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1 INTRODUCTION 
 
During the construction of the Maules Creek Rail Spur, Rail Loop and Mine Access Road, 
temporary sediment dams were established as erosion and sediment control (ESC) measures. 
The purpose of the temporary sediment dams was to collect runoff from construction areas 
and allow for settling prior to discharge to the receiving environment or pumped to the mine 
water management system, consistent with the objectives of the water management strategy 
described in the Maules Creek Coal Project Environmental Assessment (Whitehaven, 2011). 
 
Catchment areas draining to the temporary sediment dams located near the rail spur, rail loop 
and mine access road have been rehabilitated and stabilised. These temporary sediment dams 
are therefore not required and need to be decommissioned and removed to reinstate natural 
flow regimes.  
 
The temporary sediment dams to be decommissioned and removed include (Attachment 1): 
 
 MC04, MC05, SD9 and MC02 (Area A); 

 MC08 and MC09 (Area B); 

 SD7 and MC10 (Area C); and 

 MC17A and MC17B (Area E). 
 
Sediment dams SD7 and MC10 are required to be decommissioned and removed in 
accordance with an enforceable undertaking issued by the Minister’s delegate (the Natural 
Resources Access Regulator) under the relevant provisions of the Water Management 
Act 2000 (WM Act). 
 
Decommissioning and removal of each sediment dam will involve earthworks 
(i.e. cutting/removing raised embankments or dam walls, and filling depressions) to establish 
a free draining land surface and a Dam Dewatering Protocol for management of native fauna 
in the dams. The removal works are described in Section 2 of this Addendum. Section 3 of this 
Addendum describes the approval considerations relevant to the decommissioning works. 
 
Addendum B supplements the mines Water Management Plan and has been developed in 
response to the EU with NRAR. Addendum B is not associated with Addendum A, which 
documented the construction of high wall dams to divert clean water. 
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2 DECOMMISSIONING AND REMOVAL WORKS 
 

2.1 DECOMMISSIONING OF DAMS ON NON-MINOR STREAMS 
 
Dams SD7 and MC10, located in series on a non-minor stream west of the active mining area, 
are to be decommissioned. The locations of these dams, on the northern side of the site access 
road, is shown in Attachment 1.  
 
WRM Water and Environmental Pty Ltd (WRM) prepared a hydraulic assessment of the 
drainage line re-establishment and decommissioning of SD7 and MC10 using HEC-RAS 
software (Attachment 2). The drainage lines re-establishment was designed in accordance 
with the following guidelines: 
 
 Queensland Department of Natural Resources and Mines. Guideline: Works that interfere 

with water in a watercourse – watercourse diversions. State of Queensland, 
September 2014 (Queensland Department of Natural Resources and Mines [DNRM], 
2014); 

 Hardie, R and Lucas, R. 2002. Bowen Basin River Diversions Design and Rehabilitation 
Criteria. Project C9068 Report for Australian Coal Association Research Program 
(ACARP). Fisher Stewart Ltd, July 2002 (Hardie & Lucas, 2002); and 

 Managing Urban Stormwater: Soils and Construction (Landcom, 2004). Managing Urban 
Stormwater: Soils and Construction Volume 2E Mines and Quarries (Department of 
Environment & Climate Change [DECC], 2008). 

 
The DNRM Guideline (2014) identifies five outcomes for watercourse diversions. These 
outcomes are summarised in Table 1, along with a brief summary of how each of these 
outcomes has been achieved for the re-establishment of the drainage line through SD7 and 
MC10. 
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Table 1 
Target Outcomes for Reinstated Drainage Lines 

Outcome Achieved by 

1 The permanent watercourse diversion 
incorporates natural features (including 
geomorphic and vegetation) present in the 
landscape and in local watercourses. 

Constructing the landform from in-situ 
materials with cross-sections transitioning 
smoothly between upstream and 
downstream reaches. Natural vegetation 
will be allowed to re-establish in reinstated 
reaches. 

2 The permanent watercourse diversion 
maintains the existing hydrologic 
characteristics of surface water and 
groundwater systems. 

Removal of the dams will return hydrologic 
characteristics to pre-development 
conditions. 

