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 Table 9-1 Impact Assessment, pre- and post-mitigation, for the Alexander Project.  

CONSTRUCTION 

In
te

ns
ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 

Si
gn

ifi
ca

nc
e 

In
te

ns
ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 

Si
gn

ifi
ca

nc
e 

Main Mitigation Measures 

SHAFT COMPLEX            
Sediment Transport 
into Wetlands 

M
ed

iu
m

 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 High 

Lo
w

 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 High Sediment trapping, attenuate stormwater flows, wetlands 
demarcated as no-go areas. Educate staff regarding the importance 

of wetlands 

Erosion due to 
stormwater 

M
ed

iu
m

 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 High 

Lo
w

 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium Stormwater management, attenuate flows, no releases directly into 
wetlands 

Decline in Water 
quality 

M
ed

iu
m

 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 High 
Lo

w
 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium Manage spills/leaks, hazardous waste, stormwater 

Spread of Alien Fish 

H
ig

h 

Lo
ng

 te
rm

 

H
ig

h 

V
er

y 
H

ig
h Medium 

V
er

y 
Lo

w
 

Lo
ng

 te
rm

 

H
ig

h 

M
ed

iu
m

 Low No stocking of alien fish 

Spread of alien 
vegetation 

Lo
w

 

Lo
ng

 te
rm

 

M
ed

iu
m

 

M
ed

iu
m

 Medium 

V
er

y 
Lo

w
 

Lo
ng

 te
rm

 

M
ed

iu
m

 

M
ed

iu
m

 Medium Alien vegetation Management Plan 
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CONSTRUCTION 

In
te

ns
ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 

Si
gn

ifi
ca
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e 

In
te

ns
ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 

Si
gn

ifi
ca

nc
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Main Mitigation Measures 

Loss of 
species/Decline in 
ecological integrity Lo

w
 

M
ed

iu
m

 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium 

V
er

y 
Lo

w
 

M
ed

iu
m

 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium Manage water quality, habitats and flow. Implement a Biodiversity 
Management Plan 

CONVEYOR            

Decline in pan 
habitat and biota 

M
ed

iu
m

 

Lo
ng

-te
rm

 

V
er

y 
Lo

w
 

M
ed

iu
m

 High 

Lo
w

 

Lo
ng

-te
rm

 

V
er

y 
Lo

w
 

M
ed

iu
m

 Medium Consider pan basins (including surrounding buffer) no-go areas. 
Prevent runoff and sediment transport into pan  basin. Runoff to be 

directed into grassed verges outside of wetland areas. Dust 
suppression on untarred roads. Protect any habitats identified as 
Giant bullfog habitat. Implement Biodiversity Management Plan 

Sediment transport 
into wetlands 

M
ed

iu
m

 
S

ho
rt-

te
rm

 
M

ed
iu

m
 

M
ed

iu
m

 

High 

M
ed

iu
m

 
S

ho
rt-

te
rm

 
M

ed
iu

m
 

M
ed

iu
m

 

Medium Sediment trapping. Ensure attenuated flows of stormwater into 
grassed verges and not directly into wetland areas. Wetlands and 

pans demarcated as no-go areas. Avoid wetland crossings, if 
possible. 

Erosion of wetlands 
due to accelerated 
flows and 
stormwater runoff Lo

w
 

S
ho

rt 
Te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium 
Lo

w
 

S
ho

rt 
Te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium Avoid wetland crossings, if possible. Where unavoidable, crossings 
to span the wetland to minimise disturbance. Culverts must be large 

enough to avoid disrupting flow patterns. Runoff to be attenuated and 
directed into grassed verges and not directly into wetlands. Wetlands 

demarcated as no-go areas. 
Deterioration in 
water quality and 
loss of sensitive 
species 

M
ed

iu
m

 
S

ho
rt 

te
rm

 
M

ed
iu

m
 

M
ed

iu
m

 

High 

M
ed

iu
m

 
S

ho
rt 

te
rm

 
M

ed
iu

m
 

M
ed

iu
m

 

Medium Cordon off wetlands and pans and prevent access. Manage 
spills/leaks, hazardous waste. Attenuate stormwater runoff into 

grassed verges and not directly into wetlands. Trap sediments. Dust 
suppression. 

Loss of Fish and 
Amphibians 

M
ed

iu
m

 

V
er

y 
lo

ng
 

te
rm

 
M

ed
iu

m
 

H
ig

h 

High 

M
ed

iu
m

 

S
ho

rt 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 

Medium Manage water quality, habitats and flow. Conveyor footprint and 
construction activities to remain outside of wetlands and pan basins 

(including catchment). Runoff to be managed to avoid decline in 
water quality and habitat deterioration (erosion and sedimentation) 
within receiving wetlands. Compile and implement a Biodiversity 

Management Plan.  
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OPERATIONAL 

In
te

ns
ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 Significa
nce 

In
te

ns
ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 Significa
nce 

Main Mitigation Measures 

MINING            

Altered flows due to 
subsidence 

Lo
w

  

P
er

m
an

en
t 

M
ed

iu
m

 to
 

H
ig

h 
M

ed
iu

m
 to

 
H

ig
h 

Medium 
to high 

V
er

y 
Lo

w
 

P
er

m
an

en
t 

M
ed

iu
m

 

M
ed

iu
m

 

Medium No undermining of channelled valley bottom wetlands and 
floodplaain wetlands (in particular, the Steenkoolspruit and 

Piekespruit). No total extraction beneath wetlands. 

