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PREPARATORY STUDIES PHASE II
"DEVELOPING A PROJECT CONCEPT"

THIRD INTERIM REPORT

SUMMARY

The consultants are presenting the Steering Committee in this fur-
ther interim study report with a preliminary proposal of a water
distribution scheme together with costings and how the provision of
water will influence the financial position of participating
farmers. Based on typical farming models obtained during the Phase
I part of the study it appears that farmers will benefit financially
should such development proposals be implemented. These proposals
are conceptual and refinements thereto will have to be done, (if
needed to prove financial viability) during study phase III.
Detailed optimisation is normally only required during the design
phase; the latter falling outside the normal scope of this

preparatory study.

This study further covers a number of outstanding items brought for-
ward from study phase I, as well as proposals from the DBSA techni-
cal team for possible optimisation of the water distribution system.

If the proposals contained herein meet the approval at the next
Steering Committee meeting arranged for 89-11-15, further studies
into the full financial and economic implications as well as in-
stitutional arrangements that are required in order to implement the

proposals, can proceed; namely study phase III.
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INTRODUCTION

1.1 General

1.3

Phase I of the preparatory studies has now been completed
after acceptance of the Report (herein referred to as the
July ‘89 Report) by the Steering Committee on 89-07-11 at
a meeting held at Mkhuhlu.

This further report now cover descriptions, proposals and
findings that have been prepared to comply with the Phase
II part of the study in which various development
proposals are to be conceptualised; all in terms of the
project requirements as described in Annexures 3 and 4 of
the July ‘89 Report.

Scope
1.2.1 At the above meeting a number of outstanding items

were presented for attention in the proposed
studies for Phase II. These items are scheduled in
par. 4b) of Annexure 1.1.

1.2.2 In accordance with the terms of reference, the
scope of study Phase II is primarily to solve tech-
nical problems in the provision of water in an ap-

propriate farmer support program.

General extent of proposed scheme
1.3.1 It was found that 64 existing farm plots with a to-

tal nett area of 565ha plus a further 77ha, total-
ling a project extent of 642ha, could readily be
developed.

Such development would be feasible within the con~
straint of the accepted regional irrigation
development in the Sabie river catchment and an an-

nual volume assurance of 98% for primary use and
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80% for irrigation use of the annual low flow in

the Sabie river to facilitate the minimum flow re-

quirements of the K.N.P.

Run of the river water from the Sabie could be used

with phased in augmentation from sewage effluent.

The above areas could not readily be increased
using run of the river flow due to fixed commit-
ments to other riparian users (RSA, Lebowa,
Rangwane and downstream Gazankulu). The gross
areal extent of irrigation in Hoxani’s ‘Sabie Ir-
rigation’ area could in future be increased if dam-
ming in one of the major tributaries, particularly
the Saringwa river, 1is undertaken. This seems a
better proposition than off-channel storage of
surplus flow occurring in the Sabie river due again
to the riverine commitments of such flows as well
as the relative costs of such development. None of
these two water source augmentation schemes have
been studied in detail in this farmer support
programme proposals mainly because it was con-
sidered to fall outside the defined scope of re-

guirements.

The first draft interim report was tabled to S.C.
on 89-09-27 at which meeting the consultants were
requested to report on other alternatives of water
supply. Notes on this meeting are contained in An-
nexure 1.2. A second draft interim report was then
prepared for discussion purposes by the technical
engineering members of GAZDAF, DBSA and EVN which
convened in Pietersburg on 89-10-13, at which the
following matters were agreed upon to be included
in the (this) third interim report on Phase II:

a) Availability of water from the Sabie run of the

river flow:

Short term and/or seasonal shortages of water is
expected to occur from time to time which situa-
tion may require restrictions to irrigation

water usage or reduction in cultivated land



b)

c)
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areas during some years, particularly during the

early Spring periods. Short to long term
storage provision in the Sabie river,. as
proposed in the Sabie Basin Study, is assumed to
be an accepted fact and any development
described in this report can only be undertaken

under such a pre-condition.

Water augmentation schemes such as seasonal
storage weirs in the Sabie river will have to be
considered if the above storage schemes do not
materialise in the near future. This technical
committee therefore urges the authorities to ex-
pedite the proposed programme of further im-

pounding schemes in the Sabie river.

The hydrological data on which the average
avallability of direct river flow was based, as
described in Section 3 and Annexure 9 of the

Phase I report, is acceptable.

The proposed communal pumped supply system is

compatible with water supply under a F.S.P.

programme because of the following circumstances

at Hoxane:

1) Each farmer still has the choice to either
pump from the pipeline traversing his land
in order to reach the optimum sprinkler ir-
rigation pumping head; to reach all ex-
tremities of is farming plot or to use
gravity for in-land supply or surface
gravity irrigation.

ii) The alternative of pumping directly from
the river by each farmer is not practically

feasible and is over costly.

Optimisation proposals

A number of optimisation proposals in order to
improve the envisaged communal water supply sys-
tem were tabled by Mr A. Wallace of the DBSA.
These are further attended to in paragraph 2.4
of this report.



d)

Incremental cost of supplying water to_new

plots:
On request by the DBSA,
estimates were made in order to determine the

the following cursory

incremental costs of supplying water to the
nearby presently undeveloped irrigable blocks.

Ten Farms Cork
Including Excluding Including Excluding
Block TF’A’f Block TF’A’ Blocks Blocks
(Given) and by pumping { CS5 'A'&'B' | CS’A’ & B’
directly into (Given)
system
Area (ha) 231 180 133 121
. Main supply
pipeline costs R 660 000 R 580 000 R 430 000 R 382 000
. Pump station
and ancillary R1 180 00O R 900 000 R 630 000 R 608 000
Rl 840 000 R1 480 000 R1 060 00O R 990 000
Cost per ha R7 965 R8 222 R7 970 R8 181
Incremental advan-
tage of including-
block(s) R257/ha R211/ha

From the above cost wvalues it can therefore be
concluded that it is financially feasible to in-
clude the of land the

proposed development plan.

nearby blocks into

The incremental cost of supplying Mkhuhlu plot
no. 10 (Tribal Authority) was not determined be-
cause the supply of water to this plot is deemed
overall

to be a fixed requirement of the

development of the scheme.
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PURPOSE OF MEETING
To discuss the information presented by the study consultants

Messrs. Eksteen, Van der Walt and Nissen in their second report
on Phase I tabled in July, 1989.

Mr Eksteen presented the meeting with a general description of

the work that was done to date and explained the extent of the

proposed scheme. A number of questions were raised:

aj

b)

c)

Mr J.W. Sauermann: whether off-channel storage will be
considered as an additional source of water. Mr Eksteen
replied that this matter would be investigated during
Phase ITI.

On a question by Mr. Matukane, Mr Eksteen replied that the
sophistication of the proposed scheme would be limited to
proper management and control, but that normal simplified
infield practices would be applied so that existing
farmers could be accommodated.

Mr Sauermann raise the guestion if the proposed extension
of the existing scheme by approximately 200ha is accept-
able to the Tribal Authority in which Mr Manzini
(representing the Tribal Authority at the meeting) replied
that it has already been accepted and that the development
proposals of the scheme in this regard must proceed as
such. He also stated that the use of sprinkler irrigation
systems may be accepted as a design parameter and that
those farmers that still favours flood irrigation will be
coaxed into the use thereof in time to come. This need
not affect the present studies. The tribal authority will
be approached in time to determine the allocation of new
lands and this aspect will be dealt with as a separate

issue.

The project leader, mr G. Mashile thereupon made the following

comments and recommendations which were all accepted by the

a)

meeting:

The report on Phase I is accepted and work on Phase II can

now commence in accordance with the Terms of Reference.
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b) The following should be included in the further studies:

Attention

i) Clear proposal in respect of improving

(training) the literacy of the existing

farmers GAZDAF
ii) Definition of constraints of soils on

irrigation system and crop types EVN
iii) Constraints in the use of sewage

effluent in respect of the following:

Soils EVN
. Types of crops that can be culti-
vated a) GAZDAF
b) DBSA
(J. Swart)
iv) More clarification and information in-
cluding financial analysis is needed GAZDAF
on the Ngonini Co-operative (A& Matukane)
v) A planning statement must be sought in

which the proposed development extent

of the Mkhuhlu industrial area is GAZDAF/
defined. EVN
vi) The possible linkage of the industrial
area to the irrigation scheme must be EVN/
evaluated. (SJ de Swardt)
vii) The marketing potential of the scheme EVN/
must be investigated. (SJ de Swardt)

Notes originally prepared by A.0. Eksteen; altered on request by
the S.C. on their meeting of 89-09-27.
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PURPOSE OF MEETING
To discuss the information presented by the study consultants
on their first interim report on Phase 2 of August 1989.

PREVIOUS MEETING

The representation of matters that were discussed during the
S.C. meeting of 89-07-11, as xrepresented in Annexure 1.1 of the
first interim report, was altered by the meeting in so far as
omitment of par. 5a) dealing with discussions between GAZDAF

and farmers.

INTERIM MEETINGS
Since the last S.C. meeting two interim meetings were held

namely:

a) A meeting between GAZDAF and the local farmers on 89-08-10
(see annexure 2.4 for minutes, as revised , of this meet-
ing)

Mr v.d. Merwe explained that the purpose of this meet-
ing was to inform the local farmers on the general
progress of this study as well as to discuss general
policy matters that may have an influence on the
farmers once the scheme is upgraded. Mr Manzini con-
curred that the meeting dealt with general principles
only and that no commitments by GAZDAF or DBSA were

determined.

b) An informal meeting in the form of a site orientation
visit by the project leader and new technical members of
the DBSA project team was undertaken on 89-09-07. This
visit was also attended by Messrs. v.d. Merwe and de Witt
of GAZDAF and EVN’s mr Myburgh. Various alternative water
supply scenarios were discussed between the wvarious
parties but without any firm proposals being made; the

visit having been of a reconnaissance nature only.
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5. PRESENTATION OF FIRST INTERIM REPORT

a)

b)

c)

d)

e)

)

The project team informed the meeting that the water
supply proposals contained in the report are unacceptable
if alternatives are not presented as called for in note
3.3.2 of the project description whereupon mr Eksteen ex-
plained that alternatives were evaluated but were not
detailed. The meeting decided that a discussion meeting
between the technical members of each party should be held
(89-10-13) and that EVN. should prepare a more detailed
presentation of various possible alternatives of water
supply. After agreement is reached the proposals will be
included in the next interim report for presentation to
the S.C.

Mr Jooste informed the consultants of revised financial

parameters to be used.
Mr Meyer described training requirements.

Mr Oosthuizen indicated that the marketing study may not
cover the requirements sufficiently whereupon mr de Swardt
explained that the extent of the study was determined by
available funding thereof.

DBSA requested GAZDAF to provide a written statement that
the Ngonini Coop could remain at Mkhuhlu.

DBSA informed the meeting that a schedule of outstanding
issues would be presented at the next $.C. meeting.

6. NEXT MEETING
89-11-15 at 10:00 at Mkhuhlu training centre.

Minuted by A. Myburgh
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IRRIGATION COMPLEXES : A PROPOSED DEVELOPMENT PLAN

2.1

General

The proposed improved Hoxani irrigation development is a

run-of~the-river scheme in which the following alterna-

tives do not feature:

a) Impounding works in the river being either large
storage or seasonal or sub-seasonal balancing storage
in the form of barrages or otherwise.

b) Off-channel storage.

Water supply to the riparian lands on the 22km river reach
between Calcutta and Cork could therefore be by direct
abstraction in one of the following ways:

a) River canal with abstraction site on Mangwazi, 1,35km
upstream of the Hazyview-Mkhuhlu road bridge. The
canal route is critical in respect of vertical as
well as horizontal alignment in order to surpass
major topographical and physical obstacles such as

the railway line and residential settlement.

Alternatives to river abstraction sites are limited
due to the above mentioned critical alignment. Pump-
ing from the river into the canal is likewise not

recommended.

Advantages of such a scheme are:
little infringement on riverine vegetation and ac-
cess particularly i.r.o. the Kruger National Park.
Limited energy requirements to supply water from
the source to the farming lands.
Simplified water control and management within an
inherent feature of water saving.
Each farmer can abstract directly from the canal on

an individual basis.



b)

c)

d)

Individual pumping from the river to each farmplot

This alternative would comprise more than sixty in-

dividual pumping installations with the feature of

giving each farmer the choice of his own i.r.o. water
supply. In a FSP such a choice could be ideal were
it not for the following disadvantages:

. Encroachment into the Kruger National Park.

. Multiplication of abstraction prcblems such as
damages by wild animals, water control and manage-
ment (inherent feature of water wastage), utiliza-
tion of unsuitable abstraction sites to the detri-
ment of good engineering etc.

. High energy requirements.

Such a pumping abstraction scheme can either be with
diesel or electric prime movers and each of these

sub-alternative is considered further herein.

Pumping abstraction at limited sites in order to
achieve the most optimum relationship in respect of
energy requirements and limited entrance intc the
riverine environment and K.N.P. Such a scheme com-
prises of communal abstraction and distribution and
has the following advantages:
. Good control of water with limited management and
inherent feature of water saving.
Pressurized water supply to most of the farmplots
allowing farmers to abstract water at his own re-
gquirement i1.r.o. either sprinkler or flood irriga-

tion.

A further option of water supply wherein water 1is to
be pumped directly into five communal systems, have,
on the request of the DBSA technical team, been in-
cluded in this report. Discussions on this optimisa-
tion of the above three-pump system is contained in

paragraph 2.4 herefollowing.
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e) No further alternatives are considered tc be feasible

for the Hoxani irrigation scheme. Optimisation of
any of the proposals are however possible, but which
aspect would normally be done during subsequent study

or design phases.

Cost Comparison
Details of each of three alternatives (defined in par.

1.1) are contained in the Annexures 2.1 to 2.5. The same
assumptions and parameters apply to each alternative so
that comparisons have the same basis. In Annexure 2.6 a
comparison is made of the cost of each alternative, sum-

marized as follows:

Three Individual Pumps Canal
pump Diesel Electric
Project cost R5,120M R4, 407M R4,775M R10,120M
Energy requirements 690kW 940kW 840kW 320kW
Annual costs
: Maintenance R 73 600 R116 600 R103 900 R a7 400
: Energy Rl62 500 R338 400 R197 800 | R 91 700
: Water control R 24 000 R 16 000 R 16 000 R 16 000
Subtotal R260 100 R471 000 R319 700 | R 205 100
: Capital repayment R558 060 R539 400 R560 800 Rl 060 000
TOTAL R818 100 |R1 010 400 R880 500 | Rl 265 100
Rating : Z 1,00 1,24 1,08 1,55
: Order 1 3 2 4

The annual costs of the three pump system is therefore
financially the most feasible and the individual pump in-
stallation system where electricity is used the second
most feasible. If the major disadvantage of a multipump
river abstraction system is taken into consideration,
namely encroachment into the environmental sensitive
precincts of the Sabie riverine area and K.N.P., the first
alternative is recommended. This alternative is therefore

further described herefollowing as the proposed layout.
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Proposed Development Plan

2.3.1

General

The Sabie Irrigation Scheme has been divided into
three complexes based on a separate bulk water
supply to each. 1In these systems two new river
abstraction sites (one on Ten Farms and one at the
present Seholokoane canal abstraction site) and the
existing one at Cork feature. The three water
supply complexes form natural geographic and

geometric units.

These complexes have been designated as follows
(referenced to locality of the river abstraction
site):

a) Ten Farms Complex

b) Seholokoane Complex

¢) Cork Complex

Details of the conveyor (piped and canal supplies)
are given in Annexure 2.1; with details of the ex-
tents and costs given in Annexures 2.2 & 2.3. The
layout of the proposed water supply mains, pump
stations and pipe terminals are given on the
1:5 000 orthophotc maps referenced 8723.2.1 -.3,

Ten Farm Complex: Ten Farms, Big Bend and Mkhuhlu
West: Bulk Water Supply (231ha; 280 1l/s)

It was found in previous work that water conveyor
costs are cheaper where piped supplies are used for
supply to areas up to some 130ha (350 dia pipe) and
a canal supply for larger areas.

The Ten Farms area and layout are such that piped
supplies would be cheaper; which system has fur-

ther inherent advantages.

The piped supply flow is based on an open end ter-
minal at the highest point in the supply system
(i.e. RL 456 on plot TF'A’) and closed terminals at

secondary branch ends.
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The prominent high spot on Ten Farms (opposite

Willie Mnisi’'s plot 7) make the placing of a river
pump installation the c¢losest thereto an obvious
choice. Such a site 1s further in a suitable
topographical command position in respect of Ten
Farms, Big Bend and the nearby farm plots (no.‘s 1
to 4) of Mkhuhlu.

Seholokoane Complex : Mkhuhlu East, Seholokoane and
Upper_ Cork (278ha; 330 1l/s)
The land area in this Complex lies opposite to the

Kruger National Park with the Park fence being on
the left river bank. The existing abstraction site
is, also taking the above situation in considera-
tion, deemed to be the most suitable, also in
respect of the close proximity to the local highest
point of possible discharge, namely the Seholokoane
koppie about lkm distant. This command position is
situated in the middle of the complex from where
gravity feed piped systems will supply water under
adequate pressure for sprinkler irrigation to all
the farm plots excepting four, as shown in the

tabulation 1.2, Annexure 2.1,

The available water from the future Mkhuhlu sewage
treatment plant (refer to paragraph 2.8 of the July
1989 Report) has been excluded from the proposed
river abstraction supply scheme because of the
relative uncertainty of the wvolumes of available
treated effluent and the growth thereof in time.
Effluent can however be quite readily incorporated
into the irrigation scheme by either of the follow-
ing methods:
a) Substituting the river waterflow with effluent
flow by simply using less water from the pibed
supply line (this is the advantage of a closed

conveyor system).
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b) Extending within the existing plot boundaries,

the irrigable lands on Mkhuhlu plots 8 and 9 and
Seholokoane plot 1 each with 5ha and a further
15ha on say the Hoxani Tribal Authority plot to
accommodate future sewage effluent.

¢) Extending the irrigable area outside of the ex-
isting irrigation scheme boundary gradually from
12ha up to 40ha as described in par. 2.8 of the
July Report.

d) A combination of the above 3 options.

We propose that for the purpose of this farming
support programme the sewage effluent not be taken
in direct consideration when determining the
viability of the project because of the uncertain

and small financial influence thereof.

