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Messrs Howbill Farming
PO Box 146
Ceres
6840

Attention: Messrs Ernst Van Dyk & Theo van Rooyen

PRELIMINARY   DESIGN   REPORT FOR THE PROPOS  ED KLEINVLEI DA  M ON KLEINVLEI 209,   
PORTION 1, DISTRICT CERES,   HOWBILL FARMING  

Your instruction about going ahead with the process with regard to the water use licence application,
the  activation  of  the  environmental  impact  assessment  as  well  as  the  preliminary  design  of  the
proposed Kleinvlei dam during the meeting held on 26 July 2019, refers.

1. BACKGROUND

The preliminary design of a dam normally follows after the scoping or feasibility stage during which the
position, basic layout as well as the intended storage capacity range along with the initial costing have
been determined. This will then serve as the basis for the final dam design and contract specifications
in line with dam safety regulations in terms of chapter 12 of the National Water Act, 1998 (Act 36 of
1998).

In addition to the aforementioned, before a “Licence to Construct” can be issued, an "Environmental
Authorisation  (EA)" as  well  as  a  “Water  Use  License” have  to  be  obtained  from  the  respective
authorities. In order to address these two aspects, a preliminary dam design is required containing
specific  technical  information  on  the  dam,  which  then  serve  as  supportive  documentation  to  the
respective applications.

The proposed Kleinvlei dam will have a total storage capacity of approximately 176 840m³ and it would
exclusively be filled with an existing water use, namely winter water from the Houdenbeks River as
been included and motivated by the validation & verification process. The existing water use however,
has been utilised before by abstracting directly from the Houdenbek River during summer months to
sustain an annual 50% vegetable rotation of about 58ha in total. With the proposed Kleinvlei dam, they
will  create  the  opportunity  to  store  winter  water  for  summer  irrigation  during  times  when  the
Houdenbeks river nearly runs dry.

The concerned water taking has been managed by the Koue Bokkeveld Water User Association and
they are aware and in favour of this application.

Construction of Kleinvlei dam will thus not only benefit and protect the summer flow in the Houdenbeks
river  but  it  would  also  give  the  opportunity  for  the  BEE entity  to  become a  stable  self-sufficient
economical entity. It will therefore maintain and ensure the beneficial effect on the broader economy by
providing permanent jobs, something that is very important in the socio-economic status of previously
disadvantaged groups in the surrounding local communities.

The licence application (WULA) therefore basically entails the switching of an existing summer water
use to a winter water use and the ‘storing’ thereof for summer irrigation.

The proposed site is located between the Skurwe- and Sandberg mountains, about 5km south south-
east of the town Op-Die-Berg as the crow flies and as shown on Appendix A.
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2. ASSIGNMENT

Sarel Bester Engineers has been appointed as the project engineer and coordinator overseeing the
various actions and components regarding legal requirements as well as the design of the dam while
also handling the Water Use Licence Application (WULA).

Instruction and appointment was received to continue with the preliminary design stage for licensing
purposes. The Environmental Impact Assessment (EIA) in accordance with the NEMA guidelines, is
currently in progress under the care of EnviroAfrica. The WULA is also in progress under care of our
office, Sarel Bester Engineers.

The preliminary design normally follows after and is partially based on the outcome of the scoping &
feasibility study.  In addition to this, the preliminary design calculations would normally be based on
actual contours generated from an official survey compared to those typically obtained from GIS data
used in the desk-top study. This assignment therefore takes it further by focussing on certain design as
well as certain legal implications included in the first round of concept design drawings.

Surveyed data was converted to the WGS84 universal world map grid in order to relate and overlay it
onto the world map for referencing purposes.

Part of the preliminary design process includes checking, verifying and updating information obtained
from previous documentation as and where required and applicable with regard to storage capacity,
expected earthworks quantities as well as the costing of the project for this purpose.

The intention and purpose of the Preliminary Dam Design Report is and will be used to:

● inform you as client of the concerned investigation regarding storage options along with 
provisional cost estimations, 

● serve as supporting technical appendix to DWS for the water use license application,
● serve as technical appendix to DEADP for the environmental impact assessment, and
● serve as a basis to DWS Dam Safety Office for classification and APP matters.

3. APPLICATION & MOTIVATION

The first phase of activation of the WULA is running parallel to this preliminary design phase and will
soon be submitted to DWS (Bellville). The application principles and motivation will be dealt with in full
as a separate technical report, hopefully to be finalised & submitted early 2020 as allowed for by the
eWULAAS system and which will be available on request when completed and submitted.

