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Environmental Assessment Guidelines - Irrigated agriculture 

ABOUT THESE GUIDELINES 

The Namibian Constitution guarantees current and future generations of Namibians the right to 
an environment conducive to health, well being and security as well as to equitable access to the 
nation's resources including genetic resources. All individuals, as well as private and government 
institutions have a duty to protect and conserve Namibia's environment. As concern grows for 
maintaining and improving the quality of the environment and protecting human health, 
particularly project proponents need to attend to the potential environmental impacts of their 
activities. 

The purpose of an Environmental Impact Assessment is to ensure that development proj ects 
which might have significant environmental consequences, receive both meaningful 
environmental planning by their proponents and thorough review by Government before they are 
allowed to proceed. 

(a) THEIR PURPOSE 

These guidelines are intended for a proponent or potential proponent who wishes to obtain an 
Environmental Clearance for a project which involves irrigated agriculture in Namibia. 

The purpose of the guidelines is to-
• Serve as an introduction to the environmental assessment requirements of Namibian policy 

and procedure, and 
• Provide assistance in meeting those requirements. 

The guidelines are intended to complement, and not to replace, Namibia's Environmental 
Assessment Policy, and Namibia's draft Environmental Management Act 

(b) THEIR STRUCTURE 

The guidelines comprise five broad sections: 

A: Brief overview of environmental assessment in Namibia 

B: Irrigated agriculture in Namibia 

C: Checklist for an initial project application 

D: Checklists for an environmental assessment report pertaining to irrigated agriculture projects 

E: Useful baseline infonnation sources 

K More detail on each section is provided in the Table of Contents 
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(c) HOW TO USE THESE GUIDELINES 

A fl owchart on how to use these guidelines fo llows: 

Read about irrigated 
agricu lture in Namibia 

If the identified need cannot 
be mel by using/amending 

existing infrastructure, then 
dec ide whether or not an 

Environmental Clearance is 
needed for the new 

infrastructure 

Ir so, compile the projec t 
application 

If required, compile an 
Environmental 

Assessment Report 

Namibia Resource Consultants cc 

=>=> 

=>=> 

=>~> 

=>=> 

SECTION B 
A nd 

SECTlO1< E3·E5 

SECTION E I·E2 

SECTION C 

SECT ION J) 

2 



... 

Environmental Assessment Guidelines - Irrigated agriculture 

LIST OF CONTENTS 

About these guidelines 1 

Glossary of terms 5 

SECTION A: 
BRIEF OVERVIEW OF ENVIRONMENTAL ASSESSMENT IN NAMIBIA 7 

Al 
A2 
A3 
A4 
AS 
A6 

The Constitution of the Republic of Namibia 
Namibia's environmental policy 
Namibia's draft Enviromnental Management Act 
Water Act No 54 of 1956 
Scope of these guidelines 
Flowchart showing simplified procedure for application for 
an Environmental Clearance 

SECTION B: 
IRRIGATED AGRICOL TURE IN NAMIBIA 

Bl 
B2 
B3 

Introduction 
Water resources, utilization potential and expected development 
Existing infrastructure and problems experienced 

SECTION C: 
CHECKLIST FOR AN INITIAL PROJECT APPLICATION 

Cl 
C2 
C3 

Introduction 
Preliminary checklist of issues for the project application 
Suggested format and content of the project application 

Namibia Resource Consult,ants cc 

7 
7 
8 
8 
9 

9 

12 

12 
14 
24 

33 

33 
33 
41 

3 



Environmental Assessment Guidelines - Irrigated agriculture 

SECTIOND 
CHECKLIST FOR COMPILING A FULL ENVIRONMENTAL 
ASSESSMENT REPORT INCLUDING IMPACT AND 
MITIGATION CHECKLISTS 

Dl Introduction 

D2 Checklist: Issues which should be included in an Environmental 
Assessment Report according to the draft Act 

D3 

D4 

D5 

D6 

Checklists: Potential biophysical and socio-economic impacts and 
suggested remedial measures 
Table D3-1: Planning and design phases 
Table D3-2: Construction phase 
Table D3-3: Operation phase 
Table D3-4: Decommissioning and closure phases 

Methods for assessing the significance of impacts 

Components of an Environmental Management System (optional) 

Components of an Environmental Management Plan (mandatory) 

SECTION E 
SOME USEFUL BASELINE SOURCES OF INFORMATION 

El 

E2 

E3 

E4 
E5 

Extract from appendix B of Namibia's Environmental 
Assessment Policy regarding water and water-related policies, 
programmes and projects which require environmental assessment 
Extract from Schedule 1 of Namibia's draft 
Environmental Management Act regarding activities related to water 
infrastructure which require environmental assessment 
Existing and draft legislation applicable to environmental assessment, 
water and irrigated agriculture in Namibia 
Baseline literature including useful websites 
List of existing irrigated agriculture infrastructure in Namibia 

Namibia Resource Consultants cc 

43 

43 

43 

51 
52 
58 
65 
72 

78 

82 

86 

88 

89 

90 

91 
97 
99 

4 



Environmental Assessment Gui delines - Irrigated agriculture 

Assessment 

GLOSSARY OF TERMS 
USED IN THESE GUIDELINES 

. ~ 

The process of collecting, organizing, analyzing, interpreting and communicating data that are 
relevant to some decision. 

Competent Authority 
The Ministry, Regional or Local Authority, Chief, Traditional Authority or Communal Land 
Board or any other statutory body administratively responsible for a proposal or project, or under 
whose jurisdiction a proposal or project falls. 

Decommissioning 
The process that begins after patiial or total closure of the infrastructure, and ends with closure. It 
will deal primarily with residual impacts which could not be dealt with by the concurrent 
mitigation measures described in the environmental management plan. 

Environmental assessment 
The process of examining the environmental effects of development. 

Environmental clearance 
A certificate issued by the Environmental Commissioner in terms of section 22( 1) of the draft 
Environmental Management Act, or by the Sustainable Development Commission in terms of 
section 25(1) of the draft Environmental Management Act, which indicates that the 
Environmental Commissioner or the Sustainable Development Commission, as the case may be, 
has determined that an environmental assessment is not required or has approved the 
Environmental Assessment Report, as the case may be, and is satisfied that the implementation of 
the project will not have an unduly negative significant effect on the environment, provided that 
the project is implemented in accordance with the mitigatory measures contained in the 
Environmental Assessment Report and such conditions as may be recommended by the 
Environmental Commissioner or the Sustainable Development Commission, if any, as the case 
may be. 

Environmental impact 
An environmental impact is any change, positlve or negative, which takes place in the 
environment [human and natural environment] as a result of some input, output or other aspect of 
a project's activities, products or services. 
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Environmental issue 
A concern felt by one or more parties about some existing, potential or perceived environmental 
impact. 

Environmental Management Plan 
Comprises at least three elements: an impact management matrix, which indicates the likely 
significant biophysical, social and economic impacts of the project, and what mitigatory 
measures should be implemented and maintained to obviate or lessen those impacts; a plan to 
monitor the success of the mitigatory measures according to pre-determined indicators, and a 
preliminary decommissioning/closure plan. 

Environmental Management System 
That part of the overall management system that includes organisational structure, planning 
activities, responsibilities, practices, procedures, processes and resources for developing, 
implementing, achieving, reviewing and maintaining the environmental policy. It includes an 
environmental policy, strategies for the implementation of the policy, targets and objectives, an 
impact management programme, a monitoring programme, an audit programme and a 
management review of environmental performance. An Environmental Management System 
may also include health and safety concerns. 

Evaluation 
The process of weighing information, the act of making value judgements or ascribing values to 
data in order to reach a decision. 

Interested and affected parties 
Individuals or groups concerned with or affected by an activity, product or service, and its 
consequences. These include the authorities, local communities, investors, work force, customers 
and consumers, environmental interest groups and the general pUblic. 

Land use 
The activities, products or services that take place within a given area or space. 

Scoping 
The process of identifying the significant issues, alternatives and decision points which should be 
addressed in the project application/assessment report. 

Significant impact 
An impact that by its magnitude, duration or intensity alters an important aspect of the 
environment. 
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SECTION A 

BRIEF OVERVIEW OF ENVIRONMENTAL ASSESSMENT IN NAMIBIA 

* This section comprises a brief overview of -

• The Constitution of Namibia 
• Namibia's environmental policy 
• Namibia's draft Environmental Management Act 
• Water Act No 54 of 1956 
• Scope of these guidelines 
• Simplified procedure for submitting an application for an environmental clearance for a listed 

project in the draft Environmental Management Act 

Al THE CONSTITUTION OF NAMIBIA 

According to Article 100 of the Constitution of Namibia, "Land, water and natural resources 
below and above the surface of the land and in the continental shelf and within the territorial 
waters and the exclusive economic zone of Namibia shall belong to the State if they are not 
otherwise lawfully owned.". 

Article 95 (1) of the Constitution of Namibia states that "The State shall actively promote and 
maintain the welfare of the people by adopting, inter alia, policies aimed at the ... " maintenance 
of ecosystems, essential ecological processes and biological diversity of Namibia and utilisation 
of living natural resources on a sustainable basis for the benefit of all Namibians, both present 
and future; in particular, the Government shall provide measures against the dumping or 
recycling of foreign nuclear and toxic waste on Namibian territory." 

A2 NAMIBIA'S ENVIRONMENTAL ASSESSMENT POLICY 

2.1 Two essential principles underpin the Namibian Environmental Assessment Policy 
(Republic of Namibia, 1995): 

• The concept "environment" is to be broadly interpreted to include the biophysical, social, 
economic, cultural, historical and political aspects of any development project, and 

• The environmental consequences of any development project are to be considered, 
understood and planned for throughout the entire lifespan of any project, that is, commencing 
with planning and ending with decommissioning and closure. 
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2.2 The Environmental Assessment Policy lists those policies, programmes and projects 
requiring an environmental assessment. Those relating to water infrastructure are listed in Section 
E 1 of these guidelines. 

A3 NAMIBIA'S DRAFT ENVIRONMENTAL MANAGEMENT ACT 

3.1 Namibia's draft Environmental Management Act defines environmental assessment as: 

" .. a process of identifying, predicting and evaluating the actual and potential biophysical, social 
and other relevant effects on the environment of projects prior to their authorisation, or in the 
case of proposals prior to their implementation, as well as the risks and consequences of projects 
and proposals and their alternatives and options for mitigation with a view to minimising 
negative impacts on the environment, maximising benefits and promoting compliance with the 
principles of environmental management set out in section 6 [of this Act]" 

3.2 Environmental assessment could be required both for: 

• A project, which means the construction, operation, modification, decommissioning or 
abandonment of a physical work intended by the proponent, or 

• A proposal, which means a policy, plan or programme including draft legislation or 
amendments to existing legislation, which might have a significant effect on Namibia's 
environment. 

3.3 The draft Environmental Management Act lists those actiVIties requmng an 
environmental assessment. Those activities relating to water infrastructure are listed at Section E2 
of these guidelines. 

A4 WATERACTN0540f1956 

In planning a project, the proponent should also take cognisance of the Water Act No. 54 of 1956 
as amended. The purpose of this Act is broadly to control the use and conservation of water for 
domestic, agricultural, urban and industrial purposes; to control, in certain respects, the use of sea 
water; to control certain activities on or in water in certain areas; and to control activities which 
may alter the natural occurrence of certain types of atmospheric precipitation. 
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AS SCOPE OF THESE GUIDELINES 

This document pertains to environmental assessment guidelines for irrigated agriculture projects. 
The guidelines do not cover the implementation or amendment of irrigated agriculture policy, 
though the guidelines could also be helpful in this regard. 

A6 SIMPLIFIED PROCEDURE FOR SUBMITTING AN APPLICA nON FOR AN 
ENVIRONMENTAL CLEARANCE FOR A PROJECT 

A simplified version of the procedure for submitting an application for an environmental 
clearance for a project, as envisaged in the draft Environmental Management Act, is presented in 
the flowchart next. 
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FLOWCHART 
APPLICATION FOR AN ENVIRONMENTAL CLEARANCE 

IN TERMS OF THE DRAFT ENVIRONMENTAL MANAGEMENT ACT 

Project proponent applies to Competent Authority [ Department of Water 
Affairs] for principle approval for water abstraction as firsl step in application 

for Environmental Clearance 
[SECTIONS A-C OF GUIDELINES] 

Directorate Resource 
Management obtains 
comment from 

Directorate Resource 
Management issues / does not 
issue principal approval to 
abstract water; passes 
application with comment to 
Environmental Commissioner 

Upon receiving comment Environmental 
Commissioner decides if an Environmental 

Assessment (EA) is required 

Environmental 
clearance 

Environmental 
Assessment 
[SECTION D] 

Division Hydrology 
Division Geohydrology 
Division Water Environment 

Responsible Local Water Committee 

Division Agricultural Engineering for 
recommendations on soil and water 

requirements, and energy costs 

Environmental Commissioner invites 
comments from interested and 
affected parties 

Environmental 
Report 

[SECTION D] 
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On receipt of Environmental Report . t.he Environment.al Commissioner may· 

Call for an 
independent review 

of the project 

The Sustainable Development Commission 

Division Agricultural 
Engineering available for 
lecMical asslslance in 
surveying , design and 
coslln9 

grants an 
Environmental 

Clearance 

Pass the report 
on to the 

Sustainable 
Development 
Commission 

refuses an 
Environmental 

Clearance 
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SECTION B: 
OVERVIEW OF IRRIGATED AGRICULTURE IN NAMIBIA 

Contents 

B1 

B2 

B3 

Introduction 

Water resources, utilization, potential and 
expected development 

Existing infrastructure and problems experienced 

Bl INTRODUCTION 

12 

14 

24 

Water is a very scarce and therefore precious resource in Namibia. Irrigation places a high 
demand on water resources and under the circumstances prevailing in Namibia, the need to 
investigate and consider the impact of irrigation development on the environment becomes 
obvious. Additional to that water abstraction, distribution and irrigation infrastructure is in most 
cases, an expensive exercise because of factors such as topography, locality of water and soils, 
and marginal suitability of some soils for irrigation. 

The Namibia Water Sector Review (NWSR) is currently working together with the Department 
of Water Affairs (DWA) to divide the country into water basin management areas and to appoint 
yvater committees which will eventually be responsible for managing and controlling all water 
affairs in their specific area, together with government. However, the water basin management 
area approach is at planning stage only, and still requires regional consultation, piloting and 
formal approval. A preliminary map indicating currently proposed management areas is shown 
on the next page. 

In order to give more back ground and hopefully to sensitize the reader, section B2 gives an 
overview of the water resources available and the extent to which they are utilized for irrigation 
as well as the development that can be expected in the area. This discussion is by water source, 
and not by water basin management area, as these have not yet been finalized. Section B3 
highlights a number of the existing developments, specifically pointing out problems that were 
experienced. This hopefully '>vill lead to a better understanding and application of the guidelines 
as indicated under Section D. 

A list of existing irrigation developments in Namibia is also given under Section E5. For a 
specific project application, this list should be checked to find out what other developments exist 
in the area which could provide useful relevant information. 
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B2 WATER RESOURCES, UTILIZATION, FUTURE DEVELOPMENT & 
EXPECTED DEVELOPMENT 

The sources known at this stage that are or can be utilized for irrigation can be listed as 
follows: 

1.1 Karst Dolomite aquifer in the Tsumeb-Grootfontein area 
1.2 Stampriet Basin aquifer 
1.3 Khowarib aquifer 
1.4 Hardap dam 
1.5 Naute dam 
1.6 Oanob dam 
1.7 The proposed Brukkaros dam 
1.8 Orange Ri ver 
1.9 Kunene River 
1.10 Kavango River 
1.11 Kwando River/Linyanti/Chobe river system 
1.12 Zambezi River 

1.1 Karst dolomite aquifer 

The aerial extent of the Karst Area is about 982 000 ha of which 595 000 ha (61 %) is 
underlain by carbonate rocks, which is seen as the main recharge area of the Karst 
Aquifers. The recharge ranges between 0 and 4% of the rainfall, being dependent on the 
amount and intensity of the rainfall as well as the extent of karstification of the carbonate 
rocks. Recharge is greater where structural features such as faults, fractures and contact 
zones are present along which water can freely percolate. Where such structures are 
absent, the carbonate rocks are inclined to be relatively impervious, allowing only a 
limited volume of water to percolate very slowly through micro fractures and pore spaces 
resulting in a very low recharge. 

The available ground water in such a karstic terrain is therefore a function of the volume 
and distribution of solutional cavities in the carbonate rocks. Some areas are more 
favourably karstified, so the density and size of fracturing is variable. The aquifer 
characteristics are variable in every dimension. Because of the limited extent of such 
cavities the ground water potential is also limited and therefore great care must be taken 
not to over exploit the ground water resources. 

The average recharge of the Karst Aquifers has been taken at 2% of the mean annual 
rainfall of 500 mm, recharging the carbonate rocks. This results in a total annual recharge 
of about 60 Mm3/annum. The recently completed geohydrological investigations by the 
Bundes Anstallt fUr Geowissenschaft und Rohstoffe (BGR) showed lower recharge 
conditions. 
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The BGR investigations showed that it is fallacy to assume that continuous annual 
recharge takes place and amounts to a certain percentage (2%) of the long-term mean 
annual rainfall. Model calculations based on such an assumption lead to hydro graphs that 
are unrealistic and not comparable with any recorded hydrographs. The BGR 
investigation modelled part of the Karst Area (which co-incides with area D, E and part of 
area B in FIGURE 1), which showed a gradually changing recharge rate, depending on the 
current rainfall in relation to the rainfall of the previous seasons. The study arrived at the 
following recharge conditions: 

The recharge rate amounts to 2% of the long-term mean annual rainfall after a 
sequence of rainy seasons in each of which the long-term mean annual rainfall is 
exceeded. 

The recharge rate amounts to 1 % of the long-term mean annual rainfall after a 
single rainy season in which the long-term mean annual rainfall is exceeded. 

The recharge rate amounts to 0% if the rainfall does not exceed the long-term 
mean annual rainfall. 

The current drought situation, which has continued from 1979 (more than two decades), 
means that no sustainable long-term recharge rate can be worked out. As a short-term 
mean recharge rate, which was roughly valid during the last decade (including the single 
season 1988/89), a value close to zero must be accepted. Since 1979 the ground water 
table has declined, caused in the main by natural depletion of ground water flow out of 
the area and partly by abstraction within the area. The BGR studies conclude with the 
following: 

Any further ground water abstraction that might be necessary during drought 
conditions will increase the process of aquifer depletion. 

