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1. Introduction 

The stormwater harvesting project is being investigated by the Orange City Council in order 

to capture a proportion of stormwater (high flow events) to increase the supply of potable 

water for the city. Geolyse Pty Ltd completed the stakeholder liaison, hydrological analyses 

and terrestrial impact assessment required as a component of this project and contracted 

Hydro Tasmania Consulting to complete the aquatic assessment due to our existing 

experience in delivering similar aquatic assessments. 

The proposal for the Ploughmans Creek Stormwater Harvesting scheme is to use a series of 

four constructed wetlands on Ploughmans Creek and on unnamed tributaries to Ploughmans 

Creek to capture and treat a portion of the stormwater from the catchment.  The constructed 

wetlands would be designed to capture a portion of the storm flow generated during rainfall 

events and release this at a slow rate over four to five days following the rainfall. The capacity 

of the wetlands would be 5 to 13 ML. 

The slow release from the Ploughmans Creek wetlands would be extracted using a small 

capacity harvesting pump (45 L/s) located on Ploughmans Creek just upstream of the Mitchell 

Highway. This pump would transfer the harvested stormwater to the 200 ML holding pond 

constructed as part of the recently completed Blackmans Swamp Stormwater Harvesting 

Scheme. From here the water would be used to supplement the raw water supplies as part of 

the city’s stormwater harvesting scheme. Two smaller pump stations (each 15L/s) would be 

used to transfer the slow release from the Somerset Park wetland and Burrendong Way 

wetland in a similar way. The scheme is expected to yield an average of about 730 to 820 

ML/year once fully developed. 

Hydro Tasmania Consulting was contracted by Geolyse Pty Ltd to investigate the current 

aquatic condition and potential impacts to any aquatic values resulting from stormwater 

harvesting from Molong and Ploughmans Creeks. Site assessments were conducted in 

November 2008. Since then plans have changed and the scheme is now confined to 

Ploughmans Creek. Observations of current condition for sites on the Molong Creek are 

included in this report for completeness, but discussions of the impacts of changes are 

confined to Ploughmans Creek. The status of sites with reference to the current plan is 

indicated in Table 2-2. 
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1.1 Aims and Objectives 

The study area is defined as Ploughmans Creek and the Bell River downstream to Molong.  

The aims of this study are to: 

• Assess the current physical and ecological condition of Ploughmans Creek and the Bell 

River to Molong, 

• Evaluate the potential impacts of stormwater harvesting on these waterways, and 

• Provide recommendations to minimise and/or avoid potential impacts. 

1.2 Limitations and Exclusions 

This study only includes listed species, communities or matters of national significance that are 

intrinsically associated with the aquatic environment and does not include riparian vegetation 

or terrestrial species. 

No targeted fauna or flora surveys were conducted; rather the assessment of geomorphology 

and aquatic habitat was used as a habitat based assessment of the aquatic biota and the 

potential for threatened species to occur within the study area. 
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2. Methods 

2.1 Literature Review 

A review of information relevant to the study area and specifically related to the proposed 

development was undertaken to identify known values and issues and habitat requirements of 

threatened species that may potentially occur in the study area. 

2.1.1 Relevant Online Databases 

A number of on-line databases were queried to ascertain whether any aquatic values, 

threatened communities, or species have been observed near the study area (Table 2-1). For 

the purpose of this assessment, aquatic values are that that occur within or are hydrologically 

connected to the watercourse channel and does not include riparian vegetation communities or 

terrestrial values. 

Table 2-1 
NSW on-line databases queried including the date and extent of the query. 

Database 
Date 

Queried 

Query 

Extent 

Relevant 

Legislation  
URL 

EPBC 
Protected 
Matters 
Search 
Tool 

19/11/09 

Bell River 
downstream 
to Wellington 
with a 10 km 
buffer 

EPBC Act http://www.environment.gov.au/erin/ert/epbc/index.html 

BioNet 19/11/09 
Orange and 
Cabonne 
LGA 

Collections 
listed under 
FM Act  

www.bionet.nsw.gov.au 

 

 

2.2 River Reach Selection 

Both Ploughmans and Molong Creeks are tributaries of the Bell River on the undulating 

Orange plateau (elevation ~ 900 m). The Bell River flows into The Macquarie River near 

Wellington  downstream of Burrendong Dam (storage capacity 1,188,000 ML (State Water 

2009), and ultimately flows through the Macquarie Marshes Ramsar site. 

Ploughmans Creek was assessed to the north-west of Orange prior to it’s confluence with 

the Bell River. Closer to Orange (Ploughmans Lane) Ploughmans Creek is essentially a 

channelised ditch and photographic assessment was completed at this point. The field 

sampling sites were chosen in areas likely to be impacted by the stormwater harvesting 

proposal and areas likely to remain un-impacted (control/reference sites). As such, Broken 

Shaft Creek was assessed as it becomes the Bell River where Ploughmans Creek inflows 
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enter. This then enabled a control site to be established upstream of the Bell River. 

Additional sites were assessed on the Bell River downstream of Ploughmans Creek 

confluence, prior to the Molong confluence and ~10 km downstream of the last major 

tributary (Molong Creek). Molong Creek was assessed below Canobolas Dam, at the 

‘Gundella’ property (between Lake Canobolas and Lake Molong) and upstream of it’s 

confluence with the Bell River. Photographic sites were recorded upstream of Canobolas 

Dam in order to provide a better overview of the catchment. 

The proposed stormwater harvesting sites located on the Molong River, below Lake 

Canobolas, and Ploughmans Creek above its confluence with the Bell River were the primary 

sites for investigation, due to the potential impacts to these sites of reduced flows resulting 

from stormwater harvesting (extraction). Sites downstream were selected in order to assess 

the current water quality and condition so that a baseline record of water quality could be 

established to allow extrapolation of potential impacts that stormwater harvesting might have 

on both the river from which the extraction occurs and further down the rivers beyond 

tributary inflows. These downstream sites, shown in Figure 2-1 include the Molong Creek at 

Gundella property, Fairfield Reserve and Larras Lee, and the Bell River below Ploughmans 

Creek junction and the Molong Creek confluence.  

Site water quality assessments and geomorphic condition were measured and/or a site 

visual assessment completed in some of the upstream river reaches that would otherwise be 

unaffected by the proposed stormwater harvesting. These sites were selected as they will 

provide recharge into sections of river affected by reduced flows during stormwater 

extraction, therefore increasing stream-flow. The water quality and/or site assessment was 

completed at upstream reaches unimpacted by stormwater harvesting in order to assess the 

quality of the recharge entering the trunk stream so that some hypotheses could be drawn 

regarding any potential impacts from the tributaries being the main source of flow during 

times of stormwater extraction. Upstream tributaries where water quality and geomorphic 

condition were recorded include the Bell River above its confluence with the Molong River 

and Broken Shaft Creek above the Ploughman’s Creek inflow. Additional sites were visually 

observed and photographs collected on Ploughman’s Creek at Ploughmans Lane, Mowlong 

River north of Lowac (above Lake Canobolas) and at Canobolas Reserve (next to the 

intersection of Pinnacle and Lake Canobolas roads). The sites visually assessed (via 

photographs), were visited in order to provide site context, this being an overview of any 

impacts that may be present and influence water quality/geomorphology within or external to 

the study area. 
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Table 2-2 
Stormwater harvesting status of sites assessed for aquatic habitat in November 2008 

