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Executive summary 
_________________________________________________________________________________________________________________________________________________________________ 

Project outline 

Niche Environment and Heritage Pty Ltd (Niche) was commissioned by South32 to undertake an 

environmental assessment required under Environment Protection Licence (EPL) 3421 Condition E2 

following an uncontrolled release of sediment from the Kemira Valley Coal Loading Facility (KVCLF) 

sediment dam at Kemira Valley during a recent high rainfall event .  

The uncontrolled release occurred due to the failure of the dam on the 10 August 2020 during a significant 

weather event that resulted in sediment deposition downstream of the dam. This assessment was 

undertaken to identify the sedimentation extent and potential for environmental impacts as a result of the 

dam failure and provides recommendations on clean-up or remedial actions that may be required. 

Scope of the environmental assessment 

The primary objective of this report is to address the following key aspects in the Environmental 

Assessment Report required under EPL 3241 Condition E2. 

The EPA request the following information: 

1. The characteristics and quantity of fine materials discharged through the sediment dam. 

2. The extent of the dispersion of these materials downstream in water bodies including Brandy and 

Water and American Creek as a result of the incident. 

3. The nature and extent of any environmental and human health impacts from the incident. 

4. Examination of options to restore downstream creeks from any impacts of the incident. 

5. A recommendation for any reasonable and feasible option to restore affected creeks and a time 

frame for completing of recommended works. 

6. A monitoring program to determine the impact of the pollution incident and evaluate any 

restoration of the creeks. 
 

Methods 

As part of the environmental assessment a site inspection was conducted by Niche Aquatic Ecologist and 

accompanied by a South32 Specialist - Environment on 12 August 2020 and 19 August 2020. The site 

inspection included the following: 

• Visual aquatic habitat assessment. 

• Mapping of sedimentation extent. 

• Water quality monitoring. 

• Macroinvertebrate stream health monitoring using Australian Rivers Assessment System (AUSRIVAS) 
rapid assessment sampling protocols and stream health indicators - Stream Invertebrate Grade Number 
Average Level (SIGNA)L, Number of Taxa and Ephemeroptera, Plecoptera and Trichoptera (EPT) Index. 

 

The environmental assessment relies on results from the site inspections, water quality measurements 

undertaken by South32 and sediment information provided by Environment Protection Authority (EPA). 

This information has been synthesised to assess the requirement as stipulated by EPA in the scope of works 

above. The stream was also visually inspected from Princes Highway to approximately 350 metres 

upstream of Site 3 and 200 metres up and downstream of the sediment dam. 

Conclusions and recommendations 
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The result of the environmental assessment indicates that there was limited measurable impact to stream 

ecology. Immediately downstream of the sediment dam showed some impact to stream ecology however 

this location has a high potential for recovery due to the presence of several macroinvertebrate families 

including sensitive EPT and other pollution sensitive taxa, as well as connection to unimpacted upstream 

habitat from which this location could quickly recolonise. The lack of substantial ecological impacts and the 

potential for natural recovery outweighs any benefit and risks associated with actively removing instream 

coal fines.  

Considering this, it is recommended that adaptive management focussing primarily on passive restoration 

and limited active restoration of the waterway is implemented. This is envisaged as a water quality and 

stream health monitoring program designed to detect improvements or deterioration in stream health with 

aim to: 

• Determine if there are any long-term impacts associated with the event.  

• Monitor for any potential construction impacts associated with the sediment dam reinstatement 
works.  

 

It is recommended that should the monitoring program detect significant long-term impacts then further 

restoration options or monitoring should be investigated. 

The monitoring program is recommended to include monthly visual assessment and in situ physiochemical 

and water sampling up and downstream of the sediment dam and up and downstream of American Creek 

and Brandy and Water Creek confluence for a period of four months.  A spring AUSRIVAS study should also 

be conducted on one occasion after the completion of the sediment dam reinstatement works to verify 

that there has been no long term impact to the waterway. 
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Glossary and list of abbreviations 
_________________________________________________________________________________________________________________________________________________________________ 

 

Term or abbreviation Definition 

ANZECC Australian and New Zealand Environment and Conservation Council 

AUSRIVAS Australian Rivers Assessment System 

DPIE Department of Planning, Industry and Environment 

DTV Default Trigger Level 

EPA Environmental Protection Authority 

EPL Environment Protection Licence 

EPT Ephemeroptera, Plecoptera and Trichoptera 

SIGNAL Stream Invertebrate Grade Number Average Level 
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1. Introduction 
_________________________________________________________________________________________________________________________________________________________________ 

1.1 Context 

Niche Environment and Heritage Pty Ltd (Niche) was commissioned by South32 to provide an 

environmental assessment report under EPL 3241 Condition E2 following an uncontrolled release of 

sediment from Kemira Valley Coal Loading Facility (KVCLF) sediment dam at Kemira Valley during a recent 

high rainfall event.  

The uncontrolled release occurred due to the failure of the dam during a significant weather event on 

August 10, 2020 that resulted in sediment deposition downstream of the dam in Brandy and Water Creek 

and American Creek.  

This assessment was commissioned to identify the sedimentation extent and potential for environmental 

impacts as a result of the dam wall failure and provides recommendations on clean-up, remedial or stream 

restoration actions that may be required. 

1.2 Scope of this assessment  

The primary objective of this report is to address the following key aspects in the Environmental 

Assessment Report required under EPL 3241 Condition E2. 

The EPA request the following information: 

1. The characteristics and quantity of fine materials discharged through the sediment dam. 

2. The extent of the dispersion of these materials downstream in water bodies including Brandy and 

Water and American Creek as a result of the incident. 

3. The nature and extent of any environmental and human health impacts from the incident. 

4. Examination of options to restore downstream creeks from any impacts of the incident. 

5. A recommendation for any reasonable and feasible option to restore affected creeks and a time 

frame for completing of recommended works. 

6. A monitoring program to determine the impact of the pollution incident and evaluate any 

restoration of the creeks. 
 

1.2.1 Limitations 

While every effort was made to address the requirement of the environmental assessment requirements as 

per the brief from South 32, the report has the following limitations: 

• Because of the nature of the event, quantifying the volume of fine sediment deposited from the dam is 
difficult and a conservative estimate has been provided. The volume of the material lost associated 
with the void has been calculated. 

• The macroinvertebrate survey was conducted on the 12 and 19 of August 2020. This is outside of the 
spring AUSRIVAS model sampling season which starts on the 15 September. Therefore, any seasonal 
comparison is limited and should be interpreted accordingly. However, the analysis is useful in 
comparing the stream health between sites.  

• There is no pre-event ecological data to compare post-event results.  As such it is not possible to infer 
with certainty any before /after temporal differences in macroinvertebrate populations in the 
downstream environment. This assessment is based on comparisons of the upstream and downstream 
presence/absence of pollution sensitive aquatic invertebrates.  
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• Not all of the waterway downstream of the dam could be surveyed due to access constraints. However, 
effort was made to visit areas of waterway where sedimentation was most prevalent and most at risk 
to potential impacts. 

 

1.3 Background 

Dendrobium Coal Pty Ltd (DCPL) operates under Environment Protection Licence (EPL) 3241 issued by the 

Environment Protection Authority (EPA), Development Consent DA 60-03-2001 issued by the Department 

of Planning, Industry and Environment (DPIE) and Consolidated Coal Lease (CCL) 768, issued by the 

Resources Regulator. 

The Kemira Valley Coal Loading Facility (KVCLF) (Figure 1) receives coal from Dendrobium Mine via the 

Kemira Valley Tunnel. Coal is transported from underground to KVCLF via the coal clearance system which 

is comprised of an extensive conveyor network. The coal is then fed into a rill tower and deposited onto a 

150,000 tonne stockpile from which it is loaded into trains via an enclosed rail-loading chute. 

A sediment dam at Kemira Valley collects dirty water from the KVCLF, which includes receiving waters from 

internal road runoff and the coal stockpile area. 

A buffer dam (which operates separately to the sediment dam) is located on the northern side of the coal 

stockpile that also collects water runoff from the stockpile area and acts as a buffer for storage in the 

sediment dam. 