The results derived from the KARST 01 and the KARST 02 model show -
that no sustainable yield figures can be established. This means that no large-
scale ground water development is feasible on a long-term, sustainable basis. 

Emergency ground water abstraction will cause further water-table decline on a 
regional scale and it will reduce the ground water flux into the Omatako drainage 
area. The pumping levels, and therefore the yields of existing production wells and 
farm wells will be affected. It is possible that some wells will have to be 
abandoned because the water level falls beyond the bottom of the well. 

It is expected that there will be a detrimental impact on the environment, 
particularly on deep-rooting vegetation. The water requirements of shaUow
rooting plants such as grass and bushes is met by the moisture in the upper layer of 
soil, which is replenished by seasonal rainfall. Ecologically valuable features of 
the environment, such as the seepage and spring areas at syncline D, will be 
seriously, and perhaps permanently, affected. 
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Figure 1 Catchments in the Karst Area 

~ TSUMEB 

/ 

The results from the BGR studies indicate a worse situation than previously assumed, 
regarding conservation conditions in the Karst Area, when the criteria for allocating 
abstraction permits for irrigation purposes were established in 1992 (See Reference 5). 
The total annual recharge was at that time calculated at 60 Mm3/annum based on 2% of 
the mean annual rainfall of 500 mm recharging the carbonate rocks in the Karst Area. 
Based on this, 50% or 30 Mm3/a was allocated for irrigation purposes (See TABLE 1). 

Now that the results of the BGR investigations are known these volumes can definitely 
not be increased as recharge appears to be much less and more erratic than initially 
assumed. The BGR studies mention that since 1979 ground water has been mined from 
the Karst Aquifers. 

Table 1 Utilisation of the Karst Aquifers 
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Permits Issued Still 

Area with Allocated available 
Carbonate Assumed to Domestic I for 

Catch- Area Rocks Recharge' Irrigati on' Industrial Irrigation irrigation 
men (ha) (ha) (Mm3/a) (Mm3/a) (Mm3/a) (Mm3/a) (Mm3/a) 

A 420 333 265 041 26.5 13.2 - 5.1 8.1 
B 309792 206 021 20.6 10.3 8.0 2.0 8.3 
C 66 083 32937 3.3 1.6 1.5 - 1.6 
0 96687 56708 5.7 2.8 6.4 0.2 z -
E 89521 34604 3.5 1.7 2.6 2 - -

Total: 982416 595311 59.6 29.6 18.5 7.3 18.0 

Note: I . Based on the 1992 calculations (See Reference 5). The BGR studies show a much lower recharge. 

2. All available water has been set aside for Domestic, Livestock and Industrial use. Further permits for 
irrigation only to be considered in extreme cases. 

Based on the 1992 calculations it appears that Areas A and B seem to have a reasonable 
volume of water available for utilisation. On the other hand these areas have not as yet 
been studied in great detail. Only an preliminary study was performed by the Department 
of Water Affairs in 1989 (See Reference 4) and the areas were not part of the BGR 
investigations. It is recommended that the potential for ground water abstraction in these 
areas be investigated. A project proposal has been compiled. The Government of Japan 
has indicated interest in funding the study. 

* No further irrigation development in this area is therefore recommended. 

1.2 Stamm'jet basin aquifer 

A survey was carried out throughout the Stampriet Artesian Basin in the late eighties to 
investigate the management aspects regarding the development and use of the groundwater 
resources and, in the long-term, to evaluate the stored groundwater reserves and annual 
recharge. The latter has not as yet been established, but regarding the use of the 
groundwater resources, it \vas found that a total volume of 9.5 Mm3/annum was 
abstracted. Further details are listed in TabLE 2. 
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Table 2 Abstraction and Use of Groundwater in the Stampriet Artesian Basin 

ABSTRACTION (MmJ /annum) Utilisation for: (MmJ/annum) 

from: 

Artesian Aquifers: 6.9 Domestic purposes: 1.4 

Kalahari Aquifers: 2.6 Live stock watering: 1.1 

Irrigation: 7.0 

Total: 9.5 Total: 9.5 

* From the above one can conclude that the volumes of water available from the larger 
regional groundwater resources are limited and that recharge is very low, resulting 
in mining of the groundwater resources, which is not a long-term sustainable option. 
Although irrigation is possible using water abstracted from the larger regional 
groundwater resources, water supply on this basis would not be sustainable. 

Other, smaller groundwater aquifers do exist throughout the country. Available volumes 
of water from those aquifers are extremely limited, but can be used by the people in the 
area for small scale irrigation of their vegetable growing gardens. 

Apart from the limited quantities of groundwater resources in Namibia the water quality of 
the groundwater resources is also of concern. Groundwater tends to contain elevated 
concentrations of dissolved solids and is usually not compatible with the soils available for 
irrigation. This then inevitably results in salinity problems of the irrigated soil. 

When compared to the volumes of water flowing down the perennial border rivers one can 
conclude that the main emphasis on further development of irrigation should be along the 
perennial rivers in the south and north of Namibia. 

1.3 Khowarib aquifer 

Khowarib, Warmquelle and Sesfontein are the main settlements in the area and situated 
along the Hoanib River. A number of fountains are found in the river basin and all three 
settlements developed around larger fountains or a concentration of a number of fountains. 

The area is semi-desert. On the surface the impression is that abundant water is available. 
Historically the water was used mainly for irrigation purposes. At present however the 
settlements are growing larger and the competition for water is increasing. Sesfontein is 
already outgrowing its water resources and a shortage of water for irrigation is already 
being experienced. 

Namibia Resource Consultants cc 18 
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In the Khowarib/Warmguelle area an underground aquifer was investigated 'vvhich showed 
potential for limited irrigation extension. A pump height of 40 metres, no electricity and 
the remoteness of the area will result in very high development costs. With regard to 
underground investigations, one has to realise and accept that certain unknown factors 
will always be present adding to the risk that the environment can suffer irreversible 
damage. Any development must thus be undertaken with great care to ensure 
sustainability. 

* The additional water that may be available from the aquifer in the 
Khowarib/Ogongo area may sustain only a further 20 hectares under irrigation. 

1.4 Hardap dam 

The dam has a capacity of 240 x 106 m3 and can, with a 95 % safe yield of 40 x 106 m3 per 
annum in the medium term. The dam was completed in 1962. The irrigation potential is 
fully developed and 2 000 hectares below the dam receive water under gravity. 

* The dam is fully utilised and no significant expansion in irrigated land is 
expected. 
The dam wall can not be further raised. 

1.5 Naute dam 

The dam has a capacity of 80 x 106 m3 with a 95 % safe yield of 12 x 106 m3 per annum for 
inigation in the medium term. Approximately half of the dam's rrigation development 
potential has been realised. 

* Development of a further 300 hectares can be expected in near future. 

1.6 Oanob dam 

The Oanob Dam is situated ± 7 km west of Rehoboth in the Oanob River. The dam has a 
capacity of 35 x 106 m3 water but only 2 x 106 m3/yr is available for irrigation purposes up 
to the year 2010. After 2010, the available quantity of water for irrigation purposes will 
decrease due to an increase in the domestic water demand from the town. This increased 
usage from the town will however result in an increase in the effluent from the town which 
can be mixed with the water from the dam to sustain a small irrigation scheme. The 
acceptability of this is however questionable. Another constraint is the distance of the 
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water abstraction point from the available soils. This will result in a very expensive 
supply line and thus high cost per hectare developed. 

* In the long term, an opportunity for sustainable irrigation development for 
approximately 80 hectares exists. Production of food crops is not recommended. 

1.7 Proposed Brukaros dam 

The proposed Brukaros Dam is situated just east of the Brukkaros mountain in the Fish 
River. The dam itself will be relatively small (30 x 106 m3

) but it has a safe yield of 22 x 
106 m3 per annum. This is enough water to ilTigate 1 000 ha. The soils of the area have a 
high saline content, are also shallow and of low production potential. A feasibility study 
has been completed recently which recommended the development under certain 
conditions. Preliminary figures indicate that the project will never be feasible if it has to 
repay all capital costs. If the capital cost of the dam as well as some other development 
costs are ignored and high value crops are grown commercially, then it may become 
feasible after year 15. 

* The area offers a possibility for the development of 1 000 hectares. The conditions 
however are not very favourable and high capital investment is required. Because of 
the poor soils and expensive water, the production of high value crops, preferably for 
the export market is recommended. 

1.8 Orange River 

The Orange River forms the southern border of Namibia with South Africa over a distance 
of approximately 600 km. Negotiations regarding Namibia ' s allocation of the water are 
still in progress by the Permanent Water Commission, where Namibia and South Africa 
are represented, but it can be safely assumed that enough water (± 155xl06 m 3/annum) is 
available and sufficient to develop the limited areas on the Namibian side. The flow in the 
river is almost entirely regulated by upstream dams in South Africa. A total area of 
approximately 7 000 hectares scattered along the river seem to be suitable for ilTigation 
development while approximately 2 000 are developed at this stage . However factors such 
as distance from markets, inaccessibility of some regions, and the fact that some areas 
such as Daberas might be mined will playa role in project viability. 

Soils on the Namibian side are not only limited, but in the majority of cases, they have a 
low agricultural potential. Several studies have been carried out to identify those with the 
highest potential. The climatic conditions are very harsh with very high temperatures, low 
humidity and virtually no rainfall but the production of fruit and especially table grapes 
offer exceptional opportunities for out of season overseas marketing. 
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* Rapid expansion of irrigation development along the Orange River is taking 
place and can be expected to continue for the short and medium term while a very 
attractive market for export table grapes exists. 

1.9 Kunene River 

The only irrigable land, except for very small patches, available directly along the river is 
the Marien Fluss some 250 kilometres down stream from the Ruacana Falls and 170 
kilometres north west of Opuwo. Development of this remote and isolated area, however, 
will only become an option once hydro power development in the lower Kunene becomes 
a reality. 

At present water is pumped from the river at Calueque in Angola into a canal, built in the 
late sixties, to feed water into the North Central Region of Namibia and also nearer to 
suitable soils. Provision was made in the planning of the canal for the abstraction of 2,1 
cumec for irrigation which can sustain approximately 1 200 hectares. This actually offers 
the only opportunity at this stage to utilize the river for irrigation. Water cost is therefore 
high. 

Approximately 5 kilometres after the canal crosses the border, an abstraction system for 
2.1 cumec was installed in 1998 to extract water for the Etunda irrigation scheme. This 
scheme is 50 % developed and extracts 1.05 cumec maximum demand at this stage. 

Any water that is abstracted from the river above the hydroelectric power station at the 
Ruacana Falls means direct competition and therefore the economic value (including for 
example, the socio-economic value) of water becomes an important factor to be 
considered. 

* Expansion of irrigation development at the Etunda Irrigation Scheme can be 
expected in the short and medium term and new development in the Marien Fluss 
in the long term, where an extensive area can be developed with the availability of 
water will probably be the final limiting factor. 

1.10 Kavan2:o River 

The flow in the Kavango River upstream of the Cuito River confluence drops to very low 
levels during dry years. Heavy abstraction may cause serious damage to the ecology. The 
investigations regarding the abstraction of water from this section of the river for 
Windhoek via the North Eastern Water Carrier (NEWC) is already seen as problematic. 
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The calculated abstraction for this purpose is 0.57 cumec which is the equivalent of only 
400 hectares under irrigation. At present approximately 600 hectares are already irrigated 
from this section. The flow from the Cuito River, which flows into the Kavango further 
down stream, is more reliable and the flow below the confluence of the two rivers is much 
more favourable for irrigation. 

Large scale water abstraction from the river will have to be negotiated and agreed with 
other basin countries. 

Below the confluence of the Cui to, approximately 750 hectares are developed and 
irrigated. A further potential of 3 000 hectares exists of which the Dikuyu and Kangongo 
sites seem to be favourites. 

* It seems therefore apparent that any new large scale irrigation development from the 
section of the Kavango River upstream of the Cuito River confluence is not to be 
recommended. 

* Gradual development of irrigation schemes below the Cuito to a total area of 
approximately 4 000 hectares can be expected in the medium term. 

1.11 Kwando/Linyanti/Chobe river system 

The present flow in the river is as low as 8 cumec. Where floods up to 100 cumec were 
regular events some decades ago, maximum floods between 10 and 20 cumecs occurred 
during the past twenty years. The Linyanti river, which is the final outflow of the Kwando 
system which used to feed into the Liambezi - Chobe system, has dried up over some 
twenty kilometres up to Sangwali. 

* It is therefore clear that no significant irrigation development can occur along this 
river. Even medium scale abstraction from the system may lead to serious negative 
effects. 

1.12 Zambezi River 

The Zambezi River is the richest water source that Namibia has. It offers possibilities for 
large scale irrigation up to 30 000 hectares. The whole area along the river is very flat. 
The area around Katima Mulilo is 15 to 20 metres above the water level while the patches 
of higher ground in the flood plains further down stream are not more than 5 metres above 
normal river flow level. 
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The advantages of large scale irrigation in this area can be summarised as follows: 
reasonable soils, high quality water, densely populated area offering labour and marketing, 
sub-tropical climate, low static pump heights, tarred road and airfield, area suitable for 
settlement of small scale farmers, high rainfall area where rain fed crop production is also 
practised, high crop production area makes it easier to establish and support agro 
industries. 

The disadvantages are: insecure tenure in communal land, large scale irrigation 
development will require the displacement and resettlement of people as well as 
agreement with local authorities; transport of surplus production out of the area over long 
distances (approximately 1300 kilometres to Windhoek or to Walvis Bay). Local 
processing and value adding will therefore be essential, electricity supply is from Zambia 
at present and the capacity is limited and sporadic. Only Katima is provided with 
electricity with very limited distribution to sites nearby. Nampov,rer however is busy with 
a regional development plan to extend the national grid (132kV line from Victoria Falls 
(Livingstone) via Zambia to Katima) into this area. Negotiations and agreements with 
other basin countries will have to be taken into account in any event. 

Very little irrigation activity is taking place at this stage. The approximately 200 ha 
development at Katima Farm next to the Zambian border, and the 36 ha at Isisi, 
approximately 30 kilometres down stream of Katima, are worth mentioning. 

* Rapid irrigation development over large areas, up to 20 000 hectares can be 
expected in the short and medium term. 
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B3 EXISTING DEVELOPMENT AND PROBLEMS EXPERIENCED 

3.1 A list of irrigation developments and estimated potential in Namibia 

See list under Section E5. 

3.2 Information on some of the lamer schemes 

3.2.1 283 ha development at Noordoewer and 1 000 ha development on the farm Aussenkehr, 
drawing water from the Orange Ri er 

The Noordoewer irrigation scheme was established during the 1930's and consists of 
commercial plots served by an integrated canal system both on the South African side as 
we1l as the Namibian side (NoordoewerNioolsdrift Joint Irrigation Scheme). The present 
irrigated area on the Namibian and South African side is approximately 283 and 500 
hectares respectively, but the greater part of the land lies below the flood level and no 
permanent infrastructure or crops can therefore be established. Flood irrigation is 
therefore mainly practised. 

A large area for possible development was identified on the private farm Aussenkehr, 
some 50 kilometres down stream from Noordoevver. Approximately 5 000 ha seems to be 
available, of which approximately 1300 ha lies below the 60 metre contour above normal 
flow level. Of this approximately 700 ha are already developed, leaving a balance of 
approximately 600 ha reasonable low lying area that sti1l could be developed. A large 
portion of this area however is under dispute and some parts are under diamond mining 
licences. The rest of the area rises as high as 300 metres above river and water will have 
to pumped over long distances. 

A detailed soil survey of the state land between the border of the Aussenkehr farm and 
Noordoewer (open valley also called Tandjeskoppe) initially suggested that another 1200 
hectares may be suitable for development, but a more recent investigation reduced it to 
only 350 ha. This underlines the fact that basica1ly all soils in these areas are of low 
quality and are easily over-estimated. The water again has to be lifted a huge 180 metres. 

At Noordoewer a further 760 ha of open state land \vas identified as suitable for irrigation 
development. The pumping height is up to 70 metres . 

The advantages of developing these areas are that the basic infrastructure such as roads 
and electricity reticulation already exists. The main disadvantage is that the markets are ± 
800 km away (Windhoek and Cape Tovvn), however the area lies adjacent to the main road 
between the Republic of South Africa and the Republic of Namibia with heavy traffic 
going both ways. A unique advantage of the area is its warm winters where the occurrence 
of frost is rare. This makes the area very suitable for high value crops for export to out-of
season markets. 
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The disadvantages are that pumping heights are very high and soils are not only of lower 
potential but also of a complex nature requiring a high level of management. Marketing of 
a variety of products, especially those with a short shelf life like most of the vegetables, is 
a problem - the nearest market is ± 800 km away (Cape Town or Windhoek) while the 
local market is non-existent. Except for the workers of the two irrigation farms there are 
no people living in the area. 

* Rapid irrigation development is taking place along the Orange River, both on the 
Namibian and South African side, for the production of table grapes for the 
European and USA markets. The demand for irrigation on this river is already very 
high and an increase in related problems can be expected in future. 

* While Namibia has no storage dams, irrigation development is dependent on flow 
regulation from dams in South Africa. 

* Deterioration of water quality during low flow conditions is occurring more and 
more and during 1998 a phenomenon of green slimy water appeared over a long 
distance moving slowly down stream. Only after the first flood was it washed away. 

* Poor selection of suitable soil for development at places on the Aussenkehr Farm led 
to drainage and salination problems. 

* Uncontrolled squatting of seasonal workers at Aussenkehr Farm, numbering up to 
2 500, is a cause for concern in terms of health risks as well as the stripping of 
riverine vegetation for fire wood. 

3.2.2 Etunda irrigation scheme drawing water from the Kunene River 

Etunda was designed on the basis that equivalent areas (150 ha) for settlement and 
commercial farming should be provided in order to use the larger commercial active units, 
adjacent to the settlement areas as a pulling force for the small farmer to exercise 
commercial farming on the small holder plot - e.g. the commercial venture to carry most 
of the overhead costs, create/find/develop markets, organise transport etc., and the small 
farmer will have the opportunity as immediate neighbour, to "hook" onto the system. 
Furthermore. the larger commercial units will remain GoVertU11.ent propertv to allow 
GO\ ernm nl to direct and Quide the project. 

