minimise removal of crop residues for fodder or fuel.

3. Use minimum or zero tillage techniques to retain residues on the surface rather than cultivating them into the soil.

4. Fertilize grain crops adequately to produce good yields and also substantial crop residue — which is the main
source of organic mulches.

5. Where crop residues are minimal and if it is practically feasible, permissible and sustainable, the application of
plant residues from outside the cropping area will be beneficial to ‘prime’ the system.

6. Where small-scale irrigation is practiced such as with treadle pumps, hand application of organic material will
greatly improve irrigation efficiency and provide all the other benefits of mulching described above.

7. The application of animal manure or compost will not only improve the nutrient status of the soil but will contribute
to mulching.

Photos: lllustrations/ Diagrams: Not applicable

Equipment requirements:
» Slashers
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Variations/Adaptations:

« Green manuring is the practice of planting a legume crop
not as a cash crop but for incorporation into the soil to
increase fertility levels and organic matter content of the
soil.

* Areas outside the field also need to be kept covered to
prevent erosion. Plant useful plants such as Tithonia sp.,
comfry, tephrosia sp. That can be used in other
processes on the farm such as composting, green
manure.

Seasonal variations:

It is best to apply plant material as a cover well before the
planting season so that the bacteria which multiply while
helping to decompose material do not compete with the
seedlings for nitrogen. The mulch will also be in place before
the erosive early rains begin.

|I| ; J ] ] 'E it -ifl .i il I[' 0

Figure B.1.1.3-1: Soil covered by a grass muich
(Source: S. Braid)

Maintenance requirements:

*  The opportunity to build significant amounts of biomass mulch. Until a dense mulch of organic matter is achieved,
weed infestation will remain a challenge and will require the use of herbicides.

*  The use of chemical herbicides is expensive and requires specialist equipment and appropriate training. The
effectiveness of some herbicides is reduced by mulch on the surface as high rates of organic matter 'tie-up' many

chemicals
| REFERENCES ]

Definitions: See also:

Not applicable Guideline B.1.1.1. Conservation tillage
Guideline B.1.1.2. Crop rotation and intercropping
Guideline B.2.1. Compost making

Further references: Guideline B.2.2. Natural fertilizers

Not applicable Guideline B.2.5. Agroforestry
Guideline D.1.4. Selecting beneficial trees
Guideline E.3.1. Living fences and wind breaks

B.1.2. Natural farming

Energy can be saved by laying out the farm and household cultivation/ farming beds and plots more efficiently. This
guideline outlines how to design an efficient natural farming (permaculture) garden.

Objectives: Criteria for application:
. Design food producing systems Applied at the household and village level.
» Use resources that are available nearby
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Catchment perspective: Benefits:
» A key component is energy, and saving * Not a lot of money needed to start permaculture, because
energy. Nutrients enrich the soil and need to waste is re-used

be saved where possible to assist in feeding | «  Sectors help to manage external influences

plants. They need to be replenished when * Reduce the strength of the wind and also reduce water loss
plant products are removed from the garden, from the garden

€.g. by compost, nitrogen-fixing legumes, » Saving energy by putting the things that need work every day

green manures, fertilizers ; PSR
) ; . (most intensive) in the zones closest to the house
» Layout of ‘sectors’ (see diagram) depends . 7 helo t int Linfl
on external factors including wind and rain ones help o manage internal influences

direction, sun and shade, and flow of runoff » Sectors help deal with external influences

water (for water harvesting) Livelihood opportunities: . N
- Lay the plot out correctly to reduce the A household vegetable garden growing a range of nutritional

negative/ utilise the positive external produce helps ensure household food security, savings from buying
foods that can be used for other expenses. Surplus produce can

infl
iniuences also be sold to supplement household income
Funding opportunities: Legislation:
Not applicable Not applicable
METHODOLOGY
Methodology:

1.  Divide the land into zones and sectors. Sectors are pie-shaped wedges that radiate out from Zone 1 and help
manage external influences such as wind, heavy rain, shade, direction of runoff water, etc.

a. Determine from which direction the strong winds come from — this will be the wind sector
b. Once we have identified the direction of wind — that is where to plant windbreak trees and hedges

c. Similarly, where there is shade, plant shade-loving plants; where there are thieves (including animals!)
plant thorny plants or build a fence; and where there is runoff water manage this with vegetative barriers,
swales or other water harvesting techniques

2. Once the sectors have been identified it is easier to design the garden if the land being used is now divided into
zones

a. Zones are areas of land and space that are separated out in a special way (e.g. rocks, vegetation barriers,
fences, etc.) to make it clear that the use of that space is for specific activities or crops

b. Zones can be divided for example into Zone 1-Zone 5, with Zone 1 being closest to the home and Zone 5
being furthest.

c. Zone 1 has activities and services that require it to be visited most often, e.g. the vegetable garden and
Zone 5 is normally wild and visited the least often, e.g. “wild lands”, forests, wetlands

3. Locate the vegetable and herb garden near the home because that is where vegetables are cooked every day
Situate the vegetable garden where it is warm (sun sector) and sheltered from the wind

5. Zones are also about protection. Things that need the most protection, such as vegetable gardens and animals,
must be kept as close to the homestead as possible

6. Draw a diagram on a piece of paper or on the ground; fill in what resources are available and the direction of
external influences

7. Decide what future work will be done in each zone

»

lllustrations/ Diagrams: It is easier to design the garden if the land being used is divided into “zones” and “sectors”
as described above.

127



R |
g

|

Viray animeis

@ & T\

Figure B.1.2.1-1: External influences allocated into
sectors. (Source: Food & Trees for Africa)
Identifying the external influences and allocating
them into sectors will help with planning how to
design and establish each of the zones.

Equipment requirements:
» Containers and hanging baskets

* Fencing / vegetation barriers, e.g. vetiver grass,
napier grass, elephant grass, comfrey

« Hoe
e Shovel

v/h\ ' o e

ZONE 5

ZONE 1

ZONE O
(Home)

Figure B.1.2.1-2: A typical zone layout: Spinach, tomatoes,
herbs, dwarf fruit trees, and other often-used items in Zone 1.
Crop rows, berries, useful shrubs, a pond, chickens, and a
food forest are in Zone 2. Zone 3 holds larger fruit and nut
trees, while Zone 4 is for foraging and firewood. A corner of
the yard can be left wild for Zone 5. The inset drawing shows
an idealised pattern of concentric zones around a house or
other main building. (Source: Deep Green Permaculture)

Photos: Not applicable

Variations/Adaptations:

The number of zones can differ, depending on the
space available. The example provided is from zone
1-5 but there can be more or fewer zones.

Maintenance requirements:

+  Keep the vegetable garden carefully fenced
»  Visit the vegetable garden often

*  Maintain channels and trenches

Definitions:
Not applicable

Seasonal variations:

» Plant vegetables according to seasons

» Try “intercropping” (growing different kinds of plants together
to improve soil fertility): for example, plant trees with rainfed
crops like maize/corn, sorghum, millet, potatoes, sweet
potatoes, squashes, pumpkins, cucumbers and cowpeas
(imbumba) between.

+  Should dongas and soil erosion occur (e.g. Zone 4) fix these by making check dams, vegetation barriers, swales
or berms to stop the erosion

See also:

Guideline B.1.2.2. Where to plant what
Guideline B.1.2.3. When to plant what
Guideline E.2.1. Nutrition in the home
Guideline D.1.4. Selecting beneficial trees
Guideline E.3.1. Living fences and wind breaks

Further references:

energy-planning

a. Food & Trees for Africa. Growing Green. www.trees.co.za

b. Deep Green Permaculture. Accessed on: 31 August 2015, online at
http://deepgreenpermaculture.com/permaculture/permaculture-design-principles/4-zones-and-sectors-efficient-
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OVERVIEW

SVAL -

Different types of plants grow better if their planting location is structured according to the plant’s specific characteristics.
This guideline provides an overview of what plants should be planted where, based on timing, space available and

relationship between plants.