This application is based on an existing summer water use (ELU) in the form of surface water directly
abstracted from the Houdenbek river as set out in the Validation and Verification documentation. The
Houdenbeks river as such falls under the jurisdiction of the Koue Bokkeveld Water User Association.
This particular summer abstraction will be switched or exchanged for winter abstraction with the key
motivation to store winter water for summer irrigation, also benefiting and ensuring the protection of the
Houdenbek river during the dry summer months when the water levels fall drastically.

This property was purchased in 2016 by the applicant,  TSR Boerdery (Pty) Ltd, a 51% BEE owned
entity  who would  like to  ensure  the  existing  water  use for  permanent  cultivars  by  creating  winter
storage capacity.

The dam site is located within the Houdenbek River catchment being part of the larger Olifants-Doorn
system. The use of the water as well as the construction of the proposed Kleinvlei dam should have no
negative effect on the downstream users since it is based exclusively on an existing taking which was
executed on the property.

Other motivational information as required in terms of Section 27 of the National Water Act, forms part
of and is included in the WULA being submitted separately.
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4. ALTERNATIVES

Farm 209 portion 1, also known as Kleinvlei, is a relatively small  property situated within the Koue
Bokkeveld area with a rather mountainous topography towards the eastern side with limited potential
dam site options, also due to the existing orchards, other development and infrastructure. However, the
only  potential  dam site  was surveyed and three wall  options  were investigated.  We refer  to  Dam
Options 1, 2 & 3 covered in the Feasibility Report, 1921DDR-S1, dated 5 June 2019 where Options 1
and 3 were declined because of poor storage ratios and bad overall economy.

5. WATER AVAILABILITY

The deeds information regarding the relevant property as well as the water use information which was
submitted to DWS (Bellville) soon to be finalised by their  Validation & Verification process, had been
evaluated for purposes of this report. We refer to Appendices B1 & B2.

A) Existing Water Uses:

Taking:

• Surface Water - summer use: ±180 000m³ (Houdenbek River)

Storing:

• None

B) This   Licence Application   (Storing)  :  

• Proposed Kleinvlei Dam:  ±176 840m³ (switched from summer use)

6. DAM SAFETY & CLASSIFICATION

The project entails the proposed Kleinvlei Dam and one of the first steps in the process is to have the
proposed  dam  classified  in  terms  of  dam  safety  regulations.  The  application  was submitted  on
20 November 2019 to the Dam Safety Office, and the dam was classified on 23 Sep 2020 as a Small
Category II  dam  with  a  Significant  hazard  potential  rating  under  reference  12/2/E201/FJ.  Refer
Appendix B3.

7. ENVIRONMENTAL IMPACT

Government Notices R385, R386 & R387 of 21 April 2006, issued under Chapter 5 of the National
Environmental  Management  Act,  1998 (Act  107 of  1998),  also  known as  the  "NEMA"  procedures
determine that Kleinvlei Dam does trigger certain environmental aspects and therefore qualifies for a
full Environmental Impact Assessment (EIA). The study and application is currently under way under
the auspices of EnviroAfrica. 

8. EMPOWERMENT

The applicant,  TSR Boerdery (Pty) Ltd, a 51% black owned BEE company that was established in
2015, bought the concerned property in 2016. Project Kleinvlei is a land reform project established in
terms of the Witzenberg PALS (Partners in Agri Land Solutions) framework. Witzenberg PALS is a
private land reform initiative based on the principals of Chapter 6 of the National Development Plan.
The initiative is supported by al  spheres of Government in terms of  which land is transferred and
commercial farmers partners with black farmers.  The aim is to empower the workforce by donating
land and establishing an entity that will own and farm the land. The objective is to improve the broader
work force’s socio economic circumstances and establishing successful black commercial farmers.

Mr RJ Gibson,  in his capacity as one of three directors of  TSR Boerdery agreed on a Mentorship
Programme with the other two BEE directors, namely Mr & Mrs van Rooyen with the aim to mentor the
black shareholders and farmers to become successful black commercial farmers and businessmen,
thereby supporting the goal to promote successful agricultural land reform. Mr Gibson will further help
manage the Kleinvlei farming entity through his team in terms of a Management Agreement to ensure
that the BEE project is managed according to best practices and the necessary skills is transferred to
the black shareholders.
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The aim of the project is to establish ±30ha of fruit orchards on the recently bought portion that only
consisted of grazing fields before, and therefore not only economic growth will be promoted, but about
17 additional permanent employment opportunities will be generated in the process for a community
that urgently needs it. 

9. STATUTORY REQUIREMENTS

Various other statutory requirements might be applicable or of importance depending on site specific
conditions apart from the regulations already dealt with above.

In this case the only limitations to be dealt  with would be the farm borders and farm roads being
accommodated elsewhere.

