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33  EEXXIISSTTIINN GG  CCAATTCCHH MMEENN TT  
CCOONN DDIITTIIOONN SS  

3.1 STORMWATER INFRASTRUCTURE 

3.1.1 STORMWATER MANAGEMENT 

The stormwater system within the catchment is managed by a number of 
authorities.  An out line of stormwater management and responsibility is 
provided below for the Darling Mills Creek and Toongabbie Creek sub-
catchments, and the Parramatta River. 

1. Toongabbie Creek Sub-catchment

 

a. Blacktown Creek 

i. Blacktown City Council – creek and stormwater drainage 

b. Coopers Creek 

i. Holroyd City Council – creek upstream from Smith Street, 
Wentworthville; stormwater drainage in catchment 

ii. Sydney Water Corporat ion – creek (t runk drain) 
downstream from Smith Street to Darcy Road, 
Wentworthville 

iii. Parramatta City Council – downstream from Darcy Road, 
Wentworthville and stormwater drainage in the 
catchment 

c. Finlaysons Creek 

i. Holroyd City Council – upstream of Boronia Street , 
stormwater drainage in catchment 

ii. Sydney Water Corporation – creek (trunk drain) 

d. Grantham Creek 

i. Blacktown City Council – creek and stormwater drainage 

e. Greystanes Creek 

i. Blacktown City Council – drainage on west side of creek 
upstream of western railway line 

ii. Holroyd City Council – creek and drainage on east side 
of creek upstream of western railway line 

iii. Parramatta City Council – creek and drainage 
downstream of western railway line 
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f. Lalor Creek 

i. Baulkham Hills Shire Council – creek and stormwater 
drainage upstream of Old Windsor Road, Bella Vista 

ii. Blacktown City Council - creek and stormwater drainage 
downstream of Old Windsor Road 

g. Pendle Hill Creek 

i. Holroyd City Council – creek and drainage upstream of 
western railway line 

ii. Parramatta City Council – creek and drainage 
downstream of western railway line 

h. Quarry Branch Creek 

i. Parramatta City Council – creek and stormwater drainage 

i. Toongabbie Creek 

i. Baulkham Hills Shire Council – creek and stormwater 
drainage upstream from Old Windsor Road, Seven Hills 

ii. Blacktown City Council – creek and stormwater drainage 
downstream from Old Windsor Road to McCoy Park, 
Seven Hills 

iii. Parramatta City Council – creek and stormwater drainage 
downstream from McCoy Park to Parramatta River 

2. Darling Mills Creek Sub-catchment

 

a. Bellbird Creek 

i. Baulkham Hills Shire Council – creek and stormwater 
drainage 

b. Bidjigal Creek 

i. Baulkham Hills Shire Council – creek and stormwater 
drainage 

c. Blue Gum Creek 

i. Baulkham Hills Shire Council – creek and stormwater 
drainage 

ii. NSW State Forests – creek and stormwater drainage 
within Darling Mills State Forest 

d. Christmas Bush Creek 

i. Baulkham Hills Shire Council – creek and stormwater 
drainage 
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e. Darling Mills Creek 

i. Baulkham Hills Shire Council – creek and stormwater 
drainage upstream from council boundary near Windsor 
Road 

ii. Parramatta City Council – creek and stormwater drainage 
downstream from council boundary near Windsor Road 

iii. NSW State Forests – creek and stormwater drainage 
within Cumberland State Forest 

f. Excelsior Creek 

i. Baulkham Hills Shire Council – creek and stormwater 
drainage 

g. Hunts Creek 

i. Baulkham Hills Shire Council – creek and stormwater 
drainage upstream from northern boundary of Lake 
Parramatta Reserve 

ii. Parramatta City Council – creek and stormwater drainage 
downstream from northern boundary of Lake Parramatta 
Reserve 