Contamination of 
groundwater 

H
ig

h 
to

 V
er

y 
H

ig
h 

V
er

y 
lo

ng
 

te
rm

 
H

ig
h 

to
 V

er
y 

H
ig

h 
H

ig
h 

to
 V

er
y 

hi
gh

 
Very High 

H
ig

h 

Lo
ng

 te
rm

 

H
ig

h 

M
ed

iu
m

 

High Use appropriate lining for the waste rock dump; Prevent ingress of 
water into underground workings. Treat mine water to acceptable 

level and return to the environment.  

Decline in water 
quality (AMD and 
decant) 

V
er

y 
H

ig
h 

V
er

y 
Lo

ng
 

V
er

y 
H

ig
h 

V
er

y 
H

ig
h Very High 

M
ed

iu
m

 
to

 H
ig

h 
V

er
y 

Lo
ng

 
M

ed
iu

m
 

to
 H

ig
h 

H
ig

h 

High Treat mine water to acceptable level and return to the environment. 
Prevent ingress of surface water into underground workings 

Loss of aquatic 
biota 

H
ig

h 

P
er

m
an

en
t 

H
ig

h 
(to

 
V

er
y 

H
ig

h)
 

V
er

y 
H

ig
h 

High 

M
ed

iu
m

 

P
er

m
an

en
t 

M
ed

iu
m

 

H
ig

h 

High Manage water quality, habitats and flow; Biodiversity Management 
Plan 

Decline in habitats 
(blasting) 

Lo
w

 

Lo
ng

 te
rm

 

Lo
w

 

M
ed

iu
m

 

Medium 

V
er

y 
Lo

w
 

Lo
ng

 te
rm

 

Lo
w

 

M
ed

iu
m

 

Medium Stabilise banks and rehabilitate wetlands 
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OPERATIONAL 
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te
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ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 Significa
nce 

In
te

ns
ity

 

D
ur

at
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n 

Ex
te

nt
 

C
on

se
qu

en
ce

 Significa
nce 

Main Mitigation Measures 

SHAFT COMPLEX            
AMD (waste rock 
dump) 

H
ig

h 

Lo
ng

-te
rm

 

H
ig

h 

H
ig

h 

High 

M
ed

iu
m

 

Lo
ng

-te
rm

 

H
ig

h 

H
ig

h 

High Use appropriate lining for the waste rock dump; prevent pooling of 
water; separate clean and dirty stormwater. 

Water quality 
deterioration (coal 
contaminants) Lo

w
 

Lo
ng

 te
rm

 

M
ed

iu
m

 

M
ed

iu
m

 High 

V
er

y 
Lo

w
 

Lo
ng

 te
rm

 

M
ed

iu
m

 

M
ed

iu
m

 Medium Prevent spills of coal or coal dust, ensure coal dust is washed into 
dirty water system 

Water quality 
deterioration 
(spills/leaks) 

Lo
w

 to
 

H
ig

h 
S

ho
rt 

te
rm

 
M

ed
iu

m
 

to
 V

er
y 

M
ed

iu
m

 
to

 H
ig

h 

Medium 
to High 

Lo
w

 

S
ho

rt 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium Manage spills/leaks, hazardous waste, stormwater separation 

Water quality 
deterioration (major 
spills) 

V
er

y 
H

ig
h 

S
ho

rt 
te

rm
 

H
ig

h 
to

 
V

er
y 

H
ig

h 
M

ed
iu

m
 

to
 H

ig
h 

Medium 
to High 

V
er

y 
H

ig
h 

S
ho

rt 
te

rm
 

H
ig

h 
to

 
V

er
y 

H
ig

h 
M

ed
iu

m
 

to
 H

ig
h 

Medium Compile emergency preparedness plan 

Habitat decline due 
to 
stormwater/erosion Lo

w
 

Lo
ng

 te
rm

 

M
ed

iu
m

 

M
ed

iu
m

 Medium 

V
er

y 
Lo

w
 

Lo
ng

 te
rm

 

M
ed

iu
m

 

M
ed

iu
m

 Medium Stormwater management, attenuate flows, no releases directly into 
wetlands 

Habitat decline due 
to sedimentation 

Lo
w

 

Lo
ng

 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium 

V
er

y 
Lo

w
 

Lo
ng

 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium Sediment trapping, attenuate stormwater flows, wetlands 
demarcated as no-go areas. Educate staff regarding the importance 

of wetlands 
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OPERATIONAL 

In
te

ns
ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 Significa
nce 

In
te

ns
ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 Significa
nce 

Main Mitigation Measures 

Habitat decline due 
to alien vegetation 

Lo
w

 

Lo
ng

 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 High 

Lo
w

 

Lo
ng

 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium Alien Vegetation Management Plan 

Impacts to fish 
abundance and 
distribution H

ig
h 

Lo
ng

 
te

rm
 

H
ig

h 

H
ig

h 

Medium 

H
ig

h 

Lo
ng

 
te

rm
 

H
ig

h 

H
ig

h 

Medium Manage water quality, habitats and flow. Implement a Biodiversity 
Management Plan. No instream dams or weirs. No introduction of 

alien fish species. 

Conveyor            
Decline in pan 
habitat and biota 

M
ed

iu
m

 

M
ed

iu
m

 

Lo
w

 

M
ed

iu
m

 High 

M
ed

iu
m

 

M
ed

iu
m

 

Lo
w

 

M
ed

iu
m

 Medium Consider pan basins (including surrounding catchments) as no-go 
areas. Prevent spills of coal or coal dust. Prevent runoff and 

sediment transport into pan basin. Dust suppression on untarred 
roads. Implement Biodiversity Management Plan. Protect Giant 

bullfrog habitat (where applicable) 
Decline in water 
quality 

M
ed

iu
m

 
Lo

ng
 

te
rm

 
M

ed
iu

m
 

M
ed

iu
m

 

High 
Lo

w
 

Lo
ng

 
te

rm
 

M
ed

iu
m

 
M

ed
iu

m
 

Medium Sediment trapping. Prevent spills of coal or coal dust. Stormwater to 
be attenuated and directed away from wetland areas. Dust 

suppression on untarred roads. Emergency preparedness plan in the 
event of major spills. 