In the planning stage of the project it was realised that the production of low value crops 
in the long term is not viable and that an alternative for the short to medium term is 
necessary. The production of industrial tomatoes and the erection of a tomato paste factory 
was therefore investigated and included in the planning. This was never realised and 
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marketing of a more conventional crop like maize is gradually becoming a problem as 
production increases. At present the project is developed to 50% of its potential. 

The advantage of expanding the project to its full potential of 1 200 ha. is that a large 
portion of the infrastructure has now been built and can support the full development. The 
area earmarked for development is unpopulated and no resettlement is required. 
Expansion of the project will also have a benefit of scale for marketing purposes and will 
enhance the training of more settler farmers. The project has proved itself and no serious 
constraints, except for management, were encountered up to now. A fairly large airport is 
also only 20 kilometres away at Ruacana if export of exotic crops is considered. 

The disadvantage of expanding the project to its full potential is that the water cost is 
high and this has a negative effect on the viability of the project. Furthermore water is 
abstracted from the Kunene River at Calueque in Angola, which may imply a security 
problem. Unless suitable alternative crops can be grown, marketing will become more of a 
problem. 

* Lack of continuity in proper management and discipline is experienced leading to 
poor performance and maintenance. 

* \Vhile the soil is very sandy, depletion of nutrients, inefficient irrigation and increase 
in acidity and certain negative mineral elements (such as aluminium) occur. 

* Commitment to take the total development plan to the end, seems to endanger the 
future viability of the project. 

Figure 2 Layout of the Etunda Scheme 

[overleaf] 
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Figure 2 Layout of the Etunda Scheme 
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3.2.3 Shadikongoro scheme drawing water from the Kavango River 

Four larger schemes of similar nature and of approximate size were developed during the 
seventies by the Namibia Development Corporation along the Kavango River, each in one 
of the main tribal areas . Centre pivot irrigation systems are used. Historically these 
schemes were renowned for making losses and to be a constant financial burden on 
Government. 

Since 1999, Shadikongoro was put under a new management on a share-in-profit basis for 
the farm manager. This of course immediately demands that the absolute correct choice 
for a manager is essential. Since then the project seems to be coping financially and good 
yields have been achieved. 

* Serious compaction of soil had occurred previously and required drastic and 
expensive measures to rectify. 

* Incorrect water application rates by the centre pivot systems as well as the soil crust 
formation, led to excessive run off, resulting in poor penetration and inefficient 
water use. 

* Because of poor control, weed accumulated and required huge effort to curb again. 

* There was an abnormal increase of termites feeding on the crops. 

* From the start there was a lack of a clear understanding between project 
management and the local authority. This led to continuous interference by local 
authority and resulted in unrest amongst the workers on more than one occasion. 
Eventually the farm manager was removed. The lesson to be learnt is that there 
should from the start of the project be a clear definition of the roles of project 
management and the local authority, and further, this understanding should be 
conveyed clearly to project employees. 

* Final accountability seemed not to have been clearly determined and accepted. 

* Overall an underestimation of the task of managing a farm of this magnitude and 
complexity on sound business principles seemed to have prevailed. 

* Proper management in place has seemingly solved some of the problems experienced 
in the past. 
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3.2.4 36 Hectare development at Isizi. near Kalimbeza, Caprivi 

The Isizi area is approximately 20 kilometers down stream from Katima and in the 
floodplain. The average height of the ground above normal river flow level is 10 metres. 
The Namibia Development Corporation (NDC) conducted successful trials with rice 
during the early eighties but commercial production was never realised. Large scale rice 
production, which was primarily regarded as the responsibility of Government, did not 
follow for two reasons. In the first place the necessary funds could not be raised and 
secondly the local people seemed unable to use the "paddy system", therefore settlement 
of small scale farmers also did not get off the ground. 

Background to the project 
The Isizi project was started in the 1980's with the aim of producing rice in the 
Caprivi Region. The project is located approximately 30km east of Katima Mulilo 
at Kalimbeza Island. 

Rice was produced on the flood plain adjacent the island and due to the high clay 
content of the soil a "paddy" model was used. The trial plantings (36 ha) showed 
potential and the project was identified as a potential project for foreign 
investment. However, at that stage there was no interest. 

In order to keep the project operational it was decided to settle small scale 
farmers at the project. Unfortunately, the paddy system was not acceptable to 
them and this effort was stopped. 

After independence LONRHO did a pre-feasibility study on sugar cane production 
in the Caprivi Region and used the Isizi project for plant material multiplication. 
Their activities came to an end during 1995. Since then the NDC kept the sugar 
cane alive for some time but then abandoned it. 

The following infrastructure is available at the project: 
- Flat/office facilities 

- Shed 
- 1 labour house 
- Canal system and pumps to flood irrigate 40 ha 

Positive Factors 
- Basic infrastructure available 
- PTO (Permission to Occupy) for this project already arranged 
- Sugar cane growth showed potential 
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Negative Factors 

- Project is cut off from the main roads during heavy rainy seasons 
- Production activities to take place in a flood plain 

Documentation Available 
A study was done by Loxton, Venn and Associates regarding rice production in 
the area. 

* The major reason for this project to have come to a stand still after very valuable 
research work was done, was the lack of adequate funds and commitment, in this 
case by the Government, to take the planned development through all its stages right 
up to the end. This again could have been failure to determine responsibility and 
accountability at an early stage. For example, NDC considered themselves 
responsible for project implementation/research, but not for project maintenance. 

3.2.5 Hardap Scheme where 2 000 hectares of jrrigation land receives water under gravity from 
the Hardap Dam 

The scheme was developed in the early sixties. The low quality of the soil (high salt 
content and poor drainage) over large areas of the scheme led to the abandonment of 
certain areas allocated to farmers. Through the years, as knowledge and competition 
increased, farmers returned to these areas and solved most of the initial problems. 

The Government, through the Department of Water Affairs, remained responsible for 
maintenance of all infrastructure and surface drainage as well as for care of the riverbed. 
The farmers were never involved in any maintenance programme. During 1986 a 
subsurface drainage system was installed in certain areas where salination of the soil 
reached critical levels. Even in this case no proper maintenance programme was put in 
place including the involvement of farmers. 

Until now, farmers are paying a low tariff for water, which does not cover full operation 
and maintenance costs. Flood irrigation is still mainly practised although a steady move 
towards mechanized irrigation has taken place over the last decade. At this stage, the 
overall efficiency of water use by irrigators seems to be in the order of 70%, which is 
acceptable. 

Over the years the under ground drainage system became blocked and the surface 
drainage canals and riverbed became infested with reeds (Phragmites australis) which are 
posing a severe problem of blocking the flow during floods. At present the natural 
("original") carrying capacity of the river is reduced, because of this situation, by 
approximately 25 % (from 1 200 to 900 cumec). Blocking of the canals also caused a 
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slow drainage of ground water, exacerbated by flood irrigation resulted in a rise and 
maintenance of a high water table. 

Heavy rains caused flooding of the town of Mariental in 1972, 1997 and again in 2000. 
During March 2000 a flood of 2 100 cumec was released from the dam at one time, which 
totally inundated the floodplain. Although it is, under these circumstances, difficult to 
determine the extent to which the reed growth in the flood path contributed to the high 
water levels, it surely did aggravate the disaster. 

Apart from reeds, uncontrolled growth of Prosopis trees along the banks and in the 
riverbed also added to the problem. Since 1991 costly efforts have been made to solve the 
problem of vegetation blocking the drainage system as well as the rise in ground water 
table. 

* The failure to determine responsibility and accountability, which resulted in poor 
management, led to enormous problems and to eventual deterioration of the project. 

* Huge and costly efforts will now be required to rectify the problem. 
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SECTIONC: 

CHECKLIST OF ISSUES TO CONSIDER FOR A PROJECT 
APPLICATION 

* This section comprises three subsections -

• Introduction 
• Preliminary checklist for the project application 
• Suggestions on the format of the proj ect application. 

Cl Introduction 

The Environmental Management Act requires a Project Proponent to submit a Project 
Application as a first step towards obtaining an Environmental Clearance for his/her proposed 
project. Section C is intended to assist the project proponent in submitting the application. 

Although a prototype application form is available ·at the Ministry of Environment and Tourism, 
(Depmtment of En ironmenlal Affairs) the draft Environmental Management Act requires the 
contents of the project application form to be prescribed by regulation. Tllis can only be done 
once the draft Act becomes legislation. 

Nevertheless, the final form is likely to require at least information on: -

• The location, nature and size of the project, 
• The current state of the environment, 
• The project's potential impacts on the environment, 
• Any other detail which might be needed to determine whether an environmental assessment is 

needed or not. 

Section C2 below provides a checklist of environmental issues which the proponent should 
review before submitting his/her application for envirorunental clearance via the Department of 
Water Affairs of the Ministry of Agriculture, Wate.\" and Rural Development for principle 
approval to abstract water) to the Department of Environmental Affairs of the Ministry of 
Environment and Tourism [EnvirolUllental Commissioner]. 

C2 Checklist for scoping the proposed project 

The process of identifying the issues which might need to be investigated further because of the 
likelihood of significant impacts is called "scoping", or "initial environmental review". 
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Once the initial environmental review is complete, the project proponent will be able to submit an 
application which describes the project the alternati es identified for the project, identifies the 
en ironmental issues involved, sets out how to manage the project s positive and negative effects, 
and refl ects the interests of affected parties. The purpose of the review is to assist decision
makers in granting or refusing an Environmental Clearance for the project at that stage or calling 
for a full environmental assessment. A thorough scoping or review of issue in a well-presented 
application is therefore of b nefit to both the proponent and the d cision-maker in expediting the 
environmental as essment process. 

The scoping process, or initial environmental review, should include at least the following steps, 
not necessarily in the order set out below: 

Nr. Step 
1 Study the relevant legislation, available relevant reports on irrigated 

agriculture, environmental assessment, the political region, and the 
environment in question 

2 Hold preliminary discussions with the responsible government 
agencies 

3 Describe the project 
4 Identify and describe alternative scenarios for the project 
5 Study the current state of the environment at each alternative site 
6 Inform yourself about the affected community , and other interested 

and affected parties, and then invite public _p_articipation 
7 Identify the environmental issues at each site 
8 Assess which impacts are significant 
9 Draw up a preliminary management plan for those impacts judged to 

be significant 

A checklist for each of the review elements described above, is presented next: 

Review 
StejJ 

Guideline comment 

Study the relevant legislation, available relevant reports on irrigated 
agriculture environmental assessment, the political reglOn and the 
environment in question 

--, 

• Read Section B of these guidelines 
• Consult the information sources listed in Section E of these guidelines 
• Ensure that you are aware of the requirements of current and planned 

legislation [listed at Sections E 1 to E3] 
• Satisfy yourself that the irrigated agriculture project cannot be delivered 

by one of the exist ing schemes listed in Section E5 of these guidelines 
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Review Guideline comment 
St~ 

2 Hold preliminary discussions on the project, and possible alternative 
scenarios for the project, with the responsible government agencies 

--, 

• Ministry of Environment and Tourism 

• Ministry of Agriculture, Water and Rural Development 

• Ministry of Lands, Resettlement and Rehabilitation 

• Ministry of Regional and Local Government and HOllsing 

• Regional Council 

• Local Authority 

• National Planning Commission 

• Namwater 
3 Describe the project 

--, 

• Include a brief description of the project's activities, processes and 
technology 

• Draw up a location plan for the site and/or route of infrastructure 

• Obtain information on the previous history of the site/route. Check that 
the current land use, and land use zoning for the site are not in conflict 
with the proposed project 

• Draw up a site/route layout plan showing existing and proposed buildings 
and existing infrastructure such as transport, power and water routes 

• Compile a flowchart of the inputs and outputs into the irrigated 
agriculture development envisaged. Both process and technology should 
be clear from the flowchart 

• List the types, and estimate the quantities of inputs and outputs at each 
stage of the process for example water use demand, projected demand, 
etc. The following information on water input MUST be supplied in 
order to obtain principle approval for water abstraction: (a) water source 
(b) annual volume water required (c) daily peak demand in cubic metres 
(d) main crop activity 

• Provide in a table information on the number of people likely to be 
employed during the project's construction and operation 

• Indicate the socio-economic impacts 

• Indicate start-up capital expenditure 
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Review Guideline comment 
Step 

• Estimate the start and completion date of construction, and start date of 
oj2e ration. Indicate the anticipated life expectancy of the project 

4 Identify and describe alternative scenarios for the project 

--, 

Generate at least one alternative scenario for the project by considering some 
or all of the following options: 

• Demand management alternatives - for example, can available irrigated 
agriculture infrastructure in the area be used more efficiently or 
effectively, rather than building more infrastructure? 

• Process alternatives - can largely the same effect be achieved by using 
alternative, possibly less damaging processes, inputs or outputs? Can 
output be recycled for example? 

• Location alternatives - where else could the project be located? Could 
components of it be located elsewhere? 

Describe what the significance would be of the null scenario, that is, non-
implementation of the project. 

5 Study the current state of the environment at each alternative site 

* Using primarily the desk study method and available expertise, gather 
available information on the following biophysical aspects of the site/route, 
and of at least its local and regional context: 

--, 

• Land: current & earlier land uses, current land zoning, current ownership 

• Climate 

• Vegetation 

• Expected composition 

• Expected endangered/rare species present 

• Geology 

• Soil 

• Topography 

• Hydrology and Geohydrology 

• Proximity 

• Quantity 

• Quality 

• Drainage patterns 

• Water table depth 

• Air quality 
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Review Guideline comment 
Step 

6 

• Expected animal life - commonly occurring as well as rare/endangered 
species present 

• Palaeontology 
• Archaeology 

* Again using primarily the desk study method and available expertise, also 
gather available information on the socio-economic structure of the area/s 
containing the site/route, at least at local and regional level: 

• Demographics 
• Employment and income 
• Community facilities and services 
• Land tenure 
• Urban/rural structure 

* Undertake a brief reconnaissance of the sitelroute, which takes the above 
factors into account. If a full environmental assessment is required, see the 
guidance on site data-gathering at Section D. 

* Note information gaps so that they can be reported on. 

Inform yourself about the community/ies living at or near the proposed sites 
for the project, as well as about potential interested and affected parties. 

Visit the sites and try to form an idea of the communities' lifestyle 

Commit yourself publicly to an informed, open and participatory approach in 
establishing and operating your project 

-, 

People ' s p erceptions about a proposed project are as important as the 
realities . 

Urban communities are likely to be concerned about 
• possible reduction in standards of living/quality of life 
• property val ues 
• personal safety, including hazards for their children or their elderly 
• increased crime 
• potential health hazards 
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Review Guideline comment 
Step 

• atmospheric emissions (dust, smells, vibration) 
• pollution (visual, noise, waste, dust, litter) 
• increased traffic volumes 
• general appearance of infrastructure (ugliness minimized) 
• loss/disturbance to values such as landscape and vegetation 
• what happens when/if the proj ect ends 

In addition to the above, rural communities might wish to bring forward 
• Livestock wellbeing and loss of grazing areas 
• Loss or disruption to traditional means of livelihood 
• Possibility of being employed in the project 
• Probability of project's increasing the area's development 
• Need for water 
• Limitations on access to formerly open areas 
• Damage to valued traditional, spiritual or historical places 

* Provide information on the project, and alternative scenarios for it, and 
request the community for its comments/concerns through any or all of the 
following: 

• Notices in the local newspapers 
• Notices over NBC, including the local vernacular services 
• Flyers distributed on-site to community residents 
• Informal discussions with key community representatives 
• Discussions with any other stakeholders identified in the process 
• A background information document distributed to a list of stakeholders, 

which also invites comments or concerns 
• A public open house display 
• A well-advertised public meeting at an easily-accessible venue, on a day 

and at a time which suits the community's general lifestyle, to give 
information on the project and to hear concerns and comments 

• Feedback mechanisms such as another meeting, a newsletter, notices in 
the media 

7 Establish what preliminary environmental issues exist at each site 

An environmental issue may be either a quantifiable impact such as noise 
levels, or dust concentrations, or perceived concerns raised during the initial 
stage of the public participation process, 

Using the information gathered during the previous steps list the potential 
positive and negative impacts/concerns of the irrigated agriculture project: 
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Review Guideline comment 
Step 

Typical ecological impacts/concerns could be 

• Landscape disturbance 

• Ground erosion, subsidence, and instability 

• Loss of vegetation through site clearance 

• Disturbancelloss of habitat for, and displacement of fauna 

• Disruption of local ecological processes 

• Biodiversity loss through damage to endangered species 

• Alien species invasion 

• Creation of new and acceptable habitats for humans, fauna and flora 

Typical water impacts could be 

• Alteration of water courses 

• Effects on quality, quantity and availability of surface and ground water 

• Proposed irrigated agriculture development does not directly benefit 
local community 

• Water availability for local or downstream users endangered 

• Salination of water or land 

• Contamination of land/water 

• Increased irrigated agriculture availability for local people 

Typical land use impacts/concerns could be 

• Major changes in land use 

• Compatibilitylincompatibility with adjoining land uses 

• Loss of land for alternative current land uses 

• Loss/change in land capability eg for agriculture 

• Increased demand on natural resources in the area 

• Loss of /disturbance to adjoining land conservation areas 

• Creation of new natural resources in the area 

• Creation of opportunities for alternative beneficial land uses 

Typical social impacts/concerns could be 

• Nuisance factors for the public, such as 

• Dust 

• Noise 

• Odour 

• Increased vehicular traffic 

• Increased human influx to, or movement through the area 

• Occupational health and safety hazards for proj ect personnel 

• Pollution from project's waste streams 

• Increase in disease 

• Loss/damage to valued cultural, historical or spiritual places and customs 
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Review Guideline comment 
Step 

• Community displacement/severance 
• Creation of local employment opportunities 
• Irrigated agriculture infrastructure provides impetus for further regional 

development 

Typical infrastructure impacts/concerns could be 
• Visual pollution of poorly sited/designed infrastructure 
• Obstruction/closure of pathways and tracks for humans, stock and game 
• Increased loads on local services: 

• Transport infrastructure 
• Telecommunication infrastructure 
• Housing infrastructure 

• Social service infrastructure such as health and education provision 
• What to do with the infrastructure if the project is decommissioned or 

closed 

For further guidance on impacts, see Section D3 
8 Assess which impacts are significant 

--, 
Not all impacts are significant. It is important to identify those which are, 
because an environmental management plan usually provides mitigatory 
actions, which could include monitoring and rehabilitation, for significant 
impacts only. 

