CAPM IRRIGATION SCHEME REHABILITATION
UPGRADING PROGRAM
AND
IDENTIFICATION OF IRRIGATION COMPANIES
AND FIRMS IN THE AREA

CONMMERCIAL AGRICULTURAL PRODUCTION
AND HMARKETING PROJECT

Contract HNumber 645-0229-C-00-9019

Prepared in Association with:

The Hinistry of Agriculture and Cooperatives
Hbabane, Swaziland

and

The United States Agency for International Development
Swaziland Hission

Prepared by

o Donald J. Brosz
Irrigation Engineering Consultant

Subwmitted by
Chemonice International consulting Division
2000 N Street, N.¥W., Suite 200 '
¥ashington, D.C. 20036

December, 1992



TABLE OF CONTENTS

(]
)]
Q
-1
]
0
Z

ig]
m
)
—-
-
(]
=

SECTION

SECTION

SECTION
SECTION
ANNEX

ANNEX
ANNEX

C o>

o

ANNEX

ACRONYM:Z
I INTRODUCTION
A. Stated Objectives
RB. Expected Outputs
C. Statement of Work
D. Methodology
II PHOPCGNYANE IRRIGATICN 5SCHEME
REHABILITATION FROGRAM
A. Irrigation Scheme Selection
B. Irrigation Scheme Rehabilitatian
III EMBEKELWENI IRRIGATIUN SCHENME
DRIP IRRIGATICN PROGRAM
A. Drip Irrigation System Desaign
B. Drip Irrigation System Layout
C. Installat-on or the Drip Irr:gation System
b. Water Source
E. Irrigation Training
1 Drip Irrigation
2 Irrigation Training
F. Establish a Maintenance Fund
G. Irrigation Scheduling
Iv ADDITIONAL IRRIGATION SCHEME REHABILITATION
AND UPGRADING UNDER THE CAFM PROJECT
A. Scheme Selection
*B. Vusweni Irrigation Scheme
C. #Hadubeni Irrigation Scheme
D. Additional Studies
E. Other Alternatives
v IRRIGATION CONSULTING AND TRAINING COMFANIES
AND FIRNS
A, Company/Firm Identification
B. Responses
VI OTHER CONSULTING IRRIGATION ACTIVITIES
VII SUMMARY RECOMMENDATIONS
EMBEKELWENI DRIP IRRIGATION EQUIPMENT LIST
EMBEKELWENI DRIP IRRIGATION PRICE QUOTATICNS
SOILS, PLANTS AND IRRIGATION/

IRRIGATION WATER MANAGEMENT ON THE FARM
IRRIGATION CONSULTING CUMPANIES/FIRMS

"C
B

(RN N NS

[

ARSI

o

13
13
11
14
14

le
17

19



LIST OF ACRONYMS

IFAD

l/h

l/s

Commercial Agricultural Production and Marketing Project
Consulting Irrigation Engineer

Gallons Per Minute

Gallons Per Hour

Government of Swaziland

Hectare

International Fund for Agricultural Development
Liters Per Hour

Liters Per Second

Meter

Millaimeter

Ministry of Agriculture and Cooperatives

Swazi Nation Land



SECTION I
INTRODUCTION

A. Stated Objectives of the Consultancy

The objective of the Irrigation Engineering Consultancy is
to provide technical assistance for the Commercial Agricultural
Production and Marketing (CAPM) team as well as *“he Swaziland
Minaistry of Agriculture and Cooperatives (MUOAC) in the
rehabilitation of 1rrigation schemes, training of farmers 1n hthe
use oI specific irrigation sSystems and in general irrigation
pracrices, and 1n developing a priority list oI potentiaz
lrrigaticn refabilitation objectives rfor the future.

B. Expected Outputs

The expected output from the Consulting Irrigation Engineer
(CIE) are as follows:

o Oversee the installation of piping and related components
of complete upgrading of one irrigation scheme in the
Northern Kural Development Area (RDA). This will include
assisting 1n securing oI requirad inputs, supervisigon of
the work, and assuring that work is done accordarce to cet
standards.

0 Assist in securing equipment and supervise the
installation of a drap irrigation system within an
irraxgation scheme. This will include assisting indavaduai
farmers i1n the installation.

o Train farmers in general irrigation practices to include:
scheduling of irrigations (this will require the
development of a method which is both efficient and
workable with farmers), system maintenance, and the
development of a coopernative approach to water management.
The focus ot the training must be directed toward the uce -
of drap irrigation (farmers have had lamited experience
with drip irrigation).

o Identify additional schemes that have good potential zor
the installation of drip arragation, uging a list of
criteria provided by the project production section.

o Identify regional/local irragation engineerang and
irrigation training expertise with the capability of
providing intermittent technical services and trainaing on
behalf of the CAPM Project in the future.



C. Statement of Work

The CIE will incorporate the basic CAFPM concept oz
"sustainability and programmed producticen” ainto all ghases ot the
consultancy. The consultant will report to the CAPM Chief oz
Party or his designee. Technical direction and day to day
Supervision will be provided by the CAPM Horticultural
Specialist. Most of the work will be performed at selected
irrigation schemes in Swaziland with the CAPM Matsapha Project
Uffice serving as a base oif operation.

D. Methodology

The CIE arrived in Swaziland on November 5, 1992 and
completed his assignment on December 11, 1997%. Throughout the
assaignment the CIE met irequently with Kaim Kennedy, CAPN Chie: oz
Party for a brief period during the CIE's assigned time; Dan
Bradbury, CAPM Chief of Party designate; Doyle Grenoble,
Horticultural Sgecialist and Acting Chief of Party; Robert
Thwala, CAPM Project Coordinator: Rueben Myeni, MOAC Irrigation
Officer and Patrick Khumalo, MOAC Agricultural Gfficer -
Irrigation. The purpose of the meetings were for the CIE tao
review the progress of hie assignment and to obtain advice and at
tirmes gurdance on how to procesd. The tolliowing scneaule for the
CIE was agreed upon: g

o Oversee the installation of the piping and related
components to complete the upgrading on the Phoporyane
Irrigation Scheme in the Northern RDA.

0 Assist with the securing of irrigation equipment for
installing a drip system on the Embekelweni Irrigation
Scheme in the Central RDA. The CIE was to supervise the
installation of the drip irrigation system.

o Train the Embekelweni Irrigation Scheme farmers in the use
and management of the installed drip irrigation systemn
including irrigatior scheduling, times and amounts of
water to apply and maintaining the drip irrigation system.

o Identifg addition irrigation schemes (schemes where
selected farmers are now engaged or will be significantly
involved in vegetable production under the CAPH Project)
needing rehabilitation for optimum production.

o Identify local and/or regiocnal irrigation engineering and
irragation training expertise with the capability ot
providing intermittent technical services and training as
requaired by the CAFPM Project in the future.



SECTION II
PHOPONYANE IRRIGATION SCHEME REHABILITATION PROGRAN

A. Irrigation Scheme Selection

During the CIE’s assignment with CAFM in March of 1992, the
CIE 1n cooperation with members of the CAPM Team and MOAC
Administration officials identified the Phoponyane irrigation
scheme as one having excellent potential for vegetable production
under the CAPM Project if rehabilitation of the scheme where
undertaken.

The Phophonyane airrigation scheme 1s a pravate farmer
operated scheme. The =scheme is 28 hectares in size with 14
farmers. The original irrigation vwater supply was pumped from a
Stream source into a storage reservolr. Some 4 or S years ago the
farmers decided to stop pumping water due to high electraic paver
costs, thus shutting down the lrrigation scheme. In the meantime,
another water source has been lacated from another stream from
which the water can be Supplied to the storage reservoir and
scheme by gravity Zlow. In most years, indications are’'that thais
new water =zource will be sufficient to meet irrigation
requarements for the scheme without having to supplement the
irrigation water supply by pumping Irom the original water
source. The new water source is encouraging since 1t hae
continued to flow water during these present drought times in
Swaziland.

B. Irrigation Scheme Rehabilitation

In March, 1992, it was estimated by the CIE that 3500 metersg
of 110 mm (4 inch) PVC pipe and a concrete diversion welr was all
the rehabilitation requarec to develop the new wvater supply
source at an estimated cost of approximately E70000. This cost
included the hiring of trenching equipment, materials and
supplies 3and the putting a cost on the farmers labor
contribution. -

The MOAC Land Use Section finalized the design of the
Phoponyane proposed rehabilitation following the CIE’s March
assignment. A shorter distance was located from the stream water
source to the night storage then originally anticipated. The
pipeline length was reduced Zrom 3500 meters to 1800 meters. This
reduced the cost substantially from the original estimate.

Also, the Phoponyane farmers volunteered to dig and backfill
the entire pipeline trench by hand. The farmers have hand dug the
1800 meter trench, 1 meter in depth; laid the pipeline and
backfilled the trench under the supervision and direction of the
MOAC Irrigation Section constructicn staff. This phase of the
project was just being completed upon the CIE’'s arraval for thais
assignment. A field inspection vas made of the pipeline
installation. The pipeline installation has been found to be done
in an excellent manner.



The farmers, again under the Supervision and direction ot

the MOAC Irrigation Section construction starf, ar2 now

constructing the diversion weir and desilting basin. This phaze
DL the project was be2ing completed during the last days of this
ass1gnment of the CIE. Field inspections of the weir installation
were made and round to be agone very well. Upon completion of the
¥21r, tne system should be ready for operation after a couple of

weels for curing of the concrete.

The Phoponyane farmers have demonstrated how farmers can
contribute much towards the rehabilitation of an 1rraigation

Scheme by providing their labor. The Phoponyane farmer
labor to dig the pipeline trench in addition to laying
plastic pipe and rerilling the trench, is esstimated as
to E16CCO contribution on theuir part. In addition, I'm
Iarmers reel as naving an ownership in this 1rrigation

voiunteeyr

the

an 215000

sure, the

SCheme and

not fe=2ling like someone gave them everything. They helped earn

it.



SECTION III
EMBEKELWENI IRRIGATION SCHEME DRIP IRRIGATION PROGRAN

A. Drip Irrigation System Design

The CAPHM Project 1is currently working with Several selected
Embekelweny Irrigation Scheme farmers on irrigated vegetable
production. This irrigation scheme has Some very good farmers
plus has 2xcellent soils and climate for Year around vegetable
production. However, the irrigation scheme often experiences
lrrigation water shortages.

The recent drought in Swaziland has brought about
discussions on POossibilities of introduc1ng drip irrigation ogn
Swazi Nation Land (SNL) to "stretch the ¥Yater” so to speak.
Sefore the arraval of the CIE, CAPM and MOAC officials concluded
that more of the funds contributed by the Government of Swaziland
(GJU3) for the irrigation scheme rehabilitation program 1a the
amcunt of approximately E280, 000 be used for financing drip
lrrigaticn zy=stems. This deciszion was dased on the water saving
Capabilities o7 drip airrigation as wel. as the other imgortant
production benefits {1.e. yield lncreases, improved produce
quality, less diseace problems, stc.). See CAPM and MOAC report,
4 August 1992,

The Embekelweni irrigation scheme was selected as the
initial scheme for installing a drip irraigation System by CAPNM
and MOAC. As indicated above, the Embekelweni irrigation scheme
has a history of water shortages. The use of drip irrigation as &
possaible wazter Savings practice was one of the reasons for
€electing this scheme for drip irrigation (again, see CAPM and
MOAC report, 4 August 1992,

area. The seleation of the tmbekelweni irrigatioen scheme,
drafting of the drip arrigation equipment list and requesting o=
&quipment price quotations vere all made before the arraval of
the CIEZ. The drip irrigation €quipment list was put together
¥ithout having field data information available such as rfield
elevations, field Sizes, etc. This was done for a reason. It waz
hoped that the drip equipment would be available for installataon
before or scon after the arrival of the CIE. Because o1 this
urgency, the MOAC Irrigation Section staff, hovever; was unable
to provide the necessary field data due to prior commitments. The

the equipment ligt and requesting price quotations, hoping 1t
wvould meet the needs of the Embekelweni irrigation schemne,

Upon the arrival of the CIE, it waes soon realized that it
vas extremely important that the proposed Embekelweni drip
irrigation System would be key to demonstrating the success of
sSuch irrigation in this country., The first step towvards a

S



Successiul 1rrigation System, whether 1b pe drip ar any other
Lrrigation method, 13 that AN 30@JUALE sZystem he designed 4o
the land area to be trrigated. For Zabekelweni, an 2HLeEnsLve
fietd Survey was necessary Lo Jdo an idequate draip lrrigation
CRSlgn. With the assistance or the MUAC Agricultural Qffszer
Frigation, Patrick Xhuma.s ‘an oppartunity used by the CIE :to
Zoniuct brief field trarning orf RXnumalo) a detailed field survey
w¥as made of the Embekelweny lrrigation scheme to =s3tablisn
surtace elevations and to determine ot surficient Jravity
Pressure was available to PPRrate a drip irrigation 3ysuem, Thera
aAre severa. advantages to utilizzing dravity pressure, 1f tha
elevazion difference 13 available, instead of Usling an 1rrigarny
PUMD TS provide the pressure. One being, not having to pump the
water can result i1n oa Substantial Savings in costs of 9perating a
drip irrigacion System. Uzing the rield sSurvey data, a revie b
the fnutial drip lrrigation syscean design was npade. Sasjor SEELGA
=hang=2s had to be made to the original drip design ana new price
qQuotaticns were fequested from the irrigation dealers in the
area,

i r

[ak]

1

cn

B. Drip Irrigation System Layout
Figure 1 iz a laycut aof the drip irr:igation design as
proposed by the CIE. The total acreage 1s right at & hect
The land area :s divaded inta 27 panels. Twenty =six Zaltwers, esch
assigned 1 panel, are involved on the Embekelweni irrigatian
scheme. (ne panel, aumber 28, 1g uszed far establishing heddang
piants.

alww.

On the figure 1z snown the size and length of the mainiine
PLiping and filter location.

The head available {pressure) at each panel Zrom twg wate-r
gources 1= also sghown. The original design had proposed the night
Etorage as the irrigation water Supply. The fi=ld survey
indicated that sutticient 9ravity pressure was availabls b
panels 17 through 28 from the night Storage. Ten meters or
Zeet of head is required to operate a drip system. Figure 1 shews
that such pressure 1g available beginning at panel 1S anc le.
However, there wil} be some pressure losses in the delivery
mainline, thus:enough preéssure will not he availabie until thae

Through the field Survey, suffiicient pressure -o operats <he
draip irrigation system for the entire irrigation scheme was
located. 3y €xtending the mainl:ne pipe from the naght storage -
the weir cutlet, as shown ii. faigure i, (one of the Stream watis;

Sources), the entire scheme can be irrigated using grav:ity
pressure. The design is such that both the weir and the night
Storage water sources can be utilized. Figure 1 also shows a
storage dam water supply. Sufficient gravity pressure is not
available at this water scurce. However, the water from the
Storage dam can continue to be delivered intc the night storage
making 1t available for drip irrigation on a partion of the
irrigation schenme.
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The drip irrigation Sy3tem 13 agesigned to deliver 2.5
liters/second (l/3) or 200 gaslons/minute (gpm). EZach panel :is
divided into 3 blocks, drip lines spaced 1.2 meters, emibter,
3pacad 30 cm along the drip lines, =ach emitter to dirscharge
liters/hour (l/hr) or 7.5 gallons/hour {(gph;.

Pead Crop water requirements in the Embekelwen1 area oaccur
during =he months of Cctober through March, averaging 5 to 5
mm/day (.20 to 0.25 inches/day). However, generally during these
months, the area receives sufficient raintall such that 1n most
years very small amounts of irrigation (s even need. During
drought years such as this past year, a.most all the Crop water
requirement had to be applied through ivrrigation. The dryp
irrigatlion system as designed, will meet the high crop water
requirement.

During the wiater months when rainralli 1o very iimitea, tne
peak crop water requirements average 4 tou S mm per day.
Essentially all of the crop water requirements must be applied
through 1irrigation during this time of year. If the farmers
irrigat= & hours each day, 12.6 i/s will meet the daily crop
water demands of S mm/day on S hectares, acsuming a water
applicaticn efficiency 2f 90 percent. It is highly unizkely that
100 percent c¢f the ianc area will be 1n production at gnes Lime or
all crops teing at peak water use at the same “ime. It will be
more lixely that about 70 percent oI the area will be 1n fusl
procuction at aii times, or about 4 hectares out of 5. fhus,
there will be suificient 1irrigation water to meet the crop water
needs on the acreage planted at all times.