Decline in habitat 
integrity 
(sedimentation/erosi
on) of tributaries 

M
ed

iu
m

 
Lo

ng
 

te
rm

 
M

ed
iu

m
 

M
ed

iu
m

 

High 

Lo
w

 

Lo
ng

 
te

rm
 

M
ed

iu
m

 
M

ed
iu

m
 

Medium Culverts must be large enough to avoid disrupting flow patterns and 
should be kept clear to avoid flow obsstructions. Runoff to be 

attenuated and directed into grassed verges and not directly into 
wetlands. 

Decline in 
biodiversity 

M
ed

iu
m

 
Lo

ng
 

te
rm

 
M

ed
iu

m
 

M
ed

iu
m

 

High 

Lo
w

 

Lo
ng

 
te

rm
 

M
ed

iu
m

 
M

ed
iu

m
 

Medium Wetlands and pans to be considered no go areas (including buffers). 
Runoff to be managed to avoid decline in water quality and habitat 
deterioration (erosion and sedimentation) within receiving wetlands. 

Implement biodiversity management plan. 
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DECOMMISSIONIN
G AND CLOSURE 

In
te

ns
ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 Significa
nce 

In
te

ns
ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 Significa
nce 

Main Mitigation Measures 

MINING            

Altered flows due to 
subsidence 

Lo
w

  

P
er

m
an

en
t 

M
ed

iu
m

 to
 H

ig
h 

M
ed

iu
m

 to
 H

ig
h 

Medium 
to high 

V
er

y 
Lo

w
 

P
er

m
an

en
t 

M
ed

iu
m

 

M
ed

iu
m

 

Medium No undermining of channelled valley bottom wetlands and 
floodplaain wetlands (in particular, the Steenkoolspruit and 

Piekespruit). No total extraction beneath wetlands. 

Groundwater 
contamination and 
AMD 

H
ig

h 
to

 V
er

y 
H

ig
h 

V
er

y 
lo

ng
 te

rm
 

H
ig

h 
to

 V
er

y 
H

ig
h 

H
ig

h 
to

 V
er

y 
hi

gh
 Medium 

to High 

H
ig

h 

Lo
ng

 te
rm

 

H
ig

h 

M
ed

iu
m

 

High Use appropriate lining for the waste rock dump; Prevent ingress of 
water into underground workings. Treat mine water to acceptable 

level and return to the environment.  

Decline in water 
quality (decant) 

V
er

y 
H

ig
h 

V
er

y 
Lo

ng
 

Te
rm

 
V

er
y 

H
ig

h 

V
er

y 
H

ig
h 

Very High 

M
ed

iu
m

 to
 

H
ig

h 
V

er
y 

Lo
ng

 
Te

rm
 

M
ed

iu
m

 to
 

H
ig

h 
H

ig
h 

High Treat mine water to acceptable level and return to the environment. 
Prevent ingress of surface water into underground workings 

Loss of aquatic 
biota 

H
ig

h 

P
er

m
an

e
nt

 
H

ig
h 

(to
 

V
er

y 
V

er
y 

H
ig

h High 

M
ed

iu
m

 

P
er

m
an

e
nt

 
M

ed
iu

m
 

H
ig

h 

High Manage water quality, habitats and flow; Biodiversity Management 
Plan 
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DECOMMISSIONIN
G AND CLOSURE 

In
te

ns
ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 Significa
nce 

In
te

ns
ity

 

D
ur

at
io

n 

Ex
te

nt
 

C
on

se
qu

en
ce

 Significa
nce 

Main Mitigation Measures 

SHAFT COMPLEX            

Water quality 
deterioration (due to 
coal contaminants) Lo

w
 

Lo
ng

-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium 

V
er

y 
Lo

w
 

S
ho

rt 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium Prevent spills of coal or coal dust, ensure coal dust is washed into 
dirty water system 

Water quality 
deterioration (due to 
spills/leaks) Lo

w
 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 High 

V
er

y 
Lo

w
 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Low Manage spills/leaks, stormwater 

Water quality 
deterioration (due to 
hazardous waste) Lo

w
 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium 

V
er

y 
Lo

w
 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Low Dispose of all solid and hazardous waste at registered facility 

Habitat decline due 
to 
stormwater/erosion Lo

w
 

S
ho

rt 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium 

V
er

y 
Lo

w
 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Low Stormwater management, attenuate flows, no releases directly into 
wetlands 

Habitat decline due 
to sedimentation 

Lo
w

 

S
ho

rt 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 

Medium 

V
er

y 
Lo

w
 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 
Medium Sediment trapping, attenuate stormwater flows, wetlands 

demarcated as no-go areas. Educate staff regarding the importance 
of wetlands 
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D
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n 
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nt
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qu

en
ce

 Significa
nce 

Main Mitigation Measures 

Habitat decline due 
to alien vegetation 

M
ed

iu
m

 

Lo
ng

 te
rm

 

M
ed

iu
m

 

M
ed

iu
m

 High 

Lo
w

 

S
ho

rt 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium Alien Vegetation Management Plan 

Conveyor            

Water quality 
deterioration (due to 
spills and leaks) Lo

w
 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium 

V
er

y 
Lo

w
 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Low Manage spills/leaks, stormwater 

Decline in water 
quality (due to 
hazardous waste) Lo

w
 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium 

V
er

y 
Lo

w
 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Low Dispose of all solid and hazardous waste at registered facility 

