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Wetland Assessment
Dama Colliery
Executive Summary
Specialist Opinion

Considering the status of the wetlands within the project area, and furthermore the nature
and requirements of the project, the proposed project has the potential to negatively affect
the wetlands of the area in the long term. It is the opinion of the specialist that; provided the
mitigation measures are implemented for all project related activities (especially the
insistence that the opencast mining areas be beyond the wetland and the wetland buffer
zone), the project can commence.
The Biodiversity Company was commissioned to conduct the wetland impact assessment as
part of the application process for a water use license pertaining to proposed opencast mining
areas and associated access roads at the Dama Colliery. A total of three additional separate
opencast pit areas have been proposed. The purpose of this report is to complete an impact
assessment and mitigation measures.
The wetlands report completed by Limosella Consulting (Pty) Ltd “Preliminary Wetland
Delineation & Functional Assessment Report, February 2015” was used to form part of the
baseline for this report, the results were interpreted to complete this impact assessment.
Only the wetlands classified by Limosella (2015) that were within the 500m regulated area of
the proposed opencast area were considered for this study. The classification and labelling
have been retained and the results will only reflect the wetlands within the regulated area.
Ten (10) wetlands were identified within the regulated area comprising of four (4) wetland
types. The status of the wetlands ranges from largely natural (class B) to largely modified
(class D). The ecological significance for the wetlands within the regulated area ranged from
High (class B) to Moderate (class C).
The wetland buffer zone tool was used to calculate the appropriate buffer required for the
construction and operation of the additional opencast areas and access roads at the Dama
Colliery and has taken into account the wetland findings. A buffer zone was suggested of 90m
for the proposed opencast area, this buffer is calculated assuming mitigation measures are
applied.
The opencast mining layout as it has been presented falls partially within the delineated
wetland boundary and/or buffer zone of two (2) wetland systems. This will result in a direct
loss of a portion of wetland area, and indirect impacts likely stemming from the encroachment
into the buffer zone for these systems. The indirect impacts notably include the loss of
subsurface flows feeding these wetlands, the drawdown of the water table reducing recharge
volumes to the wetlands, and the reduction of the catchment feeding the wetlands. This then
causes the loss / degradation of wetlands.
The construction phase for the opencast areas showed Moderate-High impact significance
prior to mitigation, and after mitigation the impact significance was reduced to Moderate-Low.
This is only reduced to Moderate-Low if the opencast area is moved outside of the wetland
buffer zone.
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The construction phase for the access roads was determined to have a Moderate impact
significance prior to mitigation. The impact significance is reduced to Moderate-Low if the
wetlands areas are avoided.
The operational phase for the opencast areas showed High impact significance prior to
mitigation, and after mitigation the impact significance was reduced to Moderate. This is only
reduced to Moderate if the opencast area is moved outside of the wetland buffer zone, the
residual impacts that opencast mining could have on the wetlands and the hydrodynamics are
highly probable.
The operational phase for the access roads was determined to have a Moderate-Low impact
significance prior to mitigation. The impact significance remains Moderate-Low as a result of
the road being in use and the construction phase was were the largest impacts occur. These
impacts will be reduced in the rehabilitation phase.
The rehabilitation and decommissioning phase for the opencast areas showed Moderate-High
impact significance prior to mitigation. The impact significance is reduced to Moderate-Low.
The rehabilitation will require the rehabilitation of the opencast areas with large machinery
which will have a Moderate-High impact, however once the area has been rehabilitated and
the monitoring phase has concluded successful end land use, then the impact significance is
reduced to Moderate-Low.
The rehabilitation and decommissioning phase for the access roads was determined to have
a Low impact significance prior to mitigation. The impact significance remains Low as a result
of the road having a small footprint and rehabilitation can be done relatively easily and
successfully.
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Introduction
Da-ma Colliery is an operational coal mine located near the town of Utrecht, KwaZulu Natal,
South Africa. The mine has an approved Environmental Management Programme report
(EMPr) and Water Use Licence (WUL) (WUL No: 12/V32B/CGIJ/5098) for its operations.
At the time of the original Integrated Water Use License Application (IWULA) opencast mining
was largely completed and it was understood that future mining activities would be limited to
underground mining (Kasl, Barbara, 2017). However on further investigations the mine plan
has been reviewed and additional opencast reserves have been identified.
The Biodiversity Company was commissioned to conduct a wetland impact assessment as
part of the IWULA process, for a water use license associated with the new opencast areas.
A total of three separate opencast pit areas have been proposed (Pit 1, 2 and 3). The purpose
of this report is to complete an impact assessment and mitigation measures.