h. Rifle Range Creek 

i. Baulkham Hills Shire Council – creek and stormwater 
drainage 

i. Saw Mill Creek 

i. Baulkham Hills Shire Council - creek and stormwater 
drainage 

3. Parramatta River

 

a. Brickfield Creek 

i. Parramatta City Council – drainage other than t runk 
drain (main channel) 

ii. Sydney Water Corporation – creek (trunk drain) 

b. Domain Creek 

i. Holroyd City Council – creek and stormwater drainage 
upstream from boundary of Parramatta Park 

ii. Parramatta Park Trust – creek and stormwater drainage 
within Parramatta Park (includes Parramatta Golf Course) 

iii. Parramatta City Council – Parramatta Golf Course to 
railway line and stormwater drainage on eastern side of 
Parramatta Park 
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c. Parramatta River 

i. Parramatta City Council – river and stormwater drainage 
upstream and downstream from Parramatta Park 

ii. Parramatta Park Trust – river and stormwater drainage 
within Parramatta Park 

In addit ion, the following stormwater infrastructure is managed in the 
catchment: 

• State Road corridors and reserves (eg. Cast le Hill Road, Cumberland 
Highway, Great Western Highway, James Ruse Drive, Old Northern Road, 
Old Windsor Road, Prospect Highway, Windsor Road) – Roads and 
Traffic Authority 

• Railway corridors (Western line and Carlingford line) – Rail Access 
Corporation 

• M2 Motorway corridor – Hills Motorway Ltd 

• M4 Motorway corridor – Statewide Roads Ltd (SWR) 

There are numerous sect ions of the catchment stormwater system that are 
privately owned, including areas of resident ial allotments, golf courses, 
industrial and commercial estates. 

3.1.2 EXISTING STORMWATER MANAGEMENT FACILITIES 

Exist ing stormwater management facilit ies within the catchment are described 
in Table 4.  Detent ion basins are designed to mit igate downstream flooding.  
Facilit ies that inf luence water quality are f loat ing lit ter booms, t rash t racks, 
gross pollutant t raps, constructed wet lands, retent ion (wet) basins and 
sediment traps. 

Table 4 is correct at the t ime of print ing.  For an up-to-date list of stormwater 
management facilit ies in the catchment, please refer to the Upper Parramtta 
River Catchment Trust ’s Stormwater Facilit ies Database located at 
www.uprct.nsw.gov.au

 

and follow the links to “Stormwater Facilit ies Database” 
from the Home Page or under the Flood Mitigation page. 

http://www.uprct.nsw.gov.au
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Table 4: Summary of Existing Stormwater Management Facilities in the Upper 
Parramatta River Catchment 
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3.2 HYDROLOGY 

The Department of Land and Water Conservat ion (DLWC) operates the 
following stream gauging stations in the catchment: 

• Toongabbie Creek at Briens Road, Northmead (#213005, 1979 - 1999); 

• Parramatta River at Cumberland Hospital, Parramatta (#213004, 
7/2/1979 - 7/2/1992). 

Table 5 provides monthly average f low for both sites based on data provided 
by DLWC.  Caut ion must be taken with the data for Parramatta River, as its 
reliability is quest ionable (I. Milroy, pers. com.).  Unfortunately, average 
monthly runoff data could not be provided.  Time weighted st ream discharge 
duration curves are provided for each site in Figure 7 and Figure 8. 

Downes (1998) predicted surface runoff, inf ilt rat ion and evaporat ion rates 
using the modelling software 'XP-SWMM'.  The results for Parramatta River at 
the Cumberland Hospital are provided below in Table 6.  Care should be 
exercised with the data: 1993 and 1994 were dry years with annual rainfall 
approximately 30% less than the long term mean; 1995 received 10% more 
rainfall than the long term mean; and the modelled period 1992-1996 received 
10% less rain than the five year mean (Downes, 1998). 