3 The hydraulic characteristics of the 
permanent watercourse diversion are 
comparable with other local watercourses and 
are suitable for the region in which the 
watercourse diversion is located. 

A detailed hydraulic assessment has been 
undertaken using the HEC-RAS 
one-dimensional hydraulic model. Key 
hydraulic parameters were compared 
between reinstated reaches and reaches 
upstream, downstream and between the 
two dams. A comparison of hydraulic 
parameters is provided in Table 2, Table 3, 
and Table 4. 

4 The permanent watercourse diversion 
maintains a sediment transport regime that 
allows the watercourse diversion to be 
self-sustaining, while minimising any impacts 
to upstream and downstream reaches. 

Hydraulic characteristics consistent with 
undisturbed reaches. Local vegetation will 
be re-established post-construction. Erosion 
control measures to be implemented in 
higher-risk areas.  

5 The permanent watercourse diversion and 
associated structures maintain equilibrium 
and functionality and are appropriate for all 
substrate conditions they encounter. 

Landform constructed from in-situ materials 
with cross-sections transitioning smoothly 
between upstream and downstream 
reaches. 

 
Table 2 Channel Velocity (m/s) – Post Construction 

 50% AEP  2% AEP 

Reach 20%ile Mean 80%ile  20%ile Mean 80%ile 

Upstream of MC10 1.3 1.5 1.7  0.9 1.8 2.4 

MC10* 1.8 1.9 1.9  2.4 2.5 2.5 

Between MC10 and 
SD7 

0.9 1.3 1.6  1.3 1.6 2.0 

SD7 * 1.8 1.8 1.9  2.3 2.4 2.4 

Downstream of SD7 1.5 1.7 1.9  2.1 2.3 2.5 

* Reinstated reach Guideline values:  50% AEP (no vegetation) = 1.0 m/s; 2% AEP = 2.5 m/s 
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Table 3 Bed Shear Stress (N/m2) – Post Construction 

 50% AEP  2% AEP 

Reach 20%ile Mean 80%ile  20%ile Mean 80%ile 

Upstream of MC10 27 41 55  10 53 83 

MC10* 25 25 26  37 37 37 

Between MC10 and SD7 22 50 74  36 69 95 

SD7 * 25 25 25  35 36 37 

Downstream of SD7 33 46 61  35 36 37 

* Reinstated reach Guideline values:  50% AEP = <40 N/m2; 2% AEP = <50 N/m2 
 

Table 4 Channel Stream Power (N/m.s) – Post Construction 

 50% AEP  2% AEP 

Reach 20%ile Mean 80%ile  20%ile Mean 80%ile 

Upstream of MC10 34 69 95  10 120 197 

MC10* 46 47 48  90 93 92 

Between MC10 and SD7 21 75 121  46 130 190 

SD7 * 46 47 47  82 86 91 

Downstream of SD7 55 81 115  100 171 226 

* Reinstated reach Guideline values:  50% AEP (no vegetation) <35 N/m.s; 2% AEP = <150 N/m.s 
 
A detailed hydraulic analysis of a 700 m length of the reinstated drainage line through SD7 
and MC10 was undertaken using the HEC-RAS one-dimensional hydraulic model. Design 
peak flow rates for the 50% Annual Exceedance Probability (AEP) and 2% AEP events were 
estimated using the Rational Method.  
 
The results of the hydraulic assessment are shown in Table 2, Table 3 and Table 4 which 
compare channel velocity, bed shear stress and stream power, respectively, for the reinstated 
reaches through SD7 and MC10 with the reaches upstream of, downstream of, and between 
the two dams. Results are shown for “post-construction” conditions which would represent the 
worst case for flow velocity prior to re-establishment of vegetation. A Manning’s “n” value of 
0.023 was adopted for the reinstated reaches. 
 
Table 2, Table 3 and Table 4 also indicate Guideline threshold values derived from an ACARP 
(Hardie & Lucas, 2002) study of natural watercourses and diversions in Queensland’s Bowen 
Basin. However, the Guideline notes that the hydraulic characteristics of the existing 
watercourse should be used as first preference to develop design parameters for any modified 
watercourse.  
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The results of the hydraulic assessment for post-construction conditions show: 
 
 For more frequent events (50% AEP), flow velocities in the reinstated reaches (1.8 to 1.9 

metres per second [m/s]) are higher than the undisturbed reaches (0.9 to 1.9 m/s) and 
well above the Guideline value of 1.0 m/s.  