Site  Stormwater Harvesting Status  
Molong River 100 m downstream of Lake 
Canobolas 

Not in current proposal 

Molong River @ Gundella Property Not in current proposal 
Molong River @ Fairbridge Reserve Not in current proposal 
Molong River North of Larras Lee Not in current proposal 
Ploughmans Creek @ Thompsons Road ~ 1km upstream of Ploughmans Creek gauge 
Bell River downstream of Ploughmans Creek Immediately downstream of Ploughmans Creek 

gauge 
Bell River 1.5 km North of Larras Lee ~15 km downstream of Molong gauge 421050. 
Bell River downstream of Molong Creek ~17 km downstream of Molong gauge 421050 
Broken Shaft Creek upstream of Ploughmans 
Creek 

No harvesting in this catchment. This catchment 
discharges to the Bell River at the confluence of 
Bell and Ploughmans Ck. 
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Figure 2-1 
Aquatic and Geomorphic Sampling Sites November 2008 
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2.3 Assessment Approach and Sampling Techniques  

Quantitative1 and qualitative2 methods were used to assess water quality, geomorphic and 

riparian corridor condition. Water quality parameters were measured by spot sampling in-

stream. Other data recorded included aquatic structures, bank shape and riparian vegetation 

likely to support native aquatic life; aquatic values, the fluvial geomorphology of each of the 

creeks, including current condition, likely future responses to the channel substrate/banks 

and the condition of riparian vegetation.  Field data sheets using a combination of two 

methods widely accepted within the scientific community – AUSRIVAS (Australian River 

Assessment System (Parsons et al. 2002)) condition assessment and TRCI (Tasmanian 

River Condition Index (DPIPWE 2008)) geomorphic condition were compiled specifically for 

this assessment. AUSRIVAS is the realisation of a National Assessment of River Health 

Habitat Assessment. The data sheets require the completion of a wide range of the physical 

habitat present, the condition of existing habitat and the measurement and recording of field 

based water quality parameters. TRCI is a modified method originally developed for 

assessing Victorian rivers. The datasheets selected from this methodology are generic and 

can be applied to any river system (not only Tasmanian rivers) and include sections for 

recording physical stream form, site information (GPS location, time, and direction of 

assessment – upstream or downstream) and site photography that is repeatable for future 

condition assessment. 

A Hydrolab DS5 multi-sonde instrument was used to measure water quality paramters  

(temperature, pH, conductivity and dissolved oxygen). Turbidity was measured using a 

portable Hach 2100P Turbidimeter as the DS5 can inaccurately measure turbidity (NTU) 

when levels are low (<5 NTU). Water quality data was recorded on the AUSRIVAS field data 

sheets, and more detailed information was recorded on Hydro Tasmania – Resource 

Monitoring report sheets. Polaroid glasses were worn to aid in the observation of aquatic 

fauna. 

Specialised geomorphic equipment was not required for data collection, as information 

collected was largely visual, recording stream processes and presence/absence of different 

geomorphic units with a reach. A measuring tape was used to determine stream width – 

                                                
1 Consistent, repeatable and precise methods for measuring environmental parameters 

2 Classification of environmental parameters; often based on recording visual observations through 

interpretation. 
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bank-full width was used (as opposed to wetted perimeter), since flow in the Orange region is 

largely manipulated via upstream extraction or impoundment. A Canon IXUS 7, 8 mega-pixel 

camera was used to record site images, which were captured at each of the sites visited. 

Images were captured via a standardised method; a photo is taken across the stream, up-

stream or down-stream so that the stream bank profile is visible and finally, one photo that 

shows the riparian vegetation. 

Field assessments at the sites were completed on the 12th and 13th November 2008 using 

the standard AUSRIVAS procedure (0 m, 50 m and 100 m) so that three transects across the 

river were completed (unless the site was very similar, highly degraded or had poor access, 

in which case only one assessment was completed at the site).  

South Eastern Australia was in drought in 2008, however during the fortnight prior to field 

assessments completed by HTC, 13.4 mm of rainfall was recorded in Orange, 10 mm falling 

on 8 October 2008 (Bureau of Meteorology, 2008). Local environmental consultants at 

Geolyse Pty Ltd in Orange advised that this had increased flows in the surrounding streams. 
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3. Current Condition 

3.1 Water Quality 

Water quality parameters measured at each of the sites visited are included in Table 3-1, but 

only the four sites relevant to the current proposal will be discussed. 

Water quality parameters measured in Ploughmans Creek and Bell River was generally 

within ANZECC water quality guidelines for aquatic ecosystems, except for dissolved oxygen 

which was low (60% and 40%) in the Bell River downstream of Ploughmans and near Larras 

Lee respectively.     

Table 3-1  
Water quality parameters assessed by site 

Site Date and  

 Time 

Water 
temp  C 

pH Conductivity 

µs cm -1 

Turbidity* 

NTU 

DO 

mgL -1 

DO 

% Sat 

Status for 
Current 

Proposal 

Molong River 100 m 
downstream of Lake 

Canobolas 

12/11/08 
0850 

17.3 6.80 62.8 2.88 4.22 44.2 Discontinued 

Molong River @ 
Gundella Property 

12/11/08 
1700 

24.3 7.76 180.7 8.38 7.40 88.9 Discontinued 

Molong River @ 
Fairbridge Reserve 

12/11/08 
1115 

18.5 7.62 541.3 2.71 6.35 68.3 Discontinued 

Molong River North 
of Larras Lee 

12/11/08 
1245 

17.9 7.51 625.3 5.10 4.88 51.9 Discontinued 

Broken Shaft Creek 
upstream of 

Ploughmans Creek 

13/11/08 
1145 

21.5 7.79 679.7 4.88 5.55 63.3 Discontinued 

         

Ploughmans Creek 
@ Thompsons 

Road 

13/11/08 
0930 

17.1 8.04 383.7 5.48 8.73 91.3 Current 

Bell River 
downstream of 

Ploughmans Creek 

13/11/08 
1120 

18.9 7.76 388.3 10.8 5.55 60.2 Current 

Bell River 1.5 Km 
North of Larras Lee 

12/11/08 
1340 

17.6 7.16 681.5 6.8 3.79 40.0 Current 

Bell River 
Downstream of 
Molong Creek 

12/11/08 
1505 

23.04 8.13 628.4 5.1 9.53 112.1 Current 

ANZECC 
guidelines (2000) 

- - 6.5 – 
8.0 

125 - 2200 6 - 50 - 85 - 
110 
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3.2 Habitat and Geomorphology Assessments 

3.2.1 Overview 

A summary of habitat and geomorphology assessments for the Ploughmans Creek and Bell 

River sites is provided in Table 3-2. The sites were all on land used for grazing and affected 

by low flows (probably due to the drought) which contributed to the reduced the amount of 

suitable aquatic habitat for diverse communities of native fish and invertebrates. Riparian 

vegetation tended to be dominated by exotics and was sparse at or near Ploughmans Creek.  