Cork Complex : Cork Scheme and Extensions thereto
(133ha; 160 1/s)
The existing Cork Irrigation Scheme comprise of 18
farm plots with an average area of 6,7ha and a fur-
ther 2 blocks of land some 12ha in extent that
could be added; in all totalling 133ha. The layout
of this irrigation block is such that pumped water
supply from the existing river abstraction point
could be done directly into the scheme thereby
providing a pressure system for the entire layout
in lieu of the existing pump scheme with open
gravity supply to the wvarious plots. A closed
supply system had to be used because of a lack of a
suitable highlying spot closeby which could
facilitate an open supply end as for the other two
complexes. We consider that the existing water
distribution system comprising concrete furrows and
2 unlined leidams be abandoned because of the fol-
lowing:
a) A pressurised field edge water supply cannot be
achieved.
b) Maintenance on these has become a major require-

ment.
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c) The lining of the leidams in order to reduce

seepage and the resulting water logging of the
nearby lands, would be costly.

d) It has already been established that the soils
of the area require that sprinkler irrigation
should be practised which method has also the

preference of the farmers,

2.3.,5 Infield Development reguirement

Annexure 2.3 contains a general description with

estimated costs of the wvarious items required to

upgrade the existing farm plots and extensions to

accommodate the proposed improved water supply

thereto comprising:

a) New fences and roads or improvement to the ex-
isting where required.

b) Land deforestation and appurtenant.

¢) Surface stormwater measures.

d) Infield subsurface and surface pipework.

2.3.6 Capital Estimates for a reconnaissance lavout

I COMPLEX TOTAL CAPITAL
REFERENCE TEN FARMS SEHOLOKOANE CORK DEVELOPMENT
(231ha) (278ha) (133ha) {642ha}
MAIN INFRASTRUCTURE
Irrigation bulk water
supply
a) Main supply piping Annexure 2.2
to field edge par. 2.1 R 660 000 R 980 OO0 R 430 0DO Re 07D 0CO
b} Pump station and Annexure 2.2
discharge sump par, 2.2 R1 180 000 R1 240 00O R 630 000 R3 050 000
RS 120 000
Improvement of access
road from existing
nearby tarred road to
river pump station and
discharge command sump R 240 000 R__320 000 R__50 00O R 610 Q00
R2 080 000 R2 540 000 R1 110 00O R5 730 000
(Cost per ha) (R9004) (RHMID (RB345) (R8925)
INFIELD DEVELOPMENT COSTS
Land and General Annexure 2.3
improvements par. 3.1 R 270 000 R 230 000 R 90 000 R 590 000
Sprinkler irrigation Annexure 2.3
layout par. 3.2 R__710 000 R__850 000 R 410 000 R1 970 000
R 980 000 R1 080 00O R 500 00O R2 560 000
(Cost per ha) (R&242) (R3885) (R3759) (R3988)




3.

12

Annual Irrigation costs

2.3.7.1 Cost Evaluation
During a recent meeting (89%-03-08) at
Giyvani between GAZDAF and DBSA at which EVN
was present, the following guidelines were
determined in respect of irrigation costs
to farmers; if applied to the study area

giving the following:

a) Annual irrigation cost recovery from

farmers (rounded off to the nearest
R100)

i) Operating staff of pump houses
and overall water bailiff
function
@ R8000/locality x 3 : R24 000
(R37/ha)
ii) Maintenance cost on main
infrastructure, weighted
between the following rates
Underground pipelines
0,75% p.a. (36%)
Civil and electrical works
0,50% p.a. (48%)
Pumping equipment
4,0% p.a. (16%)
1,15% x R5 730 000 : R65 900
(R103/ha)

iii) Maintenance costs on infield
development.
: General improvement : Nil
(The farmer shall regularly
maintain such improvements
using farm labour)
Subsurface piping
1,00% x R1196000 : R11 960
(R19/ha)
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iv) Electricity
Unit cost (€@2400h/a and

3,2 c¢/kWh) for 690 kW : R 53 000
Demand @ 70%xR17/kVA/month
@ 90% P.F. : R109 500
R162 500
(R253/ha)
V) Land rental costs (to the

Government in order to cover
part of the infrastructural
costs) were fixed at : R100/ha/a

TOTAL R512/ha/a

At a meeting with the farmers on 89-08-10
the Department of Agriculture and Forestry
intimated that the following annual charges
(i.e. annual payments by farmer to the
authorities) would be applicable to this
project (refer item 3 of the Minutes in-

cluded herein as Annexure 2.7)

Land Rental

To GAZDAF : R60
To tribal authority : R40 R100
Irrigation costs R100Q
Subtotal R200/ha/a

The above implies a subsidy of
R512 - R200 R312/ha/a

b) Annual irrigation farming expenses borne
directly by the farmer; estimated as fol-

lows:

i) Redemption on nett costs of surface
irrigation equipment (10%; 10 vyears;
refer Mr N.J. Jooste 89-09-27)

16,27% x R774 000 ¢ R125 900
(R196/ha)
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ii) Maintenance on above
4% x R774 000 : R 31 000
(R48/ha)

R244/ha/a

c) Affordability
The annual pumping expenses by the farmers

in the sample taken during May 1989 (refer
to Annexure 10 of the July 1989 Report)
ranged between R114/ha to R425/ha where the
higher costs were incurred by the more suc-
cessful farmers. If maintenance and repay-
ment of surface irrigation equipment is to
be included (€ R244/ha), the above deter-
mined all 4inclusive annual <cost of
R756/ha/a could well prove to be affordable
without subsidization; a matter which will
be addressed in the farming cost benefit
study.

Development programme and cashflow regquirements in

respect of irrigation layout

The following programme covers basically the con-
struction costs to establish the primary in-
frastructural and infield irrigation layout as
described in the preceding paragraphs. Maintenance
and running costs as well as redemption costs are
not included due to the recovery thereof from the
farmer as irrigation payments (as described in par.
2.3.7). Construction is most 1likely not to com-
mence before the second half of 1990 and as such
forms the datum of the following 18 months con-

struction and maintenance programme.



15

Period

Year 1990 1991 1662
Half year | J-J | J-D J-J J-D J-J | J-D

Actjions
a) Preparatory work and

engineering design 0,10

b) Construction including

engineering and super-

vision ) 2,30 3,001 2,00 c,10 0,05
c) Retentions 0,30 0,30 0,14
SUBTOTALS 0,10 2,30 3,00 2,30 0,40 0,19

d) Escalation on unex-
pended sums 0,01 | 0,52 0,90 0,84 I 0,16 I 0,08
TOTALS 0,11 2,82 3,90 3,14 ‘ 0,56 0,27

TOTAL  R8,92M

TOTAL RI10,8M

Acceptance of plan by Hoxani Farmers

The layout proposals contained in the above
descriptions had been explained to the farmers of
the Sabie Irrigation Scheme at a meeting held on
89-08-~10 at Mkhuhlu. From the minutes of this
meeting herein contained as Annexure 2.7, it can be
concluded that although no preferences were stated,
the general principles for the proposed infrastruc-
tural development are acceptable to all farmers.

2.4 Optimisation Options

2.4.1

Premise

The concerned technical officials of DBSA have
pointed out (ref. par. 1.3.2c) that various op-
timisations to the layout costs can possibly be
achieved if irrigation water is to be punped
directly into the communal water supply system and
not to a command reservoir as proposed in the pre-

vious paragraph. The inherent benefit of ease of



System System
(Given}
a) Main supply pipelines
¢ Ten Farms R 300 000
: Big Bend R 660 000 | R 270 000
Mkhuhlu/Seholokoane 1R 980 000 | R 580 000
Upper Cork } R 160 000
Cork R 430 000 | R 430 000
R2 070 000 | R1 740 000
b) River abstraction works,

civil construction

Ten Farms R 206 000
Big Bend }R 206 000 | R 206 000

: Mkhuhlu/Seholokoane R 206 000
Upper Cork }R 206 000t R 206 000
Cork R 138 000t R 138 000
R 550 00O} R 962 000

16
water control where open storage is provided would

then have to be sacrificed. The proposed alterna-

tive would comprise of the following system:

Independant pump installations for:
a) Ten Farms

b) Big Bend

¢) Mkhuhlu/Seholokoane

d) Upper Cork

e) Cork

i.e. a five pump system instead of a three pump

system.

Comparative Capital costs of a five pump system

The following cost summaries are based on the same

layout and cost parameters used in the wvarious

water supply alternatives analysed in paragraphs

2.1 to 2.3.

Note: 211 costs include contingencies, P & G,
establishment, engineering and supervision

cost allowances.

Three Pump | Five Pump




<)

d)

€)
)

4.3
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Pump station Mechanical/

Electrical
Ten Farms (2 x 130kwW) [(2 x 80OkW)
’ R 352 000
Big Bend R 572 000 ({2 x H60kW)
R 264 000
: Mkhuhlu/Seholokoane ‘(2 X 140kW) (2 x 120kWwW)
\ R 528 000
Upper Cork R 616 000 [(2 x 50kW)
) R 220 000
Cork (3 x 50kW) [(3 x 50kWwW)
R 330 000 (R 330 000
(690kW) (770kW)
R1 518 000 |R1l 694 000
Pump station buildings {3no) (5no)
R 550 000 (R 960 000
Power supply main R 272 000 |R 272 000
Discharge sumps R 160 000 -
R5 120 000 [R5 630 000

Conclusion

From the above cursory evaluation of relative costs
it seems that a five pump system 1is some 10% more
costly to develop than a three-pump system. The
energy requirements are also higher all indicating
that at this preliminary evaluation stage it would
be more feasible to use a three-pump system in
determining the overall feasibility of the project.
It remains important to note that optimisation of
the three-pump system could well result in further
analysis that more river pumps could well be con-
sidered especially if the sensitivity of the cost
of pump stations and river abstraction works are
analysed in detail for each abstraction site. More
topographical, layout data as well as refinement of
the design would however be needed for the latter

confirmation.



2/1
Annexure 2.1

THREE PUMP SYSTEM
BULK WATER SUPPLY CONVEYORS

ALTERNATIVE 1 -

1.1 IEN FARM COMPLEX (231ha; 280 L/s)
} REFERENCE | NETT | FLOW | CONVEYOR DATA | HYDR. | INFIELD POWER | REMARKS |
| POINTS | AREA [(NOTE 1.2)| | GRADE | REGUIREMENT | |
| | SERVED| JLENGTH| DIA. | HEAD |  He | ! |
| FROM i | | [ | LOSS [(NOTE 1.1)|AVE. WATER| POWER | |
| | | | | | m& | | HEAD H |{NOTE 1.2)| |
| | | | | [vel. | [C(NOTE 1.3} | |
! [ ha | /s | m | mm |w/sd| m | m [ k| I
!
|TE'A [ 51 ] [ | | [ 456,0 | 19 | 16 |STORAGE SUMP
i I I | | | ! I I ! I
{- PLOTS 7/8 | | 61| 700 | 250 | 5 | 461,0 | N.A. | |PIPE BRANCH |
| JUNCTION I | | I [@,1) | I I i I
|- PLOT 7 | s3] 6 | 150] 250 | 1,2 |  459,8 | - [ i |
I | i i | 1¢1,3) | | ! I [
- PLOT 6 | 40| 481 300 200 42| 455,86 - | - | |
I I ' I | [€¢1,5) | I I ! I
|- PLOT 5 | 34 | 4| 250 200 | 2,6 | 453,0 | - | - | |
I { I I I [¢1,3) § I ! I I
|- PLOT & | 26 | M| 250 200 1,6 451,4 | - } - I |
I ! I I I [€1,0) | I ! I |
|- PLOT 3 | 18 | 22| 250 150 | 3,4 | 468,0 | NoM, | 51 |
I i I I I €12 | | [ ! I
|- PLOT 2 P13 6| 150 1501 0,8 | 447,2 | NoM. | 51 |
I I I I I j«0,7) | I I I I
|- PLOT 1 [ 8 0| 20| 100 45| 42,7 - | - | TERMINAL ]
I [ I I I [€1,3) | ! I I {
I !
|PLOT 7/8 JUNCTION | | | | | | 461,0 | N.A. | | PIPE BRANCH |
I I I I I I | | | | !
|- PLOT 8 | 127 | 12| 10| 350| 0,8]| 460,2 | I | f
| I I I I [¢1,6) | ! I I {
|- PLOT 9 | 121 | 145 | 250 | 350 | 1,7 |  458,5 | | | i
I I ! ! I f¢1,5 | | i I !
|- PLOT 10 | 12 | 135 ] 350) 300 45 454,0 wNoMm. | 5 | |
I I | | [ [¢1,9) | | I I I
|- BIG BEND PLOT B? | 96 1M5 | 60| 300| 59| 448,1 | | = | BRANCH |
I | | ! I 11,6 | I i I I
|- PLOT BS | 28| 34| 20| 200 1,5 | 4466 | - i - | i
I I I } I [, | I | | |
|- PLOT B5 | 13 ] 16 ] 250 | 150 | 1,9 | 441,8 | - | - | [
I B4 ! i ! I |€0,7) | I | I |
|- PLOT B3 i 5 6] 00| 100 | Q9| £40,9 | - | - | |
| : I |

|

| 0,8

I
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I
I
[

REFERENCE | NETT |
POINTS | AREA |¢NOTE 1.2)}

{ SERVED |

FROM [ |

CONVEYOR DATA

| LENGTH|[ DIA.

mm

HYDR. | INFIELD POWER
GRADE | REQUIREMENT
He | —-:

(NOTE 1.1)|AVE. WATER|
| HEAD H |{(NOTE 1.2)

[ NOTE 1.1)|
m { m I

REMARKS

| BIG BEND B7 JUNCTION|
I I
|- PLOTS B8 & |
| TFB |
[- PLOT B9 |
I !
|- PLOT B1O |

l

&

4]

)
n

250

250 |

150

468,1 |
]
£43,9 |
| 24
442,0 | NOM.
|
£40,7 | -
|

| BRANCH

| TERMINAL

|
|BIG BEND B9 JUNCTION|

! [
|- PLOT 811 |
I I
|- PLOT B12 |
| TF'C |
|- PLOT MKHUHLU No. 1|
I |
|- PLOT M2 |
| |

|

|

[~ PLOT M3 &
| Mé

(2]
n

s U

-
i

200

200

150

150

100

442,0

440,4

439,3

427,3

426,7

I
I
|
|
I
|
6290 -
I
|
|
|
!

TERMINAL

I
I
I
I
|

|TEN FARNS PLOTS 7/8 |
| JUNCTION |

{- RIVER PUMPSTATION |
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NOTES:

1. POWER REQUIREMENTS AT FARM PLOT EDGE

1.1 Average water _head H (m)

H=Hi - (He - (HL2HL

where He : Hydraulic grade level of supply conveyor.
th & HL : Ground level at highest and lowest ends of plot, respectively.

Hi : Required field edge irrigation head (taken as 35m min. for a sprinkler system.

1.2 Power Requirement
kW = 14 Ha

with Pump efficiency of 70%

H 1 Average water head
Q : Plot flow m3/s based on a mean unit flow of 1,2 L/s/ha.
Note:

A neminal minimum power requirement of SkW has been accepted in cases where the residual hydraulic head

on the highest point of the plot was found to be less than 20m.
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1.2 SEHOLCKOANE COMPLEX (278ha; 320 L/s)

| REFERENCE | NETT | FLOW | CONVEYOR DATA | HYDR. | INFIELD POMER | REMARKS |
i POINTS | AREA |(NOTE 1.2)| | GRADE | REQUIREMENT | |
| | SERVED | |LENGTH} DIA. | HEAD | He | —-] |
| FROM | | | | | Loss |(NOTE 1.1){AVE. WATER| POWER | |
| f | ] | | m& | | HEAD H |(NOTE 1.2)] |
[ | | | | | vel. | J (HOTE 1.1) | | |
| | ha | Us | m | mm |w/s)| m | n | kW |

I
| SEHOLOKOANE KOPPIE | | | | | | 428,0 | | | STORAGE SUMP |
| I I I ! I I I | I I
|- PLOT sS4 | 156 ] 187 | 200 | 400 | 1,2 |  426,8 | 18 | 71 |
! I ! I I 11,5 | I I ! I
|- PLOT s3 | 135 | 162 | 200 | 400 0,9] @ 425,9 | NOM | 5| |
I i I I I [¢1,3 | I I I |
|- pLOT S2 | 14 | 137 | 200 350 | 1,2 | 24,7 ) - | - J i
! [ | I | [c1,4) | [ l | |
|- PLOT 81 | 104 | 125 ] 200 | 350 1,1 |  423,6| - [ - | |
I I | f I {1,3) | | I I I
[- PLOT 1A | 88| 106 | 200 | 330) 0,8 422,8 | NOM | 5 |
| ! I I I €113 | ! I I I
|- HOXANI TA i 81| 97 | 300 350 | 1,0| 421,8 | 21 | 15 | {
| I f I I [¢1,00 | I ! I I
|- PLOT M9 [ 41| 491 200 | 250 1,0 | 420,8 | = | | |
I I I I f 11,00 | | ! | I
|- PLOT M8 [ 33| 40 300| 250 1,6 4198 - | | [
I | I I I f@.8 | [ | I I
[- pPLOT M7 | 24| 29| 30| 200 1,6 418,2 | | - | |
I I I I I [€0,9) | I I I I
|- PLOT M6 | 1| 4| 300 150 1,8 416,4 | - | - | ]
| &5 [ | | | |¢0,8) | | i | TERMINAL |
! I
| SEHOLOKOANE KOPPIE | | | f | | 428,0 | | | STORAGE SUMP |
I I | ! I i i ! I ! I
|- PLOT uc2 | 80| 9 | 1900 | 300 | 13,0 4150) - [ - [ {
| I I I I a4 | I ! I I
|- PLOT uc1 | 27.5 | 22| 350 200 2,5 #12,5 | | - | |
I | I I I (€1, | I | ! |
|- PLOT UCT.A | 14.5 | 8 200 150 | 1,9| 410,6 | : i | |
I I ! I I [€1,00 | | f I I
|- PLOTS UC3 | 7.5 | 9| 20| 10| 3,7 | 406,9 | . | - | [
! &ucs I | I | {(1,2) | I I | TERMINAL I
: e
|PLOT uc2 I I I I I [ 4150 I I |
I I | I I I I I I I I
|- PLOT ucs | 34.5 | 42 | 300| 200 | 3,3 | 41,7 | - [ - | |
[ I | I I [(1,3) | | ' I |
|- PLOT U6 | 11.5 | 1% | 330 150 2,1 |  409,6 | - J = i |
I B4 I i | I 1,8 | I | I |

|
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| 12,13 | I I

| REFERENCE | NETT | FLOW | CONVEYOR DATA | HYDR. | INFIELD POWER | REMARKS |
| POINTS | AREA |(NOTE 1.2)| | GRADE | REQUIREMENT | |
| | SERVED] |LENGTH| DIA. | HEAD | He | | |
| FROM [ | | | | LOSS |[(NOTE 1.1)|AVE. WATER| POWER | |
| i | | | | m& | | HEAD H | (NOTE 1.2)| |
| | | I [ | Cvel, | | (NOTE 1.3 [ [
| | ha | Us ' m | mm | m/s) | m | m ] ki i |
|

| SEHOLOKOANE KOPPIE | | | | | | 428,0 | | | STORAGE SUMP |
! I t I ! I ! I I I (
|- PLOTS S5 { 236 | 284 | S50} 450 | 3,8 | £31,8 | - | - |BRANCH TO |
I | | | I 1,8 | ! i [PLOT s6 I
|- PLOT 86 [ 22| 27 | 450 | 200 | 2,2 | 429,6 | - ' - | i
I | ! t ! 1€0,9> | I | I I
I I
|PLOT S6 JUNCTION | ! I I | 43,8 ! | I
I ! I I ! I I I ! ! I
|- RIVER PUMPSTATION | 278 | 330 { 450 | 450 | 4,2 | £36,0 | &im | 270kW | |
I I I i |