Objectives:
Produce a constant supply of fresh, top quality
vegetables throughout the year.

Catchment perspective:
Improve yields with a variety of vegetables over
several years.

Livelihood opportunity:
Productive and nutritional fruit and vegetables
contribute to household food security.

Criteria for application:

» Start with plants that are easy to care for in Zone1

» Several swales should form part of Zone 2

» Choose beneficial trees for Zone 3 which can also be used for
fuel wood, fruit and for medicinal purposes (See D.1.4.
Selecting beneficial trees)

Benefits:

»  Save energy by planting the right plants in the
right places

* Improved growing efficiency of crops and
vegetables

Funding opportunities:
Not applicable

Legislation:
Not applicable

METHODOLOGY

Methodology:
1. Stacking and packing

»  Use “stacking” to save space. Stacking is like packing a box carefully. It is the same in a garden. Put short plants
under tall ones to pack more plants into a garden rather than spacing all the plants out. Check that the short plants
like to grow underneath others — tall growing mustard plants, for example, can protect lettuce from too much sun.
Also, planting narrow upright plants like spring onions between more spreading plants saves space. Use climbing
plants, trees, short shrubs and then vegetables and flowers to these into a small space. Stake climbing plants with

maize stalks.
2. Time stacking

+ Plant a few vegetable seeds or planting seedlings each week to make sure that there are always new plants
coming up to replace those that are picked and eaten. After every harvest sow again. Mix radish, carrot, lettuce,
parsley and parsnip — and sow at the same time. Radishes will come up first and give shelter to the lettuce and
carrots. Harvest the radishes to make space for the other plants. Parsley comes up next and last of all, the

parsnips.
3. Making plant communities or guilds

*  “Guilds” are small groups of plants that help each other. For example, fruit trees like to grow with herbal ground
covers, not grasses. Plant comfrey, vetch, lupins, beans or nasturtiums. Plant legumes such as beans, peas and
lucerne near other plants because they put food (they “fix nitrogen”) into the soil that the other plants can use.
Trees / shrubs such as the honey locust, pigeon peas and acacias also make nitrogen available to the plants that
grow around them. Some plants, like lucerne and Acacia karroo have very deep roots. They bring nutrients from
deep under the soil and make them available for other plants.

Equipment requirements: Variations/Adaptations:
« Line level Alter the vegetable or crop types throughout the year, see Guideline
« Hoe B.1.2.3 When to plant what
. Seeds Seasonal variations:

i . Should wind occur all year round choose trees that keep their leaves the
*_ Watering equipment whole year (evergreens).

Photos: Not applicable

lllustrations/ Diagrams:
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The Seven Layers of a Forest Garden
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Figure B.1.2.2-1: Example of a plant community. (Source: Deep Green Permaculture)

Figure B.1.2.2.2 Table of companion planting. (Figure inserted on the next page).

Companion planting refers to plants that can help each other when growing together. Some of the ways in which
different plants can help each other are:

Through root secretions: for example, marigold roots secrete a poison that protects the roots of tomatoes and
spinach from nematodes (these are also knows as roundworms and are much smaller than the good brown
earthworms)

Aroma/smells from leaves: for example, herbs like rue, worm wood (mlonvane and khakibos) have a strong smell
that repels (chases away) insects like aphids and worms from other plants close-by

Pennyroyal (a type of mint) grows well as a ground cover under brassicas. It is good for repelling mosquitoes and
aphids and other insects like ants and termites

MAINTENANCE

Maintenance requirements:

Once crops are selected, plant the crops and vegetables in the different zones.
Water the plants/seeds regularly. Monitor the garden.
Keep soils covered with mulch.

Break weeds at the stem close to the soil and leave the top growth on the soil, the roots will continue to bind the
soil until they decompose. Remove any seeds from the weeds first.

Dead leaves, cut grass, etc. can be scattered on the ground and over the crop beds to keep the soil covered and
moisture in the soil.

Permaculture beds initially don’t look neat and tidy, but it is a much more sustainable practice — so persevere!

REFERENCES

Further references: See also:

a. Food & Trees for Africa. Growing Green. Guideline B.1.1.2. Crop rotation and intercropping
www.trees.co.za. Guideline B.1.2.1. Designing a Natural Farming garden

b. Deep Green Permaculture. Small Scale Intensive Guideline B.1.2.3. When to plant what

Guideline D.1.4. Selecting beneficial trees

Systems. Accessed 12 August 2015, online at e i
Guideline E.2.1. Nutrition in the home

http://deepgreenpermaculture.com/permaculture/pe
rmaculture-design-principles/7-small-scale-
intensive-systems/.
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COMPANION PLANTING
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Figure B.1.2.2-2 Table of companion planting. (Source: Afristar)
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Different crops and plants are suited to being planted during different seasons and months. In order to gain the best
growth from the crops they should be planted in their preferred month or season. This guideline provides information on
which vegetables are suitable to plant in which season / month.

Objectives:
To plant the appropriate fruit and vegetable at its
applicable growing time.

Criteria for application:
Seasonal application.

Catchment perspective:

Food security contributes to healthy community, who
can then undertake various livelihood and catchment
management activities.

Livelihood opportunities:
Ensuring nutritional food supply throughout the year contributes
to household food security

Funding opportunities:
Not applicable

Benefits:
Less energy spent growing a low-producing yield out
of season.

Methodology:

Legislation:
Not applicable

1. Plant the crop or vegetable in the appropriate month or season.

lllustrations/ Diagrams:
(Figure inserted on the next page)

Figure B.1.2.3-1: Summer rainfall planting calendar.
(Source: Afristar)

Photos: Not applicable

Equipment requirements:
* Garden tools

* Seeds

* Plants

»  Watering equipment

Maintenance requirements:

*  Water the plants/seeds regularly
*  Monitor the garden

*  Keep soils covered with mulch

soil until they decompose
*  Remove any seeds from the weeds first

covered and moisture in the soil

Further references:

a. Agricultural research (ARC). (2013) Production
guideline for summer vegetables

b. Agricultural research council (ARC). (2013).
Production guidelines for winter vegetables.

c. Food & Trees for Africa. Growing Green.
www.trees.co.za

Variations/Adaptations:
Plant perennial plants and self-seeding plants.

Seasonal variations:
Crops must be planted at the right time of year to make sure that
they survive and thrive.

» Break weeds at the stem close to the soil and leave the top growth on the soil, the roots will continue to bind the

. Dead leaves, cut grass, etc. can be scattered on the ground and over the crop beds as mulch to keep the sail

See also:

Guideline B.1.1.2. Crop rotation and intercropping
Guideline B.1.2.1. Designing a natural farming garden
Guideline B.1.2.2. Where to plant what

Guideline E.2.1. Nutrition in the home

Guideline D.1.4. Selecting beneficial trees
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Figure B.1.2.3-1: Summer rainfall planting calendar (Source: Afristar).
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B.2 Nutrient management

SVAL/
OVERVIEW

Compost helps return nutrients to the soil, reduces reliance on chemical fertilizers, increases soil organic matter,
maintains moisture and provides soil cover. This guideline outlines how to make and apply compost.

Funding opportunities: Legislation:

Not applicable Not applicable

Benefits: Livelihood opportunities: Improved soil fertility contributes to

« Cost-effective, valuable fertiliser to apply to high | improved productivity and crop yield which contributes to
value crops within homesteads household food security.

* Can be made in the period when labour
requirement to fields is low

» Diseases, pests, and weed seeds are destroyed
by high temperature produced during

Objectives:
Promote compost making at household level for cost-effective
soil fertility improvement.

composting

Criteria for application: Catchment perspective:

Seasonal application. Composting is done at the household level. It contributes to
improve soil fertility and saves money on expensive chemical
fertilizers.