10. HYDROLOGY

The dam site lies within the E21D quaternary catchment under the auspices and care of DWS Olifants-
Doorn catchment. This is an in-stream dam situated in the southern part of the quaternary catchment,
near the origin of the Houdenbeks river as shown on Appendix C. Although the proposed dam has its
own local catchment, it would primarily be filled with water to be pumped from the Houdenbeks River
itself because of little availability from its own catchment due to other existing lawful uses (ELU’s) in the
sub-catchment. For this reason a full hydrological study regarding the availability of water is considered
unnecessary and neither required for purposes of this report.

Nevertheless,  for  the sake of  completeness,  the catchment characteristics according to the  Water
Resources of South Africa, WR2012, by the Water Research Commission (WRC) in conjunction with
Department Agriculture in cooperation with Elsenburg, are shown in the table below.

Table 2 shows the local catchment information in relation to the quaternary drainage area:

Catchment (ELSENBURG Catchment Delineation 
Tool)

Quaternary: Local Catchment
(Pro-rata)

Local Catchment
(Elsenburg)

Name / Description E21D Kleinvlei Dam Kleinvlei Dam

Area [km²] 242 4.5 4.3

Mean Annual Rainfall (MAP) [mm] 627 627 640

Mean Annual Run-off (MAR) [mm] 193 193 123

Gross Average Run-off (MAR) [x 106 m³] 46.71 0.87 0.53

11. SPILLWAY DESIGN CRITERIA

Kleinvlei Dam is in the process of being classified. Given the wall height of ±8m and the R303 main
road directly downstream of the dam, we assume the classification to be Small Category II dam with a
Significant Hazard Potential for purposes of this report.

Guidelines  for  the  determination  of  appropriate  flood  sizes  appears  in  SANCOLD "Guidelines  on
Safety in Relation to Floods", (Report 4, SANCOLD, December 1991) as follows:

Refer to Table 5.4 for Suggested Recommended Design Flood return periods (years) ~ UNROUTED

Dam Size Class Hazard Rating

Low Significant High

Small 20 - 50 100 100

Medium 100 100 200

Large 200 200 200

Note, Based on the assumed classification for purposes of this report and the table above the spillway
system of Kleinvlei Dam should be designed for the RDF equal to the 1:100 year flood peak.
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Various methods are normally used based on the SANCOLD guidelines and in this case the proposed
RDF (Unrouted) is the equivalent of the 1:100 flood to the value of ±43,3m³/s. However, the final de-
sign does take this to a next level by routing the flood through the dam basin which normally reduces
the flood peak to the so-called RDD (Routed). In this case we expect the reduction to be substantial.

12. GEOLOGY

According to the Geological Survey of South Africa, the proposed site is situated within the Ceres &
Nardouw Sub-groups which form part of the Bokkeveld & Table Mountain Groups, both being part of
the  lager  Cape  Supergroup  as  shown  on  Appendix D.  These  geological  formations  on  and
surrounding the site is described as follows:

Dh ~ Light-grey feldspathic sandstone, subordinate siltstone; gritstone and conglomerate
Dt ~ Micaceous, sandy shale and mudstone; alternating siltstone and minor sandstone
Db ~ Light-grey feldspahtic and micaceous sandstone; subordinate shale; siltstone
Dv ~ Dark-grey fossiliferous shale, mudstone and siltstone, thin sandstone beds
Dg ~ Black to dark-grey fossiliferous shale, mudstone and siltstone
Dga ~ Dark-grey, rather lithic and feldspathic sandstone and siltstone; subordinate shale and

   conglomerate

The overall geology around the site is that of a complex strip configuration with many parallel running 
contact planes between the formations.

The footprint of the proposed dam walls would primarily fall on or across the contact planes between
the Dh, Dt & Db formations described above mostly variations between sandstone, siltstone and shale.
This  in  itself  can  lead  to  seepage  problems  which  can  be  difficult  to  treat.  Typically  shale  and
sandstone formations in general can be regarded as suitable for dams of this nature and magnitude.
However, depending on the fractured nature thereof, the general permeability of the dam basin can be
jeopardised when it comes to sealing the core trench foundations. This requires further investigation
during the design process.

In addition to the variation in formations there are a few geological features like fault-lines as well as
strikes & dips of strata some distance south from the proposed sites indicated on the map which only
requires mentioning  for now.  At this stage we don’t  foresee any particular risk or interdependency
between these features and the water  tightness of  the site.  Depending on the exact  position and
alignment, these fault zones or features might also impact on the seismic requirements in the design.  

No soil tests have been done as yet and this is just an overview of the global geology at the sites and it
may be that the local geology or soil conditions are such that it might even have cost implications on
both the final design as well as construction thereof.  However, dams in the vicinity is constructed of
similar material and their behaviour over time is considered consistent and stable giving confidence in
the proposed works.