Table 3-2  
Summary of site habitat and geomorphology  

Site Land use 

Steam side  
corridor 
Riparian 

Vegetation 

Instream 
Aquatic 
Habitat 

Geomorphology 
Potential 

Native Fish 
Habitat 

Ploughmans 
Ck at 
Thompsons 
Rd 

Improved 
Pasture 

Sparse, 
dominated by 
exotics 

Limited 
structure, 
good substrate 

Recent erosion 
Good function 

Poor 

Bell River 
downstream 
of 
Ploughmans 
Ck  

Improved 
Pasture 

Sparse,  
dominated by 
exotics 

Deep pools 
snags, 
bedrock,  
silt 

Build up of fine 
silt 

Good 

Bell River 
near Larras 
Lee 

Improved 
Pasture 

Mixture of 
exotics and 
sheoak 

Exposed gravel 
bars, shallow, 
limited 
structure 

Hyporheic flows, 
degraded by lack 
of flow and 
clearing 

Poor 

Bell River 
downstream 
of Molong Ck 

Improved 
Pasture 

Mixture of 
exotics and 
she-oak 
provides some 
stream shading 

Backwaters, 
pool, riffles, 
snags 

Build up of fine 
silt over mixed, 
substrate   

Moderate 

 

Detailed site assessments for Ploughmans Creek and the Bell River sites as well as the 

discontinued Molong Creek and Broken Shaft Creek sites are included in following sections. 

3.2.2 Ploughmans Creek 

Ploughmans Creek at Thompsons Road (Figure 3-1). 

The creek upstream of Thompsons Road, starting at the road bridge was assessed. The 

channel is incised with a mix of bed-forming substrates including bedrock control, boulders, 

cobbles, gravels and fines. Geomorphologically, the river processes indicate the channel is in 

an erosional state, benches3 provide evidence of these processes aside from the obvious 

                                                
3 Benches are steps in the river channel that form from block or bank failure of the channel bank 

material and slide rotate (as opposed to toppling) down into the stream bed leading to a widening and 
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channel bank erosion that is present. Algal and macrophyte growth is present throughout the 

reach assessed, including submerged, floating and emergent macrophytes, although, 

macrophytic growth is not dominant, but rather in healthy quantity. Bank shape is steep with 

up to 1 m in erosion occurring at some points. The bank materials are comprised of earth 

intermixed with gravel-cobble sized material.  

Riparian vegetation is minimal or absent in the riparian corridor. Upwards of ~10 m back from 

the stream riparian vegetation is present in the form of exotics, comprised of Poplar trees 

(Populus spp.), Silver Birch (Betula pendula), Hawthorn (Crataegus spp.), Willows and 

Radiata Pine (Pinus radiata). However, these trees offer little stream shading, though some 

are recruiting on the edge of the stream bank. Fencing is good; however, cow scats indicate 

stock are able to directly access the stream.  

Few in-stream woody structures are present at this location. A Long-Necked Turtle 

(Chelodina longicollis) was observed with a dense matting of algal growth on its outer-shell – 

a common form of disguise (Pfennigwerth, 2008) – and photographed feeding on benthic4 

organisms. Despite the preferred habitat of C. longicollis being slow-moving waters (Cogger, 

2000), bank-full is obviously breached through this reach as debris piles from floodplain 

discharge were observed ~5 m from the channel bank. Further upstream, medium emergent 

vegetation including rushes were present and frogs could be heard calling. It was suspected 

from the sound heard and later office verification that the frogs were Eastern Banjo Frogs 

(Limnodynastes dumerili). Generally speaking, the site, while sparse in riparian vegetation 

and showing recent erosion, has good substrate and geomorphic function, some deeper 

pools and in-stream structures would be required though for this site to support native fishes. 

According to a local landowner, there is anecdotal evidence of this section of stream 

supporting introduced trout recreational fishery prior to the drought. Mayfly nymphs (Baetide) 

were observed in pools suggesting that water quality is good (Gooderham and Tsyrlin, 2002). 

A series of across-stream, upstream and downstream photos were collected approximately 

half-way along Ploughmans Lane (GR: E0692677 N6315867) Figure 3-1 . The photos 

indicate a channelised stream, highly manipulated, with mainly fine silt, sand and detritus 

dominating the substrate. The riparian vegetation consists of poplar trees (Populus spp.) 

lining the right bank (looking downstream) and exotic grasses, while the aquatic vegetation 

densely choking the stream is comprised of >90% Ranunculus spp. (likely, Ranunculus 

                                                                                                                                                   
shallowing of the stream. The opposite of a bench is a ledge, which indicates a state of repair, this 

being the deepening and contracting of a river. 

4 Bottom dwelling 



Aquatic Studies for Stormwater Harvesting Project - 
E204226 

Hydro Tasmania Consulting Revision No: 1 

 

 20 November 2008 12 
 
 

repens – “Creeping Buttercup”), an emergent broad-leafed perennial native to Europe (Sainty 

and Jacobs, 2003). 

 

Figure 3-1 
Ploughmans Creek at Thompsons Road 

 

3.2.3 Bell River 

The Bell River was assessed in three locations, downstream of the first tributary 

(Ploughmans Creek), before the second major tributary (Molong River) and after the Molong 

River inflow. 

Bell River downstream of Ploughmans Creek (Figure 3-2) 

The Bell River was accessed from Thompsons Road where the river flows through a gentle 

valley and receives flows from Ploughmans Creek. As would be expected the sinuosity 

(meandering) is low due to the planform control by the surrounding hills. Bank erosion of up 

to 1.2 m in height was evident, predominantly on the left bank (looking downstream). The 

banks are generally vertical or vertical undercut indicating that erosion is likely active through 

this reach. The bank material comprises of earth (potentially post settlement alluvium – PSA) 

intermixed with pebble sized material. The in-stream substrate is a mix of small bedrock 

controls discharging into slow moving pools of varying depth with a mix of size classes from 

gravel-pebble up to small boulders – all of which are coated in a fine silty sediment, likely 
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attributable to low flows and a distinct lack in higher flow events ‘flushing’ and redistributing 

the fine sediment further downstream. It is also worth noting that a large excavation was 

observed neighbouring the stream, potentially a gravel extraction point. 

Vegetation is sparse on both banks with improved pasture dominating the riparian corridor. 

Tree species that are present at the stream banks are dominated by willow species and 

Hawthorn shrubs. Native Eucalyptus spp. are present however, quite sparse, though in good 

condition where present. Generally the site at this point is degraded. There are some deep 

pools, bedrock and snags present which provide good native fish habitat however the only 

fish sighted were a school of Australian Smelt (Retropinna semoni) (N=<20). Although no 

scientific fish surveys have been undertaken on the Bell River, the Protected Northern River 

Blackfish (Gadopsis Marmoratus), the Vulnerable Silver Perch (B. bidyanus) and the 

Endangered Southern Purple Spotted Gudgeon (Mogurnda adspersa) and Trout Cod 

(Maccullochella macquariensis) (NSW Fisheries Management Act 1994), may exist in slow 

flowing sections especially since the implementation of native fish stocking programs in the 

Macquarie River (Stephen Clipperton NSW Department of Primary Industries pers. comm. 

2008). However, the deep pools at this site would benefit from snag (large woody debris) 

placement which would provide further shelter for native fish.  