1.1

Project Area

Dama Colliery (Figure 1) is situated between the towns of Newcastle, 40km east of the mine,
and Utrecht, 15km west of the mine, in KwaZulu-Natal, South Africa.
The Dama Colliery is located in the middle reaches of the Wasbankspruit near the town of
Utrecht, KwaZulu-Natal, South Africa. The watercourses associated with Dama Colliery are
located within the Pongola-Mtamvuna Water Management Area (WMA 4) (NWA, 2016) and
the North Eastern Uplands Lower ecoregion (Dallas, 2007). The project area lies within the
Wasbankspruit Sub-Quaternary Reach (SQR) V32B-2409.
The Wasbankspruit is the primary drainage feature associated with Dama Colliery and thus
the subject of this study. Dama Colliery is situated on a watershed between the Wasbankspruit
and an unnamed tributary of the Wasbankspruit. The Wasbankspruit flows in a southerly
direction into the Dorpspruit and ultimately into the Buffels River. The area surrounding the
project site consists predominantly of open/natural land, agricultural fields (dryland) and coal
mining. The topography is steep with a mountain range situated upstream of the colliery.
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Figure 1: The proposed mineral boundary at Dama Colliery that was considered for this study.
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1.2

Scope of Work

It is understood that the following will be required for the assessment:


1.3

An impact assessment for the wetlands at the Dama Colliery for three proposed
additional opencast mining areas and development of associated access roads.

Objectives

To compile the report, the following objectives were considered:


Conduct a desktop assessment of the project area; and



Assess and report the impacts of vegetation clearing, topsoil stripping, opencast
mining and road development on the wetlands of the area.

Limitations
The following aspects were considered as limitations;


The study has been supplemented by supporting wetland studies and geohydrological
information which are considered to be true and accurate; and



The wetlands report from Limosella Consulting (2015) was used to determine the
impacts for this assessment; this report was assumed to be true and accurate.

Methodology
3.1

Desktop assessment

The following information sources were considered for the desktop assessment;

3.2



Aerial imagery (Google Earth Pro);



Land Type Data (Land Type Survey Staff, 1972 - 2006)



The National Freshwater Ecosystem Priority Areas (Nel, et al., 2011);



Contour data (5m); and



Dama Colliery: Preliminary Wetland Delineation and Functional Assessment Report
February 2015 done by Limosella Consulting.

Wetland Assessment

The delineation of wetland areas and the determination of the Present Ecological State (PES)
and the Ecological Importance and Sensitivity (EIS) of wetland areas was completed by
Limosella Consulting (2015), and the methodologies used are presented below.
The National Wetland Classification Systems (NWCS) developed by the South African
National Biodiversity Institute (SANBI) will be considered for this study. This system comprises
www.thebiodiversitycompany.com
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a hierarchical classification process of defining a wetland based on the principles of the
hydrogeomorphic (HGM) approach at higher levels, and also then includes structural features
at the lower levels of classification (Ollis et al., 2013).

3.2.1 Delineation
The wetland areas are delineated in accordance with the Department of Water Affairs and
Forestry (DWAF) (2005) guidelines, a cross section is presented in Figure 2. The outer edges
of the wetland areas were identified by considering the following four specific indicators:


The Terrain Unit Indicator helps to identify those parts of the landscape where wetlands
are more likely to occur;



The Soil Form Indicator identifies the soil forms, as defined by the Soil Classification
Working Group (1991), which are associated with prolonged and frequent saturation.
o

The soil forms (types of soil) found in the landscape were identified using the
South African soil classification system namely; Soil Classification: A
Taxonomic System for South Africa Invalid source specified.;



The Soil Wetness Indicator identifies the morphological "signatures" developed in the
soil profile as a result of prolonged and frequent saturation; and



The Vegetation Indicator identifies hydrophilic vegetation associated with frequently
saturated soils.

Vegetation is used as the primary wetland indicator. However, in practise the soil wetness
indicator tends to be the most important, and the other three indicators are used in a
confirmatory role.

Figure 2: Cross section through a wetland, indicating how the soil wetness and vegetation
indicators change (Ollis et al., 2013)

3.2.2 Present Ecological Status (PES)
The overall approach is to quantify the impacts of human activity or clearly visible impacts on
wetland health, and then to convert the impact scores to a Present Ecological Status (PES)
score. This takes the form of assessing the spatial extent of impact of individual
activities/occurrences and then separately assessing the intensity of impact of each activity in
the affected area. The extent and intensity are then combined to determine an overall
magnitude of impact. The Present State categories are provided in Table 1.
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Table 1: The PES categoriesInvalid source specified.
Impact
Category

Description

None

Unmodified, natural

Small

Impact Score Range

Present
State
Category

0 to 0.9

A

Largely Natural with few modifications. A slight change in
ecosystem processes is discernible and a small loss of
natural habitats and biota may have taken place.