Water collected in the sediment dam is pumped out of the dam pursuant to EPL 3241 via Licence Discharge 

Point (LDP) 25, which is discharged at LDP 5, located at Marley Place, Unanderra. The water from the 

sediment dam is mixed with water pumped out from the Dendrobium underground water storage. The 

water level in the sediment dam is maintained via this pump out at a low level to provide wet weather 

storage capacity. EPL 3241 also lists LDP 23, which provides for wet weather discharge by spillway overflow 

from the sediment pond. 

Brandy and Water Creek flows around the site. Clean water on and around the site is directed into Brandy 

and Water Creek. A clean water culvert transfers water from the southern side of the site to Brandy and 

Water Creek. This culvert passes underneath the Kemira Valley sediment dam. 

On 10 August 2020 it was identified that a release of water, containing mostly fine coal particles, had 

occurred from the base of the sediment dam. Rainfall over the period leading up to the event was in excess 

of 150 mm. The dam was still operational and overtopping at 6:40 am on 10 August 2020, and at 7.00 am, 

an operator observed water being discharged from the sediment dam though the base of the sediment 

dam. Water monitoring was conducted immediately and in the following days, and pollution incident 

response measures were instigated to limit further sediments entering the waterway.   

This incident site was inspected and assessed by a Niche Environment and Heritage 

aquatic ecologist on 12 and 19 August 2020, the information from which forms the basis of this 

environmental assessment report. 
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Figure 1: Plan of Kemira Valley Coal Loading Facility 
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1.3.1 Mitigation and response measures 

In response to the event South32 implemented the following actions (South32, 2020): 

• Sediment controls were installed on the outlet of the sediment dam into Brandy and Water Creek (11 
August 2020). 

• Dirty water inflows into the sediment dam were blocked off, with water diverted to the buffer dam (11 
August 2020). 

• Water in Pond A of the sediment dam was removed using a vacuum truck. A pump was also installed in 
Pond A to pump water to the buffer dam (11 August 2020). 

• Sediment from the V-notch weir and around the coal stockpile was removed using a vacuum truck (11 
August 2020). 

• A pump was installed to allow for the transfer of water from the buffer dam to the mine dewatering 
pipeline, allowing the discharge of stormwater collected on site at LDP 5 (12 August 2020). 

• The clean water culvert under the sediment dam was partially blocked off on 14 August 2020, and a 
pump installed to transfer clean water to Brandy and Water Creek (to prevent flows through the culvert 
under the sediment dam). 

• Water quality monitoring has been conducted since the 10 August 2020. 

1.4 Site inspection 

As part of the environmental assessment a site inspection was conducted by a Niche 

Aquatic Ecologist and accompanied by a South32 Specialist Environment) on 12 August 

2020 and 19 August 2020. The site inspection included the following: 

• Visual aquatic habitat assessment. 

• Mapping of sedimentation extent. 

• Water quality monitoring. 

• Macroinvertebrate stream health monitoring using Australian Rivers Assessment System (AUSRIVAS) 
rapid assessment sampling protocols and stream health indicators - Stream Invertebrate Grade Number 
Average Level (SIGNA)L, Number of Taxa and Ephemeroptera, Plecoptera and Trichoptera (EPT) Index. 

 

1.4.1 Aquatic habitat assessment 

Visual assessment of aquatic habitat was conducted using the AUSRIVAS protocol. The survey is a rapid 

assessment intended to describe aquatic habitat based on the following parameters: 

• Geomorphology 

• Channel diversity 

• Bank stability 

• Riparian vegetation and adjacent land use 

• Water quality 

• Macrophytes 

• Local impacts and land use practices.  

Mapping 

GPS coordinates were taken at locations where sediment deposits considered to have resulted from the 

dam failure were observed. This included downstream extent of clay conglomerate, gravel material and 

fine sediment. This mapping was constrained by site accessibility and provides an indicative distribution of 

sediment deposition. 
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1.4.2 Water quality 

Surface water quality was measured in situ using a Yeokal 611 water quality probe at each site. The 

following variables were measured: 

• Temperature (°C) 

• Conductivity (µS/cm) 

• pH 

• Alkalinity measured with a standard titration kit (mg CaCO3/L) 

• Dissolved Oxygen (DO) (% saturation and mg/L) 

• Turbidity (NTU). 
 

Water quality was compared to ANZECC guidelines for upland streams. 

1.4.3 Macroinvertebrate survey 

AUSRIVAS 

Sampling was primarily focussed on Brandy and Water Creek above the confluence of American Creek as 

any impact is likely to be more detectable as it is above other potentially confounding catchment influences 

(i.e. American Creek). This was conducted up and downstream of the sediment dam. 

Riffle  

Riffles (defined as section of stream with shallow with fast, turbulent water running over rocks) were 

selected to be sampled as there were limited area to sample pools up and downstream of the sediment 

dam. Additionally, riffle habitats typically contain several filter feeders and sensitive aquatic fauna that are 

susceptible impacts from sedimentation.  

Sampling was conducted according to AUSRIVAS protocols flowing water (riffle) habitat which entailed 

disturbing 10 metres of habitat by digging the feet in the substratum and capturing dislodged 

macroinvertebrates downstream with a 250 micrometre (µ/m) dip net.  

Pool edge 

Pool habitat was sampled to assess a site representative of the depositional environment that had fine coal 

sediment deposited on the benthic habitat (habitat of the bottom of stream). Samples were collected from 

pool edges for a length of 10 m either side as a continuous line or in disconnected segments. A 250 

micrometre (µ/m) dip net was drawn through the water with short sweeps towards the bank to dislodge 

benthic fauna while scraping submerged rocks and debris, sides of the stream bank and the bed substrate. 

Further sweeps in the water column targeted suspended fauna. 

Sorting 

Each pool/riffle sample was rinsed from the net onto a white sorting tray from which animals were picked 

using forceps, pipettes and/or paint brushes. Each tray was picked for a minimum period of forty minutes, 

after which they were picked at ten minute intervals for either a total of one hour or until no new 

specimens had been found. Care was taken to collect cryptic and fast moving animals in addition to those 

that were conspicuous or slow. The animals collected at each site were placed into a labelled jar containing 

70% ethanol. 
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Physical variables 

The chemical and physical variables required for running the AUSRIVAS predictive model were also 

recorded: i.e. alkalinity, modal depth and width of the stream, percentage bedrock, boulder or cobble along 

with latitude and longitude. Distance from stream source, altitude, land-slope and rainfall were also 

calculated. 

Laboratory methods - invertebrate identification 

Macroinvertebrate samples were identified to family level with the exception of Oligochaeta (to class), 

Polychaeta (to class), Ostracoda (to subclass), Nematoda (to phylum), Nemertea (to phylum), Acarina (to 

order) and Chironomidae (to subfamily). Small crustaceans Ostrocoda, Copapoda and Cladocera were not 

included as part of the analysis. Identification keys used included: 

• Dean, J., Rosalind, M., St Clair, M., and Cartwright, D. (2004). Identification keys to Australian families 
and genera of caddis-fly larvae (Trichoptera) Cooperative Research Centre for Freshwater Ecology 

• Gooderham, J. and Tsyrlin, E. (2002). The Waterbug Book: A guide to the Freshwater 
Macroinvertebrates of Temperate Australia, CSIRO Publishing 

• Hawking and Theischinger (1999). A guide to the identification of larvae of Australian families and to 
the identification of ecology of larvae from NSW 

• Madden, C. (2010). Key to genera of Australian Chironomidae. Museum Victoria Science Reports 12,1-
31 

• Madden, C. (2011). Draft identification key to families of Diptera larvae of Australian inland waters La 
Trobe University 

• Smith, B. (1996). Identification keys to the families and genera of bivalve and gastropod molluscs found 
in Australian inland waters Murray Darling Freshwater Research Centre 

• Website - http://www.mdfrc.org.au/bugguide/. 

Data analysis 

AUSRIVAS 

Samples collected using AUSRIVAS protocol were analysed using the predictive models for NSW riffle and 

pool habitats (Turak et al. 2004). The AUSRIVAS model predicts the aquatic macroinvertebrate fauna 

expected to occur at a site in the absence of environmental stress, such as pollution or habitat degradation. 