With the drip lines spaced 1.2 meters and enitters spaceaq
along the drip line, each emitter discharging 2-1/hr per =mitter,
a total of 10 or il blocks out af a total of 78 blocks can be
lrrigated at one time. A six-hour irrigation will apply a total
of 24 mm (essentially 1 inch) of irrigation water at 30 percent
applicat.on efficiency. This 1s assuming that the total =zci1l ar=za
1s wetted. However, with the drip lines being spaced 1.2 metersz,
approximately 60 percent of the so01l area will be wetted.
Irrigation water applied to the crop root area will be
approximately 40 mm (1.6 xnches) during a &-hour irrigation set.
At a3 daily consumptive uss rate cf 5 mm per day, a 6-hour
irrigation will be enough water to last about 8 days (4G mm
applied/3 mm peak use per dayi. Again, with less then 100 percent
of the area in productaion, irrigations can easily be =chrnedulied on
a 7 day or weekly cycle on alli the planted acreage.

Figure 2 shows a typical panel layout with the necessary
drip irrigation equipment required. tach panel as indicatea
above, is divided into 3 blocks, 30 meter drap line lengths with
€ach line spaced 1.2 meters.

Figure 3 shows the mainline filter system.

Figure 4 showes ths connection of the mainline tc the welir
and night storage water sources with necesesary valves and
connections.
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Annex A shows a detailed drip irrigation equipment list sz
Submitted to irrigation equipment dealers in the area tor price
quortations. A price quotation was requested from the following
irrigation dealers:

o Lapro Irrigation - Manzini

0 Swazl Agri Plan - Manzini

o Bozongo Irrigation - Manzini

s Mike Taylor Technical Services - Manzini
A.J. Nyman, 3waziland - Mbabane & Barberton

o Tal Pal - Johannesburg

o Nelspruit Irrigation Engineers - Nelspruit

Annex B shows copies of the price gquotations received. The
pPrice gquotations ranged from a low of R10L, 335 to a high of

ILIZ, 2Ch, AZLEr & COMPArative review oi whe juctations, Miwe
Taylor Technical 3Services, Manzini, the .low quotation of kiol, 3533
was selected to provide the drip irrigation equipment. However,

worlking with Mike TAylor on several changes such as decreasing
the pipe sizes in several places, his price quotation R1Q1, 333
waas iowered to R98, 782.17.

C. Installation of the Drip Irrigation System

The completion of the Embekelweni irrigation scheme drip
System project was not completed during the CIE'c assignec time
45 r2quested in the scope of work.

AS indicated earlier, field surveys had to be made and a
completely revised drip system design was required from what was
available upon the CIE’'s arr:val. Neither of these tasks were
anticipated. These tasks caused a delay such that the draip
2quipment could not be delivered in time for the CIE ta supervise
and direct 1ts installation.

There are several alterratives available to CAPM for getiing
the drip system installed. The MOAC Land Development Section and
the MOAC Irrigation Section has staff available for sSupervising,
directing and possaibly providing some or all the necessary
installation equipment (trencher, transport, etc.). The
Irrigation Seciion construction staff has satisfactorily
Supervised and directsd the necessary construction in Cooperation
with the Phoponyane Irrigation Scheme farmers (see Section I c=
this report). It is recommencded that the MOAC Irrigation S=zctiorn
be designated to supervise and direct the installation »% =
Embekelweni drip irrigation system. It is alsc recommended
the Embekelweni Iarmers volunteer their labor to dig a.l
trenches, lay all pipelines and back fill all trenches as thexir
contributiaon to the cost of installing the drip system. The
farmers contribution in labor could amount toc E20000 to E2500C.

The CIE conducted a field session with the MOAC Irrigation
Section engineers and construction staff informing them of the
design and nstallation details.



0]

Another alternative :s to hire a technician sucs a
identified i1n Section Y of this report. Or, for a cost, :“he
irrigation dealer supplying the drip equipment may b= available
Lo supervise and provide the necessary equipment to 1nstail tpe
drip system. A combination of the abovs may also, be an
alternative.

17]

Suffice to =say, the present CAPM staff does no:t have the
personnel nor the time to supervise the drip system 1nztailatzoan,
as they are committed to carrying out their present tasks.

Figures 1 through 4 should have the necessary Jdetails far
those supervising and directing the installation.

D. Water Source

The weir water source for the irrigation scheme {lccation
ehown in ¥Figure 1) was located and installed about twao or three
years ago. Thas CIE at that time was a member of the Fann. State
Cropping Systems Team (July 1989 to July 1991). At that tinme,
this CIE assisted the MOAC Land Use Section in determining what
kind of weair would best work for diverting the water from the
Stream. Figures S5 and 5 drawings are what was propoced ac a
design for the weir to be installed. Streams in Swaziland oftan
carry heavy loads of silts. This weir was designed with a
desiltaing basain tc settle ocut the silts in the water carraied in
the stiream. Howsver, the YCAC Land Development Section, who did
the construction pertion of irrigation schemes, for =zome reason
or another did not construct the desilting portion of the welr a
shown 1n Figure 6. The weir was constructed after the CIE had
left Swaziland in July of 199i. The weir as now constructed is
Silting up to the point where the diversion becomes compietely
clogged. The Embeke:weni farmers have been informed by the CIE
and MCAC Irrigation Section enganeers that they must che2ck and
clean the weir of silt deposits often.

)

It is recommended that as part of the drip project, <the
desilting basin be added to the existing weir. The approximate
cost for materials would be E4C00 with the Irrigation Section
construction staff doing the supervision and directing, again
with labor assistance from the Embekelveni farmers.

n

flore detailed dravings of the weir in addition to figures
and 6 are on file and available at the MOAC Land Use Sect-or

office.
E. Irrigation Training

Since the drip irrigation system was not instalied during
the time of the CIE'’'s aseignment, it was not possible to conduct
a8 comprehensive training session for the farmers in using and
managing the drip irrigation system. However, the CIE with
assistance from the MOAC Irrigation Officer, conducted a two-hour
information session with the Embekelweni irrigation scheme
farmers. Eight farmers attended the meeting (5 wamen and 3 men,
the most active farmers on the scheme). The preposed drip
irrigation design and operation of the system was discussed in
detail with them (i1.e., panels divided into 3 blocks, deve=loping
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and managing an irr:igation schedule because not all farmers will
be able to irrigate on the same days because of design
limitations, keeping the weir cleaned of silt, maintaining the
drip irrigation system, etc.). The farmers were VEry enthustiastic
and said they would look forward to the installation of the dr:ip
irrigation systemr and learning how to use and manage Lt zvoperly.

Jnce the drip irrigation system has been instalied, an
extensive training of the farmers must be conducted. The CIE 1s
convinced that the farmer training must include more then a ane
or two day session with them, but include working with the them
in the field on a daily basis for at least 3 or 4 months. he
trainer will need to teach, observe and guide them unti! the
farmers lknow the system well and have confidence in operating Lhe
System on their own. After the 2 or 3 month period, veekly follow
Yp Y131t3 will need 0 be made tc assist wherever reedec.

It may be well if an irrigation field Supervisor(s: also be
trained in irrigation during the same time of the farmer
training, to serve as an lrrigation assistant to the farmers such
as the present CAPM field people do in the production area. The
irrigation rield supervisor(s) could visit the CAPM farmers at
least an a weekly basis to make sure they are using proper
irrigation practices for vegetable production.

An International Fund for Agricultural Developmen: (IFAD)
Leam 15 in Swaziland at this time meeting with the XCAC
Administration on what 1s needed to strengthen MJAC's irrigation
assistance program in the country. The CIE was asked to neet with
the Irrigation Section engineers to discuss with them my thoughts
on how MUOAC could strengthen the irrigation section. Preliminary
plans proposed by the Irrigation Section for strengthening their
section included adding an Irrigation Field Supervisor in each of
the 4 Regions. Training of the Embekelweni farmers would be an
opportune time to also train these 4 Irrigation Field Supervisors
at the same time. If this takes place, Swaziland would He TaKing
a big step forward in providing irrigation water use and
management training and assistance for its irrigation farmers
which is badly needed at this time.

A farmer, textension worksr and/or field supervisor
irrigation training may include the following:

1. Drip Irrigation

Where drig irragation 1s being used, management
requirements are high. A critical delay in operation decisions
may cause irreversible damage to crops. It is difficult te "zatcn
up" so to speak when using a drip irragation system., Thus, where
a number of farmers are involved as on an irrigation scheme, 1t
is very important that everyone understands the system and
understands their responsibilities in order to make the
irrigation system a success for all scheme participants. The
training must include:

10



a. Water Source

ct

z1.t out of
e1r), where

It 13 important to ke=p az much of
the water as possible at the water diversion point
surface water supplies are . resulting in lecss blems at
the filter points withain the tem. Therefore, a d it.ng Dasan
1=z a must as part of the ZJrip stem and the farmers need o reer
1t flushed out.

D T o ~
m » =
P O

b. Valves

The function of ail valves must be pointed out:
how the two water sources {(weir and night storage. can be mecst
efficiently used by use of valves, operation of the valves for
back flushing the filtering systems, turning on ara oii I :ne
water to =ach panel plock, =tc.

c. Flushing of the Filtering System

Emphasis should be placed on reading inlet and
outlet pressure gauges often on the mainline filters and when
pressure deierential becomes around S50 to 70 kPa (7 to if psi),
the Zilters must be flushed for system to operate properl;

13 the heart of the drap 1rrigation system and withcul, praper
flushing procedure, extreme clogging problems can recult
throughout the system.

d. Flushing of the Lateral Filter Screens

These filters should be flushed or washed cut
after each irrigation or even during irrigation if necessary.

e. Flushing the Drip Lines

Drip lines should be flushed abcout once a month
when 1n use.

f. Proper Handling of Drip Lines

Removing, storing and reinstalling the drip lanes
with care after the crop has been harvested and preparing the
1

field for the next crop is very important for length of lizte
this equipment.

o

e

g. Haintenance

Watching for leaks 1 thz system and - p
immediately when such is cetected, example - rublber gas
the filters need replacing about every 3 to 5 years, et

h. Developing an Irrigetion Schedule
Developing an irrigation schedule for each farmer
on the scheme and the importance of strictly adheraing to such

schedule for having a successful operating system (see irrigation
scheduling section).

11



2. Irrigation Training

Proper training far any t7ype of 1rrigatiun syzten
requires the knowledge of the pranciples of plant - z01l water
relationships. Farmer, extension warker and fi=ld sSupervisor
training materials whers developed by CIE during hiz associatian
with the Cropping Systems Project in 1989 to 1991 and == inciucdec
1n the Farmers Handbook devalcoped at that time. These matzrials

are included in this report as Annex C.
F. Establish a Maintenance Fund
The major maintenance cosic on the Embekelweni drip system

will be the replacement of the drip lines every 8 to .0 years. In
ten years, this wmay be a E4CC00 expense. This amountz to Z675 per

hectare (ha) per year (E&79 w €& ha = 10 years = E408CC.. There
“l1ll be other maintenance costs lnvolving the replacement o2
filter rubber seals, valve repairs and replacements, etc. it 1s
recommended that the farmers establish a maintenance “uad of E7°C

per ha per year.
G. Irrigation Scheduling

Duraing the mecntns of (ctober through March, 1in most y=ars
not much irrigation is requared. On the average, suificient
rainfali is received in the Embekelweni area to meet the crop
water requirements during thezse mcnths. However, there will Se
vears when rainfall may be short such as 1is being experienced in
Swaziland this past year. during the summer months, the farmers
need to use the "feel method" as described in Annex C, Irragation
Water Management on the Farm section. When to irrigate can bhe
determined very accurately uzing thic method. How many hours
irrigation vater should be applied short of 6 hours, can be
determined by using the iron rod as discussed in the section
entitled Soils, Plants and Irrigation in Annex C (applyaing
suifficient water to fill the crop root =zone).

During the wainter months of April through September it is
recommended that a weekly irrigation schedule be developed for
each planted block. Again, the hours required for applying
irrigation water to the land area, short of & hours, can be
determined using the iron rod az dizcussed in the section
entitled Soils, Plants and Irrigation in the Annex C tapplyaing
sufficient wvater to £:11 the crop root zcne). I many 2z the
cases, a full 6 hour irrigatiocn may be requared during the winter
months for most all vegetable crogs.

12



SECTION IV
ADDITIONAL IRRIGATION SCHEME REHABILITATION AND UPGRADING
UNDER THE CAPM PROJECT

A. Scheme Selection

The Z:inancial contribution by GOS for irrigation scheme
rehabilitation and upgrading 1is appraximately =Z28G00C. Costs tc
rehabilatate the Phoponyane and Embekelwena irrigation schemesg
will cost about E135000 leaving funds of zumewhere arcund £145C00
for additional rehabilitat:on grojects.

During the drought that 3waziland 13 naw FRpeEriensiayg,
several streams have been 1dentif:ied that still are Ilzwing
water. It would seem practical :o rehabilitate irrigation schemes
located along such streams to take the most advantage of the
water resources particularly during drought periods (CAPM'’s
concept of sustainability), A couple oi the irrigation scnemes
the CIE vis.ted where CAPM .5 working with the farmers on
vegetable producticn are near zuch streanms. Relocating and/or
upgrading the water aiversion $Giats would provide a nore stable
water supply for these schemes. The two irrigation schemes ars
the Vusweni scheme in the Northzrn RDA area and the Madunhan:
zZcheme 1in the Sitobila RDA area.

B. Yusveni Irrigation Scheme

The Vusweni irrigation scheme iz a farmer developed zcheme,
locatad in the Northern RDA area in the Hhohho Region. It is a <
ha irrigation scneme with 7 farmers. These farmers have been
producing some of the finer vegetables for the CAPH Project.

A stream wvithin S0 meters of the irrigation scheme hasz beern
the irrigation =cheme’s water source. The water is pumpedc
directly to the irrigation scheme with a very small lift
i1avolvea. There 1z no night storage available. Just in the last
veek, this water source has nowv dried up. However, the irrigation
scheme is located about 450 meters from the Lomati River which
sti1ll has a st.ong flow of water. It is recommended that a new
water source from the Lomati River be developed for the Yuswen:
lrrigation scheme. This wculd =ztreagthen the CAPM Prajzct in
having an irrigation scheme that can produce vegetables during
extreme drounht periods quraing a time when many irr.gation
schemes 1n the country are completely out of water.

The development of the new water source would require a 4Su
meter PVC pipeline, a new pumping plant and a night storage danmn.
The approximate costs of this project would be E40, 0C0.

In vigiting with the Vusweni farmers, they indicate they
would install the necessary pipelines at their cost from the
night storage dam to each of theair fields i1n the irrigation
scheme. It is ecstimated that their costs for the pipes and their
labor for installation would be EJ0, 000. This would be the
farmers share in rehabilitating the scheme.

13



The annual diesel fuel regquired to operate the pump wi.. 9=

approximately 3,000 l:iters (atEl. 20 per liter, this 2quals £2, 00w
per year tfor fuel) to pump the necessary water required in an
average year. Another approwimately Z308 per y2ar will o=
required tor maintenance costs (oil, 1eplauemenr oI the engine L
L0 years, otc.). The annual IZ02t: S0 na Will 2% SPLcLuiimgnesy

EBBO (E3, 000 plus E300 divided by 3 ha = ES580/hay.
The MOAC Irr:igation Section engineers are prepared to 2o The
necessary design work and the construction section to sSupervize

and direct the i1nstallation.

cC. Madubeni Irrigation Scheme

ai

The Madubeni 1irrigation scheme is located in the Sitobel

ROA area in the Shiselwen: Region. Madubeni is a farme: cevsl
irrigation scheme presently S ha in =ize with only ! farmer.
1s planned to increase the size of the i1rrigation scheme tao 1
involving 8 farmers. The irrigation scheme is located along the
Mhlatuze River which too, has a good flow of vater available at
this time. The present farmer 1s xnvolved with the CAPM vegetablz
production program. The proposed enlargement of the irraigatiorn
scheme to 13 ha ana 9 farmers would ne a benefit to the CAPRY
Project by concentrating the vegetable production program within
a concentrated area involving more then one producer.