!
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1.3 CORK COMPLEX (133ha: 160 L/s)

| REFERENCE | WETT § FLOW | CONVEYOR DATA | HYDR.  |INFIELD HYDRAULIC DATA | REMARKS
| POINTS | AREA [(NOTE 1.2)| | GRADE | AT UPPER END OF PLOT |

| | SERVED | [LENGTH| DIA. | HEAD | He | |

| FROM | | [ | | LOSS |(NOTE 1.1}] NGL | AVAILABLE |

| | | | | {m& | | HEAD H | WATER HEAD | .
| | | | | | (vel. | | (NoTE 1.1) | |

| | ha | L/s | m | mam | m/s) | m | m | m |

|JUNCTION C4 | i 1 | | | 406,9 | 364 | &

! &cs i [ | | | f I 377 | 28 |

I f | { | | I I I I

|- PLOT €6 | 102 | 123 | 250 | 350] 1,3 | 403,5 | 368 | 36 |

! . I i I I [€1,3) | | f I

[~ PLOTS C7 | 92| 110 | 200] 350 | 0,8 | 402,7 | 366 | 37 |BRANCH TO CS'A'
| ECS'A" | | 5} 300} 100 1,9 | £00,8 | 370 | 3|

|- PLOT C8 1 75 | S0 | s500{ 300] 3,1} 399,6 | 363 | 37 |

I I | I ! 11,3 | | I |

{- PLOTS €9 | 63 | 76| 250 ] 300 | 1,1 | 398,5 | 360 | 39 [BRANCH cs'B’
| gcs'a! | | 10| 30| 10| 1,1 | 397,4 | 361 | 36 ]

|- PLOTS €10 | 30| 60| 200 | 250 | 1,4 | 397,3 | 358 | 32 |

| &CT11 | | | | ja1,2 | | 358 | 39 |

[- PLOTS €13 | 40 | 48 | 10| 250 0,5 | 396,8 | 356 | 44 |BRANCH TO

| &C12 | | 6| 250 | 100 |(1,0) | | 353 | 45 |PLOT €12

|- PLOT C14 i 30| 3] 150 250 | 0,4 | 39,4 | 353 | 43 |

! | | I | {0, | I I I

|- PLOT C15 | 24| 29| 300)] 200 | 1,6 | 394,8 | 357 | 38 |

[ i | | J [¢0,%) | [ i |

|- PLOT €16 | 20| 24| 300( 200 1,2 | 393,6 | 358 | 36 |

[ f I ! I [<0,8) | | | I

|- PLOT €17 | 16| 20) 30| 200 0,8 | 392,8 | 366 | 27 |

I | I ! I fc0,7) | f I I

|- PLOT ¢18 | 9 | 1] 200| 150 | 0,8 | 392,0 | 367 | 25 |

| | | | i |¢0,8) | [ [ | TERMINAL
e vt OO .2 P - o e BT e
[ JUNCTION PLOTS C4/C5] | | | i | 404,9 | | i

I I | [ ] | | [ | |

|- PLOT ¢3 | 19| 23] 200 200 0,7 | 404,2 | WS | 29 |

I I | I I j@.n | I | !

|- PLOT €2 | 13| 6| 200 150 1,5 ¢ 402,7 | 376 | 27 |

| I | f I [@,9 | | | f

|- PLOT €1 | 6 | 8| 200 100 3,0] 397,7 | 365 | 33 |

| | | | [ jC1,0 | | | | TERMINAL

|

| JUNCTION PLOTS C4/C5| | [ | I | 404,9 | | |

[ I I | [ | ! . | f I

|- RIVER PUMPSTATION | 133 | 160 | 300 | 400 1,3 | 407,0 |H = 63m; 140kW  RBL 344

[ | i [ | [(1,3) | ! | |

I -
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THREE PUMP SYSTEM

IRRIGATION BULK WATER SUPPLY :

INFRASTRUCTURAL REQUIREMENTS AND COSTS

Annexure 2.2

2.1 Main supply piping to field edge
a) Pipeline construction costs
| PIPE |[PRIMARY | BUDGET | TEN FARMS | SEHOLOKOANE | CORK |
| DI |PIPE | UNIT [ COMPLEX {231ha) | COMPLEX (278ha} | COMPLEX {133ha) |
| [SELECTION | cosT | | | |
i | | |LENGTH | €OST  |LENGTH | C€OST |[LENGTH | cC€OST |
| I I I I f I I I I
| | ! I I I | I I I
| mm | |  R/m | m R | m R | m | R |
f
450 lac ID 18 | R230 | 350 | R8O 500 [ 1000 | R230 00O | - - |
I [ I ! I I | I |
400 |AC ID 1B ! R120 | - | - | 400 ) RP6 000 | 300 | RS? 00O |
I ! | [ I | | | |
350 {ac 1D 12 | R130 | 350 | R45500] 9001 R1MT7 000 | 450 | R58 500 |
! I I | ! | | I I
300 |AC 1D 12 | R0 | 970 | RB7 300 | 1900 | R171 000 | 750 | R&7 500 |
J | ] | I ! | | !
250 {AC 1D 12 | R70 | 1600 | R112 000 | 500 | R35 000 | 450 | R31 500 |
I I | I I I | | |
200 {AC ID 12 | RS0 | 1150 | R57 500 | 1400 | R70 000 | 1100 | RS5 00O |
! | | I | | | ! !
150 [PVE 6 | R4S | 2350 | R105 750 | 850 | R38 250 | 750 | R33 50 |
| ! f J ! I I | I
100 |PVC & { R25 | 500 | R%2 500 | 200 | RS 000 | 750 | R18 750 |
I
. I I | | I |
| b) Nett Construction cost | R507 050 | | R742 250 | | R322 000 |
I ! I | | I I
| c) Contingencies, Preliminary & | | ! | | ]
| General and Establishment costs| | ! | ] i
| (20% app.) | R92 950 | I R147 750 | | R&4 00O |
| [ I t I I I
| d) Engineering and Supervision | | | | | |
| CGincluding disbursements) | | | | [ [
| (10% app.) | R5% 000 | | RS0 00O | | R&4 00Q |
I oo f = | |
| TOTAL COSTS | R&60 000 | | R980 000 | { R4&30 00O |
| i e | ========== I =
| 1(R2857 fha) | | (R3525/ha) | [(R3233/ha) |
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2.2 Pump Stations and Discharge Sump

| | BUDGET | TEN FARMS | SEHOLOKOANE | CORK i
| | UNIT | COMPLEX | COMPLEX | COMPLEX |
{ | CONSTRUC- | - | |
| DESCRIPTION |  TION | QUANTITY | cosT | QUANTITY | CoST [ QUANTITY | cosT |
| | cosT | anD | | a0 | awp | |
{ | |  unIT | { UNIT | | UNIT | |
| | RAumit | | R | | R | o | R [

__ 1
|a) River abstraction work | - |  sum | RIS0000 | sum | RISDC00 | sum | RT0G 00O |
| {Civil construction) | | | | { | | |
f | I I I | I ! I
|b) Pump station | [ €280 Lss) | - | €330 L/s) | - |¢160 L/s) | - |
| . Mechanical J R1 000 | 2x130 kW | R260 000 | 2x140 kW | R280 000 | 3x50kWw | R150 00O |
| . Electrical | R600 | 2x130 k¥ | R156 000 | 2x140 kv | R168 000 | | R90 00O |
| . Building | | sum | R1S0000 | sum | RIS0000 | sum | R100 000 |
J | ! | | I | I f
je) Power Supply main | R30000 | 3km [ RS0 000 | 3km | RSO 0OO | O,7km | R21 000 |
! J I I ! I | i I
|d) Dbischarge sump i | sum | RS54 000 | | R62 000 | | |
I | | | | | |- i |
le) Nett construction cost | R860 000 | | R900 000 | | R&61 00O |
I i | | I | I
|f> Contingencies, Preliminary | I i | | |
| General & Establishment cost | RrR210 000 | | Rre225 000 | | R114 000 |
| (25% app.) I | | . I I
I { | ! | I I
|dY Engineering and Supervision | | | | | |
| {including disbursements) | | | | ] |
| (10% app.> | R110 000 } | R115 000 | { R55 000 |
I = I [ === [ =]
| I | | I | !
| TOTAL COSTS | R1 180 00O | | | R630 00O |
i |
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THREE PUMP SYSTEM

INFIELD DEVELOPMENT COSTS

Annexure 2.3

| | BUDGET | TEN FARMS I SEHOLOKOANE ! CORK I
[ | uNIT | (231 ha) [ (278 ha) ] (133 ha) |
I | cosT | I - I
| DESCRIPTION | | QUANTITY | AMOUNT | QUANTITY |  AMOUNT | QUANTITY | AMOUNT |
| | | anp | I ap | |  aNp | [
! | | uniT | [ouNIT |- T ) & |
| | R/unit | ] R | | R | [ I R |

!
|3.1 IMPROVEMENT OF EXISTING | | | | [ f I I
[ INFIELD LAYOUT | i I i I | [ !
I I I ! ! I I | I
|a) Fencing | R6 | 8000m | R4B OO0 | 5000m | R30 000 | 4000m | R24 00O |
| | | I I I I I I
{b} Internal roads | R6000 | 0kem | R6D 000 | 12km | R72 000 | km | R24 000 |
| | | I I I i I |
|¢) Ssurface stormwater control| [ [ | i | | |
| measures | R200 | 250ha | RS0 DOO | 280ha | R56 000 | 50ha | R10 000 |
| I I ! I ! | I I
ld> Land deforestation, | | | i [ | | |
| clearing and grubbing | i i [ | | | J
| including ripping | R300 | 100ha | RS0 D00 | 50ha | R25 000 | 20ha | RI10 000 |
| I I I I I I I I
|e) Preliminary and general | | | | | | | |
| costs, establishment and | | | | | | {
|  contingencies | 15-18% | |  R38 000 | |  Re7 000 | | R12 000 |
I I | I I I J | !
|f) Engineering | 10-13% | | R24 000 | | R20 000 | | R10 000 |
| | I I
|  subtotals | [ | Rr270 00O | | R230 000 | | RSO 000 |
I I ! I I f I I I
[3.2 SPRINKLER IRRIGATION ] | i | | | | |
| LAYoUT ! I I i I | | I
| | I I | | | I |
|@) Ssubsurface piping | R1200| 23ha | R277 200 | 278ha | R333 600 | 133ha | R159 600 |
I I l | I | | I !
[b) Surface @.C. piping (80%) | R1000 | 18ha | R185 000 | 220ha | R220 000 | 105ha | R105 00O |
I I f | I I I Z |
i€) Surface dragline sprinkler| | | | | | | |
i sprinkler system for | | | | | | | |
| orchards (20%) | R2000 | 46ha | R92000 | G58ha | R116 000 | 28ha | RS6 000 |
| | | | | | | I |
ld) Preliminary and general | | | | [ | | ]
! costs, establishment and | | | | | | | |
| contingencies | 15% | | R85 800 | |  R10D 400 | | R49 400 |
I I I I I ! I | |
|f} Engineering | 10-11% | | R70 000 | | R80 000 | | R&40 00O |
! I I I
| subtotals [ R0 000 | | R850 000 | | R&10 000 |
| I I I I I |
I | e ! f—-mmemeee ~ e I
| TOTAL COSTS | R980 00O | | R7 080 00O | | 500 COO |
| s == ettt ] ]

{Cost/ha) (R&242) (R3885) R3759)




2/10

ALTERNATIVE 2 Annexure 2.4

¢ INDIVIDUAL FARM PLOT RIVER PUMP INSTALLATIONS (Refer to notes)

2.1 WATERSIDE FARMS : SAMPLE OF 5 (43,5ha) OUT OF A TOTAL AREA OF 467ha

Sample no. 1 2 3 4 5 TOTAL
Locality Ten Farms|Big Bend [Mkhuhlu |Upper Cork (non
Cork riverine)
Plot no. 7 5 6 6 14
Area 13ha Sha 8ha 11,5ha 6,0ha 43 ,Sha
Supply flow (2) 15,6 L/s 6 L/s 9,6 L/s |13,8 L/s | 7,2 U/s
Levels (3) Hr 402 399 381 354
Hh 440 412 397 388
HL 410 409 386 361
Hp &4m 51m 50m 61m 35m
Energy (4) kip 14 4,3 6,7 11,8 585 40,3ku
Costs(5) a) Access R 2500 | R 2600 'R 2 800 { R 2 500 R 500
b} cCorridor R60D [ R2500 | R2500 | R 2500 R 600
¢) Civil Workg R 5000 | R6 000 { R5 500 ( R5 000 | R 2000
d) Pumpshel.thSéOD R5600 | R5600 | R5 600 )RS 600
e) Mechanical [R 8 950 | R4 450 | R 8 950 | R 8 950 | R 4 450
> Pump R240| R2200) R2300 | R2400 | R 2 200
g) Supply R4&860| R3630 | R6 480 | R&TED R 500
(S0m) (110m3 (120m) 120m)
Subtotal 29 960 |R 26 980 (R 34 130 [R 33 710 |R 15 850
h) Engine E 20540 | R B 860 [R 16 140 |R 20 490 | R 5 380
TOTAL (DIESEL) R 50 500 |R 35 840 R 50 270 |R 54 200 |R 21 230 |R 212 040
i} Motor R340 R1600] R2520 | R3170 | R 1 300

Switchgear |R 2 880 | R2 880 | R2 880 | R2880 | R 2 880

Transformerl] R 4 030 | R4 030 | R4 030 | R 4 030 | R 4 030

TOTAL (ELECTRIC) R 40 270 |R 35 490 |R 43 560 |R 43 790 (R 18 960 (R 182 O70

Unit cost/ha Diesel R4 875
(For 43,5ha) Electric R4 185

Pump kW/ha : 0,93 kit/ha



2.2 FARMS DISTANT FROM WATER (SABIE RIVER OR CORK CANAL) :

OF 4 (B6ha) OUT OF A TOTAL RREA OF 175ha.
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Sample no. 1 2 3 4 ITOTAL
Locality Ten Farms] Mkhuhlu Seholo- Upper
koane Cork
Plot no. 9 10 4 2
Area Tha 40ha 2lha ‘18ha 85ha
Supply flow 8,4 /s | 48 /s | 25,2 /s |21,6 U/s
Levels (3) Hr 398 378 376 354
Hh 428 426 424 397
HL 404 394 396 364
Hp 58m 74m 7ém &8m
Energy (4) kip 7 50 27 21 105kW
Costs(5) a) Access R 2 700 R 3 000 R 2900 | R3 400
b} forridor R 2 500 R 2 500 R2500 | R 2500
¢} Civil Works | R & 00D R 9 500 R 7000 ({ R 8500
d) Pump shelter] R 5 600 | R 15 000 R9 000 | RS 600
e) Mechanical R890 [R15500 [ R 11 500 [R 11 500
) Pump R 2 300 R 7 600 R 4600 R 4600
o Supply R11 760 { R 74 00C | R 43 000 |R 24 700
(280m) (600m x (430m x (250m x
250 dia) | 200 dia)| 200 dia)l
Subtotal R 39 810 [R 127 100 { R 8O 500 |{R 60 800
h) Engine R 16 140 | R 61 600 | R 38 000 |R 38 00O
TOTAL (DIESEL) R 55 950 |R 188 700 |R 118 500 |R 98 800 R 461 950
i) Electrical R9430 | R33000 | R 16 600 |R 16 600
TOTAL (ELECTRIC) R 49 240 [R 160 100 | R 97 100 |R 77 400 | R 383 840

Unit cost/ha
{For 43,5ha)

Pump ki/ha

Diesel RS 372
Electric R4 463

: 1,22 kM/ha

SAMPLE
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Proiect Costs

Diesel Electric
a) Pump stations at waterside farms 467ha
@ R4B7S/R4185 R2 276 625 R1 954 395
b) Pump stations at distant farms 175ha
D RS372/R4463 R 940 100 R 781 024
c) Electrification of Cork Pump station - R 90 000
d) Electricity supply main along Sabie
river 22km @ R30 000 R_660 00O
R3 216 725 R3 485 419
e) Contingencies, preliminary and
general and establishment costs
(25% appr.) R 804 175 R 871 351
) Engineering, supervision including
disbursements (12% appr.) R__386 100 R 418 230
Total Development Cost R4 407 000 R4 775 000




Notes:

W =
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The parameters used in EVN's August 1989 proposals were used for conformity in analysing alternatives.
Supply flow : Based on 1,2 [/s/ha at 20h/day.

Levels

Hr :  River water level (or canal level in respect of Cork)
Hh & HL : Ground Level at highest and lowest ends of plot respectively.
Hp :  Pump head

=E%]-Hr+35+10%

with required field edge irrigation head taken at 35m and 10% additional head to al-
low for friction head in supply main.

Energy requirements kWp

Costs
a)
b}
c)

d)

e)

1)
qg)

h)

i}

: pump k¥ with 70% efficiency.

Access road from farm plot edge to river side (nomipal R200D + R5000/km).
fenced in corridor, game proof @ R2500; vermin proof @ R600.
Civil works comprising nominal preparation of abstraction site in river bed for pump suction in-
let, site preparation for pump station including debushing etc. (Nominal R5000).
Pump shelter using rudimentary corrugated iron wall and roof on concrete floor screed (nominal
cost R5600, based on recent experienced 3,5 x 4m construction).
fechanical comprising the following:
150 dia 100 dia

. Foot valve and strainer 235 131
. Suction line (20m) 1440 940
. Reflux valve 1178 602
Line valve 633 410
Reducers (2no) 400 116
. Bends (5no) 2215 720
. Miscellaneous fittings 610 292
. Engine/motor/pump concrete base
and concrete anchor block 450 350
. Installation costs (25%) 1789 889
R8950 R&450

Pump : Centrifugal pump
Supply main to field edge comprising the following
PVC sizes and costs

Flow 6 -9 /s 9 -16 L/s 16 - 30 U/s
Dia 110 160 200
Cost PVC/06 R33 RS54 R7é

PVC/09 Ré2 R68 RGO

Prime mover : Diesel Engine
! Air cooled being a cheaper alternative to
water cooled.
Frime mover : Electric motor, switchgear and transformer.
Supply Lline is considered elsewhere.