 For larger events (represented by 2% AEP), maximum flow velocities in the reinstated 
reaches are within the Guideline value (2.5 m/s) but generally higher than velocities in the 
undisturbed reaches. 

 Bed shear stress values in the reinstated reaches (25 to 37 Newton metres squared 
[N/m2]) are within the range of undisturbed values and less than the Guideline value of 
40 N/m2. 

 Stream power in the reinstated reaches (46 to 93 N/ms) is within the range of undisturbed 
values and below the Guideline value for the 2% AEP event. However, stream power in 
the reinstated reaches for smaller events (46 to 48 N/ms for 50% AEP) is above the 
Guideline (no vegetation) value of 35 N/ms. 

 
In summary, the results of the hydraulic assessment indicate that the modelled hydraulic 
parameters in the reinstated reaches are within the range of the undisturbed reaches for larger 
events. However, for more frequent events, the hydraulic parameters in the reinstated reaches 
may be higher than some of the undisturbed reaches and exceed Guideline values. 
 
This means there is a moderate risk of erosion in the reinstated reaches during small runoff 
events in the immediate post-construction period before vegetation becomes established. The 
following measures are proposed to address the erosion risk: 
 
 The design of the proposed reinstated drainage lines includes rock protection at the 

upstream end of MC10 (Attachment 3) where the hydraulic analysis indicated potentially 
high velocities. 

 Jute matting or similar erosion protection will be installed on channel banks to provide 
additional erosion resistance in the post-construction period until vegetation becomes 
established.  

 A TARP has been developed for monitoring and, if necessary, remediation of the 
reinstated reaches – see Table 5. 
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Table 5 TARP – Reinstated Drainage Lines 

Level Trigger Action Response 

Level 1  
(Post-event 
inspection – no 
damage) 

Recorded site 
rainfall 
>25 millimetres (mm) 
in 24 hour period. 
 

 Inspect reinstated 
drainage lines to check for 
evidence of instability 
such as: 
o bank slumping; 
o excessive rilling; 
o debris accumulation; 
o active areas of 

erosion; and 
o excessive sediment 

accumulation. 

 Collect site photographs 
of reinstated drainage 
line for comparison to 
future conditions.  

Level 2 
(Minor damage) 

Post-event 
inspection identifies 
minor damage  

 Arrange maintenance if 
required to correct 
identified issues. 

 Implement erosion control 
measures to prevent 
recurrence. 

 Undertake 
post-maintenance 
inspection approximately 
1 month after works to 
confirm maintenance 
activities effective. 

Level 4 
(Major damage or 
evidence of 
geomorphic 
instability) 

Post-event 
inspection identifies 
major damage 

 Undertake detailed 
assessment to investigate 
likely cause of major 
damage.  

 Obtain design advice on 
best actions for 
remediation and potential 
design changes to prevent 
recurrence.  

 Implement recommended 
works.  

 Undertake 
post-maintenance 
inspection approximately 
1 month after works to 
confirm remediation 
works effective. 
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2.2 DECOMMISSIONING OF DAMS ON MINOR STREAMS 
 
The sediment dams that are not located on any streams, but are adjacent to, include: 
 
 MC02, MC04 and MC05; 

 SD9; 

 MC17A & MC17B; and 

 MC18. 
 
The sediment dams will require cutting/removing raised embankments or dam walls, and filling 
depressions to establish a free draining land surface as a decommissioning requirement. 
 
Engineering designs have been prepared by WRM for each site and include details of the 
design for the finished surface and cut and fill extents. Designs for decommissioning of 
temporary sediment dams are shown in Attachment 3. Dams MC09 and MC08 only require 
backfilling to prevent ponding of water and therefore detailed designs were not required, 
however, concept layouts have been provided in Attachment 3. The design to decommission 
the dams have been developed to comply with the guideline Managing Urban Stormwater: 
Soils and Construction (Landcom, 2004). 
 