Decline in habitat 
integrity (due to 
sedimentation/erosi
on) Lo

w
 

S
ho

rt 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 

Medium 

V
er

y 
Lo

w
 

S
ho

rt-
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 

Medium wetlands and pans to be considered no-go areas. Stormwater 
management, attenuate flows, no releases directly into wetlands 

Habitat decline due 
to alien vegetation 

Lo
w

 

Lo
ng

 te
rm

 

M
ed

iu
m

 

M
ed

iu
m

 High 

Lo
w

 

S
ho

rt 
te

rm
 

M
ed

iu
m

 

M
ed

iu
m

 Medium Alien Vegetation Management Plan 
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9.5 Recommendations for Biomonitoring 

It is recommended that the sampling sites used in this survey be used during biomonitoring, 
with the possible addition of sampling sites upstream and downstream of proposed 
developments. 
 
Biomonitoring protocols should include: 

 SASS5, together with a habitat assessment (e.g. IHAS) 
 Fish 
 Diatoms at sites upstream and downstream of the shaft complex 
 Wetland monitoring (This should include monitoring of the main drivers of wetland 

function – water quality, erosion/sedimentation, vegetation and hydrology) 
 
In addition, WET toxicity testing should be conducted on water sampled from pollution 
control facilities (to determine the risk of causing toxicity in the event of controlled or 
uncontrolled releases). 
 
Biomonitoring should be conducted biannually (wet and dry season), while toxicity testing 
should be conducted quarterly. A baseline survey should be conducted prior to the 
commencement of construction. 
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10 SUMMARY AND CONCLUSIONS 
Summary of Baseline Environment 
 
The Piekespruit had the highest biotic integrity in terms of habitats, aquatic 
macroinvertebrates and fish. The upstream site was considered Largely Natural (PES B), 
with a high diversity of fish and aquatic macroinvertebrates and a relatively high prevalence 
of sensitive taxa. However, the biotic integrity decreased in a downstream direction to a PES 
C (Moderately Modified condition) upstream of its confluence with the Steenkoolspruit. This 
was as a result of erosion, particularly below farm dams, which has reduced the availability 
and suitability of marginal habitats. The decline in biotic integrity was mainly a response to 
declining habitats and not to water quality impacts. This means that rehabilitation of habitats 
is likely to be followed by improved integrity. 
 
Otter tracks were recorded along the Piekespruit and the upper reach of the Steenkoolspruit, 
indicating adequate availability of favourable habitat and their preferred food source (crabs, 
mussels, fish). 
 
The Steenkoolspruit, upstream of the confluence with the Piekespruit, was considered, for 
the most part, to be Largely Natural to Moderately Modified (PES B-C) at a reach level, with 
some variation between individual sites. Biotic responses within this reach were mainly to 
habitat deterioration as a result of severe erosion and channel incision. Responses to water 
quality impacts were not pronounced, again indicating that restoration of habitats is likely to 
be followed by improved biotic conditions.  
 
Downstream of the confluence between the Piekespruit and Steenkoolspruit, habitat integrity 
declined markedly as the channel becomes deeply incised and marginal habitats decline. 
The Steenkoolspruit was classified as Largey Modified (PES D) downstream of the 
confluence with the Piekespruit. The most downstream reach, adjacent and downstream of 
Kriel Town, was classified as Largely to Seriously Modified (PES D/E). Considerable water 
quality impacts were observed within this reach and sensitive taxa were completely absent.  
 
Tributaries of the Olifants River and Viskuile River that will be impacted upon by the 
conveyor (sites SK-Trib, V-Trib and O-Trib) were considered to have good water quality (with 
a high diversity of aquatic macroinvertebrates), and to provide favourable pool habitats for 
dragonflies and damselflies, juveniles of indigenous fish species and amphibians, as well as 
otter. They are thought to play a role in supporting populations of indigenous fish species 
within the receiving Olifants River, where water quality impacts and predation by exotic 
species (mostly carp) are problematic. The wetland system that drains into the Viskuile River 
(Vlakkuilenspruit) to the east is thought to be particularly important in this regards. For this 
reason, these tributaries are considered sensitive and important in terms of supporting 
biodiversity within the study area.  
 
Finally, a number of seasonal pans within the study area add to the overall biodiversity by 
providing suitable conditions for specialised pan-adapted fauna (such as copepods, 
ostracods and cladocerans). The abundance of crustaceans and planktonic organisms in 
these pans supports a diversity of water birds, including flamingos (greater and possibly 
lesser).  These pans therefore provide an important habitat and food supply for migratory 
bird species. It should be noted that, although not all pans within the study area were 
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sampled, they should be regarded as having high biodiversity importance. Pans 5 and 6 
were considered to be the most seasonal in nature. The potential presence of Giant bullfrog 
in these pans (and others within the study area) should be investigate prior to construction. 
 
Impact Assessment and Management Recommendations 
 
The most significant impacts associated with the proposed development include: 

 The Steenkoolspruit is already severely eroded and channelized and it is expected 
that runoff from the shaft area will exacerbate this problem. 

 Should subsidence occur in wetland areas, there may be a loss of surface water to 
groundwater, resulting in decreased flows in the receiving watercourses. This, in turn, 
will exacerbate water quality issues and habitat integrity (e.g. exposure of banks to 
erosion). 

 It is likely that some degree of AMD will occur although the severity and extent are 
uncertain (see geohydrology study for further detail). Contaminated groundwater is 
likely to emerge in wetlands, causing a decline in water quality. Exactly where the 
contamination will occur cannot be exactly predicted. 