(RN

The water =upply for the present irrigation scheme 13
pumped from the Mhlatuze River <o a storage tank. The gpresenz
pumping plant and storage tank are not of sufficient size to
serve the proposed enlarged scheme. It is proposed to adcd a new
pumping plant, a PVC plastic pipeline from the waisr scurce %5 5
night storage dam and construct a nev night storage dam at an
estimated cost of EB0,000. The farmers agreed that they would
purchase the necessary pipeline to deliver the water from the
night storage dam to their respective fields. The esiimated :zcs

and farmer contributicn for purchase of thear portion of PVC
plastic pipes and utilizang their labor for i1nstallatiocn oz ihe
rehabilitation equipment, is E40, 000.

ct

The annual diesel fuel required to operate the
approximately 16,000 liters !E1.0C per later equals
year for fuel) to pump the necessary water required
year. Another approximately E!,CCU per year will bhe requir
maintenance costs (oil, replacement of the engine in 10U yea
etc). The annual cost per ha will bje approximately 21,233

VA

(E16, 000 plus E1,000 divided by 15 ha = Ei,132/ha

D. Additional Studies

For both tie Vusweni and Madubeni irrigation scheme, time
permitted only a preliminary field survey for determining
rehabilitation and upgrading cost estimates. More detailed field
surveys and designs will be required to arrive at actual
construction, operation, and maintenance costs to do the
projects. The MOAC Irrigation Section engineers are qualified and
equipped to do the field studies and necessary designs.
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E. Other Alternatives

Hany of the 1rrigat:on schemes i1n 3waz
water esven during the good water years. 3et
management by the irrigation farmers woulld go a long
Zolving zome of these water zhortages. When the Embeke
irrigat2on 1s proven a success demonstrating the eff:
a limited water supply, darip systems may be installed
water =nhort irr:gation schemes.

The CIE is familiar waith many 1f not most of the lirrigation
schemes :1n Swaziland. The CIE knows 2t no other irrigation scheme
where there is sufficient gravity pressure available to operate
the drip system. However, a =mall pump as part of the drapg syst
is the only addit:ional equipment required whers gravity pressur
1n not suificient.

=m

10}

Irrigation schemes where drip i1rrigation may be considered
are Mashobeni and Mavulandela 1a the Northern RDA, Hhchho Region.
Or, the Ntamakuphila irrigation scheme in the Ngwempisi RDA area,
Manzini Region and Mgonfelweni irrigation scheme in the
Mahlangatsha RDA area, Manzini Region. Similar 1rrrigation scheinesz
in the Lubombo and Shiszelweni Regions.

Alza, inadequate diversion weirs are now used on a number of
irrigation schemes to divert the water unta the respeciivea
schemes. Several of such schemes i1nclude Ndlalambi and Lomsh
in the Northern RDA area, Hhohhc Region and Asiphilisane ana
Yulamehlo ia the Ngwempisi RDA area, Manzini Region. 3Such
1rrigation schemes can be identified in the other two Swaziland
fagions.

ey =,
-y -

A major criteria is selecting rehabilitation projeciz on
irrigation schemes that CAPM will be concentrating their
vegetable production programs.
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SECTICN V
IRRIGATION CONSULTING AND TRAINING COMPANIES/FIRNS

A. Company/Firm Identification

To assist the CIE in locating local and/or reglronal
consulting firms and companies having irrigation engineering and
lrrigation training expertise, the Swaziland, Durban and
Johannesburg telephone directories yellow pages were used.
Consulting Engineers, Agricultural Management Consultants,
Agricuitural Agencies and Agricultural Services Consultants
tistad 1a the yellow pages were naoted aacd contacted =y wne JI:.
Additional campanies and firms were identified through
conversation and contacts vita Swaziland agricultural leaders.
Seven contacts in Swaziland and 18 contacts in the ‘South Africa
areas of Durban, Petermaritzburg, Nelspruit, Johannesburg were
made by the CIE. Communication with the companies and firms

included the following:

The Commercial Agriculture Froduction and Harketing “ruje
(CAPM), a U.S. Agency for International Cevelopment (USAI
program 1n cooperation with the Swaziland Ministry oi
Agriculture and Ccaoperatives (MUAC) is 1a Swaziland =a
assist vith the enhancement oif horticultural crop production
and marketing. The project 1sg acirected to =s=mall scale
farmers on Swazi Nation Land (SNL). CAPM is interestsd in
1dentafying local and/or regional irrigation cansulting
companies and Zirms who could be hired by CAPM to design
irrigation systems of all types {(flood, sprinkler, arip,
etc.), advise farmers on irrigation system and equlipment
selection, assist farmers with the installatiaon of the
selected irrigation syztemi{s) and conduct farmer training in
the proper use of the respectively designed irrigation
systems{s). In addition, consulting will also be needec 1n
the area of farmer and extension worker training on plant-
soil-water relationships (basic principles and fundamentals
of irrigalion water application and management).

c
3

o)
)

[10]

The purchase of the irrigation equipment relating tc *
irrigation system designs on the CAPM irr:gatiaon schemes
wilil need to be selected and zaccepted from competit:ve
bidding from locali and/or regicnal irrigation equipment
dealers.

If your company or firm 1s capable of providing the above
outlined services and are interested in being considered by
the CAPM Project, please return the following requested
information to our office (return requested by December 3,

1992).

Name of Company/firm
Address
Telephone no. Fax no.
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Does your company/tirm provide for hire

yes no Irrigation Zngineering Consulting
Lnciuding surveyinyg, design of
Lrrigation systems, iastallatiopn of
irrigation syztems, etc.

yes no Irrigation training (operat:on and
management of 1rrigation systems, basics
of irrigation - water application and
management, etec.).

Please provide a brief description of your consulting
services, recent services and a couple of references.

B. Responses

Eight companies/firms responded positively to the
communication (3 from Swaziland and 3 from South Africa). All the
responses indicated that they had the expertise to do both
irrigation engineering and conduct farmer training programs. A
number oI the responses received indicated that they had no
irrigation or training expger+:se. The positive responces are

& o
-~

includec in this report as Annex D.

There are now S irrigation dealerships in Swaziiand as far
as thiz CIZ 1= aware. Two of the S Scmpanies responding inicatsd
that they were available for hire to do irrigation design work

{neceszary field surveys, data colilecting, actual design oI the
irrigation system, etc.). Matter of the fact is that all of the
irrigation dealers (companies) located in Swaziland are availanie
for irrigation system designing at no cost to the farmer or CAPN.
Competition is keen in this country for irrigation companies %o
sell equipment.

Thuz, CAPM and/or the farmers interested 1n a price
quotation for specific irrigation projects, all that the
interested party needs to do 1s advise the Swaziland irrigation
companieés and they will do the necessary design of the irrigat:ion
system for them and provide a price quotation for the necessary
irrigation equipment. The CIE see no need to hire any company or
firm to do irrigation design work. This service is availalkle a-
no cost.

Most irrigation equipment dealers whose equipment has Lezn
selected through the price quotation, will also provzde
assistance to the farmer(s) during the 1astallation of the
irrirgation system. Also, these same dealers will providge a3
minimum training for the farmer in the operation and management
of the irrigation system purchased. All this at no cost. Capro
Irrigation Company and Swazi Agri Plan, both located in Manzini
are this kind of company. Even though A. J. Nyman, Hbabane and
Nelspruit; Bozongo Irrigation, Manzini and Mike Taylor Technical
Service did not respond to the communication, they too provide
the above services at no cost.
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ZMCX Consulting Englneers, Mbabane; Bicon Lonsulting
£ngineers, Mbabane; Loxton, VYann and Associates, Sandtan, Soutn
Africa; Murray Biesenbach & Sradengerst Engineering, Nelspruit,
South Africa; and 3.A. Tarm Consultants, Petermaritzburg
responded to the communication i1nZicated de=1gning ana
installation technical services wers available through them 33 a
S0st. These same companies/rirms all provide extensive Lrrigatlon

aining programs which CAPM project farmers and Sieold
Supervisors are in need of.

ZMCR Consulting Engineers, Mbabane would work in conjunction
witlh a company knosn as Agricarmel tjoint venture consultiag
company oetween Agridev of Israel and the Gerber wuldschmaidt
Group of South Africa) for conducting an irrigation training
program. They have had vegetable production projects 1a Zizk
Zophutnatswana, Zambia and Venda. They have been in Svazilanc
a aumber of year:z runniag the Nxalesshane Cotton Zstate.

i

1

L2 N
o

Bicaon Consulting Engineers, Mbabane, are not directiy
involved with irrigation systems but do work in pumps, civil
e¢ngineering structures, pipelines, etc. This company wauld not be
qualified to do extensive irrigaticn training.

5. A. Farme Consultants, Fetermaritzburg, 1= a general
agricultural management consulting firm. According to the
iniormation sent, they are more an agriculiture development
feasibility study group then a training group.

~oxton, Venn and Aszsscciates, Sandton, 1= currently managing
two irrigation schemes in the Transkei. One scheme 3000 ha in
size with 1800 farmers and another =zcheme of 2300 ha. The ccmpany
has managed South African smallholder irrigation schemes ranging
in sizes of 475, 800 and 570 ha. The cocmpany has experience in
the design of irrigation systems, installation and supervision oZ
contractors thereof, as vell as the training and development oI
smailholder commercial farms.

Murray, Biesenbach & Badenhorst Incorporated, Nelspruit, =
a company of consulting engineers :n the fields of agracuitural
engineerinn, hydro-engineering and development of natural
resources and rural areas. The company offers a management
service to assist clients in the =scientific utilization of
available water by means of irrigation from the most simple
irrigation system to the mozt sophisticated computerized zub-
surface drip irrigation systems.

w

these companies 2irn

14}

(2

ach o

g

More details are available arn
in Annex D.

[t appears from the information supplied by the companiesg
or firms, that 2ZMCK Consulting Engineers, Mbabane; Loxton, Venn
and Associates, Sandtan; and Murray Biesenbach & Badenhorst,
Nelspruit are all viable companies/firms for CAPM to contact for
hire of farmer, extension vorker and field Supervisor 1rrigation

training.
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SECTION VI
OTHER CONSULTING IRRIGATION ENGINEERING ACTIVITIES

The CIE assisted CAPM 1n several farm visits to assist with
advising farmers in the selection of irrigation equipment. Field
Vislits were made to the following farms:

A. Saul Dlamini

Siphofaneni area - advise on the design and selection of a
new sprinkler irrigation system and pumping plant.

B. Norah Earnshaw

Siphofaneni area - advise on the design and selection of new
Sprinkler irrigation system and paipeline for the expansion of her
irrigated land area. :

C. Brian Stein

Malkerns area - advise on the design of a plpeliné size for
a proposed sprinkler irrigatiaon system.

D. Steve Goertx and Dan Bradbury Field Trip
1. USAID/CAPM Officials

The CIE spent a day with Steve Goertz, CAPM Project
Manager/USAID, and Dan Bradbury, CAPFM Chief of Party, on a field
trip to the Northern RDA, Hhohho region, visiting irrigation
schemes.

2. USAID Director
The CIE assisted the CAPM team in conducting a field

trip o CAPM project activities for USAID Director Ms. Valarie
Dickson-Horton; Steve Goertz, and Jack Royer.
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SECTION VII
SUMMARY RECOMMENDATIONS

o The rehabilitation works on Phoponyane irrigation scheme
are essentially completed. Except for a few minor tasks,
water should begin flowing through the system during the
weel of December 14, 19332, '

0 Mike Taylor Technical Services, Manzinil, has been cselected
ta supply the drip irvigation eguipnent far the
Embekelwen: irrigation scheme. His campany’'s price

(=4

quotat.on was the lowest of the 5 gquotations received.

0 It 1s recommended that the Irrigation Section engineers
and construction staff be designated to advise and direct
the drip irrigation system installation on the Embekelweni
irr:igation scheme. The CIE has conducted an information
field sesszion with them reviewing the system design and
installation procedures. The Embekelweni farmers are to be
encouraged to contribute to the installat:on of .the drig
system by digging the pipeline trenches, laying of all the
pipelines and drip lines and back filling all the
trenches.

o It is recommended that a desilting basin be constructed at
the weir takeout point as part of the rehabilitation
program on the Embekelweni irrigation scheme.

© A maintenance fund of approximately E700 per hectare per
year must be set up by the Embekelweni irrigation farmers
to meet the annual maintenance costs.

o It iz recommended that an irraigation training consultant
be employed by CAPM for a time period of 3 to 4 months
after the drip irrigation system has been installed to
extensively train the Embekelweni farmers in the operation
of the drip system and in the basic principles of
irrigation water use and management. The consultant should
work with the farmers in the field on a daily basis durzxng
this entire time advising and teaching proper irrigatior
methods.

o During the time when the training of the Embekelwena
farmers 1s taking place, it is recommended that CAPM in
cooperat. on with the MOAC select several extension workers
and/or field supervisors to take the opportunity to train
full time MOAC workers. The training of such extension
workers and field supervisors can be the final step
towards the MOAC having the technical assistance available
to advise irrigation scheme farmers throughout the country
on irrigation practices without having to continually
employ outside consultants to perform this task.
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An ircigation schedqule cn the Embekelwent irriga
3cheme will 1pcl.ude *¥rijating zach panel block vnce a
we2ek during the wlater seascn which 13 normall

Talafall time of =he 3rIWing seascn. Curing the suamer
months, irrigations A2 noc normally neesded Gh the scnens,
Nowever, farmers Snould plan sn dCccasional ir'rigations as
eéquired.

O

Iin addressing the CAPH Soncept of zustailnahlie vegetatle
pProduction, 1t 1s fecommended that rehabilitation
Sonsiderationsg ba given on the Vusweni lrrigatz

in the Northern RPA, Hhohho kegion (estimated ™
of E40000 and farmer contributions of E20C0CQO) ar t
Madubena ifrigation scheme in the Sitobela ROA area,
Shiselwen: Regicn ‘z2st:imated MOAC costs of ZEQCGO and
Zarmer Eenatriiutizns oF Z40000;. The annual operstian ancd

-

Malntenance costs for Vuswen ifrigation scrnene 1z
&stimated to bhe 650 per ha and for Madubeni irrigazic:,
scheme E1, 133 per ha.

Irrigation designs are available to the CAPM P~ 3
Swazi farmers at no c<ost through local irrigaticen Zea

Irrzgation training for hire has been ident:if:es
available through ZMCK Consulting Engineers, My
Swaziland; Loxton, Venn & Asscciates, Sandton, 3
Africa; and Murray, Z2iesenbach & 3andenhorst, Nels
South Africa.
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ANNEX A

EMBEKELWENI DRIP IRRIGATION EQUIPMENT LIST



COMMERCIAL AGRICULTURAL PRODUCTION AND MARKETING PROJECT
(CAPM)

OCEANIC BUILDING
9 USUTU CRESENT
MATSAPHA INDUSTRIAL SITES
MATSAPHA, SWAZILAND
TELEPHONE: (268) 86210 FAX: (268) 86213

DATE: NOVEMBER 24, 1392
FROM: DOYLE GREMNOBLE, PRODUCTION HORTICULTURIST
TO:

FAX:
‘ .

The CAPM Project is seeking price quotations on the following
drip irrigation equipment. The equipment will be purchased by the
Swaziland Ministry of Agriculture and Cooperatives (MQAC).
Quotations must reach the CAPM ocffice by the afternoon of
December 2, 1992 at the above address or fax. Quotations should
include delivery price to the CAPM office in Matsapha. Also,
indicate how socon equipment can be delivered after receipt of
final order.

DRIP IRRIGATION EQUIPMENT LIST

1 x 110 mm x 4 m flexible plaestic type hose (Kana-flex or
equivalent) with all the necessary fittings -rinlet of the
hose to attach to 110 mm PVC pipe, class 4, male end and
cullet of hose to attach to 125 mm PVC pipe, class 4, female
end. All PVC pipe with 1ubber ring couplings. Pressure at
attachment point 250 kPa of 35 psi.

1 % 110 mm x 4 m flexible plastic type hose (Kana-flex or
equivalent) with all the necessary fittings - inlet of the
hoee to attach to 150 mm galvanized steel pipe, male end and
outlet of the hose to attach to 125 mm PVC pipe, class 4,
female end, rubber ring coupler. Pressure at the attachment
point 250 kPa or 335 psi.

1500 m % 125 mm PVC pipe, class 4, rubber ring couplers.

2 3% 125 mm x 125 mm x 125 mm Tees for PVC pipe, class 4, rubber
ring couplers.

2 % 125 mm butterfly valves with proper fittings to install onto
125 mm PVC pipe, class 4, rubber ring couplers.

2 % 125 mm % 125 mm 90 degree elbow for PVC pipe, class 4, rubber

ring couplers.

1 x 125 wm end plug, PVC pipe, class 4, rubber ring couplers.



2 filters (sand or disc), 130 to 140 mesh, manual back flush,
for a total flow of 12.6 l/sec. or 200 gallons/minute, with
the necessary fittings and valves and pressure gauges, both
inlet and outlet to attach to 125 mm PVC pipe, class 4,
rubber ring couplers.