The AUSRIVAS NSW spring model were used for the data collected. Observed to Expected ratio (OE50), 

SIGNAL (Stream Invertebrate Grade Number Average Level), and number of taxa were the indices used to 

interpret stream health. 

Note the AUSRIVAS model used for this assessment was outside of the sampling season protocols for use of 

the models and as such the results need to be interpreted prudently as it is unfit for seasonal comparison 

or to other AUSRIVAS assessed sites. However, it can give an indicative stream health particularly if 

supported through additional macroinvertebrate indicators. 

Other additional indicators used in the assessment are: 

• SIGNAL (Stream Invertebrate Grade Number Average Level) scores 

• Number of taxa  

• The EPT (Ephemeroptera, Plecoptera and Tricoptera) Index. 
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Observed to Expected ratio OE50 

The Observed to Expected ratio (OE50) is the ratio of the number of invertebrate families observed at a site 

(NTC50) to the number of families expected (NTE50) at that site. Only macroinvertebrate families with a 

greater than 50% predicted probability of occurrence are used by the model. OE50 provides a measure of 

biological impairment at the test site. Bands derived from the OE50 indicate the level of impairment of the 

assemblage. The OE50 ratios are divided into bands representing different levels of impairment (Table 1). 

Table 1: AUSRIVAS band interpretation 

Band  Interpretation 

Band X Represents a more biologically diverse community than reference 

Band A Is considered similar to reference condition 

Band B Represents sites significantly impaired 

Band C Represents sites in a severely impaired condition 

Band D Represents sites that are extremely impaired 

 

SIGNAL (Stream Invertebrate Grade Number Average Level) scores  

The revised SIGNAL2 biotic index developed by Chessman (2003) was also used to determine the 

“environmental quality” of sites. This method assigns grade numbers to each macroinvertebrate family or 

taxa found, based largely on their response to a range of environmental conditions (Table 2). The sum of all 

grade numbers for that habitat is then divided by the total number of families recorded in each habitat to 

calculate the SIGNAL2 index. The SIGNAL2 index therefore uses the average sensitivity of 

macroinvertebrate families to present a snapshot of biotic integrity at a site. Table 3 provides a broad guide 

for interpreting the health of the site according to the SIGNAL2 score of the site. 

Table 2: SIGNAL Grade and the Level of Pollution Tolerance 

SIGNAL Grade Pollution Tolerance 

10-8 Indicates a greater sensitivity to pollution 

7-5 Indicates a sensitivity to pollution 

4-3 Indicates a tolerance to pollution 

2-1 Indicates a greater tolerance to pollution 

 

Table 3: Guide to interpreting the SIGNAL2 scores 

SIGNAL2 Score Habitat quality 

Greater than 6 Healthy habitat 

Between 5 and 6 Mild pollution 

Between 4 and 5 Moderate pollution 

Less than 4 Severe pollution 

Note that SIGNAL2 scores are indicative only and that pollution does not refer to just anthropogenic pollution. 
Environmental stress may result in poor water quality occurring naturally in waterways. Low family richness and the 
occurrence of pollution tolerant invertebrates can give a low SIGNAL score even though they are in natural condition. 

Taxa Richness 

The richness of macroinvertebrate families (or class/orders if not identified to family level) was calculated 

as an indicator of stream health. The higher the number, the healthier the aquatic ecosystem. 
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EPT Index 

The EPT (Ephemeroptera, Plecoptera and Tricoptera) index is based on the insect orders that contain a 

majority of pollution sensitive taxa (Lenat 1988). All genera of Ephemeroptera, Plecoptera and Tricoptera 

were identified and the number of distinct taxa were counted as an indicator of ecosystem health. The 

higher the number, the healthier the aquatic ecosystem.  

1.5 Environmental Assessment  

The environmental assessment used results from the site inspections, water and sediment sampling 

undertaken by South32 and sediment/water quality information provided by Environment Protection 

Authority (EPA). This information has been synthesised to assess the requirement as stipulated by the EPA. 

The sampling sites for the field inspection are shown in Table 4 and Figure 2. The stream was visually 

inspected from Princes Highway to approximately 350 upstream of Site 3 and 200m up and downstream of 

the sediment dam. 

Table 4: Location and types of assessment conducted at survey sites 

Site 

Number  

Location Habitat Sampled Sample Easting  Northing 

Site 1  Upstream of 

Sediment 

dam  

Riffle 12 

august 

2020 

Visual assessment, 

water quality and 

macroinvertebrates 

300375 6189262 

Site 2 50m 

downstream 

of sediment 

dam  

Riffle 12 

August 

2020 

ads 19 

August 

2020 

Visual assessment, 

water quality and 

macroinvertebrates 

300358 6188948 

Site 3 1.6 km 

downstream 

of sediment 

dam 

Riffle 19 

August 

2020 

Visual assessment 

and 

macroinvertebrates 

301405 6187937 

Site 4 Upstream of 

American 

Creek 

confluence 

Pool 19 

August 

2020 

Visual assessment 

and 

macroinvertebrates 

302051 6187236 

Site 5 Near 

confluence 

of American 

Creek 

Riffle 12 

August 

2020 

Visual assessment, 

water quality and 

macroinvertebrates 

302085 6186945 

Site 6 American 

Creek 

upstream of 

Brandy and 

Water Creek 

confluence 

- 12 

August 

2020 

Visual assessment 

and Water quality 

302056 6186913 

Site 7 American 

Creek 

downstream 

of Brandy 

and Water 

Creek 

confluence 

- 12 

August 

2020 

Visual assessment 

and Water quality 

302169 6186908 
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Site 8 American 

Creek near 

Prices 

highway 

- 12 

August 

2020 

Visual assessment 

and Water quality 

302967 6187255 
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2. Characteristics and quantity of fine sediment 
_________________________________________________________________________________________________________________________________________________________________ 

2.1 Visual inspection 

Brandy and Water Creek and American Creek were observed at the locations shown on Figure 2. The 

streams were visually inspected from Princes Highway to approximately 350 upstream of Site 3 and 200m 

up and downstream of the sediment dam. The material deposited into the waterway consisted of three 

materials: coal fines, consolidated conglomerate of clay and embedded gravels, and gravel fill. Isolated 

gravel and clay conglomerate were deposited approximately up to 100m downstream with coal fines being 

transported further downstream. The spatial extent is discussed and shown in section 3. 

  

A B 

  

C D 

Plate 1: A -Sediment dam showing the dam failure B – Outlet of sediment dam showing conglomerate of clay and 

embedded gravels and pebbles, C – overbank deposition of coal fines, D – Gravel deposited approximately 50m 

downstream of sediment dam. 

2.2 Sediment quantity and composition 

The volume of fine sediment was difficult to quantify, however South 32 have estimated that 

approximately 339m3 of material associated with the void (Plate 1A) was lost.   

Fine sediment could not be quantified with any accuracy due to the unanticipated nature of the event and 

concern for personnel safety at the time in relation to site access. As such the material was unable to be 

measured during the initial release.  South32 (2020) estimated that up to 10 ML of water, some potentially 
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containing fine coal particles could have been released in the initial release. This estimate is based on the 

dam being at capacity at the time of the incident as evidenced by it spilling over the spillway just prior to 

the incident. 

In lieu of direct measurements, South32 have estimated the volume of fine sediment released into the 

waterway by characterising the typical loads of suspended sediment (Total Suspended Solids (TSS)) within 

the buffer dam and moat located at the KVCLF, that is temporarily acting as the sediment dams (samples 

taken on the 28 August 2020) and extrapolating to the volume of water estimated to have been lost from 

the dam. Some of this sediment was observed to have been deposited on the floodplain, benches and 

within pool areas of the waterway. 

This calculation conservatively estimates that 3.37m3 of sediment was released. This estimate is based on 

the highest TSS reading measured and the conservative assumptions that the TSS samples taken from the 

buffer dam and moat are temporally and spatially uniform and representative of the typical suspended 

sediment in the sediment dam prior to the event.  This must be considered in the application of this 

estimate to assessing the volume of fine sediment entering the downstream environment.  

