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Silt fence to trap sediment in areas where serious erosion occur in the Limpopo Province (South Africa) (Heinrich van Heerden)
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Silt fences to trap sediment in areas affected by gully erosion (Fg3E)
Silt fences
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Silt fences together with brush packing were introduced to reduce sediment transport
and restoration of gully erosion in the Potlake nature reserve, Limpopo Province,
South Africa.

Silt fences, together with brush packing were introduced in the Potlake Game Reserve (2817
ha) in the Limpopo Province of South Africa to rehabilitate areas affected by serious rill and
gully erosion. Due to overgrazing on highly erodible soils, gully headcuts are actively migratin
upstream. Implementation of the technology leads to enhanced vegetation cover and reduce
sediment transport in the gullies. Silt fences are temporary structures and are therefore
placed closer together than permanent structures. The placing is such that the silt from the
downstream structure builds up against the upstream structure to delay the perishing of the
restoration materials. Vegetation must be established in the gully (donga) as soon as possible
so that, when the materials decay after about ten years, the area will be restored. Altitudes
vary from 1 174 m to 780 m above sea level. The reserve is located in a summer rainfall
region and receives an average annual rainfall of 438 mm per year. Clayey duplex soils are
prone to both natural and man-induced erosion. The vegetation comprises Central Bushveld
vegetation units of the Savanna Biome. Savanna is characterized by a herbaceous layer
(usually dominated by grasses) with a woody component. In Southern Africa, Bushveld is an
apt description of the vegetation structure, as the vegetation most often does not comprise
distinct shrub and tree layers. Instead, the shrubs and trees occur in a matrix with a grass-
dominated herb layer. A number of large gullies exist along drainage lines on highly erodible
soils. Some of the gullies are up to 1.5 m deep and 5 m wide. A total of around 200 m of silt PITEEAIZ FTEE: 100-1000M7FT

fences were erected at selected sites in the reserve to retain sediment and to establish .

vegetation. The following steps were followed in the establishment of the silt fences: R RRHIRS

1. Tdentification of priority sites to erect the silt fences - using Google Earth imagery and field e 29.93755, -24.26002

surveys.

2. Acquisition of restoration material and training of local community members on the . 4/ NI 10 3¢
implementation of the technology (training by Mr. Buckle at that stage from the Department). %’Jﬁ%* R FEE— B (approx. 110 %
3. Levelling of the area where fences would be erected.

4. Construction of fences.

Hbg: Potlake nature reserve, Limpopo
Province,

5. Brush packing (upstream of fence) stone packing (downstream in the gully). XA ?: 2
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Completed silt fence (Heinrich van Heerden)
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Silt fences are temporary structures and are therefore placed closer
together than permanent structures. The placing is such that the silt
from the downstream structure builds up against the upstream
structure to delay the perishing of the restoration materials.
Vegetation must be established in the gully (donga) as soon as
possible so that, when the materials decay after about ten years, the
area will be restored.
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1. Dig a pit trench 300 mm x 300 mm from peg to peg over the entire
width of the gully.

2. Drive iron standards (iron pole) in on the sides of the spillway
length followed by more standards around 1.5 meters apart - ensure
equal spacing between standards (standards must be driven in at
least 500 mm deep - ensure that eyes (holes in standards) point
upstream and that poles are in line with the others. Place apron on
the ground from the excavation downstream. The width of the
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WIRE NETTING — 1,8mm THICK WITH 756 OPENINGS
4mm WIRE ATTACHED TO STANDARD

150°

-DOUBLE WIRE-4mm
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FREE BOARD 500

T

EW\RE NETTING FOLDED BACK AND ATTACHED TO 4mm WIRE

SHADE CLOTH FOLDED BACK AND ATTACHED
TO WIRE NETTING

5
b o
material must be three times the height of the overflow height and it DIRECTION OF FLOW §g|: o
ERE o
must be at least 500 mm longer on both sides than the spillway z = SHADE LLOETRE -
length. | L -

3. Span a 4 mm wire between the spillway poles on the total height of
the structure. Tighten only manually and fasten on both sides of the
two standards.

4. Drive in two anchor poles in line with the structure on both sides of
the donga wall.

5. Saw off or cut heads of standards on the height of the structure’s
height. Place anchor wires between two outer poles and anchor poles
and tighten. =
6. Thread 4 mm wire through on spillway height from side to side and Author: Jan van Heerden

bind to the two poles anchored to the anchor poles.

7. Also place wire between the spillway width poles and the end pole

on the structure height and tighten.