 

Figure 3-2 
Bell River downstream of Ploughmans Creek  
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Bell River 1.5 Km North of Larras Lee (Figure 3-3) 

This reach represents the second lowest point on the Bell River assessed and is 

approximately 250 m upstream of the Molong River confluence. The area assessed starts 

from a stock access bridge which has a large debris jam blocking the river. Flow is 

penetrating through the debris jam; however, only slowly, such that a damming effect on the 

river has been created. The river throughout this reach suffers from very low flows and is 

discontinuous in some sections, with low flows percolating amongst gravels in the hyporheic 

zone (subsurface zone). Gravel bars are present alternating between bends and present 

some good potential substrate for macroinvertebrates, although flow is shallow and without 

in-stream structures and likely to be insufficient for native fish species. This site had the 

lowest DO (mg/l) level out of all sample sites (Table 3.1), further emphasising the poor 

condition of the site and its likelihood to support a low diversity of aquatic organisms.  

Riparian vegetation is comprised of She-oak (Allocasuarina spp.) and willows, and expands 

back onto the floodplain between 5-20 m in some sections. Continuity of the vegetation is 

mixed, upstream is well fenced and stock access is restricted to >30 m back from the stream 

in the paddocks of improved pasture land. Vegetation is starting to encroach back into the 

river as is evident from the gravel bars where willows, exotic grasses and small emergent 

vegetation including rushes have started to establish, most likely as a result of continued low 

flows. In-stream substrate is in the finer category with fines up to medium sized cobbles 

being present (<200 mm). However, gravels dominate the substrate and cause the river to be 

sinuous, though during times of higher flow the water would breach the gravel bars and 

reducing the meandering to a low sinuosity. This would cause greater infliction on meander 

bends, leading to increased erosion of the stream banks. The stream has a slightly inset 

channel and is unlikely to beach its banks, except during very high flows. In general this site 

is quite degraded and showing impacts directly attributable to riparian vegetation clearing 

and low flows. 
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Figure 3-3 
Bell River North of Larras Lee  

Bell River Downstream of Molong Creek (Figure 3-4) 

Habitat and stream-flow are improved at this site comparative to upstream of Molong Creek 

tributary entering. This particular reach is similar throughout and as such only one site was 

completed. Generally habitat is quite reasonable, with back-waters, riffles pools, runs and in-

stream woody structures/LWD all being present. Pools are more shallow than desirable for 

native fishes, as indicated by the relatively high conductivity levels (indicates total 

concentration of salts in the water; Table 3.1). However, habitat is better than many of the 

sites assessed upstream (with the exception of Molong at Fairbridge Reserve and Bell River 

downstream of Ploughmans Creek). Although no fish were sighted, a Long-Necked Turtle (C. 

longicollis) was observed at the head of a shallow pool downstream of the assessment point. 

Despite reasonable substrate and being downstream of a major tributary (Molong Creek) 

flow is less than desirable, with many of the back-waters being stagnant as opposed to 

higher flows that cause ‘eddies’ to occur. There is some erosion present though it is likely to 

be within natural limits for this type of stream as the banks are buffered and stabilised by 

riparian vegetation and large woody debris. 

In-stream substrate is dominated by a fine silty covering, indicating the need for flushing 

flows. Beneath the silty matting the range of substrate is good including, sand, pebble, 

cobbles and bedrock (boulders are absent at this floodplain level as might be expected of 
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altitude with reduced gravitational force and stream gradient). There is good riparian 

vegetation cover both shading the stream and within the riparian corridor, although 

vegetation is dominated by willow and Shea-Oak species, beyond this riparian corridor 

improved pasture-land dominates both banks. Flows are unlikely to overtop banks except 

during high flow events, although it is probable that a flow event of this magnitude could 

occur due to the upstream drainage potential. 

 

Figure 3-4 
Bell River downstream of Molong Creek 

  

3.2.4 Molong Creek (Discontinued Sites) 

100 m downstream of Lake Canobolas 

Molong Creek at Lake Canobolas was assessed approximately 100 m downstream of the 

reservoir wall. Molong Creek downstream of Lake Canobolas reservoir was receiving water 

due to the reservoir being at full-supply level and flows over-topping the concrete face. 

Access to the stream was possible 100 m downstream of the reservoir face, however further 

sites were not easily accessible as the river opened into a wetland, densely choked with 

Typha spp., (likely a native variety as only one species of the exotic, Typha latifolia, has been 

recorded in NSW (Sainty and Jacobs, 2003)). Further assessment was not necessary 
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however, as the sinuosity (meandering/twisting of the river) was only moderate and the 

physical condition remained unaltered 200 m further downstream. 

The site is dominated by low – medium emergent vegetation including rushes in the sub-

canopy category. There are some mature trees present on the right bank (looking 

downstream), although only present higher up the stream banks and sparse. The mature 

trees appear to have been planted and are in good condition. Left bank vegetation consists 

of native Eucalyptus spp. bushland. Throughout this site willow (Salix spp.) clearing is 

evident by 13 piles of large woody debris (LWD). The stream profile has contracted (due to 

reservoir construction) from its natural state due to reduced flows and is ~1 m across and 

~0.30 m deep and dominated by rippled or smooth flow, with no variability in stream width, 

flow or depth required to support a variety of aquatic vertebrates/invertebrates. 

Dissolved oxygen (% saturation) levels (Table 3.1) were well below the lower limit (<90%) as 

outlined for upland streams (>150m) by the Australian and New Zealand Environment and 

Conservation Council (2000) guidelines (ANZECC), suggesting that this ecosystem is 

unsuitable for fauna which are sensitive to oxygen depleted water. No fish, platypus 

(Ornithorhynchus anatinus) or amphibians were sighted in the sample section. Snags or 

instream structures, and shading, for fish are absent. Stream flushing is infrequent (because 

flows are regulated by the upstream dam) therefore the benthos is comprised of fines and 

detritus with no variability provided by gravels/pebbles/cobbles. Therefore good macro-

invertebrate habitat is absent.  

Molong at Gundella Property 

The Gundella property is located between Lake Canobolas and Lake Molong. The Gundella 

property owners, Dick and Jenny Wansey, kindly provided us with access to their property 

allowing us to complete an aquatic and geomorphic assessment in a river reach completely 

surrounded by private property. The reach setting at this site is typical of improved pasture 

land, with stock access direct into the stream (although stock was fenced at the time of 

visitation).  

Native vegetation is nearly absent in the stream reach visited with sparse willow growth the 

only tree species present. Emergent vegetation including rushes is abundant and have 

stabilised the substrate, which is comprised of the full range of material (bedrock, boulders, 

cobble, pebble, gravel and fines); however, fines dominate at this site and require flushing 

flows to improve the geomorphic condition. Bank erosion is evident, especially on the left 

bank (looking downstream) with up to a meter of vertical erosion face on the channel bank, 

which is actively eroding. This implies that the active erosion would increase with any 
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increase in flows, unless stabilisation works were completed – such as planting of riparian 

trees to stabilise the banks. 

The spot sample taken at this site indicates that water quality is generally good, although 

dissolved oxygen (% saturation) was slightly below (Table 3.1) the lower limit (<90%) 

(ANZECC, 2000). Water temperature (24.3 C) was outside the optimal temperature range 

(10 – 24°C) of rainbow trout ( Oncorhynchus mykiss) (Fishbase, 2008). This could impact on 

the species ability to survive in this section of stream, especially during hotter, summer 

months. Although rainbow trout have a social value as a sportfish in Molong Creek (Stephen 

Clipperton NSW Department of Primary Industries pers. comm., 2008) it is unlikely that 

significant numbers of the fish would survive in this section of stream. Native fish habitat was 

poor with snags being non-existent. The call of an Eastern Banjo Frog (Limnodynastes 

dumerili) was identified by Dax Noble and Tim Shepherd and the call verified by HTC Senior 

Ecologist, Ray Brereton. 