A sediment sample taken by the EPA in Brandy and Water Creek upstream of the confluence of American 

Creek showed that the black substance is made up of 10 – 200 µm sized coal fines.  

Laboratory results (Annex 2) of the slurry within the dam itself found that tests for Arsenic (<5mg/kg), 

Copper (10mg/kg), Nickel (<2mg/kg) and Zinc (25mg/kg) were below sediment ANZECC Default Trigger 

Levels (DTVs) (As – 20mg/kg, Cu - 65mg/kg, Ni- 21mg/kg and Zn- 200mg/kg. Oil and Grease (187 mg/kg) was 

below ANZECC sediment DTVs (280mg/kg) for Total Petroleum Hydrocarbons (TPH) (ANZECC 2000). While 

this result does not represent the actual sediment chemistry of the deposition event within the waterway 

and its potential effect to water chemistry, it does indicate that the sediment itself with in the dam is likely 

to be nontoxic to the aquatic environment. Water chemistry results are discussed in section 4. 

  

A B 

Plate 2: A- Coal fines under microscope, B- Coal fines sample. (EPA) 
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3. Spatial extent and dispersion of material  
_________________________________________________________________________________________________________________________________________________________________ 

3.1.1 Spatial extent of sedimentation 

The sediment deposited consisted of clay conglomerate of embedded gravels, gravels and coal fines (10-

200 µm). Most of the clay and gravels were deposited close to the outlet near the confluence with Brandy 

and Water Creek (Plate 1B). The gravel was observed to approximately 50m downstream with some clay 

conglomerate observed up to 100 metres downstream (Figure 3). Coal fines were dispersed downstream 

and were observed as far as the Princes Highway in American Creek. Sediment deposition was variable 

however was more pronounced in pool habitats, benches and overbank deposition near the confluence of 

American Creek and Brandy and Water Creek. This is where the slope of the stream is reduced, and the 

waterway enters a more extensive floodplain morphology and depositional fluvial environment. While 

Allans Creek was not inspected, it is presumed that fines could have entered this waterway.

R
eleased by the Environm

ent Protection Authority under the G
IPA Act. R

ef: EPA662



!(

!(

!(

!(

!(
!( !(

!(

B RANDYAND WATER CR EEK

BYARONG CREEK

BRANCH CREEK

AMERICAN CREEK

Site 1

Site 2

Site 3

Site 4

Site 5
Site 6 Site 7

Site 8

301000 302000 303000
61

86
00

0
61

87
00

0
61

88
00

0
61

89
00

0

Australia latest:

0 300

m
GDA 1994 MGA Zone 56

 Indicative distribution of sediment
Environmental Assessment South 32

Figure 3
Niche Proj. #: 6133
Client: South 32

Dr
aw

n b
y: 

GT
 Fi

le:
 T:

\sp
ati

al\
pro

jec
ts\

a6
10

0\a
61

33
_E

nv
iro

_A
ss

es
sm

en
t_S

32
\M

ap
s\r

ep
ort

\61
33

_F
igu

re_
3_

Di
str

ibu
tio

n.m
xd

 La
st 

up
da

ted
: 8

/25
/20

20
 3:

55
:23

 P
M

v2.0

!( Inspection sites

Gravels, cobbles, pebbles and > 250mm clay/gravel conglomerate
Isolated  > 250mm Clay/gravel conglomerate and isolated coal fine deposition
Some coal fine deposition in pools and fine over bank deposits
Coal fine deposition in most pools.  Isolated pockets of 1-2cm deposition on bench and overbank

Non Perennial Stream
Perennial Stream

!(
Site 2

R
eleased by the Environm

ent Protection Authority under the G
IPA Act. R

ef: EPA662



 

 

   
 

ENVIRONMENTAL ASSESSMENT  South32  6 
 

4. Extent of environmental and human health impact 
________________________________________________________________________________________________________________________________________________________________ 

4.1 Aquatic habitat  

In general, the overall habitat of Brandy and Water and American Creeks are disturbed and affected by 

urbanisation. While there are sections of native vegetation (near Site 3), there are areas that have limited 

riparian vegetation and/or dominated by weeds e.g. Mysore Thorn (Biancaea decapetala). The banks in 

some sections are at high risk to erosion with unconsolidated sandy banks, limited vegetation and showing 

signs of past and active bank erosion. This was also observed upstream of the sediment basin (Plate 3A) as 

well as near the confluence of Brandy and Water and American Creeks (Plate 3B). The streams consisted of 

both lentic (pools) and lotic (flowing) habitat types with substrate ranging from sands/fine sediment, 

boulder, cobbles and gravel. 

Visual assessment of aquatic habitat identified obvious sedimentation at Site 2 downstream of the 

sediment dam. This included gravels, sand, large clay lumps, and fine layer of coal fines. There was evidence 

of erosion and sedimentation upstream, however this consisted mostly of sand sediment. The habitat types 

(riffle/run) were both observed up and downstream of the sediment dam. Downstream near the 

confluence of American Creek and Brandy and Water Creek there was evidence of overbank sediment 

splays consisting of sand and coal fines. This also occurred on benches within the stream itself. There were 

pockets of deposition of coal fines in slow flowing sections of pool habitat, however, did not blanket the 

whole system and in most sections of stream, the fines formed a thin layer sporadically on the stream bed 

interspersed with native fluvial sediments. 
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A B 

  

C D 

Plate 3: A  -Cut bank upstream of sediment dam, B -Stream bank protection at Site 4, C – Fine layer of coal fines in 

pool habitat, G -Overbank deposit of coals fines and fluvial fine sediment. 

4.1.1 Fauna observations 

No fish kills or evidence of other fauna mortality was observed over the two surveys. Two frog species were 

heard calling that were using the stream habitat. The Eastern Common Froglet (Crinia signifera) and Leaf 

Green Tree Frog (Litoria nudidigita) were heard calling at Sites 3 and Site 4 post the event on 19 August 

2020.  

4.2 Water quality 

Water quality results are presented in Table 5. Water quality results for 12 August 2020 showed that 

temperature ranged 12.32 – 13.87°C. Conductivity was low and below ANZECC DTVs which ranged 236-306 

µ/cm. All sites were above the DTV for turbidity with the exception of American Creek above the 

confluence of Brandy and Water Creek (Site 6). Dissolved oxygen with ANZECC DTVs and ranged between 

95.2 – 105% saturation. The pH of Site 1 upstream Brandy and Water exceeded ANZECC trigger values. 

Alkalinity was moderate 60-80 mgCaCO3/L. 
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Table 5: Water quality results South 32 -12 August 2020 

 

NOTES: ANZECC guidelines for upland streams: Electrical conductivity (30-350µS/cm), Turbidity (2-25 NTU), pH (6.5-
8.0), Dissolved Oxygen (90-110%). Text in bold indicates those variables that exceed the default trigger values. 

 

4.2.1 Water quality – South32 results 

Water quality samples have been undertaken by South32 on six occasions since the sedimentation event. 

The results are provided in Annex 2.  The major physiochemical observations in initial monitoring results 

were differences in Total Suspended Solids (TSS) between sites upstream and downstream of the sediment 

dam on the day of the event (note - TSS was undertaken on 10, 12 and 17 of August 2020 and turbidity 13, 

14, and 17 August 2020). On the day of the event upstream Site 1 recorded 27 mg/L and downstream 133 

mg/L. This dropped markedly on 12 August with upstream recording 16 mg/L and downstream 26 mg/L. 

Turbidity results conducted from 13, 14 and 17 August showed a reduction in turbidity with downstream 

being only slightly more turbid than upstream (Annex 2). The downstream site slightly exceeded ANZECC 

DTVs on 13 and 14 August but within DTVs on 17 August. By the 17 August there was no difference in TSS 

between upstream and downstream of the sediment dam and only a small difference in turbidity (Annex 2). 

TSS and turbidity was also reduced up and downstream of American Creek confluence; all sites being with 

in ANZECC DTVS for turbidity. 