1.0 to 1.9

B

Moderate

Moderately Modified. A moderate change in ecosystem
processes and loss of natural habitats has taken place, but
the natural habitat remains predominantly intact.

2.0 to 3.9

C

Large

Largely Modified. A large change in ecosystem processes
and loss of natural habitat and biota has occurred.

4.0 to 5.9

D

Serious

Seriously Modified. The change in ecosystem processes
and loss of natural habitat and biota is great, but some
remaining natural habitat features are still recognizable.

6.0 to 7.9

E

Critical

Critical Modification. The modifications have reached a
critical level and the ecosystem processes have been
modified completely with an almost complete loss of natural
habitat and biota.

8.0 to 10

F

3.2.3 Ecosystem Services
The assessment of the ecosystem services supplied by the identified wetlands was conducted
per the guidelines as described in WET-EcoServices (Kotze, et al, 2009). An assessment was
undertaken that examines and rates the following services according to their degree of
importance and the degree to which the services are provided (Table 2).
Table 2: Classes for determining the likely extent to which a benefit is being supplied
Score

Rating of likely extent to which a benefit is being supplied

< 0.5

Low

0.6 - 1.2

Moderately Low

1.3 - 2.0

Intermediate

2.1 - 3.0

Moderately High

> 3.0

High

3.2.4 Ecological Importance and Sensitivity (EIS)
The method used for the EIS determination was adapted from the method as provided by
DWS (1999) for floodplains. The method takes into consideration PES scores obtained for
WET-Health as well as function and service provision to enable the assessor to determine the
most representative EIS category for the wetland feature or group being assessed. A series
of determinants for EIS are assessed on a scale of 0 to 4, where 0 indicates no importance
and 4 indicates very high importance. The mean of the determinants is used to assign the EIS
category as listed in Table 3.
Table 3: Description of EIS categories.

www.thebiodiversitycompany.com
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3.3

EIS Category

Range of Mean

Recommended Ecological Management
Class

Very High

3.1 to 4.0

A

High

2.1 to 3.0

B

Moderate

1.1 to 2.0

C

Low Marginal

< 1.0

D

Buffer Zone

A buffer zone is defined as “A strip of land with a use, function or zoning specifically designed
to protect one area of land against impacts from another.” (Macfarlane, et al. 2014).
The “Preliminary Guideline for the Determination of Buffer Zones for Rivers, Wetlands and
Estuaries” (Macfarlane, et al. 2014) was used to determine the wetland buffer zone.

3.4

Impact Assessment Methodology

The impact assessment was completed according to the rating system provided by Cabanga
Environmental. Each impact identified must be assessed in terms of duration (temporal scale),
extent (spatial scale), reversibility, magnitude (severity) and probability (likelihood of
occurring). To enable a scientific approach to the determination of the environmental
significance (importance), a numerical value is linked to each rating scale. Impact Assessment
methodologies are provided in Table 4, Table 5 and Table 6.
Table 4: Status of the impact
Status Description

Status Description

Positive

A benefit to the holistic environment

Negative

A cost to the holistic environment

Neutral

No cost or benefit

Table 5: Impact methodology ranking scales
Duration - D

Extent - E

1 – Short-term (Less than 2 years)

1 – Site specific (Within the site boundary)

2 – Short to medium-term (2-5 years)

2 – Local (Affects immediate surrounding areas)

3 – Medium-term (6-25 years)
4 – Long term (26-45 years)
5 – Permanent (46 years or more)

3 – Regional (Extends substantially beyond the site
boundary)
4 – Provincial (Extends to almost entire province or
larger region)
5 - National (Affects country or possibly world)
Reversibility - R

1 – Completely reversible (Reverses with minimal rehabilitation & negligible residual affects)
3 – Reversible (Requires mitigation and rehabilitation to ensure reversibility
5 – Irreversible (Cannot be rehabilitated completely/rehabilitation not viable)
Magnitude - M

Probability - P

www.thebiodiversitycompany.com
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1 – Slight (Little effect - negligible
disturbance/benefit)

1 – Unlikely (Less than 15% sure of an impact
occurring)

2 – Slight to moderate (Effects observable environmental impacts reversible with time)

2 – Possible (Between 15% and 40% sure of an
impact occurring)

3 – Moderate (Effects observable - impacts
reversible with rehabilitation)

3 – Probable (Between 40% and 60% sure that the
impact will occur

4 – Moderate to high (Extensive effects irreversible alteration to the environment)

4 – Highly probable (Between 60% and 85% sure
that the impact will occur)

5 – High (Extensive permanent effects with
irreversible alteration)

5 – Definite (Over 85% sure that the impact will
occur)