Molong at Fairbridge Reserve 

The Molong River has had stream rehabilitation work throughout this reach, both from re-

snagging (placement of woody debris into the river) and potentially from gravel bar reshaping 

on meander bends. This work provides both habitat for aquatic life and breeding habitat for 

fish. This site had both the best aquatic habitat and deep pool/riffle/run ratio out of all the 

sites visited. There is a high proportion of fine silty sediment that is building throughout the 

reach, indicating low flows allowing this material (normally transported through a system) to 

settle from the water column. This site requires additional flows to redistribute new sediment 

from upstream, reshape bars, scour pools and flush the fine sediment further through the 

system. 

Vegetation continuity5  at this site is very high ~80% and is comprised by a mix of exotics 

(willow) and native (Eucalyptus spp. and She-Oak) trees, some understorey vegetation is 

present and stock access is controlled through fencing. Some erosion is present at infliction 

points6 due to high flows scouring the banks, though the erosion will limited through this 

reach due to the upstream road culvert aperture, in-stream buffering from woody debris and 

bank stabilisation from the riparian vegetation. It should also be noted that erosion is a 

natural process and should not be seen as something that needs attention in all 

                                                
5 How continuous the vegetation growth is without gaps – typically a gap >10 m is regarded as a break 

in continuity 

6 Points typically downstream of meander bends which receive the greatest impact from exiting flows 
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circumstances and on the banks at Fairbridge Reserve the past bank erosion is showing 

signs of natural repair from vegetation and grasses. 

A Long-Necked Turtle otherwise known as an Easter Snake-Necked Turtle (Chelodina 

longicollis) was viewed foraging around one of the snag structures that has stabilised within 

the stream. Small schools of fish (Number = <20), suspected to be Australian smelt 

(Retropinna semoni), were sighted in several pools. Although none were captured during 

sampling conducted by NSW Department of Primary Industries in 2005, the availability of 

habitat suggests that Silver Perch (Bidyanus bidyanus), listed as ‘vulnerable’ in the IUCN 

(International Union for Conservation of Nature) Red List of Threatened Species, may be 

present in this section of the Molong (Stephen Clipperton NSW Department of Primary 

Industries pers. comm. 2008). Egg mortality due to reduced flows is recognised as a threat to 

the survival of this species (NSW Fisheries Management Act, 1994). However, the presence 

of Molong Dam and the water extraction point (immediately below Lake Canobolas) being 

upstream of this section of Molong Creek, means that further reductions in flow rates are to 

be expected through this reach of the Molong. 

Molong River North of Larras Lee 

This was the lowest site on the Molong River assessed, prior to its entry into the Bell River. 

The riparian corridor is densely choked with exotic willow canopy trees and an understorey of 

wild fennel, thistles and a mix of other sub-canopy exotics. In-stream macrophyte growth is 

high upstream of the Mitchell Highway bridge, to a density of >80% water surface cover, 

downstream there is a small riffle and a reduced density of willow infestation, resulting in an 

improved stream flow and reduced density of macrophytes. Bankfull discharge being 

reached and engaging the floodplain is unlikely due to the inset channel, except during times 

of very high flow events. Bank vegetation and a distinct lack of stream deposited debris on 

the channel banks corroborate the likelihood of water levels reaching much higher than 

current levels. 

In-stream geomorphic units are limited to pools and small riffles, with no significant variability 

in habitat required to support a wide variety of aquatic organisms. Although this site had 

good shading, there were very few snags present to provide shelter for fish and amphibians. 

Potentially due to low flow rates, dissolved oxygen levels (% saturation) (Table 3-1) were 

below the ANZECC (2000) lower limit (<90%) suggesting that this ecosystem is unsuitable 

for fauna which are sensitive to oxygen depleted water. Substrate material is dominated by 

organic growth and fine silty deposition, though gravels, cobbles boulders and bedrock are 

all present, beneath the fine deposited material. This site currently receives flows insufficient 

to move fine material that is choking the river. Water extraction upstream is likely to be 
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dampened by Molong Dam. However, extraction will still reduce over-all catchment in-flows. 

This may in turn, have some detriment on the water quality further downstream, including 

increased siltation. The level of impacts will ultimately depend on how releases are managed 

from Molong Dam. 

Above Lake Canobolas there were two photo points recorded, one north of Towac and the 

other further upstream (south) at Canobolas State Reserve Picnic Area (at the road junction 

between Lake Canobolas Road and Pinnacle Road). The Towac photo indicates minimal 

riparian vegetation and the area is surrounded by orchard plantations; some of the irrigation 

line off-take points were visible in the stream. Low water levels, likely attributable to 

extraction, were evident through this reach. Further upstream at the Canobolas Picnic Area, 

the riparian vegetation was dominated by native canopy tree cover, with a mix of understorey 

vegetation and low emergent vegetation including rushes. The river had bedrock controls, 

and the full range of substrate including boulders, cobble, pebble, gravel down to fines and 

detritus. Pool, riffle, run and smooth flow sequences were present; although, as this section 

is a small creek at this point, more typical of a headwater stream, deep pools were absent. 

3.2.5 Broken Shaft Creek (Discontinued Site) 

The head-waters of the Bell River are sourced from Broken Shaft Creek, which becomes the 

Bell River when joined by the inflows of Ploughmans Creek. There is a short section of 

Broken Shaft Creek north of the Mitchell Highway, before Ploughmans Creek, where riparian 

vegetation exists (appears to be planted by council/community care groups), and Broken 

Shaft Creek may improve in aquatic and geomorphic condition through this reach. The 

section of Broken Shaft Creek that was assessed was to the south of Mitchell Highway. The 

vegetation is likely to have been highly modified from its natural (pre-European) condition; it 

consists of improved pasture land and sporadic Eucalyptus spp. dotted across the hills that 

drain to form Broken Shaft Creek. In-stream and aquatic vegetation is restricted to the 2-3 m 

corridor directly bordering Broken Shaft Creek and consists of mixture of native and exotic 

emergent vegetation including rushes. Stock had direct access to the creek. 

Fish habitat was poor, with no snags, macrophytes or large rocks present for 

shelter/breeding. The only shaded section was beneath the bridge where observation 

revealed a small school of galaxiids (likely to be Mountain galaxias, Galaxias olidus) 

(Lintermans, 2007).  

This section of river is likely to have a highly ‘flashy’ discharge, in that water is likely to run-off 

by overland flow as opposed to infiltrate into the soil profile. There is a large debris pile 

present above the southern entrance to the cause-way that runs under the Mitchell Highway, 

indicating that very large flows have occurred in the past. 



Aquatic Studies for Stormwater Harvesting Project - 
E204226 

Hydro Tasmania Consulting Revision No: 1 

 

 20 November 2008 21 
 
 

4. Impact Assessment 

4.1 Hydrological Impacts 

Any intervention that captures flows will reduce the flows transmitted downstream to some 

extent and this proposal will result in some reduction in the magnitude of flows transmitted 

through the Bell River and into the Macquarie River. However, runoff in a catchment that has 

been highly modified by agriculture and urban development is much greater than that which 

would have occurred naturally.  