METHODOLOGY

Methodology:

A — Compost

1. Changu (Chinese) method
a. Measure 11/2 to 2 m (11/2 to 2 spade lengths) diameter circle by using a peg and string

b. Heap 20-30 cm (foot to spade head) thick layer of composting material over marked area to form compost
heap base

c. Water the heap adequately until moisture just seeps out when the materials are squeezed
d. Add 3-5 cm (hand width) manure/booster on top and water adequately

e. Repeat steps 2 to 4 until the heap is 11/2 m (11/2 spade length) high with the diameter of each subsequent
layer reducing to achieve a conical shape

f. Cover heap with grass to reduce evaporation

g. Insert a stick into compost heap to check if decomposition has started. It should be warm/ hot: if it is not
warm, dismantle heap and start process again

h. Where decomposition has started, turn the heap after 3-4 days and thereafter every 4-5 days to speed up
decomposition

i. During the turning process, remove the outer layer from the heap and separate the middle layer from the
inner layer

j- Inthe process of rebuilding the heap:
i.  Putouter layer at bottom and water adequately
i.  Putinner layer in middle and water adequately
iii. Lastly, put middle layer on top/outside of heap, water and cover heap with grass
k. Normally the heap will mature within 30-40 days depending upon the nature of composting materials
2. Chimato method (For wet regions)

a. Follow steps 1 to 7 of the Changu method, except that two cross poles are fixed vertically at the base and
a third pole is fixed horizontally at the centre when making the compost

Remove the three poles after piling the compost materials
Smear the compost heap with mud after piling and remove poles leaving the vents open
Cover the heap with grass or plastic to maintain moisture
e. Close the top vent from the pole that was removed after 2 to 3 days
3.  Wooden frame method
a. Measure out a square of 1.5 by 1.5 m. Construct a frame 1.5 m long by 1.5 m wide and 1.5 m high
b.  Follow steps 2 to 7 of the Changu method
c.  Where decomposition has started, turn the heap every month.
d. Pile composting material 20-30 cm high and water adequately
e. The composted material will be ready after 2-3 months depending on composting material used
4.  Pit method (for dry regions)

aovo
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Measure out a square of 1.5 by 1.5 m. The length may be extended in multiples of 1.5 m

Dig a pit of not more than 1.0 m deep. Separate the topsoil from the subsoil

Put manure to a depth of 3 to 5 cm at the bottom of pit, and water manure until saturated

Fill with composting material to 20-30 cm in thickness and water adequately

Repeat steps 3 to 4 till pit is full

Cover heap with about 8 cm topsoil and add grass/mulch to reduce evaporation

After 1 to 2 weeks check for warmth by inserting a stick. If not warm, dig out heap and start the process
again

The composted material will be ready after 2-3 months depending on the composting material used

The pit method is not recommended during the rainy season because of potential waterlogging conditions

B — Liquid manure “tea”
a.

Use an old, non-leaking bucket or drum with something that can be used as a lid
Put some fresh cow, horse, sheep, goat or chicken manure in an old sock / cloth
Alternatively use leaves of Mexican Sunflower (Tithonia diversifolia)

Knot the bag. Put it in the bottom of the bucket with water and cover it. Leave it for a month. Stir with a
stick once a week

To use the “tea”™

Put two tin mugs full of the “tea” into a 5 litre bucket to dilute the “tea”

Then fill with fresh water until the mixture looks like weak tea

Now give this weak tea mixture to the plants

Trees will need one bucketful each

This can be used every two weeks in spring and summer to make the trees grow faster
Water the soil around the plants with the “tea” — not directly on the plants themselves

Equipment requirements:

» String and pegs

* Shovel/hoes

* Water and bucket for watering / Bucket for liquid manure

» Composting material which includes grass, crop residues, leaves of various plants, green fresh material, leaves
from legumes, vegetable/fruit, waste from kitchen

«  “Booster” with high nitrogen content (e.g. animal manure) and/or previously made compost
* Log, bricks or stone and small poles for Chimato method
» 0Old sock or cloth

lllustrations/ Diagrams:

Wooden sticks for areation @ leh el TR s

method

thf-‘d forunde | |« Pplastic bottles
shade of trees . .
L

» Pieces of china/ porcelain plates
» Batteries, light bulbs
* Aluminium, e.g. foil, wrappers, baking trays

* Any kind of plastic, including ear buds, straws,

washing powder packets, plastic shoes
* Polystyrene, e.g. meat trays

* Human, cat or dog manure
*  Weeds with seed heads

Figure B.2.1-1: Compost making using Chimato Figure B.2.1-2: Rubbish — Material that should NOT be added

to the compost. (Source: Food & Trees for Africa)
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Figure B.2.1-3: Liquid manure “tea”. (Source: Food &
Trees for Africa)

PLASTIC COVER

STICK TO STIR

SACK WITH £40KG
MANURE AND/OR PLANTS

Dgg‘r)l:‘lmﬁm 200 LITRE DRUM
iy FILLED WITH WATER

AERATIONFOLE, 5 50IL

ACTIVATING
MATERIALS

ORGANIC
MATERIALS

Figure B.2.1-4: Compost heap. (Source: Food & Trees
for Africa)

Photos:

Figure B.2.1-5: In-field compost mound (Source: S. Braid)

Ll L 4

Figure B.2.1-6: Compost making using pit method.
(Source: Critchley W, Di Prima S and Tuyp W.)

Variations/Adaptations:
See methodology for variations

Seasonal variations:
Not applicable

MAINTENANCE

Maintenance requirements:

Compost heap must be kept relatively moist, but must not be wet.
It should feel like a wet sponge

Heap should be placed in shade or under a shed to prevent it from
drying out

Proper ventilation can be achieved by mixing fine and rough
materials. Every point in the heap should be within 70 cm of a
ventilation point. Turning over also allows air to enter

DO NOT use plants that have been attacked by pests or diseases,
or weeds that have seed heads. Rather burn these and use the
ashes to spread around trees. Do not use coal ash as it poisons
rather than feeds the soil.

Potential drawbacks/disadvantages:

Composting is labour-intensive which
can be a limitation if labour is in short

supply
Not enough organic material available
Composting without manure is difficult

Compost heap can attract pests if heap
is kept in farmyard instead of field

REFERENCES

Definitions: | See also:
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Not applicable

SVaAat,:

Guideline B.1.1.3. Soil cover (Mulching)
Guideline E.6.1. Household waste management

Further references:
a.
b.

Food & Trees for Africa. Growing Green. www.trees.co.za

Critchley W, Di Prima S and Tuyp W. 2012. Sustainable land management in Sub-Sahara Africa information
cards. No 9 Integrated Soil Fertility Management. VU University Amsterdam

Desta L, Carucci V, Wendem-Agenehu A, Abebe Y. 2005. Community based participatory watershed
development: A Guideline. Ministry of Agriculture and Rural Development, Ethiopia

Sollod L. 2010. Composting Guide. Accessed online at http://www.organicsforall.org/composting.htm. 14 August
2015

Ministry of Agriculture, Irrigation and Food Security. Guide to agricultural production and natural resources
management. Agricultural Communication Branch, Ministry of Agriculture, Irrigation and Food Security
Environmental Affairs Department. 2005. Community environmental management manual — Soil conservation and
fertility improvement
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SUA O
OVERVIEW

In order to improve soil fertility, this guideline outlines how to use inorganic or natural fertilizers in order to restore
nutrients into the soil.