Cork Pump station. Electrification to serve ex'lst'lng 120ha Layout.

Supply flow 120ha x 1,5 ;180 Us
RBL o 344m
Leidam FSL : 381m
Pump head Static : 37m
Dynamic : 44m

Pump energy I 110k
Electric motor : 120 kW
Cost of improvements
. Electrical 120 x R&00 : R72 000
. Improvements to building for

switchgear etc. : R18 Q00

: R90 000
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ALTERNATIVE 3 : HOXANI CANAL

3.1 CANAL DETAILS

|ch | LEVELS | Atha) | CANAL | €osT/m {COST FOR | DESCRIPTIONS |
[LocALITY |  FSL | [ | [REACH | i
f | €RBLY jRCl/s) | c© | Y | t |tlearing {Lining ] | |
| | ]: NETT | S | FB | A |Canal Bench]Structures }Nett | |
i | l:15%s | v j o | P | | {general} | [ |
| | {: LossES | | | |Training | | Special | }
| | e — | | [bank and | | structures| |
| [ | ToTAL | | [ |fencing | i I I
] | | | | | |Excavation | Total R/m |Total ] i
] i
o [ 413 | o42ha | 35| 85| 60} ] } |a) Abstraction weir|
|sabie | 10y | 770 |0,0005 | 125 {1,43 | R35 | R93 | | at CHO |
| | |l 175 | 0,83 980|317 RO | R | 1,00 | : R200 000 |
i | | _45 | i | ] R22 | | 0,30 |b) Road crossing at}
| | | 930 L/s] | | {  ®% | R2S2/m | R34 |  Chi400m |
I | I I I | | [ | | : R 60000 |
| | | | I | | | | |e} Major stream |
I | I | | I I | I | crossings I
I | | I | I ! I | I : R 40 000 |
I I
|4 ,0km } 411 507ha | 35 | 720 | 60 | | | la) Medium cutting |
|End Ten | | 608 |0,0006 | 110 11,12 | R23 | R81 | | : RS0 000 |
|Farms | | % ] o83 8w |27| RO | R4 | 0,62 |b) Major stream |
J I | 40 | ! I | r2 | | 030 | crossing I
| | [ 740 L/s| | | i R28 | R208/m | RO,72m | : R50 D00 |
l I
|7, Okem | 409,2| 427ha | 30| 670 | SO| RSO | R72 | la) Fill over reach |
|End Big ! | 512 | 0,001 | 110 |O,87 | - | R18 | | 7,0 ta 8,3km |
jBend i | 7 | 0,80 | 780 | 2,4 | R12 | | 0,73 | max. 11m |
I | | 31 | | I | R | RI7/m | 052 | : R9Q 000 |
| | | 620 Lss| | | } | | R1,25M |b) Fill over reach |
I I I I I I I ! | | 8,3 - 1, 2km |
I I f I I | { I I | max. 6m I
| ! ! | I | I | | [ : R250 000 |
I t | | I I I I I [e) Major stream |
| } | | | | | | | | crossings (3no) |
| | I | | I | I | I : R130 000 |
l I
{11,2km | 405,0 [ 36%ha | 30| 560 [ 50| R22 | R&& | |a) Special precau- |
|At Mkhuhtu | | 442 [0,0012 | 100 |0,68 | R20 | R26 i ! tions at sewage |
| | | 68 | 0,99 | 660 2,2 | R22 | | 0,66 | works |
| | | & | | | | R20 |R1?4/m | 015 | : RS0 000 |
| | | 535 L/s| | | ] | | RO,8M |b) Major stream i
| | | | | [ } | | | crossings (2no) |
I I I | | | I | I I : R100 000 |
I I
|15kn | 400,64 | 213ha | 25| 470 | 45 |R20 RS [ la) Terminal balan- |
|End I | 25  |0,0015 | _90 |0,4 |R16 |R21 I | cing dam |
|Seholokeane | | 4 | 0,95 | 5601 1,7 |R22 | | 019 | (see 3.2a) |
| | | 20 | | f [RT4 {R144/m | Q20 | : R200 000 |
! | [ 320 U/s| I I I ! | RO,39M | ]
i I I I I I I I I | {
|16,3km | 398,5 | CAMAL TERMINAL AT UPPER CORK |

I

|
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3.2 Terminal development

a) Canal ends in tailwater balancing dam with capacity equal to shutoff

time in canal or 4h (being diffrerence of 24h day and 20h irrigation

day), the biggest being 4,04h use 5h : 5760m°.
b) Terminal flow from leidam for Cork supply:
133h £ 1,2 1/s = 160 1/s
+ surcharge 5% 8
+ losses 52 8
- simultaneous demand factor 15% 24
168 1fs
c) Terminal pipeline ending in existing Cork balancing dam.
Hydraulic grade level at dam RL 397
Pipeline 3450m; 400AC/ID/06&12; V=134; H1 _16
i.e. terminal hydraulic level 381m
Cost of pipeline R800 000

3.3 Pumping requirements
Pumping from canal or terminal leidam at Upper Cork or from existing Cork

scheme is evaluated herein using the parameters of Alternative 2 as basis
but adopting electricity supply (being the cheaper subalternative of Alter-

native 2).

SAMPLE FARMERS

Locality |Ten Farms |Big Bend |Mkhuhlu |Seholo-  |Upper |cork
| i ] | koane | cork |
Plot no. | 7| 5] 6 | 4 | 6 | 14
Area . | 13ha | Sha | 8ha | 2tha | 11,5ha | 6,0ha
Representing | %Sha | &6ha | %7ha | 117ha | 8Cha | 133ha
Supply flow P15.6 L/is | 6l/s | 9,6 /s | 252 /s |13,8 Ufs | 7,2 L/s
Pump head Hp | 55m | 39m | 24m | 48m |} 10m | 35m
Energy kMp | 120 | 3,3kw | 3,2k | 17kW  |Nominal | 3,5kw
Costs  ¢) Civil | R3100] R3100| R2600| R 3100 | | R 3 100
d) Pump shelter| RS 600 | R5600 | R5 600 | R5 600 | | RS 600
e) Machanical | R4 450 | R4 450 | R4 450 | R 8 950 | | R4 450
) Punp | R2200| R2200| R2200| R 2450 | | R2200
a) Supply | R1500| R4 00O | R 500 | R 500 | | R 500
h) Electrical | R10080 | R8210 | RS 210 | R 10 080 | | R&210
| l | [ | |
TOTAL FOR SAMPLE | R26 930 | R 24 560 | R 24 060 | R 30 680 | | R 24 060
TOTAL ESTERPOLATED FOR | | I ] | |
AREA ; ROUNDED OFF |R 300 000 {R 250 0OO |R 250 00O |R 180 OO0 |R 20 QOO |R 530 000
| ! | I I |
TOTAL FOR SCHEME R1_570 000| | | | |
! I ! | I |
TOTAL ENERGY EXTERPOLATED| i | | i
| 30kd | 40KkW | 10k | 7O ki
| l [ I

I
FOR AREA | 130 kW | 4D Kkw
I

|
TOTAL kM FOR SCHENE  320kM
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Project Costs

a)

b)

c)

d)

e)

£)

Main canal with river abstraction and terminal
structures as per tabulation 3.1

Gravity supply main from tailwater balancing
dam at Upper Cork to Gork Scheme command site
Pump systems for individual farms (electricity
system} per par. 3.3

Electricity supply main 18km @ R30 000

Contingencies, preliminary and general and
establishment costs (25% appr.)

Engineering, supervision including disbursements
(127 appr.)

Total development cost

p=

Ri0

480

800

370

540

390

845

883
i20

000

000

000

000

Qoo

000

000
000
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Annexure 2.6

| THREE | INDIVIDUAL PUMPS | canaL |
[PuMPS | i |
| | DIESEL |ELECTRIC | |
JALT. 1 {ALT. 2.1 |ALT. 2.2 JALT. 3 |
| f
[1. PROJECT €OST of irrigation | I | | i
|  bulk water supply i.r.o. | ! i [ |
| @) Civil works non | | | i i
| riverine including | I | | !
! power Lines | 2,9%1| 0,81 | 1,504]| 8,347 |
| b} Civil works riverine | 0,520 | 0,485 | g,552 | - |
| ) Buildings | os50] o573 | 063%]| 0,573)]
| d) Mechanical & Electrical | 1,149 | 2,468 | 2,082 | 1,200 |
| | —|
| | R5,120M | R4,407M | R4, 77SM | R1D,120M |
{2. ENERGY REQUIREMENTS ] | i | |
| of prime movers | ! | | |
| @) New | 690 [ &o0 | 720 | 320 |
| b)Y Existing re-used | - | 140 [ 120 { - |
I | |
| |  690kw | 940kw | B4OKW | 320kw |
[3. ANNUAL COSTS (R1000) | | | | |
| 3.1 Maintenance [ | | | |
| & Civil non riverine | | | | |
| and power Lines @ O,5%| 14,7 | &,4 | 7,5 | 8,7 |
| b)Y civil riverine 2 1,0%| 5,2 | 4,9 | 5,5 | - |
| © Pump station buildings| | | | {
| a1,5%| 7.7 | 8,6 | 9,6 | 7.7 |
| d Mechanical and | | | I |
| Electrical a &4,0%| 46,0 | 98,7 | 83,3 | 48,0 |
I | -|
| | 73,6 | 116,6 | 105,9 | 97,4 |
| 3.2 Energy I I I I (
| &) Unit cost for 2400 h/al | | ! |
| @ 15¢/kWh for diesel 2| | | I |
| 3,2c/kMh for electri- | | | | |
| city [ 53,0 | 338,4 | 64,5 | 29,9 |
| b)Y Demand & 70% x R17/kVA| | | | |
| per month & 90% P.F. | 109,5 | - | 133,3 | 61,8 |
| I |
| i 162,5 | 338,4 | 97,8 | N, 7 |
| 3.3 Water Control i | | | |
| Pump operator and ] | | | |
i water bailiff fune- | | I | |
| tions @ R8000/unit [ 24 | 16 | 16 | 16 |
| | Gnod | (o) | (o) | (@no) |
[ | |
| Subtotal |R 260 100 | R 471 000 |R 319 700 |R 205 100
| 3.4 Financing cost taken | | | ] |
| at 14% p.a. for mecha-| | | _ | |
| nical and 10% for i | | | |
| civil {R 558 000 | R 539 400 |R 560 800 |R1 060 000|
I | I
|COMPARATIVE ANNUAL COSTS IR 818 100 |R 1 010 400 {R 830 500 |R1 265 100|
| Rating | 1,00 | 1,24 | 1,08 | 1,55}
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Annexure 2.7

HOXANI BOERDERYONDERSTEUNINGSPROGRAM

Samesprekings met boere gehou op 89/08/10 by Ngonini Kodéperasie.

VOORSITTER SERGEANT MANZINI

Teenwoordig: Sien lys hierby.

Die doel van die samesprekings word verduidelik, naamlik om die
boere in te lig oor ’‘n voorgestelde uitlegbeplanning asook om die
vordering wat reeds gemaak is deur die verskillende betrokkenes
nl.GAZDAF, OBSA en EVN.

4 o Mnr. P. wv.d. Merwe verduidelik die betrokkenheid wvan die

verskillende partye.

2. Mnr Myburgh verduidelik die volgende sake aan die boere:
Pyplynskema wat beoog word. (Mnr. v.d. Merwe voeg by dat ‘n
kanaal nie prakties en ekonomies sal wees nie).

Dat waar die pyplyn in lande gelé word, dit diep genceg sal
wees sodat daar bo-ocr geploeg kan word.

. Elke boer genoegsame druk sal he vir sprinkelbesproeiing.
Aanjaerpompe sal op eie keuse deur boere op eie koste gebruik
kan word waar drukke te laag mag wees. Dit sal egter nor-
maalweg nie nodig wees nie.

Bestaande leidamme te ‘Cork’ nie benut kan word nie.

‘Ten Farms'’ en 'Seholokoane’ oop reservoirs sal hé met ge-
slote pyplyntoevoer.

By 'Cork’ direk in die skema gepomp sal word.

Energie koste laer sal wees as wat die geval tans is.

. Regte hoeveelheid water vir die area wat hulle besproel.

3. Mnr v.d. Merwe verduidelik die volgende punte na aanleiding van
vrae van die boere:
a) Land huur per hektaar per jaar:
R60 aan Regering; R40 aan stam, totaal R100
R100 oorhoofse besproeiingskoste
Totaal : R200/ha wat die boere direk aan die Owerhede
sal moet betaal. Die regering subsidieer dan



b)

c)

d)

€)

£)

q9)

h)
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verdere koste t.o.v. die infrastruktuurontwik-
keling.
Nuwe lande verkieslik in eenhede van 5ha beplan sal word.
Die boere wat nie die hele area gaan benut nie dit kan
afstaan aan ander.
Boere wel vir die hele area sal moet betaal ongeag of dit
benut word of nie.
Indien boere nie behoorlik die grond benut nie ander boere
op die grond geplaas kan word.
Vloed besproeiing slegs vir ‘n beperkte tydperk nog aan-
vaarbaar sal wees, maar dat daar mettertyd oorgeskakel
moet word na die meer doeltreffende sprinkelbesproeiing.
Korrekte besproeiingstoerusting sal by die Kotperasie be-
skikbaar wees.
Bestaande toerusting sal gebruik kan word slegs as dit
voldoen aan die vereistes soos deur die Ingenieurs

neergelée.

4. BESLUIT*
Die boere aanvaar die verduideliking t.o.v. ‘n moontlike skema.

GENOTULEER DEUR A. MYBURGH

*Amended at SC meeting of 89-09-27
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Annexure 2.4
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MISCELLANEOUS QUTSTANDING ISSUES

3.1

General and Scope

This Section covers a number of outstanding issues raised
during the Steering Committee meeting of 89-07-11 (as
described in Annexure 1 paragraph 45). The descriptions
herefollowing were prepared for this Report by delegated
officials of the Steering Committee and by the Consul-

tants.

Improvement to the literacy of existing farmers

Annexure 3.2 contains generalised proposals for an exten-
sion programme of the Hoxani Irrigation project, as
Zwane of GAZDAF.
to improve the 1literacy.

prepared by E.M. These proposals inter
alia cover recommendations
During Phase 3 of the investigations, more specific recom-

mendations will be made.

Constraints of soils on irrigation systems and crop types

The pedologists have advised in their findings that over-
head irrigation would be the preferred method for the
soils found in the study area. The following tabulation
gives a generalized crop and irrigation system selection

proposal:

Soil Class| Typical Crops Irrigation system Irrigation Volume |
1 Any Q.C. Sprinkler As required for
optimum production
253 Maize/Vegetable| Q.C. Sprinkler Limited
Mango Dragline hose
3 Mango{Quava Dragline hose Very limited
Pastures Q.C. Sprinkler Very limited
Garden plots Dragline Sprinkler| Very limited
{(lha max. per
farm plot)
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Constraints in the use of treated sewaqge effluent

Purified sewage effluent has been used for irrigation in
South Africa for many years without any obviously harmful
effect on crops and the soil. When evaluating the quality
of water for agricultural reuse, the health aspects and
the interaction of the purified effluent with the soil and
the crops in question must be considered. The health
aspects relate to the direct contact of humans or animals
with purified effluent and to the consumption of irrigated

fruit and vegetables.

Pathogens, whether wviruses or bacteria, are able to sur-
vive for several days in most agricultural crops and hence
present serious health risks. Health authorities there-
fore restrict the type of crop that can be irrigated with
effluent of different standards of purity. Irrigation
with effluent from an oxidation pond system i.e. not com-
plying with the "general standard" is permitted for in-
dustrial crops, seed crops, tree nurseries and vegetation

not destined for human consumption in the raw state.

The application rate of effluent must be regularly
(annually say) monitored so that any deterioration in the
structural and textural characteristics of the soil are
early detected and the necessary adjustments to par-
ticularly the volume of irrigation be made. In general it
can be stated that the particular precautions (see tabula-
tion par. 3.3) required for the irrigation with river
water, needs stricter control when irrigating on marginal
solls (which is the case of the lands adjacent to the

sewage works) with treated sewage effluent.

The treated Mkhuhlu effluent (initially to comprise
primary and secondary stabilization ponds together with
grass beds for the removal of algae), would be acceptable
for use on dry fodder crops without restriction. (Refer
Guide to Permissible utilization and disposal of treated
sewage effluent - Department of Health, Pretoria.) If
strict control and prescribed precautionary measures on

the handling of crops and water are exercised, it is of
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interest to note that this effluent may alsc be used for
the irrigation of cut flowers, frult trees, pasturage

(except for cows), parks and sport fields.

The above principles were accepted in general terms by the
Gazankulu Government and the Hoxani Tribal Authority
during the meeting at Mkhuhlu on 89-07-11 and in par-
ticular that use of sewage effluent be made in the most
acceptable conditions i.e. for the production only of dry
fodder. It was further decided it would be preferable
that such farming should be 1limited to the Tribal
Authority plot.

The following additional precautionary measures will have

to be applied on the proposed irrigation system:

a) In order to prevent persons from unwillingly drinking
effluent water or washing with it, the taps, valves
and sprayers of the irrigation system must be so
designed that only authorised persons can open them
or bring them into operation.

bj Every water point where uninformed persons could pos-
sibly. drink effluent water must be provided with a
notice indicating that it is potentially dangerous to
drink the water.

<) Sprinkler irrigation shall be permitted only if no
spray is blown over to areas where such irrigation is
forbidden. 1In this connection the quality of the ef-
fluent, the use of such adjoining area and its dis-
tance from the irrigation area must be taken into
consideration before sprinkler irrigation is per-
mitted.

Annexure 3.4 contains a statement by the animal husbandry
consultant to the DBSA, mr J.P. Swart, in respect of cul-
tivating cencrus ciliaris hay with the treated sewage ef-
fluent.

The Financial situation of the Ngonini Cooperative

Annexure 3.5 contains an evaluation by mr A.M. Matukane of
GAZDAF of the reasons why the financial position of the
Cooperative has deteriorated. From the reasoning it can

be seen that in general the existing poor infrastructural
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development and resulting poor crop production contributed

to the gradual decline in the confidence of the farmers in
the Cooperative resulting in the poor present condition.
All farmers, however, support the principle of having a
sound Cooperative system once an improved irrigation

scheme has been established.