The two formulas below were applied to calculate the impact consequence and significance
after the factors were ranked for each impact. Thereafter, potential mitigation is proposed.
Consequence = Magnitude + Extent + Duration + Reversibility
Significance = Consequence x Probability
Table 6: Impact significance ratings
Score out of 100

Significance

1 to 20

Low

21 to 40

Moderate to low

41 to 60

Moderate

61 to 80

Moderate to high

81 to 100

High

www.thebiodiversitycompany.com
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Results & Discussions
4.1

Desktop Background Findings

4.1.1 Soils
The land type database gives a regional understanding of the soils and geology within areas
of interest. The dataset is used to identify what soil types can be expected and how these soil
types relate to landscape positions.
According to the land type database (Land Type Survey Staff, 1972 - 2006) the Dama Colliery
mineral boundary mainly falls within the Ca11, Fb194, and Bb54 land type (Figure 3).
It is expected that the dominant soils in the crest and midslope positions will be shallow rocky
Mispah and Glenrosa soils with E-horizon soils dominating the deeper soil areas. The soils
that dominate the footslopes and the valley bottoms are the Katspruit, Rensburg, and Ehorizon soil forms.

Figure 3: The land type distribution for the Dama Colliery mineral boundary.
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4.1.2 National Freshwater Ecosystem Priority Area Status
The National Freshwater Ecosystem Priority Areas (NFEPA) database forms part of a
comprehensive approach to the sustainable and equitable development of South Africa’s
scarce water resources. This database provides guidance on how many rivers, wetlands and
estuaries, and which ones, should remain in a natural or near-natural condition to support the
water resource protection goals of the National Water Act, 1998 (Act No 36 of 1998) (NWA)
(Nel, et al., 2011).
Several NFEPA wetlands are identified within the Dama Colliery mineral boundary (Figure 4).
The NFEPA wetlands are mostly classified as C (25% to 75% natural land cover). The NFEPA
rankings for all the wetlands were classed as Rank 2. The wetland vegetation unit was the
Sub-escarpment grassland group.
The proposed opencast area to the north-east is the only proposed mining area within the
NFEPA wetlands.

Figure 4: The NFEPA wetlands within the Dama Colliery mineral boundary.
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4.2

Wetland Baseline

The wetlands report completed by Limosella Consulting (Pty) Ltd “Preliminary Wetland
Delineation & Functional Assessment Report, February 2015” was used to form part of the
baseline for this report, the results were interpreted to complete this impact assessment.
Only the wetlands classified by Limosella (2015) that were within the 500m regulated area of
the proposed opencast area was considered for this study. The classification and labelling has
been retained and the results will only reflect the wetlands within the regulated area.
Ten (10) wetlands were identified within the regulated area comprising of four (4) wetland
types, namely (Figure 5);


Channelled valley bottom;



Unchannelled valley bottom;



Hillslope seepage; and



Wetland flats.

The wetland delineation completed by Limosella Consulting (2015) is shown in Figure 5. It has
been taken as accurate. The purpose of this report is that the Limosella report assessed
wetland impacts based on the Mine plan as it was at the time. There are now additional
proposed opencast areas, and the impacts from these additional proposed areas on the
wetlands are now being assessed.

www.thebiodiversitycompany.com
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Figure 5: The wetland delineation completed by Limosella 2015 for Dama Colliery within the 500m regulated area.
www.thebiodiversitycompany.com
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The Present Ecological State (PES) and Ecological Importance & Sensitivity (EIS) scores of
the individual wetland HGM units are shown in Table 7.
The PES of the wetlands (Figure 6) range from largely natural (class B) to largely modified
(class D). The two (2) channelled valley bottoms, and the two (2) unchannelled valley bottoms
were rated as moderately modified (class C). The depression to the north of the opencast
areas was rated to be largely natural. With the seepage wetlands being predominantly rated
as largely modified. The two (2) seepage wetlands that were rated as moderately modified
have a downward trajectory and will most likely be rated as largely modified in future.
The EIS for the wetlands within the regulated area ranged from High (class B) to Moderate
(class C). These are shown in Figure 7.
Table 7: Wetland delineation results for only the wetlands within the 500m regulated area
(Limosella, 2015)
Wetland Unit

PES Category and Projected
Trajectory

Overall EIS Score

HGM 2 - Unchannelled valley bottom

C ↓(Moderate)

High

D →(Moderate))

Moderate

HGM 6 - Channelled valley bottom

C ↓(Moderate)

Moderate

HGM 7 - Unchannelled valley bottom

C ↓(Moderate)

Moderate

HGM 8 - Seepage

C ↓(Moderate)

High

HGM 9 - Channelled valley bottom

C ↓(Moderate)

Moderate

HGM 10 - Seepage

D →(Moderate)

Moderate

HGM 11 - Seepage

D →(Moderate)

High

HGM 12- Seepage

C ↓(Moderate)

Moderate

B →(High)

High

HGM 3 - Seepage

HGM 13 - Depression

www.thebiodiversitycompany.com
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Figure 6: The wetland PES completed by Limosella 2015 for Dama Colliery.