Overall it would be considered better and less risky if the wall alignments can be arranged parallel to
rather than crossing the contact planes between various formations.
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13. SITE PROFILE

The Water Research Commission have recently launched their updated study of the Water Resources
of South Africa replacing the previous versions thereof dated 1990 & 2005.  The updated web-based
information system,  <waterresourceswr2012.co.za> launched in  2016,  is well  recommended by the
Department  of  Water  & Sanitation  and  also  widely used throughout South Africa as basis when it
comes to water management and development issues.

The table below shows a summary of such characteristics or profile regarding the proposed dam site.

Figure Property Description Zone / Index / Value Unit / Scale

Figure 0 Water Management Area 17 ~ Olifants/Doorn
Figure 1 Rainfall: MAR 400-500 [mm]

Figure 2a Evaporation (WR90 S-pan) 1600-1700 [mm]
Figure 2b Evaporation (A-pan) 2000-2200 [mm]

Figure 3 Runoff: MAR 100-200 [mm]
Figure 4a Landcover Irrigated areas

Figure 6 Simplified Geology (WR90) Intercalated arenaceous and 
argillaceous strata  

Figure 7 Soils (WR90) [Depth / Texture / Relief] Moderate to deep / Sandy loam / 
Steep

Figure 8 Sediment (WR90) [Erodibility Index] 15~ Medium High 1-8
Medium 9-15
Low 16-20

Figure 9 Vegetation (Acocks Veld Types) Sclerophyllous bush types

Figure 10 EWR Management Class Class E-F Not an acceptable class [A-F]
Figure 11 Surface Water Quality - TDS >2000 [mg/l]

Figure 12 Population Density 0-100 [People / km²]
DWAF GRA2 Utilisable Groundwater Exploitation 

Potential
25 001-50 000 [m³/km²/a]

All of the above properties and/or characteristics are within an acceptable range for when it comes to
building a dam and the overall observation and interpretation thereof does not raise any alarms which
could potentially impact the design and construction of a dam of this nature.
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14. CONCEPTUAL DESIGN

The project entails the design and construction of the proposed Kleinvlei dam as a zoned earthfill
embankment across the valley including an open channel spillway provisionally against the northern
bank plus a pipe outlet under the central embankment. Die preliminary design drawings are included in
Appendix F.

A) Design Characteristics:  
The proposed dam is considered an in-stream dam with a straight alignment across the valley
with the following characteristics:

Location:  33° 04' 02.00”  19° 19' 57.59”E
KLEINVLEI DAM
Wall crest level (masl) 970.1
Full supply level (masl) 968,6
Lowest ground level (masl) 962.3
Max wall height (m) 7,8
Crest length (m) 130
Crest width (m) 4.0
Upstream slope 1 : 3
Downstream slope 1 : 2
Free board (m) 1.5
Embankment volume (m³) 9 600
Total earthworks (m³) 12 000
Nett storage capacity (m³) 176 840
Flooded area (ha) 10,5
Total footprint (ha) 10,8

B) Foundation:   Preliminary visual inspections  shows a  topsoil layer  varying between ±0,3m and
±0,5m thick on a sandy to gravely layer between ±1,0 to ±3,0m thick on shale or sandstone
formation. The formations are considered adequate and suitable for this type of structure.

C) Material investigation:   No formal in-depth soil analyses has been done as yet. Other dams in
the vicinity is of similar material and their behaviour over time is considered  adequate and
stable. The more gravelly and sandy material will be used as unselected mass fill  within the
up- and  downstream embankment zones  or  shells  while the more clayey material  will  be
incorporated into  the central core and cut-off zones. Visual inspection of the proposed dam
site provisionally suggests that the availability of material from the dam basin seems to be
adequate. Light dispersiveness is expected  on these types of material  originating from the
shale, based on general erosion marks elsewhere in the valley.  However, this characteristic
will be addressed formally in the final design by way of either chemical stabilisation, increased
compaction with built-in sand filters or a combination thereof.

D) Embankment design:   The overall layout  is a straight aligned in-stream dam across the valley
with the wall crest length of ±155m. The proposed internal embankment profile will be zoned
with  a selected  clayey core and cut-off  zones plus unselected up- and  downstream mass
earthfill zones. Awaiting the outcome of the formal soil testing to be carried out for final design
purposes, consideration will be given to the necessity and introduction of built-in sand drains.
Due to  the possibility of  dispersiveness, the core  and cut-off zones  will be compacted to a
higher density in the order of 98% Proctor. The planned maximum wall height is in the order of
±8.5m with the upstream slope provisionally  set at  1v : 3h, the downstream slope at  1v : 2h
and the crest width at 4m.