2.3 EROSION AND SEDIMENT CONTROLS 
 
During the decommissioning phase, temporary ESC measures shall be installed and 
maintained in accordance with best-practice methods and Managing Urban Stormwater: Soils 
and Construction (Landcom, 2004) to minimise erosion until native vegetation is established. 
The ESC measures that will be used at each site include: 
 
 Clean water diversion around the work site where possible and practical. 

 Sediment fences erected on the downstream side of the disturbance area to contain 
sediment. 

 All disturbed areas will be remediated and include application of topsoil and seeding with 
native vegetation or pasture grasses where applicable. If suitable growth medium is not 
available, hydromulch shall be used (except in drainage lines). 

 Steeper grade sections will incorporate rock lining or jute matting installed as additional 
protection where required.  

 
The ESC measures shall be maintained until suitable vegetation cover has been established. 
A Trigger Action Response Plan (TARP) has been developed (Table 5) for the ongoing 
monitoring and maintenance of the decommissioned dams to ensure the controls remain 
effective and any damage is rectified. Sediment and Erosion Control plans for each dam are 
shown in Attachment 3. 
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2.4 DEWATERING PROTOCOL 
 
A dewatering protocol has been developed by Eco Logical Australia to manage fauna 
potentially in the sediment dams in response to consultation with the Biodiversity, Conservation 
and Science Directorate (BCS). The protocol outlines steps for dewatering and fauna 
relocation and is provided in Attachment 4. The dewatering protocol was reviewed by the BCS 
and the following will be included in the dewatering process: 
  The supervising ecologist will have the appropriate permits and research ethics required 

to trap, relocate or euthanise any fauna unsuitable for relocation; 

 DPI and NSW fisheries will be consulted on any displacement of native fish species if they 
are encountered in the dams. 

 

2.5 MANAGING EXCESS FILL 

The dams proposed to be decommissioned were operated as either clean water dams or dirty 
water dams. Therefore, no contaminates are expected. The water quality results shown in 
Attachment 5 indicate there is unlikely to be any contaminates in the soils, as there are no 
contaminates in the water.  

 
Cut and fill balances will be managed to achieve a stable land surface at each site and 
minimise excess fill overall. If excess fill is produced, soil testing will be undertaken to confirm 
that it is suitable (i.e. not contaminated) for placement. If any contaminated soils are detected 
they will be collected by a suitably licensed contractor and disposed of at an appropriately 
licensed facility. 
 
Excess fill will be sampled and tested in accordance with principles described in 
AS4482.1-2005: Guide to Sampling and Investigation of Potentially Contaminated Soil (Part 1: 
Non-volatile and semi-volatile compounds) and AS4482.2-1999: Guide to sampling and 
investigation of potentially contaminated soil (Part 2: Volatile compounds). 
 

2.6 PROJECT SCHEDULE 
 
Decommissioning of all dams is estimated to take up to 3 months (weather dependant). The 
project schedule is broken into the following key stages: 
 
1. Awarding of the contract to civil contractors and mobilisation of equipment to 

site-4 to 6 weeks. 

2. Site preparation including installation of ESC measures – 1 week. 

3. Dewatering of the dams in accordance with the dewatering protocol – 1 week. 

4. Civil earthworks – 4 weeks. 

5. Site remediation and revegetation – 1 week. 
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The decommissioning works shall not occur immediately prior to or during the period of highest 
rainfall, which is from December to February. In accordance with the enforceable undertaking, 
works shall commence based on the timing of approval: 
 
 If approval is received prior to 31 August 2022, MCCPL shall commence works. 

 If approval is received after 31 August 2022, MCCPL shall commence works after 
1 March 2023. 

 

3 ASSOCIATED APPROVALS 
 

3.1 CONTROLLED ACTIVITY APPROVAL 
 
All sediment dams that will be removed are located adjacent to, but not within any streams, 
except for SD7 and MC10 which are located on non-minor streams. However, a Controlled 
Activity Approval under section 92 of the WM Act is not required for removal of SD7 and MC10 
given the exemption under clause 35, Part 2 of Schedule 4 of the Water Management 
(General) Regulation 2018 (i.e. SD7 and MC10 are being removed in accordance with the 
enforceable undertaking). 
 

3.2 EPL VARIATION 
 
Environment Protection Licence (EPL) 20221 regulates the discharge of water at SD7 and 
SD9.In consultation with the EPA, EPL 20221 was varied to remove the license discharge 
points from SD7 and SD9.  
 