List each impact for each phase of the project - construction, operations and 
closure - and then assess at least the scale [extent], severity, likelihood of 
occurrence and duration of each identified impact for each phase of the 
project - construction, operations and closure. 

At the stage of project application, it is sufficient to undertake a qualitative 
assessment of the significance of each identified impact. One such method is 
suggested at Section D4.1 of these guidelines. 

9 Draw up a preliminary environmental management plan (EMP) for those 
impacts judged to be significant 

--, 
At project application stage, the plan could comprise a table containing two 
columns: 
Column A - State the significant environmental impact 
Column B - Suggested mitigation measure for that impact. 

If more detail is required, consult Section D 
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C3 Suggestions on the format and content of the initial project application 

The initial project application wi ll rely heavily on information gathered in the initial 
environmental review process described above. As far as possible, YOll should present thi s 
information in tabular or illustrated form. Avoid lengthy text paragraphs. Avoid technical 
language. 

Although the prescribed form for submitting an init ial project applicat ion is not yet available, 
there are certain basic elements which should be included in the application documentat ion. 
These are: 

• Introduct ion to the project 
• Description of the environment 
• Project desc ription 
• Consuhation with interested and affected parties 
• Identification of impacts 
• Management of significant impacts. 

Guidance fo r each element is provided on the next page: 
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Project description U sing information from steps 3 and 4 of the 
environmental review -

• Indicate the alternative scenarios considered 
for the project 

• Broadly describe each phase of the project's 
life including site preparation, construction, 
operation, decommissioning and site closure 

• Provide the general layout plans, site layout 
plans, process flow chart and organizational 
table compiled during the initial 
environmental review 

Description of the environment at the • Provide information on all the aspects listed 
selected sites at step 5 of the initial environmental review 

• This section should give a comprehensive 
description of the area before development 

Consultation with interested and Based on steps 2 and 6 of the initial 
affected parties environmental review-

• Report on initial consultation process with 
the relevant authorities, the affected 
community, and other interested parties 

• Summarize the issues which emerged 

Identification of impacts Based on steps 7 and 8 of the environmental 
reVIew 

• Report on all the environmental 
issueslimpacts identified during the review 

• Identify those impacts considered significant 
at each phase of the project - construction, 
operations and closure 

Management of significant impacts • Provide the preliminary environmental 
management plan discussed at step 9 of the 
environmental review 

• Discuss briefly how you at this stage intend 
to deal with any residual impacts of the 
project should it be decommissioned or 
closed. 
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SECTIOND 

CHECKLISTS FOR AN ENVIRONMENTAL ASSESSMENT REPORT 
PERTAINING TO 

IRRIGATED AGRICULTURE 

* Section D comprises five subsections-

• Introduction 43 
• Checklist: Issues which should be included in an Environmental 

Assessment Report according to the draft act 43 
• Checklists: Potential impacts and suggested remedial measures during the 

design, construction, operation and decommissioning/closure of the proj ect 51 
• Methods for assessing the significance of impacts 78 
• Components of an Environmental Management System (optional) 82 
• Components of an Environmental Management Plan (mandatory) 86 

Dl Introduction 

Subsequent to submitting his/her project application [Section C of these guidelines], a Project 
Proponent might be required to undertake a full environmental assessment and submit an 
Environmental Assessment [EA] Report before an Environmental Clearance is issued. The 
Proponent and the Environmental Commissioner must agree on the main issues and the level of 
emphasis needed in the EA Report. Section D is intended to provide guidance on writing the 
report. 

D2 Issues which should be included in the Environmental Assessment (EA) Report 

D2.1 The draft Act stipulates that at least the following should be included in an EA report -

• A description of the proposed project and its purpose. 
• A description of the environment likely to be significantly affected by the proposed project 

and its alternatives, that is, a baseline description. 
• A description of the potential environmental impact of the proposed proj ect and its 

alternatives, and an estimation of its significance. 
• A description of effects on cultural heritage and also of major impacts or socio-economic 

conditions resulting from alterations to those factors. 
• A description of mitigation measures to keep adverse environmental impact to a minimum. 
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• An explicit indication of predictive methods and underlying assumptions as well as the 
relevant environmental data. 

• An identification of gaps in knowledge and uncertainties encountered in compiling the 
required information. 

• A description of the steps taken to consult with and solicit comment from Interested and 
Affected Parties. 

• Where appropriate, an outline for monitoring and management programmes and any plans for 
post-project analysis. 

• A non-technical summary including a visual presentation as appropriate. 

D2.2 Specific guidance on these and other suggested issues for inclusion in the Environmental 
Assessment Report is provided in the table below -

Item Comment 
[items marked * 
are mandatory] 
1. Executive Comment briefly on the main issues to assist the Environmental 
Summary Commissioner in obtaining an overview of the project and its 

associated environmental impacts 
2. Table of Contents 
3. Glossary 
4. Introduction 
5. Terms of 
Reference 
6. Approach to the • Definition of study area 
study • Methodology and methods 

• Assumptions 

• Limitations and constraints 
7. A description of Overview 
the proposed proj ect • Give details of the company or venture 
and its purpose* • Describe the project's objectives 

• Indicate expected start-up capital and running expenditure 

• Set out the benefits of the project for the region 

• Give a timetable for the project's planning, construction, 
operation and closure 

• Indicate the expected life span of the proj ect 

• Provide general layout plans, and site layout plans 

• Describe current site land use and adjacent land use 

Alternatives considered 

• Indicate the alternative scenarios considered for the project, 
including alternative siteslroutes 

• Describe the implications of the project's notgoing ahead 
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8. A description of 
the environment 
likely to be 
significantly 
affected by the 
proposed project and 
its alternatives* 

Infrastructure, processes, technology. products or services 

For each alfernative scenario -
By phase (planning, construction, operation, decommissioning and 
site closure) and if appropriate, by activity within each phase, 

• Describe on-site infrastructure - for example, buildings, roads, 
service infrastructure, housing, workshops, water diversion 
infrastructure 

• Describe processes, technology, products or services 
• Provide a process flow chart 
• Identify and quantify inputs and outputs 

Human resources 
• Provide estimates of employment opportunities [construction and 

operational] created by the project 
• Provide an organizational chart for the operational and 

decommissioning phases if possible 
4 At least at the levels of -
• regional (political region) context 
• site context, 

describe the current state of the biophysical environment 

4 Provide appropriate maps, graphs, charts, tables, sample results 

1 Biophysical environment 

• Land 
• Current and earlier land uses, including any contaminated 

land issues 
• Current land use zoning 
• Current ownership 
• Current degradation level 
• Land capability, ego for agriculture 

• Climate 
[base data for other biophysical parameters] 

• General description 
• Temperature ranges 
• Rainfall - Annual mean, annual variability, no. of rain days, 
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implications of heavy rainfall for storm water management 
• Evaporation rate, moisture deficit 
• Atmospheric characteristics (eg wind) 

• Vegetation 
• Species composition, habitat, distribution range, conservation 

status ( sensitive/protected habitat/species) 
• Dominant species 
• Presence of invasive species 

• Fauna 
Describe for 
• Vertebrates [mammals, reptiles, amphibians, birds, fish] 
• Invertebrates [insects, arachnids, myriapods], at least the 

• Commonly occurring species 
• Distribution area 
• Conservation status (sensitive/protected habitat/species) 

• Soil 
• Structure [eg soil profile] 
• Soil types (classification) and their distribution 

• Chemistry 
• Erodability 
• Land/soil capability ego for agriculture 

• Geology 
• Rock types and their distribution 
• Stratigraphy 
• Lithology 
• Structure 

• Topography and geomorphology 
• Relief/slope analysis 
• Identify scenic views if any 
• Drainage patterns 
• Important/sensitive geomorphological features 

• Surface water 
• Name and description of catchment area inc!. rainfall capture 
• Presence of water courses, streams, rivers, dams on or 

adjacent to site [with plan]. Indicate course followed by 
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planned exit water 
• 1 :50 floodline, flood peaks and volumes if available 
• Quantity [hydro graph] 
• Quality 
• Drainage patterns 
• Current draw-off of water in the area and indication of 

capacity for further draw off 
• Pollutant dispersion characteristics 

• Groundwater 
• Water table depth 
• Groundwater chemistry 
• Aquifers and recharge 
• Current capacity, use and capacity for further draw-off 

• Air quality 
• Atmospheric dispersion characteristics [wind speed, 

direction, temperature, mixing height, inversions] 
• Existing ambient air quality [particulates, gasses & fumes, 

odour, dust] 

• Noise 
• Identification of potentially sensitive receptors in the area 

• Palaeontology 

• Archaeology and history 
• Sensitive sites and artefacts 

2 Social environment 

4 At least at the levels of -
• regional (political region) context 
• site context, 

describe the current state of the social environment in terms of 

• Institutional capacity 
• Legal environment [overview only - discuss applicable 

legislation in relevant context] 
• Demographics - population figures, density, migration patterns, 

projected growth rate for the area/region 
• Social infrastructure - availability of health, education facilities, 
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housing, 

• Infrastructure services - power, water, transport, roads, 
telecommunication, law and order 

• Retail facilities 

• Recreational facilities 

• Community resources and needs 

• Use of natural resources by people 

• Culturally valued sites or customs in the area, including 
palaeontological, archaeological, historical, spiritual 

3.Economic environment 

4 At least at the levels of -

• regional (political region) context 

• site context, 

describe the current state of the economic environment in terms of 

• GDP 

• Major economic sectors - ego Farming, mining, tourism 

• Employment and unemployment rates 

• Household income 

• Planned development in terms ofNDP 2 

Note: the social and economic descriptions can be combined into a 
socio-economic overview 

9. A description of 
the potential K See Section D3 for possible impacts associated with the proposed 
environmental project. 
impact of the 
proposed proj ect and • Compare predicted impacts with relevant local, national and 
its alternatives, and international norms and standards as applicable 
an estimation of its 
significance * K See Section D4 for methods to assess significance of imgacts 
10. A description of See description of the environment above 
effects on cultural 
heritage and also of 
major impacts or 
socio-economic 
conditions resulting 
from alterations to 
those factors* 
11. A description of K See Section D3 for possible mitigation measures. 
mitigation measures 
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to keep adverse 
environmental 
impacts to a 
minimum* 
12. An explicit 

Compare residual impacts (after mitigation) with relevant local, 
national and international norms and standards as applicable 

indication of • Use a model that is applicable and appropriate to the project and 
predictive methods environment in question 
and underlying 
assumptions as well 
as the relevant 
environmental data* 
13. An identification Refer to those gaps identified during the initial environmental review, 
of gaps in and any subsequent gaps identified 
knowledge and 
uncertainties 
encountered in 
compiling the 
required 
information * 
14. A description of 
the steps taken to 
consult with and 
solicit comment 
from Interested and 
Affected Parties* 

The following steps can be taken to elicit public participation -

• Make an initial study of the communitylies living at or near the 
proposed sites for the project. Visit the sites not only to gather 
baseline environmental data but also to form an idea of the 
communities' lifestyle 

• Provide information on the project, and alternative scenarios for 
it, and request interested and affected parties for their 
comments/concerns through any or all of the following: 

• Notices in the local newspapers 
• Notices over NBC, including the local vernacular services 
• Flyers distributed on-site or nearby 
• Informal discussions with key community representatives 
• Discussions with responsible agencies and any other 

stakeholders such as environmental groups 
• A background information document distributed to a list of 

stakeholders, which also invites comments or concerns 
• A public open house display 

• Hold at least two public meetings - the first a meeting to provide 
information on the project and to elicit comment and concerns; 
the second a feedback meeting, including an indication of how 
concerns will be addressed during project implementation 

• The meetings should be well-advertised, and held at an easily
accessible venue, on a day and at a time which suits the 
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community's general lifestyle. Translators should be on hand to 
communicate the proceedings in the local vernacular. 

15. Where (1) An Environmental Management System (EMS) aQQroach 
appropriate, an 
outline for Although not mandatory, the adoption of an internationally-
monitoring and accredited Environmental Management System (EMS) approach is 
management sound as it-

programmes and any • Allows the possibility of integrating the management of all 
plans for post- identified environmental issues with health and safety issues 
project analysis* • Encompasses an environmental management plan 

• Allows for international recognition and acceptability. 

An EMS includes -

• A health, safety and environment (HSE) policy 

• Strategies for the implementation of the policy 

• Targets and objectives 

• An impact management programme 

• A monitoring programme 

• An audit programme 

• Management review of HSE performance 

K More detail on these elements is provided at Section D5 

(2) An Environmental Manag:ement Plan (EMP) approach 

For smaller scale irrigated agriculture projects, an environmental 
management plan could be compiled. The EMP should include at 
least -

• An impact management plan 

• A monitoring plan 
• A preliminary decommissioning/closure plan. 

K See Section D6 for further detail. 
16. A non-technical 
summary including 
a visual presentation 
as appropriate* 
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D3 Impact checklists including remedial measures 

* This subsection refers to items 9-11 of the prescribed Environmental Assessment Report and 
compnses-

• Rationale of the checklist 51 

• Biophysical and socio-economic impact / remedial measure checklists, by project phase 

• Table D3-1: Planning and design 52 

• Table D3-2: Construction 58 

• Table D3-3: Operation 65 
• Table D3-4: Decommissioning and closure 72 

D3.1 Checklist rationale 
This checklist assumes that the proj ect proponent will be required to identify 

• the impacts of his/her proposed project 
• positive and negative 
• primary/secondary/tertiary 
• cumulative 

at local, regional, national and international level as appropriate, 

• by context -
• biophysical context 
• socio-economic context [sometimes required separately, as social, and economy] 

and by lifecycle stage -
• planning/design 
• construction 
• operations 
• decommissioning/closure. 

It further assumes that within each context, and within each phase, the project proponent should 
consider certain guideline aspects or issues, and for each, indicate 

• either the positive or negative impact and its suggested mitigation, 
• or the non-applicability of the issue. 

Applying the matrix systematically assures both the project proponent, and the reviewer of the 
Environmental Assessment Report, that all biophysical and socio-economic issues have been 
considered for each phase of the proj ecl' s life cycle. 
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TABLE D3-1-1: BIOPHYSICAL & SOCIO-ECONOMIC IMPACT MATRIX 
PLANNING & DESIGN PHASES FOR IRRIGATED AGRICULTURE PROJECTS 

BIOPHYSICAL COMPONENTS SOCIO-ECONOMIC COMPONENTS 
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Geotechnical survey X X X X X X X 
Topographical Survey X X X 
Drilling X X X X X X X X 
Survey Camp X X X X X X X X 
Water supply and storage X X X X X X X X 
Fuel supplies, storage X X X X 
Waste disposal (solid, liquid) X X X X X X X X X X 
Access roads and tracks X X X X X X X X X 
Employment X X X X X 
Land purchase/acquisition X X X X X X 
Resett I ement X X X X X X X X X X X X 
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TABLE D3-1-2: 
IMPACT MITIGATION TABLE 
PLANNING & DESIGN PHASES FOR IRRIGATED AGRICULTURE PROJECTS 

. 

ITEM ENVIRONMENTAL ENVIRONMENTAL IMPACT MITIGATION MEASURE 
COMPONENT 

1. Climate No impact during planning and design. • Not applicable. 
2. Geology No impact. • Not applicable. 
3. Soils Soil erosion/damage due to survey activities • Minimise number of tracks. 

and vehicle tracks. • A void developing parallel tracks. 

• Use right angle intersections. 

• A void seasonally marshy areas, pans, floodplains. 
Soil contamination from drilling muds, oil and • Provide lined sumps to contain drilling muds. 
diesel spills. • Provide bunding around all diesel tanks, oil drums and 

generators. 

• Train operators in correct fuel transfer techniques to 
avoid spillage. 

• Ensure regular maintenance of equipment to prevent 
diesel and hydraulic oil spills. 

Loss of soil fertility due to improperly planned • Select a site for resettlement which has a similar land 
resettlement of people from the site. capability to the previous location, so that the resettled 

people can continue with traditional agricultural 
practices. 

4. Surface water resources Water consumption by survey camp. • Use water sparingly. 

• Repair leaking taps and pipes. 

• Environmental awareness and training programmes. 
Stream flow disruption caused by access roads • Construct stream crossings at right angles . 
and tracks. • Minimise number of crossings. 

• A void seasonally marshy areas. 

• Do not bulldoze soil into river courses. 

• Install culverts or construct concrete drifts. 
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ITEM ENVIRONMENT AL ENVIRONMENTAL IMPACT MITIGATION MEASURE 
COMPONENT 

5. Surface water quality Local siltation of rivers due to poorly • Construct stream crossings at right angles. 
constructed access tracks. • Minimise number of crossings. 

• A void seasonally marshy areas. 

• Do not bulldoze soil into rivers. 

• Install culverts or construct concrete drifts 
Water pollution from fuel spillage and waste • Prevent fuel and oil spillage as per 3. above. 
disposal. • Provide separate covered, animal-proof bins for refuse 

and hazardous waste disposal. 

• Empty bins on a regular basis at an approved disposal 
site. 

6. Groundwater resources Local lowering of water table levels, due to • Undertake a hydrocensus oflocal boreholes to determine 
abstraction of groundwater for camp use. water table depths, borehole yields and local use of 

groundwater. 

• Provide compensation to any person who can prove that 
their borehole has been adversely affected by survey 
acti vities. 

7. Groundwater quality The groundwater could become polluted as a • Line all sumps, dams, stockpile sites etc. which may 
result of pit latrines and incorrect waste contain solids or liquids which could pollute the soil and 
disposal practices. groundwater. 

• Do not develop pit latrines close to domestic supply 
boreholes or rivers. 

• Dispose of all hazardous waste in an approved disposal 
site. 

8. Topography and No impact. • Not applicable. 
eeomorphology 

9. Palaeontology No impact. • Not applicable. 
- - '--- --

p. 
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ITEM ENVIRONMENTAL ENVIRONMENTAL IMPACT MITIGATION MEASURE 
COMPONENT 

10. Flora Distu rbance or loss of protected/endangered • ldenti fy issues and protection measures required e.g. 
plant species or communities (terrestrial, examine feasibi lity/need for translocation of specimens to 
wetland, aqua6c) due to survey activities. alternative sites. 