E) Drainage:   Due to the height and the  possibility of dispersiveness, as mentioned above, and
pending  the  outcome of  the  soil  tests,  the  internal  embankment  profile  might  require an
optional built-in drainage system in the form of a curtain drain on the downstream side of the
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core plus  a blanket drain or  evenly spaced strip drains over the downstream solumn area.
Apart from this, drainage will also rely on the normal phreatic movement of moisture through
the earthfill structure itself.

F) Stability:   This aspect is considered part of the final design exercise when a complete slope and
internal  stability  analysis  will  be  conducted  based  on  the  results  forthcoming  from  the
specialized  soil  testing.  Pending  the  outcome  of  these  results,  including  the  stability
calculations,  the proposed profile has been evaluated against  and based upon applicable
statistics obtained from a database of dams without any obvious risks being identified at this
stage. However, the final design will  also  include a  formal slope stability  design based on
finite element stability calculation models. 

G) Outlet works:   The outlet is currently planned as a single ø250mm class 9  pipe in reinforced
concrete with a flanged sluice-gate control valve and manifold on the downstream side. It will
also be fitted with  a sieve pipe on pedestals or alternatively a custom built float unit at the
upstream inlet end. This will be sufficient for irrigation purposes as well as for emptying the
dam or lowering the water level in case of an emergency condition, say within 15 days.

H) Spillway & Flood management:   Kleinvlei  Dam will  be equipped with an open side channel
spillway with concrete sill at the right flank leading the flood water safely past and away from
the embankment toe and back to the natural drainage path. The erodibility index is 15 on a
scale of 1 to 20 with 1 being high and 20 being low, in other words the index is classified as
low. The dry freeboard is provisionally set at ±1,5m based on the flood requirements.

I) S  pecial Requirements:   Releasing water for instream flow requirements (IFR) will probably be a
requirement of the water use license (WUL) as it is considered an in-stream dam although to
be filled by pumping from the Houdenbeks River. However, if required, the outlet of the dam
will be equipped with a scour system including a calibrated measuring device if required. This
aspect  is considered a specialised item and the design thereof will  form part of the detail
design.

J) Maintenance and Operation:   The dam is situated in a winter rainfall area and will be filled during
the winter season primarily with water being pumped from the Houdenbeks River under the
auspices of the Kouebokkeveld Water User Association. The operation and supervision of the
dam will take place under the direct control of the owners or  their  delegated authority on a
seasonal basis.

K) Specifications:   Relevant  and applicable  specifications  are  envisaged for  this  purpose. It  is
recommended that the following standardised specifications be considered as basis and part
of the construction contract:

• General Conditions of Contract for Construction Works Simplified (2018)
• SANS/SABS 1200AD:  General (Small Dams)
• SANS/SABS 1200DE:  Small Earth Dams
• SANS/SABS 1200GA:  Concrete (Small Works)
• SANS/SABS 1200L:  Medium Pressure Pipeline

15. QUALITY CONTROL

The site surveying,  planning,  design and construction supervision will  be handled by personnel  of
Sarel Bester Engineers. Regular inspections and in-situ compaction tests will be conducted during the
construction  phase  in  order  to  ensure  quality  of  workmanship  in  accordance  with  SABS/SANS
standards.

16. DOWNSTREAM DEVELOPMENT

The proposed dam is considered an in-stream dam located within the Houdenbek River Catchment,
about 0.6km before it confluence with the Houdenbek River itself. About 5km downstream it passes
east from the town Op-die-Berg. Except for crossing the main road R303 twice at about 0.2km and
2km respectively, the potential flood area mainly consists of cultivated land with a few farm buildings
and minor farm roads. The application for classification is due and was submitted to the Dam Safety
Office who will then determine the hazard rating and subsequent clasification.
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17. COSTING

The estimated costing of the project is based on recent tender prices of similar type projects within the
Western Cape region. Costing of the project was done by using related data from other projects and
dividing the sum total of all the earthmoving costs by the sum total of all the bulk earthmoving volumes
as an all inclusive bulk unit price for earthmoving. Additional allowance was then made for other costs
such as overhead costs, concrete & outlet related costs as well as diverse & unforeseen cost items.
The sum total of these give the estimated project cost as set out on the attached preliminary design
evaluation sheet summarised below and included as Appendix E.

Description Kleinvlei Dam

Max Wall Height (m) 7,8

Total Earthmoving (m³) 12 000

Nett Storage Capacity (m³) ±176 840

Storage : Earthworks ±14.8

Total Estimated Project Cost (R) ±R1,400,000

Kleinvlei Dam entails the construction of a new dam. The storage ratio was calculated as the ratio
between the total volume of material to be moved and the storage capacity gained in the proposed
dam. In general dam sites are considered more viable or economical when the storage ratio is about 5
and higher. The figures above show the storage versus earthworks ratio in the order of ±18 which is
considered highly economical.