The Upper Parramatta River Catchment Trust has est imated peak f low rates 
based on 1990 aerial photographs of the catchment using the 'RAFTS' and 
'Mike-11' models.  The results for four stat ions in the catchment are presented 
in Table 7. 
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Table 5: Mean Monthly Flow at Stream Gauging Stations in the Catchment 

 

Table 6: Estimated Hydrology at Cumberland Hospital, Parramatta River 1992-
1996 (Source: Downes, 1998) 
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Figure 7: Time Weighted Discharge Duration Curve for Parramatta River at 
Cumberland Hospital 

(Mean Values; Intervals of 1 day; 7/01/1979-20/11/98) Source: DLWC 
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Figure 8: Time Weighted Discharge Duration Curve for Toongabbie Creek at 
Briens Road 

(Mean Values; Intervals of 1 day; 17/03/1979-20/11/98) Source: DLWC  
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Table 7: Estimated Peak Flow Rates (Source: Upper Parramatta River Catchment 
Trust: Modelling using RAFTS & MIKE-11 based on 1990 aerial photographs of 

catchment) 

 

3.3 FLUVIAL GEOMORPHOLOGY5 

The geomorphology reflects the two dist inct geological foundat ions of the 
catchment.  The Darling Mills Creek system is typical of the deeply incised 
sandstone terrain of the Hornsby Plateau.  The characterist ic v-shaped valleys 
and sandstone scarps and benches, with relat ively small deposits of alluvium 
at the stream confluences dominate the Darling Mills sub-catchment. 

In contrast , the Toongabbie Creek system drains from and through f lat to 
gent ly undulat ing shale-based terrain of the Cumberland Plain.  There is a 
marked absence of the rocky slopes and benches that typify the Hornsby 
Plateau.  More extensive deposits of alluvium are found along the Cumberland 
Plain st reams in the Toongabbie Creek sub-catchment.  These generally form 
the South Creek soil landscape.  Billabongs, backswamps and meanders are 
scattered across the sub-catchment. 

A more discrete change in geomorphology occurs in the eastern sect ion of the 
Toongabbie Creek system, where shale terrain dominates but sandstone 
outcrops occur in the gullies and along numerous streambeds. 

                                           

 

5 Fluvial

 

adj.: of, pertaining to, or produced by a river.  Geomorphology

 

n.: the study of the 
characteristics, origin and development of land forms.  Macquarie Dictionary (1991) 
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3.4 WATER QUALITY 

3.4.1 AMBIENT WATER QUALITY 

Water quality criteria 

Water quality in the catchment is generally measured against the nat ional 
benchmark, Australian Water Quality Guidelines for Fresh and Marine Waters 
(ANZECC, 1992).  The water quality guidelines that apply to the Upper 
Parramatta River catchment are: 

• Protection of Aquatic Ecosystems 

• Recreational Water Quality and Aesthetics 

Recreat ional water quality guidelines can be further divided into three 
categories: 

• Primary Contact Recreation (eg swimming) 

• Secondary Contact Recreation (eg fishing & boating) 

• Passive Recreation (eg scenic appreciation) 

The adopted Water Quality Objectives applicable to the Upper Parramatta River 
Catchment are provided in Table 8.  These include criteria, recommended by 
Laxton and Git t ins (2003), which have been modif ied to ref lect more 
accurately local conditions within the catchment. 

An explanat ion of some of the above parameters and their inf luence on the 
ecology of aquatic systems is provided in Appendix 3. 

Table 8: Adopted Water Quality Objectives (Source: Laxton and Gittins, 2003) 

µ µ
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=5 ppt over any 12 month period

=150 cfu/100mL (min. 5 samples collected 

=1000 cfu/100mL (min. 5 samples 

=20% reduction in natural visual clarity; =10 points 
=50% change in 
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Catchment water quality monitoring 

A number of water quality studies have been performed in the catchment.  
Local schools involved in the Streamwatch program have undertaken a regular 
water-monitoring program since 1993.  More than 30 Streamwatch monitoring 
sites include Model Farm Creek, Toongabbie Creek, Pendle Creek, Greystanes 
Creek, Finlaysons Creek, Grantham Creek, Hunts Creek and Lake Parramatta. 