 Surface water is likely to become more acidic, saline and metal-rich as a result of 
contaminated runoff (containing, for example, coal dust) and possible groundwater 
contamination.  

 The greatest risk associated with any mining project is that of decant once the 
underground workings have filled with water post-closure. The potential decant points 
are not known. Depending on where the decant takes place, there is a risk that 
surface water will become contaminated over a large extent, extending well into the 
Olifants River system. 

 There are likely to be impacts to biodiversity within the seasonal pans adjacent to the 
conveyor, mostly as a result of dust, spills and possible stormwater inputs. These can 
be easily mitigated by ensuring that pans, together with their catchment areas, be 
considered no-go areas and that vehicular access is prevented.   

 The conveyor route will also affect water quality and habitats within wetland 
tributaries of the Olifants River and Viskuile River. Sensitive species will be lost and 
habitats (e.g. for amphibians, dragonflies and damselflies, fish and otter) will be 
compromised. Overall biodiversity will therefore decline. Fish are particularly 
sensitive to changes in pH to below 6.5. 

 
Recommendations for mitigation of the above impacts include: 
 
Contamination of groundwater, as well as subsidence and decant, are impacts that are 
difficult to predict and effectively mitigate. It is therefore recommended that the focus should 
be placed on preventing ingress of surface water into underground workings. Ideally, 
wetlands should not be undermined at all. In particular, channelled valley bottom and 
floodplain wetlands should not be undermined. Total extraction should be avoided beneath 
all wetlands (together with their recommended buffer zones).   It is recommended that the 
risks of subsidence and ingress be determined and that ground water-surface water links be 
identified, where possible. Potential decant points should be identified and the long term 
treatment of mine water must be considered. 
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AMD associated with the waste rock dump must be mitigated by using an appropriate lining 
and ensuring that dirty water is effectively channeled into the dirty water stormwater system. 
 
Disturbance of seasonal pans and their biota, must be kept to a minimum. Pans, including 
their catchment areas, should be considered no-go areas and vehicular access must be 
prevented. The potential presence of giant bullfrog within pans in the study area should be 
investigated (especially in Pans 5 and 6). A biodiversity management plan should be 
compiled and implemented for all aquatic ecosystems. 
 
Additional mitigation measures that have been proposed include: 

 Wetlands should be considered no-go areas to construction vehicles. Habitat 
corridors for fish, amphibians and otter should be maintained by avoiding 
construction in wetland areas and by ensuring the availability of good quality water 
and habitat. 

 Minimize sediment transport into wetlands (e.g. by using sediment traps) 
 Avoid leaks and spills (including of coal and of contaminated mine water) that can 

contaminate surface waterbodies 
 Manage stormwater so as to prevent erosion in receiving wetlands 
 Manage waste, including hazardous waste responsibly 
 Manage biodiversity by preventing introduction of alien bass or carp, compiling and 

implementing a biodiversity management plan, compiling and implementing an alien 
vegetation management plan, conducting regular monitoring and biomonitoring, with 
follow up actions taken on recommendations made (biomonitoring cannot be 
regarded as mitigation if no follow up action is taken) and ensuring habitat and water 
quality impacts are managed. 

 Minimise abstraction from boreholes (to prevent a lowering of the water table and 
reduced flows in receiving watercourses) 
 

It is additionally recommended that a wetland rehabilitation plan be compiled for wetlands 
within the Alexander study area. This should focus on managing erosion and sedimentation 
within channelled systems. 
 
Conclusion 
 
Most impacts can be mitigated to an acceptable level. However, contamination of 
groundwater, as well as subsidence and ingress, are impacts that are difficult to predict and 
effectively mitigate. The significance of this impacts are therefore rated as High due to lack 
of certainty. Impacts due to decanting mine water are likely to be highly significant. 
 
Despite implementation of all the recommended mitigation, some degree of water quality 
deterioration (through spills, leaks, seepage, etc.) and habitat loss or deterioration (mainly 
through erosion and sedimentation) will be inevitable. Surface water is likely to become 
increasingly acidic, saline and metal-rich. This will cause a decline in aquatic biota, 
particularly those with a high requirement for good water quality. There may be a decline 
both in terms of abundance and diversity, with possible impacts on animals higher up in the 
food chain (such as otter and birds). It is likely that the PES of the Steenkoolspruit (upstream 
of the confluence with the Piekespruit) will decline in integrity from a Category C (Moderately 
Modified) to a Category D (Largely Modified). The Olifants and Viskuile Tributaries are likely 
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to decline from a PES B to a PES C/D (based on SASS5), with impacts transferred to the 
receiving Olifants River.  
 
Should contamination of groundwater or decant occur, the deterioration in the quality of 
water in receiving watercourses will be far higher and extend far further into the Olifants 
River system.  
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12 APPENDIX 1: SASS5 RESULTS 
Table 12-1. SASS5 results for Alexander aquatic sampling sites. (Sensitive taxa are highlighted 
in blue). 