Figure 7: The wetland EIS completed by Limosella 2015 for Dama Colliery.
www.thebiodiversitycompany.com
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4.3

Buffer Zone Determination

The wetland buffer zone tool was used to calculate the appropriate buffer required for the
construction and operation of the additional opencast areas and access roads at the colliery
and has taken into account the wetland findings.
The model shows that the largest risk posed by the project during the construction phase is
that of increased sediment inputs and turbidity. During the operational phase the largest risk
is associated with the inputs of toxic heavy metal contaminants. Additionally, risks of flow
patterns being altered (increase flood peaks/ reduced water availability) are high. The risk
posed by the possible inputs of sediment, altered acidity and salts are also high.
Due to the shallow nature of recharge to the wetlands, the alteration of flow volumes to the
wetland is at a high risk as well.
A buffer zone was suggested of 90m for the proposed opencast area, this buffer is calculated
assuming mitigation measures are applied. According to the buffer guideline (Macfarlane, et
al. 2014) a high-risk activity would require a buffer that is 95% effective to reduce the risk of
the impact to a low-level threat.
The required wetland buffer in relation to the existing and proposed opencast area is shown
in Figure 8. The opencast area to the north-east falls within the 90m buffer of HGM 6, and also
falls within the wetland and buffer zones of HGM 9.
Table 8: The risk results from the wetland buffer model for the additional opencast areas at
Dama Colliery.
Desktop Threat
Rating

Specialist Threat
Rating

1. Alteration to flow volumes

L

L

2. Alteration of patterns of flows (increased flood peaks)

L

L

3. Increase in sediment inputs & turbidity

VH

VH

4. Increased nutrient inputs

VL

VL

5. Inputs of toxic organic contaminants

M

M

6. Inputs of toxic heavy metal contaminants

L

L

7. Alteration of acidity (pH)

VL

VL

8. Increased inputs of salts (salinization)

L

L
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Figure 8: The 90m wetland buffer for the proposed opencast area.
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Impact Assessment
The impact assessment considered both direct and indirect impacts, if any, to the wetlands of
the project area.
The impact assessment has considered the impacts of clearing the area for opencast mining
as well as for any new access roads. The operation of the additional opencast mine areas
(from an extraction point of view). The operation of the new access roads, and the
rehabilitation and decommissioning of the opencast area and the access roads.
The following was not assessed as the activities and facilities are existing and approved in
terms of the Mine’s current operations;


Storage of coal; and



Any additional infrastructure that would be needed to run the mine, store the mined
material, or process the mined material.

The mitigation hierarchy as discussed by the Department of Environmental Affairs (2013) will
be considered for this component of the study, (Figure 9). In accordance with the mitigation
hierarchy, the preferred mitigatory measure is to avoid impacts by considering options in
project location, siting, scale, layout, technology and phasing to avoid impacts.

Figure 9: The mitigation hierarchy as described by the DEA (2013)

5.1

Existing impacts

The following existing impacts were observed in or adjacent to the project area:


Opencast mining;



Gully erosion;
www.thebiodiversitycompany.com
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Grazing;



Cultivation;



Sedimentation into wetland zones from increased erosion in upper reaches of the
hillslope catena;



Poor stormwater management;



Exposed stockpiles;



Increased impervious areas;



Artificial impoundments (Dams);



Alien vegetation encroachment; and



Access roads with poor stormwater systems.

5.2

Proposed Project Activities

Based on previous assessments and the study of active opencast coal mining activities, the
following activities are anticipated for the proposed opencast layout (Figure 10):
1. Construction Phase:


Site clearing for opencast area and new access roads;



Construction of access and haul roads; and



The placement of cleared topsoil into allocated stockpiles.

2. Operation Phase:


Operational phase of the opencast mine; and



Operation of vehicles and machinery on access and haul roads.

3. Decommission and Closure Phase:


Rehabilitation of opencast pits,



Rehabilitation of the access routes; and



Monitoring of the rehabilitated areas.

The most notable impacts on the wetlands are anticipated to be the loss/degradation of
wetlands, and is only applicable to the proposed opencast area to the north-east of the project
area, as it was the only proposed opencast portion within the wetlands and their associated
buffer zones (Figure 10).

www.thebiodiversitycompany.com
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Figure 10: Existing and Proposed Opencast area with the wetland’s delineation
www.thebiodiversitycompany.com
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5.3

Assessment of Significance

The opencast mining layout as it has been presented falls partially within the delineated
wetland boundary of HGM 9. This will result in a direct loss of a portion of HGM 9. The
opencast layout that falls within the buffer zones of HGM 6 and HGM 9 will result in indirect
impacts to the wetlands, such as the loss of subsurface flows feeding these wetlands, the
drawdown of the water table reducing recharge volumes to the wetlands, and the reduction of
the catchment feeding the wetlands. This then causes the loss / degradation of wetlands.
Both HGM units were classified as channelled valley bottom systems with moderately modified
(class C) Pes, and moderate (class C) EIS. The recommended ecological class is to maintain
these levels of health, functionality, and importance.