The results also showed that Oil and Grease were below detection limits during the initial stages of the 

event and remained below detection limits on 17 August 2020.  

Water samples were sampled for total metals on 12 August 2020. These results only showed exceedances 

in Aluminium which were above ANZECC guidelines for slightly disturbed stream (55 µg/L) and for 80% 

protection of species (120 µg/L) with 550 µg/L recorded upstream and 330 µg/L downstream. This 

indicated that Aluminium was likely coming from the catchment upstream and not the from the sediment 

dam and that any potentially toxic metals are unlikely to be sourced from the sediment dam at the time of 

sampling.  

Season Brandy and Water Creek American Creek 

Site 1 2 5 6 7 8 

Temperature °C 12.32 12.39 13.61 13.87 13.8 13.35 

Electrical conductivity (µS/cm) 236 247 266 301 286 306 

Turbidity (NTU) 49 50 45.8 11.2 105 30.1 

Dissolved oxygen (% sat) 105 98 98 95.2 98.8 100 

pH 8.17 8 7.68 7.52 7.59 7.57 

Alkalinity (mg CaCO3/L) 80 80 60 60 60 80 
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4.3 Macroinvertebrates - AUSRIVAS and SIGNAL 

Macroinvertebrate samples were taken at Site 1-Site 5 in Brandy and Water Creek. Site 1, 2 and 5 were 

sampled on 12 August 2020. Site 2, 3 and 4 were sampled on the 19 August 2020 

The results are presented in Table 6 and raw data provided in Table 7. Overall, 43 different taxa were 

collected from all sites with the number of taxa ranging from 19 to 31 among sites. Site 1 upstream 

recorded the highest and Site 2 downstream the lowest on the first sampling occasion.  

AUSRIVAS results showed that Site 1 -Brandy and Water Creek upstream and Site 5 Brandy and Water 

Creek near the confluence of American Creek scored in Band B and Site 2 downstream of sediment dam in 

Band C. The survey conducted a week later found that Site 2 was in Band B as well as Site 3 and the pool 

sample Site 4. 

Overall the scores indicate that sites have fewer families than was expected and are categorised as 

significantly (Band B) to severely impaired (Band C) (Table 6). However, there was an increase in stream 

health at Site 2 to Band B a week later potentially indicating an improvement in stream health. 

The SIGNAL scores for all sites, including the upstream site, were between 3-6, which may indicate severe-

mild pollution in Brandy and Water Creek (Table 4 and Table 6). It should be noted that pool habitat 

generally contains more pollution tolerant invertebrates and receive lower scores than riffle habitat. As 

such it is considered that the water way as a whole is experiencing ‘moderate pollution’ (Table 3) consistent 

with what would be expected of a disturbed stream. Note that SIGNAL2 scores are indicative only and that 

pollution does not refer to just anthropogenic pollution. Environmental stress (e.g. high flow events or 

prolonged low flows) may result in poor water quality occurring naturally in waterways. Low family richness 

and the occurrence of pollution tolerant invertebrates can give a low SIGNAL score even though they are in 

natural condition or within background levels. 

The results also showed that Site 2 (on one occasion) and Site 5 downstream scored higher than the 

upstream site. Overall, the scores reflect the presence of both pollution tolerant and pollution sensitive 

taxa which are utilising the habitat, with more sensitive taxa utilising flowing (riffle) type habitat. 

The EPT index score were relatively high for all sites ranging from 5-10 taxa among sites.  Site 1 upstream 

was marginally higher than downstream riffle sites. Site 4 pool edge sample had five EPT taxa however is 

considered normal to result in a lower score than riffle habitat.  EPT families observed include mayflies – 

Caenidae (SIGNAL 4) Baetidae (SIGNAL 5), Leptophlebiidae (SIGNAL 8); caddisfly – Conoesucidae (SIGNAL 7), 

Philopotamidae (SIGNAL 8), Hydroptilidae (SIGNAL 4) Glossossomatidae (SIGNAL 9) Ecnomidae (SIGNAL 5)  

Hydropsychidae (SIGNAL 6), Helicopsychidae (SIGNAL 8) and Leptoceridae (SIGNAL 6); and stonefly 

Gripopterygidae (SIGNAL 8). Other non- EPT sensitive taxa include: Dobsonfly Corydalidae (SIGNAL 7) 

observed at Site 1, Site 3 and Site 4 and Riffle Beetle Elmidae (SIGNAL 7) observed at Site 1, Site 2 and Site 3 

Psephenidae (SIGNAL 6) observed Site 1, Site 3 and Site 4, and Scirtidae (SIGNAL 6) observed at Site 2 and 

Site 3. 

Overall, the indicators show that the waterway is under natural or anthropogenic stress however seem 

consistent with that of a slightly disturbed stream in an urbanised catchment and provides habitat for a 

variety of sensitive invertebrates.  
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Table 6: AUSRIVAS results -August 2020 

Date Site No of taxa  OE 50 SIGNAL Band EPT 

12 August 2020 1 31 0.77 4.80 B 10 

12 August 2020 2  19 0.41 4.88 C 7 

19 August 2020 2 24 0.71 4.79 B 9 

12 August 2020 3 23 0.74 5.17 B 9 

19 August 2020 4 21 0.74 3.5 B 5 

19 August 2020 5 20 0.44 4.31 B 8 

Table 7: Macroinvertebrate data 

Taxa-  Site 1 Site 2 Site 5 Site 2 Site 4 Site 5 
 

12 August 2020 19 August 2020 

Nematode 1 0 0 0 0 0 

Turbellaria 1 0 0 0 0 0 

Corydalidae 2 0 0 0 5 1 

Lymnaeidae 0 0 0 0 0 1 

Ancylidae 1 0 0 0 0 0 

Corallanidae 1 1 0 0 0 0 

Hydrobiidae 33 1 5 4 3 2 

Physidae 8 0 1 0 1 11 

Oligochaeta 3 0 0 4 5 3 

Gripopterygidae 0 0 0 1 1 0 

Acarina 1 0 0 0 1 0 

Atyidae 1 7 5 0 1 26 

Dytiscidae 19 12 18 2 3 14 

Gyrinidae 0 0 2 0 0 2 

Elmidae 1 2 0 1 2 0 

Hydrophilidae 3 1 0 1 0 4 

Scirtidae 5 0 0 0 4 1 

Psephenidae 0 0 0 1 1 0 

Tipulidae 2 1 0 1 1 0 

Simuliidae 0 0 0 1 0 0 

Stratiomiyidae 15 1 0 2 2 2 

Tanypodinae 3 0 2 2 0 0 

Orthocladiinae 0 0 1 3 0 0 

Chironominae 0 0 3 1 0 1 

Baetidae 6 2 80 6 46 1 

Leptophlebiidae 8 9 4 0 2 2 

Caenidae 15 0 77 10 32 125 

Veliidae 1 8 0 0 1 0 

Gerridae 2 0 2 1 0 0 

Corixidae 4 1 77 1 0 5 

Notonectidae 0 1 1 0 0 3 

Isostictidae 0 0 0 0 0 1 

Gomphidae 1 1 0 1 1 0 

Hemicorduliidae 0 0 1 0 0 0 
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Taxa-  Site 1 Site 2 Site 5 Site 2 Site 4 Site 5 

Libellulidae 0 0 0 0 0 3 

Conoesucidae 1 1 0 22 2 0 

Philopotamidae 1 0 0 1 3 0 

Hydroptilidae 0 0 1 0 0 0 

Glossossomatidae 1 1 1 0 0 0 

Ecnomidae 3 1 1 1 0 1 

hydropsychidae 6 2 13 12 77 0 

Helicopsychidae 1 0 0 1 1 0 

Leptoceridae 24 10 102 1 16 82 

4.4 Environmental impacts 

The results indicate that fine sediment was deposited through much of the system. This pulse event 

occurred quickly and receded abruptly. This was indicated by the rapid reduction in turbidity and TSS by 12 

August 2020. Other physiochemical indicators show few exceedances and little difference between 

upstream and downstream of the sediment dam.  