3000 m drip tape, 30 cm emitter spacing with 2 l/hr.emitter flow
rate (Queen Gil 10 or equivalent).

4000 m x 80 mm polyethylene, classs 3, LDPE, non SABS.

27 % 125 mm x 125 mm x 80 mm Tees - 125 mm PVC pipe, class 4 to
pelyethylene, class 3, LDPE, non SABS.

27 % 80 mm brass valves with fittings to install unto
polyethylene pipe, class 3, LDPE, non SABS.

27 % 80 mm end plugs for polyethylene pipe, class 3 LDPE, non
SABS.

27 disk filters with the necegsary fittinge to install onto 75 mm
polyethylene pipe, class 3, LDPE, non SABS with maximum flow
of 2 1l/sec. or 30 gallons/minute.

81 x 80 mm % 80 mm x 50 mm Tees to fit polyethylene pipe, class
3, LDPE, non SABS.

1400 m x 50 mm polyethylene pipe, class 3, LDPE, non SABS.

3000 drip tape connectors for 50 mm polyethylene pipe, class 3,
LDFPE, non SABS.

81 % 50 mm end plugs for polyethylene pipe,class 3, LDPE, non
SABS.

€1 x S5O0 mm brass valves with the necessary fittings to install
unto 50 mm pulyethylene pipe, class 3, LDPE, non SABS.

81 pressure regulators, 110 kPa pressure or 15.7 psi, with the
necessary fittings to install onto 50 mm polyethylene pipe,
class 3, LDPE, non SABS.

oM



'COMMERCIAL AGRICULTURAL PRODUCTION AND MARKETING PROJECT
(CAPM)

OCEANIC BUILDING
9 USUTU CRESENT
MATSAPHA, SWAZILAND

TO: FIRMS REQUESTED FOR PRICE QUOTATIONS ON DRIP IGATION
EQUIPMENT

FROM: DON BROSZ, CONSULTING IRRIGATION ENGINERR 4§;Zr///
DATE: NOVEMBER 25, 1992

MY FACE IS RED WITH EMBARRASSMENT!! There are several errors on
the drip irrigation equipment liet for which you are being asked
for price quotations. It is not the fault of Doyle Grenoble,

vhose name appears on the letterhead. The mistake is mine and
please accept my deep apology.

First page - the globe valves should be butterfly valves.
Second page - 2nd line should read 12.6 l/sec. not 1/hr.

Second page - 2nd paragraph should read 53000 m of drip tape not
3300.

Second page - 7th paragraph should read 2 l/sec. not 1l/hr.

A corrected copy is sttached - please destroy the initial copy
you received.
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4m x 1COmm ID Kanaflex I5755 Hose

¢ x 10Cmm Swaged iHipples (Galvaniszod)
2 x 11O0mm x 100 L& Female Adaptor
2 x 100mm Stainless Steel liose Clawps

4m x 100mm ID Kanafleyx IS 755 Hose

1l x l25mm x 100mm LMG Femnle Adaptor

2 x 100mm Swaged Nipples (Galvanised)

1 x 150mm x 100mm Galvanised Reducing Bush
2 x 100mm Stainless Steel Hose Clamgs

1500mm x 125mm Class 4 UPVC Pipe with integral
lyng rubber joint ring

2 x l25mm LM6 LEqual Tees

2 x 125mm Varix Type V.A. Butterfly Valve
2 x 125mm LM6 Flange Aidaptors

2 x 125mm LM6 90° Elbows
1 x 125mm LM6 End Cap

2 x Sand Filters 130 - 140 mesh with manual
backflush and flow of 12,6 1/sec complete with
Flanged valves and pressure guage.

(price excludes silica sand)

53000m x 12mm 2 L/H Drip-in regular with 30cnm
emitter spacing (.o yR. PlL.s ~rfi)

4000 x 80mm LDPE pipe (non SABS)

27 x 1l25mm x 80 BSP LM6 Riser Tees
27 x 80mm Insert Male Adaptors
27 x 80mm Stainless Steel Hose Clamps

27 x 80mm Brass Gate Valves
52 X 80mm Male Adaptor Inserts
52 x 80mm Stainless Steel Hose Clamps

/Cont..-..



13,

14,

15.

16.

17.

18.

19,

20.

-2 -

27 x 3Cmm Male idaptor Inserts
27 x 8Cmm End Caps BSP Galvanised
27 x 8Cmm Stainless Steel Hose Clamps

27 x 40mm Disc Filters, flow rate 10 cubic m
of water per hour.

8l x 80mm x 80mm Equal Tee Inserts
81 x 80mm x 50mm Reducer Coupling Inserts

1400 x 50mm L.D.P.E. Class 3 pipe (non SAES)
3000 x 1l2mm Combination Saddles and Nut
8l x S0mm End Plug Inserts

8l x 50mm Brass Gate Valves
162 x 50mm Male Adaptor Inserts
162 x 50mm Stainless Steel Clamps

8l x 110 KPA Pressure Regulators



ANNEX B

EMBEKELWENI DRIP IRRIGATION PRICE QUOTATIONS
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INDOC PAINTS
INTERIOR &
EXTERIOR PAINTY;

g ASTORE
INSEATS 4

COMPRESSION
ATTINGS

HOPESLODPEFPE

HYDRALLIOS
O & PITTINGS

POLYCOR®
THE PLUMBERS
PIPR

SWD (PTY) LTD
P.O. Box 112
MANZINI

Tel: 563418 Fax: 53418

RO

1)

2)

3)

4)

5)

6)

7)

C.A.F. M. PRCJECT
9 U3UT. CREJENT
MATSAFA

ATT : MR DOTYLE GRENDELE
Ce: MR DON BROZ

DEAR SIKRS

b4, 1292

THANK YOU FOR YOUR ENQUIRY REGARDING SUPPLY OF EQUIPMENT
FOR DRIF IRKRIGATION FOR 27 PARTICIPATING FARMERS.

PLEASE FIND HEREUNDER OUR QUOTATION.

4 MT KANAFLES 100MM PIPE

110 MM X 4" MA3 SOCKET

4" SWAGE GALV NIPPLE

125 TO 110 MR1 REDUCING SOCKET
110 GALV SWAGE NIPPLE

[ S W VN
gl -

4 MT X 100 MM KANAFLEX PIPE
100 MM GALV SWAGE NIPPLE

125 MM TO 100 MR1 RED SOCKET
100 MM GALV SWAGE MIPPLE
100 MM KANAFLEX CLAMPS

[ T S O
P< QDS DC e X<

1,500 MT X 125 MM CLASS 4 PVC PIPE

AS 250 X BMT LENGHTS (beT/M t Iohzx/‘m)

2 X 125 MM X 125 MM X 125 MM TEE

BALL VALVES DOUBLE UNION

2 X 4"
2 X 125 MM X 4 MALE ADAPTOR AM 3 125-4)SW

2 X GO1 90 DEG ELBOW SOLVENT WELD 125 MM

1 X 125 MM SOLVENT WELD END PLUG

100 MM X 150 MM GALV REDUCING SOCKET

238.
100.
.92
85.
22.

22

238.
22.
36.
895.

.92

74.

25305.

182.

1800.
186.

334

133.

00
ao

00
82

00
92
00
00

88

00

76

00
00

.00

00

24


http:25305.00

Stookiets ot

INDOC PAINTS
INTERIOR &
EXTERIOR PAINTS

AN RASTICS

HOP.EALDPEPFES

MEBOGA

HYDRALLIOS
PSS 4 PITTINGS

POLYOCO»

SWD (PTY) LTD
P.O. Box 112
MANZINI

Tel: 53418 Fax: 53418

RO

=

g9

11U

119

18,

14)

16)

17

18

© X SAND AdD DISC COMBINATION FILTERS
50.000 LTR - HR OR 13.33 LTR . SECOND 37
WITH >uG K3 SILICA SAND. 8 X 3" 3SINGLE UNION BALL
VALVES AND RELEVANT PIFES MANUAL BACK FLUGH

AND 125MM EVC TO 75MM REDUCER SOCKETS 12326
93 X 1000 MT QUEEN FILL 10 TYPE DRIF TAPE
30CM EMITTER 3PCAING ZLTR PER HOUR | 28080
(O.SB/n)
400! MTR X 80 MM CLASS 3 LDPE FIPE 23200
(5:52/m = 583//00m)
27 X 125 MM X 125 MM X 380 MM TEES PVC FEMALE 24867
27 X 80 MM INSERT MALE ADAPTORS ' 183
27 X 380 MM GATES S/S HOSE CLAMPS 183
27 X 80 MM BRASS GATE VALVES 3606.
54 X 30 MM INSERT MALE ADAPTORS 366.
54 X 80 MM GATES S/S HOSE CLAMPS3 367.
27 X 80 MM X 50 MM INSERT REGUCING COUPLING 384
27 X 50 MH END PLUGS 90.
81 X HERBIE CLAMPS 202.
27 DISK FILTERS 3" INLET / OUTLET MANUAL FLUSH
120 MESH 8640.
54 X 80 MM MALE ADAPTORS 366.
54 X 80 MM GATES S/S HOSE CLAMPS 3867.
84 X 80 MM X 80 MM X 80 MM INSERT TEES 1620.
1 X 30 MM X 50 MM INSERT REDUCING COUPLING 1153.
324 X 30 MM GATES S/5 HOS3E CLAMPS 2203.
4 X 100 MTR X 50 MM CLASS 3 LDPE PIPE 1167.
(291.50 /100 m)
3000 DRIP TAPE HEAD CONNECTORS 4800.
3000 HEAD CONNECTORS WIRE TIES 180.
1 X WIRE TIE TOOL 134.
81 X 50 MM END PLUGS FOR LDPE PIPE 270.
81 X 50 MM GATES S/5 HOSE CLAMPS 382.¢C

B-2

INLET OUTLET

.00

.00

.00

.28

.06
.60

66
12
20

.48
18
50

0o
12
20

00
44

2
o

20

00
00
Qo

54


http:P.UaLD.P.EW
http:232S0.00
http:28090.00
http:12326.00

CApRo

Stookiats oh

INDOC PAINTS
INTERIGR &
EXTERIOR PAINTS

) @ ASTORE

ANl RASTICS

HDPEALDP.EFFES

MEROA
FElLEDC

HYDRALLIOS
PSS & FITTINGS

POLYOCOP»

SWD (PTY) LTD
P.O. Box 112
MANZINI

Tel: 53418 Fax: 53418

21 X 53 MM BRAZS GATE VALVES 4858.12
(€2 X 50 MM INSERT MALE ADAPTOR 923.40
132 £ 50 MM GATEZ S/5 HOSE CLAMPS 550.80
31 “REISURE REGULATOR VALVES 5022.00
21 X L0 MM SALV NIPFLES 298 .39

TOTAL 133206.33

HOPING THIS QUOTATION MEETS WITH YOUR REQUIREMENTS.
SHOULD YOU HAVE ANY FURTHER QUERRIES PLEASE DO NOT HESITATE

TO CONTACT US.

P HORNSBY
PROJECTS MANAGER

Yoo m x Seoma -29/.20//ao.q 2 IS %7 20

= My Yoo m XD M = /767,26

Mings Hooem x $6 mm = 23 250
s

133264.33
- {6l lo
— 23280, 00

/08 759./13
15757 20

|2 %s1 633
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Swazi AGRI - PLaN (PTY.) LTD.

P.O.Box 2830
Manzini
Swaziland

Tel: (09268) 55053
Fax: 55053

07/12/1992

CAPM

OCEANIC BUILDING

9 USUTU CRESENT
MATSAPHA

ATT: MR. DON BROSZ
Dear Sir

We thank you for the opportunity to quote on the Embekelweni

Drip System.

Please hereby accept our quotation.

Yours Faithfully

T. E4Z CHANGUION

R4

Directors: T.F./A.M./ LA. Changuion



X 110mm
x 100mm

- /-

Lrmbekelvien? DRP Svsizm
CRPr FReIEeT

¥ 1COmm ID Kanaflex IS755 Hose

x 100mm Swaged Hipples (Galvanised)
x 100 LM6 Female -Adaptor
Stainless Steel Hose Clanps

2. 4m x 100mm ID Kanaflex IS 755 Hose
X 1l25mm x 100mm LM6 Female Adaptor
x 100mm Swaged Nipples (Galvanised)

1

2
1
2

3. 1500mm x 125mm Class 4 UPVC Pipe with

X 150mm
x 100mm

x 100mm Galvanised Reducing

Stainless Steel Hose Clamps

lyng rubber joint ring hs#ﬁﬂ;:gmq/zﬁ)

L. 2 x 125mm LM6 Equal Tees

5. 2

2
6' 2
7 1

8. 2 x Sand Filters 130 -~ 140 mesh with manual
backflush and flow of 12,6 1/sec complete with

X 125mm
X 125mm

X 125mm

X 125mm

Varix Type V.A.

Butterfly Valve

LM6 Flange Adaptors

LM6 90° Elbows

LM6 End Cap

Flanged valves and pressure guage.

(price excludes silica sand) 1

9. 53000m x 12mm 2 L/H Drip-in regular with 30cnm

emitter spacing (io yR. Plus L - (1,27 [m)

10. 4000 x 80mm LDPE pipe (non SABS)

11. 27
27
27

12, 27

52
52

/Cont..

=

80mm
80nmm

x X

125mm x 80 BSP LM6 Riser Tees

Insert Male Adaptors
Stainless Steel Hose Clamps

x 80mm Brass Gate Valves
Male Adaptor Inserts
Stalnless Steel Hose Clamps

x 80mm
x 80mm

SWAZ! AGRKPLAN (PTY.) LTD.
P.O. BOX 2830
MANZINI
IRL, 55083
B-5

Bush

integral
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13.

1y,

15.

16.

17.

18.

19.

20.

27 x 80mm Male Adaptor Inserts
27 x 80mm End Caps BSP Galvanised
27 x 80mm Stainless Steel Hose Clamps

27 x 40mm Disc Filters, flow rate 10 ~ubic m
of water per hour.

81 x 80mm x 80mm Equal Tee Inserts
81 x 80mm x 50mm Reducer Coupling Inserts

1400 x 50mm L.D.P.E. Class 3 pipe (non SABS)
(228, “’/ne m)

3000 x 12mm Combination Saddles and Nut

81 x S5Omm End Plug Inserts

8l x 50mm Brass Gate Valves
162 x 50mm Male Adaptor Inserts
162 x 50mm Stainless Steel Clamps

81 x 110 KPA Fressure Regulators

Grano TotaL:

e

2

SWAZI AGRI-PLAN (PTY.) LTD,
P.O. BOX 2830
MANZINI -
TEL. 55053
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A. J. NYMAN

SWAZ
(PTY)

Irrigation Subplles
No. 3 Commercial Centre, Johnson Street,

DARBERTCN 1304
Fax (01314) 24198

LAND
Telax 33-5698

. TD.

MBABANE

IARM
Jce=anic Builazing
? iJsutu Cresent
MATSAPHA
SWazZILaMp

¢ Decemper 9%

]E UeuTaTiaonNn SoR ISRIGATICHM EGUIPMENT
we chamk vyou for the ooporturity to cuotelon
SUbMIt herewiss our aguotation,

DETAIL OF QUOTATION

¥ 100 mm kKena-+lex hose
ifizcation

2. I % 199 =sm Kena-+lex hose as por

specitication & SPO-00
3. 1500 m = 123/6 PYC pipes (79_”/4,,,) R 19 7640-00
d. <~ » 123 mm M6 Egual Tees = L9300
5. < % 123 m Jutterilv valves with

flange adantors ] B24~00
5 2 ¥ 123 mm x 90° LHg bends R 1BO-0Q¢C
7. 2 x 125 mm LM& Eng olug = 35-0¢
2. 2 » Sand filters with secondary

disc filters with fittings and

valves as specified 9 920-00
Q. 33 V00 m Tvioorm drio tape, IO mm 174

30acing and {,8 l/h (a,.,l.;)_/”) 8 Z2 Z00-0¢

(Z/Fé 7} 50 )
L0, 9000 m x ®9/3 LDPE pipe (6'$7%h°°"0 24 750-00 s, L 7 Zome;
X Somm ..
1. 27 s« 125 mm1Tees as sopecified A2 340-04
Jo

L2, 27 « 80 mm Brass gate vaives as

soecified H 3 2BG-00

4 —
15, 27 - B85 mm End olugs B 110=-Q0
Dirsciows: P. VERMAAY K, 2, ), MINNAAR M, C. Posua ’

'B_-T..

as per

the apove anc



27 = 40 1m Amiag Diuc filters witn

*ittings and viaves as specirfied 8 12 Z30-00

SOomm f Somm ..
€! - & e Tszg as scecified R ZIBO-gn
I4ac m - 26/3 LOPE sige R 55~ 0

(67..’“//0001)

~0OL0O Cambination saddies B Z 230-20¢
Bl - 30 mm Enc oiugs = 1 35-0u
Sl - Brass 98te valves as scecified R4 T00-90

Sl = 40 mm Prossure reauiating valvesf R ;g L00-0C

ot - — e —

TOTAL RI1ZE $97-0¢

- at an -

ALTERNATIVE PROFOSALS

L.

ooe X Somm @
Miwus Yoo ¥ So mm

ke oropcse that the 7 X &0 mm Disc Filters (nder item
13 o2 Jeft gut of the svstem as | we have already
orovided ‘or dise filters at the maj flizration clant
W“nder item G, This wi]] have a savirp of R12 3IC~00 on
the orojeci.