• Minimise vegetation clearance by clearly demarcating 
work areas. 

• Provide environmental awareness troini ng to all 
employees. 

• Impose penalties for illegal cutting of trees or illegal 
possession of plant specimens. 

• Rehabil itate al I disturbed areas. 

• Position site infrastructure to avoid sensitive plant 
communities e .. ~. hill tops, steep slopes, wetlands etc. 

Introduction of problematic invasive/alien • Routine identification and eradication of problem species. 
plants to site due to ground disturbance. 
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ITEM ENVIRON M ENT AL ENVIRONMENT AL IMPACT MITIGATION MEASURE 
COMPONENT 

11. Terrestrial fauna Disturbance or loss of protected/endangered • Consider need to translocate species. 
animal species/communities and their habitat. • Tape off important habitats. 

• Minimise vegetation clearance. I 

• Protect water resources from pollution. 

• Protect soils from contamination. 

• Minimise soil stripping to essential areas only. 
• Stockpile topsoil separately in small mounds to maintain 

microbiological viabil ity. 

• Impose strict penalties for poaching. 

• Rehabilitate all disturbed areas. 
Introduction of al ien species. • Do not allow domestic animals e.g cats, dogs on site 

12. Aquatic fauna Pollution of rivers, streams, dams and pans • Ensure that all areas containing hazardous substances are 
from organic, hydrocarbon, silt or lined, sealed, bunded or otherwise engineered to prevent 
microbiological sources. pollution of surface water. 

• Install erosion protection works to prevent siltation. 

• Ensure pit latrines etc. are far from surface water 
resources. 

13. Air quality Dust from vehicle movements, drilling. • Avoid excessive vehicle movements. 

• Limit vehicle speeds on unsurfaced tracks. 

• Use water to suppress dust on all unsurfaced tracks. 

• Try to avoid dusty activities e.g. grading on windy days. 

• Rehabilitate disturbed areas as soon as possible. 
Fumes from drilling equipment, generators, • Maintain vehicles and equipment in good order. 
vehicles. 
Fires from bush clearing activities. • Do not burn cleared vegetation. 

• Sell or give firewood away to staff and local 
communities. 

• Use brushwood to assist with erosion control and 
rehabilitation. 

14. Noise and vibration Noise generated by survey activities, • Prescribe noise reduction measures if appropriate e.g. 
especially drilling, geophysical work and restricted working hours and noise buffering. 
vehicles. • Consult with the local community. 

;. 

15. Cultural heritage Disturbance/loss of heritage resources (sites • Identify significant heritage resources and implement 
(including and artefacts). necessary protection/survey measures in consultation 
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ITEM ENVIRONMENTAL ENVIRONMENTAL IMPACT MITIGATION MEASURE 

COMPONENT 
archaeological, historical with the local community. 
and spiritual sites) 

16. Local communities: No impact at planning and design phase. • Not applicable. 
composition, structure 
and social functioning 

17. Rural livelihoods Impact on the availability of natural resources • Allow continued access into non-sensitive, non-
traditionally used by local communities e.g. dangerous survey areas. 
plants used for medicinal and nutritional • Allow the local community to collect any timber that is 
purposes, fuel wood, water resources etc. felled as part of survey grid clearance. 

18. Current land use Impacts on land use such as loss of grazing • Evaluate advantages and disadvantages that would result 
land, agricultural land, access to resources etc from various land use changes . 
. especially if people have to be resettled. • Select a resettlement site which has a similar pre-

development land capability. 
19. Future land use options No impact at this phase. • Not applicable. 
20. Local economy Impacts on the local economy due to increased • Try to maximise local spending and employment. 

employment levels, influx of people to the 
area, land use changes, increased purchasing. 

21. Regional and national Site survey will have little impact on the • Not applicable. 
economy regional or national economy. 

22. Local infrastructure and Loss/disruption of important communal • Determine impacts in advance and implement appropriate 
services pathways, public services and utilities e.g. mitigation measures such as access and compensation 

sewerage, electricity, water supply, health payments. 
care. 

23. Health and safety Risk of accidents and ill health as a result of • Ensure that appropriate health and safety measures are 
the project. applied in all activities. 

• Fence all dangerous areas. 

• Place warning signs. 

• Consult with the local community and health workers. 

• Enforce maximum traffic speeds through villages. 
24. Public nuisance General nuisance such as noise and dust. • Undertake all survey activities in a manner which is 

sensitive to the life of the local community and 
exploration staff. 

25. Aesthetic and amenity Possible small visual impact. • Rehabilitate the site on departure. 
values • Minimise disturbance. 

• Consult with the local community and tourist industry. 
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TABLE 03-2-1 
BIOPHYSICAL & SOCIO-ECONOMIC IMPACT MATRIX 
CONSTRUCTION PHASE FOR IRRIGATED AGRICULTURE PROJECTS 

BIOPHYSICAL COMPONENTS 

;>.. 
OIl 
0 

(3 
..c 

'" 0. 

'" 0) 
0) (3 u .q u .... .£ E :> '-

0 t;j ::l 0 
Vl 0 ~ ., 

til ., ::l Vl OIl ., ::l c: '- c:r .... c:r o'd :> .... ..... ;>.. 
'- ... t::! 0) 0) OIl 

"(;j "(;j .B ., ;>.. 0 .... 
~ ;:: ;:: '" '" ...c: "8 -6 ;:: 0. 

;>.. ., '" c: b 
0) OIl 

., -0 5iJ Vl 
(;j 0 u u c: c: 0 

'" 0) 

(3 t::! t::! :> :> 0 0) ... ... 
E Vl 0 0 0. '" 0 ... 

0) ;:; ;:; ... ... 0 ~ 
., 

U 0 0 if.! if.! 0 0 f--o p., t:i: f--o 
if.! a .....; 
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Topographical Survey X X X 
Vegetation clearance X X 
Topsoil stripping X X X 
Water supply and storage X X X X 
Fuel suppl ies, storage X X X X 
Contractors camp, yard, 
workshop 
Waste disposal (solid, liquid) X X X X X 
Importation of materials X 
Irrigation infrastructure X X 
construction 
Access roads and tracks X X X X X X 
Labour force X X 
Resettlement X X X 
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TABLE D3-2-2: IMPACT MITIGATION TABLE 
CONSTRUCTION PHASE FOR IRRIGATED AGRICULTURE PROJECTS 

ITEM ENVIRONMENTAL ENVIRONMENTAL IMPACT MITIGATION MEASURE 
COMPONENT 

1. Climate No impact during construction. • Not applicable. 
2. Geology Loss/modification of geological sites of • Identify and evaluate significance and degree of 

scientific importance due to irrigation site protection required. 
development. 

3. Soils Soil erosion/damage due to vegetation • Minimise number of tracks. 
clearance, topsoil stripping and vehicle tracks. • Avoid developing parallel tracks. 

• Use right angle intersections. 

• A void seasonally marshy areas, pans, floodplains. 
Soil contamination from oil and diesel spills. • Provide bunding around all diesel tanks, oil drums and 

generators. 

• Train operators in correct fuel transfer techniques to 
avoid spillage. 

• Ensure regular maintenance of equipment to prevent 
diesel and hydraulic oil spills. 

Soil compaction due to heavy equipment and • Remove topsoil prior to earthworks and stockpile for later 
earthworks. use in rehabilitation. 
Loss of soi I under overburden dumps. • Remove topsoil prior to dumping any materials and save 

for later rehabilitation. 
Loss of soil fertility due to improperly planned • Select a site for resettlement which has a similar land 
resettlement of people from the site. capability to the previous location, so that the resettled 

people can continue with traditional agricultural 
practices. 

--
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4. Surface water resources Water consumption by construction personnel • Use water sparingly. 
and construction activities. • Repair leaking taps and pipes. 

• Environmental awareness and training programmes. 
Local disruption of surface water runoff due to • Divert 'clean' storm water around excavations. 
presence of excavations. 
Stream flow disruption caused by access roads • Construct stream crossings at right angles. 
and tracks. • Minimise number of crossings. 

• A void seasonally marshy areas. 

• Do not bulldoze soil into river courses. 

• Install culverts or construct concrete drifts. 
5. Surface water quality Local siltation and pollution of rivers due to • Divert 'clean' storm water around large pits and 

poorly constructed access tracks, topsoil excavations. 
removal and stockpiles, and spoils created by • Minimise area disturbed. 
earthworks. • Rehabilitation on completion. 

• Construct stream crossings at right angles. 

• Minimise number of crossings. 

• A void seasonally marshy areas. 

• Do not bulldoze soil into rivers. 

• Install culverts or construct concrete drifts 
Water pollution from fuel spillage and waste • Protect surface water resources from contaminated runoff 
disposal. from workshops and plant construction areas by 

providing storm water drains, sumps, and linings. 

• Prevent fuel and oil spillage as per 3. above. 

• Provide separate covered, animal-proof bins for refuse 
disposal. 

• Empty bins on a regular basis at an approved disposal 
site. 

6. Groundwater resources Local lowering of water table levels, which • Undertake a hydrocensus of local boreholes to determine 
could impact on ground stability, rural water water table depths, borehole yields and local use of 
supply, and vegetation, due to abstraction of groundwater. 
groundwater for camp and construction use. • Provide compensation to any person who can prove that 

their borehole has been adversely affected by 
construction activities. 
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7. Groundwater quality The groundwater could become poll uted as a • Line all sumps, dams, stockpile sites etc. which may 
result of construction activities, pit latrines and contain solids or liquids which could pollute the soil and 
incorrect waste disposal practices. groundwater. 

• Do not develop pit latrines close to domestic supply 
boreholes or rivers. 

• Dispose of all hazardous waste in an approved disposal 
site. 

8. Topography and Local alteration in topography due to • Select sites carefully to avoid steep slopes where 
geomorphology earthworks and alteration/loss of features of possible. 

geomorphological importance (e.g. gorges, • Try and balance cut and fill. 
waterfalls, hill s) due to water infrastructure 
development. 

• Rehabilitate all cut and fill slopes as soon as possible. 

9. Palaeontology Disturbance/loss of sites of palaeontological • Determine importance/sensitivity of site and degree of 
interest due to site development. protection/survey work required. 

10. Flora Disturbance or loss of protected/endangered • Identify issues and protection measures required e.g. 
plant species or communities (terrestrial, examine feasibility/need for translocation of specimens to 
wetland, aquatic) due to construction alternative sites. 
acti vities. • Minimise vegetation clearance by clearly demarcating 

work areas. 

• Provide environmental awareness training to all 
employees. 

• Impose penalties for illegal cutting of trees or illegal 
possession of plant specimens. 

• Rehabilitate all di sturbed areas. 

• Position site infrastructure to avoid sensitive plant 
communities e.g hill tops, steep slopes, wetlands etc. 

Illegal felling of trees for firewood and the • Impose penalties for illegal cutting of trees or illegal 
illegal collection of plant specimens. possession of plant specimens. 
Introduction of problematic invasive/alien • Routine identification and eradication of problem species. 
plants to site due to ground disturbance. 
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II. Terrestrial fauna Disturbance or loss of protected/endangered • Consider need to trans locate species. 
animal species/communities and their habitat • Tape off important habitats. 
due to construction activities (noise, dust, • Minimise vegetation clearance. 
fumes, pollution, vehicles). • Protect water resources from pollution. 

• Protect soils from contamination. 

• Minimise soil stripping to essential areas only. 

• Stockpile topsoil separately in small mounds to maintain 
microbiological viability. 

• Impose strict penalties for poaching. 

• Rehabilitate all disturbed areas. 
Interference with animal migration routes due • Select routes carefully, based on the results of the EIA. 
to linear infrastructure e.g. pipelines, canals. 
Illegal poaching of game and killing wild • Impose strict penalties for poaching and unlawful killing. 
animals. 
Introduction of alien species. • Do not allow domestic animals e.g. cats, dogs on site. 

12. Aquatic fauna Pollution and siltation ofrivers, streams, dams • Install erosion protection works to prevent siltation. 
and pans. • Ensure pit latrines etc. are far from surface water 

resources. 
Interference with fish migration routes. • Provision of fish ladders and other means of passage. 

13. Air quality Dust from vehicle movements and • A void excessive vehicle movements. 
construction. • Limit vehicle speeds on un surfaced tracks. 

• Use water to suppress dust on all un surfaced tracks. 

• Try to avoid dusty activities e.g. grading on windy days. 

• Rehabilitate disturbed areas as soon as possible. 
Fumes from generators and vehicles. • Maintain vehicles and equipment in good order. 
Fires from bush clearing activities. • Do not bum cleared vegetation. 

• Sell or give firewood away to staff and local 
communities. 

• Use brushwood to assist with erosion control and 
rehabi I itation. 

14. Noise and vibration Noise generated by construction activities, • Prescribe noise reduction measures if appropriate e.g. 
especially vehicles, earthmoving equipment, restricted working hours and noise buffering. 
excavation of construction materials, • Consult with the local community. 
contractor's camp, and general construction 
activities. 1" 
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11. Terrestrial fauna Disturbance or loss of protected/endangered • Consider need to trans locate species. 
animal species/communities and their habitat • Tape off important habitats. 
due to construction activities (noise, dust, • Minimise vegetation clearance. 
fumes, pollution, vehicles). • Protect water resources from pollution. 

• Protect soils from contamination. 

• Minimise soil stripping to essential areas only. 

• Stockpile topsoil separately in small mounds to maintain 
microbiological viabil ity. 

• Impose strict penalties for poaching. 

• Rehabilitate all disturbed areas. 
Interference with animal migration routes due • Select routes carefully, based on the results of tile EIA . 
to linear infrastructure e.R. pipelines, canals. 
Illegal poaching of game and killing wild • Impose strict penalties for poaching and unlawful killing. 
animals. 
Introduction of alien species. • Do not allow domestic animals e.g. cats, dogs on site. 

12. Aquatic fauna Pollution and siltation of rivers, streams, dams • Install erosion protection works to prevent siltation. 
and pans. • Ensure pit latrines etc. are far from surface water 

resources. 
Interference with fish migration routes . • Provision of fish ladders and other means of passage. 

13. Air quality Dust from vehicle movements and • A void excessive vehicle movements. 
construction. • Limit vehicle speeds on unsurfaced tracks. 

• Use water to suppress dust on all unsurfaced tracks. 

• Try to avoid dusty activities e.g. grading on windy days. 

• Rehabilitate disturbed areas as soon as possible. 
Fumes from generators and vehicles. • Maintain vehicles and equipment in good order. 
Fires from bush clearing activities. • Do not burn cleared vegetation. 

• Sell or give firewood away to staff and local 
communities. 

• Use brushwood to assist with erosion control and 
rehabilitation. 

14. Noise and vibration Noise generated by construction activities, • Prescribe noise reduction measures if appropriate e.g 
especially vehicles, earthmoving equipment, restricted working hours and noise buffering. 
excavation of construction materials, • Consult with the local community. 
contractor's camp, and general construction 
activities. ::-. 

--
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15. Cultural heritage Disturbance/loss of heritage resources (sites • Identify significant heritage resources and implement 
(including and artefacts). necessary protection/survey measures in consultation 
archaeological, historical with the local community. 
and spiritual sites) 

16. Local communities: Social impact ofresetllement and immigration • Undertake Social Impact Assessment, including full 
composition, structure of work force for construction e.g. consultation with local communities, to determine issues 
and social functioning introduction of diseases, increased crime and prescribe appropriate mitigation measures. 

levels, interference with local community 
structures. 
Influx of job seekers. • Only recruit labour through approved Minister of Labour 

centres in the main towns. 

• Adopt the policy of no 'at-the-gate' casual employment. 

• Make your recruitment policy well known in the region. 

17. Rural livelihoods Impact on the availability of natural resources • Allow continued access into non-sensitive, non-
traditionally used by local communities e.g. dangerous survey areas. 
plants used for medicinal and nutritional 
purposes, fuel wood, water resources etc. 

18. Current land use Impacts on land use such as loss of grazing • Evaluate advantages and disadvantages that would result 
land, agricultural land, access to resources etc. from various land use changes. 
especially if people have to be resettled. • Select a resettlement site which has a similar pre-

development land capability. 
19. Future land use options Lack of rehabilitation could preclude future • Rehabilitate to the former, or better, land capability. 

land use. 
20. Local economy Impacts on the local economy due to increased • Try to maximise local spending and employment. 

employment levels, influx of people to the 
area, land use changes, increased purchasing 

21. Regional and national Construction of large irrigation projects will • Try to maximise regional and national benefits. 
economy have an impact on the regional and national 

economy. 
22. Local infrastructure and Loss/disruption of important communal • Determine impacts in advance and implement appropriate 

services pathways, public services and utilities e.g. mitigation measures such as access and compensation 
sewerage, electricity, water supply, health care payments. 
Burden on existing local infrastructure and • Plan for and/or construct supplementary 
services e.g. roads, hospitals. services/infrastructure or enhance existing 

servi ces/i nfrastructure. 
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23. Health and safety Risk of accidents and ill health as a result of • Ensure that appropriate health and safety measures are 
the construction activities. applied in all activities. 

• Fence all dangerous areas. 

• Place waming signs. 

• Consult with the local com.munity and health workers. 

• Enforce maximum traffic speeds through villages. 
24. Public nuisance General nuisance slIch as noise and dust as 3 • Undertake all construction activities in a manner which is 

rcsult of construction activities . sensitive to the life of the local community nnd 
exploration staff. 

25. Aesthetic and amenity Visual impacts of construction on scenic • Rehabilitate a ll areas disturbed by construction and 
values views, tourist routes and destination and sense landscape with trees, grass and shrubs. 

of place. • Minimise disturbance_ 

• Consult with the local community and tourist industry. 

Litter from construction camp and waste • Fence waste dump. 
dump. • Environmental awareness and training. 

• Impose fines for 1 ittering. 