The Upper Parramatta River Catchment Trust contracts J.H. and E.S. Laxton Pty. 
Ltd. to undertake water quality monitoring each month.  This work has been 
carried out since January 1990 and is cont inuing.  Freshwater sampling 
stations are located at: 

a. Parramatta River at Marsden Street Weir, Parramatta 

b. Toongabbie Creek at Redbank Road Bridge, Northmead 

c. Darling Mills Creek behind Parramatta Gaol at Board Street , North 
Parramatta 

d. Lake Parramatta at the overflow into Hunts Creek 

Sydney Water Corporat ion has funded a number of water quality monitoring 
programs in the catchment (eg AWT Ensight , 1997a; Ball, 1995; Ferguson, 
Long & Simeoni, 1995; Hickey, Gillespie & Stephens, 1995; Simeoni et al, 
1994).  Rout ine monitoring has been conducted at the Parramatta (Charles 
Street) Weir since 1993 as part of the Eutrophicat ion, Surveillance and 
Performance Measurement Monitoring Programs (eg. Ball 1995; AWT Ensight 
1996a, 1997a).  Further rout ine dry weather and intensive wet weather 
monitoring by Sydney Water occurred upstream of the weir at Cumberland 
Hospital and in the minor t ributary of Bidjigal Creek (Simeoni et al, 1994; 
Ferguson et al, 1995; and AWT Ensight 1996b). 

Table 9 and Figure 9, Figure 10, Figure 11, Figure 12 and Figure 13 provide 
annual averages of the results of water quality monitoring from 1990-2002 
compared with water quality criteria for the protect ion of aquat ic ecosystems 
as suggested by Laxton and Git t ins (2003).  The suggested water quality 
criteria are those thought to have existed in the Upper Parramatta River prior 
to European set t lement of the catchment and are a modif icat ion of the 
objectives recommended by ANZECC (1992). 

A summary of the results for each water quality parameter are provided below: 

Temperature 
Mean Minimum and Maximum temperatures met the water quality object ive in 
all cases.  Individual occurrences of minimum temperatures less than 10°C 
were recorded for 9 out of the 13 years sampled (Laxton and Git t ins, 2003).  
These were most common at the Toongabbie Creek station. 

Salinity and Conductivity 
Salinity and conduct ivity generally complied with water quality object ives, 
according to Laxton and Git t ins (2003).  Moreover, Sydney Water data from 
1996 to 1997 indicated compliance with ANZECC ecosystem protection criteria 
on all sampling occasions during wet and dry weather for conduct ivity (Sydney 
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Water, 1998c).  Comparison of mean salinity data taken from the sampling 
stat ions by Laxton found Toongabbie Creek to exhibit the highest salinity and 
Lake Parramatta the lowest salinity levels in general.  A typical t rend was 
observed: the salinity of the sampling stat ions increased as f low rates 
decreased.  Increasing soil salinity has been ident if ied in the South Creek 
catchment and has the potent ial to increase in this catchment.  Already there 
are high levels of salinity in Blacktown and Greystanes Creeks. 

pH 
Limits for pH have met ANZECC guidelines and customised water quality 
object ives according to Laxton and Git t ins (2003) in all cases between 1990 
and 1997, and between 1996 and 1997 according to Sydney Water (1998c).  
However, pH data from AWT EnSight (1997a) between 1993 and 1996 
indicated a 95% compliance with ANZECC guidelines for ecosystem protect ion 
at Parramatta (Charles Street) Weir. 