We orcocse that item 10 be changed t4 the followirg:
LQID m 635/ LDPE
2600 w 59/3 LDPE
1600 m ag/3 pes

TATAL R 9 6350~QG

49 mm Lt would he sufricient even j thav irrigate all
three blocks at cnece.

With eacn line starting with &5 mm a:r gcing down to

The $3AVIng with thisg alternative woulld be
' R 15 100-00

The ¢

he tal for the ouotation with the‘alternative ctters
will

be 8199 3&7-00,
+ 738s-vo0
/02,2 5d—_ 5

272¢, 4o
4175 C.00

126 997,00
= 2473V, 00
AT 730 00

le4 15, 0 ( Semc Sav.das 1w Aimlues Aete)

1}

2

- 12 330,00 (Susies oF Dise 25 )
_O-:) Ld € Lim

3
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BOZONGO IRRIGATION (PTY) LTD

REG NO 280 OF 1992

TELEPHONE: 30276 P 0 BOX 40
53359 NSOKO

7 December 1992
CAPM Project
P O Box 2015

MBABANE
Swaziland

QUOTATION: DRIP IRRIGATION SCHEME

We have pleasure in submitting a quotation on the supplying of the irrigation

equipment

oo
BT H O N

XX KX XXX XX XX

e . - I e
XXX XXX XX XXX XXX

-
b3

=
O OANNNNN
X X X X X X X

[2%

listed below:-

110mm x 100mm LM6 Flanged Adaptor T/D
100mm 5/0 Flange T/D

100mm S/0 Swaged Nipples

100mm x 125mm W/0 Concentric Reducer

125mm W/0 Flange T/D

125mm x 125mm LM6 Flanged Adaptor T/D

M1é » 50mm Bolts and Nuts

100mm “/Packing

125mm R/Packing

100mm Kanaflex Delivery Hose

100mm Heavy Duty Clamps E 494.97

150mm W/0 Flange T/D

150mm S/0 Flange T,/D

150mm S/0 Swaged Nipple

150mm Kanaflex Delivery Hose

150mm Heavy Duty Clamps

150mm W/0 Swaged Nipple

150mm x 125mm W/0 Concentric Reducer

125mm W/0 Flange T/D

125mm x 125mm LM6 Flanged Maptor T/D

HM16 x 50mm Bolts and Nuts E 900.55
125mm Class4 u-PVC Pipe with Rubber Joints (fm 7)

125mm LM6 Equal Tees

125mm Butterfly Valves (Lever Type)

125mm x 125mm LM6 Flanged Adaptors T/D

Ml6 x 150mm Bolts and Nuts

125mm x 90deg LM6 Bend

125mm LM6 Endcap E 22 855.40

Bank of 2 x 80mm MULTIFLO SAND FILTZRS with Hydraulic Valves,

In- and Outlet Manifolds, Shastomits, Pressure gauge and fittings
for washing of Filtration-unit.

125mm x 100mm Concentric Reducer

125mm W/0 Flanges T/D

100mm W/0 Flanges T/D

100mm Butterfly Valves (Lever Type)

M16 x 50mm Bolts and Nuts + 6 x 100mm R/Packing

M16 x 150mm Bolts and Nuts + 2 x 125mm R/Packing

Pockets Filtar Sand E 14 339.33

B-b &



CAPM Project (continued)

53000m x 2 1/h x 300mm Dzip-In Light Dripperline (5yr warranty) E 43 062.50

------------------------------------ (0.8//m)
5400m x 50mm LDPE Class 3 Polyethylene Pipe Non SABS E 14 033.00 /
——————————————————————————————————— (259.%7/ 00 m)
27 x 125mm x 50mmBSP LM6 Riser Outlet Tee
54 x 50mm x 40mm Galv Reducing Bush
27 x 40mm x 1000mm Galv Standpipe
27 x 40mm Galv F/F Bend
27 x 40mm X 300mm Galv Stand pipe + 20mm socket welded
27 x 20mm Galv Nipple
27 x 20mm Ball Valve
27 x 40mm Brass Gate Valve
27 x 40rmm Galve Barrel Nipple
27 x 40mm Galv Conical Union
27 x 40mm Disc Filter with Pressure Gauges
27 x 50mm Hydraylic Pressure Regulating Valves
27 x 50mm x 300mm Galv Standpipe
27 x 50mm Galv Socket
27 x 50mm Galv M/F Elbow
27 x 50mm x 1000mm Galv Standpipe
27 x 50mm Galv F/F Bend
27 x 50mm Nylon Adaptors
54 x 50mm/3 Wire Clamps
20 x Rolls PTFE Sealing Tape E 28 692.00
54 x 50mm Nylon Combination Tee
27 x 50mm Nylon Combination Elbow
81 x 50mm Nylon Insert Endplug
81 x 50mm Nylon Adaptor
600 x 50mm/3 Clamps
81 x 50mm Galv Barrel Nipples
81 x 50mm Brass Gate Valve
3000 x 16mm x 12mm Combination Saddle and Nut E 6 596.44
TOTAL QUOTATION VALUE........ E_130 974.18

Delivery at CAPM Matsapha Swaziland 4 to 6 Weeks after date of order.
(Please allow an extra 3 weeks if order is placed before the festive
season)

TERMS OF PAYMENT: Payable on date of delivery or as per arrangement.
All goods carry the normal manufacturers warranty.

Trenching and installation is not included but can be quoted for.

We once again thank you for allowing us to render a quotation.

Yours Faithfully

ALWYN KRUGER (M.S.A.I.I.
for Bozongo Irrigation

o

\
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Mike Taylor Technical Services (Pty) Ltd

P.O. Box 2953 Tel: (09268) 52729

Manzini (09268) 85310

Swaziland Fax: 85112
MT/ jht

4 December 1992

%ommegcial Agricultural Production and Marketing Project
CAPM

Oceanic Building

9 Usutu Crescent

Matsapha Industrial Sites

Matsapha

Swaziland

For the attention of Mr D Grenoble
Production Horticulturist

Dear Sirs

Please find attached our tender for drip irrigation
equipment.,

All prices quoted are nett delivered to CAPM, Matsapha.

Due to manufacturers closing for annual shutdowns, delivery
will be mid-January.,

We hope that our quotation meets with your approval. Should
you have any quesies do not hesitate to contact us.

Yours faithfully,
for MIKE TAYLOR TECHNICAL SERVICES (PTY) LIMITED

U

M TAYLOR
Director

Enc.

Directors : M. Teylor, J.H. Taylor
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4m x 1COmm ID KANAFLEX IS755 Hose

2 x 10Omm swaged nipples (galvanised)
2 x 110mm x 100 Lii6 Female Adaptor

2 x 10C Stainless Steel Hose Clamps

4m x 100mm ID Kanaglex IS 755 Hose

1l x 125mm x 100mm LM6 Female Adaptor

2 x 100mm Swaged Nipples (Galvanised)

1 x 150mm x 100mm Galvanised Reducing Bush
2 x 10Cmm Stainless Steel Hose Clamps

1500mm x 125mm Class 4 UPVC Pipe with integral
lyng rubber joint ring

2 X 125mm LM6 Equal Tees

2 x 125mm Varix Type V.A. Butterfly Valve
2 x 125mm LM6 Flange Adaptors

2 x 125mm LM6 90° Elbows
2 x 125mm LM6 End Caps

2 x Sand Filters 130 - 140 mesh with manual
backflush and flow of 12,5 1/sec complete with
Flanged Valves and Pressure Gauge .

Price excludes silica sand.

5300m x 12mm 2 I/H Drip-in regular with 30cm
emitter spacing (10yr pluvs life)

4000 x SOmm LDPE pipe (non SABS)

27 x 125mm x 50 BSP LM6 Riser Tees
27 x 50mm Insert Male Adaptors
27 x 50mm Stainless Steel Hose Clamps

27 x 50mm Brass Gate Valves
52 x 50mm Male Adaptor Inserts
52 x 50mm Stainless Steel Hose Clamps

/Contooooo'

%-15

E
169,48
20,18
71,16
6,90

169,48
38,43
20,18
69,21

6,90

247 72

16448,72
148,17

222,49
101,86

138,14

53,28

6692,16

39756,81
8903,00

1630,16
23439
72,73

1402, 80
102,81
140,04

394 .20



13,

14.

15.

16.

17.

18.

19.

20.
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E

27 x 5Cmm Male Adaptor Inserts 53,39
27 x 5Cmm End Caps BSP Galvanised 332,39
27 x 5Cmm Stainless Steel Hose Clamps 72,73

27 x 40mm Disc Filters, flow rate 10 cubic metres

of water per hour. (130 mesh) 9135,90
81l x SOmm x 50mm Equal Tee Inserts 273,44
1400 x 50mm LDPE Class 3 pipe (non SABS) 2670,90
30C0 x 12mm Combination Saddles ané Nut 1310,91
8l x 50mm End Plug Inserts 70,37
81 x 50mm Brass Gate Valves 4008,00
162 x 50mm Male Adaptor Inserts 240,18
162 x SOmm Stainless Steel Clamps 415,63
81 x 110 KPA Pressure Regulators 1399,85
9%7ﬂ!zJ7'
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ANNEX

c

SOILS, PLANTS AND IRRIGATION
AND
IRRIGATION VATER MANAGEMENT ON THE FARM



Soils, Plants, and Irrigation
Soils

In irrigation, the soil's most important function is to store water and
nutrients for the plant. A soil's texture and structure are major factors
affecting how much water it can hold for plant use. "Available water" refers
to the amount of water that a soil can store and that is accessible for plant
use. Not all the water stored in the soil is available for the plant to use.
Available water is the difference between field capacity (the most water the
soil can hold) and permanent wilting point (soil condition reached after the
plants have taken all the water they possibly can from the soil; the soil is not
completely dry but plants are unable to take it).

A simple way to determine soil texture or soil type in the field can be
done as follows. Place some soil in the palm of the hand. Add a little water to
the soil and gently rub the palms of your hands together. Soil type can be
determined by consulting Figure 1.

|
Soil cannot ©emm.. | YETY | Stuck can be bent
form a stick. P s sandy | half-way round. loam
Soil forms a . _
stck. Will break | (¥, | sandy | SUck can de bent clay
when bent. ' Y | more than half-way. loam
Stick will bend ,
a litle before '@% sandy | Stck can be bent clay
breaking. Ioam |{inw aring.

FIGURE 1. Determining Soil Type
The following table shows the available water of different soil types.

Available water for plant use

Soil type mm/cm inches/foot
Sandy 0.4 0.5
Sandy loam 0.8 1.0
Loam 1.3 1.6
Clay loam 1.7 2.0
Clay 2.1 2.3



Plants

The roots of the plant are in contact with the soil and feed the plant with
water and nutrients as available in the soil.

Root depths vary by crop. The following table shows the approximate
root depth for various fully grown crops. These depths indicate where the
major numbers of the roots can be found in the soil. Restricting layers (hard
pan, high groundwater table, rocks, etc.) within these soil depths may limit
how far the roots can penetrate.,

30-40 cm 40-60 ¢cm 60-75 cm 15-100 cm 100-125 cm
Lettuce Cabbage Carrots Tomatoes Maize
Radishes Cauliflower Eggplant Asparagus Corton
Spinach Peas Potatoes Melons Sorghum
Onions Green beans Cereal crops Parsnips Sunflower
Broccoli Cucumbers Cantaloupe Tumips Raspberries
Brussels sprouts  Peppers Groundnuts Pumpkins Fruit trees
Celery Red beets Squash

Garlic Swiss chard Sweet potatoes

Strawberries

To illustrate the difference in crop root depths, a few different plants
and their root depths are shown in Figure 2.

FIGURE 2. EXAMPLE OF CROP ROOT DEPTH DIFFERENCES

Penetration of roots into soil will increase as plants grow from

seeclings to maturity. A rough estimate can be made on sight. The height of

the plant above the ground is roughly equal to the root depth as shown in
Figure 3.



plant height
A

“ root depth
7]

FIGURE 3. ROOT DEPTH ROUGHLY EQUALS PLANT MEIGHT

To determine how deep the irrigation water has gone into the soil, an
irrigator can use a small iron rod. In wet soil the rod will push into the soil
very easily. When the bottom of the rod reaches dry soil, it needs to be
pushed much harder to continue going deeper into the soil. The point at
which the rod begins to push harder is the line between the wet soil and dry
soil. Use the small iron rod when irrigation water is being applied, as shown
in Figure 6.

FIGURE 6. USING THE IRON ROD TO DETERMINE DEPTH OF
IRRIGATION WATER

Irrigation should be stopped a few centimetres before the water
reaches the bottom depth of the plant roots. After irrigation is stopped, there
will be enough water in the already wetted soil for it to continue moving
down to the bottom of the plant roots.

When using the iron rod, within limits, the irrigator does not need to
worry whether or not irrigations are scheduled too frequently. The iron rod
should be used for every irrigation. Some irrigations may take only a few
hours to fill the soil with water to the plant root depth, while other
irrigations may require water 1o be applied for many more hours. The iron
rod is an excellent tool for the irrigator to determine how long the irrigation
water should be applied for each irrigation.
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Plant root depth  Available water

Soil tvpe (cm) for plant use (mm)
Sandy 30 12
60 24
90 36
120 48
Sandy loam 30 24
60 48
90 72
120 96
Loam 30 39
60 78
90 117
120 156
Clay loam 30 51
60 102
90 153
120 204
Clay 30 63
60 126
90 189
120 252

If equal amounts of water are applied to different soils, there will be
different wetting depths for the various soils, as showa in Figure 7.

Eln’l‘!ﬂ".h
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FIGURE 7. APPLYING EQUAL QUANTITIES OF WATER RESULTS 1IN
DIFFERENT WETTING DEPTHS FOR VARIOUS SOIL TYPES
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Again, the iron rod can be used as a guide to determine depth of
irrigation for various soil types.

Knowing the soil type and the plant rooting depth, the available water
to the plant is approximately as shown in the above table.

Furrow Length

The choice of furrow length depends on soil type, size of stream of water
flowing down the furrow, irrigation depth, field size and shape, slope, and
farming practices.

On sandy soils water infiltrates rapidly. This means furrows must be
short (100 m or less), so that water in the furrow can flow quickly to the far
end of the field. If the furrow is too long for the irrigation stream size, too
much water will be lost in deep percolation near the head end of the field.

On clay soils water infiltrates more slowly, and so furrows can be
longer than on sands (up to 800 m or more), even when only small irrigation
stream sizes are available. If the furrows are not long enough for the
irrigation stream size, excessive run-off can occur. This is because water
cannot be ponded in furrows for a Jong enough time to irrigate the soil to the
desired depth. Thus, water must be left flowing in the furrow until enough
of it has been absorbed into the soil which may require excessive run-off.

Furrows can be longer on the same soil when a large irrigation stream
size is available. This is because water will advance more rapidly down the
furrows as the flow is increased. However, there is a limit to the size of
stream that can be used because of the risk of soil erosion.

Applying larger irrigation depths also means that furrows can be
longer because there is more time to spread the flow down the furrows.
When furrows are used on steeper sloping land (up to 0.3%) they can usually
be longer. This is because water moves more rapidly down the furrow as the
slope increases. However, on sloping land there is always the risk of soil
erosion. As the land becomes steeper than 0.3, smaller irrigation stream sizes
are used in order to prevent erosion. This means that shorter furrow lengths
must be used.

As in the case of basins and borders there are no simple ways to
calculate the best furrow length for different conditions. It is usual to rely on
local experience or the experience of others.

Using the folowing table, for example, on a clay soil with a slope of
0.1% the maximum irrigation stream size is 3.0 I/s and the best length of
furrow is 34C m for an irrigation depth of 75 mum. If the application depth is
increased to 150 mam the furrow length can also be increased to 440 m.