Future extensions to the Mkhuhlu Industrial area

The Mkhuhlu Industrial area 1is presently located on the
Calcutta side of the railway line near the Mkhuhlu sta-
tion, occupying approximately 40% of the available space
between the main road and the railway line. The latter
space seems geographically the most suitable for future
indﬁstrial development due to the existing good road and
rail access. Long term extensions to the industrial area
are most likely to be towards the west and southwest i.e.
away from the irrigation development. It can safely be
stated that future industrial development would not affect
the irrigation development as contemplated in this farmer
support study. This matter was discussed with
mr A.A. Human of the Gazankulu Planning Secretariat on
89-08~15 in which the above was generally agreed upon.
Mr Human stated that no fixed policy has been laid down by
Gazankulu in respect of future industrial development in
the absence of a structure plan for this part of Hoxani.
The need for a structure plan, however, exists and the
matter would most probably have to receive attention in

the near future.

Linkage of Industrial area with irrigation scheme

The industrial area of Mkhuhlu is very centralized to the
irrigation scheme in that Ten Farms and Big Bend areas are
adjoining on the south western side within 7km and
Seholokoane and Cork areas are adjoining on the eastern
side within 10km.

The industrial area at present is serving as an important
market for some of the fresh produce of the scheme. This
importance will increase as the industrial area develops
further by creating job opportunities and increasing the

purchase power of the local population.
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At present the industrial area provides the following

limited services to the farming community: Mechanical
workshop and furniture repair shop. Extension of services
may be possible in terms of general engineering workshops,

building contractors and medical services.

Consumer orientated shops adjoining the industrial area
are at present supplying to a limited extent in the needs
of the farming community. This may be increased with the
development of the industrialized base and consequently
the establishment of more and/or bigger shops to cater for

the population at large.

In terms of farm requisites, the majority of purchases are
done through Ngonini Co-operative which will in future

most probably be relocated outside the industrialarea.

There is a pallet manufacturing factory in the industrial
area and if future agricultural production warrants pal-
letization, pallets can be supplied locally but this fac-

.

tor is undefinable at present.

Educational, health and community services between the
farming community and the local population resident in the
Mkhuhlu area are inter-linked and development of the in-
dustrial area will be to the benefit of the farming com-

munity.

Marketing potential of the proposed irrigation development

Messrs. Measured Farming undertook a marketing study of
the proposed F.S.P. and numerous data (tabulations and
graphical presentations) are given in this regard in An-

nexure 3.8.

From the information obtained from the farmers’ sample
they cultivate 101,14% of their nett land area per annum.
Refer Table 1 of Annexure 3.8. The total nett area for
the scheme is 642ha, thus potentially an area of 649,34ha

will be under marketable crops.
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Table 2 (Annexure 3.8) represents the different crops and
potential area per crop for the total scheme assuming the

present land use pattern.

In Tables 3, 4 and 5 of the Annexure, the market prices
and quantities for potential selected crops on the Johan-
nesburg and Pretoria markets for the years 1986, 1987 and

1988 are reproduced per month.

The weighted average prices over the 3 year period for the
two markets are represented in Table 6. The price data
for the different crops and different markets are

reproduced in the accompanying graphs.

The price trends on the two markets warrant the following
comments:

Potatoes: From May to October the markets are the highest,
with peaks in May, September and October. The two markets
are very similar, except for May where Pretoria indicates

a better price.

Tomatoes: The best prices achieved for tomatoes on the two
markets under investigation are from May to November.

Even December can be considered. June and September are
the peak months. Johannesburg shows a constant higher
return.

Pumpkin: From September to November the prices are the
best, again with Johannesburg being the higher, especially
during October.

Cabbage: The period June to August indicates the best
returns, with a lower peak in March. Prices achieved on
the Pretoria market proved to be consistantly higher than

Johannesburg.

Onions: The best time to market onions are May to June ac-
cording to the graph representing average onion prices.
Prices are very similar at Johannesburg and Pretoria, with

Pretoria a little higher during May.
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Green Beans: July, August and October are the ideal times

to market green beans on the Johannesubrg market. Although
there is a trough in September, the Johannesburg market
during this month is still better than Pretoria in both
August and October. Johannesburg prices are considerably

better than that obtained on the Pretoria market.

Sweet Potatoes: Sweet potatoes are best marketed from Oc-
tober to December, and best prices are once again achieved

on the Johannesburg market.

Beetroot: Marketing of beetroot shcould be considered
during March, July and August. The months in between
shows a drop of up to 44% in prices achieved. Prices at
the two markets are much the same with Johannesburg better

during August.

Spinach: Spinach should be marketed at two times during
the year at February-March and July-August when prices
are the most favourable. The February-March production
should be considered for Pretoria market while July-August

should be sent to Johannesburg due to better prices.

Table 7 reflects 10% of the average quantity sold on the

Johannesburg and Pretoria markets per month.

Table 8 reflects the population distribution within 10km
radius for 1985 and projected population growth up to
1990. Table 9 reflects the additional population distribu-
tion within 50km road distance excluding the 10km radius.

Table 10 represents the per capita usage and total popula-

tion and area requirements for selected crops within 10km

radius. The same potential yields were assumed as for
Dumfries Irrigation Scheme. In Table 11 the additiomnal
data within a 50km road distance are reproduced. No per

capita usage for onions, green beans, beetroot and spinach
could be obtained. It must be remembered that the per
capita figures for potatoes and sweet potatoes are for the
total R.S.A. and the rest for Bophuthatswana.
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From Table 12 it can be seen that all the cabbage should
be marketed within a 10km radius and all the green mealies

within an additional 50km road distance.

The surplus tomatoes (3075 tons) can be absorbed on the
Johannesburg market during the months of May to November
within the 10% volume limit. The estimated volume of
Hoxani tomatoes will comprise 6,64% of total volume on the

Johannesburg market during the marketing period.

The marketing of sweet potatoes is more problematic. Due
to the low per capita usage, the local area (up to 50km
road distance) will only be able to absorb 58% of the

production.

The surplus will have to be marketed on both the Johannes-
burg and Pretoria markets. The average prices on the
Pretoria market are less than those obtained on the Johan-
nesburg market and this fact may limit the production area
of sweet potatoes. This problem will be addressed in the

viability study.

No potatoes or pumpkin are at present grown on the subject
area but the local area (up to 50km road distance) should
be able to absorb the production of 171,6ha of potatoes
and 84,2ha of pumpkin.
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Annexure 3.2

1989-08-14
A PROPOSED EXTENSION TRAINING PROGRAMME
FOR HOXANE TRRIGATION SCHEME

E.M. Zwane
Extension Division

Department of Agriculture and Forestry

OVERVIEW OF THE EXTENSION TRAINING
Extension training is an educational programme for the adults

or farmers. It employs teaching and learning principles that
affect changes in the life of farmers. Extension training is
not formal, as such it is not compulsory but is based on volun-

tary participation. 1Its classrooms are the fields of farmers.

In the extension programme, useful knowledge is conveyed from
the source of discovery by knowledgeable professionalist, who
could be either an extensionist or anybody who represents a
particular company or an institution which deals with agricul-

tural products.

Extension training is an education for action. In order to
have a desirable impact it must be problem oriented. Farmers
should realize the benefits before partaking in such a
programme. Extension training should therefore not only be
seen as conveying knowledge but increasing the acceptance and

application of the knowledge in practical terms.

The objective of the training programme should be to improve
the efficiency of the farmers by persuading them to be self
reliants, moving away from ignorance and therefore becoming
self responsible in their farming activities. The ultimate
goal of an extension training programme is to increase the
farmers quality of life through increased production and higher

income.
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PROPOSED APPROACH OF THE TRAINING PROGRAMME

5.1

It is proposed that the local extensioners should coor—

dinate the training as well as executing the intended

programme.
Each crop should have a detailed works programme. Example
of one crop namely, tomato could be like this: The of-

ficer should know the exact date of soil preparation, ex-
act date of planting, exact date of transplanting, date of
starting the spraying etc. These dates should be marked

in the training calendar and be executed.

‘Each production step of the crop should be preceded by a

lecture conducted by the officer. This can be in a group
or personal visit (preferably group method which is
cheaper).

A production programme should also take fertilization, and
seeds into account at the early stages so that the
cooperative should be knowing how much to order for each
farmer.

The budget for each crop should be drawn. The budget will
cover the cost of ploughing, seeds, maintenance (labour),
spraying, fertilizers and the cost of harvesting in case
of wheat or rice, as well as an average return of cost per

hectare or profit per hectare.

The assistance of an economist will be sought out in order
to determine a much more realistic picture of production
of each crop.

The officers should be provided with the training calendar
with clearly marked variables such as: subject, date,
group, presenter, venue and time. This will facilitate
programming of the training.

Each extension officer should have a resource file or
(data bank) for each crop planted in the scheme. This
will enable the officer to have a readily available

reference in time of need,
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TYPICAL TRAINING CALENDAR

NAME OF CROP:
MONTH :

TOMATOE

L I R I T I T T

DATE ACTIVITY

WARD

PRESENTER

VENUE |TIME|

1

2

3

4

etc.

30

e e e e e e e e

31

e

e — ————

B p—

—_——— ]
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Fa< 74113 JP Swart
PO Box 99
KIERPERSDL 1241
DIELI242w-vra~-15904
31 July 19689

Attention of Mr Myburg

Eksteen, van der Walt and Niszen
FO kor 2346

FPIETERSBURE 7700

Dear Sir

PRODUCTION DF CENCRUS CILIARIS (BLUSE EUFFALG GRASS) HAY WITH WATER FROM
SEWAGE WASTE PLANT

At the meeting of the stesring ¢
asloeed bt make s recommendstion o e
£

cmmlttee of the Hoxane FPraodect 1 was
=] £ L
waste water from the sswage works.

production of hay., using the

The following recommendations are pub forward.
1. Establist Blue buffaleo grass (Cencrus ciliarie) by wusing roots.

Bacause it is a perennial grass, the cost of establishment i3 only
iNcurred ongce.

a tractor and a mower.

2 Hay can be made by Ngonini Co-op or private contractor that tag

Z. The hay can be sold to local farmers as o supplemantary feed
source in winter.

4. A production of 10-12 <on hNay fer hectars can b an attainable
goal and if the hay is not baled & price of RIO.OG per loose ton of hay
g@ams reasonable.

Y. Although the area under grazss will eventually be extended to 26
Ray 1t will &slways bDe too smal! to he economically wviable as  an
agricultural operation! Therefore, the Tribal Authority must stay
control of the grass/waste water scheme.

[
-1

6. The application of the waste water in  this "agricul tural v
schame can definitely not be se=n as & way to minimize the health risk
poasad by tha possibility of diseasas borne in the sewage water.

Your’'s faithfully

d P SWART Sci Nat

Copy  ta Mr Sauermann DBESA
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GAZANKULU el  CAZANKULU
REGERING ™ GOVERNMENT
MFUMO WA GAZANKULUY

Eksteen,Nissan en Van der Walt
Posbus 236

PIETERSBURG

0700

-

|
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NDZAWULO YA VURIMI NI MIRHI
DEPARTEMENT VAN LANDBOU EN BOSBOU
DEPARTMENT OF AGRICULTURE AND FORESTRY

Xisakana xa Poso
Private Bag X577
Privaatsak
GIYANI

0826
1689/07/19

Tsalwa/Verw./Ref./ Riqingho/Tel. No.

6/8/3/2-5 3210 x 162

Swivatiso/Navrae/Enquiries:

A M MATUKANE

NGONINI COOPERATIVESREASONS FOR THE NGONINI : DEBT OF OVER R200 000,00

Attached hereto is a copy of the report
farmers "and GAZDAF officials on reasons

Ngonml Le?a‘tw of + R200 000,00.

//

CarAd
‘?CRE]?ARY 6& A ngU“QE AND FORESTRY

/MKM

on the reasons furnished by
for the abovementioned
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SPECIAL GENERAL MEETING : NGONINI COOP : 13.07.1989

ale

2.
2.1

BACKGROUND

On the 11th July 1989 there was a meeting of Hoxane Irrigation
Scheme Steering Committee to discuss phase 1 of the Consultant
Report. As a result of this meeting, it was decided that I
should conduct investigation into the reasons why Ngonini Co-
operative got to the debt of +R200 000 (Two hundred thousand
rand). Hence a special general meeting was held on the 11th
July 1989, under the chairmanship of Ngomane (chairman of the

Ngonini Co-op, Officials present were Messrs.:

- Baloyi : Local Extension Officer
- Mdaka : Assistant Economist
- Slinda : Second in charge of the District

- Nxumalo : Co-op Manager

REASONS FOR THE DEBT OF +R200 000-00
Reasons furnished by Farmers

- Lack of water for irrigation.

- Pumps provided by the “STOK: (GDC) were unreliable; they
were always found to be out of operation for some weeks.

- Poor market for their produce.

- Low price for the tomatoes and maize.
Tomatoes and Maize were the main sources of income for the
farmers.
There was a poor follow up of the individual debts by the
then “STOK" officials. 1In the opinion of the farmers their
accounts were not properly controlled. Credit was given
without prior determination of credit worthlyness of the
farmer.

- In the opinion of the farmers, the addition of the interest
rates on their individual accounts were not properly ex-

plained and farmers did not understand what was going on.

They feel this was very unfair because the addition of the
interest rate was added to a farmer even if the farmer had
not yet sold his produce, and some farmers would not even
sell their produce due to lack of markets and marketing
facilities (transport).
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~ The provision of ploughing units by both GAZDAF and the then

"STOK" (GDC) was insufficient.

At one stage all farmers were approached by “STOK" and each
farmer requested to contribute two (2) ha to be used by
"STOK". The proceeds from the 2ha lands were to be used for
the settlement of the debt. "STOK" has also planted beans -
with the view of contributing towards the debt and farmers
were not told what happened to the crop (Beans) until “STOK"
officials left the project.

Reasons as furnished by the local Agricultural Officer -

Mr Masuka:

Difficulty was experienced in selecting a better crop which
could be sold at higher price.

Insufficient ploughing Units : Some tractors used by both
GAZDAF and the then "STOK" were too small for the type of
soil at Sabie Irrigation project.

Wild animals like baboons were a problem to farmers.
Irrigation system given by "STOK" was very poor. Broken en-
gines and pumps could not be repaired in time.

Some crops e.g. beans were heavily damaged by frost.

Reasons by GAZDAF : Head Office

General demotivation of farmers due to the high debts.

Lack of proper institutional framework, for example no
management committee existed on which GAZDAF, Tribal
suthority GDC, the Co-op and the farmers were represented.
The only management committee that existed was that of the
Co-op which was dominated by GDC and GAZDAF officials.
Farmers were ‘not properly consulted in the compilation of
planting programmes e.g. Fertilizer and seed were ordered on
their behalf and they were only presented with the account.
At one stage one of the farmers was told that his debt had
been fully paid, and soon afterwards he was informed that
this was a mistake and he still owed +R6 000-00. This lack
of proper financial administration caused farmers to loose
faith in the Co-operative management and it destroyed their

loyalty to their Co-op.

Cwn deel
T i,

£ P Aot em
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HOXANE IRRIGATION UPGRADING

MARKETING STUDY DATA

FEASURED FARMIMG(SA) (PTYILTD

HGXRHE TRRIGATION UPGRADING AND FARMER SUPPORT FROGRAMYE

TABLE 1:SAPLE FARMERS' LAND UTILIZATION

Farm HET YIHD TOTAL 1 USAGE
FARNM:  FAER CROP SIE Ha)  Ha M2 YIED W1 OF FARN
FARY S ELSON MASABA  GREEN IEALIES 5.00 400 BIHOINT S 1066
SUGAR BEANS 0.50 420,00 210 Kg
SHEET POTATOES 0.50 30.44 23 Kg
TOATOES 08 M T K
FARN 7 WILLIE MIIS]  TOHATOES 3.0 300 20000 600 BOKES 0.0
TORRTOES 3000 TE0.00 8 LIS
GREEN MEALIES T.00 405200 1215  CORS
HALZE (5RATH) 300 7000.00 2100 K
CABBAGE 035 120000 300 HEADS
BEETROOT 0.5 2000 %0 LGS
FARY 6 KATIER MDLILI . GREEN HEALIES .00 300 2166.67 4500 COBS 425
MATZE (6RATH) L0 B0.00 K
BRI 1.00
SUBARCNNE 1.00
FARNET  FRAK SHILUBANE BANANS 0,00 2.00 1640
TONATOES 5.50 4500.00 24750  SONES
GREEN MEALIES 500 400000 24000 COBS
MALIE (GRAIN) 6.00 700,00 4200 Ko
CABBAGE 100 10000.00 10000  HEADS
SWEET POTATEES 0.9 1050000 %N kg
SREEN BEAS 1.00 93100.00 93100 Ky
FAEYY 14 THEMBA PLANGA  GREEN PEALIES .00 £.00 7660.00 450 CORS 1542
MALZE (GRAIN) .00 56000 30 Ky
SUGR BEANS 200 210000 420 Ky
TOATOES 0.5 25000 (25 LGS
SPINCH 0.5 20000 120 LGS
INIONS 0.25 1920.00 4890 Ko
1200 42.48 WEIGHTED AVERAGE USAGE —) 10114

FROJECT NET (Ha)

USED FOR THIS STUDY (Ha)

£42.00

649.34

__—

Annexure 3.8
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TABLE 3:RARET FRICES FOR SELECTED CROPS AT JOHANMESBLRG & FRETORIA WARKETS, 1985