SASS 
Score PS1 PS2 PS3 SK-US SK2 SK3 SK4 SK5 SK-DS Olifants Otrib Viskuile Vtrib

Oligochaeta 1 1 1 A - - A A - - - - - A
Potamonautidae* 3 - 1 1 - 1 - A - A - - - 1
Atyidae 8 A A A A - 1 A B - A - B A
HYDRACARINA 8 B 1 A - - - - - - - 1 - A
Baetidae 1 sp. 4 A - - - A A - B 1 A - - A
Baetidae 2 spp. 6 - - B B B - B - - B A B B
Baetidae >2 spp. 12 - - B - - - - - - A - - -
Caenidae 6 1 - A A A - A A - - - - -
Oligoneuridae 15 - - - - A - - - - - - - -
Coenagrionidae 4 B A B A B A A A A A A A A
Lestidae 8 A 1 A 1 A - - - - - - - -
Aeshnidae 8 - - 1 - - - - - - - A - A
Belostomatidae* 3 A - A A 1 1 A A A 1 A A A
Corixidae* 3 B B B A B A B B B C A B B
Gerridae* 5 A A A - - A A - - B A B A
Naucoridae* 7 - - - - A 1 1 - - - - - -
Nepidae* 3 1 - - - - 1 - 1 - A - 1 -
Notonectidae* 3 A B B A - B B - B A B 1 1
Pleidae* 4 A - A - - - - A A - A A 1
Veliidae* 5 - - - A - 1 A B 1 1 1 - 1
Hydropsychidae 1sp. 4 - - A - - - - 1 - - - - -
Hydropsychidae 2spp. 6 - - - - - - A - - - - - -
Hydroptilidae 6 - A - - - - - - - - - - -
Dytiscidae (adults*) 5 A A - - - - A A 1 A 1 A A
Gyrinidae (adults*) 5 A A B A A - A A - 1 - - -
Hydrophilidae (adults*) 5 - A - - - 1 A - 1 1 1 A A
Ceratopogonidae 5 A - - 1 A 1 A 1 1 A - 1 1
Chironomidae 2 B A A A B - A A B B A B B
Dixidae* 10 - - - - - - - - - - - 1 -
Simuliidae 5 A A B A B - B A - A - - -
Ancylidae 6 A - - - - 1 - - - - - A A
Lymnaeidae* 3 - A - - - - - - - - - - -
Physidae* 3 A A A - - - - - - A A A A
Planorbinae* 3 - 1 - - - - - - - - - - -
Sphaeridae 3 - A 1 A - - - - - - - - -
Unionidae 6 - - - - - - 1 - - - - - -
Total SASS5 score 95 91 98 66 76 62 97 66 46 76 64 75 93
No. of families 21 20 20 14 14 14 21 15 12 16 14 16 20
ASPT 4.52 4.55 4.90 4.71 5.43 4.43 4.62 4.40 3.83 4.75 4.57 4.69 4.65
Habitat Suitability Score (max 45) 15 14 17 10 19 14 18 12 9 11 9 10 10
PES (Dallas 2007) B B B C B C B C E C C B B

Taxon

Piekespruit Steenkoolspruit Olifants Viskuile



86 
 

13 APPENDIX 2. FRAI RESULTS 
Table 13-1:  Fish Response Assessment Index (FRAI) results for sub-quaternary reach B11C-
1501 (upper Piekespruit reach). 

METRIC GROUP METRIC *RATING 
(CHANGE) 

METRIC 
GROUP 
WEIGHT 

(%) 

VE
LO

C
IT

Y-
D

EP
TH

 
C

LA
SS

ES
 

M
ET

R
IC

S
 

Response of species with high to very high preference for FAST-
DEEP conditions 0.0 

95.6 

Response of  species with high to very high preference for FAST-
SHALLOW conditions 0.0 
Response of  species with high to very high preference for SLOW-
DEEP conditions -1.0 
Response of species with high to very high preference for SLOW-
SHALLOW conditions -1.0 

C
O

VE
R

 M
ET

R
IC

S
 

Response of  species with a very high to high preference for 
overhanging vegetation -1.0 

100 

Response of  species with a very high to high preference for undercut 
banks and root wads 0.0 
Response of  species with a high to very high preference for a 
particular substrate type 0.0 
Response of  species with a high to very high preference for instream 
vegetation -1.0 
Response of  species with a very high to high preference for the 
water column  -2.0 

FL
O

W
 

D
EP

EN
D

A
N

C
E 

M
ET

R
IC

S
 Response of  species intolerant of no-flow conditions 0.0 

77.9 
Response of  species moderately intolerant of no-flow conditions 0.0 
Response of  species moderately tolerant of no-flow conditions -1.0 
Response of  species tolerant of no-flow conditions 0.0 

PH
YS

IC
O

-
C

H
EM

IC
A

L 
M

ET
R

IC
S

 

Response of  species intolerant of modified physico-chemical 
conditions 0.0 

63.2 

Response of  species moderately intolerant of modified physico-
chemical conditions 0.0 
Response of  species moderately tolerant of modified physico-
chemical conditions -1.0 
Response of  species tolerant of modified physico-chemical 
conditions -1.0 

M
IG

R
A

TI
O

N
 M

ET
R

IC
S

 Response in terms of distribution/abundance of spp with catchment 
scale movements  

51.5 Response in terms of distribution/abundance of spp with requirement 
for movement between reaches or fish habitat segments 1.0 
Response in terms of  distribution/abundance of spp with requirement 
for movement within reach or fish habitat segment 1.0 

IN
TR

O
D

U
C

ED
 

SP
EC

IE
S 

M
ET

R
IC

S
 

The impact/potential impact of introduced competing/predaceous 
spp? 0.5 

64.7 
How widespread (frequency of occurrence) are introduced 
competing/predaceous spp? 0.5 
The impact/potential impact of introduced habitat modifying spp? 3.0 
How widespread (frequency of occurrence) are habitat modifying 
spp? 3.0 

FRAI SCORE (%) 84 
FRAI CATEGORY B 
FRAI CATEGORY DESCRIPTION Largely Natural 
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Table 13-2:  Fish Response Assessment Index (FRAI) results for sub-quaternary reach B11C-
1472 (lower Piekespruit reach). 