Suggested furrow lengths (mn):

Maxi. irrig. Average irrigation depth (mm)

Slope stream size C‘lay Loam Sand

(%) (1/5) 150 S0 100 150 30 75 100
0.05 3.0 300 400 12270 400 60 90 150
0.1 3.0 340 440 180 340 440 50 140 190
0.2 2.5 370 470 22 370 470 120 190 250
0.3 2.0 400 500 280 400 500 150 220 280
0.5 1.2 400 500 280 370 " 470 120 190 250
1.0 0.6 280 400 250 300 370 90 150 220
1.5 0.5 250 340 220 280 340 80 120 190
2.0 0.3 220 270 180 250 300 60 90 150
FIELD SI1ZE AND SHAPE

Field size and shape may be a practical limit to furrow length. In small
fields, furrows may be as long as the field. Larger fields may be divided into
two or more equal lengths. Tlns makes it easier to deliver the same amount
of water to each furrow.

FARMING PRACTICES

From a farming point of view, furrows should be as long as possible. Fewer
farm channels and drains are needed, less land is taken up by the channels,
and mechanization is easier. Short furrows require a lot of attention because
the flow must be changed frequently from one furrow to the next.

The use of tractors on the farm can also affect furrow length. Furrows
are often compacted by tractor tyres and this can reduce soil infiltration
rates. Compaction may be of benefit on sandy soils, as furrow lengths can be
increased without extra percolation loss. However, all the furrows would
then require similar compaction; otherwise, water would advance at different
rates in different furrows.

Ideally furrows should have a uniform slope. A minimum siope of
0.05% is needed to ensure that water will flow down the furrow and any
excess water can be drained. The maximum slope depends on the risk of soil
erosion, a factor that {s more critical in furrows than borders because the
flow is confined to a small channel and so it can erode the soil more easily.
In arid regions, the maximum furrow slope should be about 2.0%. In more
humid regions with a risk of intensive rainfall the maximum slope should be

about 0.3%.



The maximum allowable slope is usually related to a nonerosive
irrigation stream size, as shown in the above table. This is the maximum
stream size that will not cause erosion in the furrow. Furrows on slopes of
0.05% and 0.1% could safely carry flows greater than 3.0 I/s from the
viewpoint of erosion. In practice, however, this amount could be beyond the
capacity of most furrows and overtopping would occur.

SWAZI NATION LANDS

Field sizes of small farms, such as those on Swazi Nation Lands, are usually
very small. Irrigation furrows are often less than 50 metres in length. In
short furrows, such as on Swazi Nation Lands, the length of time irrigation
water is in the furrow is not long enough to completely fill the plant root
zone. The irrigation stream needs to be changed back and forth bctween
furrows during each irrigation until sufficient water has been applied to fill
the plant root zone area for each respective crop. ‘
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Irrigation Water Management on the Farm
When to Irrigate

PLANT INDICATION

When the plant can no longer obtain enough water from the soil to satisfy its
need for water, it will begin to show signs of wilt, particularly during the
hottest part of the day. Waiting for the plant to show signs of wilting is not
recommended, however, because this may mean lower yields.

"FEEL" METHOD OF DETERMINING SOIL MOISTURE

A common method for Jetermining when to irrigate is to feel the soil and to
observe its appearance. This method is relatively accurate. Soil samples are
taken using a soil auger, shovel, etc., as shown in Figure 8.

FIGURE 8. DETERMINING SOIL MOISTURE USING A SOIL AUGER

Once the soil texture has been determined (see "Soils, Plants, and Irrigation,"
this chapter), the soil sample is squeezed in the palm of the hand, as shown in
Figures 9, 10, and 11.

Irrigation should be started when the feel and appearance indicates that
about 50% of the available moisture has been taken from the soil at about the
middle of the plant root area. This will mean that the top half of the plant
root area is quite dry, while the bottom half is still somewhat wet. Another
guide for determining when to irrigate is shown in the following table:

7



Coarse Texture - sandy loams and loamy sands

(2)

* 0 to 25% Available Moisture - Dry, loose, * 25 {o 50% Available Moisture - Looks dry,

flows through fingers. will not fonn ball with pressure.

(4)
* 50 10 75% Avalable Moisture - Will * 7510 100% Available Moisture - Fpnns
form loose ball under pressure, will not weak ball, breaks easily, will not “stick”.

hold together even with easy handling.

FIGURE 9. USING THE FEEL AND APPEARANCE METHOD TO
ESTIMATE AVAILABLE SOIL MOISTURE



Medium Texture - loams and silt loams

(5) ' (6)

* 0 to 25% Available Moisture - Crumbles * 25 to 50% Available Moisture - Somewhat
easily, tends to hold together from hand crumbly, will hold together in hand with
pressure. pressure,

(7)
* 50 to 75% Available Moisture - Forms * 75 10 100% Available Moisture - Forms
"ball” readily, will "slick" slightly with "ball" easily, fairly friable, "slicks"
pressure. readily.

FIGURE 10. USING THE FEEL AND APPEARANCE METHOD TO
ESTIMATED AVAILABLE SOIL MOISTURE
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Moderately Fine Texture - clay loams and silty cly loams

RN
o it

(8)
* 010 25% Available Moisture - Crumbles
readily, will but "balls” with difficulty and
breaks easily.

(10)

* 2510 509 Available Moisture - Does
not crumble, easily, forms readily, will
"ball” with pressure.

* 50 10 75% Available Moisture - Forms
"ball" readily, will "ribbon" out between
thumb and forefinger. Somewhat slick
feeling.

(12)
* 7510 100% Available Moisture - Easily
"ribbons" out. Has slick feeling.

FIGURE 11. USING THE FEEL AND APPEARANCE METHOD TO
ESTIMATE AVAILABLE SOIL MOISTURE

-/



GUIDE FOR ESTIMATING THE AVAILABLE WATER BY THE "FEEL" AND
APPEARANCE OF SOIL '

Comment Coarsc-textured soils Med.-textured soils Mod. fine textured soils

and action {sandy-sandv lgam) (sandy clay Joams) (clav loams-clavs)

Too late Dry and loose, flows Lumpy but easily breaks  Hard, solid, baked
through the hand down into powder lumips difficult to break

ACTION  IDrrigate at once: You may be too late. Crop should have been irrigated days ago,
it is just about dead.

Late Justdry: will not form  Will break up but may Soft but not stcky;
a ball in palm of hand  also form a ball will form a ball

ACTION  Start irrigating now (not tomorrow). Your crop will suffer with another day's
delay. :

Justright =~ Damp: forms a ball Easily forms a ball; is Will ribbon out when
which collapses when  plastc or pliable; may rubbed in the palm: has a
bounced in the hand stick to hand under sticky feeling

. pressure
ACTION  Imrigate tomorrow or the next day. Do not leave too long or soil will dry out,
Early Soil very moist—no free water but tends to stick to hand when rolled

ACTION  No need to irrigate for a week but check again in 4 10 6 days.

Ruined Free water on surface for more than 24 hours

EVAPORATION MEASUREMENTS USED FOR PREDICTING WHEN TO IRRIGATE

The evapotranspiration (Et), or the amount of water the plant uses daily and
daily evaporation from the soil, is related to evaporation from an open water
surface. The daily evaporation (Eo) is being measured at various
meteorological stations throughout Swaziland using the U.S. Weather Bu'reau
Class A pan. Average daily evaporation measurements (mmy/day) for various
stations in Swaziland are as follows:
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%’ftrfl'::(x};y Mnlggms Big.IIBEnd Mb:‘lil?imc Mar}la.gea M!.}Tlemc
February 6.1 7.1 4.3 6.7 6.7
March 5.2 6.5 3.7 5.7 5.7
April 4.2 4.9 3.1 4.8 4.7
May 3.8 4.0 3.1 4.1 4.0
June 4.1 33 2.7 3.8 35
July 4.1 35 3.0 4.4 3.8
August 4.6 4.7 3.6 5.3 4.8
September 4.9 5.6 38 6.1 5.5
October 5.3 6.5 43 6.4 6.0
November 5.0 6.3 4.3 6.2 6.0
December 52 74 4,0 74 6.8

For most crops, the €vapotranspiration and actual plant water use (Et/Eo) for

Stage of growth Et/Eo
Emergence to early growth 0.3-0.5
During vegetative growth 0.5-1.0
During flowering 1.0- 0.8
During wet fruit stage 0.8-0.6
During dry fruit stage 0.6-0.0

For example, the average daily evaporation (Eo) in the Malkems area
for the month of May is 3.8 mum per day as shown in the previous table. If
the crop is in the early growth stage, the Et/Eo ratio js between 0.3 to 0.5
(above table). The actual water use by the crop can be determined by
multiplying 3.8 x 0.3, which cquals 1.14 mm/day, or 3.8 x 0.5, which is equal
to 1.9 mm/day. Thus, the water taken out of the soil by the plant is between
1.14 and 1.9 mmy/day during the early plant growth stage.



If the crop is in the vegetative growth and flowering stage, the Et/Eo
can reach 1.0 (above table). Again, if this stage occurs in May at Malkems,
the actual water used can be as high as 3.8 mm/day (3.8 x ).

Knowing the water available in the soil for plants (see the table
showing available water for various soil types, "Soils, Plants, and
Irrigation"), an irrigator can determine the number of days between
irrigations.

For example, if the soil is a loam texture and the plant roots are 60 cim
deep, the available water for plant use is 78 mm. However, it is
recommended that irrigation take place when 50% or half of the available
water is used up. In our example, irrigation water should be applied after 39
mm (78 X .50) is used. If the plant uses 3.8 mm of water per day during this
time, irrigation should take place within 10 days (39 /3.8 = 10). '

Critical Periods Sfor Plants to Have Adequate Water

It is especially important that the water supply to the plant is adequate during
critical periods of the plant's growth. The first critical period is during
germination of the seed, in order to ensure a desired plant population.
Adequate plant numbers are essential for achieving high yields. Another
critical plant growth period is during the flowering to the wet fruit stage. At
this point, large quantities of water are needed to carry nutrients throughout
the plant's system. Careful irrigation management is required at this stage of
grov' " if high yields are to be attained.

Rainyull

Rainfall plays an important role in irrigation water management. Water
added to the soil by rainfall generally does not have to be applied by
irrigation. After each rainfall, the small iron rod can be used to determine
how deep the rainfall has penetrated the soil, as described earlier. Whether
the irrigation scheme is a group scheme or an individual one, there should be
at least one rain gauge to record rainfall. Farmers who irrigate soon learn
how many days of a certain rainfall amount will meet the needs of the crop
on their scheme.
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ANNEX D

IRRIGATION CONSULTING COMPANIES/FIRMS



INFORMATION SHEET

COMMERCIAL AGRICULTURAL PRODUCTION AND MARKETING PROJECT

IRRIGATION CONSULTING POSITION REQUEST

NAME OF COMPANY/FIRM ZMCK Consulting Engineer
ADDRESS P.O. Box 2594 Mbabane, Swaziland
TELEPHONE NO. 61058/61665 FAX NO. 61058

DOES YOUR COMPANY/FIRM PROVIDE FOR HIRE

V/' YES NO Irrigation Engineering Consulting
(surveying, design of irrigation
systems, installation of irrigation
systems, etc).

V/ YES _____ NO Irrigation training (operation and
management of irrigation systems,
basics of irrigation - water
application and management, etc.)

Please provide a brief description of your consulting
services, recent services and a couple of references.



ZMCK CONSULTING ENGINEERS A7
P O Box 2594 MBABANE SWAZILAND A A A\

Roberts Complex Ezulwini Telephone 61058 / 61665 Telex WD 2245 (lor ZMCK) Fax 61058

Our Ref: A036

2 December 1992

Commercial Agricultural Production
and Marketing Project

Oceanic Building

9 Usutu Cresent

Matsapha

Swaziland

Attention: Mr D Brosz

Dear Sir

IRRIGATION CONSULTING POSITION REQUEST

Thank you for your fax of 26 November 1992 inviting ZMCK
Consulting Engineers to register an interest in providing
consulting services to the CAPM project.

We would like to confirm our capability and interest in
providing the service envisaged on the forthcoming project.

ZMCK have considerable experience available throughout their
regional offices on all engineering aspects of irrigation
projects.

To sipplement the engineering capabilities of ZMCK and offer
as comprehensive a service as possible on the project we would
propose where required to work in conjunction with Agricarmel.

Agricarmel is a joint venture consulting company set up some
10 years ago between Agridev of Israel and the Gerber
Goldschmidt Group of South Africa. They are involved in many
agricultural areas in Southern Africa, such as the growing and
canning of pineapples, asparagus and deciduous fruits. In most
wf these products there is a well developed marketing
organisation with Gerber Goldachmidt offices ir some 20 odd
cities throughout Europe and the far East.

Project have been undertaken and operated in Ciskei,
Bophuthatswana and Venda involving products such as vegetables
and citrus.

In Zambia a vegetable growing project was initiated for a

private company with the bulk of production being exported to
the UK and Europe. ’

ZMCK CONSULTING ENGINEERS (Pty) Ltd. Reg. NO. 398 of 1992

Directoro

JOHN @ METCALFE BSc(Eng) CEng MICE (MANAGING) EAMMON B COUGHLAN BE CEng MICE FBIM
SIMON B ZUKAS OCF BS«, ing) CEng FICE FIStructE MSociS(France) MConsE AN T S MILLER BSc(Eng)

ROBEAT S TYMMS BSc{Eng) DIC CEng FICE FIWEM MConsE JEREMY P WOOD BSc(Eng) CEng FICE

Also at:

ZAMBIA: P O Box 32228 Luseka; BQTSWANA: P O Box 20599 Gaborons; LESOTHO; Privsle Bag AS Mesaru; NAMIBIA: P O Box 24390 Winchoek 9000
UNITED KINGDOM: Cadar Court -11 Fairmite Hentey Oxon RQ9 2JR
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We were involved in Swaziland for a number of years with the
running of the Nkaleshane Cotton Estate.

I enclose for your information a brochure on ZMCK Consulting
Engineers detailing the services we can offer and some
projects undertaken recently. I also enclose a brochure from
Agridev and the Gerber Goldschmidt group.

We would like to take this opportunity to thank you for

inviting ZMCK to express an interest in this project .ind hope
we can be of further assistance to you.

Please do not hesitate to contact us if you require any
further information.

Yours faithfully

s AL

N.J. Mortimer
ZMCK Consulting Engineers




Bodeanm

CONS L IING EMGINEERY

INFORMATION SHEET,

COMMERCIAL AGRICULTURAL PRODUCTION AND MARKETING PROJECT.
IRRIGATION CONSULTING POSITION REQUEST.

NAME OF COMPANY/FIRM: BICON CONSULTING ENGINEERS.
ADDRESS: F.O. BOX A233, SWAZI PLAZA, MBABANE.
TELEPHONE NO. 42227/23956 FAX NO. 42227/23956.

DOES YOUR COMPANY/FIRM PROVIDE FOR HIRE.

..... PARTLY...... Irrigation Engineering Consulting
(surveying, design of irrigation system,
installation of irrigation system, etc.)

..... PARTLY.....,. Irrigation training.(opgration and.
management of irrigation systems, basics
of irrigation, water application and
management, etc.)

Please provide a brief description of your consulting
services, recent services and a couple of references,

~

He are civil structural, electrical and mechanical
engineers. We do nst directly work on irrigation systems but
are involved 1in many aspects of that type of work from
pumps, treatment works, Pipelines etc. to electrical supply
lines.

We are alsoc involved 1in certain training work here in
Swaziland and also elsewhere in the Southern Africa region
(particularly in Namibia where we are working on labour
intensive projects) ‘

We are able to work with various other organisations to
fulfil the requirements that you may need and accordingly we
enclose a copy of a CV. of someone with whom we are in
ctontact and would be able to work for us.

References: Principal Building Officer,
Ministry of Works & Construction - P.0. Box 58,
Mbabane,

Mr. R, Skipsey,
Ngwane Mills; P.0. Box 1169, Matsapha,

Mr. M. Farinha,
Manager Works, Swaziland Railway.



INFORHATICH SHEET

Q)

COEMERTIAL AGRICULTURAL PRODUCTIGN AND HARKET .{G FROJECT
IRRIGATION CONFTULTING PC3ITIGH REQUEST

HAHE OF conpPaNvy/rirn CAPRo P"‘! k1o \ﬁai&ﬁ‘f"oN Bivétbu)
A

ADDRESS 9-0- go\,, W2 Nanzimy
TELEPHONE KO, 9341 FAX %0, S3LI8  Aax For Paw
DOES YCUR COMPANY/FIRHM PRCGVIDE FOR KIRE

< YES .. NOo lrrigation Engineering Consulting’

(surveying, design of irrigation
systemne, installation of irrigation

syetems, etc.).