5.3.1 Construction Phase
During the construction phase, areas that are targeted for the expanded opencast mining and
new access roads, will be cleared of vegetation and the topsoil will be stripped. This will
increase the extent of bare surfaces. These surfaces are prone to erosion and the eroded
sediments are washed downslope into wetland areas impacting on the biota and
hydrodynamics of the wetlands. The cleared and compacted areas increase the impervious
surfaces in the area, which will reduce infiltration into the vadose zone, and increase the
surface runoff of the area. The increased runoff will increase the erosion potential and
sediment carrying capacity of surface waters, especially during a storm event.
Prior to stripping of vegetation, alien plant species must be identified and removed as per an
alien invasive plant management plan. Only after the alien vegetation has been removed and
disposed of appropriately can the remaining vegetation be stripped. All trees or bushes taller
than 50cm must be removed first and placed into a separate stockpile (these can be used in
the ongoing rehabilitation to reduce erosion risk). After the taller vegetation has been removed,
the remaining vegetation in these areas can be stripped with the topsoil (top 30cm only) and
stockpiles as one. This will ensure a healthy seedbank remains within the topsoil layer as well
as to provide nutrients and organic matter to keep the soil healthy. The remaining subsoil must
be stripped and stockpiles separately.
Topsoil and subsoil will be placed into stockpiles which change the natural drainage of the
area where they have been placed. The stockpile could compact the soil below it and reduce
infiltration and possible sub-surface flows, altering the hydrodynamics. Stockpiles also provide
a source of sediment which could be eroded, increasing sediment loads to areas downslope.
The construction phase for the opencast areas showed Moderate-High impact significance
prior to mitigation and after mitigation the impact significance was reduced to Moderate-Low.
This is only reduced to Moderate-Low if the opencast area is moved outside of the wetland
buffer zone (Table 9).
The construction phase for the access roads was determined to have a Moderate impact
significance prior to mitigation. The impact significance is reduced to Moderate-Low if the
wetlands areas are avoided as much as possible (
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Table 10).

5.3.1.1 Mitigation
The following mitigation is recommended for this phase of the project;


Change opencast mining layout to avoid wetland areas and their associated buffer
zones.



Demarcate wetland areas to avoid unauthorised access.



A rehabilitation guideline must be completed prior to the commencement of the project.



Alien vegetation must be cleared prior to clearing/stripping new areas, to ensure alien
vegetation is not spread to other areas. An alien invasive plant management plan
needs to be compiled and implemented prior to construction to control and prevent the
spread of invasive aliens.



A topsoil stripping and stockpiling guideline must be completed to ensure rehabilitation
success.



The footprint of the area to be disturbed must be kept to a minimum.



Compile and implement a suitable stormwater management plan. Construct diversion
berms and drains around working areas to separate clean and dirty water. Dirty water
could be looked at for treatment and then re-introduced to mitigate losses to the
catchment water hydro-dynamics.



Discharge must be managed to avoid scouring and erosion of the receiving systems.



Construct cut-off berms downslope of working areas.



Avoid unnecessary vegetation clearing beyond the opencast and access road footprint
and avoid preferential surface flow paths.



No cleaning or servicing of vehicles, machines and equipment in water resources or
their associated buffer zones.



Storage of potential contaminants in bunded areas.



All contractors must have spill kits available and be trained in the correct use thereof.



All contractors and employees should undergo induction which is to include a
component of environmental awareness. The induction is to include aspects such as
the need to avoid littering, the reporting and cleaning of spills and leaks and general
good housekeeping.

5.3.2 Operational Phase
During the operational phase the mining and access roads will alter sub-surface
hydrodynamics and reduce base flows to wetland areas. The increase in bare and impervious
surfaces will reduce infiltration into the vadose zone and increase the surface runoff of the
area. The increased runoff will increase the erosion potential and sediment carrying capacity
of surface waters, especially during a storm event.
The stripped topsoil and sub-soil will be placed into stockpiles which change the natural
drainage of the area where they have been placed. The stockpile could compact the soil below
www.thebiodiversitycompany.com
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it and reduce infiltration and possible sub-surface flows, altering the hydrodynamics.
Stockpiles also provide a source of sediment which could be eroded, increasing sediment
loads to areas downslope. Alien vegetation must be managed during the operational phase.
The operational phase for the opencast areas showed High impact significance prior to
mitigation and after mitigation the impact significance was reduced to Moderate. This is only
reduced to Moderate if the opencast area is moved outside of the wetland buffer zone, the
residual impacts that opencast mining could have on the wetlands and the hydrodynamics are
highly probable (Table 9).
The operational phase for the access roads was determined to have a Moderate-Low impact
significance prior to mitigation. The impact significance is remains Moderate-Low as a result
of the road being in use and the construction phase was were the largest impacts occur.
These impacts will be reduced in the rehabilitation phase (
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Table 10).