• Organise weekly clean-ups. 
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TABLE D3-3-1: BIOPHYSICAL AND SOCIO-ECONOMIC IMPACT MATRIX 
OPERATION PHASE FOR IRRIGATED AGRICULTURE PROJECTS 

BIOPHYSICAL COMPONENTS 
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PROJECT ASPECT ..- 'n ..- ..- ..-

Maintenance X X X X X X 
Employee accommodation / X X X 
offices 
Employment 
Waste disposal (solid, liquid X X X X X X 
from employees) 
Pumping X 
Fuel supplies, storage (for X X X 
pumping) 
Scouring X X X X X 
Treatment X X X X X X 
Groundwater abstraction X X X X X X X 
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TABLE D3-3-2: IMPACT MITIGATION TABLE 
OPERATIONAL PHASE FOR IRRIGATED AGRICULTURE PROJECTS 

ITEM ENVIRONMENTAL ENVIRONMENTAL IMPACT MITIGATION MEASURE 
COMPONENT 

1. Climate Modification of local micro- climate from • Monitor local climatic changes. 
increased humidity from sprinkler irrigation • Manage sprinkler irrigation system to minimise impact. 
causing discomfort and microhabitat of 
pathogens. 
Infrastructure could be washed away by • Determine flood risk and select site/ and/or design 
floods. infrastructure as appropriate. 

2. Geology No impact during operation. • Not applicable. 
3. Soils Soil erosion from surface irrigation. • Implement erosion control measures. 

• Ensure proper planning and control of irrigation system. 

• Proper design and layout of fields to avoid steep 
gradients 

• Ensure water application rate does not exceed soil 
infiltration rate. 

• Design terracing if possible. 
Water logging of soils. • Manage irrigation water to avoid runoff or excessive 

application. 

• Install artificial drains. 

• Use lined canals or pipes to avoid leakage leading to 
water logging. 

• Use sprinkler or drip irrigation. 
Salinisation of soils. • A void waterlogged conditions. 

• Leach soils regularly. 

• Cultivate crops with salt tolerance. 

• Use better quality water (blend problem water). 
Loss of nutrients. • Avoid over-watering fields. 

• Apply nutrients in small quantities commensurate with 
crop requirements. 

p . 
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Deterioration of soil structure e.g. capping. • Ensure water application rate IS suited to the soil 
infiltration rate. 

• Practice crop rotation and incorporation of organic 
fertil isers. 

Impact of leaking pipeline and canals creating • Ensure routine inspection of water transfer infrastructure 
waterlogged / unsuitable soils and erosion and repair leaks immediately. 
hazard. 
Scouring of irrigation channels and canals. • Line canals with concrete. 

• Design system to minimise risk of erosion. 

• Implement erosion control measures e.g. gabions placed 
across the pathway where water is released. 

Clogging of canals and hydraulic systems by • Design irrigation system to minimise erosion. 
sediments. • Manage irrigation system to minimise runoff and erosion 

from fields. 

• Implement a planned maintenance programme to clean 
canals. 

Soil contamination from oil and diesel spills . • Provide bunding around all diesel tanks, oil drums and 
generators. 

• Train operators in correct fuel transfer techniques to 
avoid spillage. 

• Ensure regular maintenance of equi pment to prevent 
diesel and hydraulic oil spills. 

4. Surface water resources Water consumption by employees (very • Use water sparingly. 
minimal). • Repair leaking taps and pipes. 

• Environmental awareness and training programmes. 
Change in the natural regulatory function of • Undertake evaluation of Instream Flow Requirements 
surface water systems e.g. watershead (IFR). 
hydrology, natural drainage, modification in • Introduce catchment management programmes. 
river flows, which has impacts on ecology, 
fishing, water supply, livestock watering, 

• Minimise physical runoff into rivers or streams. 

channel scouring and erosion etc. 
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5. Surface water quality Water pollution from agro-chemicals and • Incorporate eutrophication prevention measures. ! 
growth of nuisance algal blooms (including • Check upstream land use to determine nutrient inputs 
toxic blue-green algae) due to eutrophication (sewage, cattle, fertilisers) and control the inputs. 
(nutrient enrichment). • Minimise chemical runoff into rivers and streams. 

• Ensure proper catchment management. 

• Ensure proper agricultural management. 

• Monitor water quality on a continuous basis. 
Siltation and sedimentation of water courses, • Check upstream land use and implement silt and erosion 
reservoirs and canals which impacts on control measures. 
downstream water quality. • Stabilise soil in catchment area. 

• Ensure proper management of vegetation in the 
catchment area. 

• Establish a liaison committee with other catchment 
users/stakeholders. 

Water pollution from fuel spillage and waste • Protect surface water resources from contaminated runoff 
disposal. from workshops by providing storm water drains, sumps, 

and linings. 

• Prevent fuel and oil spillage as per 3. above. 

• Provide separate covered, animal-proof bins for refuse 
disposal. 

• Empty bins on a regular basis at an approved disposal 
site. 

6. Groundwater resources Modification of groundwater levels as a result • Undertake groundwater study to determine impacts of 
of abstraction, which could impact on ground irrigation system on groundwater and implement 
stability, agricultural practices, water logging necessary mitigation measures. 
and salinisation of soils, ecosystem 
functioning etc. 

7. Groundwater quality Pollution from agro-chemicals. • Ensure proper agricultural management. 

• Monitor groundwater quality on a regular basis. 
8. Topography and No impact during operation. • Not applicable. 

geomorphology 
9. Palaeontology No impac~ durjng_operation. • Not applicable. 

,. 
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10. Flora Introduction of problematic invasive / alien • Routine identification, removal and eradication of 
plant. problem species. 

Translocation of algae and plants from one • Undertake specialist study on the impacts of the inter-
area to another in intra/inter-basin transfer basin transfer of problem species e.g. weeds such as 
schemes causing ecological and water Azalla and Eichharnia. 
management problems. • Devise and implement appropriate control measures. 
Clogging of canals by weeds. • Design and mange canals to minimise weed growth. 

• Line canals with concrete. 

• Have planned cleaning programme for the canals. 

11. Terrestrial fauna Disturbance or loss of protected / endangered • Consider need to translocate species. 
species and their habitat due to the irrigation • Tape off important habitats. 
system. • Minimise vegetation clearance. 
Introduction of problem species e.g. quelea • Establish control plans. 
birds. 
Animals can get trapped in channels due to • Appropriate channel design to allow exit of animals from 
smooth sides of trapezoidal channels etc. channel. 
Interference with animal migration routes. • Provide animal migration corridors. 

12. Aquatic fauna Pollution and siltation ofrivers, streams and • Install erosion protection works to prevent siltation. 
dams. • Ensure pit latrines etc. are far from surface water 

resources. 
Translocation of fauna from one catchment to • Undertake specialist study on the impacts of the transfer 
another in inter-basin transfer schemes of problem species and devise appropriate mitigation 
causing ecological and water management measures e.g. routine eradication/ control of problem 
problems. species. 
Interference with fish migration routes. • Provision of fish ladders and other means of~assage. 

13. Air quality Deterioration in air quality due to aerial • Time programmes to local conditioned and weather. 
spraying or burning harvesting waste. • Use alternative approaches, e.g., incorporate waste, 

rather than burning it. 
Odours produced by the decay of algal and • Incorporate eutrophication prevention measures in design 
macrophyte biomass as a result of parameters e.g. minimise hydraulic retention time, 
eutrophication. reduce nutrient input from catchment, etc. 

14. Noise and vibration Noise generated by irrigation operations. • Prescribe noise reduction measures if appropriate e.g. 
restricted working hours and noise buffering. 

• Consult with the local community. 

Namibia Resource Consultants cc 69 



-_ . _- --- -- ----_. ~ - -=- d Allricul 

15. Cultural heritage No impact during operation. • Not applicable. 
(including 
archaeological, 
historical and spiritual 
sites) 

16. Local communities: Social impact of immigration of people/ • Conduct a Social Impact Assessment. 
composition, structure development into the area stimulated by the • Basin-wide integrated planning to avoid overuse, misuse 
and social functioning increased availability offreshwater for and conflicting uses of water and land resources. 

irrigation, industrial, municipal and tourist 
industry growth. 

17. Rural livelihoods Abstraction of water for irrigation system • Abstraction volumes should be negotiated with 
could impact on local natural resources used downstream and groundwater users. 
by the community. 

18. Current land use Changes in current land uses due to increased • Ensure proper management and control of water 
availability offresh water. resources. 
Development of irrigation schemes may • Evaluate land use changes to ensure that positive impacts 
introduce alternative land use activities in the are maximises and properly managed and adverse 
area e_g. agriculture. impacts are minimised. 

19. Future land usc options Change in future land use options due to • Discuss with the local authorities and the local 
presence of irrigation scheme. community as to the future land options. 

20. Loca I economy Impacts on the local economy due to • Try to maximise local spending and employment. 
increased employment levels, influx of people 
to the area, land use changes, increased 
purchasing. 

21. Regional and national Construction of irrigation schemes will have • Try to maximise regional and national benefits. 
economy an impact on the regional and national 

economy. 
22. Local infrastructure and Loss/disruption of important communal • Determine impacts in advance and implement 

services pathways, public services and utilities e.g. appropriate mitigation measures such as access and 
sewerage, electricity, water supply, health compensation payments. 
care. 
Burden on existing local infrastructure and • Plan for and/or construct supplementary 
services e_g. roads, hospitals. services/infrastructure or enhance existing 

services/infrastructure. 

,. 
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B. Health and safety Risk of accidents as a result of the project. • Ensure that appropriate health and safety measures are 
applied. 

• Fence all dangerous areas. 

• Place warning signs. 

• Consult with the local community. 
Agro-chemical poisoning for the irrigators. • Train irrigators In proper storage, handling and 

application of agro-chemicals. 

• Provide storage shades for chemicals. 
Increase in water-borne diseases e.g. malaria, • Implement vector disease control programmes. 
bilharzias, river blindness etc. • Avoid stagnant water 

• Flush canals and hydraulic structures. 

• Use straight canals with adequate slope. 

• Fluctuate levels in storage dams. 

• Consult with the local community and health workers. 
Disease and health problems from use of • Provide good quality irrigation water. 
wastewater for irrigation. • Plan and design for wastewater treatment e.g., settling 

ponds prior to use. 

• Design for systems that minimise contact with water, 
e.g , sprinkler or drip. 

24. Public nuisance General nuisance such as pumping activity • Ensure pumping is conducted in a manner which is 
noises, increased humidity and odours. sensitive to the life of the local community. 

• Undertake project in a manner sensitive to the quality of 
life ofIocal communities and project staff. 

25. Aesthetic and amenity Visual impacts of irrigation system on scenic • Minimise disturbance. 
values views, tourist routes and sense of place. • Consult with the local community and tourist industry. 
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TABLE D3-4-1: BIOPHYSICAL & SOCIO-ECONOMIC IMPACT MATRIX 
DECOMMISSIONING AND CLOSURE OF IRRIGATED AGRICULTURE PROJECTS 

BIOPHYSICAL COMPONENTS 
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Retain buildings for future use 
Dismantle all power, water, road X X 
infrastructure 
Cap boreholes X 
Make all areas safe X 
Rehabilitate all decommissioned areas X X X X X X X 
Rehabilitate all wastes X X X X X X X 
Remove or buryalllitter X X 
Seal/make safe all hazardous waste sites X X 
Employee retrenchment 
Closure of employee accommodation 
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TABLE D3-4-2: IMPACT MITIGATION TABLE 
DECOMMISSIONING AND CLOSURE OF IRRIGATED AGRICULTURE PROJECTS 

ITEM ENVIRONMENTAL ENVIRONMENT AL IMPACT MITIGA TION MEASURE 
COMPONENT 

1. Climate Possible change in micro-climate (humidity) with 
the cessation of water from sprinkler irrigation 
systems. 

2. Geology No impact. I 

3. Soils Re-use of soils In rehabilitation and re- • Replace subsoil and overburden first and then cover with 
instatement of pre-project capability. saved topsoil. 

• Do not use heavy equipment to replace topsoil because 
this can cause compaction. 

• Take soil samples to determine soil fertility and apply soil 
amendments and conditioners as necessary. 

Residual soil contamination from under water • Take soil samples from effected areas to determine the 
treatment plants and waste dumps. extent and significance of any soil contamination. 

• Formulate and implement a plan to pick up and remove 
any contaminated soil to an approved disposal site. 

Soil erosion from denuded areas and demolition • Maintain erosion protection works. 
activities. • Rehabilitate or stabilise all di sturbed areas. 

4. Surface water Cessation of water use and consumption by • Retain the water supply dam, pipelines, reservoirs and 
resources project employees. water treatment works for future usc by the local 

authorities and communities ifrequired. 
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'. ITEM ENVIRONMENT AL ENVIRONMENTAL IMPACT MITIGA TION MEASURE 
I COMPONENT 

5. Surface water quality Pollution of water bodies from erosion of • Rehabilitate all areas. 
unconsolidated materials, contaminated soil, • Take regular samples of the discharge water and the 
wastes (solid and liquid), etc. receiving water quality and ensure that it is in compliance 

with legal limits. 

• Remove all contaminated soil identified and dispose of it 
in an approved site. 

• Close any waste disposal facility on site and make 
provision for drainage in such a way as to prevent future 
pollution. 

Cessation of surface water pollution from Agro-
chemicals. 

6. Groundwater Groundwater abstraction ceases resulting In 

resources changes to the ground water table which could 
impact on surrounding rural water use. 

7. Groundwater quality Cessation of groundwater pollution from Agro-
chemicals. 

8. Topography and Reinstate the topographic profile to as close to the • Backfill, contour and landscape. 
geomorphology pre-project landform as possible. 

9. Palaeontology No impact from closure activities. • Not applicable. 
10. Flora Disturbance or loss of protected/endangered plant • Rehabilitate or stabilise all cleared areas using indigenous 

.species or communities (terrestr ial, wetland, vegetation where possible and maintain the rehabilitated 
aquatic) due to dust fall-out onto leaves and soil, areas until handover of the site. 
dump erosion. 
Proliferation of problematic invasive/alien plants • Routine identification and eradication of problem species 
to site due to ground disturbance. on a regular basis after closure until hand over of the site. 
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ITEM ENVIRONMENTAL ENVIRONMENTAL IMPACT MITIGATION MEASURE 
COMPONENT 

11. Terrestrial fauna Disturbance or loss of protected! endangered • Fence waste disposal sites to prevent animal access, 
animal species/communities and their habitat due especially if they contain toxic substances. 
to the lack of rehabilitation, land contamination • Rehabilitate or stabilise all cleared areas using indigenous 
elc. vegetation where possible. 

• Pick up and dispose of all contaminated soils in an 
approved dump. 

12. Aquatic fauna Siltation and pollution of rivers, streams, dams, • Ensure that all areas containing hazardous substances are 
and lakes from erosion of cleared areas and waste lined, sealed, bunded or otherwise engineered to prevent 
dumps. pollution of surface water after closure. 

• Maintain erosion protection works to prevent siltation. 

• Pick up and dispose of all contamin~ted soil in an 
approved dump. 

13. Air quality Dust from unrehabilitated sites and demolition • Try to avoid dusty activities e.g. loading and dumping on 
activities. windy days. 

• Rehabilitate or stabilise all di sturbed areas. 

• Continue to monitor dust emissions in the surrounding 
areas at sensitive receptor sites e. f;. schools, cl inics elc. 

Odours from waste dump. • Close the domestic waste dump according to prescribed 
measures e.g. cover with a layer of inert material or 
subsoil and then topsoil. 

14. Noise and vibration Noise generated by demolition equipment and • Prescribe noise reduction measures if appropriate e.g. 
earthmoving equipment restricted working and transport hours and noise 

bufferin.g. 
15. Cultural heritage No impact from closure activities. • Allow access to preserved heritage sites again once all 

(including closure activities have been completed and the site made 
archaeological, safe. 
historical and 
spiritual sites) 
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., 
ITEM ENVIRONMENT AL ENVIRONMENT AL IMPACT MITIGATION MEASURE 

COMPONENT 
16. Local communities: Movement of people away from project area. • Undertake social impact assessment of closure, including 

composition, full consultation with local communities, to determine 
structure and social issues and prescribe appropriate mitigation measures. 
functioning 

17. Rural livelihoods • Allow the community access to the site after official site 
handover, but ensure that all voids and dangerous areas 
are fenced and warning signs erected. 

• Inform and educate the local community about the risks 
and hazards that may remain on site. 

18. Current land use Major land use change with closure of irrigation • Discuss changes in land use options with the authorities 
projects. and local communities. 

19. Future land use • Rehabilitate the site according to the agreed closure plan 
options. and discuss with the local community and authorities. 

• Allow the community access to the site after official site 
handover, but ensure that all dangerous areas are fenced 
and warning signs erected. , 

• Inform and educate the local community about the risks • 
and hazards that may remain on site. 

• Leave buildings, workshops, etc for use by the local 
authority or communities. 

20. Local economy Impacts on the local economy (minimal) due to • Provide retrenchment training for employees. 
decreased employment levels, movement of • Pay retrenchment costs. 
people away from the area, land use changes, • Provide local skills and business training opportunities. 
decreased purchasing power, loss of income and 
job opportunities. 

21. Regional and Closure of the water infrastructure project will 
national economy have an impact on the regional and national 

economy. 
22. Local infrastructure Loss of water supply. 

and services 
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ITEM I ENVIRONMENTAL ~ ENVIRONMENTAL IMPACT 
COMPONENT 

23. I Health and safety Risk of accidents and ill health as a result of the I • 

project. 

• 

• 

• 

24. I Public nuisance I General nuisance such as noise and dust. • 

• 

25. I Aesthetic and I Improvement of the visual impact of the site on • 
amenity values scenic views, tourist routes and destinations, • 

sense of place. 
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MITIGATION MEASURE 

Ensure that appropriate health and safety measures are 
applied in all activities. 
Fence all unsafe and dangerous areas such as voids, 
polluted water, and place warning signs. 
Enforce maximum traffic speeds through villages during 
closure operations. 
Continue to monitor environmental health (air quality, 
water quality, vegetation, noise) at all main receptor 
points around the site until site handovcr. 
Hold regular meetings to discuss closure issues with local 
community representatives. 
Implement noise abatement measures, fugitive dust 
control measures durin.g closure operations. 
Rehabilitate with trees, grass and shrubs where possible. 
Consult with the local community and tourist industry. 
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D4 Assessing the significance of impacts 

This subsection refers to item 9 of the prescribed Environmental Assessment Report described in 
Section D2 of these guidelines. 

Not all impacts are significant. It is important to identify those which are, because an 
environmental management plan, which encompasses mitigatory actions as well as monitoring, 
usually focuses on impacts which are significant, or would be significant if not managed 
properly. 

Because the irrigated agriculture projects covered by these guidelines range from large-scale 
national to small scale local, two different methods for assessing the significance of impacts are 
presented here: 
• A qualitative/quantitative assessment method suitable for simple, or small-scale projects 
• A qualitative/quantitative assessment method suitable for more complex, or large-scale 

projects. 