A review of the historical water quality data collected at the Namoi River, SD7 and SD9 was 
undertaken by WRM, the report is included in Attachment 5. The review compared the field 
pH, total suspended solids and laboratory electrical conductivity in SD7 and SD9 to water 
quality collected in the Namoi River, which indicates: 
 
 Water quality in SD7 and SD9 is generally the same as water quality in the Namoi River. 

 Water quality during discharge events from SD7 and SD9 is generally better quality than 
in the Namoi River 80th percentile values.  

 
Based on this analysis, the water quality collected in SD7 and SD9 is of similar quality to the 
Namoi River, indicating that the catchment has stabilised and the sediment dams are no longer 
required to manage runoff and the natural flow regime can be re-established to return water to 
the environment. These dams are now operated as clean water dams (comply with 
Harvestable Rights) until they are decommissioned. 
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The Maules Creek Coal Mine Rehabilitation Management Plan (RMP) incorporated within the 
current MOP, has been amended to describe removal works for sediment dams located within 
the mining lease boundary (i.e. MC16, MC17A, MC17B, and MC18).  
 

3.3 POST-WORKS 
 
In accordance with the enforceable undertaking, a report will be provided to the Natural 
Resources Access Regulator within 2 weeks of the completion of works at SD7 and MC10. 
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ATTACHMENT 1 
SEDIMENT DAM LOCATION FIGURES
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ATTACHMENT 2 
MAULES CREEK DAM DECOMMISSIONING 

MEMORANDUM
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ATTACHMENT 3 
DAM DECOMMISSIONING DIAGRAMS AND 
SEDIMENT & EROSION CONTROL PLANS
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ATTACHMENT 4 
ECO LOGICAL AUSTRALIA 

MAULES CREEK COAL MINE DEWATERING 
PROTOCOL

















https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0005/639113/Section-37-Permit-Stocking-12V1.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0005/639113/Section-37-Permit-Stocking-12V1.pdf
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0011/296066/Guidelines---Environmental-Assessment-of-Fishing-Activities.pdf?msclkid=7bb1c730d00811ec8d09f745002e6b10
https://www.dpi.nsw.gov.au/__data/assets/pdf_file/0011/296066/Guidelines---Environmental-Assessment-of-Fishing-Activities.pdf?msclkid=7bb1c730d00811ec8d09f745002e6b10
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ATTACHMENT 5 
ASSESSMENT OF SD7 AND SD9 WATER QUALITY 
IN SUPPORT OF MCM EPL VARIATION REQUEST



 

 

0644-53-B1 

Emma Bulkeley 

Whitehaven Coal Ltd 

via email: EBulkeley@whitehavencoal.com.au 

 

3 November 2021 

Subject: Assessment of SD7 and SD9 water quality in support of 

the MCM EPL variation request 

Dear Emma, 

1 INTRODUCTION 

Maules Creek Coal Pty Ltd (MCCPL) is currently undertaking investigations in 

support of decommissioning a number of water storages in the vicinity of the 

Maules Creek Mine (MCM), in an effort to restore the pre-mining drainage paths. 

Two of the dams flagged for decommissioning are SD7 and SD9, both located along 

the rail line to the south west of the mining operations (see Figure 1). SD7 would 

spill into Southwest Tributary, which joins the Namoi River approximately 4.5 km 

downstream. SD9 overflows south, into an unnamed tributary of the Namoi River.  

SD7 and SD9 are both identified as Discharge Water Quality Monitoring Points in 

P1.3 of MCM’s current EPL (20221). NSW EPA have advised that SD7 and SD9 must 

first be removed from the EPL before they can be decommissioned.  

This document presents an assessment of the recorded water quality in SD7 and 

SD9, to demonstrate that the quality of runoff that these dams collect is of good 

quality and does not require future monitoring. The recorded SD7 and SD9 water 

quality has also been benchmarked against background water quality data 

collected in the Namoi River.  
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Figure 1 – Assessment locations  

http://wrmwater.com.au/
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2 BACKGROUND WATER QUALITY IN THE NAMOI RIVER 

Figure 2 shows the recorded water quality in the Namoi River at SW5, SW6, SW7 

and SW8 for the following analytes: 

• Field pH; 

• Total suspended solids (TSS); and 

• Laboratory electrical conductivity (EC). 