4 YES NO Irrigetion truining (operetion and
management of irrigetion systema, basics
of irrigation - wvater spplication and
and management, etc.)

‘! -Tmes piuvade a poriex dgescraption of your <ensulting services,
recent services and a couple of r=ferences.
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! Enhancement of Crop Eroduoti on
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Tycu. ‘

A short\company profile is also attached.

121 Loop Street. £.0. BOx 1145
Ple\ormamzburg 3200
TelephOne {0331) 452507
ax: (0331) 452015
Direcions PG C Dodson tan ng)
- Rica, MA, Tarf

w R Howes. - blo



INFORMATION SHEET

COMMERCIAL AGRICULTURAL PRODUCTION AND MARKETING PROJECT
IRRIGATION CONSULTING POSITION REQUEST

NAME OF ' COMPANY/FIRM . .S :..é . FRRM CONSULTANTS

...................

ADDRESS: ...... PO .BOX 1145, PIETERMARLTZAUAG,. .i200 . .La% 40OP STREET
IELEPHONE No. . 0331 .4.5.2.‘?.0./ ........ FAX ¥o, . °331-3s201S5
DOES YOUR COMPANY/FIRM PROVIDE FOR HIRE

/ .;T‘: . ::: Toamiwat+inn Brneincanine CAanenlting

(surveying, design of irrigation
systems, instaellation of irrigation
systems, etc.)

.Y, vES .... NO Irrigation training (operation and
management of irrigation svstems,
basic¢s of irrigation — water appli-
cation and management, etc.)

Please provide a brief description of your consulting services,
recent services and a couple of references.

%We are generzl agricultural management consultants. ¥We have a
subs ldla“y called LEA We are in regular touch w1th suppliers
of irrigetion eou1pment and will tackle' this project in
puPLHDrSth with Bosch and Associates who are Consulting
Engineerce with a leong history of association with wvarious
agricultural projects.

i
Relevant tasks:-

A. SYUDIES/REPORTS

Eangwane Agricultural Development Corporation(Irrigated tobacco)-
Small fermer development study, Mswati area, Kangwane, 1987.
awazulu'Depertment Cf Agriculture - Mhlatuze Cash C.op Project:

stablishment of a skgall farmer irrigation scheme in the Biyela
area of Ewe Zulu, 1989.

R.S.A. Regwon D (DeveLopment Bank Funding) - Market potential for
irrigation crops in Region D (Ciskei/Transkei), 1982,

Wgégr Resource Development Study For Mooi River Irrigation Board;
1 |

]
Identification Of Sugar Esuate/Smullholder Project In Namibia -
for the Adainistration of Caprivi in association with Lonrho
Sugar Ltd.

e



SA FARM CONSULTANTS (PROPRIETARY) LIMITED

COMPANY PROFILE

INTRODUCTION
We are a progressive Sauth African based consultancy established in 1969 under the
SusEisss of ke aa. Idmedate 1 oS P Pavld cmatan, 4 2 A M il s Doavcdan

such as marketing, lack of training, technical problems and the necessity for long term
controls. Qur successful experience In the development field is wel| documented and
will Inspire confidence in the new developer,

2.2,’ PRCAJECT

| :
?he;porppany has beer] responsible for-co_[npleﬂng a larg? number of feasibllity studies

[L¥]] VUVCIV}JHICIIL wi gﬂ.l HOAUWIID 1y hl-l;va. i a OIUIII;JUI w1 Ma:\.:na l;lBDB flavv LIBUII
followed by the award of management contracts for the Implementation of the
recommendation and on-going management. Project management involves
appointment of statf, full technical and financial control, provision of training services
andlhandling all aspects of marketing. The best reference for any consultant must be
that, of implementing his Proposals successtully, and in this respect the Company
enjoys an enviable record.




2.3 CONSULTANCY SERVICES

Our consultants most of whom' have practical farming experience, have a strong

RSN Aghtusiniss/Mecnomin bine bt havn cmoniaficad evmaranca in the fallrwadnm
C

areas:-

Budgeting

Budgetary Control and Management

Management Accounting & Management Services
Labour Management & Negotiation

Economic and Financial cost benefit analysis,
Marketing Ressarch & Analysis

Grassland & Pasture Management

Livestock Management

Timber Developmernt / Managemsnt

Social Development in Emerging Famming Communities

We have a large reserve of associates willing to combine with us in fields as divergent
as poultry husbandry, industrial relations, pedology and irrigation design, Wa recognise
the need to recruit specialists on an ad hoc basis for certain specific consultancies and
have at imes co-ordinated multi-disciplinary assignments Involving a significant input
from external specialists and associates.

Over the years we have serviced several hundrad farmer clients but the financially
significant clients tend to be Companies, Go-operatives, Assaciations, Governments and
Quasi Government organisations.

24 PROPERTY BROKING

Recbgnlsing the synergy between consultancy project managemeant and real estate
transier our Company Is diversified into the field of Agricultural property broking. In the
lastithree years we have negotiated the sale of agricultural property to the value of
sunie 5T, Sur suwess is ailibutalic 1o SUT UNIGUS SOination of Shina, SAPSISICS

and professionalism,

25: SECRETARIAL SERVICES .

Thrc':ugh our involvement with the Southem African Tea Industry our cuinpany prayea
a major role in initiating "The Tea Council of Southem Africa’ a body representing tea
growers and concentrating on market development, research and promotion,

We ;'are officlal secretarles to the Tea Council, providing accounting and administrative
servicss,

26/  PERSONNEL PLACEMENT

Many farming organisations find problems in recruiting the right people for spacific
employment situations. We are often appointed to recruit management, ensuring that
clients find suitable candidates and in assisting clients to clarify their thinking in relation
1o employment strateqv.




C)

D)

A F
=
£

Als0 at our Initiative a commercial maize/beef operation known as Lambasi Farms (Pty)
Limited has been established, This comprises, 700 hectares of maize for human
consumption and sr, ajler arees of dry beans and Soya. The farm Comprises a good
arable area above a,: escarpmert and a large area of natural grazing ang pasture
betwean the &SCarpment and the coast. We are building up a herd which will ultimately

comprise mors than 1 000 breeding cows. Numbers currently are around 400 breeding
cows,'

Lambasi employs a workforce of 300, lt"providas valued employment ang saves the
district considerablg additional expenditurs through replaced majize ‘Imports*. Plans are
underway to convert the project into a farmer Support centre,




C)

D)

MACE/BEEF

Also at our inftiative a commercial maize/beef operation known as Lambas; Farms (Piy)
Limited has been established. This comprises, 700 Nectares of majze for human
consumption and smallsr areas of dry beans and soya. The farm comprises a good

D-11 4,
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~*ESENBAQH‘E ‘ADEMHORST INC /TN
Fax 012 - 171193 /T¢] . 012 - 471166 Bus /Boyx 11157, Brooklyn, 0011
FAKSIHILEE-VERSENDINGSBLAD/FACSIMILE TRANSMISSION SHEET

AAN/TO CAPM - CONSULTING IRRIGATION ENGINEER

VAN/FROM MR KoBus VAN RENSBURG ONS VERw /OUR REF

DATUM/DaATE :

Your enquirsy
us by Mr Bruce

to Capricorn Alricey

Economi ¢ Asscciatas was directeg tc
Page.

We take the opportunxty to forwarqg informatlon regarding oy

© you.

DJ VAN RENSBURe Pr Eng
Managing Director

: D.TV’R./RVHW-/F%V'I 193

s\



COMMERCTIAL AGRICULTURAL PRODUCTION AND HARKETING FROJECT

IRRIGATION CONSULTI

NANE OF CUMPANY/FIRH MURRAY BIESENBACH &

NG POSITION REQUEST
BRADENHORST INCOREORATED

ADDRESS _P BOX 11157, BROCKLYN®

-~ 0031

TELEPHONE NQ, 012 - 471166

———

DOES YQUR COMPANY/FIRH PROYIDE FOR HIRE

FAX NO.

012 - 471193

X YES NQ Irrigation Engineering Conaulting‘
(uu?veying, design of irrigatien
syetenm=s, installation of irrigation
syateme, ota,).

)( YES ——_ NOo Irrigution training loperation and

recent services and

INCLUDED PLEASE FIND:
APPENDIX A:

APPENDIX B:

On Ndunu Estates MBB' is
scheme for 12 individual

Dragline type of spfinkler irrigation will be used.
Pongola River will be designed.

on the

Fe=teww 9 4iATL GCECTLPRTION QF
8 couple of references.

A brief description of our campany .

farmers.

manogement of irsigation Eyateme, bagics
of irrigation -
and menagement,

vater epplication and
etc.)

Your congulting serviceg,

Project descriptions of tliree irrigation projects.

presently busy with the design of a 120ha

vt el e - e 19

\ ), 1] . o1
MRR ie hoaw v imimlved in vocanyoh an LITIGAtIcn, &5 well as Ui

e eme s e et b

design of all‘types o
developing farmers.

APPENDIX (::

f irrigation.

This is both for cammercial and

More information can be provided if required.

References who you may contact.

D-s

A new pumpstation
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MBB

Murray, Biesenbach & Badenhorst Incorporated is an established

company of consulting engineers which has Served the agricultural
and related sectors sinca its inception  in 1272, The coipauy,
fgundeq by Johann Murray in Stellenbosc , has its origin in the Cape
Wine 1industry. Expansion has since taken place to include the
fields of agro-industry, agricultura} engineering, hydro-engineering

and the development of natural resources and rural areas.

MBB provides services in the disciplines of agricultural, civil,
mechanlcql and incistrial engineering, Projects often demangd that
MBB engineers liaise with related professions such as pedology,
agfinn1+nral ecenonmy,  cociclegy, SGTOASEY &G éiginess iy yeuluyy.
This _expertise 1is provided by a panel of proficient and experienced
associates.

Many of MBB’s projects are multidisciplinary. This has contributed
to the development of expertise in the management of a
multiprofessiona1 tPam A« well ae :rmF{n4ano- Frarmmd 3 A o '-'-'ithi}'. auck

—————————— - —qa-vbgvll-&‘l\’
a team.

At present  MBB Ooperates on & countrywide basis from six

strategically situated offices. Prodente have alen hoon ~amnlatad
T Huaunw s, HAauL L Liud, Natlavia, owazliidna anqg EOrtugal, paVIHg the

way for MBB to make an increasing contribution to the development of
the entire Southern African region.

Apart from the conventional consulting engineering services of
design and constiuction supervision, MBB is also ‘actively involved
with research, product development, the management of water
resources and the acquisition and processing of data. Project
management forms an integral part of the service. spectrum offered by
MBB.

The COHStT‘U('".tiVP. AnDroanh  and  reerancitla attitinds AFf MRR +Awarde
the environment is evident from active involvement with integrated
environmental management projects (IEM) such as the managenmnent of
solid waste material, soil conservation planning and studies on
nacural resources,

OUR MISSION

We render innovative and excellent consulting engineering services
which contribute towards the creaticon of prosperity and a
competitive advantage for our clients, shareholders and employees,

while we fulfil our responsibility towards the community and the
environment,

D-17



AGRICULTURAL‘ENGINEERING

Ag?icultural engineering applies the principles of engineering
Sclence  and technology to agricultural Practices, thereby
opt1m151ng the development of agricultural opportunities. MBB
combines knowledge of natural and biological sciences with
englneering skilis to address specific demande for development;—

Within the MBB division for agricultural engineering we focus on
the develooment af nariral  wacmeeois I e S P SUN O
proauction. A study of the Climate, soil, water and vegetation
forms the basis of planning ang designing each pProject and system
aimed at enhancing animal, plant angd fish production,

MBB undertakes the planning of complete farming developments. A
laster plan for such an enterprise develops by assimilating basic
information and integrating this with comprehensive technical,
financial, economic and human resources data. From the master plan
Specific projects ensue.

MBB can render detailed services of planning and design as well as
on site supervision during the implementation of projects. In this
respect MRR has undertalan PTCjESts  Onv farums and in developing
areas covering soil conservation, dams, irrigation systems, animal
housing, farm buildings and mechanisation projects.

DATA ACQUISITION AND PROCESSING

Since 1976 MBB has, at the request of a state department, been
involved with the acquisition and pProcessing of agricultural data
in certain river catchments.,

The notable success achieved can be attributed to the experience
gained over the yYears by a team of field and office personnel

versed in - recording  procedures, aerial photoggaphy and
interpretation of deeds, as well as the computer processing of this
information. This capability is currently enhanced by the

implementation of computerised geographic data processing and the
us+~ of sophisticated GIS software. )

' veriance nf Aata armiicit+dan Fhn mvmmam e Al denl o Sy
HEE schszuvaS Mluwieuge 0L tne agricultural sector, provide a unit
which can gather znd process information rapidly, economically and
reliablvy and prepare this information for use on Several computer

systems.

D-/&



IRRIGATION

The specigl%sed expertise of MBB’s agricultural and civil engineers
and technicians covers the full spectrum of irrigation technology.

The philosophv of MRR i« +nm vien  dwsdsobdac  aaeiive oo

X _.\._ , . . .« = -y w A H\-VUJ-V!JIIICII\- ad> aii
integral part of g wider develonmant nlan 211 mcreamte A€ onn
suLlL, climate and  crops are considered in conjunction with

financial and management resszources when determining norms for
designing and implementing irrigation systems. This philosophy has
been successfully applied in irrigation projects involving micro,
grip, flood, sprinkler and mechanical systems from the Western Cape
© Malawi.

From the most simple irrigation system to the most sophisticated
computerised sub-surface drip irrigation systems have been designed
and implemented by MBB. Irrigation systens are also designed and
planned for landscaping recreational and Sport developments, -

A management service is offered to assist clients in the scientific
utilisation of availabla watsr Sy means of irrigation. MNBB strives
for the most effective utilisation of water to ensure optiral
irrigation advantages,

MBB has developed the 1IDES computer program which is used in the
irrigation industry for the design and evaluation of static
irrigation systems. This powerful program includes a fully digital
terrain modelling (DTM) and drawing program (CAD),

The development of the IDES computer program is a contribution by
MBB’s engineers to the irrigation industry, and the ongoing
development of this program bears evidence of our long-tern
commitment. to the irrigation industry.

DRAINAGE

The drainage of 1land is often necessary to make crop cultivation
feaaihia Surface anA enh—qurface drainage eycktome axres plannsd znd
designed by MBB and irrigation management is adapted to control the
accumulation of salts and to effect optimal production conditions.

The company is also involved with research on scheduling, water
quality and problems with brackish water.

FARM BUILL'INGS AND STRUCTURES

MBB plans and designs specialised farm structures such as silos,
silage bunkers, storage sheds and workshops, and undertakes the
expert and scientific layout of fa-m yards and buildings. The
company has been commissioned by various farming enterprises and
agricultural development organisations to construst labour housing

1T LPawmdtlid an
‘a : T mmmiadb memd wamwvwanklawa
ccmpl‘::::: .':hic‘. c\:n lrl:-l-u\-l: UFUL - L YR AT o GAL CSULLWAIWLA L AUV L Ll wlODe
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ANIMAL HOUSING AND RELATED SERVICES

The 'expert%se of MBB and our Co-Operation with animal Scientists,
grazing scientists ang nutritionists have fesulted in the design
and construction of buildings ang facilities for cattle handling
and geedlng, dairy Systems, pig ang poultry pProduction ang sheep
shearing ang handling. Interesting new developments are a8 housing

Services such ag the design of animaj handling facilities, fodder

storage and milling or mixing facilities are Seen as an integral
part of designing animal housing systenms.

MBB has the expertise angd experience to solve the problem of
handling waste matariale resnulting  from intoncies cnimal fesding
sSystems which can be 1 potential poliution danger. This is evident
from projects Such as the scientific disposal of liquid waste by
irrigation and bio-gas generation.

AGRICULTURAL MECHANXSATION

Mechanisation Systems in the agricultural sector are planned and
optimised by incorporating knowledge of the requirements resulting
from soil types and cultivation methods, with managerial demands
and financial restrictions. Ccost estimations ang investigation of
alternative mechanisation systems are conducted and recomnmendations
are made regarding the choice of machines or implements. MBB
handles the direct or tender Purchases of agricultural machinery on
behalf of our clients.