D4.1 A qual itative/quantitative as essment method suitable for simple. or small-scale projects 

4 Consider each impact at least in terms of its 

• Scale [extent] 
• Severity 
• Likelihood of occurrence 
• Duration 

Other factors which could be considered are -
• Difficulty involved in avoiding or limiting the impact 
• Sensitivity of the affected environment 
• Legal exposure 
• Public relations/image risks 

4Apply the following scoring for each aspect-
[Note : score the impact as though the relevant mitigatory measures have not yet been applied] 

Score 1 2 3 4 5 
Aspect 
Scale Impacts will Impacts will Impacts will 
[Extent] occllr only occur within occlir regionally 

on site a 3-5 km 
radius of the 
site 

Severity Low: Moderate an High Very high Unknown 
[Intensity] a small impact which many aJlrocess or insufficient 
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Score 1 2 3 4 5 
Aspect 

change is organisms area IS information is 
which is measurable, lost or completely available to 
hardly but does not affected. disrupted or determine impacts 
detectable alter Major destroyed . -apply 

processes disruption of Loss of all cautionary 
ecosystems affected principle 
processes organisms 

Likelihood Possible - Probable: Definite: 
of the impact the impact Unavoidable 
occurrence may occur, IS very 

but it is not likely to 
probable, occur. 
provided 
recommend 
ations/mitig 
atory 
measures 
are 
followed, 
and 
managemen 
t is 
effective. 

Duration Short term: Medium Long term Very long term: 

during the term: during for the for the entire 

construction early entire operational 

phase only operations operational phase and after 
phase closure. 

Difficulty Low Medium High 
in applying 
mitigatory 
measures 
to manage 
impact 
Sensitivity Low Medium High 
of the 
affected 
environme 
nt 
Risk of Low Medium High 
legal 
exposures 
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Score 1 2 3 4 5 
Aspect 
Public Low Medium High 
relations I 
image risks 

4 Compute the score for each impact in a table -

Aspect Impact 1 Impact 2 Impact 3 
score score score 

Scale 
Severity 
Likelihood 
Duration 

Difficulty 
Sensitivity 
Legal exposures 
Public relations 
TOTAL 

4 Depending on the number of factors taken into consideration, there will be a minimum and 
maximum score for each impact. As a guideline, one could divide the score range into three equal 
parts, and take any impact which scores in the upper third as indicating significance. 

D4.2 A qualitative/quantitative assessment method suitable for more complex, or large-scale 
projects. 

The Leopold matrix is one impact analysis method that is widely used when assessing the 
environmentaI"impact of large projects. The Leopold matrix comprises two data sets arranged at 
right angles to each other, with one describing potential impacts of the proposed action and the 
other listing environmental and socio-economic conditions that might be affected. A standard 
Leopold matrix lists 100 projected actions, as column headings, and 88 environmental elements 
as row headings. In total 8 800 possible interactions between action and environment are 
identified. In practice, the Leopold matrix is modified to reflect the specific actions of a 
particular project and the relevant environment components. The typical impacts associated with 
irrigated agriculture infrastructure projects are listed in this guideline document. 

A project's environmental impact is established through considering each action involved in the 
proj ect against each of the listed environmental characteristics of the area. The impact associated 
with each intersection of an action and a factor of the environment is described in terms of its 
magnitude and importance. Magnitude is the measure of the general degree, extensiveness, or 

Namibia Resource Consultants cc 80 



Environmental Assessment Guidelines - Irrigated agriculture 

scale of impact while importance is a measure of the significance of the particular human action 
on the environmental factor in the specific instance under consideration. Numerals are used to 
rank impacts wherein a high number represents the greatest impact and the lowest the least. 
Frequently, a third dimension is used in the assessment, namely an evaluation of the duration of 
the impact in terms of the project's life cycle. 

On the matrix, all the cells that represent a possible impact are marked with a diagonal line and 
evaluated individually. Each marked cell is scored twice, once from a technical perspective of 
the magnitude of the impact, and in the second instance in terms of social importance of the 
impact. A high score represents the greatest impact and it low score the least. 

It should be noted that the Leopold matrix tends to be SUbjective since each assessor is allowed to 
develop his or her own impact ranking methodology. No two intersections on anyone matrix 
can be precisely compared because the numeral values for any intersection only indicate the 
degree of impact one type of action may have on one part of the environment. 
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DS Components of an integrated Environmental Management System 

This subsection refers to item 15 of the Environmental Assessment Report described in section 
D2 of these guidelines. 

Although not mandatory, the adoption of an internationally-accredited Environmental 
Management System (EMS) approach is sound as it-
• Allows the possibility of integrating the management of all identified environmental issues 

with health and safety issues 
• Encompasses an environmental management plan 
• Allows for international recognition and acceptability. 

An EMS includes -
• A health, safety and environment (HSE) policy 
• Strategies for the implementation of the policy 
• Targets and objectives 
• An impact management programme 
• A monitoring programme 
• An audit programme 
• Management review of HSE performance 

DS.l The Health. Safety and Environmental (HSE) Policy 
Should include a commitment to -
• Compliance with relevant legislation 
• Protection of the public and employees from potential and actual health hazards 
• Employee training 
• Pollution prevention or minimization 
• Minimization of negative impact on the environment 
• Sustainable use of natural resources 
• Continuous improvement in HSE performance 

*Example -
Policy statement on pollution from the project: 

In the operation of the project, the project proponent will comply with the requirements of 
existing and planned Namibian environmental policy and legislation. We also commit ourselves 
to the prevention of pollution and the reduction of any nuisance factors. 

D5.2 Strategies for the implementation of the policy 

This document repeats each commitment made, followed by strategies on how to implement the 
commitment. 

Namibia Resource Consultants cc 82 



Environmental Assessment Guidelines - Irrigated agriculture 

* Example 

Pollution from our operation 
In the operation of the project, we will comply with the requirements of existing and planned 
Namibian environmental policy and legislation. We also commit ourselves to the prevention of 
pollution and the reduction of any nuisance factors. 

The project proponent will-
• Address pollution prevention by minimizing emissions to air, water and ground through 

appropriate technologies and operating procedures. Monitoring programmes will be set up to 
provide information on the effectiveness of control measures implemented, and to trigger 
corrective action of needed 

• Provide appropriate training to employees to facilitate awareness of pollution prevention 
• Accept responsibility for mitigating any residual pollution impacts which may be caused by 

its project 

D5.3 Targets and objectives 

In order to manage the impacts identified as significant during the assessment, impact categories 
are established, focus issues identified within those categories and targets and objectives set. 

* Example 

Impact category Focus issue/s Targets and objective 
Occupation health and Employee awareness • Induction course for all 
safety impacts training new employees 

• Annual refresher 
courses 

Employee exposure to • Compliance with 
• Noise Namibian legislation 

• Heat stress • Compliance with 

• Explosives international health and 
safety standards in the 
absence of Namibian 
standards 
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D5.4 An impact management programme 

This can be presented in table format as follows -

Impact category Focus issue/s Remediation 
Occupation health and Employee exposure to • Isolation and 
safety impacts • Noise engineering controls 

• Heat stress (eg. Adequate 

• Explosives ventilation, double 
doors) 

• Provision and 
enforcement of personal 
protective equipment 

• Employee training 

• Access to cooled 
drinking water 

• Enforced compliance 
with provisions of Act 
on Factories, Machinery 
and Explosives 

The successful implementation of the remediation programme however requires 
• Management commitment to an overall health, safety and e~vironmental (HSE) policy 
• Sufficient human and financial resources specifically dedicated to the management of HSE 

concerns 
• A comprehensive monitoring programme 
• Management review of HSE performance 

D5.5 A monitoring programme 

Area Aspect Variables Frequency Equipment Responsibility Record 
format 

All test and Soil Salinity Monthly Foreman Logbook 
control plots 
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DS.6 An audit programme 

Audit facilitates management control of environmental practices, and provides the basis for 
assessing compliance with legislative reqtiirements and in-house HSE policy. 

An audit programme for irrigated agriculture projects should at least include 
• Health and Safety management (including emergency response procedures) 
• Water quality and use management 
• Soil quality 
• Waste management. 

Most audit programmes use some form of written document to guide the auditor through the on
site audit process. Such a document or protocol lists the procedures that are to be followed during 
an audit to gain evidence about HSE practices at the irrigated agriculture project. 

Such audit protocols can however only be developed once all the required reference documents, 
such as standard instructions, operating procedures, manuals are in place and the in-house policy, 
strategies, targets and objectives, monitoring programme is finalized. 

DS.7 Management review ofHSE performance 

An HSE management review is the responsibility of the top management of the project, and 
should include inter alia, 
• A review of environmental policy and strategies 
• Revision of targets and objectives 
• Review of HSE audits and ensuring that audit deviations are rectified 
• Review of resource requirements to ensure adequate provision of funds and personnel 
• The finalization of a programme of action. 
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D6 Components of an Environmental Management Plan [EMP] 

This subsection refers to item 15 of the Environmental Assessment Report described in section 
D2 of these guidelines. 

Though it is sound to plan for and implement an Environmental Management System, it is not 
required in the draft Act. However, an Environmental Management Plan (EMP) is. 

An EMP should include at least 

• An impact management plan 
• A monitoring plan 
• A preliminary decommissioning/closure plan. 

D6.1 The impact management plan 

• can be drawn up in matrix form 
• should be provided for each phase of the project's lifecycle 
• could indicate impact and remediation measure by component within each phase 
• should indicate the context [biophysical, socio-economic] of the impact 

Suggested format -

• Column A - Impact statement 
• Column B - Suggested mitigation measure for that impact 
• Column C - Responsibility for mitigation measure 
• Column D - Resources required [personnel, finance] 

Another example of an impact management plan is presented at D5.4 above. 

D6.2 The monitoring plan 

• can be drawn up in matrix form 
• should be provided for each phase of the project's lifecycle 
• could indicate monitoring measure by component within each phase 
• should indicate the context [biophysical, socio-economic] of the monitoring 
• could be combined with the impact management plan 

Suggested fom1at -
Column A - Indicator for condition being monitored 
Column B - Who should monitor 
Column C - Ho\\' the indicator should be monitored [method, equipment] 
Column D - When and how often 
Column E - How monitoring results should be recorded 
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Column F - who should review the results for corrective action if necessary 

D6.3 A preliminary decommissioning!cl~sure plan 

Decommissioning is the process that begins after partial or total closure of the infrastructure, and 
ends with closure. It will deal primarily with residual impacts which could not be dealt with by 
the concurrent mitigation measures described in the environmental management plan. 

The decommissioning/closure plan should include any post-decommissioning, and post-closure 
care which might be required 

A successful decommissioning/closure process seeks to restore the land to its original land use, or 
to an alternative land use which is acceptable to the responsible authoritylies and to the 
local/affected community 

As a guideline of what to include in the preliminary plan, 

• State closure objectives, including anticipated post-project land use 

• State residual impact objectives. 
Consider afresh the impacts identified during assessment, pm1icularly those identified as being 
applicable during the closure phase. Which of those might have a residual effect on the 
environment after site closure? Indicate how those residual effects might be dealt with. 

• State infrastructure objectives 
Consider what could become of the infrastructure created during the project. Should it be 
demolished, dismantled, sold, sealed off? Will foundations be removed? How will residual 
debris and rubble be removed? Will there be final landform re-shaping and a revegetation 
programme appropriate to the anticipated post-project land use? 
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SECTIONE: 
USEFUL SOURCES OF BASELINE INFORMATION 

No. SOURCE PAGE 
El Extract from appendix B of Namibia's Environmental 

Assessment Policy regarding water and water-related policies, 
programmes and projects which require environmental assessment 89 

E2 Extract from Schedule 1 of Namibia's draft 
Environmental Management Act regarding activities related to water 
infrastructure which require environmental assessment 90 

E3 Existing and draft legislation applicable to environmental assessment, 
water and irrigated agriculture in Namibia 91 

E4 Baseline literature including useful websites 97 
E5 List of existing irrigated agriculture infrastructure in Namibia 99 
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SECTION El 

EXTRACT FROM AP.PENDIX B: 
NAMIBIA'S ENVIRONMENTAL ASSESSMENT POLICY: 

LIST OF WATER AND IRRIGATED AGRICULTURE RELATED POLICIES, 
PROGRAMMES AND PROJECTS WHICH REQUlRE ENVIRONMENTAL 

ASSESSMENT 

According to Appendix B of Namibia's Environmental Assessment Policy (Republic of Namibia, 
1995), the following irrigated agriculture and water-related programmes and projeots require an 
environmental asseSsment:· 

6. Any government policy programme or project on the use of natural resources ... 
25. Major pipelines ... 
28. Major canals aqueducts river diversions and water transfers 
29. Permanent flood control schemes 
30. Major dams, reservoirs, levees and weirs .. . 
33. Major agricultural activities 
34. mall scale (formal) water supply schemes . . . 
36. Water intensive industries ... 
42. Major groundwater abstraction schemes 
54. Drought relief schemes' 
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SECTION E2 

EXTRACT FROM SCHEDULE 1: 
NAMIBIA'S DRAFT ENVIRONMENTAL MANAGEMENT ACT: 

LIST OF ACTIVITES RELATED TO WATER INFRASTRUCTURE 
WHICH REQUIRE ENVIRONMENTAL ASSESSMENT 

"The proponent of any projects or proposals involving or relating to the following activities shall 
comply with the Environmental Assessment provisions of Part 4 of the Act [that is, 
environmental Assessment]. 

Construction and related activities 

(i) the erection or construction of any structure associated with aquaculture activities situated 
outside an aquaculture zone ... 
(m) the construction of canals and channels including the diversion of the normal flow of 

water in a river bed and water transfer schemes between water catchments and 
impoundments; 

(n) the drilling of boreholes and construction of dams, reservoirs, levees and weirs; 

2 Land use planning and development activities 

(c) alteration of natural wetland systems; . . . 

3 Resource extraction, manipulation, conservation and related activities 

(d) the abstraction of ground or surface water ... " 
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SECTION E3 

EXISTING AND DRAFT LEGISLATION APPLICABLE TO ENVIRONMENTAL 
ASSESSMENT, WATER AND IRRIGATED AGRICULTURE PROJECTS IN NAMIBIA 

[compiled partly from MET/DEA Environmental Law Unit's 
index of environmental legislation in Namibia] 

Ecosystems, ecological processes, biological diversity 
Article 95 (1) ofthe Constitution of the Republic of Namibia, 1990 
The State shall actively promote and maintain the welfare of the people by adopting, inter alia, 
policies aimed at the. " " maintenance of ecosystems, essential ecological processes and 
biological diversity of Namibia and utilisation ofliving natural resources on a sustainable basis 
for the benefit of all N amibians, both present and future; in particular, the Government shall 
provide measures against the dumping or recycling of foreign nuclear and toxic waste on 
Namibian territory. 

Environmental assessment 
• Draft Environmental Management Act, 2000 
" .. a process of identifying, predicting and evaluating the actual and potential biophysical, social 
and other relevant effects on the environment of projects prior to their authorisation, or in the 
case of proposals prior to their implementation, as well as the risks and consequences of projects 
and proposals and their alternatives and options for mitigation with a view to minimising 
negative impacts on the environment, maximising benefits and promoting compliance with the 
principles of environmental management set out in section 6 [of this Act]" 

Flora/fauna conservation 
• Preservation of bees and honey Proclamation 1 of 1923 

• Sea birds and Seals Protection Act 46 of 1973 

• Nature Conservation Ordinance, No.4 of 1975 
To consolidate and amend the laws relating to the conservation of nature; the establishment of 
game parks and nature reserves; the control of problem animals; and to provide for matters 
incidental thereto. 

Amendments: 
Ordinance 4 of 1977 
Government Notice 78 of 1977 
Ordinance 16 of 1980 
Act 27 of 1986 
Act 6 of 1988 
Act 17 of 1988 
Act 31 of 1990 

Namibia Resource Consultants cc 91 



Environmenta! Assessment Guidelines - Irrigated Agriculture 

Act 5 of 1996 
To amend the Nature Conservation Ordinance, 1975, so as to provide for an economically based 
system of sustainable management and utilisation of game in communal areas; to delete 
references to representative authorities; and to provide for matters inc idental thereto. 

Regulations: 
ON 203 of 1973? 
ON 240 of 1976 
ON 256 of 1976 
ON 112 of 1977 
ON 246 of 1977? 
ON 248 of 1977 
ON302 of 1977 
ON314 of 1977 
ON 364 of 1977 
ON 32 of1978 
ON114 of 1978 
ON 190 of 1978 
ON 247 of 1978 
ON100f1979 
ON 500f1979 
ON 36 of 1979 
ON 8 of 1981 
ON 41 of1982 
ON 230f 1983 
ON 49 of 1983 
ON 61 of 1983 
ON 72 of 1984 
ON 3 of 1985 
ON 36 of 1985 
ON 101 of 1985 
ON 121 of 1985 
ON 122 of 1986 
ON 242 of 1986 
ON 81 of 1987 
ON 89 of 1988 
ON 37 of 1989 
ON 44 of 1989 
ON 44 of 1989 
ON 152 of1993 
ON 132 of 1996 
ON 83 of 1997 
ON 119 of 1997 
ON 79 of 1997 

• Preservation of Trees and Forests Ordinance No. 37 of 1952 
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Amendments: 
Proclamation 38 of 1952 
Ordinance 22 of 1954 
Ordinance 4 of 1955 

• Forest Act No 72 of 1968 
Regulations: 
RSA Government Notice R1343 of 1973 
RSA Government Notice R1344 of 1973 
RSA Government Notice R1467 and 1468 of 1974 
RSA Government Notice 1967 of 1974 
RSA Government Notice 382 of 1975 
RSA Government Notice 486 of 1975 
RSA Government Notice 1339 of 1976 
RSA Government Notice R 106 of 1977 

• Weeds Ordinance 19 of 1957 

• Sea Fisheries Act 29 of 1992 
To provide for the conservation of the marine ecology and the orderly exploitation, conservation, 
protection and promotion of certain marine resources; for that purpose to provide for the exercise 
of control over sea fisheries; and to provide for matters connected therewith. 