/15

HEASURED FARMING{SA} (PTYILTD

Annexure 3.8

YEAR: 1986 Jm FEB HaR AR By JM Ju AG SEp ocT HOV DEC
FOTATOES JHB  PRICE 33 23 161 1 208 s 2 7 462 478 31 u
T 416 1286 1399 ISIF3 (1898 (1526 (3974 11408 15001 (4482 (4145 13494
PTé  FRICE 32 233 157 IH 201 25 283 3 459 468 318 305
QUANT 6B03 6786 997 B0 IBIE M9 TEM 6512 854 BIT1 BLe? 8346
TOMATOES TR FRICE o1 00 in 341 33 4 477 LbA a4 403 39 14
QUART 29 A% S W% 687 SIZ TM2 605 RIS 7689 49 TH3
FiA  PRICE 564 390 393 3 37 438 448 il 566 411 406 363
QuAnT 03 23 N9 OII [U ;A MW [ 45X UG W 4274
FRFEIN JHB FRICE 123 126 117 108 o 129 124 153 0 23 227 120
RUANT 756 15 ATAR 1. S L1V S V¥ 1ot 1610 1778 940 632 906
PTA  FRICE 13 I3 V) 114 {13 156 133 202 9 24 27 124
Ra 472 389 395 873 707 834 f32 783 91t 629 &Y 654
(ABBAGE B PRICE &8 i 76 63 % N 42 Bt - 43 H | &0
GUANT 48t 44 519 W33 4904 SI76 6887 B2 B2 6206 6509 93
FTA  PRICE 99 B4 110 84 b1 0 3 2 o8 16 62 79
QAT mI nJh uNn 3 18 Z/bh 3B WS 3B BT 256 2
(] JHB  PRICE 183 213 21 374 563 Ji8 339 3 382 212 208 161
quant 242 1N I8 TN 83 AA ¥ IW W0 /9 Ul 2801
P14 FRICE 210 250 308 387 387 314 307 a9 348 30 X7 in
QT WY 1668 18] 1864 242 1397 8¢ A w1557 15% 1900
6REEN BEANS JHE  PRICE 485 424 537 i 412 499 620 687 LA 393 N15] 850
GUANT 356 387 3o “7 14 383 447 384 37 42 431 343
FTA  PRICE 342 37 438 b T34 4 EAN) 685 &3 bl 430 332
QUANT 276 262 2m 38 29 232 219 262 373 260 304 260
SWEET FOTATCES JHB  PRICE 249 209 194 29 187 193 210 A3 pAY) 378 300 328
QAT 3 456 B3 623 LA b4 B 781 908 466 328 418
PTA  PRICE 280 22 194 189 164 162 180 X7 262 365 314 346
QUANT 19 363 73 a7 3 599 7% b4 105 433 2 AT
BEETROOT JHB  PRICE 109 112 174 134 113 110 138 167 122 93 a2 143
QUANT 699 £83 9 803 73 69 860 60 1087 1884 08 114
FTA  FRICE 117 123 148 144 133 157 198 m 141 104 94 162
QU i3 466 o4 Y} 77 42 502 478 55 613 98 835
SFINGH JHE  PRICE 190 245 X9 164 143 164 m 8 131 13 138 139
quANT 184 162 219 28 n 241 3 280 449 336 321 215
PTA  PRICE 247 rAS) 3 200 169 i Y] 2% 200 1n 17 Aé
AT Bl ] i bk & 92 f13 102 179 129 I§5] 62
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TABLE 5:MARKET FRICES FOR SELECTED CROPS AT JOHAWNESBLRE & PRETORIA MARKETS, 1988
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YEAR: 1988 JeN FEB mAR R HAY JiH Jie Ak &P ocr v DEC
POTATES JHB  PRICE 400 370 526 &3 246 YA H¥ 943 4 181 B 45
QANT 11040 11609 IS303 10637 ISI% 12228 12482 IMT3 1D IST4T (TRB6 M

FTA  PRICE L¥AS 366 334 48 M 310 m 479 i 438 kel i

quAT W 6642 8307 596 BRK0  TI09 0% 94 9051 BS3 1ITd 1074

TOHATOES JHB  PRICE 493 5 335 743 B5S 8 31 2 5 765 837 b1
GUANT B2 B0 T3 M6 AT S S THO IR M T3S 7300

PTA  PRICE e 78 504 678 8il 799 N)| 15 5 155 763 334

QuAHT Jz2 WY MmO BT XS M 30 B/ 47 HY

FFKIN M PRICE 145 106 151 17t 152 23 38l 528 &40 a9 38 243
QUANT 431 B 1042 a4 1399 1667 1282 1084 %% 478 536 639

PTA  PRICE 108 19 134 172 152 173 349 411 323 448 m 173

GUANT 411 476 3 480 B4 £05 648 410 349 2 N 8

CABBAGE Ji PRICE 89 113 114 107 184 328 307 210 112 140 g 76
QT J8h A9 580 4543 3994 W9 M4 3MS 47 S8 3321

PTA  FRICE o 128 131 114 144 2 248 {82 9 185 80 7%

GURT 1842 2002 3041 2A93 ;0 1887 2B 06 257 2348 2674 1913

il 8 M PRICE 431 AT 3 H2 447 448 136 394 362 89 223 23
quANT 287 2467 T 197 #/N X8 2 3409 3 M 34 272

PTa  FRICE 480 415 387 a4 44 9 424 %3 %3 73 L) 293

GUANT 43 1995 132 164] A7 w8 1M AW 19 1719 1959 1672

GREEM BEANS JHg  FRICE 824 1M 961 955 1642 1210 (28 942 1091 1379 844 873
T % 304 07 o] 439 33 373 469 403 32 42 3

PTIA  FRICE 438 776 827 74 4%4 B0? 910 142 Lt B% 614 638

GUART 194 M4 b 27 326 B 2 443 318 22 35 2%

SIZET FOTATOES JHB  FRICE 341 44 245 24 1% 194 244 23 23 424 322 I8
QuaT 451 3 B2 623 1036 810 FAT N 1 L7 A DR 616 650 a7

PTA  FRICE Z 213 A7 185 167 165 195 184 214 49 I 33

QUANT L] 32 642 240 8 12 w1 744 428 442 2%

BEETREOT JHB  PRICE 365 3 383 321 278 32 43 {08 185 168 167 194
QAT 440 451 Al 499 484 oH 3 &70 923 87 B27 1051

PTA  PRIGE 2n J6h 3% 278 2 33 My AT 1865 148 139 144

QAT 307 328 52 %2 876 310 301 72 8 323 T4 mn

SPINACH Jue PRICE 344 a7 405 307 43 320 609 3 m A\ n 326
“QUANT 181 184 39 298 263 259 X9 280 381 364 330 LX)

PTA  FRICE 430 92 ot 320 343 55 4“3 182 i3 263 294 321

QUANT A 45 bb & 104 ks 92 i52 I 113 12 bb
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TABLE 7:MAXIMR TOWGE FER CROP TO BE CONSIDERED FUR WARKETS AT 10 T OF GUANTITY FOR 3 YEAR AVERAGE {1986-88)

Annexure 3.8

L] FEB R AR ray Jn J AB 3 o Hv DEC

FOTATOES Jug U903 1I93.67 1450.63 1214.40 1276.60 1263.03 1262.20 1275.40 (1S4.23 1489.37 ISSL.T3 1367.37
PTA 673 T02.81 BB 70410 53193 73660 T61.B3 TSA0 90470 B89.57 LN TE0.77

TRATEES JHB SA.57 ST 63027 073 40150 5420 43787 60.30 TALT0 TS 030 747.80
PiA H.b3 FLE TN MBLE 3550 AT W0 IS MOT 30 408,20 362,90

PUFKIN JHB 47 .77 I 86T 5.6 10497 12.80 (8.2 IN.67 I.T G447 70.37
PTA G800 W31 TLE 69T 6140 6200 7260 70T TASE  4L70 UK ST

CABBAGE JHB 6.7 418.87 310 SALI3 449.27 4T3 46480 45143 6307 F05.50 SIS.00 302.89
PTA 005 0.3 360 229 29843 260.53 28190 250.63 IO 5.3 249.70 226,20

IS JHB A0 207 5.7 1.3 22,50 25643 266,57 IB.80 3BI0 300.30  279.83 .30
PTA 148.30 172.23 20243 16787 1S8.80 168.67 19473 18513 2477 ITLE3 17407 182.93

BREEN BEANS JHB B0 I8 47 BT M43 2.5 NI 807 4.9 B9 40.87 .43
1A 0.0 AT NB AT ONTT K9 B8 NG FIT O OwAT .07 28.50

SHEET POTATOES JHB .77 3.3 6.3 5.4 8138 8327 6762 9LIB 9.9 SA.04 5620 4.76
PTA %.88 4260 5.3 8851 7203 B 802 8241 .06 478 4130 33.40

BEETROOT I %22 495 6187 60.83  66.82 8672 H0.9%¢ 6157 95.48 117,03 BLR3 99.64
FTA J.% BT ONB 0B 6B WM B2 648 B3 S0 SLI0 9.4

SPIRACH JiB 1697 1798 8.0 2,67 790 BT BB B9 2K I 85T 70
FTA 482 487 741 7.7 987 1095 10.87 125 Bl 1254 15 6.3
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HEASURED FARMING(SAY (PTYILTD

TARLE 8:POPULATION DISTRIBUTION: HOIANE AND SURRDINDHNG AREA. (10 Ka Radius)

TEROMTH 1985 1986 . 1987 1988 1989 1990
HOWWE VILLAGES 500 20775 2814 7904 M0 252 4515
BAZAULL S.00 14980 15729 16S51S 17341 18208 19119
LERGHA 500 39200 41160 432B  ASTIY 47648 50030
FANGHNE 5.0 6170 G479 802 T3 TS0 TETS
HAZYVIEW L0 50 55 510 SIS Ssw 0 5%
ToTAL BI6Z5 886 B0 9427 KIZB 104044
TABLE 9:POPULATION DISTRIEUTION: HOXANE AND SURROUNDING AREA. (50 Ke ROAD DISTANCE-ADDITIONAL)

TEROMTH 1985 1986 1987 1988 1999 1990
DHARSLOOF AREA 5.00 1301 (476 1M4BBA 16N 1M {770
RURAL ARER 5.00 40554 AW MIA M9 49305 SiTH
LEBONA ARFA 500 T4 UIH% 26163
WHITE RIVER 1,00 851 W5 893
CRAUTATORS 307 2.50 05 451 25
TOTAL S4064  STET  TI0L 97142 101428 10432

Annexure 3.8
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15-Aug-B9
MEASURED FARNING(SA) (PTYILTD

TABLE 12:MARKET POTENTIAL FOR SELECTED CROPS

TOTAL POTENTIAL AREA REQ  SURPLUS/ AREA RER SURFLUS/  QUANTITY 10X JHB PERIOD PERCEN- 102 PTA  PERIOD PERCEN-
SCHIE  PRODUCTION  10Ka DEFICET 50Ka ROAD DEFICIT MMNICIPAL WMICIPAL  TO BE TAGE OF MNICIPAL TO BE TAGE OF

CROFS AFER RADIUS fREA DISTANCE HARKETS MARKET MARKETED MARKET MARKET  MARKETED MARKET
" Ha Tons Ha Ha Ha Ha Tons Tons Month 1 Tans Month 1
POTATOES 84.58 86.73 0.00

TOHATOES 142,62 570463 3252 U010 B3 7687 307468 463240 MAY-HIV 4.

FUMPKIN 41,63 2.3 0.00

CARBAGE 19.11  477.48 8.5 414 0.00 -6414 0.00

SWEET FOTR 2140 T5.00 b.16 5.4 627 8.9 2341 157,06 OCT-DEC 1000 118.68 OCT-DEC  S.41

GREEN WEAL  336.29 21186 289,07 .22 5.7 -M8.15 0.00
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1.

1

SABIE {HOXANI) IRRIGATION UPGRADING
AND FARMER SUPPORT PROGRAMME

PREPARATORY STUDIES PHASE Il
"DEVELOPING A PROJECT CONCEPT" REVISED COST ESTIMATE

GENERAL AND SCOPE

1.1

1.2

1.3

1.4

Our report on "Preparatory Studies Phase !I" was tabled in October 1989 (our third Interim
Report on this project) and was discussed and accepted at the Steering Committee meeting
held on 89-11-15 at Mkhuhlu (copy of the minutes of this meeting is included as Annexure 4).

In this Report mention was made of further optimization options to the various water supply al-
ternatives evaluated by EVN. In par. 2.4.1 of the Report it was mentioned that "The concerned
technical officiais of DBSA have pointed out that various optimizations to the layout costs can
possibly be achieved if irrigation water is to be pumped directly into the communal water
supply system and not to a command reservoir as proposed in the previous paragraph. The
inherent benefit of ease of water control where open storage is provided would then have to be

sacrificed. The proposed alternative would comprise of the following system:

Ihdependent pump installations for:
a) Ten Farms

b) Big Bend

c) Mkhuhiu/Seholokoane

d) Upper Cork

e) Cork

i.e. a five pump system instead of a three pump system"

The project leader, mr G. Mashile has consequently instructed the review engineer,
mr W. du Plessis and mr A. Wallis, technical official of DBSA to prepare cost estimated of the
Big Bend and Cork layouts respectively in accordance with the above principle. The presenta-

ticns are included herein as Annexures 1 & 2,

Further arising out of the Steering Committee, a letter dated 89-11-21 was received from the
Director-General, Department of Agriculture and Forestry, Gazankulu that the first phase
development of the Sabie Scheme should be limited to the present developed area excluding
the 77ha extensions proposed by Eksteen, Van der Walt and Nissen in previous reports. The
latter could be added later i.e. when the Njaka Dam in the Meriti river has been completed. This
letter is appended as Annexure 3. The areal extent of the scheme therefore reduces from
642ha to 565ha.



1.5

1.6

1.7

The purpose of this report is therefore to conclude DBSA requirements for the Phase 1! study
and we therefore have decided to present it in a form of an addendum to the QOctober 1989

Report.

All of the above was discussed at a technical meeting held in Pietersburg on 90-05-30 where
messrs. Mashile, Sauermann and Wallis of DBSA, the review engineer ms W. du Plessis, GAZ-
DAF officials messrs v.d. Merwe and de Witt and our mr Eksteen were present.

The scope of this report is now
a) to evaluate the proposals of the DBSA technical team
b) to prepare a revised cost estimated of the proposed development of 565ha.

EVALUATION OF DBSA ALTERNATIVES

The following tabulation gives a comparison of the proposed Ten Farms and Cork alternatives

presented to mr Mashile by DBSA technical officials. In order to compare similar elements with each

other, it was necessary to effect minor adjustments, additions and omissions to the various cost es-

timates as described in the notes at the end of the tabulation.

The comparison was done using neft costs i.e. excluding contingencies etc. because in some of the

‘DBSA estimates for Cork nett costs were used.

From the tabulation it can be concluded that using the Ten Farms exercise as an example the unit capi-

tal development costs can be reduced by a maximum of 24% (if the unit costs of R6 467/ha is com-

pared with RS 529/ha, albeit with sacrifice of sophistication, and not including the additional cost of

electricity supply to Big Bend). In the case of Cork the cost savings are not as definite as the above.



Table 2.1

Comparison of EVN proposals (Oct. 1989) with DBSA Technical Team

proposals (May 1990)

1.2

1.3

TEN FARMS COMPLEX
System operation

Area evaluated

Costs {Nett i.e. excluding

contingencies, preliminary

and general, establishment

and engineering

a) Underground supply
mains

b)  Pump station

I} River abstracticn and
civil waorks

Il Mechanical

iy  Electrical
¥} Building

c) Above ground equipment
Total costs

CORK SCHEME
System operation

Area evaluated

EVN

DBSA

Water pumped to a holding
reservoir.

Ten Farms complex comprising;

Ten Farms : B4
Big Bend : 66
Mkhuhiu > 16
Extensions 1. 65
231ha

R 501050
: R2169/ha

R 150000""

R 260000
R 156000
R__150 000
R 716000

R 277000
: R1199/ha

R1 494 050
: R6467 /ha

a) Existing water supply
system scrapped.

b) Water pumped directly
into system.

Cork Scheme :121
Extensions ;12
133ha

{Ref. Annexure 1)
Water pumped directly into
system

Ten Farms :84ha

R145 572
:R1733/ha

Not evaluated

Pro rata say:
R 550002
R 99 000
R 15000
R 20000
R189 000

: R2250/ha

R104 664
: R1246/ha

R439 236
: R5229/ha

(Ref. Annexure 2)

a) Existing scheme retained
and upgraded.

b) Water pumped from new
sumps along existing
canals on plots 4 to 14.

c) Plots 15, 16,17 & 1810
pump directly from river.

d) No mention is made in the
screed of blocks 1,2 & 3.
{EVN assumes it was
excluded).

Cork Scheme
Blocks 4-14 : 78
15-18 :_24

102ha




EVN DBSA
3. COSTS
3.1 Main supply system
{Nett costs)
a) Underground piped
pumped supply R322 000
b) Holding dams plots 4-14 Not required R 30 000
c) Upgrading of canal Canal scrapped R 40 0002
d) Fencing of canal - R 12 000
R322 000 R 82 000
3.2 Pump station & pumping
(nett costs)
)  River abstraction R100 ogo™!? excluded
upgrading
il  Upgrading of existing
pumps R133 0002
iii) Pump station
. Mechanical R150 000 : See b(ii)
. Electrical R 90000 : Omitted
use R25 00020
. Building R100 000! : See bii)
iv) Power supply main
. Ta river pump station R 21000 R 21 000?
Electricity mains to
individual farmers Not required
Farms 4-14 : 2km R 40000
Farms 15-18  : 1km R 20 0002
. Farmer pump installations Not required R133 000'?
Power points to each farmer
Farms 4-14  :1ino R 11 000282
Farms 15-18  : 4no R 4000"2%%2
R461 000 R487 000
3.3 Other (nett costs)
a) Mainaccess road improvement | R 50 000 R 10 000"2
b} Improvement to existing
Infield layout R 68000 R 68 000°
c) Sprinkler irrigation layout R320 600 R320 600°
R438 600 R398 600
Subtotal Rt 221 600 R992 600
34 Cantingencies, Preliminary and
General and Establishment
costs (20% appr.) R 244 400 R 188 400
3.5 Engineering and supervision
including disbursements
(10% appr.) R_144 000 R_ 119000
R1 610 000 R1 285 000
Notes:
1. Provisional estimates based on judgement and not by the breaking up in elements or using
sample costs. Costs by EVN are referenced 1.1 and by DBSA referenced 1.2.
2. Omissions in DBSA calculations corrected,
3. Cost values adjusted to nett costs where lump sum amounts were used by DBSA.



TABLE 3.1

SABIE (HOXANI) IRRIGATION UPGRADING :

REVISED COST ESTIMATE

|TEN FARMS ,BIG BEND

MKHUHLU/

SEHOLOKOANE | CORK

TOTAL

FIRST PHASE DEVELOPMENT
FUTURE DEVELOPMENT

CAPITAL COST ESTIMATE

2.2
2.3

3.1
3.2
3.3

4.2
4.3

Supply and construction
Contingencies

Engineering

Pumpstation and Pumping

Supply and Construction
a} Civil works {river abstraction)

b)  Mechanical
c)

d)

Electrical
Building

e) Farmer pump installation
f) Power mains

Contingencies

Engineering

MAIN ACCESS

Supply and construction
Contingencies

Engineering

INFIELD DEVELOPMENT

Supply and Construction
a) Fencing

b) Internal roads
¢) Surface stormwater control
d) Land deforestation etc.

Electrical supply to field
edge and power points

e)

f) Sprinkler irrigation layout
Subtotal
Contingencies

Engineering

R 146 000
R 30 000
R 15 000

R 55 000
R 99 000
R 15 000
R 20 000

R 17 000
R 22 000
R 18 00O
R 15 000

R 105 000
R 177 000
R 36 000

R 18 000

R 142 000
R 28 000
R 14 000

R 55 000
R 97 000
R 15 00O
R 20 000

R 90 000
R 277 000
R 56 000

R 28 000

R 40 000
R & 000

R 17 000
R 2% 000
R 18 000
R 15 000

R 102 000
R 173 000
R 34 000

R 17 000

R 85
R 240
R 40
R 50

ooo
Q00
000
000

TOTAL MAIN

R 41 000
R 51 000
R 43 000
R 30 000

R 247 Q00
R 412 000
R 82 000

R 41 D00

UPPER CORK
80 121
- 12
" aoha | 13
R 139 000 R 82 000
R 28 000 R 16 000
R 14 000 R & 000
R 181 000 | R 106 000
R 55 00O R 10 000
R 95 Q00 | R 133 00O
R 15 000 | B35 008
R 20 000 -
- R 133 000
R &0 000 R 21 000
R 245 000 | R 322 000
R 50 000 R 64 000
kR 25 000 R 32 000
R 320 000 | R 418 000
R 40 000 R 10 000
R 8 000 R 2 000
R 4 000 R 1 000
52000 | R 13000
NFRASTRUCTLRE
R 17 000 R 24 000
R 21 000 R 24 000
R 17 000 R 10 000
R 15 000 R 10 000
- R 208 000
R 100 000 | R 321 0OQ
R 170 000 | R 597 000
R 34 000 | R 120 00O
R 17 000 R 60 000
R 221 000 | R 777 000

R 852 000
R 170 000
R 85 000




3.