METRIC GROUP METRIC *RATING 
(CHANGE) 

METRIC 
GROUP 
WEIGHT 

(%) 

VE
LO

C
IT

Y-
D

EP
TH

 
C

LA
SS

ES
 

M
ET

R
IC

S
 

Response of species with high to very high preference for FAST-
DEEP conditions 0 

95.6 

Response of  species with high to very high preference for FAST-
SHALLOW conditions 0 
Response of  species with high to very high preference for SLOW-
DEEP conditions -2.0 
Response of species with high to very high preference for SLOW-
SHALLOW conditions -1.0 

C
O

VE
R

 M
ET

R
IC

S
 

Response of  species with a very high to high preference for 
overhanging vegetation -1.0 

100 

Response of  species with a very high to high preference for undercut 
banks and root wads -2.0 
Response of  species with a high to very high preference for a 
particular substrate type -4.0 
Response of  species with a high to very high preference for instream 
vegetation -1.0 
Response of  species with a very high to high preference for the 
water column  -3.0 

FL
O

W
 

D
EP

EN
D

A
N

C
E 

M
ET

R
IC

S
 Response of  species intolerant of no-flow conditions 0.0 

77.9 
Response of  species moderately intolerant of no-flow conditions -4.0 
Response of  species moderately tolerant of no-flow conditions -2.0 
Response of  species tolerant of no-flow conditions 0.0 

PH
YS

IC
O

-
C

H
EM

IC
A

L 
M

ET
R

IC
S

 

Response of  species intolerant of modified physico-chemical 
conditions 0.0 

63.2 

Response of  species moderately intolerant of modified physico-
chemical conditions -4.0 
Response of  species moderately tolerant of modified physico-
chemical conditions -1.0 
Response of  species tolerant of modified physico-chemical 
conditions -1.0 

M
IG

R
A

TI
O

N
 M

ET
R

IC
S

 Response in terms of distribution/abundance of spp with catchment 
scale movements  

51.5 Response in terms of distribution/abundance of spp with requirement 
for movement between reaches or fish habitat segments 1.0 
Response in terms of  distribution/abundance of spp with requirement 
for movement within reach or fish habitat segment 1.0 

IN
TR

O
D

U
C

ED
 

SP
EC

IE
S 

M
ET

R
IC

S
 

The impact/potential impact of introduced competing/predaceous 
spp? 0.5 

64.7 
How widespread (frequency of occurrence) are introduced 
competing/predaceous spp? 0.5 
The impact/potential impact of introduced habitat modifying spp? 1.0 
How widespread (frequency of occurrence) are habitat modifying 
spp? 1.0 

FRAI SCORE (%) 68.8 
FRAI CATEGORY C 
FRAI CATEGORY DESCRIPTION Moderately Modified 
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Table 13-3:  Fish Response Assessment Index (FRAI) results for sub-quaternary reach B11C-
1449 (upper Steenkoolspruit reach). 

METRIC GROUP METRIC *RATING 
(CHANGE) 

METRIC 
GROUP 
WEIGHT 

(%) 

VE
LO

C
IT

Y-
D

EP
TH

 
C

LA
SS

ES
 

M
ET

R
IC

S
 

Response of species with high to very high preference for FAST-
DEEP conditions 0.0 

95.6 

Response of  species with high to very high preference for FAST-
SHALLOW conditions 0.0 
Response of  species with high to very high preference for SLOW-
DEEP conditions -1.0 
Response of species with high to very high preference for SLOW-
SHALLOW conditions -1.0 

C
O

VE
R

 M
ET

R
IC

S
 

Response of  species with a very high to high preference for 
overhanging vegetation -1.0 

100 

Response of  species with a very high to high preference for undercut 
banks and root wads -2.0 
Response of  species with a high to very high preference for a 
particular substrate type -4.0 
Response of  species with a high to very high preference for instream 
vegetation 0.0 
Response of  species with a very high to high preference for the 
water column  0.0 

FL
O

W
 

D
EP

EN
D

A
N

C
E 

M
ET

R
IC

S
 Response of  species intolerant of no-flow conditions 0.0 

77.9 
Response of  species moderately intolerant of no-flow conditions -4.0 
Response of  species moderately tolerant of no-flow conditions 0.0 
Response of  species tolerant of no-flow conditions 0.0 

PH
YS

IC
O

-
C

H
EM

IC
A

L 
M

ET
R

IC
S

 

Response of  species intolerant of modified physico-chemical 
conditions 0.0 

63.2 

Response of  species moderately intolerant of modified physico-
chemical conditions -4.0 
Response of  species moderately tolerant of modified physico-
chemical conditions -1.0 
Response of  species tolerant of modified physico-chemical 
conditions 0.0 

M
IG

R
A

TI
O

N
 M

ET
R

IC
S

 Response in terms of distribution/abundance of spp with catchment 
scale movements  

51.5 Response in terms of distribution/abundance of spp with requirement 
for movement between reaches or fish habitat segments 1.0 
Response in terms of  distribution/abundance of spp with requirement 
for movement within reach or fish habitat segment 1.0 

IN
TR

O
D

U
C

ED
 

SP
EC

IE
S 

M
ET

R
IC

S
 

The impact/potential impact of introduced competing/predaceous 
spp? 0.5 

64.7 
How widespread (frequency of occurrence) are introduced 
competing/predaceous spp? 0.5 
The impact/potential impact of introduced habitat modifying spp? 1.0 
How widespread (frequency of occurrence) are habitat modifying 
spp? 1.0 

FRAI SCORE (%) 81.1 
FRAI CATEGORY B/C 
FRAI CATEGORY DESCRIPTION Largely 

Natural/Moderately 
Modified 
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Table 13-4:  Fish Response Assessment Index (FRAI) results for sub-quaternary reach B11D-
1435 (Steenkoolspruit reach, downstream of the confluence with the Piekespruit). 