While there were turbidity differences between American Creek upstream and downstream on the 12 

August 2020, with obvious discolouration from coal fines, it should be considered that turbidity was above 

ANZECC guidelines at Site 1 above the sediment dam. This indicates a significant contribution of suspended 

sediments was from the catchment itself and is not solely the result of suspended coal fines.  Furthermore, 

higher turbidity and TSS and ANZECC exceedances during a significant flow are to be expected (ANZECC 

2000). Other important water quality parameters indicate that there is no measurable Oil and Grease 

contamination associated with the sedimentation and that the coal fines and other potential particulates 

within the sediment dam are non-toxic to the aquatic environment.  

While the coal fine themselves are likely to be nontoxic, the physical process of sedimentation itself can 

affect aquatic habitat, food webs, and aquatic fauna traits such as reproduction or respiration (Woods and 

Armitage 1997). The larger sized sediments (lumps of clay and gravel) and gravel itself were deposited 

within 50m downstream of the sediment dam and it is likely that this sediment has caused local 

geomorphological changes and possibly short-term reduction in in number of invertebrates using the 

habitat. However, there were several sensitive taxa still using this habitat and it is likely that as soon as 

sedimentation is arrested and controlled that the ecology will respond rapidly and colonise this new 

habitat. This is supported by the evidence that five new families including two EPT taxa were observed from 

sampling at Site 2 a week after initial sampling on the 12 August. 

A higher level of concern is associated with the deposition of coal fines. While coal fines were transported 

throughout the system, the sedimentation seemed to be more significant further downstream being 

evident near the confluence of American Creek and in pools downstream near the Princes Highway. Coal 

fine deposition however was not uniform and while there were patches of 1-2 cm think coal fine deposits 

on the banks, for the most part where sedimentation did occur within waterway it was thin (≈ 1-2 mm 

thick) and interspersed with silts and sand from the catchment. Riffle habitats are particularly sensitive to 

sedimentation as significant deposition can smother interstitial spaces and substrate that provide shelter 

for animal, substrate for food, and ovipositing (Lancaster and Downs 2013). Sampling conducted at Brandy 

and Water Creek near the confluence of American Creek show several sensitive riffle EPT taxa using the 

habitat. So, despite turbidity and some sedimentation at the time of survey, the riffle and pool habitat was 

consistent with what is to be expected of a slightly disturbed stream in an urban catchment and the event 

has not had an obvious impact to aquatic invertebrates apart from immediately downstream of the outlet.  
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Additionally, there were no fauna mortalities observed during both ecology surveys and several other visits 

from water quality monitoring. The presence of frogs, particularly Litoria nudidigita that rely on stream 

habitat for fecundity, food and shelter, is indicative that these habitual requirements are still maintained by 

the waterways. 

While the visual impact and aesthetic of the waterways in some locations are striking, it is difficult to 

ascertain the magnitude of ecological impact to the system. It is complicated by the fact the sedimentation 

occurred when there was already high level of sediment being suspended, transported and deposited in the 

system. This is apparent with the mix of coal fines and fine sand splays on the lower flood plain and 

benches. If there is impact to ecology it likely to be confined to areas where coal fines locally accumulated 

and subsequently deposited. The pool sampled (Site 4) had lower EPT and SIGNAL scores compared to riffle 

habitat however lentic habitats consist of macroinvertebrate fauna that are generally more pollution 

tolerant and adapted to sedimentation environments. As such these lower scores do not necessarily 

indicate an environmental impact. However, it is likely that any potential localised sedimentation impact to 

these environments will be short lived and followed by a rapid recovery.  

The ecological impact associated with the dam failure and those that occur naturally after a major flow 

event are not mutual exclusive. Considering that the fine sediment is nontoxic and fine sedimentation 

impact is localised and temporary it is likely that an ecological impact would be subsequently followed by 

recovery and with no long-term ecological impacts. 

4.5 Potential human health impact 

This report is limited in providing detailed assessment of human health impacts and is primarily focussed on 

environmental impacts. However, the water way is an urbanised catchment and is not used for drinking 

water or known to feed into drinking water catchments. The coal fines are nontoxic therefore any 

recreational contact with the water is unlikely to be of concern to human health. However as with any flood 

event the high flows can liberate sediments from the catchment and lead to an increase in faecal coliforms 

and other pathogens and contaminants, as such there is greater risk to human health associated with high 

flows/flood than the sedimentation that occurred as a result of the sediment dam failure.  
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5. Options for restoration of creeks downstream 
_________________________________________________________________________________________________________________________________________________________________ 

5.1 Pollution incident response 

South32 implemented pollution incident measures in response to the dam failure as soon as it was safe to 

access the waterway.  This included sediment monitoring, administration, reporting and remediation 

measures. 

South32 have implemented several remediation actions since the event on 10 August 2020. These are 

shown in Table 8. Photographs of remediation measures are shown in Plate 4.  Clean up measures have 

also been undertaken to improve the visual amenity in reaches near the confluence of Brandy and Water 

Creek and American Creek, which involve the removal of coal fines on the bank and over bank of the 

streams (Plate 5).  Additionally, clay conglomerates near Site 2 and the outlet have been removed from the 

waterway and bank (Table 4 B and D). 

The remediation measures reduced sedimentation by the 12 August 2020, and flow effectively ceased from 

the sediment dam on 13 August 2020.   

Table 8: Remediation and response measures implemented by South 32 

Date Action 

10 August 2020 Ongoing water quality monitoring. 

11 August 2020 Sediment controls were installed on the outlet of the 

sediment dam into Brandy and Water Creek (11 August 

2020). 

11 August 2020 Dirty water inflows into the sediment dam were blocked 

off, with water diverted to the buffer dam. 

11 August 2020 Water in Pond A of the sediment dam was removed 

using a vacuum truck. A pump was also installed in Pond 

A to pump water to the buffer dam. 

11 August 2020 Sediment from the V-notch weir and around the coal 

stockpile was removed using a vacuum truck. 

12 August 2020 A pump was installed to allow for the transfer of water 

from the buffer dam to the mine dewatering pipeline, 

allowing the discharge of stormwater collected on site 

at LDP 5. 

12 August 2020 Environmental assessment – field ecological survey 

14 August 2020 The clean water culvert under the sediment dam was 

partially blocked off on, and a pump installed to transfer 

clean water to Brandy and Water Creek (to prevent 

flows through the culvert under the sediment dam). 

13-18 August 2020 Additional works on the sediment dam outlet, 

reinforcing sediment controls. 

19 August 2020 Removal of overbank and bench deposits of coal fines 

near confluence of Brandy and Water Creek and 

American Creek. 

19 August 2020 Environmental assessment - field ecological survey 
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A B 

  

C D 

Plate 4: A-B - 11 August 2020 sedimentation and erosion control, C-D 19 August 2020 -Reformed outlet erosion and 

sedimentation control measures. 

 

  

A B 
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C D 

Plate 5: A-D- Before/after photographs of sediment clean up 

5.2 Restoration options 

The restoration options for Brandy and Water Creek and American Creek include:  

• Control of the source of sedimentation and re-establishing tributary flow paths. 

• Active removal of sediment from the waterway. 

• Passive and adaptive stream rehabilitation. 
 

5.2.1 Control of sedimentation source and establishing tributary flow paths 

As part of the incident management (Table 8) erosion and sediment controls and stream diversion have 

effectively retarded the flow of water and sediment from entering Brandy and Water Creek. Further 

erosion and sedimentation controls should be implemented on an as needs basis if monitoring identifies 

coal fines are entering the waterway from the sediment dam during and post repair. Restoration of flow 

tributary paths should be considered and re-established as part of the works to rectify the sediment dam. 

5.2.2 Active removal of sediment from the waterway 

Removal of sediment has been undertaken near the confluence of Brandy and Water Creek and American 

Creek (Plate 5).  However, sediment has been removed from bank and over bank deposits and not from the 

waterway itself. This has improved the visual amenity of these areas, however, is not considered 

restorative.  Clay conglomerates have also been removed from the outlet and downstream. 

Sediment removal from the waterway is an option that could be considered if there is an obvious ecological 

or human health impact associated with the location. Implementation of sediment removal from the 

stream will need to consider the potential to cause greater impact to the waterway associated with the 

removal of material. This may delay ecological recovery that may already have taken place since the event. 