In this case, the earthworks costing was calculated at a basic rate of ±R65/m³ accounting for ±65% of
the total cost which translates to an estimated project cost in the order of R1,23mill, excluding fees etc.

18. SUMMARY

Kleinvlei dam  is planned as an in-stream dam situated within a tributary of the Houdenbeks River
catchment, about 0,6km upstream of the confluence with the Houdenbek River itself, forming part of
the larger Olifants-Doorn  River system. The water use licence application is for new storage of an
existing summer water use to be transformed into winter abstraction from the Houdenbek River which
is acknowledged by the management of the Koue Bokkeveld Irrigation Board. The dam will mainly be
filled from the Houdenbek River via an existing pump and pipeline system while plantations will be
irrigated directly from the dam during summer periods.

The embankment will  be aligned north-south between two ridges with a relative short crest length
compared to water storage. The spillway will be relocated higher up against the northern abutment as
an uncontrolled open channel with concrete sill at the full supply level. The dam will also be equipped
with an outlet pipe encased in concrete under the embankment.

The application is based on existing summer water use to be exchanged for surplus winter water use
which could not be utilised in the past due to limited storage capacity. The additional storage of winter
water will be used for summer irrigation which in turn will increase the irrigated area by ±30ha.

The license application for the 'storing' of water as well as the environmental impact assessment have
both been initiated under  the auspices of  our  offices  and those of  Enviro Africa  respectively.  The
purpose of this document is therefore also to provide certain technical information as part of the above
applications to the various authorities.

All taken into account based on proper engineering, the site is considered suitable for a dam of this
nature.
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19. APPENDICES

A) Locality Map
B) Documentation (Property Information / V&V / Classification)
C) Hydrological Map
D) Geological Map
E) Preliminary Design Evaluation: Quantities & Costing
F) Drawing 1921-S2-01; Contour Layout Plan & Construction Detail

You are welcome to contact us in case of uncertainty about the contents or if  more information is
required about any aspect or component herein.

We trust that you will find the above in order.

Yours faithfully

_______________________
M Charl Bester (Pr Ing)

Copies to: Mr C Geyser, Enviro Africa, Somerset West
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WinDeed Database Deeds Office Property

KLEINVLEI, 209, 1 (CAPE TOWN)

GENERAL INFORMATION

Date Requested 2019/10/09 09:39

Deeds Office CAPE TOWN

Information Source WINDEED DATABASE

Reference 1921

PROPERTY INFORMATION

Property Type FARM

Farm Name KLEINVLEI

Farm Number 209

Portion Number 1

Local Authority WITZENBERG DC

Registration Division CERES RD

Province WESTERN CAPE

Diagram Deed T30024/1985

Extent 295.4589H

Previous Description -

LPI Code C01900000000020900001

OWNER INFORMATION

K2015028869 SOUTH AFRICA PTY LTD

Owner 1 of 1

Type COMPANY

Name K2015028869 SOUTH AFRICA PTY LTD

ID / Reg. Number 201502886907

Title Deed T52028/2016

Registration Date 2016/08/29

Purchase Price (R) 3,534,000

Purchase Date 2015/04/15

Share 0.00

Microfilm -

Multiple Properties NO

Multiple Owners NO

ENDORSEMENTS (4)

# Document Institution Amount (R) Microfilm

1 K131/1986S - UNKNOWN 1986 0231 1288

2 FARM CE 209/1 - UNKNOWN 1985 0022 0145

3 VA9262/2009 MUN WITZENBERG UNKNOWN -

4 VA2388/2016 MUN WITZENBERG UNKNOWN -

HISTORIC DOCUMENTS (5)

# Document Owner Amount (R) Microfilm

1 T19910A/1991 - UNKNOWN 1991 0570 1261

2 T30024/1985 REGIONAL SERVICES COUNCIL-

BREERIVIER

SECT 16 1991 0570 1220

3 T30024/1985 MUN WITZENBERG SECT 16 1991 0570 1220

4 T30024/1985 DIV-AFD WITZENBERG SECT 16 1991 0570 1220

5 T63930/2009 - UNKNOWN -

https://search.windeed.co.za/DeedsOffice/HtmlPri...
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R303

Op-die-berg

E21D

 Quaternary Drainage E21D
 Area: 242 km^2
 MAP: 627mm
 MAR: 46.71 x10^6m^3

Proposed Kleinvlei Dam

 Local Drainage
 Area: 4.5 km^2
 MAP: 620mm
 MAR: 0.83 x10^6m^3

 Project: Proposed Kleinvlei Dam
HYDROLOGY MAP

 Owner:  Howbill Farming (Pty) Ltd
  P.O. Box 146
  CERES
  6835

 Project Ref:
1921

 Scale:
 1: 100 000

 Map Ref:  3319AB
MC BESTER

Pr. Ing., LSAISI: 970598, LSACAP: T1218
Tel 023 312 2017 / Epos sbri@telkomsa.net