SOIL CONSERVATICH

The conservation of soil as a natural resource is a speciality
field of agricultural engineering. MBB renders a service for the
planning ang design of control sSystems ftor surface water, the
combating of erosion as well as donga control ang stabilising,
Apart from applying these skills in agriculturaj development
projects, the Company offers g Supportive service to town
developers and transport engineers.

- 4 L)
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PROJECT

LAVUMISA IRRIGATION PROJECT

Iocation Tavumisa, Swaziland

Services provided Consulting services pertaining to
agricultural developnent, irrigation
planning, socio-economic and economic
services

Assoclilated Organisation University of Natal, Durban and

University oi Natal, Westville

Project cost R35 000 (study)
Completion date May 1992
A1 mmt Nanartment Aariemitural Neveloovment

Sub-directorate: Irrigation Engineerang
Pretoria

Project description

Murray Elesenbach & Badenhorst Incorporated (MBB) were commissioned
by the Department Agricultural Development on 18/12/91 to proceed
with the preliminary feasibility study for the Lavumisa Irrigtion
Project in Swviaziland, using information from previous studies as a
point of departure. The proposed scheme involves a central farming
estate with numerous satelite farmers. The total development was

estimated at 400 ha.
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LAVUMISA IRRIGATION PROJECT
—_—

At g very early Stage jp the Study, it became Obvioys that the
Proposeqg Centra} estate development mode]) would not be Suitable to
the areg due tg the prevailing land tenure apg farming Practices,
Further to this, the Swazilang Government have indicateq their
reluctance to  becone involveq in estatg farming. As 3 Tesult, the
GOnzultantg adjusteg their focus ¢o the eStablishnent °f a broaq
based development pPlan jin line with the locaz Community’g Needs ang

preferences. The local community was Consulted at a preliminary
level Via a socio-economic Study ang four Proposeq development
SCenarice were discuceoq with thom, An economin Analvsie af RAch

°of  the Proposeq development SCenarios ¥a8S  undertaken and
recommendations for the Proposed development made. Issues
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PROIJECT

UTILISATION OF THE WATER RESOURCES
AT NDUMU ESTATE FOR IRRIGATION
DEVELOPMENT

Localicy Ndumu Estates, Makhatini, Natal

Services provided Hydrological analyses
Agricultural Engineering

Project cost R3 800 000
Completion date November 1988
Client Scuth African Development Trust Corporation

Project dascription

The investigation considered the agricultural potential of Ndumu
Estates, situated on the Northen border of the Ngwavuma District on
the Makhatini Flats, adjacent to the Mozambique border. The report
concentrated in detail on the utilisation of the available water

Y ources. The investigation confirmed the suitability of the area
ror the cultivation OI Various agriCuiTural PLUUULLS dilu iuuicaveua

that up to 720 hectares could be placed under intensive produc-
tion. A detailed hydrological study was conducted to determine the
available water. The water demand and balance was alsou determined,

based on the cropping progran.

Different mathods of 4tilising existino water resources vwere
investigated and evaluated. It was finally proposed that water be
diverted from the Ngwavuma River to the existing Moinduzi Dam, and
that water should be pumped from the Pongola River o supplement

periodic shortages.

”~
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UTILISATION OF THE WATER RESOURCES AT NDUMU ESTATE FOR IRRIGATION
DEVELOPMENT

Preliminary designs of the irrigation system were undertaken for
720 ha. Cotton and rice were selected @S summer crops and dried
beans as a winter crop. Cost estimates were conducted to determine
the capital cost for the various elements, as well as applicable
operational costs.
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PROJECT

STERKSPRUIT AGRICULTURAL

DEVELOPMENT

Locality Sekhukhuneland, Lebowa

Services provided Agricultural Engineering

Project cost R4,5 million

Completion date 1987 (Investigations)

Client Lebowa Department of Agriculture and
Environmental Conservation

Development agent Lebowa Agricultural Corporation Ltd

Project description

Sterkspruit is a farm on which about 147 black farmers are currently
cultivating maize, goundnuts and coriander unde; flood irrigation.

A multiprofessional team under the leadership of MBB was appointed to
investigate the problems <+the farmers experience and to propose

—— Y skl e e e -~ - Pl . b v -

solutions o these prebhblems. Tie natural and human reson reg, and
ceed nded mmdeldreded mmd AmA whired 0l infraatrivrtnre wers Fharaonmhlv
TALICLIINY AiIwd A MR\l [SY ARy I LD Rt s emm s mhem mam e - = see o N . .

investigated, after which a support programme was proposed. The

physical infrastructure for this support programme consisted of the

following:
* A mass concrete retaining wall in the Phiring River
* 33 km pipe network to supply water to each plot
x LHMPLUVEHITHL VL TALD vailyY ~VUwuo
//
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STERKSPRUIT AGRICULTURAL DEVELOPMENT

* Additional storage area at the co-operative buildings
* Houses for extension officers
Apart Irom tne Priysicads iitliadviuciurc, e UMb b v vvs anipran,

mechanical requirements and institutional structurcs were also
addressed in the investigation.

A complete financial analysis of the project was done.

D
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REFERENCES

1. Mr André Steyn
Unit Manager for Rural and Agricultural Development
DEVELOPMENT BANK OF SOUTHERN AFRICA
PO Box 1234
HALFWAY HOUSE
1685

Tel: 011 313 3911
Fax; 011 313 3086

2.  Mr David Carnelley
Manager:Development Depart v.ent
LEBOWA AGRICULTURAL CORPORATION
Private Bag 52
LEBOWAKGOMO
0737

Tel: 0156 35521
Fax: 0158 35189

3. Mr Dawid Nthakeni
Director Professional Services
VENDA DFPT QF AGRICULTURE AND FORESTRY

Private Bag X2246
SIBASA

Tel: 0158 31001
Fax: 0169 31195

4.  Mr P du T Qosthuizen
Manager
LANOK
PO Box 213
PRETORIA
0001

18i. J2o ooluu

Fax: 325 3329

5 MrJdJ Wgssels
De irector
DE%#VWATER AFFAIRS: S18 DIRECTORATE WATER APPORTIONMENT
Private Bag X313
PRETORIA
0001

Tel: 2999 111
Fax: 323 4472



Loxton, Venn and Associates

dute SUaal 729 dih Sreet, Wynbwg, Sandlon, South Alricas Suid Alnka, &3 39265, Bramiey 2018, T (011)786-6000/7. Faxi(011)887-572%

FACSIMILE TRANSMISSION

TO: Commercial Agricultural and Marketing Projects (CAPM) FAX NO: (011) 887-5725

ATTENTION: Mr Don Brosz TEL NO: (011) 786-6000

DATE: 2 December 1992 REF NO:

FAX NO: (09268) 86213 FAX REF NO:

FROM: C A Antrobus PAGES INCLUDED: (@
COMMERCIAL AGRI DUCTION RKETING PRO

Thank you for contacting us regarding the above and giving us opportunity to provide you with

background to oar Irrigation activities.

We trust we can be of assistance to you and look forward to hearing from you in this regard.

Yrurs faithfully

D-28
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INFORMATION SHEET

COMMERCIAL AGRICULTURAL PRODUCTION AND MARKETING PROJECT
IRRIGATION CONSULTING POSITION REQUEST
NAME OF COMPANY/FIRM: LOXTON, VENN AND ASSOCIATES

ADDRESS: 729 - 4TH STREET, WYNBER/;, SANDTON
P O BOX 39265, BRAMLEY. 2018

TELEPHONE NO: (011) 786- 6000 FAX NO: (011) 887-5725
DOES YOUR COMPANY/FIRM PROVIDE FOR HIRE
X YES NO Irrigation Engineering Consulting (surveying, design of irrigation systems,

installation of irrigation svstems, etc)

X YES NO Irrigation training (operation and management of irrigation systems, basics

of irrigation - water application and management, etc)

Please provide a brief description of your consulting services, recent services and a couple of

references:
PLEASE SEE ATTACHED
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COMMERCIAL AGRICULTURAL PRODUCTION AND MARKETING PROQJECT

BACKGROUND TQ LOXTON VENN AND ASSOCIATES

729 - 4th Street, Wynberg, Sandton Tel: (011) 786-6000
P O Box 35265, Bramley, 2018 Fax (011) 887-5725

Loxton, Venn and Associates (LVA) is a staff owned professional consultancy sewibg a wide range
of clients in the agriculural and development sector of southern Africa for over 23 years. Many
irrigation studies and projects h+ - been conducted and implemented over this period. Our in-house
team of over 30 professional and management staff, together with our wide rangs of well-known
specialist associate consultants, forms a highly versatile and competitive multi-disciplinary group

which can be deployed to meet the specific needs of our clients.
The attached schedule summarises projects completed after 1985 which have an irrigation component.

LVA currently mar:ges the Ncora lrrigation scheme, a 3 000 ha smaliholder irr‘igation scheme
situated bztween Umtata and Queenstown in the Transkei (SE Cape). The scheme pi'oduces a range
of crops v.der sprinkler and pivot irrigation and services some 1800 smallholders. LVA also
previously managed another nearby smallholder scheme, the Qamata Irrigation Scheme, which

consisted of scme 2 300 ha developed to flood irrigation.

Other smallholder schemes the company has designed, implemented and managed include the Shiloh
Irrigation Scheme (475 ha of grain, vegetables and pastures for dairy cows), the Keiskamma Irrigation
scheme (800 ha dairy pastures) and the Tyefu Irrigation Scheme (570 ha of vegetables for the freezing

market).

In Swaziland the company manages the two dairy farms of Tibiyo Taka Ngwane in the Malkerns
Valley, winter pastures beiug sprinkler irrigated on both farms, The farms are managed by a
Swaziland registered subsidiary, East African Technical Services. '

To summarise, Loxton, Venn and Associates has experience in the design of irrigation systems,

installation and supervision of contractors thereof, as well as the training and development of

smaltholder commercial farm



LOXTON, YENN AND ASSOCIATES
LIST OF MAJOR IRRIGATION PROJECTS COMPLETED SINCE 1985

August 1992
PROJECT CLIENT DATE TYPE QF PROJECT
CLSCRICTION CUMP-
LETED |R
AMIBIA
Farm Dam Construction and Rehabilitation Directorate of 1991
OWthﬂ/knﬂkﬂ Rn_":.\_! On-nci:n
Development
REPUBLIC OF ! SOUTEH AFRICA
Soil Survey and drainage plan of farm J D le Roux 1985 |=
Farm Development Plan G A Hoskison 1985
Effluent Irrigation. A preliminary Feusibility Sastech 1985 (=
Study
Vaal River agro-economic study preliminary Dept. of Water 1987 |=
report Affairs
Cogmanskloof Irrigation Board Dept. of Agric. 1987 =
& Water Supply
Disposal of effluent by irrigation Sastech 1985-91 |m
- Feasibility Study
- Project Planning
- Soil Surveys for site sclection
- Eavironmental Impact Assessment
. - Irrigation Design
Golden Valley Irrigation Scheme Directorate of 1988-91 [m
- Brief Overview Report Irrig. Eng,
- Rehabilitation-Feasibility Study
- Financial circumstances of farmers
Waaikraal Irrig. Scheme Dev, Dept. of Local 1983 |=
Govt. Housing
and Agric.
Olifants River / Loskop Scheme: Water qualicy Wates and 1990 |=
requirements f agriculture Wagner
Syferfontein Colliery Rehabilitation Planning and Syferfontein 1990 |w=
EiA of opencast mine Colliery
Icrigation water quality requir2ments of the Wates and 1990
farmers on the Loskop Irrigation Scheme in the Waguer
Upper Olifants river '
A brief study into Irrigation water quality Wates and 1990
requirements of the agricultural sector in the Wagner
Enyati Valley
Farm Evaluation (Intensive vegetables) Gili-fafco 1991 (=
Farming Project

R = Resource lnvintory and asscasment; L = Land use planning; | = Irrigation and design punning; F = Feasibility study;

Mk = Market survey; Mg = Managemont and annval budgeting; E = Environmental inveatigation: D = Rural devclopment; O = Ciher.
m

|
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LOXTON, VENN AND ASSQCIATES
LIST OF MAJOR JRRIGATION PROJECTS COMPLETED- SINCE 1985

PROJECT CLIENT DATE "TYPE OF PROJECT *I
DESUKEY LIUN COMP- =
LETED LiI|F|M(M;]E}D]O
Optimum Colliery Irrigation assessment Optimum 1992 " L
) Colliery

Planning of Kakamas North "Low Level" Directorate Irrig, 1992 L
exteasions Eng.
BOPHUTHATSWANA (RSA)
Development Plan Taung Irrigation Scheme Agricor 1987 UL L
Tsholofzlo - Evaluation of Citrus Project with 1992 LA -
regard to Involvement of Commercial farmers
(an integrated rural developraent project)
A development plan for Seleka Irrigation Scheme Botswana Dev, 1985 .
(a smallhylder settlement) Corp.
Oxkraal Dam and Whittlesea report for Dept. of Co-op. 1985 n
Integrated rural development projects and Dev,
Project Plan and Evaluation. Phase 3 Lower Fish Dept. of Agric., 1989 LI
Rjver Irrigation and Rural Development Project For. and RD
GAZANKULY (RSA)
Schoemansdal Coffee Project planning - a Kangwane Agric, 1989 CRLE L "
smaltholder farmer, rural development project Dev. Corp.
Nkomazi Irrigation Expansion Project - a Kangwane Agric. 1992 N|m (= L
regional integrated rural development project Dev. Corp. On-going
KWAZULU (RSA)
Biyela muiti-facet rural development project Institute of 1985-86 . |e

- Socio Economic Study Natural

- Pilot Project Planning Resources .

- Irrigation Scheme Planning b = »

- Precursor Trials Planning LR LEL .

- Market Study L b

- Development Proposals s

n RN .
LEBOWA (RSA)
Reconnaissance Soil Survey of Naphuno area Dept. of Agric. 1985 n
and Env. Cons.

Glen Alpine Irrigation Project Development Plan Lebowa Agric. 1988-39 L L .
for a rural development project Co.

R = Resource inventory and assessment; L = Land use planning; [ = Irrigation and design planning; F = Feasibility study;
Mk = Market survey; Mg = Management and aanual hudgaing; E = Environmental investigation; D = Rural development; O = Other.
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LOXTON, VENN AND ASSOCIATES

LIST OF MAJOR IRRIGATION PROJECTS COMPLETED SINCE 1985

PROIECT CLIENT DATE TYPE OF PROJECT
DESCRIPTION COMP- , R TS e
. LETED [RIL 'L |F|MM;|'E|D|o
TRANSKEI (RSA)
Ncora Itrigation Scheme (NIS) Dept. Agric. and 1979
- Project Planninz and Development For, On-going (@ |® |k (B |m (& n
- Annual Budgets (Cp + Cap). L]
- Project Management nin n
- Farmer Support Programme 1979-90 o |m
- Cannery Planning and Development
Qamata Irrigation Scheme (QIS) Dept. Agric. and
- Interim Dev2lopment Proposals For. 1985 n n
- Development Plan 1988 % |m [w |8 |m ']
- Design of Pilot Project 1986 UL
- Annual Budgets 1984-86 a
- Project Management 1984-86 L n
- Reappraisal Study 1991 B n "
Lanti Irrigation Scheme Tracor
- Annual Budgets 1984-86 = |u
- Irrigation Design 1991 B
Umzimvubu Basin Study, Draft sector report on Dept. of Works 1989 |m |n |m
Agriculture, and Energy,
Transkei
Mphaila Irrigation Development Dept. Water 1986 L
Affairs
Development of Dzwerani Village Food plots Dept. Water 1987 LI ]
Affairs
Project Report a gravity section welr for Dept. of Water 1989 "
Dzwerani Focdplots Affairs
Plans for the Irrigation Development of Matsika Dept. of Agric. 1990 »
and Tshimbupfe and For.
SWAZILAND
Tibiyo and Umcenge Dairy Projects Tibiyo Taka 1980
- Project planning and development Ngwane On-going |m |= |m [w fa
- Annual Budgets u
- Project Management (Umcenge . "
Farm from 1989)
Possible agricultural aid projects in Swaziland USAID 1985 |= L) n
Fruit and Maize Project Tiblyo Taka 1988 (= !m |m |m |8
Ngwane
Lubisi Farm Plan for the Remainder of 1988/89 Tibiyo Taka 1988 |w |m (m |m L)
and 1989/90 ‘ Ngwane

R = Resounce inventory and asscasment; L = Land use planning; [ = Irrigation and design planning; F = Feaaibility study;

Mk = Market survey; Mg = Managoment and annual budgeting; E = Environmental investigation; D = Rural devclopment; O == Other.

q7
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