REVISED COSTS

3.1

3.2,

General

A new cost estimate has been made for the proposed farmer support development on a nett

area

a)

b)

of 565ha. The following assumptions and parameters apply:

Proposals by the DBSA technical officials (described in the preceeding paragraphs) and
their cost estimates were used directly or by exterpolation from the Ten Farms sample to
Big Bend, Mkhuhlu/Seholokoane and Upper Cork. The Cork data where used directly.

Where the above information was inadequate, EVN's previous cost estimate (Annexure 2.2
of October 1989 Report) was used; judiciously adjusted where deemed necessary. Such
inclusions of EVN’s previous estimates, or adjustments thereto, are indicated by an asterix
in the tabulation.

Contingency costs include general contingencies, preliminary and general costs as well as
the establishment of contractors on site. A general markup of approximately 20% is used
throughout. Engineering costs include engineering design, engineering supervision and

disbursements. A general markup of approximately 10% was used throughout.

Annual Irrigation costs

3.2.1

Cost Evaluation
During a policy meeting (89-03-08) at Giyani between GAZDAF and DBSA at which
EVN was present, the following guidelines were determined in respect of Irrigation

costs to farmers; if applied to the study area giving the following:

a) Annual irrigation cost recovery from farmers (rounded off to the nearest R100)

i) Operating staff of pump houses and overall water bailiff
function @ R8000/locality x 5 : R40 000
(R71/ha)
i) Maintenance cost on main infrastructure, weighted

between the following rates

: Underground pipelinas 10,75% p.a. (36%)
: Civit and electrical works :0,50% p.a. (48%)
: Pumping equipment 14,0% p.a. (16%)

:1,15% x R3 489 000 : R40 100
(R71/ha)



b)

i) Maintenance costs on infield development.
: General improvement : Nil
(The farmer shall regularly maintain such improvements

using farm labour)

: Subsurface piping 1,00% x R187000 R 1900
. (R3/ha)
iv) Electricity
. Unit cost (@2400h/a and 3,2 ¢c/kWh) for 650 kW :R 49900
. Demand @ 70% x R17/kVA/maonth @ 90% P.F. : R103 100
R153 000
(R271/ha)
v) Land rental costs {to the Government in order to cover
part of the infrastructural costs) were fixed at :R100/ha/a
TOTAL R516/ha/a

At a meeting with the farmers on 89-08-10 the Department of Agriculture and Forestry
intimated that the following annual charges (i.e. annual payments by farmer to the
authorities} would be applicable to this project (refer item 3 of the Minutes included as
Annexure 2.7 in the October 1989 Report).

. Land Rental
To GAZDAF :Re0
To tribal authority :R40 R100
. Irrigation costs R100
Subtotal R200/ha/a
The above implies a subsidy of R516 - R200 R316/ha/a

Annual irrigation farming expenses borne directly by the farmer: estimated as follows:

i) Redemption on nett costs of surface irrigation equipment
(10%; 10 years; refer Mr N.J. Jooste 89-09-27)
: 16,27% x R950 000 R154 600
(R274 /ha)
i) Maintenance on above
1 4% x R950 000 :R 38000
(R67 /ha)

R341/ha/a



3.3

c} Affordabilit

The annual pumping expenses by the farmers in the sample taken during May 1989
(refer to Annexure 10 of the July 1989 Report) ranged between R114/ha to R425/ha
where the higher costs were incurred by the more successful farmers. If maintenance
and repayment of surface irrigation equipment is to be included (@ R341/ha), the
above determined all inclusive annual cost of R857/ha/a could well prove to be affor-

dable without subsidization; a matter which will be addressed in the farming cost

benefit study.

Development programme and cashflow requirements in respect of irrigation layout

The following programme covers basically the construction costs to establish the primary in-
frastructural and infield irrigation layout as described in the preceding paragraphs.
tenance and running costs as well as redemption costs are not included due to the recovery
thereof from the farmer as irrigation payments (as described in par. 3.2). Construction is most

likely not to commence before the second half of 1991 and as such forms the datum of the fol-

lowing 18 manths construction programme.

Period Year 1991 1992 1993
Half year J-J J-D Jd~J J-D oJ-J J-D
Actions
a) Preparatory work and
engineering design 0,10
b) Construction including
engineering and super-
vision 1,00 2,00 2,00 0,10 0,01
c) Retentions 020 | 007
SUBTOTALS 0,10| 1,00 | 2,00 | 2,00 | 0,30 | 0,08
TOTAL R5,48M
d) Escalation on
expended sums 001 016 | 046 | 059 | 011 | 0.03
|
TOTALS 011| 1,16 | 2,46 { 2,59 | 0,41 | 0,11
|
TOTAL Ré6,84M




ANNEXURE 1

MHT 14 'S@ @9:8Z DU FLESSIS & BURCER B1511 SI55@ .1

DU PLESSIS EN BURGER

Raadgewende Siviele, Strukiurele en Landbou Ingenieurs

e, e s Consulting Civit, Struciural and Agricultural Enginsers
Ferreirastraat 18 Ferreira Street Posbus/R.Q. Box 1301 l
NELSPRUIT 1200 'NELSPRUIT
: 1200 1
. Uverw.: Tel: (01311) 28248 4
1 Your Ret.: Fax; (D1311) 53550

i Ons Vorw,: i
:- Our Rat.: i i
FACSIMITE TRANSACTTON ; i
i ? . i
¢ DNTE + 15990-05-10 REF. NO. 563 , :
: 1 3
10 : DEVELOPMENT BANK OF S A TOTAL PAGES 7 |

{Incloding fax

| form) ‘l
—_

!
AT TENTTON : MR GIDECN MASHILE I :
] Office No, 2181 i 3
i Tel Ext No. 3150 ] i
! 1 ;
FROM : MR WILLIE DU PLESSTS i :
h w H Fll . . i
HOXANE TRRIGATTON UPGREDING AKD ¥ § P |

{
li
Your instructions to investigate an alternstive ixrigation system!
. for the 84 ha at Ten Famm refers. )
; |
- Kindly find attached our proposal’ for two alternative systems, !
i !
&) One pumpstation at a total cost of R510 000-00:- R6 072/ha

b} Two pumpstations serving the total area of 84 ha at a total
cost of R525 000-00:- R6 250/ha. '

- @s set ocut in the attached report,

| Yours faithfully
DU PLESSIS and BURGER
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HIXANE TRRIGATION UPGRADING AND F S P
REPORT Ot TEN FARM COMPLEX — 84 ha

T¥N FARM COMPLEX

lINI'RDIXJC'I'ICN

1} The system exists of a underground mainline, with
nmovable draghose and Q ¢ piping.

2) The total irrigatable land is 84 ha,

3) The system is based on 18 x 18 m layeut, with a application rate
of 1,2 litre/sec/ha.

4) Two altermatives were considered, one with one pumpstation and
one with WO pmpstations, each farm has his on outlets and
above ground equipment.

5) Pressure Protection of the mainline is necessary and is including
in the system.

6) Pumpstation exists of :

Water will be pumped direct frcmthe::rivermtothesystan. The
panpstation building exists of 6 x 6 m brick wall with corzigated
iron roof.

1)

UNDERGROUND PIPING — DESCRIPTION

a) The system exists of one mainline with hydrant cutlets {20
x 3) on each plot,

b} AValveopexﬁngelbwisusedtoopenthehydrantoutlets.

€) The mainline is protected with: a Hydraulic Valve at the




| B

ABOVE GROUND EQUIPMENT - DESCRIPI'I@\II 33

a) The system exists of rermableQ C piping and draghose -on
each plot. |

b) 2or3 Hydrant Valves are fitted! fon each plot. ]

: |
€) Each farmer has 2 or 3 Valveopening elbows to open the |
Hydrant Valves leadj.ngtotheQ@pipes.

|
|
1

ONE PUMPSTATION
a) 6 x 6 m-Brick with corrugated J_rcim roof - R20 000
b) 3 Pumps plus motors @ R23 000 eac%h - R69 000
c) Switchgears @ R 5 000 ’ - R15 000
d) External electrical supply has I:een

admitted fram this estimate - - R 0
e) Suction and delivery pipe R7 500 _f* 3 - R22 500
f) Pressure Sustaining Valve - R 7 500

TOTAL R134 000




2)

3)

system - Plots 1 to' 6§ = R39 156

- Plots 7 to 10 = R79 368
TOTAL R118 524
Above ground equipment 5 R104 701

2 PUMPSTATICNS FOR PIOTS 1 TO 6 AND 7 TO 10

a)

b)
c)
d)

)

2X€6mz=x5mbrick with

corrugated iron roof - R17 500 = R35 000
4 Purps and motors € R17 500 each = R70 000
Switch gear € RS 000 each = R20 000
Suction & delivery pipes R7i500 x 4 = R30 000

Pressure sustaining valve RGé 000 x 2 = R12 000

TOTAL =R167 000

T I I S



HOXANE IRRIGATION UPGRADING

SUMMARY ‘ '
(A} QME PUMPSTATION {B) T P'J;tPSTATIONS |

REFERENCE {ha AREA|UNDERGROUND{ABOVE GROUND| TOTAL UNDERGROUND] ABOVE GROUND| TOTAL ’

POINTS SERVED |PIPING R/c |PIPING Rfc R/c PIPING Rfc |PIPING R/c Rf¢ !
PLOT 1 8 | 13,864.00 | 9,968.00 { 23,832.00 | 11,288.00 { 9,968.C0 | 21,256.00 '

PLOT 2 5| 8,665.00 | 6,230.00 | 14,805.00 | 7,085.00 | 6,230.00 | 13,285.00 {
PLOT 3 5| 8,665.00 | 6,230.00 | 14,805.00 | 7,055.00 | 6,230.00 | 13,285.00 | '~'
PLOT 4 8 ) 13,864.00 | 9,068.00 | 23,832.00 | 11,288.00 | 9,968.C0 | 21,256.00 k
PLOT & 8 | 13.864.00 9,968.00 | 23,832.00 11,288.00 9.968.00 | 21,256.00 i
PLOT 6 6} 10,398.00 | 7,476.00 | 17.874.00 | B8.466.00 | 7.476.C0 | 15,942.00 j
PLOT 7 13 | 22,529.00 | 16,198.00 | 38,727.00 | 18.343.00 | 16,198.C0 | 34,541.00 i
PLOT 8 6 {10.398.00 | 7,476.00 | 17.874.00 | 8,466.00 | 7.476.00 | 15,942.00 {
PLOT ¢ 9 | 15,597.00 | 11,214.00 | 26,811.00 | 12,609.00 | 11,214.00 | 23,913.00 |
PLOT 10 - 16 [ 27.728.00 | 10,935.00 | 47,664.00 | 22,576.00 { 19,936.00 | 42,512.00 !
PUMPSTATION 134,000.00 167,000.00 : :
SUB TOTAL B4 ]145,572.00 | 104,664.00 |384,235.00 {118,524.00 | 104,664.00 |390,188.00 | i
CONTINGENCIES 65,764.00 | 69,812.00 | T
PROFESSIONAL MONEYS £0.000.,50 65,000.00 ! *

TOTAL 510,000.00 1 525,000.00 ]

LIRS Bttt VY LA, paiakis .

g
|
|
%
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ANNEXURE 2

-DEVELOPMENT BANK OF SOUTHERN AFRICA

CENTRE FOR ENVIRONMENTAL AND TECHNICAL SPECIALISTS

MEMORANDUM

TO: G MASHILE R2181 FROM: A WALLACE
CC: A STEYN
H SAUERMANN R2177
REF: NA900323/7 DATE: 23 MARCH 19990
RE: HOXANE IRRIGATION PROJECT
Lo PURPGCSE
To inform you of the cost implications by using the
existing infrastructure on the cork complex as an
alternative to the proposals as presented to us by EVN.
25 CONTERT
2ol ASSUMPTIONS

I have used the following assumption for the
calculations and design of the alternative:

= Design flow 1 lfs/hg for sprinkler
lrrigation

- Irrigation pump : 1lkW/ha @ Rl 000/ha

- Underground piping : Rl 500/ha

= Above ground piping : R2 000/ha

= Electricity : Main lines € R20 000/km

= Canal upgrading : R20 / m

= Existing irrigation dams

- Main dam S50 x 50 x 1,8 (4,5 mil litres)
- Balancing dam 20 x 20 x 1,8 (720 000 litres)



2.35k

= Storage dams/Farmer

- Holding capacity - irrigation water for 1 hour
- Construction - R 50 / m

- Lining - R 15 / m?

- Cost/ha - R300 / ha
- Fencing of canal : R3 000/km
= Power points for farmers : R1 000/unit
= Existing pump station : Upgrading

SYSTEM OPERATION

The water will be pumped from the river into the
existing irrigation dam at farm No. 3 and the existing
canal will be used as the main distribution line to the
farms. Holding dams to store sufficient water for 1
hours irrigation requirement will be constructed at each
farm next to the canal. Power points will be installed
at these positions and could be shared by two farmers.
The farmers on farms No.'s 15, 16, 17 and 18 will have
to pump directly from the river and only needs to be
supplied with power points. (They are presently pumping
from the river with diesel pumps). The existing canal
will have to be upgraded and fenced. As it 1is
GaZankulu's policy to supply irrigation water to farm
edge, the abovementioned infrastructure will be their
contribution. The farmers will have to pay for their
own pumps, above ground and underground piping.

CAPITAL COSTS
Farmers
Pumps @ Rl 000/ha

Above ground piping @ R2 000/ha
Underground piping € Rl 500/ha

TOTAL R4_500/ha

GaZankulu Government

Holding dams (farmers) 4 R 300/ha R 30 000
Upgrading of canal € R 20/m R 40 000
Fencing of canal @ R 3 000/km R 12 000
Electricity Main lines @ R20 000/line R 40 000
Power points (farmers) @ R 1 000/point R 12 000
Upgrading of river pump stn. @ R 1 000/ha R133 000

TOTAL R267 000



These costs are preliminary, the detail design will have
to be done by the borrowers consultant, but could “be
used to point out the savings which is possible should
the existing infrastructure be utilised.

354 CONCLUSIONS
I am convinced that the existing dams and canal could be
utilised for the main distribution network and that it
has sufficient capacity for sprinkler irrigation
development.
I am sure that the capital cost of Rl 092 000 as
proposed by EVN could be cut to +R300 000 or even less
if the existing pumpstation is used as it is.

4. RECOMMENDATYONS
That we discuss this issue with the borrower and try and

convince them that there are cheaper alternatives than
those which have been proposed by EVN.

A WALLACE

NA900323/7



DEVELOPMENT BANK OF SOUTHERN AFRICA
CENTRE FOR ENVIRONMENTAL AND TECHNICAL SPECIALISTS

MEMORANDUM

TO: G MASHILE FROM: A WALLACE

B SAUERMANN
& STEYN
REF: DATE: 23 APRIL 1990

RE: HOXANE IRRIGATION PRQOJECT
Further information to my memo dated 23 March 1990.
I Canal must supply water for farms 4 to farm 14 = //?kbm@\j

Canal section AB must supply water for 78ha v’

length 1050m for Sprinkler 1.51/s/ha = 1171/s

slope 2% Flood 3.01/s/ha = 2341/s
Canal section BC must supply water for 22 + 2lha = 43ha

length 450m for Sprinkler 1.51/s/ha = 641 /5

slope 1,5% Flood 3.01/s/ha = 1291/s
Canal section CD must supply water for 21ha

length 350m for Sprinkler 1.51/s/ha = 321/s

slope 2,8% Floor 3.01/s/ha = 631/s

Holding dam A 50m x 50m x 1,8m
Holding dam B 25 x 25 x 1,8m

4 500 000 litres
1 125 000 litres

TRAPEZIUM CANAL

Section AB Depth 300mm
Width Top 850m delivery 3321/s
bottom 250m

Section BC Depth 250mm
Width Top 707mm delivery 2041/s
bottom 207mm

Section CD Depth 150mm
Width Top 425mm delivery >651/s
bottom 12S5mm



Section AB

Section BC

Section CD

SEMI CIRCLE CANAL

Depth 300m
Width 600m

Depth 250mm
Width 500m

Depth 150mm
Width 300m

COST COMPARISON:

delivery 2851/s

delivery 1521/s

delivery >501/s

MATN INFRASTRUCTURE: | NOW : £VN | UPGRADING _
i |
a) Main supply | R 430 Guu| a) Bolding dams (farmers) R 3¢ 000
b) Pumpstation | R 636 60| b) Upgrading ot ecanal R 40 00O
| | ¢) Fencing of canal R 12 Qao
] | d) Pumps (farmers) R 133 000
| | e) Electricity R 10 006G
| | £) Power points (farmers) R 12 GGO
| | g) Upgrading ! River
{ | pump R 133 0uo
| [
! !
Sub Total | Rl 060 GO B 400 GGOOQ
[ bl
c) Access rcads | R 50 000| h) Access roads R 10 uug
I ! —
I |
Sub Total [ R 50 900] R 10 aug
| I
INFIELD DEVELOPMENT | |
COSTS: | y
! !
d4) Land a2nd general i R 90 04U| i) Land and general R 90 iy
improvements : i improvemants
i :
€) Sprinkler Irrai.;. I # w06 il j) Sprinkler irvigatinm R 500 unn
layout i i layaut
N ; )
! H
Sub To.tal f R_5390 Quu| Ly R__5%0 uuy
I !
TOTAL | RI 700 000! R1_000 000

ALEX WALLACE

naf00423,/6



ANNEXURE 3
G.R. 88 (A)

NDZAWULO YA VURIMI NI MIRHI
DEPARTEMENT YAN LANDBOU EN BOSBOU

GAZANKULU DEPARTMENT OF AGRICULTURE AND FORESTRY
REGERING
e ————— Xisakana xa Poso
Private Bag X577
- Privaatsak
. GIYANI 21 N
MFUMO WA GAZANKULU 0826 1 Nov 1989
_-l Taalwa/Verw./Ref./ Riqingho/Tel. No.
8/7/2/11/2 3210 x 199
Mnre. Eksteen,Van der Walt SwivatisofNavrae/Encquirice:
en Nissen =
Posbus 236 P.T. de Witt
Pietersburg
0700

L _

Aandag: Mnr A 0 Eksteen

i.s. Sabierivier Besproeiingskema

Hiermee bevestig ons dat die beplanning van die bestaande skema

plus die wuitbreidings mag voortgaan. Implementering wvan die
uitbreidings sal egter eers voortgaan nadat die Njaka dam gebou
is.