Dg - Black to dark-grey
fossiliferous shale,

mudstone & siltstone

Dga - Dark-grey, rather lithic
and feldspathic sandstone and

siltstone; subordinate shale

and conglomerate

Dv - Dark-grey fosiliferous
shale, mudstone and

siltstone, thin sandstone
beds

Dh - Light-grey feldspathic
sandstone, subordinate
siltstone; gritstone and

conglomerate

Dt - Micaceous, sandy shale
and mudstone; alternating

siltstone and minor sandstone

Db - Light-grey feldspahtic
and micaceous sandstone;

subordinate shale; siltstone

Dw - Dark-grey siltstone & shale
with intercalated mudstone &

immature sandstone

Dwu - Fine-to
medium-grained

micaceous sandstone
& siltstone;

subordinate dark-grey
shale

Dr - Light-grey, well-bedded
quartzitic / feldspathic

sandstone; subordinate

siltstone and shale

Bedding Attitude (25)

Bedding Attitude (20)

Fault

Fault

Fault

Fault

Proposed Kleinvlei Dam

 Project: Proposed Kleinvlei Dam
GEOLOGY MAP

 Owner:  Howbill Farming (Pty) Ltd
  P.O. Box 146
  CERES
  6835

 Project Ref:
1921

 Scale:
 1: 50 000

 Map Ref:  3319 - Worcester
MC BESTER

Pr. Ing., LSAISI: 970598, LSACAP: T1218
Tel 023 312 2017 / Epos sbri@telkomsa.net



PRELIMINARY EVALUATION OF THE PROPOSED EARTH DAM: QUANTITIES AND COSTING

Client: Howbill Farming Project Nr.: 1921 Version: May 2019
Address: P.O. Box 146 Annexure: A

Ceres  6835 Date: 12-Dec-19 Report by: Charl Bester
Dam: KLEINVLEI DAM Prepared: Stanley SAREL BESTER ENGINEERS

Notes: 1. VAT EXCL. P.O. Box 21, Ceres 6835
2. Report 1 -Opt. 2 (Single wall) Ph: 023-312 2017
3. Capacity ±235 000m³ Fax: 086-514 3350

Design Parameters & Assumptions: Financial Assumptions:
Crest width (m): 4,0 Cut-off depth  (m): 3,00 Earthmoving Cost  (R/m³): 65,00

Upstream slope 1: 3,0 Cut-off base  (m): 4,00 Basic Fees Scale (%): 12,0%
Downstream Slope 1: 2,0 Cut-off slope  1: 0,75 Fees Base Value (R): 

Percentage of fill from dam basin: 50% Application (m³/ha): Enlargement (Y/N): N

Item Description Unit Stadium  /  Wall position  / Terrain
Stadium 1 Stadium 2 Stadium 3 Stadium 4 Stadium 5

1  EMBANKMENT Existing Rep 1 – Opt2 Opt3
1.1 Wall crest level masl 970,70 970,10
1.2 Lowest ground level below wall masl 962,30 962,30
1.3 Maximum wall height m #N/A 8,40 7,80 #N/A #N/A
1.4 Wall crest length m 154,3 128,8
1.5 Wall volume - excluding cut-off m³
1.6 Cut-off trench excavation m³ #N/A #N/A #N/A
1.7 Total earthmoving m³ #N/A #N/A #N/A

2  STORAGE CAPACITY
2.1 Full supply level masl 969,20 968,60
2.2 Draw-off level masl 964,00 964,00
2.3 Total free-board m 0,00 1,50 1,50 0,00 0,00
2.4 Maximum depth above draw-off level m 0,00 5,20 4,60 0,00 0,00
2.5 Nett capacity from contours m³
2.6 Capacity gain from excavations m³ 0 0 0
2.7 Potential gross capacity m³ 0 0 0
2.8 Water surface ha 12,00 10,47
2.9 Potential irrigation ha 0,00 33,60 25,26 0,00 0,00

2.10 Average water depth m #DIV/0! 1,96 1,69 #DIV/0! #DIV/0!
2.11 Ratio Storage : Earthworks #N/A 17,69 14,76 #N/A #N/A
2,12 Recommended pipe diameter mm 150 250 200 150 150

3  COSTING (Excl VAT)
3.1 Overhead & Preparation 10% Rand #N/A #N/A #N/A
3.2 Earthworks (excavate & construct) 65% Rand #N/A #N/A #N/A
3.3 Concrete & Outlet works 15% Rand #N/A #N/A #N/A
3.4 Diverse & Unforeseen 10% Rand #N/A #N/A #N/A
3.5 Rand
3.6 Estimated Construction Cost Rand #N/A #N/A #N/A
3.7 Engineering Fees Percentage % #N/A 14,8% 14,8% #N/A #N/A
3.8 Engineers costs (ECSA Fees) Rand #N/A #N/A #N/A
3.9 Engineers costs (Disbursements) Rand