5.2.3 Passive measures 

Passive measures include allowing the waterway to recovery naturally with limited or no active 

intervention. This is recommended for areas that have no measurable ecological impact or are showing 

early signs of recovery. The coal fines once deposited will form part of the substrate of the waterway and 

function similar to sediments derived from the catchment. Similarly, larger sediment sizes (cobbles and 

gravels) deposited within 50 metre of the sediment dam could also be allowed to form part of the stream 

bed substrate which can provide rocky habitat for invertebrates that use this aquatic environment. 
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5.3 Conclusions -recommended management and monitoring 

The result of the environmental assessment indicates that there was limited measurable impact to stream 

ecology.  

Immediately downstream of the sediment dam showed some impact to stream ecology however this 

location has a high potential of recovery due the presence of several macroinvertebrate families including 

sensitive EPT and other pollution sensitive taxa, as well as connectivity to unimpacted upstream habitat 

from which this location could quickly recolonise.  

The lack of substantial ecological impacts downstream and the potential for natural recovery outweighs any 

benefit and risks associated with actively removing instream coal fines.  

Considering this, it is recommended that adaptive management focussing primarily on passive restoration 

and limited active restoration of the waterway is implemented. This is envisaged as a water quality and 

stream health monitoring program designed to detect improvements or deterioration in stream health with 

the aim to: 

• Determine if there are any long-term impacts associated with the event.  

• Monitor for any potential construction impacts associated with the sediment dam works.  
 

It is recommended that should the monitoring program detect significant long-term impacts then further 

restoration options or monitoring should be investigated. 

The monitoring program is recommended to include monthly visual assessment and in situ physiochemical 

and water sampling up and downstream of the sediment dam and up and downstream of American Creek 

and Brandy and Water Creek confluence for a period of four months.  A spring AUSRIVAS study should be 

conducted on one occasion after the completion of the sediment dam. 

Table 9: Indicative water quality and aquatic ecology monitoring program 

Monitoring type Variables Frequency Duration 

Visual assessment Photographs and habitat 

description 

Monthly Four months 

Water quality monitoring Physiochemical – pH, 

dissolved oxygen, Electrical 

conductivity, temperature, 

turbidity 

Monthly Four months 

Water sample analytes Total suspended solids, 

Total Metals, Oil and grease 

Monthly Four months 

Ecology AUSRIVAS 

macroinvertebrate and 

stream health monitoring. 

Including EPT taxa, SIGNAL, 

No. of taxa and OE50 

Spring 2020 One occasion after 

completion of 

sediment dam repair 
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Annex 1: Aquatic habitat photographs 
_____________________________________________________________________________________________________________________________________________________________ 

  

Site 1 upstream Site 1 downstream 

  

Site 2 upstream Site 2 downstream 

  

Site 3 upstream Site 3 dowsntream 
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Site 4 upstream Site 4 downstream 

  

Site  5 upstream  Site 5 downstream 

  

Site 6 upstream Site 6 downstream 
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Site 7 upstream Site 7 downstream 

  

Site 8 upstream Site 8 downstream 

Plate 6: Upstream and downstream photographs of each site. 
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Annex 2: Water quality and sediment results– South 32 
_________________________________________________________________________________________________________________________________________________________________ 

    
HORIBA LAB Results (ALS) 

 

COC Name Site Date Tim

e 

NT

U 

Tem

p 

pH EC DO

% 

pH EC 

mS/cm 

TSS 

mg/L 

O&G 

mg/L 

DO mg/L Location 

DEN-

INV^KV1-US 

DEN-KV1-US 10/08/2020 16:5

5 

--- --- --- --- --- 7.79 0.221 27 <5 10.2 Point 7 Sample Point 

DEN-

INV^KV2-DS 

DEN-KV2-DS 10/08/2020 16:4

5 

--- --- --- --- --- 7.83 0.248 113 <5 10.2 Point 10 Sample Point 

DEN-

INV^KV3-DDS 

DEN-KV3-

DDS 

11/08/2020 11:2

0 

--- --- --- --- --- 8.15 0.659 24 <5 10.3 Allans Creek - Bluescope 

DEN-

INV^KV1-US 

DEN-KV1-US 12/08/2020 11:0

0 

--- --- --- --- --- 7.78 0.253 16 <5 8.6 Point 7 Sample Point 

DEN-

INV^KV2-DS 

DEN-KV2-DS 12/08/2020 10:4

0 

--- --- --- --- --- 7.84 0.263 26 <5 8.9 Point 10 Sample Point 

DEN-

INV^KV4-CF 

DEN-KV4-CF 12/08/2020 13:2

1 

--- --- --- --- --- 7.84 0.28 16 <5 8.9 Brandy and Water Creek @ confluence 

DEN-

INV^KV5-CF-

DS 

DEN-KV5-

CF-DS 

12/08/2020 13:2

7 

--- --- --- --- --- 7.88 0.303 13 <5 9 Downstream from American CK and B&W 

CK confluence 

DEN-

INV^KV6-CF-

US 

DEN-KV6-

CF-US 

12/08/2020 13:4

2 

--- --- --- --- --- 7.88 0.314 <5 <5 9.1 American Creek @ confluence 

DEN-

INV^KV1-US 

DEN-KV1-US 13/08/2020 14:3

9 

18.

7 

11.74 7.91 0.257 105.

2 

--- --- --- --- --- Point 7 Sample Point 

DEN-

INV^KV2-DS 

DEN-KV2-DS 13/08/2020 14:5

4 

25.

5 

11.86 7.81 0.265 97.1 --- --- --- --- --- Point 10 Sample Point 

DEN-

INV^KV4-CF 

DEN-KV4-CF 13/08/2020 13:4

4 

487

* 

13.56 6.59 0.281 108.

1 

--- --- --- --- --- Brandy and Water Creek @ confluence 

DEN-

INV^KV5-CF-

DS 

DEN-KV5-

CF-DS 

13/08/2020 13:4

1 

11.

6 

13.72 7.63 0.306 126.

7 

--- --- --- --- --- Downstream from American CK and B&W 

CK confluence 
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DEN-

INV^KV6-CF-

US 

DEN-KV6-

CF-US 

13/08/2020 13:5

0 

2.2 13.45 7.54 0.315 98.7 --- --- --- --- --- American Creek @ confluence 

DEN-

INV^KVSED-A 

DEN-KVSED-

A 

14/08/2020 --- --- --- --- --- --- TBC TBC TBC TBC TBC Slurry - Sed Pond A/B KV 

DEN-

INV^KV1-US 

DEN-KV1-US 14/08/2020 12:0

6 

22 13.49 7.86 0.292 96.9 --- --- --- --- --- Point 7 Sample Point 

DEN-

INV^KV2-DS 

DEN-KV2-DS 14/08/2020 11:5

5 

31.

2 

13.43 7.99 0.295 111.

8 

--- --- --- --- --- Point 10 Sample Point 

DEN-

INV^KV4-CF 

DEN-KV4-CF 14/08/2020 11:1

5 

19 13.29 7.8 0.318 113.

7 

--- --- --- --- --- Brandy and Water Creek @ confluence 

DEN-

INV^KV5-CF-

DS 

DEN-KV5-

CF-DS 

14/08/2020 11:1

8 

14.

3 

13.43 7.59 0.346 95.1 --- --- --- --- --- Downstream from American CK and B&W 

CK confluence 

DEN-

INV^KV6-CF-

US 

DEN-KV6-

CF-US 

14/08/2020 11:2

4 

6.8 13.73 7.75 0.345 97.4 --- --- --- --- --- American Creek @ confluence 

LDP5 LDP5 13/08/2020 17:1

6 

334 18.9 7.86 1.37 81.7 --- --- --- --- --- Marley Place 

LDP5 LDP5 14/08/2020 14:0

2 

7.3 21.89 8.02 1.99 67.3 --- --- --- --- --- Marley Place 

DEN-KV1-US DEN-KV1-US 17/08/2020 15:0

6 

18.