U samewerking word waardeer.

bR

Direkteur—Generaal: Landbou en Bosbou



ANNEXURE 4

8723
SABIE (HOXANE) IRRIGATION : MINUTES OF STEERING COMMITTEE MEETING AT
MEHUHLU ON 89-11-15 AT 10:00

1. The chairman welcomes all present.

1.1 The minutes of the previous meetings, all as contained in
the Phase II Report, are accepted by the meeting.

1.2 The name Hoxani has problems; use the term "Sabie Irriga-
tion Scheme" in future.

1.3 Future agenda to be prepared by the GAZDAF for next meet-

ing. Consultants and others are to provide inputs.

1.4 Attendance

A.0. Eksteen EVN

P.T. de Witt GAZDAF

P. Terwin GAZDAF (Mhala)

P.W.A. v.d. Merwe GAZDAF

I.N. Mdaka CAZDAF

E.M. Zwane GAZDAF

A. Wallace DBSA

J. Swart DBSA

M.S. Mosehana DBSA

J. Meyer DBSA (Training)

J.C. Oosthuizen DBSA

G. Mashile DBSA

5.J. de Swardt Measured Farming

W. du Plessis Du Plessis & Burger (Technical)
P.M. Mabuza Hoxane Tribal Authority
S.A. Manzini Hoxane Tribal Authority
M.S. Baloyi Ngonini Coop.

M.B. Ngomane Ngonini Coop. (chairman)
D.E. Shabangu Sabie Scheme

1.5 The Chairman then thanked the Bank for
a) Arrangements for the comfortable venue
b) Duplication of reports so that each farmer has one

now available.



REPORT ON PHASE IX

2.1
2.2

Mr Eksteen presents and explains the Phase IT Report.

Mr Mashile comments:

a)
b)

c)

d)

DBSA fully accepts the report.

Stresses the risks of availability of water.
Proposes phasing of development.

Institutional arrangements should be made for farmers
to cope with restrictions.

A regional water management authority should be en-

couraged.

Mr v.d. Merwe comments:

a)

b)

c)

Training proposals will receive attention at a later
stage.

GAZDAF has determined that the Ngonini Coop. will
remain at Mkhuhlu.

The final limits of the Mkhuhlu industrial area have
not been finalised pending studies for a structural
plan for the area which has not yet started.

The Steering Committee accepts the Report.

REQUIREMENTS FOR PHASE III

Farmer sample models contained in Phase I. Report is ac-

3.1

3.2

cepted by Steering Committee for further studies.

Mr Mashile requests as follows:

a)

b)

c)

d)

The Report must comprise of two steps (sub-phases) as

defined in the Terms of Reference.

Step 1 ¢ Institutional and technical matters
Step 2 : Viability

Specialist matters should be discussed directly with
the various particular team members.

Marketing studies already presented by S.J. de Swardt
must be reconciled.

Clarification needed on

i) Subsidy issues

ii) Marketing linkages

iii) Risk of average high age of farmers



3.3 Mr J. Meyer will liaise with Mr Matukane during November
1989 and the farmers early Jan. 1990 to work out the
training needs prior to discussions and finalisation with
Mr de Swardt early February 1990.

3.4 Mr S.J. de Swardt will visit and discuss matters with DBSA
members by the end of January, beginning February 1990.

4. GENERAL
4.1 A meeting of GAZDAF with the Tribal Authority will be ar-
ranged in November 1989 to discuss the possible involve-
ment of GDC and Lisbon in the Sabie Irrigation Scheme.
4.2 The next Steering Committee meeting will be held on
89-02-28 at 10:00 at Mkhuhlu Training Centre.

--------------------

MINUTED BY A.O0. EKSTEEN
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1.1

1.2

1.3

1.4

SABIE (HOXANI) IRRIGATION UPGRADING
AND FARMER SUPPORT PROGRAMME

PREPARATORY STUDIES PHASE Il : "DEVELOPING A PROJECT CONCEPT"

REVISED COST ESTIMATE OF A MULTIPLE PUMP RIVER ABSTRACTION SYSTEM

GENERAL AND SCOPE

A revised cost estimate of the irrigation layout was presented in an addendum to the Third Report of Oc-
tober 1989, in June 1990. The proposals and costs were discussed between DBSA and GAZDAF offi-
cials in Johannesburg on 90-07-13 at which meeting it was decided that

a) EVN must "reconsider proposed models (costing and outlay) ...."

b) *Various optimal models must be outlined, compared and mativation given for the most affor-

dable and cost effective in each of the six areas identified."

The decisions of the above meeting were explained to mr A.Q. Eksteen of EVN by
Messrs. P. v.d. Merwe and T. de Witt on 90-07-31 in Pietersburg.

We have accordingly undertaken the following work:
a) Identified the maximum number of suitable (practical) abstraction points on the Sabie river.

b) Evaluated the cost of various combinations of abstraction points to each irrigation block.

The following parameters are important in respect of the new evaluations:

a) Parameters as described in paragraphs 2.1.1 and 2.1.2 in respect of the irrigation layout. These
parameters represent a general reduction in standards compared to the pravious proposals in
sofar that not only have the layout and hydraulic standards being lowered but lower cost al-
lowances (e.g. Preliminary and General and Contingency costs) accepted.

b) The original layout proposals where the minimum number of river abstraction points form the
basis resulted in major pump installations in which other criteria in respect of the civil and
mechanical engineering layout are required to conform with general safety legislature. In a mui-

tiple abstraction system lower standards can be tolerated.

This study comprises now of:

a) The cost comparison of various abstraction alternatives and the recommendation based on the
lowest layout costs; ali as described in Section 2.

b) A revised layout cost in which other layout elements are included to form an overall cost es-

timate.

This study does not go into other advantages and disadvantages of multiple river abstraction systems.



2.

2.1

2.2

RIVER PUMP SYSTEM ALTERNATIVES

General

2.1.1  System comprise of the following:

a} River abstraction. Refer to attached schedule (par. 2.2.2), for typical 50 I/s; 60m
manometric pump head sysiem. inclusive cost R101 400. This layout will form the basis
for cost evaluation of pump stations along the river by interpolation or extending the cost
logarithmically to the required size.

b}  Pressure supply main to each land from which infield distribution (surface or subsuriace)
would be undertaken by the farmer.

c) Power supply main to be installed to each abstraction paint.

2.1.2  The following layout parameters were adopted:
i} Unitflow : 1,11/s.

i)  Field edge residual pressure head (averaged to exclude local discrepancies) : 30m

2.1.3  Only elements required for comparative purposes are included In the following evaluations to

determine the optimum system for each irrigation block.

Sabie River abstraction : Diaqrammatic layout details and costs for nominal 50 [/s ahstraction
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222 Descriptionand costs Q = 501/s

H = 60m
ITEH ) DESCRIFTION UNIT QUANT . RATE AHOUNT

N SRR BESKRYHING EENHEID ROEV. | TARIEF BEDRAG

2.2.21 Clearing of

a) Riverine bush strip m? 550 R2 1100

b)  Weir site in river m? 50 R10 500

c)  Suction line m 20 R2-50 50

f d]  Pump house site m? 20 RS 100

2222 | Abstraction Weir

{0,5m nominal height placed on visible rock outcrop)

a) Concrete m° 5 R300 1500

bl Formwork m? 18 R30 480
2.2.23 | Suctionlineg

a) Footvalve and strainer 250 dia ne 1 R1260 1260

&) Suction pipe 250 steel m 20 R221 4420
2.2.24 Pump house

Cladded steel frame building 4rm x 4m (without crawl beam);

one NC8 window fitted with expanded metal; one double

leaf 1524 x 2032mm pressed steel chaw! door and frame.

Complete instaflation based on cost of recent (6/90) contract sum 8000
22.25| Game prooffencing

a}  Fencing with standards and posts complete m 100 R2s 2500

b} Gates sum 250




ITEH‘ DESCRIPTION UKIT QUART. RATE AHOUNT
NO/HR HESKRYWIKG EENHEID HOEY. TARIEF BEDRAG
2.2.28 Pump sets
a)  Centrifugal pump, coupling and baseplate
{50 I/s @ 60m manometric pumping head) unit 1 14796 | 14796
b}  Electric motor 45 k'W/ unit 1 12947 12 947
<}  Switchgear including transformer
i) Conventional in accordance with Factories and
Machineries Act sum - & {44 000)
fiy  Rudimentary sum - 24 000
d)  Pipework and specials comprising:
i} 250ND Flanged 45 degree segmental band no 1 R3320 390
ii)  250x150ND flanged steel level overt reducer with
suction gauge set 1 R405 405
i)  125ND Flexible rubber coupling no 1 R390 390
vy 150x125ND flanged steel concentric reducer ne 1 R175 175
v} 150ND Pressure sustaining, nen-return, hydraulic
control valve no 1 R4300 4 300
vi)  150NDx500 long flanged steel pipe with pressure
gauge set 1 R200 200
viiy  150ND Wafer butterfly valve no 1 R550 550
viii) 150NDx900 long flanged steel pipe no 1 R237 237
ix) 2§ND by-pass priming pipework set 1 R200 200
Subtotal R78 750
2227 | Preliminary and general costs (4%); estshlishment (4%) and
contingencies (7%) 15% 11 800
2.2.28 Engineering and disbursements 12% 10 850
R101 400




2.3 Summary of Costs
Block System Plots | Area Development Cost
served| served Abstraction | Supply Electric Total
(ha) works mains supply
Ten Farms One pump 1-10 84 138 000 219 000 15 000 372 000
Two pumps
. Upper 1-6 40 88 000 74 000 9000
. Lower 7-10 44 103 500 88 500 15 000
84 191500 | 1625000 24 000 378 000
Big Bend Cne pump 1-12 66 120 000 168 000 45 000 333 000
Two pumps
Upper 1-6 28 80 000 41 000 30 000
Lower 7-12 38 92 000 101 000 33 000
66 172 000 142 000 63 000 377 000
Three pumps
. Upper 1-6 28 80 000 41000 30 000
. Middle 7-9 21 69 000 35 000 33 000
, Lower 10-12 | 17 62 000 20 000 15 000
66 211 000 96 000 78 000 385 000
Mkhuhlu West | One pump 1-4 16 62 000 25000 58 000 145 000
Mkhuhlu East | One pump 5-10 81 150 000 200 000 25000 375 000
Two pumps
. West 5-7 24 65 000 50 000 20 000
. East 8-10 57 125 000 115 000 10 000
B1 190 000 165 000 30000 385 000
Three pumps
. West 5:7 24 65 000 50 000 20 000
. East a) 89 17 60 000 40 000 10 000
b)TA | 10 40 100 000 90 000 -
81 225000 180 000 30 0C0 435 000




Block System Plots | Area Development Cost
served| served Abstraction | Supply Electric Total
{ha) works maings Supply
Seholokoane | One pump 1-5 85 165 000 200 000 35000 400 Q00
West
Two pumps
Upper West{ 1-2 33 87 000 43 000 18 000
Lower West | 3-5 &2 135 000 96 000 12 000
95 222 000 139 000 30 000 391 000
Four pumps
Upper West | 1 & 1A[ 23 73 000 34 000 18 000
Lower West | 2 10 48 000 13 000 8 000
UpperEast | 3&4 42 108 000 65 000 9000
. Lower East 5 20 70000 28 000 13000
95 299 000 140 000 48 000 487 000
Seholokcane | One pump 6 22 65 000 50 000 25000 140 000
East
Upper Cork One pump 1-6 80 130 000 208 000 26 000 364 000
Two pump
. Western 1-4 45,5 97 000 122 000 26000
. Eastern 5&6 345 84 000 56 000 23 000
80 181 000 178 000 49 000 408 000
Cork Scheme | Two pumps
Western
existing 1-14 | o7 140000" | 260000 | 85000°
. Easternnew| 15-18 | 24 80 000 60 000 20 000
121 220 000 320000 | 105000 645 000
Notes on the upgrading of Cork Scheme
1. Abstraction works : Existing installation upgraded, also to include plots 1 to 3.
2. Supply mains  : Pump main nominally upgraded :R 10000
© Supply canal repaired and fenced in :R 60000
Holding sumps provided at plots 4 - 14 : R 30000
. Farmer pump installations : R133 000
: Supply pipeline to plots 1, 2 & 3 :R 27000
: R260 000

3. Power supply

: Includes electricity main to each plot (1-14) and to existing pump station.




2.4

Conclusion
Block Comments Recommended no.|Cost of abstrac-
of abstraction tion, bulk water
sites with object  [supply and elec-
of maximum no.  |tricity supply
of sitesg main
Ten Farms  [The costs of a one or two pump system are similar. 2 R 378000
Big Bend One pump system is the cheapest (88%). Two- or
three pump systems are of the same order. The
latter costs more due to special electricity supply. 1 R 333000
Mkhuhlu West| Only one abstraction site 1 R 145000
Mkhuhiu East | One or two pump systems are similar in cost. Three
pump systems due to parallel pump main to plot 10,
is more expensive {116%). 2 R 385000
Seholokoane | The costs of a one or two pump system are similar
West and much lower than a four pump system. A three
pump system has no geometric advantages and will
be similar to a four pump system. 2 R 391000
Seholokoane | Only one abstraction site i R 140 000
East
Upper Cork [ This block is of a rectangular shape in a river bend
L.e. where the river fronts two sides. A one pump
system is less costly because of electricity supply
to one point only. Three or four abstraction sites are
possible. Due, however, to high cost of electricity
supply to a second or further pumpstations the one
pump installation is recommended. 1 R 364000
Cork Only a two pump system has been evaluated
because the existing fload irrigation layout (plots
1 - 14) form a unit and it has already been accepted
by GAZDAF that it will be upgraded as such. The
remaining Cork area lies to the east (plots 15 - 18)
and would require a pump station on its own. 2 R 645000
12 R2 781 000

Total area served 565 ha




3.

3.1

3.2

CAPITAL COSTS

Capital Cost Estimate for proposed 565ha upgrading

3.1.1 Infrastructure

a) River abstraction works (12 no)

Civil & Building :R220 500
Mechanical/Electrical : R980 000 R1 200500
b) Electricity supply mains R 343000
c) Bulk water supply conveyors R1 237 500
d) Main access (As per June 1990 addendum) R_ 2399000
R3 080 000

3.1.2  [nfield development

As per June 1990 Addendum Table 3.1 item 4 R1988 000

Annual irrigation costs

The pro forma included in the June 1990 Addendum (par. 3.2) applies):

3.2.1  Cost Evaluation
During a policy meeting (89-03-08) at Giyani between GAZDAF and DBSA at which EVN was
present, the following guidelines were determined in respect of irrigation costs to farmers; if

applied to the study area giving the following:

a) Annual irrigation cost recovery from farmers (rounded off to the nearest R100)
i} Operating staff of pump houses and overall water
bailiff function @ R10 000 x 6 (i.e. two pump
stations per bailiff) :R 60 000
(R106/ha)

i) Maintenance cost on main infrastructure,
weighted between the following rates
: Underground pipelines  : 0,75% p.a. (36%)
: Civil and electrical works : 0,50% p.a. (36%)
: Pumping equipment 1 4,0% p.a. (28%)
11,57 x R3 080 000 :R 48400
(R86,/ha)



ifi) Maintenance costs on infield development
: General improvements
(The farmer shall regularly maintain such

improvements using farm labour)
iv) Electricity

Unit cost (@ 2400h/a and 3,2 c/kWh) for 650 kW
. Demand @ 70% x R17/kVA/month @ 90% P.F.

v) Land rental costs (to the Government in order to

cover part of the infrastructural costs) were fixed at

TOTAL

: Nil

. R 49900
+R103 100
:R153 000

{R271/ha)

:R100/ha/a

R563/ha/a

b) Annual irrigation farming expenses borne directly by the farmer;

estimated as follows:

i) Redemption on nett costs of surface irrigation equipment
{(10%; 10 years; refer Mr N.J. Jooste 89-09-27)
1 16,27% x RG50 000

i} Maintenance on above
1 4% x R950 000

1 R154 600

(R274/ha)

1R 38000

(R67 /ha)

R341/ha/a
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CONSULTING CIVIi. STRUCTURAL & AGRICULTURAL ENGINEERS AND PROJECT h":.-'\.!‘-.'!’u(’iEs".g
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8723/10/1

The Director-General

Gazankulu Department of Agriculture
and Forestry

Private Bag X577

GIYAN! 0826

Sir,

IOYANDOU & PIETERMARITZBURG

£.0. BOX 236

30 SCHOEMAN STREET
TEL: (M521) 91-2020
FAX: (0152)) 74113
TELEN: 3-31158
PIETERSBURG 0700

1990-11-13

SABIE (HOXANI) IRRIGATION UPGRADING AND FARMER SUPPORT PROGRAMME

: OPTIMUM WATER SUPPLY ALTERNATIVES

Reference 6/8/3-2-7

i.

Following recent discussions between your officials, the DBSA project team and our study team
{Messrs. Eksteen, and de Swardt), held on 90-10-25 at Tulamahashe and 90-11-09 at Pietersburg, an
economical comparison had been made between five alternative water supply systems and it was con-
cluded that a final cholce will have to be made between the foltowing two systems:

a) Three pump, standard design as presented to S.C. in October 1989 (3F)

b} Multipump, substandard design as presented to SC in August 1990. The ten pump layout was

elected, being the cheapest (10P).

At the meeting in Pietersburg EVN was requested to prepare a summary of the abvious advantages and
disadvantages of these two alternatives in order to assist yourselves in making your final choice; which

summary is included herewith as an annexure.

Yours faithfully

A.O. EKSTEEN
ce. G. Mashile : DBSA (fax)

DIRECTORS: R
AQ. EKSTEEN, PrEng BScEngHons FSAICE FSAIAE MSAConsE
Pl VAN DER WALT, PrEng BScEng BEngHons MSAICE MASCE MSAConsE

IN ASSOCIATION WITH:

LJH. BETTESWORTH, PrEng BScEng
JWM. LLINES, PrEng BScEng

P.A. STRUWIG, PrEng BScfng

Reg No. BS/02205/07

GH. CROUCAMP, PrEng BScEng
5. FIENAAR, Prfng BScEng

G.l. PIENAAR, PrEng BEng

L.C. KING, PrEng BEng{V)
S.R. SOUTHWOOD PrEng BS5cEng
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