Objectives: Catchment perspective:

Maize is a dominant staple crop in South Africa, | « |n densely populated rural areas heavily dependent on
because it provides the best edible grain return for subsistence agriculture, land scarcity prohibits the devotion
the environment. However, continuous cropping of land to the restoration of soil fertility. Crop rotation and
without adding soil nutrients will lead to reduced soil intercropping with legumes contributes significantly to crop
fertility, declining vyields, and increased food nitrogen requirements but does little for replacing
insecurity. There is a limit to the ability of soils to phosphates or potassium to the soil.

provide available nutrients (particularly macro-
nutrients) for continuous crop production without
addition from outside sources.

* A balance of all essential soil nutrients is necessary for
healthy plant growth. The application of any one nutrient in
a soil with multiple nutrient deficiencies will have limited

Livelihood opportunities:

Good crop productivity and yield contributes to
household food security. Additional yield can be sold
to supplement income.

impact on crop growth. For example, the efficiency of
nitrogen uptake is affected by the availability of other
nutrients, particularly P, K and S.

Funding opportunities: Legislation:
Not applicable Not applicable

Criteria for application:

*  The most significant nutrient deficiencies, as a consequence of “mining” arable lands, are nitrogen and
phosphorus. Deficiencies of boron, zinc, molybdenum, copper, magnesium and manganese in addition to sulphur
have been reported by researchers in recent years.

*  Where soils are naturally high in potassium, and consequently fertilizer recommendations for many decades have
excluded potassium. However recent research shows that continuous maize cropping is resulting in soil
potassium depletion. Trial applications in most maize growing areas have shown significant response to
potassium fertilization.

*  The essential nutrients for maize (and all other crops) are the macro-elements nitrogen (N), phosphorus (P),
potassium (K) and a range of micro-elements such as sulphur (S), boron (Bo), manganese (Mn), iron (Fe),
magnesium (Mg), copper (Cu) and zinc (Zn). Of these micro-nutrients, sulphur (S) is required in the largest
quantities by crops and is often added to macro-nutrient fertilizers.

*  There are effectively only three sources for supplying the key nutrients, particularly nitrogen, in arable farming:

1. Organic sources recycled from within the cropped area or concentrated from a larger area (mulching,
compost, leaf fall; manure) (see Guideline B.1.1.3 Soil cover (Mulching) and Guideline B.2.1
Composting making)

2. Biological nitrogen fixation (see Guideline B.2.5 Agroforestry)

3. Mineral (inorganic or chemical) nitrogen fertilizers

«  Fertilizer use is an essential component of sustainable and productive maize production for the following reasons:

o Continuous cropping of maize where soil nutrient extraction consistently exceeds soil nutrient addition has
resulted in soil nutrient depletion (“nutrient mining”).

o The intensity of dryland cropping and limited livestock numbers precludes the use of manure as a major
source of replacement nutrients for maize production

o Intercropping and crop rotation with legumes can make a contribution to the soil nutrient requirements for
maize but cannot provide all the requirements

o The positive impact of the Farm Input Subsidy Programme — which includes a fertilizer package —
demonstrated conclusively (through the highly significant increase in the national maize harvest), the value
of applying inorganic fertilizers to maize

Benefits:

» Improved crop yields through improved soil fertility and nutrients

* Increase yield contributes to increased food security and potential income.

*  The production of organic fertilizers could form alternative income generation projects

METHODOLOGY

Methodology:

1. Split application of fertilizer is important to prevent loss of nitrogen by leaching (drained deep by infiltrating
rainfall) before fully absorbed by the crop. This is particularly important on sandy (lighter) soils. However split
applications of P or K fertilizers or the application of the basal fertilizers P and K after crop emergence will
reduce yields significantly and is not recommended.
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Modest use of fertilizers is therefore strongly encouraged to boost crop yields and increase the quantity of

biomass needed to protect the land from runoff and erosion as recommended in the guidelines for

conservation agriculture.

3. If resources allow, either through the Malawi subsidy program or from the open market, chemical fertilizers

should be applied at an economical rate as follows (this recommendation refers to maize):

a. Basal Dressing at time of planting: Apply 100 kg (2 bags) of 23:21:0+4S per ha. This provides 23 kg of
N/ha, 21 kg of P/ha and 4 kg of S/ha. If potassium deficiencies are suspected, a mixture containing
potassium is recommended or a top-dressing of KCI can also be applied

b. Top Dressing two weeks after planting: Apply 100 kg (2 bags) of Calcium Ammonium Nitrate (CAN) per
ha — this provides 25 kg of N/ha or 1 bag/ha of Urea — which provides 23 kg of N/ha.

Variations/Adaptations:

Use of organic fertilizers to replenish soil nutrients is both cheaper and more environmentally friendly than chemical

fertilizers. However, where soil nutrients are significantly depleted then chemical (inorganic) fertilizers are required.

Sources of organic nutrients:

Potassium (K)

*  Wood Ash: The original source of “potash” fertilizers, hardwood ashes can be used directly as a fertilizer (about a
20 litres bucket per 1000 square metres) or added to your compost pile to increase the potassium content. Wood
ash also raises soil pH, so be sure to do regular soil testing to make sure it stays balanced

«  Compost: Compost is full of nutrients, including potassium, especially if it is beefed up with banana peels and
other fruit and vegetable waste. The potassium compounds in compost are water-soluble, which makes them
readily available to plants but also likely to leach out of your compost pile over time

Nitrogen (N)

*  Composted Manure: The nitrogen content of manure from grass-eating animals varies, but it is a great source of
both nitrogen and organic matter. Because raw manure can burn plants and may contain weed seeds and
pathogens, compost it in a hot pile or age it for at least 6 months. To use fresh manure, spread it over the soil in
dry months and turn it into the top 6 inches a month before spring planting

*  Poultry Manure: Manure from chickens and other poultry is an excellent source of nitrogen, potassium, and
phosphate. Fresh manure contains a lot of ammonia and is “hot,” so till it in at least 4 months before planting, or
compost it first. (Refer Guideline B.2.1 Compost making)

. Blood Meal: This fast-acting fertilizer, made from slaughterhouse waste, is a potent, easy-to-find source of
nitrogen. Blood meal can burn plants, especially young seedlings. Mix it with water and apply it through your
irrigation system or a watering can, or dig it lightly into the soil before planting

* Feather Meal: Dried chopped chicken feathers contain keratin, a tightly structured protein that’s not easily broken
down by soil bacteria, making this an excellent, long-term source of nitrogen. Incorporate into soil before planting

»  Alfalfa Meal: This excellent source of nitrogen, phosphorus, and potassium also encourages beneficial microbes.
Alfalfa decomposes rapidly, generating heat, so do not use it directly in planting holes or in contact with fragile
roots. Scratch it lightly into the soil surface

*  Cottonseed Meal: The ground meal from cottonseeds provides nitrogen in a fairly slow-release form and is slightly
acidic, so use on plants that require a low pH. Some organic gardeners avoid cottonseed meal because, unless
the cotton crop was grown organically, it may have come from a field of genetically modified cotton or contain
residues of toxic pesticides. The same can be true of other plant-derived fertilizers

* See also Guideline B.2.5 Agroforestry for infield nitrogen fixing and Guideline B.2.1 Compost making for
green manures, e.g. comfry and Tithonia diversifolia.

Phosphorus (P)

«  Bat manure: Guano (manure) from fruit-eating bats is high in phosphate. Application: 1-1.5 kg/10 m?

»  Fish bone meal: Made from steamed, fish bone meal, is readily absorbed by microorganisms and plant roots in
the soil. Application: 0.5-1 kg/10 m?

+  Cattle bone meal: Made from steamed, ground cattle bones. P in bone meal is highly plant-available. Great mixed
into the planting hole with bulbs. Application: 4.5 kg/10 m?