6 

13.11 8.41 0.317 98.2 7.81 0.322 7 <5 10.5 Point 7 Sample Point 

DEN-KV2-DS DEN-KV2-DS 17/08/2020 14:5

3 

15.

6 

13.6 8.3 0.324 103.

2 

7.95 0.327 7 <5 10.4 Point 10 Sample Point 

DEN-KV4-CF DEN-KV4-CF 17/08/2020 14:2

1 

13.

4 

14.97 7.86 0.345 91.7 7.95 0.347 14 <5 10.5 Brandy and Water Creek @ confluence 

DEN-KV5-CF-

DS 

DEN-KV5-

CF-DS 

17/08/2020 14:1

5 

9.3 15.6 8.15 360 82.1 7.98 0.361 5 <5 10.3 Downstream from American CK and B&W 

CK confluence 

DEN-KV6-CF-

US 

DEN-KV6-

CF-US 

17/08/2020 14:2

9 

3.2 15.21 7.54 0.359 86.7 7.94 0.362 <5 <5 10 American Creek @ confluence 

DEN-KV2-DS DEN-KV2-DS 19/08/2020 --- --- --- --- --- --- --- --- --- --- --- Point 10 Sample Point 

DEN-KV4-CF DEN-KV4-CF 19/08/2020 --- --- --- --- --- --- --- --- --- --- --- Brandy and Water Creek @ confluence 
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DEN-KV5-CF-

DS 

DEN-KV5-

CF-DS 

19/08/2020 --- --- --- --- --- --- --- --- --- --- --- Downstream from American CK and B&W 

CK confluence 

DEN-KV6-CF-

US 

DEN-KV6-

CF-US 

19/08/2020 --- --- --- --- --- --- --- --- --- --- --- American Creek @ confluence 

DEN-KV7-DS DEN-KV7-DS 19/08/2020 --- --- --- --- --- --- --- --- --- --- --- Brandy and Water Creek DS from site, 

along Endevour Easement 

DEN-

INV^KV8-SED 

  25/08/2020                       American Creek @ O'Brien's Rd - Sediment 

sample 
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 2EW2003934

:: LaboratoryClient SOUTH32 Environmental Division NSW South Coast

: ContactContact

:: AddressAddress PO BOX 275

UNANDERRA NSW, AUSTRALIA 2526

1/19 Ralph Black Dr, North Wollongong 2500

4/13 Geary Pl, North Nowra 2541

Australia  NSW Australia

:Telephone ---- :Telephone +61 2 8784 8555

:Project Dendrobium Monthly Surface Water FY20 Date Samples Received : 28-Aug-2020 13:26

:Order number 4541867362 Date Analysis Commenced : 28-Aug-2020

:C-O-C number ---- Issue Date : 31-Aug-2020 10:38

Sampler : ----

Site : 31011

Quote number : SY/586/16 - COMPASS

2:No. of samples received

2:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Inorganic Chemist Sydney Inorganics, Smithfield, NSW
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2 of 2:Page

Work Order :

:Client

EW2003934

Dendrobium Monthly Surface Water FY20:Project

SOUTH32

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Analytical work for this work order will be conducted at ALS Sydney.l

Analytical Results

------------DEN-INV

KV10-MOAT

DEN-INV

KV9-BUFFER

Client sample IDSub-Matrix: RECYCLED WATER

 (Matrix: WATER)

------------28-Aug-2020 10:0528-Aug-2020 10:10Client sampling date / time

------------------------EW2003934-002EW2003934-001UnitLORCAS NumberCompound

Result Result ---- ---- ----

EA025: Total Suspended Solids dried at 104 ± 2°C

106 337 ---- ---- ----mg/L5----Suspended Solids (SS)
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CERTIFICATE OF ANALYSIS
Work Order : Page : 1 of 4EW2003693

:: LaboratoryClient SOUTH32 Environmental Division NSW South Coast

:ContactContact

:: AddressAddress PO BOX 275

UNANDERRA NSW, AUSTRALIA 2526

1/19 Ralph Black Dr, North Wollongong 2500

4/13 Geary Pl, North Nowra 2541

Australia  NSW Australia

:Telephone ---- :Telephone +61 2 8784 8555

:Project DEN Monthly Surface Water FY20 Date Samples Received : 14-Aug-2020 14:55

:Order number 4541867362 Date Analysis Commenced : 19-Aug-2020

:C-O-C number ---- Issue Date : 20-Aug-2020 18:48

Sampler : ----

Site : 31011

Quote number : SY/586/16 V7

1:No. of samples received

1:No. of samples analysed

This report supersedes any previous report(s) with this reference. Results apply to the sample(s) as submitted. This document shall not be reproduced, except in full. 

This Certificate of Analysis contains the following information:

l General Comments

l Analytical Results

Additional information pertinent to this report will be found in the following separate attachments: Quality Control Report, QA/QC Compliance Assessment to assist with 

Quality Review and Sample Receipt Notification.

Signatories
This document has been electronically signed by the authorized signatories below. Electronic signing is carried out in compliance with procedures specified in 21 CFR Part 11.

Signatories Accreditation CategoryPosition

Inorganic Chemist Sydney Inorganics, Smithfield, NSW

Senior Spectroscopist Sydney Inorganics, Smithfield, NSW

Analyst Inorganics, Fyshwick, ACT
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Work Order :

:Client

EW2003693

DEN Monthly Surface Water FY20:Project

SOUTH32

General Comments

The analytical procedures used by ALS have been developed from established internationally recognised procedures such as those published by the USEPA, APHA, AS and NEPM.  In house developed procedures 

are fully validated and are often at the client request.

Where moisture determination has been performed, results are reported on a dry weight basis.

Where a reported less than (<) result is higher than the LOR, this may be due to primary sample extract/digestate dilution and/or insufficient sample for analysis.

Where the LOR of a reported result differs from standard LOR, this may be due to high moisture content, insufficient sample (reduced weight employed) or matrix interference.

When sampling time information is not provided by the client, sampling dates are shown without a time component.  In these instances, the time component has been assumed by the laboratory for processing 

purposes.

Where a result is required to meet compliance limits the associated uncertainty must be considered. Refer to the ALS Contact for details.

CAS Number = CAS registry number from database maintained by Chemical Abstracts Services. The Chemical Abstracts Service is a division of the American Chemical Society.

LOR = Limit of reporting

^ = This result is computed from individual analyte detections at or above the level of reporting

ø = ALS is not NATA accredited for these tests.

~ = Indicates an estimated value.

Key :

Analytical work for this work order will be conducted at ALS Sydney.l
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Work Order :

:Client

EW2003693

DEN Monthly Surface Water FY20:Project

SOUTH32

Analytical Results

----------------DEN-INV^KV-SED-AClient sample IDSub-Matrix: SLUDGE

 (Matrix: SOIL)

----------------14-Aug-2020 00:00Client sampling date / time

--------------------------------EW2003693-001UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EA002: pH 1:5 (Soils)

8.7 ---- ---- ---- ----pH Unit0.1----pH Value

EA010: Conductivity (1:5)

213 ---- ---- ---- ----µS/cm1----Electrical Conductivity @ 25°C

EA055: Moisture Content (Dried @ 105-110°C)

36.1 ---- ---- ---- ----%0.1----Moisture Content

EG005(ED093)T: Total Metals by ICP-AES

<5Arsenic ---- ---- ---- ----mg/kg57440-38-2

10Copper ---- ---- ---- ----mg/kg57440-50-8

<2Nickel ---- ---- ---- ----mg/kg27440-02-0

25Zinc ---- ---- ---- ----mg/kg57440-66-6
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Work Order :

:Client

EW2003693

DEN Monthly Surface Water FY20:Project

SOUTH32

Analytical Results

----------------DEN-INV^KV-SED-AClient sample IDSub-Matrix: SOLID

 (Matrix: SOLID)

----------------14-Aug-2020 00:00Client sampling date / time

--------------------------------EW2003693-001UnitLORCAS NumberCompound

Result ---- ---- ---- ----

EP020CA: Oil and Grease

187ø ---- ---- ---- ----mg/kg20----Oil & Grease
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