Regulations: 
GN 3 of 1990 
GN 48 of 1992 
GN 63 of 1992 
GN 92 of 1992 
GN 123 of 1992 
GN 158 of 1992 

Proclamation 47 of 1992 
GN 1 of 1993 
GN 71 of 1993 
GN 127 of 1993 
GN 2 of 1994 
GN 33 of 1994 
GN 46 of 1994 
GN 89 of 1994 
GN 204 of 1994 
GN 228 of 1994 
GN 3 of 1995 
GN 87 of1995 
GN 88 of 1995 
GN 109 of 1995 
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GN 11 0 of 1995 
GN 153 of 1995 
GN2150fl995 
GN 233 of 1995 
GN 235 of 1995 
GN 26 of 1996 
GN 79 of 1996 
GN 96 of 1996 
GN 98 of 1996 
GN 260 of 1996 
GN 261 of 1996 
GN 296 of 1996 
GN 31 9 of 1996 
GN 14 of 1997 
GN 64 of 1997 
GN 65 of 1997 
GN 81 and 82 of 1997 
GN 93 of 1997 
GN 157 of 1997 

Hazardou Substances [potentially applicable] 
• Hazardous Substances Ordinance No. 14 of 1974 
Amendments: 
Health Act 21 of 1988 

Health and Safety 
• The Public Health Act 36 of 1919 
Amendments: 
Proclamation 36 of 1920 
Proclamation 28 of 1923 
Ordinance 7 of 1932 
Proclamation 16 of 1936 
Proclamation 20 of 1938 
Ordinance 50 of 1957 
Ordi.nance 35 of 1958 
Ordinance 10 of 1964 

Regulations: 
RSA Government Notice 140 of 1926 
Government Notice 94 of 1927 
AG 76 of 1989 

• Act on Factories, Machinery and Explosives 
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Heritage 
• National Monuments Act No. 228 of 1969 

Labour relations 
• The Labour Act, No.6 of 1992 

Poll ution controlfwastc management 
• The Public Health Act 36 of 191 9 
Amendments: 
Proclamation 36 of 1920 
Proclamation 28 of 1923 
Ordinance 7 of 1932 
Proclamation 16 of 1936 
Proclamation 20 of 1938 
Ordinance 50 of 1957 
Ordinance 35 of 1958 
Ordinance 10 of 1964 

Regulations: 
RSA Government Notice 140 of J 926 
Government Notice 94 of 1927 
AG 76 of 1989 

• Atmospheric Pollution Prevention Ordinance No. I) of 1976 
Amendments: Health Act 21 of 1988 

• Prevention and combating of pollution of the sea by oi l act 6 of 1981 
Amendments: 
Act 24 of 1991 
Namibia Ports Authority Act 2 of 1994 

• Pollution Control and Waste Management Bill ( 1999 draft) 

Soil 
• Soi l Conservation Act, No. 70 of 1969 

Water use/po llution 

• Water Act No. 54 of 1956 
Amendments: 
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RSA Proclamation 151 of 197 I 
AG 3 of l 977 
Public service Act 2 of 1980 
AG 18 of 1980 
Water amendment Act 4 of 1982 
Water amendment Act 22 of 1985 

Regulat ions: 
RSA Proclamation 1277 of I 97 I 
RSA Prociamation 1278 of 197 I 
General Notice 5 of 1978 
AG Government Notice 52 of 1979 
AG Government Notice 12 of 1980 
AG Government Not ice 62 of 1980 
AG Government Not ice 80 of 1981 
AG Goverrunent Notice 128 of 1984 
General Notice 132 of 1986 
Government Not ice 167 of 1987 
Government Notice 10 of 1988 

• GN regulation 287 dated 20 February 1976 
• Mountain Catchments Areas Act 63 of 1970 
• Artesian Water Control ordinance, No. 35 of 1995 
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SECTIONE4 

BASELINE LITERATURE ON ENVIRONMENTAL ASSESSMENT , WATER AND 
IRRIGA TED AGRICULTURE IN NAMIBIA, 

including useful websitcs 

Environmental Management and Assessment 
[generally, but also specifically pertaining to water and the irrigated agriculture sector] 

Brown, C.J. 1993, Namibia's 12-point plan for integrated and sustainable environmental 
management. Windhoek: Directorate of Environmental Affairs 

Commission of the European Communities, Directorate-General for Development. 1993. 
Environment Manual. Sectoral Environmental Assessment Sourcebook. 

Ministry of Mines, Environment and Tourism, Zimbabwe. 1997. Environmental Impact 
Assessment Guidelines. Harare: Ministry of Mines, Environment and Tourism. 

Republic of Namibia. 1995. Namibia's environmental assessment policy for sustainable 
development and environmental conservation. Windhoek: Ministry of Environment and Tourism. 

Arcadis/Euroconsult. 1998. Incorporating environmental concerns in rural water supply in 
Namibia. Final mission report for Republic of Namibia/Royal Netherlands Embassy. 
Place?: [available at Ministry of Agriculture, Water and Rural Development]. 

Water and irrigated agriculture in Namibia 

Draft white paper for equitable, efficient and sustainable water resources management and water 
services in Namibia. Draft, January 2000. [available from the Ministry of Water, Agriculture and 
Rural Development, Windhoek]. 

Environmental Engineering Services. 1999. Development of the National Strategy for water 
demand management. Final report to the Namibia Water Resources Management Review. 
Windhoek. 

Windhoek Consulting Engineers, InterConsult & Desert Research Foundation of Namibia. 1999. 
State of the Environment Report on "vater in Namibia prepared for the Ministry of Environment 
and Tourism by the Water & Environment Team. Windhoek: Windhoek Consulting Engineers, 
InterConsult & Desert Research Foundation of Namibia. 

The Water and Sanitation Policy, 1993 

National Planning Commission. National Development Plan 1 - vol. 1 and 2, and draft NDP II 
Windhoek 
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Some useful websites on environmental assessment, water and irrigated agriculture 

Website for International Commission on Large Dams: 
http://genepi.louis~iean .comlcigb/index.html 

Website for World bank: 
... VVAV. \.vorldbank.org 
[Select Bank at work - operations and policies -operational policies - envirolUnental assessment 
policy] 

Website for World commission on Dams: 
www.dams.org 

Namibian Water Corporation: 
[website Ul1der construction; No ember 2000J 
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SECTIONE5 

LIST OF EXISTING IRRIGATED AGRICULTURE INFRASTRUCTURE IN NAMIBIA 

No. Scheme Name Co-ordinates Irrigable Irrigated 
ha ha 

South East 
I WESTFALEN 24.67 18 .01 8 8 
2 ISTAMPRlET 24.44 18.31 95 80 
3 DOBBIN 24.31 18.56 20 20 
4 WITKRANZ 24.44 18.56 7 7 
5 NUNIB 24.19 18.56 16 16 
6 EERSTBEGIN 24.31 18.56 14 3 
7 M IDDELPLAA TS 24.31 18.69 22 22 
8 OSTERODE SUD 24.44 18.44 10 10 
9 OSTERODE NORD 24.44 18.44 40 15 
10 URIKURlBUS 24.69 18.81 2 0 
11 BERNAFAY 24.61 18.55 15 10 
12 FRICOURT 24.56 18.69 22 20 
13 BOOMPLAAS 24.56 18.69 15 10 
14 NABAS OST 24.44 18.56 30 20 
15 KLEIN NABAS WEST 24.69 18.56 16 16 
16 GROSS NABAS 24.44 18.56 7 6 
17 SPONHOLZ 24.69 18.56 7 5 
18 KLEIN HUTTE 24.56 18.69 3 1 
19 SCHIFLAGE 24.56 18.69 2 1 
20 GUNCHAB 24.19 18.56 7 6 
21 HOOGENHOUT 24.31 18.31 5 4 
22 GLAVE 24.06 18.69 21 15 
23 EIRUP 24.19 18.44 6 6 
24 A'HINGAS 25,44 18.56 4 0 
25 WOLFPUTZ 23.94 18 . 19 6 0 
26 KAMEELBOOM 24.19 18.69 11 6 
27 SWARTMODDER 24.31 18.19 4 0 
28 WESTF ALEN NORD 24.67 18.01 13 12 
29 DE DUINEN 24.80 18.70 5 5 
30 HARTEBEESTLOOP 24.31 18.81 5 5 

31 LANGVERWACHT 24.94 18.44 5 3 
32 GALENBECK 24.19 18.31 5 0 
33 LlDFONTEIN 24.06 18.19 5 0 

34 SCHURFPENZ 24.19 18.31 5 0 
35 OANO (REHOBOTH) 23.31 17.06 60 0 
36 GUINAS VLEI (ERASMUS FARM) 19.19 17.31 200 2 

37 GUINAS SEE (HENNING FARM) 19.19 17.31 200 30 

38 MANNHEIM FARMS AND PLOTS 19.25 17.70 300 150 

39 TSUMEB TOWN AND TOWNLANDS 19.26 17.71 200 200 

40 HUTTENHOF 19.44 17.19 35 35 
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No. Scheme Name Co-ordinates IrrigabJe lrrigatcd 
ha ha 

South East 
41 HEIDELBERG 19 .06 17.69 20 15 
42 LUDWIGSHA VEN 19.19 17.81 120 120 
43 HIEBIS OST 19.06 17.81 6 6 
44 FRJEDRJCHSRUHE 19.25 17.70 30 30 
45 EXCELSIOR 19.06 17.94 15 7 
46 V\BENAB 19.31 18.06 20 20 
47 AALBORG 19.19 17.81 3 3 
48 ISCOTT 19.19 17.81 12 12 
49 MAHENENE 17.43 14.77 12 12 
50 ETUNDA 17.44 14.56 1200 450 
51 OGONGO 17.69 15.31 10 20 
52 NAMATANGA 18.31 14.44 5 5 
53 . MANGETTI DUNE (TSUMKWE) 18.50 17.66 5 5 
54 ORAB 24.81 17.94 5 5 
55 HARDAP 24.32 17.36 2000 2000 
56 ~AUTE 26.69 18.94 1000 270 
57 BRUKKAROS 25.84 18.03 1000 0 
58 MARA (HALIFAX) 24.81 16.69 20 5 
59 NUWERUS 25.19 16.56 10 10 
60 VOIGTSGRUND 24.81 17.56 20 0 
61 BETHANlE 26.45 17.15 l.7 1.7 
62 KOSIS 25.06 17.31 0.35 0.35 
63 KEETMANSHOOPFARMS 26.65 18.05 20 20 
64 KOWAREB 19.26 13.75 200 18 
65 SESFONTEIN 19.08 13.39 200 16 
66 W ARMQUELLEIONGONGO 19.06 13.69 200 16 
67 EERSBEGIN 20.06 14.56 50 30 
68 GAINATSEB 20.31 15.19 5 5 
69 DIE VLAKTE 19.44 14.94 3 3 
70 NKURENKURU 17.70 18.60 40 10 
71 ITONDORO HOSPITAL TO MPUKU OMARAMBA 17.81 18.81 100 0 
72 MUSESE 17.81 18.94 400 95 
73 BUNY A HOSPITAL TO KUNSUKWA 17.81 19.31 100 0 

OMARAMBA 
74 VUNGU-VUNGU 17.8 1 19.81 300 50 
75 KAISOSI(DEVELOPED BY SALEM) 17.94 19.81 50 30 
76 MASHARE HOSPITAL 17.94 20.17 100 0 
77 SHANKARA 18.05 21.50 30 12 
78 SHITEMO 17.94 20.56 600 400 
79 KANGONGO 17.94 2l.l9 3000 0 

80 DIKUYU 18.00 20.60 1600 0 
81 SHADIKONGORO 18.06 20.81 600 250 
82 BAGANI 18.06 21.69 30 30 

83 BAGANIGARDENS 18.06 21.69 40 30 

84 F ROM OMA T AKO MOUTH EASTWARDS 30 KM 17.94 20.70 100 0 
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No. Scheme Name Co-ordinates IrrigabJe lrrigated 
ha ha 

South East 
85 WELGEVONDE 23.94 18.94 5 5 
86 NUWE COENBRITZ 23.94 18.94 3 3 
87 NUWE MANIE 23.94 18.94 3 3 
88 HOAGOSGEIS 23 .94 18.94 3 3 
89 SOMMERVILLE 23.94 18.94 5 5 
90 VAALBANK 23.94 18.94 3 0 
91 CLEOPATRA 24.06 19.06 5 4 
92 TOEKOMS 24.06 18.94 3 1 
93 AREAMS 23.81 19.00 5 3 
94 [NOASANABIS 23.44 18.81 3 1 
95 VIRGINIA 23.19 18.69 3 I 
96 GEORGIA 23.31 18.69 2 1 
97 DONNERSBERG 23.19 18.69 3 3 
98 GEINKOUS 23.50 18.70 3 3 
99 DE JAGER 23.19 18.69 3 3 
100 AWADOAB 23.94 18.94 3 3 
101 ADRIANOPLE 24.31 19.44 6 6 
102 GALTON 23.31 18.69 3 3 
103 KAMEELPOORT 23.31 18.81 3 3 
104 BADENHORST 23.31 18.69 4 4 
105 A[-AIS 23.19 18.69 2 2 
106 DRIMIOPSIS 22 .09 19.00 5 4 
107 RC MISSION AMINUIS 23.69 19.44 12 3 
108 OMITARA 22.19 17.94 10 0 
109 ISKOONH EID 21.56 19.06 10 2 
110 PORTION 11 OF OMBURO 21.19 16.19 15 10 
111 STINTZINGHOF 21.31 16.06 2 1 
112 PORTION C OF KAKOMBO 21.44 15 .94 2 1 
113 REMAINDER OF OMBURO 21.19 16.19 70 4 
114 RC MISSION W ALDFRIEDEN 21.44 16.06 20 2 
115 PORTION 6 & 90KORONYAMA 21.31 16.06 45 30 
116 OKORONYAMA 21.31 16.06 2 2 
117 PORTION 3 OF OMBURO 21.44 16.06 6 6 
118 OKAOKASJOTI 21.44 16.06 25 12 
119 KRISTALL 21.44 15.94 10 5 
120 RlETFONTEIN FARM 19.81 17.81 83 83 
121 DAWN 19.56 18.19 1 1 
122 BERG AUKAS 19.44 18.19 50 8 
123 GROOTFONTEIN MUNICIPAL 19.62 18.12 60 20 
124 PTENAAR 19.62 18.12 8 8 
125 OUF ANTS FONTEIN 19.44 18.06 4 0 
126 OKONGEAMA 21.56 17.94 2 2 
127 EAHERO 21.44 17.94 10 10 
128 HARTEBEESTEICH NOORD 21.44 17.94 1.5 1.5 
129 SPES BONA 21.31 18.06 4 4 
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No. Scheme Name Co-ordinates Irrigable Irrigated 
ha ha 

South East 
130 EENDRAG 21.31 17.81 9 9 
131 OMUPANDA 21.44 17.94 1 1 
132 OTJOZONDU OOS 21.19 17.81 1 1 
133 IMKERHOF 21.19 17.69 10 10 
134 MAITLAND 21.31 17.69 5 5 
135 HARTEBEESTEICH SUlD 21.44 17.94 5 5 
136 OKAMAHAPU 21.56 17.69 10 10 
137 OMA T AKO DAM (MCLOUD) 21.15 17.25 20 20 
138 HOHENFELS 28.60 16.60 56 0 
139 SENDELINGSDRlFT 28.55 16.50 1000 0 
140 AUSSENKEHR PTY LTD 28.44 17.56 4000 156 
141 GROOTGAruEPBOERDERY 28.44 17.56 120 120 
142 NIVEX 28.44 17.56 65 65 
143 NAGRAPEX 28.44 17.56 100 100 
144 NAMIBIA GRAPE CO 28.44 17.56 360 360 
145 A USSENKEHR (GRN) 28.44 17.56 260 260 
146 [ANDJESKOPPE 28.81 18.06 1000 0 
147 NOORDOEWER 28.70 17.56 760 0 
148 NOORDOEWER 28.70 17.56 283 283 
149 HAAKI ESDOORN 28.81 18.06 1000 240 
150 RAHMANDRlFT 28.79 18.16 180 0 
151 STOLZENFELS 28.44 19.69 250 250 
152 KOMSBERG 28.44 19.69 135 135 
153 FISH ruVER MOUTH 28.10 17.18 30 30 
154 BEENBREEK 28.69 19.44 17 17 
155 HLALA 28.00 19.00 28 28 
156 GABIS 28.31 18.56 1 1 
157 GOANIKONTES NO 28/B 22.69 14.81 30 5 
158 GOANIKONTES OOS NO 59 22.69 14.81 15 3 
159 RUHLEBEN 22.56 14.69 3 3 
160 SWAKOPAUE 22.56 14.69 1 0.5 
161 KLEIN BIRKENFELS 22.56 14.69 5 0 
162 tANNENHOF 22.56 14.69 15 0 
163 ROSSING URANIUM 22 .56 14.69 20 12 
164 PTN OF UITKOMST NO 78 (FLEISCHMANN) 22.56 14.69 12 8 
165 THREE SISTERS 22.56 14 .69 15 5 
166 PALMENHORST 22.56 14.69 3 0 
167 BLAKEWAY 22 .56 14.69 2 1 
168 RlCHTHOVEN 22.56 14.69 8 3 
169 ~ADINE 22.56 14.69 3 0 
170 VAN ZYL 22.00 17.00 50 27 
171 HOTH 22.19 16.81 25 16 
172 MARlTZ 22.00 17.00 4 4 
173 BACHLER 22.00 17.00 5 3 
174 VOGES 22.00 17.00 4 4 
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No. Scheme Name Co-ordinates Irrigable Irrigated 
ha ha 

South East 
175 PEDRERO 22.00 17.00 4 4 
176 OKAHANDJA SEWAGE 22.00 17.00 10 5 
177 WINDHOEK 22.57 16.96 70 70 
178 OTAVI FARM 19.69 17.44 30 30 
179 bT A VI FONTEIN 19.69 17.44 20 20 
180 WALRODA 19.44 17.44 2 2 
181 KOMBAT 19.69 17.81 250 100 
182 OUTJO FARMS 20.34 15.83 46 46 
183 KATIMA FARM 17.56 24.31 500 50 
184 CAPRIVI SUGAR PROJECT 17.85 24.25 15000 0 
185 AREA SOUTH AND WEST OF KA TIMA MULILO 17.60 24.10 5000 0 
186 ISISI 17.60' 24.54 300 36 

!fOTAL 46754.55 7598.05 
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