Table 1 shows a summary of the recorded water quality data for the period 
between 2010 and 2021. 

Table 1 – Summary of pH background water quality in the Namoi River (SW5, 

SW6, SW7, SW8) 

Parameter No. Samples Min. 20%ile 50%ile 80%ile Max. 

Field pH 64 6.5 8.01 8.28 8.59 10.4 

TSS (mg/L) 62 5 20 38 64 1,270 

Lab EC (uS/cm) 45 192 327 511 665 1,100 

 

 

http://wrmwater.com.au/
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Figure 2 – Namoi River water quality 
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3 SD7 AND SD9 WATER QUALITY 

The water quality recorded in SD7 between 2016 and 2021 is shown in Figure 3. 

This figure shows water quality recorded both in the dam itself, as well as in the 

waters overtopping the spillway during wet weather discharge events.  

The following is of note regarding the SD7 water quality: 

• Field pH: 

o The pH in SD7 typically ranges between 8 and 8.9 (20%ile to 
80%ile), which is generally similar to the range observed in the 
Namoi River. 

o All of the pH levels observed in the SD7 discharges are within in 
the specified limits in EPL 20221. 

o The pH level in water discharged from SD7 is lower than levels 
recorded in the dam, on the same date. 

• TSS: 

o TSS concentrations are generally low in SD7, typically ranging 
between 20 mg/L and 124 mg/L (20%ile to 80%ile).  

o There are number of spikes in TSS concentrations, usually during 
wet weather events. These spikes are likely due to settled 
materials being disturbed and re-suspended during heavy rainfall. 
A similar response to heavy rainfall is also observed in TSS 
readings collected in the Namoi River.  

o Each of these spikes in concentration coincide with a 5-day 
rainfall depth which is greater than the 5-day 90% percentile 
rainfall depth for Gunnedah (38.2 mm).  

• Lab EC: 

o EC concentrations in SD7 generally range between 270 uS/cm and 
570 uS/cm (20%ile to 80%ile), which is within the range observed 
in the Namoi River. 

o The recorded EC concentrations in SD7 show a district trend of 
evapo-concentration during dry periods and dilution during wet 
period. This outcome suggests that the typically quality of the 
runoff collected by SD7 is typically good, however, the quality 
worsens as it is contained for long periods of time within SD7.  
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The water quality recorded in SD9 between 2016 and 2021 is shown in Figure 4. 

This figure shows water quality recorded both in the dam itself, as well as in the 

waters overtopping the spillway during wet weather discharge events.  

The following is of note regarding the SD9 water quality: 

• Field pH: 

o The pH in SD9 would typically range between 8.3 and 9.1 (20%ile 
to 80%ile), which slightly higher than what is observed in the 
Namoi River. 

o All of the pH levels observed in the SD9 discharges are within the 
specified limits in EPL 20221, aside from one record in June 2017. 
This point was found to be erroneous – the laboratory pH level of 
8.18 is consistent with typically observed values. 

o The pH levels in SD9 discharges are notably lower than what is 
observed in SD9, with pH levels typically ranging between 7.9 and 
8.5.  

• TSS: 

o TSS concentrations are generally low in SD9, typically ranging 
between 18 mg/L and 90 mg/L (20%ile to 80%ile).  

o Similar to SD7, there are number of spikes in TSS concentrations, 
usually during wet weather events. Each of these spikes in 
concentration coincide with a 5-day rainfall depth which is 
greater than the 5-day 90% percentile rainfall depth for Gunnedah 
(38.2 mm).  

• Lab EC: 

o EC concentrations in SD9 generally range between 539 uS/cm and 
1,334 uS/cm (20%ile to 80%ile), which generally higher than the 
range observed in the Namoi River. 

o Similar to the pH readings, the EC concentrations in the SD9 
discharges are significantly lower than what is observed in the 
dam, ranging between 296 uS/cm and 656 uS/cm. 

o The EC concentrations in SD9 exhibit a similar dry period/wet 
period trend to that observed in SD7. This suggests that the 
elevated EC concentrations are likely a result of evapo-
concentration.  
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