5.3.2.1 Mitigation
The following mitigation is recommended for this phase of the project;


Alien vegetation must be monitored quarterly with bi-annual removal by licensed
professionals.



Rehabilitation must be done concurrently with the opencast mining process to reduce
the time that areas are exposed., and all three areas must not be mined at the same
time.



Implement a suitable stormwater management plan. Construct diversion berms and
drains around working areas to separate clean and dirty water. Dirty water could be
looked at for treatment and then re-introduced to mitigate losses to the catchment
water hydro-dynamics.

Mitigation that must be continued from the construction phase;


Avoid unnecessary vegetation clearing and avoid preferential surface flow paths.



No cleaning of vehicles, machines and equipment in water resources.



No servicing of machines, vehicles and equipment on site.



Storage of potential contaminants in bunded areas.



All contractors must have spill kits available and be trained in the correct use thereof.



Discharge must be managed to avoid scouring and erosion of the receiving systems.



Exposed areas must be ripped and vegetated to increase surface roughness.



Create energy dissipation at discharge areas to prevent scouring.



Temporary and permanent erosion control methods may include silt fences, retention
basins, detention ponds, interceptor ditches, seeding and sodding, riprap of exposed
areas, erosion mats, and mulching.



All contractors and employees should undergo induction which is to include a
component of environmental awareness. The induction is to include aspects such as
the need to avoid littering, the reporting and cleaning of spills and leaks and general
good housekeeping.



Adequate sanitary facilities and ablutions must be provided for all personnel
throughout the project area.

5.3.3 Decommissioning & Closure Phase
During the rehabilitation and decommissioning phase, the area will be rehabilitated to the
agreed state (a rehabilitation report must be completed for this). The success of the reduced
impacts will depend on the rehabilitation plan and the implementation of this plan. Alien
vegetation could also encroach onto cleared areas that have not been affected by alien
vegetation or can spread from cleared areas to unaffected areas.
The rehabilitation and decommissioning phase for the opencast areas showed Moderate-High
impact significance prior to mitigation. The impact significance is reduced to Moderate-Low.
www.thebiodiversitycompany.com
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The rehabilitation will require the rehabilitation of the opencast areas with large machinery
which will have a Moderate-High impact, however once the area has been rehabilitated and
the monitoring phase has concluded successful end land use, then the impact significance is
reduced to Moderate-Low (Table 9).
The rehabilitation and decommissioning phase for the access roads was determined to have
a Low impact significance prior to mitigation. The impact significance remains Low as a
result of the road having a small footprint and rehabilitation can be done relatively easily and
successfully (
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Table 10).

5.3.3.1 Mitigation
The following mitigation is recommended for this phase of the project;


All voids must be backfilled in the order they were removed (waste rock first and topsoil
last), and surface infrastructure must be removed from the site.



Soils must be replaced in the same order they were stripped (soil stripping guideline
must be completed for this process to be successful).



Compacted areas must be ripped (perpendicularly) to a depth of 300mm.



A seed mix must be applied to rehabilitated and bare areas.



Any gullies or dongas must also be backfilled.



The area must be shaped to a natural topography.



Indigenous trees (or vegetation stands) removed must be replaced.



No grazing must be permitted to allow for the recovery of the area.



Additionally, measures must also be considered to implement constructed wetlands at
likely decant areas.



Decommission cut-off berms and drains last.



Debris must be placed in preferential flow paths to reduce flow velocities and prevent
erosion.



Monitoring of the wetland’s health must be conducted annually for a period of two years
to ensure no long-lasting impacts occur, if recurring problems arise this timeframe will
need to be increased until the objectives of the monitoring plan have been met.
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Table 9: Impact Assessment for the proposed Dama Colliery opencast areas

Activity

Impact

Phase

Magnitude

Extent

Duration

Reversibility

Consequence

Probability

Significance

Mitigation

Magnitude

Extent

Duration

Reversibility

Consequence

Probability

Significance

Post mitigation

Status

Before mitigation

Clearing of
vegetation
and topsoil
for mining as
well as
creating
access to
mining areas

The loss/
degradation of
wetland
systems.