3.10 Estimated Engineers Costs Rand #N/A #N/A #N/A
3.11 Rand
3.12 Rand
3.13 Total estimated capital cost Rand #N/A #N/A #N/A
3.14 Capital costs per m³ gross capacity Rand #N/A 7,41 7,96 #N/A #N/A
3.15 Capital costs per irrigated hectare Rand #N/A #N/A #N/A

R 11 500 000
7 000

10 400 9 570
2 893 2 414

13 293 11 984

230 000 172 055
5 200 4 785

235 200 176 840

132 931 119 844
864 053 778 988
257 420 207 577
132 931 119 844

1 387 336 1 226 254

204 744 180 972
150 000
354 744 180 972

1 742 080 1 407 225

51 848 55 703
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Ref: 1921DDR-S2(Rev1)

Date: 30/07/2021

Messrs Howbill Farming
PO Box 146
Ceres
6840

Attention: Messrs Tian Erasmus & Theo van Rooyen

PRELIMINARY DESIGN FOR THE PROPOSED KLEINVLEI DAM ON FARM   KLEINVLEI 209,   
PORTION     1, DISTRICT CERES,   HOWBILL FARMING   ~ WULA ADDITIONAL TECHNICAL   
INFORMATION

We refer to the DWS Letter received from Ms M Tshikalange,  Ref: WU15685 & dated 17 June 2021,
with regard to the WULA additional  technical  information.  We also refer  to our  Preliminary  Design
Report dated 13 December 2019; Paragraph ”Geology” and elaborate as follows:

1 - Suitable geotechnical and foundation conditions:  
Paragraph 12 of the preliminary design report deals with the general and overall geology. Soil-
testing for purposes of the geotechnical design is a costly exercise and therefore part of the final
design stage of a dam normally undertaken once the environmental authorisation and water use
licence is in hand. For this reason geotechnical assumptions were made as contained in the 
preliminary design report based on readily available information such as geological maps as 
well as an oversight of existing dams near to the proposed dams, see attached map. Apart from 
many years of experience with the design and construction of earthfill dams built on the well-
known shale and sandstone formations of the Western Cape, visual inspection of the sites 
including cut-faces of nearby borrow areas, confidence in the geological conditions was further 
strengthened by looking at existing dams within close proximity of the proposed dam as shown 
on the attached map. The valley between the mountain ridges is situated on the well-known 
Ceres & Nardouw sub-groups which forms part of the Bokkeveld & Table Mountain groups, 
being part of the larger Cape Supergroup formation.

Category Number of Dams in 15km radius Wall Height

I 8 5-10m

II 4 6-12m

III 1 33m

The table above shows a summary of existing dams within a ±5km radius from the proposed site
as registered with the dam safety office. All of these are built on the same or similar geological
formations as is the case for the proposed dam. These formations are well-known for containing
suitable clay for use in the core as well as semi-weathered gravely material suitable for use as
unselected fill.
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2 - Source of materials:  
Preliminary calculations have shown that the dam would require less than ±5 000m³ clayey plus 
±12 000m³ bulk earthfill respectively. The suitable borrow areas within the basins have been 
estimated at 60-70% of the flooded area which then works out on an average excavation depth 
of less than one meter which is easily achievable. The bulk of the core as well as the unselected
mass fill material is therefore sufficiently available in volume and will come from within the basin
of the dam even if the footprint of the borrow area is reduced during construction. However, until
a local suitable sand source can be identified, sand for the intended filter zones will have to be 
imported from registered commercial sources.

3 - Remedial measures in case of poor foundation conditions:  
When it comes to the preparation of the core trench base, experience with other dams 
constructed on the same and similar shale and sandstone formations have seldom required 
special treatment beyond hand-cleaning and filling the surface cracks with cement mortar before
backfilling the cut-off trench with clay. Nevertheless, the risk of striking a localised fractured 
zone or fishers beneath the cut-off trench base is always there and in such a case grouting will 
be considered as the best possible and most practical solution when there is a substantial risk of
foundation failure or when the expected seepage rate is unacceptably high.

You are welcome to contact us for further information. We trust that you would find this in order.

Yours Sincerely

_______________________
M Charl Bester (Pr Eng)

Copies to: Enviro Africa, Mr C Geser
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MAP A
Dams registered with Dam Safety Office within ±5km radius

(8 x Cat 1 / 4 x Cat 2 / 1 x Cat 3)