«  Chicken manure: Good manure source for P and some K. Application: 5-10x 20 litre buckets/10 m?in a 1-2.5 cm
layer

«  Pig manure: Good, balanced manure source of N, P, and K. Note: some pig parasites and pathogens can infect
humans, pig manure is not allowed in many organic protocols. If it is used, it must be hot-composted prior to use
or only applied to non-edible vegetation. Application: 10x 20 litre buckets/10 m? in a 2.5 cm layer

Sulphur (S)

»  Soil conditions where S is most likely to be deficient are low organic matter levels, coarse (sandy) texture with
good drainage, and high rainfall conditions. However, sulphur requires some time before it is converted to
sulphuric acid with the aid of soil bacteria. This conversion rate is dependent on the particle size of the sulphur,
the amount of soil moisture, soil temperature and the presence of the bacteria. As a result, it can take several
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months to decrease the pH value.

«  Naturally occurring sulphur is usually located around hot springs. Application: 20 kg per 100 m? to reduce pH from
8.5 to 6.5-6.8 in sandy soils.

Photos:

- ] \ . 1 g :- 4
b " .~ - 4#% -
Figure B.2.2-2: Maize showing nitrogen deficiency (note
yellowing of leaves)

Figure B.2.2-1: Maize well-fertilized

Equipment requirements: lllustrations/ Diagrams: Not applicable
* Inorganic fertilizers
» Safe storage areas

Seasonal variations:
» Potassium is water soluble. Supplies of potassium must be

* Shovel kept dry, whether chemical or organic.

+ Compost pile » High runoff after application of inorganic fertilizers can lead
*  Bucket to contamination and eutrophication of water resources,

«  Water including groundwater. Ensure fertilizers are well mixed

into the soil before the heavy rains.

MAINTENANCE

Maintenance requirements:
*  Monitor the health of crops

* Monitor the health of water resources downstream of fields where inorganic fertilizers are applied. If eutrophication
appears, reduce dosing with inorganic fertilizer

REFERENCES
Definitions: See also:
Not applicable Guideline B.1.1.2. Crop rotation and intercropping
Guideline B.1.1.3. Soil cover (mulching)
Further references: Guideline B.2.1. Compost making
. . . Guideline B.2.5. Agroforestry
a. hitp:/www.grow-it-organically.com/ Guideline D.1.4. Selecting beneficial trees

SVAt -

Microdosing is low-technology precision agriculture technique initially developed by ICRISAT. Small doses of fertilizer
applied in the right place has been found to lead to large benefits in yields for the smallholder farmer.

Objectives: Criteria for application:
Microdosing involves the application of small, | Applied at plot and catchment scale.

affordable quantities of fertilizer with the seed at

planting time or as top dressing 3 to 4 weeks after Funding opportunities: Not applicable

emergence. This enhances fertilizer efficiency | Legislation: Not applicable

compared to spreading the fertilizer over the field. Livelihood opportunities: Improved soil fertility and crop yield

contributes to household food security.

Catchment perspective: Benefits:
Will improve yields for both grains and vegetables | « |mproved crop yields through improved soil fertility and soil
over several years (or sooner). nutrients;

» Higher yield contributes to increased food security.
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METHODOLOGY

Methodology:

The farmers who use microdosing apply 6 gram doses of fertilizer, about a full bottle cap or a three finger pinch, in the
hole where the seed is placed (at the time of planting).

With conservation agriculture farmers dig small holes before the rain starts, then fill it with manure, if available. When
rains begin, they put fertilizer and seeds in the hole and the soil provides a moist environment, encouraging root growth,
and the water is captured instead of running off the hard-crusted soil. Fertilizer should not be place directly on to the
seeds.

Equipment requirements: Variations:
Bottle top or bottle cap. A larger amount of fertilizer can be added if it is available. The
application method should remain the same.

lllustrations/ Diagrams: Not applicable

Photos: ) Photos:

Figure B.2.3-1: Micodosing = :
Walker) ' k.

e e

MAINTENANCE Figure B.2.3-2: Three ﬁ'r;ger pinch for microdosing fertilizer.
Maintenance requirements: (Source: N. Walker)

Not applicable

REFERENCES

Definitions: See also:

Not applicable Guideline B.2.1. Compost making

Guideline B.2.2. Natural fertilizers

Further references:

a. ICRISAT .2009. Fertilizer Microdosing — boosting production in unproductive lands. The International Crop Research
Institute for the Semi-Arid Tropics (ICRISAT), Patancheru, India.

VAL
OVERVIEW

A move from conventional farming (i.e. tilling the soil) to conservation farming can result in increased number of weeds.
An appropriate weeding strategy is required for successful conservation farming. Weeds lower crops yields due to
competition for water, nutrients, light and space.

Objectives: Criteria for application:
Weed when small to save time and effort 1 ha can be | Can be applied at the plot and village scale.

weeded in 7 days when weeds are 2-3 cm tall, but 14
days to weed when the weeds are 30 cm tall. Livelihood opportunities: Improved soil fertility and crop yield
contributes to household food security.

Catchment perspective: Funding opportunities:
Will improve yields for both grains and vegetables | Not applicable
over several years (or sooner).
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Benefits:
Will result in higher yields and assists greatly in the
transition to successful conservation farming.

Methodology:
1. Hoe weeds when they are small, it is easier than removing large weeds and requires less effort;

2. Weed by hand or with a hand held instrument (i.e. hoe) disturbing the soil as little as possible, simply cutting off
the weed at the soil surface;

4. Don't let weeds set seed in your field.

3. Remove creping grasses by pulling them up and carrying them right out of your field;

5. Be precise when planting seed, ensuring a good early canopy to shade out the weeds.

Legislation:
Not applicable

lllustrations/ Diagrams:
Not applicable

Equipment requirements:
Hoe.

Seasonal variations:
Not applicable

Variations/Adaptations:
Weed throughout the season and again at the end of
the growing phase.

Maintenance requirements:
Weed throughout the season and again at the end of
the growing phase.

Potential drawbacks/disadvantages:

Weeding under conservation tillage more time
consuming than under conventional farming.
However, will result in higher yields if correct land
management is applied.

Definitions:
Not applicable

Photos

Figure B.2.4-1 . A standard hoe can be used for the weeding.
(Source: N. Walker)

See also:
Guideline B.1.1.3. Soil cover (mulching)
Guideline B.2.1. Compost making

Further references:

Foundations for Farming. 2014. Weeding information Sheet. Foundations for Farming, Harare Zimbabwe.
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Agroforestry is the intentional integration of trees within a cropping system for multiple benefits. It is increasingly
recognised as one way of dealing with the lack of space and infertile soils. This guideline provides an outline of how to
implement agroforestry.

Objectives:

To enhance soil productivity and improve crop
production through nutrient input (recycling
especially of nitrogen through fixation, and
other nutrients in leaf litter), and crop
protection (shade, windbreaks, etc.).

To optimise productivity of the land through
multiple use.

To increase overall timber resources providing
fuel and other timber products.

For fodder, fruit and other non-timber forest
products.

Criteria for application:

« Almost all croplands can benefit from agroforestry.

« The interaction between crop and tree must be considered. Lack of
competition from the tree for crop resources (sunlight, water, nutrients)
is important.

» Species selection — there are a number of species recognized
as especially useful agroforestry trees. These are discussed
below.

Livelihood opportunities:

Agroforestry contributes to soil fertility thereby improving crop yield,
which contributes to household food security. It also provides
additional food sources that can be sold for additional income, as
well as supplying firewood for cooking, thereby contributing to
household energy.

Catchment perspective: Benefits:

* Reduced demand on natural timber * Improved crop yields through nitrogen fixation, shade, nutrient
resources addition from leaf litter, windbreak protection, improved infiltration

» Lower requirements for fertilizer *  Soil protection against erosion (water and wind)

* Less soil erosion — by wind and water *  Additional timber and other resources (medicinal, fruit, fodder,

Improved all-year infiltration through better
soil cover, with little negative impact on the | °
catchment hydrology (water use)

etc.)