Construction

Neg

4

2

4

3

13

5

65

Y

3

1

3

3

10

3

30

Operation of
the opencast
mining

The loss/
degradation of
wetland
systems.

Operation

Neg

5

2

5

5

17

5

85

Y

3

2

3

5

13

4

52

Rehabilitation
of the mined
areas

The loss/
degradation of
wetland
systems.

Rehabilitation and
Decommissioning

Neg

4

2

4

3

13

5

65

Y

3

1

3

3

10

3

30
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Table 10: Impact Assessment for the proposed Dama Colliery access roads

Activity

Impact

Phase

Magnitude

Extent

Duration

Reversibility

Consequence

Probability

Significance

Mitigation

Magnitude

Extent

Duration

Reversibility

Consequence

Probability

Significance

Post mitigation

Status

Before mitigation

Clearing of
vegetation
and topsoil
for creation of
access roads
to mining
areas.

The loss/
degradation of
wetland
systems.

Construction

Neg

3

2

3

1

9

5

45

Y

3

1

2

1

7

4

28

Operation of
the access
roads

The loss/
degradation of
wetland
systems.

Operation

Neg

3

2

1

1

7

5

35

Y

3

1

1

1

6

4

24

Rehabilitation
of the access
roads

The loss/
degradation of
wetland
systems.

Rehabilitation and
Decommissioning

Neg

2

1

1

1

5

4

20

Y

2

1

1

1

5

2

10
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Conclusions
The Biodiversity Company was commissioned to conduct the wetland impact assessment as
part of the application process for a water use license pertaining to proposed opencast mining
areas and associated access roads at the Dama Colliery. A total of three additional separate
opencast pit areas have been proposed. The purpose of this report is to complete an impact
assessment and mitigation measures.
The wetlands report completed by Limosella Consulting (Pty) Ltd “Preliminary Wetland
Delineation & Functional Assessment Report, February 2015” was used to form part of the
baseline for this report, the results were interpreted to complete this impact assessment.
Only the wetlands classified by Limosella (2015) that were within the 500m regulated area of
the proposed opencast area were considered for this study. The classification and labelling
have been retained and the results will only reflect the wetlands within the regulated area.
Ten (10) wetlands were identified within the regulated area comprising of four (4) wetland
types. The status of the wetlands ranges from largely natural (class B) to largely modified
(class D). The ecological significance for the wetlands within the regulated area ranged from
High (class B) to Moderate (class C).
The wetland buffer zone tool was used to calculate the appropriate buffer required for the
construction and operation of the additional opencast areas and access roads at the Dama
Colliery and has taken into account the wetland findings. A buffer zone was suggested of 90m
for the proposed opencast area, this buffer is calculated assuming mitigation measures are
applied.
The opencast mining layout as it has been presented falls partially within the delineated
wetland boundary and/or buffer zone of two (2) wetland systems. This will result in a direct
loss of a portion of wetland area, and indirect impacts likely stemming from the encroachment
into the buffer zone for these systems. The indirect impacts notably include the loss of
subsurface flows feeding these wetlands, the drawdown of the water table reducing recharge
volumes to the wetlands, and the reduction of the catchment feeding the wetlands. This then
causes the loss / degradation of wetlands.
The construction phase for the opencast areas showed Moderate-High impact significance
prior to mitigation, and after mitigation the impact significance was reduced to Moderate-Low.
This is only reduced to Moderate-Low if the opencast area is moved outside of the wetland
buffer zone.
The construction phase for the access roads was determined to have a Moderate impact
significance prior to mitigation. The impact significance is reduced to Moderate-Low if the
wetlands areas are avoided.
The operational phase for the opencast areas showed High impact significance prior to
mitigation, and after mitigation the impact significance was reduced to Moderate. This is only
reduced to Moderate if the opencast area is moved outside of the wetland buffer zone, the
residual impacts that opencast mining could have on the wetlands and the hydrodynamics are
highly probable.
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The operational phase for the access roads was determined to have a Moderate-Low impact
significance prior to mitigation. The impact significance remains Moderate-Low as a result of
the road being in use and the construction phase was were the largest impacts occur. These
impacts will be reduced in the rehabilitation phase.
The rehabilitation and decommissioning phase for the opencast areas showed Moderate-High
impact significance prior to mitigation. The impact significance is reduced to Moderate-Low.
The rehabilitation will require the rehabilitation of the opencast areas with large machinery
which will have a Moderate-High impact, however once the area has been rehabilitated and
the monitoring phase has concluded successful end land use, then the impact significance is
reduced to Moderate-Low.
The rehabilitation and decommissioning phase for the access roads was determined to have
a Low impact significance prior to mitigation. The impact significance remains Low as a result
of the road having a small footprint and rehabilitation can be done relatively easily and
successfully.
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