METRIC GROUP METRIC *RATING 
(CHANGE) 

METRIC 
GROUP 
WEIGHT 

(%) 

VE
LO

C
IT

Y-
D

EP
TH

 
C

LA
SS

ES
 

M
ET

R
IC

S
 

Response of species with high to very high preference for FAST-
DEEP conditions -5.0 

95.6 

Response of  species with high to very high preference for FAST-
SHALLOW conditions -5.0 
Response of  species with high to very high preference for SLOW-
DEEP conditions -3.0 
Response of species with high to very high preference for SLOW-
SHALLOW conditions -3.0 

C
O

VE
R

 M
ET

R
IC

S
 

Response of  species with a very high to high preference for 
overhanging vegetation -3.0 

100 

Response of  species with a very high to high preference for undercut 
banks and root wads -4.0 
Response of  species with a high to very high preference for a 
particular substrate type -5.0 
Response of  species with a high to very high preference for instream 
vegetation -2.0 
Response of  species with a very high to high preference for the 
water column  -3.0 

FL
O

W
 

D
EP

EN
D

A
N

C
E 

M
ET

R
IC

S
 Response of  species intolerant of no-flow conditions 0.0 

77.9 
Response of  species moderately intolerant of no-flow conditions -5.0 
Response of  species moderately tolerant of no-flow conditions -3.0 
Response of  species tolerant of no-flow conditions -2.0 

PH
YS

IC
O

-
C

H
EM

IC
A

L 
M

ET
R

IC
S

 

Response of  species intolerant of modified physico-chemical 
conditions 0.0 

63.2 

Response of  species moderately intolerant of modified physico-
chemical conditions -5.0 
Response of  species moderately tolerant of modified physico-
chemical conditions -5.0 
Response of  species tolerant of modified physico-chemical 
conditions -2.0 

M
IG

R
A

TI
O

N
 M

ET
R

IC
S

 Response in terms of distribution/abundance of spp with catchment 
scale movements  

51.5 Response in terms of distribution/abundance of spp with requirement 
for movement between reaches or fish habitat segments 2.0 
Response in terms of  distribution/abundance of spp with requirement 
for movement within reach or fish habitat segment 1.0 

IN
TR

O
D

U
C

ED
 

SP
EC

IE
S 

M
ET

R
IC

S
 

The impact/potential impact of introduced competing/predaceous 
spp? 3.0 

64.7 
How widespread (frequency of occurrence) are introduced 
competing/predaceous spp? 3.0 
The impact/potential impact of introduced habitat modifying spp? 3.0 
How widespread (frequency of occurrence) are habitat modifying 
spp? 3.0 

FRAI SCORE (%) 35.2 
FRAI CATEGORY E 
FRAI CATEGORY DESCRIPTION Seriously Modified 
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Table 13-5:  Fish Response Assessment Index (FRAI) results for sub-quaternary reach B11D-
1366 (Steenkoolspruit downstream reach). 

METRIC GROUP METRIC *RATING 
(CHANGE) 

METRIC 
GROUP 
WEIGHT 

(%) 

VE
LO

C
IT

Y-
D

EP
TH

 
C

LA
SS

ES
 

M
ET

R
IC

S
 

Response of species with high to very high preference for FAST-
DEEP conditions -5.0 

95.6 

Response of  species with high to very high preference for FAST-
SHALLOW conditions -5.0 
Response of  species with high to very high preference for SLOW-
DEEP conditions -4.0 
Response of species with high to very high preference for SLOW-
SHALLOW conditions -3.0 

C
O

VE
R

 M
ET

R
IC

S
 

Response of  species with a very high to high preference for 
overhanging vegetation -3.0 

100 

Response of  species with a very high to high preference for undercut 
banks and root wads -2.0 
Response of  species with a high to very high preference for a 
particular substrate type -5.0 
Response of  species with a high to very high preference for instream 
vegetation -3.0 
Response of  species with a very high to high preference for the 
water column  -4.0 

FL
O

W
 

D
EP

EN
D

A
N

C
E 

M
ET

R
IC

S
 Response of  species intolerant of no-flow conditions 0.0 

77.9 
Response of  species moderately intolerant of no-flow conditions -5.0 
Response of  species moderately tolerant of no-flow conditions -4.0 
Response of  species tolerant of no-flow conditions -1.0 

PH
YS

IC
O

-
C

H
EM

IC
A

L 
M

ET
R

IC
S

 

Response of  species intolerant of modified physico-chemical 
conditions 0.0 

63.2 

Response of  species moderately intolerant of modified physico-
chemical conditions -5.0 
Response of  species moderately tolerant of modified physico-
chemical conditions -5.0 
Response of  species tolerant of modified physico-chemical 
conditions -2.0 

M
IG

R
A

TI
O

N
 M

ET
R

IC
S

 Response in terms of distribution/abundance of spp with catchment 
scale movements  

51.5 Response in terms of distribution/abundance of spp with requirement 
for movement between reaches or fish habitat segments 2.0 
Response in terms of  distribution/abundance of spp with requirement 
for movement within reach or fish habitat segment 1.0 

IN
TR

O
D

U
C

ED
 

SP
EC

IE
S 

M
ET

R
IC

S
 

The impact/potential impact of introduced competing/predaceous 
spp? 3.0 

64.7 
How widespread (frequency of occurrence) are introduced 
competing/predaceous spp? 3.0 
The impact/potential impact of introduced habitat modifying spp? 3.0 
How widespread (frequency of occurrence) are habitat modifying 
spp? 3.0 

FRAI SCORE (%) 32.0 
FRAI CATEGORY E 
FRAI CATEGORY DESCRIPTION Seriously Modified 

 
 
 