Local production of woody products close to homestead without
cost in terms of productive land (space)

Funding opportunities:
Not applicable

Legislation:
Not applicable

METHODOLOGY

Methodology:

1. The key methodology is the integration of trees into crop farming

2. Trees are selected for their value as windbreaks, sources of humus and fertilizer (especially nitrogen-fixing trees),
shade and sometimes fodder

3. Trees may be evergreen or deciduous — depending on companion crop and primary purpose

4. Agroforestry trees are generally grown in nursery situations for in-field planting. Faidherbia albida however should
be established directly in-field due to the sensitivity of its tap-root on transplanting

5. Trees are harvested, and new trees planted, when productive benefits decline. This is done on a selective basis

lllustrations/ Diagrams:
Not applicable

Equipment requirements:
Standard farming equipment.

Seasonal variations:

Select tree species suitable to the area and
objectives

A variety of tree species can be planted to
provide different services, i.e. nitrogen-fixing,
firewood, fruit, shade, biomass

Variations/Adaptations:
Agroforestry can take a number of different forms:

Windbreaks

Fence lines, field edges, contour plantings for
erosion control

Alley cropping — hedges and low shelterbelts
with interplanting of food crops

Mixed intercrop planting — either in widely
spaced rows or openly (often randomly)
spaced within fields

Occasional shade or fruit trees

Photos:

Figure A.2.5-1: Agroforestry trees growing in the field, providing
nitrogen fixation and shade, amongst other services. (Source: S.
Braid)

Maintenance requirements:

* Replacement of trees as they age and end their useful
productive lifespan — this is a selective process of occasional
tree replacement, dependent on the observation of the
individual farmer

»  Shelterbelts and contour plantings may need replacing as
trees grow too large and begin to dominate to the detriment of
crop growth
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Further references:

a. Bunderson WT, Jere ZD, Hayes IM and
Phombeya HSK. 2002. CBommon
Agroforestry Species in Malawi.

b. Malawi Agroforestry Extension Project.
Publication no 46. MAFE Booklet Series 1

SVAL

»  Protect natural regeneration

See also:

Guideline B.1.1.1. Conservation tillage

Guideline B.1.1.2. Crop rotation and intercropping
Guideline B.1.1.3 Soil cover (mulching)

Guideline B.2.2. Natural fertilizers

Guideline B.1.2.1. Designing a natural farming garden
Guideline B.1.2.2. Where to plant what

Guideline B.1.2.3. When to plant what

Guideline B.2.1. Compost making

Guideline E.2.1. Nutrition in the home
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C WATER STORAGE AND MANAGEMENT

CATCHMENT MANAGEMENT GUIDELINES ISSUES CAPACITY
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Action Legislation Scale Labour Complexity Cost
Prevention @@, Other v Household/h\ Single person* Simple / Free to little =

Rehabilitation ./ NWA/NEMA & Village ﬂ:@ Few people m Advanced ﬁ‘j Medium cost

Catchment- Manypeople’g Complex ﬁ-g Expensive "i

Water is critical to life and to farming. Two key issues affecting water are: access to water, and managing
water. Access can be improved through household or community storage of water and resource protection.
Access to water is also improved through water efficiency, i.e. using the water wisely to make it last longer;
and through recycling water. These guidelines provide techniques on water use efficiency and recycling, water
harvesting and storage, groundwater and infiltration, small dams, and small-scale irrigation schemes. By
improving access to water, water can also be managed more sustainably, which is beneficial both to the
community and to the catchment at large.

C.1 Water use efficiency and recycling
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The water use efficiency guidelines provide advice that will help to improve water management in agriculture.
By improving water efficiency through suitable crop selection, proper irrigation scheduling, effective irrigation
techniques, and using alternative sources of water for irrigation, it will be possible to increase water availability
and make the water last longer. These guidelines also address point source protection of water collection
points.

C.2 Water harvesting and storage

These guidelines will help to provide access to additional water by harvesting water (collecting runoff) and
storing water. By harvesting water, farmers can increase the area they irrigate, grow crops in the dry season,
and support livestock. Water storage at the household or village level improves access to water, and reduces
the labour burden, by reducing the number of trips to boreholes.

C.3 Groundwater recharge and Infiltration

These guidelines provide information to improve groundwater resources in particular by the infiltration of
rainwater into the soil, thereby increasing availability of water stored in the rooting zone and groundwater.
Increased water availability in the rooting zone reduces dependence on surface water irrigation, and provides
increased potential for cultivation during dry seasons. Increased groundwater feeds the spring and improves
surface water flow lower down the catchment as well as the level of water in wells close-by.

C.4 Small dams

These guidelines provide information to help the community to construct small dams to store relatively small
amounts of water. Stored water means water retained in the catchment for as long as possible, thereby
increasing the time for infiltration and groundwater recharge. This also helps to reduce flooding downstream,
and allows for the productive use of otherwise “lost” water.

C.5 Small-scale irrigation

This guideline provides information on techniques for diverting water to irrigation schemes. Water can be used
directly in the field, or to fill water storage structures from which supplies can be withdrawn.
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C.1. Water use efficiency and recycling

OVERVIEW

SVA L

Where irrigation is used for crops, it is important to make the most efficient use of the water as possible. This is done
by reducing the amount of water lost through evaporation, leaks and deep drainage. Drip irrigation is the irrigation
method that has the lowest evaporation losses, and this guideline gives instructions on how to install a drip irrigation

system.
Objectives: Catchment perspective:
» To improve water use efficiency (i.e. by » Canals and diversion structures are properly constructed.
reducing water losses). « All regulations governing water resources management at the field
» To enhance the health of water bodies level are being followed.
(rivers, wetlands and lakes). Funding opportunities: Not applicable
Legislation: Livelihood opportunities: All life needs water. Water is a scarce
« National Water Act 36 of 1998 resource. Efficient use ensures its sustainability.
»  Water Services Act 108 of 1997

Benefits:

Freeing water for on-farm expansion of irrigation

Generating surplus water to provide additional flows for rivers and
wetlands.

Reducing adverse environmental impacts such as increased salinity
and water logging conditions

Reducing payments for water abstracted
Indirectly addressing water shortages associated with climate change

Criteria for application:

» Land is ideal for irrigated agriculture.

» Water resources are available in
adequate amounts and in good quality to
support crop irrigation.

» Climate change impacts are taken into
consideration in the development of the
irrigation schemes.

METHODOLOGY
Methodology: Drip Irrigation
General 1. Dig a narrow trench through the middle of the vegetable
1. Practicing on-farm sustainable water resources bed, with a slight slope in it
management 2. Lay the PVC pipe in the trench. Cap/ stopper on one end.
2. Adopting efficient technologies such as drip 3. Make a small hole in the pipe every 5 cm with a nail
irrigation 4. Cover the pipe. Leave a portion of the pipe sticking out the
3. Adopting best practices as a means of ground, to pour the water into. Keep the end covered to
narrowing the range of water use efficiency prevent mosquitos getting in.
4. Utilise drip irrigation where possible
lllustrations/Diagrams:

Photos:

| (a

Figure C.1.1-2: Irrigation scheme. (Source: FAOQ. Irrigation

Agri Tek.) Water management: Irrigation methods)

Equipment requirements: Maintenance requirements: See also:

PVC piping / plastic bottles Check for leaks, stagnant water Guideline C.1.2. Wastewater recycling
Seasonal variations: Variations/Adaptations: Guideline C.1.3. Excess water reuse

Not applicable Not applicable Guideline C.2.1. Roof runoff and storage
REFERENCES

Further references:

a.
b.
c.

FAO. Irrigation Water management: Irrigation methods. Chapter 6.