Geolyse (2009) generated flow duration curves for the outlet of Ploughmans Creek and the 

Bell River at Molong (site 421050) under four scenarios:  

1 Natural (before urban development),  

2 Current (existing catchment condition with no water harvesting),  

3 Harvesting with current catchment development  

4 Harvesting with future catchment development (based on current zonings)   

Flow duration curves prepared by Geolyse (2009) highlight the magnitude of change in flows 

for Ploughmans Creek under current catchment conditions compared with those that would 

have existed prior to agricultural and urban development (Table 4-1).  

Flows in Ploughmans Creek and Bell River under the two proposed stormwater harvesting 

scenarios will retain similar variability and magnitude to that which would have occurred 

naturally and with the current flow regime, with all components of the flow regime (floods, 

high, medium and low flows) retained. 

The hydrological modelling shows that flows are expected to decrease slightly across the 

hydrograph, with flows becoming more similar to that which would have naturally occurred in 

Ploughmans Creek (Table 4-1). Further downstream on the Bell River near Molong, the 

proposed development hydrograph is reduced compared to current flows for medium to low 

flows (Table 4-2), but the occurrence of high flow events is similar to that which currently 

occurs. There is little difference in the flow duration character for the Bell River site with the 

proposed stormwater harvesting under either current or future development scenarios. 

The predicted greatest change in flows from Ploughmans Creek under Scenario 3 would be 

the reduction of moderately high flows (~10 ML/day) compared with that which currently 

occurs. High flows (floods) are not likely to be affected by the proposal according to the 

predictions of the models. Median flows would be reduced from the existing 1.65 ML/day to 

1.45 ML/day or ultimately 1.50 ML/day, which is above the natural median flow of 1.28 
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ML/day (Table 4-1). However, considering the small volumes concerned this is unlikely to 

result in much change in the wetted perimeter of the creek. Flows occurring 70% to 90% of 

the time are increased by the harvesting scheme (these flows range from 0.65 ML/day to 

0.15 ML/day respectively). This is due to the extended periods of slow release from the 

wetland systems. The modelling indicated no change in the flows occurring 90% of the time 

(low flows). Future development of the areas currently zoned as residential or rural 

residential (Scenario 4) would result in a slight increase in stormwater runoff.  

The greatest predicted changes to the flow in the Bell River at Molong (Table 4-2) would 

occur primarily at the low flow end of the hydrograph (flows between 0.1 and 10 ML/day) 

which occur 50 to 90% of the time. Median flows would be reduced only marginally from 9.9 

to 8.3 ML/day (compared to current). As for Ploughmans Creek, this is unlikely to result in 

much change in the wetted perimeter of the creek given the small volumes concerned. 

Table 4-1 
Comparison of flow magnitude and percent change for Ploughmans Creek 

Flow 
Percentile 

Natural 
(ML/day) 

Current 
(ML/day) 

% 
Change 

from 
Natural 

Harvesting 
with Current 
Development 

(ML/day) 

% 
Change 

from 
Natural 

% 
Change 

from 
Current 

Harvesting 
with Future 

Development 
(ML/day) 

% 
Change 

from 
Natural 

% 
Change 

from 
Current 

10 5.74 12.00 109.1% 5.34 -7.0% -55.5% 5.62 -2.1% -53.2% 

20 3.96 5.76 45.5% 3.79 -4.3% -34.2% 3.94 -0.5% -31.6% 

50 1.28 1.65 28.9% 1.45 13.3% -12.1% 1.50 17.2% -9.1% 

80 0.31 0.34 9.7% 0.36 16.1% 5.9% 0.39 25.8% 14.7% 

90 0.15 0.15 0.0% 0.15 0.0% 0.0% 0.15 0.0% 0.0% 

 

Table 4-2 
Comparison of flow magnitude and percent change for Bell River at Molong 

Flow 
Percentile 

Natural 
(ML/day) 

Current 
(ML/day) 

% 
Change 

from 
Natural 

Harvesting 
with Current 
Development 

(ML/day) 

% 
Change 

from 
Natural 

% 
Change 

from 
Current 

Harvesting 
with Future 

Development 
(ML/day) 

% 
Change 

from 
Natural 

% 
Change 

from 
Current 

10 150.7 156.1 3.6% 152.2 1.0% -2.5% 152.9 1.5% -2.0% 

20 59.9 62.2 3.8% 60.1 0.3% -3.4% 60.3 0.7% -3.1% 

50 8.3 9.9 19.3% 8.3 0.0% -16.2% 8.4 1.2% -15.2% 

80 0.93 1.28 37.6% 1.08 16.1% -15.6% 1.11 19.4% -13.3% 

90 0.15 0.19 26.7% 0.17 13.3% -10.5% 0.17 13.3% -10.5% 

 

Although the changes in flow for this development are relatively small, the cumulative effects 

of this in addition to other existing or future flow interceptions on the quantity and quality of 

water moving down the catchment over the long term should not be overlooked. Loss of flow 

variability leads to siltation, smothering hard substrates and limiting the amount of available 

suitable habitat required for a diverse (healthy) macroinvertebrate community. Siltation also 
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reduces diversity of habitat on a larger scale, creating a channel that is more uniform. 

Moderately high flushing flows (freshes) which scour surfaces and maintain channel form, 

and periods of very low flow are natural components of many Australian lowland freshwater 

systems need to be retained within the flow regime. Based on analysis of the hydrological 

modelling, changes as a result of the stormwater harvesting program should not have a 

significant effect on the hydrological regime and channel processes of Ploughmans Creek 

and the downstream Bell River compared to that which would have occurred naturally and/or 

which current exists. 

Flow objectives for the Macquarie-Bogan River include the protection of natural low flows, 

protection or restoration of moderate flows (freshes) and high flows, maintenance or 

restoration of wetland and floodplain inundation, mimicing natural drying in ephemeral 

waterways, maintenance natural flow variability, maintenance of natural rates of change in 

water levels, maintenance of groundwater within natural levels, minimising the effects of 

instream structures on the movement of fauna and water quality. (DECC 2006)   

Operation of the stormwater harvesting scheme to minimising the scale of the departure of 

the imposed flow regime from the natural/current flow regime (timing, magnitude and 

duration of flow events) will reduce the impact of the changes to flow on the aquatic 

environment. If the scheme was operated such that there were frequent and rapid changes in 

flow event or losses of one component of the flow regime (e.g. high, medium or low flows), 

this could have a significant impact on the downstream environment. Mitigation measures 

have been recommended to avoid the potential of such changes occurring. 

4.2 Aquatic Values of Conservation Significance 

The on-line databases (BioNet, DPI (Fisheries) and EPBC Protected Matters accessed 

19 November 2009) and relevant reports (e.g. CWCMA 2008) highlighted a number of aquatic 

values of high conservation significance that are know or may potentially occur within the 

Central West CMA area (which includes the study area and downstream). These values are 

listed on the NSW Fisheries Management Act 1994 (FM Act) and Commonwealth Environment 

Protection and Biodiversity Conservation Act 1999 (EPBC Act) and include a Ramsar wetland 

within the same catchment, six threatened fish species or populations and one regionally 

significant species (Table 4-3).  