8. Span wires from the spillway height wire on 100 mm to 150 mm

distances apart, downwards until the last wire is at least 100 mm

below the surface.

9. Place netting material (course plastic grid placed behind the filter

material) on upstream side of the poles into the excavated pit trench

and cut according to shape of the structure.

10. Place filter material flat in the pit trench and in front of the netting

material on the upstream side of the poles and cut according to the

shape of the structure. Tie the material to the structure with binding

wire and fill the pit trench with soil.

11. Place netting material on the apron and tie it to the structure with

binding wire and drive in T pegs at strategic places on downstream

side.

12. The construction of the drop inlet is built in the same way as a

weir structure as close as possible to the head of the donga. The gap

between the structure and the donga head is filled with soil and must

be filled again after the first rains. The spillway is made +100 mm

higher than the normal ground surface. The structure can be built to a

maximum of 1 000 mm from the gully floor to the ground level.

13. Brush packing in front of the silt fence and stone packing

downstream of the apron in the gully.

14. In order for silt fences to function more efficiently, it is

recommended that that portion of the veld is fenced and withdrawn

from grazing. Sowing of grasses or planting of common reed or vetiver

grass can speed up the repair process considerably.
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EXCAVATION
300

BAFRA T E PERANREZRR
o IHHEAN SANEARBLEAWD silt fence volume, length: 6 to 1. Timing - during the raining season these areas could be
8 meters) inaccessible due to clayey soils and water in gullies. 2, Availability of
o HATE{EMIITI Rand labour.

o [T MEAETI 1 %I = 16.0 Rand
o ERFLAEHFHITE&EAI R200
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1. Preparation of the site to be restored (Af[&)/1  Z&inter (outside raining season))
2. Installation of silt fences followed by brush and stone packing (B[&)/0  ZVinter)

FARRIHEHRAFRE (per silt fence)

e B s - BARA | SHEANE | DhEREX
SHENBHTRIEGE AL HE Rand) | A Rand) AR
NN

Unskilled labour (including transport) |Per day 6.0 | 280.0 | 1680.0 |
B

Power tools - electric power generator, angle grinder, hammer drill, |Per day 3.0 500.0 1500.0
Measuring t.ape, wire ten§|on|ng toql, pole driver, heavy and light Per day 10.0 200 200.0
hammers, pick, spade, pliers and scissors
AR

4mm wire Per meter 100.0 15.0 1500.0
Standards Per piece 6.0 90.0 540.0
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Netting Per meter 15.0 90.0 1350.0

Anchor poles Per piece 6.0 10.0 60.0

T pegs Per piece 20.0 20.0 400.0

Binding wire Per kg 5.0 40.0 200.0

Filter material (UV treated shade cloth - 80%) Per meter 86.0 20.0 1720.0
BARV FTm e 9'150.0
BARBILEHRA]  Fr 571.88
BARYTES
1. Repair of fences after floods (Bf[E)/0  ZAfter flooding event)
ARG HHRNFRA (per silt fence)

RHR AT A e wm | RO S | T
FEN

Repair of fences IPer day 2.0 I 280.0 I 560.0 |
&

sPlliz;Zr:a mmers, wire tensioning tool, pick, spade, pliers and Per day 50 200 100.0
AR

Binding wire and filter material Per meter 4.0 150.0 600.0
DAL T AR 1'260.0
BRBIPERA] T 78.75
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Tourists
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e Very important to stabilise landscapes. e Sensitive to floods Timing of construction crucial - ready before
e Helps to improve the habitat for wildlife, biodiversity in the the floods occur
tected . 8 o
provected ares ) SRR/ SR SR E TSR RO AR R TSR
K4t mEIETFHARRIRA R R e Same as above

e Helps to improve the habitat for wildlife, biodiversity in the
protected area.
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https://qcat.wocat.net/zh/wocat/technologies/view/technologies_6174/
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Approaches: Working for Water https://qcat.wocat.net/zh/wocat/approaches/view/approaches_2338/

X HwbIE
HAa
o TIEM
0 H
e Working for Water (Natural Resource Management Programmes - DEA, South Africa)?

ERSE

e Combating erosion with silt fences, Jan van Heerden, 2006, ISBN 1-919849-76-9: https://www.arc.agric.za/arc-
iae/Documents/Publication%20List%20and%200rderform.pdf
e Five-year strategic plan for the Potlake Nature Reserve, Limpopo Province, South Africa: LEDET - no cost

This work is licensed under Creative Commons Attribution-NonCommercial-ShareaAlike 4.0
International @ @ @ @
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