Drip Irrigation. Accessed online at http://www.fao.org/docrep/s8684e/s8684e1g.gif. 19 August 2015
Suriya Agri Tek. Drip Irrigation Products. Accessed online at http://suryaagritek.tradeindia.com/drip-irrigation-

products-1365870.html. 19 August 2015

WOCAT 2007. Where the land is greener — case studies and analysis of soil and water conservation initiatives

worldwide. Eds, Liniger, H and Critchley, W. pp 325-331.
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Wastewater recycling is the treatment of wastewater to remove solids and impurities, this water is used in sustainable
landscaping irrigation, to recharge ground water aquifers, to meet commercial and industrial water needs and for
drinking. The purpose of this process is for water conservation and sustainability (Bischel et al., 2013). Most Wastewater
Treatment Plants (WWTP) in South Africa are relatively small systems. In South African Metros typically have a few
large WWTPs and are generally well equipped and operated. Specific challenges exist for smaller and poorer
communities, these challenges relate to the small scale of operation and having to establish new skills and
competencies. The infrastructural, mechanical and electrical maintenance of the plants also present challenges
(Snyman et al., 2008).

Objectives: Criteria for application:

«  To conserve water » If collected using a separate plumbing system from blackwater
(wastewater from toilets containing faeces and urine), domestic
greywater can be recycled directly within the home, garden or
company

*  Most cleaning agents contain sodium salts, which can cause
excessive soil alkalinity, inhibit seed germination, and destroy
the structure of soils by dispersing clay. Soils watered with
greywater systems can be amended with gypsum (calcium
sulphate) to reduce pH to some extent. Growing legumes in
crop rotation may help in sustaining any pH reduction. In most
cases high levels of organic matter in the soil help buffer any
effects on pH that the addition of greywater may have.

» To promote sustainability and reuse of water

Catchment perspective:

* Minimises resource depletion by lowering
the extraction of fresh water from rivers and
aquifers

* Minimises water pollution by reducing grey
water that ends up as effluent in rivers

Funding opportunities:

Not applicable

Legislation: Alternatively using alkalinity tolerant species/varieties of crops
* National Environmental Management Act and pasture can reduce the impact of high pH.

107 of 1998. Benefits:
» National Environmental Management: Waste | « Wastewater recycling decrease the diversion of water from

Act 59 of 2008. National Water Act 36 of sensitive aquatic ecosystems

1998. + Reduce discharge to sensitive water bodies

* Reduce and prevent pollution

METHODOLOGY
Methodology:

1. Collect greywater from baths, showers, hand basins and clothes washing machines / washing tubs to separate
collection tank

Pump or lead this water out to the garden
Use a separate plumbing system for blackwater from toilets
Domestic greywater can be recycled directly within the home or garden

As a safety and health issue, given that greywater may contain nutrients and pathogens, do not use greywater on

vegetable gardens if the crop is to be eaten raw or uncooked.

*Do not use greywater that has faecal contamination, i.e. from washing nappies, etc.

7. Given that greywater also contains substances that can reduce plant growth or crop yield if present at sufficiently
high concentrations, it is very important to store it before use for irrigation purposes. If stored, it must be used
within a very short time or it will begin to deteriorate due to the organic solids in the water

8. Regulations change by country and region, but common guidelines for safe usage include not storing the
greywater for more than 24 hours, ensuring it cannot pool or runoff, and depositing it with subsurface irrigation.

9. ltis essential to put nothing toxic down the drain—bleaches, bath salts, artificial dyes, chlorine-based cleansers,

strong acids/alkali, solvents, and products containing boron, which is toxic to plants at high levels

o wnN

o

lllustrations/ Diagrams:
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Figure C.1.2-1: Wastewater recycling diagram. (Source: Gupta, A)

Photos: Equipment requirements:

Not applicable e  Small sub soil collection tank with submersible pump, basic filter, float switch,
and delivery piping.

e  Separate plumbing system

. Filtration
Seasonal variations: Variations/Adaptations:
Not applicable » Greywater can be reused for toilet flushing

MAINTENANCE

Maintenance requirements:
Ensure that fat and food waste from kitchen sinks does not contaminate water.

REFERENCES

Definitions: See also:

Aquifer: a body of permeable rock that can contain or transmit | Guideline B.1.2.1. Designing a natural

groundwater. farming garden

Greywater: the relatively clean waste water from baths, sinks, washing | Guideline B.1.2.2. Where to plant

machines, and other kitchen appliances. Guideline B.1.2.3. When to plant what

Blackwater: wastewater containing faeces, urine and flush water from | Guideline C.1.3. Excess water re-use

flush toilets Guideline C.2.1. Roof runoff and storage
Guideline C.3.2. Zai planting pits

Further references:

a. Gupta A. A Step towards sustainable water Management — Greywater Reuse. Accessed online at
http://www.engineeringcivil.com/a-step-towards-sustainable-water-management-grey-water-reuse.html. 19 August
2015

b. Bischel, H.N., Lawrence, J.E., Halaburka, B.J., Plumlee, M.H., Bawazir, A.S., King, J.P., McCray, J.E., Resh, V.H.
and Luthy, R.G., 2013. Renewing urban streams with recycled water for streamflow augmentation: hydrologic,
water quality, and ecosystem services management. Environmental Engineering Science, 30(8), pp.455-479.

c. Snyman, H.G., Van Niekerk, A.M. and Rajasakran, N., 2006, May. Sustainable wastewater treatment -What has
gone wrong and how do we get back on track. In Proceedings of the water institute of South Africa (WISA)
conference, Durban (pp. 21-25).
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used to water crops by channelling it into a ‘fertility pit’.
can also be used in this way.

VAt

When borehole hand pumps are used, water often spills and the area becomes wet and muddy. The spilt water can be

This guideline describes how to construct a fertility pit. Greywater

Objectives:
To re-use “lost” water for productive purposes.

Catchment perspective:
» Conservation of water for
production rather than wasting it

* Avoid erosion around hand pumps

beneficial crop

Criteria for application:

» Used at borehole hand pumps and smallholder fields

» Often planted with water-loving plants, e.g. bananas,
pawpaws or sugarcane.

» Can be used in conjunction with greywater

Benefits:

* Increase absorption/infiltration of water into the
soil

» Allow for planting of crops with water that would

Livelihood opportunities:

Improved water efficiency, additional crops can be sold for
additional income towards maintenance of borehole or water
supply system.

have been wasted
* Improve food security
» Ensure that area around boreholes is kept clean

Funding opportunities: Not applicable

and dry and not muddy

* Improves water quality in the system

Legislation: Not applicable

METHODOLOGY

Methodology:

1. Fertility pits next to borehole hand pumps enable runoff water to be captured and conserved in 1 m deep pits that
are filled with organic matter such as compost or manure

Dig 1 m deep pits

o0k N

Fill with organic matter such as compost or manure
Plant crops such as water-loving plants, e.g. bananas, pawpaws or sugarcane
. Crops can then be sold to earn money to upgrade and maintenance of the tap or borehole.

The organic matter increases the fertility of the soil and minimises the loss of water from evaporation

lllustrations/ Diagrams:

Photos:

Figure C.1.3-1: Fertility pit. (Source: W. Enright)

Figure C.1.3-2: Spilt water from borehole hand pump channeled
into a fertility pit. (Source: W. Enright)

Equipment requirements:

Variations/Adaptations:

*  Shovel Lends itself as a soakaway around buildings — to absorb
- Compost greywater.
Seasonal variations: Not Applicable
MAINTENANCE

Maintenance requirements: Not Applicable

REFERENCES

Definitions:

Erosion: removal of surface material from Earth’s
crust, primarily soil and rock debris, and the
transportation of the eroded materials by natural
agencies from the point of removal.

Runoff: Runoff can be described as the part of the
water cycle that flows over land as surface water

See also:

Guideline B.1.2.1. Designing a natural farming garden
Guideline B.1.2.2. Where to plant what

Guideline B.1.2.3. When to plant what

Guideline C.2.1. Roof runoff and storage

Guideline C.3.2. Zai planting pits

Guideline C.1.1. Water use efficiency
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Guideline C.1.2. Wastewater recycling

instead of being absorbed into groundwater or
evaporating.