The Macquarie Marshes Nature Reserve is situated on the Macquarie River in western NSW 

(NSW National Parks and Wildlife Service 1993) and is over 100 km downstream of the 

immediate area of impact from the stormwater harvesting proposal. Given the magnitude of 

flows to be harvested compared to the catchment inputs (rainfall/runoff) downstream of the 

proposed scheme to the Macquarie Marshes, the proposed development is not expected to 
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have a significant impact on the ecological character of the Ramsar wetland. 

The known habitat for the seven fish species ranges from slow to fast flowing rivers and 

creeks. All of the species, except for the Murray Cod, are known to occur within the Central 

West CMA area, which includes the study area and downstream. Although no scientific fish 

surveys have been undertaken on Ploughmans Creek or the Bell River, it is possible that the 

River Blackfish (Gadopsis Marmoratus), Silver Perch (Bidyanus bidyanus), Purple Spotted 

Gudgeon (Mogurnda adspersa) and Trout Cod (Maccullochella macquariensis) could exist in 

slow flowing sections especially since the implementation of native fish stocking programs in 

the Macquarie River (Stephen Clipperton NSW Department of Primary Industries pers. 

comm.; Table 4-4). It is possible that decreases in flow during the spring summer period 

could affect spawning cues for flow dependent native species. 

Table 4-3 
Aquatic values identified during the on-line database search compared with aquatic habitat surveyed 

during the field assessment. 

Aquatic Value 
Common 

Name 
Status Records Habitat Requirements 

Habitat Within Study 

Area 

Macquarie 
Marshes 
Nature 
Reserve 

 W 
Ramsar site within the 
same catchment 
(Macquarie Catchment) 

 
Located > 100 km 
downstream of study 
area 

Bidyanus 
bidyanus 

Silver 
Perch  

v 

Two records upstream of 
Spring Creek Reservoir 
near Bloomfield 
Two records on Molong 
Creek near Nashdale 
One record on Bell River, 
upstream of Larras Lee 

Fast-flowing waters, 
especially where there 
are rapids (Fisheries 
Scientific Committee, 
date unknown). 

Ploughmans Creek 
unlikely to provide 
habitat for this species, 
but potential habitat 
present on the Bell 
River that could support 
this species 

Maccullochella 
macquariensis  Trout cod eE One record near Guyong 

Riverine species, 
inhabiting a variety of 
flowing waters in the mid 
to upper reaches of rivers 
and streams with cover in 
the form of woody debris 
or boulders (Trout Cod 
Recovery Team 2008). 

Ploughmans Creek 
unlikely to provide 
habitat for this species, 
but potential habitat 
present on the Bell 
River that could support 
this species 

Maccullochella 
peelii peelii 

Murray 
Cod vV none 

Warm water aquatic 
habitats ranging from 
clear-rocky to slow-
flowing, turbid water, 
generally >5m deep with 
shelter; particularly 
woody debris (DEHWA 
2008b). 

Ploughmans Creek and 
Bell River downstream 
to Larras Lee unlikely to 
provide habitat for this 
species as generally 
shallow waterways. 
Potential habitat may be 
present on the lower 
Bell River (close to its 
confluence with the 
Macquarie River) that 
could support this 
species 



Aquatic Studies for Stormwater Harvesting Project - 
E204226 

Hydro Tasmania Consulting Revision No: 1 

 

 20 November 2008 25 
 
 

Aquatic Value 
Common 

Name 
Status Records Habitat Requirements 

Habitat Within Study 

Area 

Mogurnda 
adspersa 

Purple 
Spotted 
Gudgeon 

e 

Purple spotted gudgeons 
are now extremely rare in 
inland NSW, having been 
recorded from this area 
only once since 1983 
(DPI 2009a)  
Known to occur within the 
Central West CMA area 

Slow-moving or still 
waters of rivers, creeks 
and billabongs, often 
amongst weeds, rocks or 
large woody debris 
(snags) (DPI 2009a) 

Potential habitat occurs 
within the study area 
that could support this 
species 

Ambassis 
agassizzii 
(Western 
population) 

Olive 
Perchlet ep 

Known to occur within the 
Central West CMA area 

Slow-flowing or still 
waters, often near 
overhanging vegetation 
or amongst logs, dead 
branches and boulders 
(DPI 2009b) 

Potential habitat occurs 
within the study area 
that could support this 
species 

Tandanus 
tandanus 
(Murray/Darling 
Basin 
population) 

Eel tailed 
catfish 

ep 

Nearest records on the 
Macquarie River 
downstream of 
Burrendong Dam 

Lives in a wide range of 
habitats including rivers, 
creeks, lakes, billabongs 
and lagoons, and 
although it inhabits 
flowing streams, prefers 
sluggish or still waters. It 
can be found in clear to 
turbid waters, and over 
substrates ranging from 
mud to gravel and rock. It 
is rare in natural riverine 
habitats (FSC 2008) 

Potential habitat occurs 
within the study area 
that could support this 
species 

Gadopsis 
marmoratus 

River 
Blackfish 

Regionally 
significant 

Known to occur within the 
Central West CMA area 

Frequents a range of 
stream types from clear, 
fast flowing mountain 
streams to more 
sluggish, lowland rivers 

Potential habitat occurs 
within the study area 
that could support this 
species 

v, e, ep: listed as vulnerable, endangered or as an endangered population on the NSW Fisheries Management Act 1994 
V, E: listed as vulnerable or endangered on the Commonwealth Environment Protection and Biodiversity Conservation Act 1999 
W: Wetland of international significant (Ramsar) listed on the Commonwealth Environment Protection and Biodiversity 

Conservation Act 1999 
 

Table 4-4 
Fish restocking activities relevant to the study area (CWCMA 2008) 

Council Restocking program 

Dubbo 10,000 Murray Cod and 22,000 Golden Perch released in two sites 
on the Macquarie River 

Orange 
300 Murray Cod released in Gosling Creek Reservoir; 3000 Golden 
Perch, Brown Trout, Rainbow Trout released in Gosling Creek 
Reservoir and Lake Canobolas 

The sustainable rivers audit (Wilson 2009) categorised aquatic ecosystem health (using 

hydrology, fish and macroinvertebrate indicators for the period 2004 to 2007) in the 

Macquarie valley overall as very poor, primarily due to the depauperate native 

macroinvertebrate and fish communities compared with accepted reference sites and the 

presence of introduced species. 
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4.3 Aquatic Impacts 

A number of key threatening processes were identified as being relevant to the study area and 

proposed development (Table 4-5). Key threatening processes are those processes which, in 

the opinion of the Fisheries Scientific Committee, adversely affect threatened species 

populations or ecological communities, or could cause species, populations or ecological 

communities that are not threatened to become threatened. Whilst a number of processes 

(loss of snags and riparian vegetation, changes in flows) are known to already occur in the 

study area, the proposed development is only expected to alter flows. While this adds a 

cumulative affect onto existing impacts, the significance of the changes is not considered to be 

high based on the hydrological modelling which indicates that the natural flow variability is 

maintained within the system, although the magnitude of the flows is reduced from that which 

currently occurs, and no extended periods of zero flow occur. In addition, the extreme high flow 

events are maintained. 

