
Verw: 1731DOV-S2(Rev1)

Datum: 29/06/2018

Mnre Agterfontein Trust
PO Box 77
Ceres
6835

Attention: Mr Dawid Malherbe

PRELIMINARY   DESIGN   REPORT FOR THE PROPOSED ENLARGEMENT OF DRIEFONTEIN DAM
ON RIETVALLEY 364 PORTION 33, DISTRICT CERES, MR D MALHERBE -
PROPOSED PHASE 2 ENLARGEMENT

Your  instruction  regarding  the  investigation  and  preliminary  design  for  the  proposed  Phase 2
enlargement of Driefontein dam, refers. Note, this document should be read with and is intended to be
an expansion to the previous Phase 1 proposal. 

1. BACKGROUND

The  previous  report,  1731DOV-S2 dated  15 Mar 2018,  refers  to  the  proposed  enlargement  of
Driefontein dam with the storage capacity of approximately 320 000m³.  The situation however was
reconsidered and a second phase enlargement will now be added which will increase the total storage
capacity to about 420 000m³. The dam would still mainly be filled by scheduled winter water from the
Warmbokkeveld Scheme and therefore the application principle would not be altered. The existing
dam is too small to store all the winter scheduled water and for that reason a substantial portion of the
water had been sacrificed and lost over the years which benefited downstream water users to some
extent.

Increasing the dam’s total capacity by ±180 000m3 for storing of the currently wasted or sacrificed listed
winter water, will make it possible for the applicant to expand his current production with about 22ha of
deciduous  fruit.  This  would  benefit  the  broader  economy  by  creating  work  opportunities  for  the
previously disadvantaged groups in the surrounding local communities.

Since the licence application (WULA) is entirely based on an existing water use (ELU), namely paid-up
scheduled winter water under the Warmbokkeveld Irrigation Board, none of the existing downstream
uses will be affected negatively at all.

2. WATER AVAILABILITY

The deeds information regarding the relevant property as well as the water use information which was
obtained from the Breede-Gouritz Catchment Management Agency (BGCMA) and soon to be finalised
by their  Validation & Verification process, had been evaluated for purposes of this report.  We refer to
Appendices B&C.

A) Existing Water Uses:
Takings:

• 514 400m3 (Warmbokkeveld IB: 64.3ha @ 8 000m3/ha/a)
• 111 623m3 (Groundwater)

Storage:

• 239 000m3 Driefontein Dam (To-be-enlarged)
•     7 213m3 Vis Dam
•   91     000m  3 Barrak Dam - Surveyed
• 337 213m3 TOTAL
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B) Current Amended Licence Application:

• Driefontein Dam: ±240 000m³   (Existing)
±180     000m³   (Additional Storage)
±420     000m³   (Total Storing)

• New Irrigated Area 22ha fruit @ 8 000m3/ha/a

3. DAM SAFETY & CLASSIFICATION

The first step in the process is to have the larger second phase of the proposed dam classified in terms
of dam safety regulations. The application for reclassification was submitted on 14 May 2018 to the
Dam Safety Office after which the classification was received on 27 Mar 2018 as a Small Category I
dam with a Low hazard potential rating under reference 12/2/H101/FA, refer Appendix A. 

Being classified as a Category I dam means that an APP (Approved Professional Person) is not a legal
requirement for the design and construction supervision of the dam. However, a basic design is still
required in terms of the regulations for submission and obtaining a license to construct from DWS Dam
Safety Office.

4. CONCEPTUAL DESIGN

The project entails the design and construction of the proposed phased enlargement of the Driefontein
dam as a zoned earthfill embankment across the valley including an open channel spillway against the
right bank and a pipe outlet under the central embankment. Die amended preliminary design drawings
are included in Appendix B & C.

Phased Design Characteristics:
The proposed Driefontein dam is considered an in-stream dam with a wide U-alignment 
across the valley with the following characteristics:

Location:  33°21' 10.66"S   19°24' 14.3”E

Driefontein Dam Phase 1 Phase 2
Wall crest level (masl) 548,6 549,2

Full supply level (masl) 547,1 547,7

Lowest ground level (masl) 539,6 539,6

Max wall height (m) 8,95 9.55

Crest length (m) 390 431

Crest width (m) 4,0 4,0

Upstream slope 1 : 3 1 : 3

Downstream slope 1 : 2 1 : 2

Free board (m) 1,5 1,5

Embankment volume (m³) 10,500 17,000

Total earthworks (m³) 17,800 25,000

Nett storage capacity (m³) ±320,000 ±420,000

Flooded area (ha) 13,70 15,81

Total footprint (ha) 14,20 16,90
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5. COSTING

The estimated costing of the project is based on recent tender prices of similar type projects within the
Western Cape region. The preliminary costing of the project was done by using related data from other
projects and dividing the sum total of all the earthworks and related costs by the sum total of all the
bulk  earthworks  volumes  in  order  to  obtain  an  all  inclusive  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 included as Appendix G and summarized as
follows:

Description Driefontein dam
(Phase 1)

Driefontein dam
(Phase 2)

Max Wall Height (m) 8,90 9,60

Total Earthmoving (m³) 17 850 25 000

Nett Storage Capacity (m³) ±320 000 ±420 000

Storage : Earthworks ±5,4 ±7,86

Estimated Cost (R) ±R1,252,000 ±R2,736,000

The proposed project entails the enlargement of an existing dam. The storage ratio was calculated as
the ratio between the total volume of material to be moved versus the capacity gain with regard to the
enlargement. In general dam sites are considered more viable or economical when the storage ratio is
about 5 and higher. The figures above show such ratios in the order of 5,4 and 7,9 respectively for
phase 1 and  phase 2  which is considered on the better  side when it  comes to the economics of
building the dam. 