Further references:
a. Denison J, Smulders H, Kruger E, Ndingi H and Botha M. 2011. Water Harvesting and Conservation — Volume 2

Part 1: Technical Manual and Farmer Handouts. Water Research Commission
b. Guidelines for the Safe Use of Wastewater, Excreta and Greywater (WHO, 2006)
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C.2. Water harvesting and storage

v VA
OVERVIEW

Rainwater harvesting is the accumulation and deposition of rainwater for reuse on-site, rather than allowing it to run off.
Runoff may be harvested from roofs and ground surfaces as well as from intermittent or ephemeral watercourses. In
South Africa the practice is mostly common in rural areas and tends to be the primary source of drinking water.

Catchment perspective: Criteria for application:

. G|V|ng communities the ab|||ty to be more self-sufficient » Preference for installation of water tanks should be given
in terms of water during the dry season will reduce to communities situated at greater distances from safe
pressure on the catchment system as a whole and on water sources, both installed and natural, as these
nearby wetlands specifically communities are at greatest risk from dry spells

» The type and size of tank should take into account the
farming practices and likely future community needs

» The sizing of the catchment area is critical in
determining and realizing the amount of rainwater to be
harvested (listed criteria for application)

* Provide an alternative supply of water thereby reducing
some pressure on other resource supplies

* Ensure better crop yields
* Reduce runoff and erosion
» Keep the water in the catchment for as long as

possible
Objectives: Livelihood opportunity:
*To show communities how to construct an above Stored water at the household level provides improved
ground water tank, e.g. from a roof access to water. Increased access contributes to improved
* Provide an alternative source of water health, crop productivity, and household use.

» Use “lost” water for productive use (domestic use,
agriculture, fish farming, livestock use)

Benefits:

« Communities will be able to collect and store water giving them access to a water supply during the dry season to
water gardens and for domestic use

¢ Reduce use from other sources
» Diminishes flooding, erosion and the flow to storm-water drain

Funding opportunities: Legislation:
Not Applicable Not Applicable
METHODOLOGY

Methodology:

General considerations

1. The tank must always be circular, hemi-spherical or spherical (ball shaped) in order to apply water pressure equally
on the tank walls. Square or rectangular tanks are more likely to crack

2. The tank must be covered to prevent evaporation from the sun, keep the water clean and should not be accessible
to mosquitoes

All inlets (taps, ventilation pipes) must be screened with mosquito-proof mesh

Dirty things should not be dipped into the water (hands, clothing, etc.)

Place the storage tank near the place of usage (kitchen or garden)

Redirect the overflow or spilled water to a nearby garden or orchard

Tank construction

An experienced artisan will follow these steps:

1. Use sun-baked, compressed soil bricks standing on a base of approximately 1.5 m diameter to construct the
cylindrical tank

2. Make an exact circle using a wire tied to a vertical pipe erected in the centre of the foundation as a guide. Excavate
the circle to a depth of one brick for the foundation (Figure C.2.1-1)

3. Make a level base of bricks on the foundation with the bricks interfiled with cement

4. Build a circular wall of bricks from the edge of the base, to a height of approximately 1 meter (depending on the
clearance of the overhanging roof) to make a cylinder. (Figure C.2.1-2)

5. Reinforce tanks built of bricks or blocks with barbed wire, wrapped as a spiral tightly around the exterior tank walls.
Tie the first 4 rounds at the foundation, followed by a spiral (spaced 5 cm) for the lower 1 meter of the tank. For the
rest of the tank (above 1 m height), continue the spiral with a spacing of 10 cm

6. Plaster the outside of the tank with 2 cm of mortar. Plaster the interior wall and floor with 2 cm of mortar. Apply
waterproofing agent onto the mortar with a square steel trowel to waterproof the tank (Figure C.2.1-3)

7. Remember to leave space for an overflow. The area below the overflow should be strengthened and overflow water

should be directed by a small swale or berm to a planting pit.

o0k
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8. Make the lid from two sheets of corrugated iron, cut to shape with an overlap. Cement one sheet to the tank. Leave
the other sheet free so it can be lifted off and water removed. Place bricks on the loose sheet to hold it down so the
wind does not blow it off (Figure C.2.1-4)

Gutters

1. Construct gutters using plain galvanized iron, split bamboo or sisal poles

a. Install gutters on the roof to drain rainwater from roofs to storage tanks. Gutters can be tied to the roof with
rope, sticks or hangers made from galvanized wires (Figure C.2.1-5)
b. Where possible the gutters should be mounted to a splashguard to divert water straight into the gutter (Figure
C.2.1-6)
2. Calculating volume of water from roof catchment
a. Determine the area of the roof in square metres, e.g. 5m x 4 m =20 m?
b. Determine the average annual rainfall in mm, e.g. 1000 mm =1m
c. Calculate the volume of the water generated, e.g. 20 m? x 1 m = 20,000 litres (minus 10% losses)
3. Determine the size of the tank/ reservoir, e.g. a 2,000 litre tank will fill about 9 times

lllustrations/ Diagrams:

Key dimensions and material quantities:

Gotters A tank of: Unit | Quantity
Tank diameter m 1.5
Downpipe, Tank helght m 1
werflow = Storage volume / 1767

First flush

device

Requires materials:
Total no of burnt bricks

s ; Inlet
! (size 9 x 4 x 3 inches) No. | 380
. Tap Total length barbed wire m 110
Washout 3 Soakaway Total volume of mortar m3 2.5

Figure C.2.1-1: Typical Domestic Roofwater Harvesting Corrugated iron sheet m2 18
system in Kenya :
(Source: Kenya Water for Health Organisation. 2014).

Photos: (Source: MDGF. 2012)

..l"ﬁr o S

Figure C.2.1-2: Rooftop rainwater harvesting tank
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Figure C.2.1-4: Foundation of tank Figure C.2.1-5: Tank walls
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Figure C.2.1-6: Plastering of mortar Figure C.2.1-7: Fitted roof
e, SN N e — ; p ::--.' S ir_*{; : :E-ir—

Figure C.2.1-8: Steel gutter fitted to roof Figure C.2.1-9: Splash guard gutter filling tank

Equipment requirements: Variations/Adaptations:

» Collection system: » Can make smaller storage tanks for household use,
«  Catchment (i.e. the roof) or larger tanks that several buildings can contribute

» Conduits, e.g. Split bamboo or sisal pole to serve as a to, e.g. at a school or civic building.
gutter or metal or plastic gutter. » Can use plastic “Jojo” tanks instead of building a

tank, but when these break the storage is lost and a
new tank must be purchased, whereas a
constructed tank can be repaired.

» Storage tank:
*  Oven-baked bricks

+  Cement e o =
D : .

+  Waterproofing agent 2 8 ] ' -

*  Rope i e \L' e

* Barbed wire or building wire

» Corrugated iron sheets or netting to cover the tank and
keep debris and mosquitoes out

Seasonal variations:

Construction work should take place in the beginning of the dry
season when there is no risk of an unexpected thunder shower
that can flood the construction site. r:

MAINTENANCE

Maintenance requirements:
» Keep catchment/roof free of debris

»  Check gutters and strainers devices at least twice before and after the rainy season. Keep them clean and free of
leaves and debris. Before the rain starts, the tank or storage area should be clean

* Clean and maintain filters, including drip filters

» Regularly check the tank to ensure there are no unscreened or damaged openings that allow insects, rodents or
animals to get into the tank. Ensure the tank lid is tight

»  Check the tank every two years for sludge and have the tank cleaned if there is a thick layer of sludge on the bottom
of the tank

» The first dire