Table 4-5 
Key threatening processes relevant to the study area and proposed development 

Key threatening processes 
Relevant to 

study area 

Relevant to Proposed 

Development 

The removal of large woody debris from NSW rivers and streams  � � 

The degradation of native riparian vegetation along New South Wales 

water courses  
� � 

Instream structures and other mechanisms that alter natural flow  � � 

Overall water quality at the sites studied was reasonable, but the low dissolved oxygen 

concentrations at two sites could result in hypoxic stress for fish and the death of sensitive 

macroinvertebrate taxa, particularly if temperatures increase. The health of 

macroinvertebrate communities in streams in this area is likely to be below reference 

condition according to NSW State of the Environment Reporting for 2006 (DECC 2006). 

Assessment of potential fish habitat indicated that majority of reaches within the study area 

provide poor fish habitat for native species, although good quality fish habitat was observed 

in the Bell River downstream of Ploughmans Creek. Based on the hydrological modelling 

(similar flow duration curves for natural, current and the two proposed stormwater harvesting 

scenarios), it is not expected that the proposed scheme would have a significant impact on 

the water quality and/or habitat availability within Ploughmans Creek or Bell River. 

Often alteration of flow regimes results in the loss of medium flow events with an extended 

duration of low flow events. Such flow regimes can have significant impacts on associated 

channel forming processes, habitat availability and aquatic ecology. As such impacts are not 

expected to occur (given the similarity of the modelled flow duration curves), it is not 
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expected that the proposed flow regimes under the stormwater harvesting project will have a 

significant impact on the availability and diversity of aquatic habitat compared to that which 

currently occurs (see Table 4-6). Nor is it expected that the change flow regimes will 

significantly affected longitudinal or lateral connectivity, or breeding cues. Based on this, the 

proposed scheme is not expected to impact threatened species which may occur in 

Ploughmans Creek or Bell River. 

Table 4-6 
Summary of potential impacts to identified values due to changes in flows 

Value Evaluation of Issue Ploughmans Creek 
to Bell River Bell River Downstream Potential Impacts 

Flow regime 
Changes in flow 
magnitude frequency 
and duration 

Minor changes in 
magnitude of flow 
expected across the 
hydrograph based on 
modelling 

Natural flow variation 
maintain, including 
flood, high, medium 
and low flow events 

No extension of 
baseflow duration 

Minor changes in 
magnitude of flow 
expected for medium and 
low flow events based on 
modelling 

Natural flow variation 
maintain, including flood, 
high, medium and low 
flow events 

No extension of baseflow 
duration 

Potential impacts to the 
hydrography are minor and in 
some cases return flows back 
to a more natural flow regime.  

Flows in the study area are 
already modified.  

Geomorphic 
Processes 

Changes in 
sedimentation 

Minor adjustment in 
geomorphology 

Signs of recent 
erosion 

Minor adjustment in 
geomorphology 

Reduction in the magnitude of 
high flow may result in some 
minor changes in 
sedimentation. However, the 
changes in flow as a result of 
the proposed stormwater 
harvesting scheme would 
return high flows back to that 
which would have occurred 
naturally in Ploughmans Creek 

Habitat types 
Abundance and 
distribution of habitat 
types 

Quality of fish habitat 
is poor and impacted 
by surrounding land 
use 

Limited structure, 
good substrate 

Quality of fish habitat is 
ranges from poor to good 
and is impacted by 
surrounding land use 

Best habitat found 
immediately downstream 
of Ploughmans Creeks, 
with limited structure 
found further downstream 

Potential for reduced 
distribution and abundance of 
habitats due to changes in the 
flow regime, however, 
expected changes in flow 
regime expected to be minor 
so impact on the distribution 
and abundance of habitat type 
not expected to be significant. 
Habitats abundance and 
distribution within the study 
area already affected by 
surrounding land use and 
catchment management 
practices.  

No habitat types found 
exclusively in either reach of 
the study area 
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Value Evaluation of Issue Ploughmans Creek 
to Bell River Bell River Downstream Potential Impacts 

Threatened 
species  

No threatened 
species have been 
recorded associated 
with the Ploughmans 
Creek, with only one 
species recorded in 
the Bell River near 
Molong (Silver 
Perch).  

Threatened fish 
species/populations 
may potentially occur 
in the waterways.  

Potential habitat 
present for 
threatened fish 
species 

Potential habitat present 
for threatened fish 
species 

Potential habitat is not 
expected to change in its 
distribution or abundance as a 
result of the proposed 
stormwater harvesting 
scheme. 

No sections of the waterways 
are expected to be dewatered 
or have zero flows as a result 
of the proposed scheme 

Habitat values for threatened 
species are expected to be 
maintained. 
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5. Recommendations 

5.1 Legislative Requirements 

A number of threatened species have the potential to occur within the study area based on a 

review of relevant databases and reports. Of these species, only the Silver Perch has been 

recorded within the waterways studied as part of this proposal (in the Bell River upstream of 

Larras Lee). Based on the hydrological modelling, it is not expected that there will be a 

significant change to the variability of flows within Ploughmans Creek and/or Bell River, 

although the magnitude of flows will be slightly reduced compared to natural/current flow 

conditions. Given this, the availability of suitable habitat and water quality for threatened 

species (if they occur within the study area) is not expected to change significantly (expecting 

minor to no change) under the proposed scheme and, as such, no seven part test has been 

prepared for any threatened species or population that may potentially occur within the study 

area. 

5.2 Mitigation measures 

Whilst the proposed stormwater harvesting scheme is not expected to have a significant 

effect on any threatened species or populations, the following mitigation measures are 

recommended for construction and operation of the scheme to ensure no negative impacts 

upon and the long term sustainability of the aquatic environment within the study area, 

including maintenance of its current ecological health: 

Construction 

• Silt fencing and sediment capture measures should be installed directly down slope from 

any works that have the potential to cause increased sediment runoff and increase 

sediment loads within the watercourses. This includes both in-stream and on downstream 

slopes surrounding work areas and roads. Captured fine sediment should be removed 

from the site following completion of the project 

• Pollutants from construction (i.e. fuels, oils) will be managed to ensure no contamination 

of waterways. Should a spillage occur, appropriate measures are to be in place to ensure 

that pollutants do not enter any waterways 

• Minimise any physical disturbance to the in-stream environment and only when 

disturbance can be justified 
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Operation 

• Monitoring of any potential changes in water quality and sediment input should be on-

going following the completion of the proposed development to ensure that no negative 

impacts are occurring as a result of the proposed scheme. Water quality monitoring 

should include turbidity, temperature, pH, electrical conductivity and dissolved oxygen 

within Ploughmans Creek and the Bell River. The ANZECC guidelines(2000) can be used 

as a guide to what values would be considered normal for a NSW waterways 

• Operate the scheme so that periods of zero flow are avoided unless they would be 

naturally occurring i.e. during an extended dry period 

• Avoid operating the scheme such there are rapid changes in flow (from high to low) that 

may cause stranding of aquatic biota 

• Operate the scheme such that high and flushing flows still occur at the same frequency 

as would occur naturally  
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The information contained in this document has been carefully compiled but Hydro Tasmania 

Consulting takes no responsibility for any loss or liability of any kind suffered by any party, 

not being the intended recipient of this document, in reliance upon its contents whether 

arising from any error or inaccuracy in the information or any default, negligence or lack of 

care in relation to the preparation of the information in this document. 
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