In this case, the earthworks costing was calculated at a basic rate of ±R45/m³ accounting for ±65% of
the total cost which translates to an estimated project cost in the order of R2,74mill, excluding fees etc.

6. APPENDIXES

A) Reclassification, 27 Mar 2018
B) Preliminary Design Evaluation: Quantities & Costing
C) Drawing 1731-S2-01(Rev1); Contour Layout Plan 
D) Drawing 1731-S2-02; Embankment Contour Layout Plan, Wall- & Spillway Sections
E) Drawing 1731-S2-03; Contour Layout Plan (Aerial Photo)

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: Me Inge Erasmus, EnviroAfrica, Somerset-West







PRELIMINARY EVALUATION OF THE PROPOSED EARTH DAM: QUANTITIES AND COSTING

Client: AGTERFONTEIN TRUST Project Nr.: 1731 Version: Mrt 2018
Address: Posbus 77 Annexure: A

CERES  6835 Date: 05-Feb-18 Report by: Charl Bester
Dam: DRIEFONTEIN DAM Updated: 27-Jun-18 SAREL BESTER ENGINEERS

Notes: 1. VAT EXCL. P.O. Box 21, Ceres 6835
2. DW opmetings gekombineer met SBRI Ph: 023-312 2017

Fax: 086-514 3350

Design Parameters & Assumptions: Financial Assumptions:
Crest width (m): 4.0 Cut-off depth  (m): 3.00 Earthmoving Cost  (R/m³): 45.00

Upstream slope 1: 3.0 Cut-off base  (m): 4.00 Basic Fees Scale (%): 8.0%
Downstream Slope 1: 2.0 Cut-off slope  1: 0.75 Fees Base Value (R): R 11,500,000

Percentage of fill from dam basin: 50% Application (m³/ha): 7,000 Verhoging (J / N): J

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

1  EMBANKMENT Existing Phase 1 Phase 2
1.1 Wall crest level masl 547.00 548.55 549.15
1.2 Lowest ground level below wall masl 539.60 539.60 539.60
1.3 Maximum wall height m 7.40 8.95 9.55 #N/A #N/A
1.4 Wall crest length m 298.0 391.0 431.0
1.5 Wall volume - excluding cut-off m³ 0 10,500 17,000
1.6 Cut-off trench excavation m³ 0 7,331 8,081 #N/A #N/A
1.7 Total earthmoving m³ 0 17,831 25,081 #N/A #N/A

2  STORAGE CAPACITY
2.1 Full supply level masl 546.30 547.05 547.65
2.2 Draw-off level masl 541.00 541.00 541.00
2.3 Total free-board m 0.70 1.50 1.50 0.00 0.00
2.4 Maximum depth above draw-off level m 5.30 6.05 6.65 0.00 0.00
2.5 Nett capacity from contours m³ 227,000 317,500 415,700
2.6 Capacity gain from excavations m³ 0 5,250 8,500 0 0
2.7 Potential gross capacity m³ 227,000 322,750 424,200 0 0
2.8 Water surface ha 10.40 13.70 15.80
2.9 Potential irrigation ha 32.43 46.11 60.60 0.00 0.00

2.10 Average water depth m 2.18 2.36 2.68 #DIV/0! #DIV/0!
2.11 Ratio: Storage / Earthworks nvt 5.37 7.86 #N/A #N/A
2.12 Recommended pipe diameter mm 250 300 300 150 150

3  COSTING (Excl VAT)
3.1 Overhead & Preparation 10% Rand 0 123,447 173,639 #N/A #N/A
3.2 Earthworks (excavate & construct) 65% Rand 0 802,406 1,128,656 #N/A #N/A
3.3 Concrete & Outlet works 15% Rand 0 202,844 260,459 #N/A #N/A
3.4 Diverse & Unforeseen 10% Rand 0 123,447 173,639 #N/A #N/A
3.5 Rand
3.6 Estimated Construction Cost Rand 0 1,252,145 1,736,394 #N/A #N/A
3.7 Engineering Fees Percentage % 0.0% 10.8% 10.8% #N/A #N/A
3.8 Engineers costs (ECSA Fees) Rand 0 134,707 186,803 #N/A #N/A
3.9 Engineers costs (Disbursements) Rand 40,000 45,000

3.10 Estimated Engineers Costs Rand 0 174,707 231,803 #N/A #N/A
3.11 Rand
3.12 Rand
3.13 Total estimated capital cost Rand 0 1,426,852 1,968,197 #N/A #N/A
3.14 Capital costs per m³ gross capacity Rand 0.00 4.42 4.64 #N/A #N/A
3.15 Capital costs per irrigated hectare Rand 0 30,946 32,479 #N/A #N/A

3. Bakmaat = 420 000m³
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