Table 9: Comparison of temperature, salinity, pH and dissolved oxygen maxima 
and minima with adopted Water Quality Objectives for freshwater stations in the 

upper Parramatta River catchment, 1990-2002 (based on Laxton and Gittins 
2003) 

* pH limits for creeks with sandstone catchments 

Dissolved Oxygen 
Dissolved oxygen levels in the freshwater creeks leading to the Upper 
Parramatta River were highly variable over the period 1990 to 2002.  Values 
ranged from approximately 111% saturat ion to less than 5% saturat ion (Laxton 
and Git t ins, 2003).  The greatest variance in percentage dissolved oxygen 
saturat ion occurred in Lake Parramatta (576), followed by the freshwater 
section of the upper Parramatta River (410).  In May 2000, the lowest dissolved 
oxygen concentrat ion recorded for the River was 30.3% saturat ion.  
Streamwatch data indicates similar variability. 
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Recent Streamwatch results highlighted low dissolved oxygen levels in the 
following water bodies: 

• Upper Finlaysons Creek at Central Gardens, Merrylands West 

• Upper Toongabbie Creek at Crestwood Reserve, Baulkham Hills 

High levels of bio-chemical oxygen demand were also noted in: 

• Greystanes Creek 

• Lower Hunts Creek 

• Model Farm Creek (UPRCT 1998 unpublished data). 

Phosphorus 
Assessment of the annual average data illust rates non-compliance with 
adopted water quality object ives in Darling Mills Creek, Toongabbie Creek and 
Parramatta River at Marsden Street Weir (Figure 9).  Total phosphorus in Lake 
Parramatta did not meet the water quality object ives in 7 of the 13 years.  
Simeoni et al (1994) reported that total phosphorus levels increased 
proport ionally with st ream flow.  Median values of total phosphorus for the 
period between 1996 and 1997, calculated by Sydney Water, show levels of 
phosphate at the Charles Street Weir, Parramatta increasing from 51 µg/ L in 
dry weather to 183 µg/ L in wet weather (Sydney Water 1998b).  AWT Ensight 
(1997a) indicated that the sampling site at Charles Street Weir ranked highly 
for total phosphorus in all weather condit ions.  The highest total phosphorus 
levels have been observed through summer and autumn.  The release of 
phosphorus from sediments is also likely to peak at this t ime, due to 
increased water temperatures and sediments becoming anoxic (lacking 
oxygen) (de Jonge et al, 1993; Froelich, 1988). 

Streamwatch data has displayed high levels of total phosphorus in the major 
and minor t ributaries of the catchment, with concentrat ions frequent ly above 
0.3 mg/ L, exceeding the ANZECC guideline.  Streams displaying such high 
levels include: 

• Upper and Lower Toongabbie Creek 

• Upper Rifle Range Creek 

• Blacktown Creek 

• Lower Hunts Creek 

• Upper Quarry Creek 

• Upper Finlaysons Creek. 
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Figure 9: Total Phosphorus percentile values compared with water quality objectives 
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Nitrogen 
Annual means of total nit rogen data collected from Toongabbie, Darling Mills 
Creeks, Lake Parramatta and the Parramatta River exceeded the water quality 
object ives from 1991 to 2002 (Figure 10).  Summary stat ist ics for water 
quality monitoring by Sydney Water at Charles Street weir from 1993 to 1997 
indicate that levels of total nit rogen increase after rainfall, with wet weather 
means 60-100% higher than those for dry weather (AWT EnSight, 1997a).  AWT 
Ensight (1997a) show that total nit rogen at Charles Street weir ranked second 
highest to Duck River in an assessment of 11 sites in Port Jackson under all 
weather conditions. 

High levels of nit rates were recorded by Streamwatch groups in the following 
creeks: 

• Upper Toongabbie Creek (Crestwood Reserve) 

• Upper Finlaysons Creek 

• Blacktown Creek 

• Lower Hunts Creek 

• Upper Quarry Creek 

Suspended Solids & Turbidity 
Data collected under the Sydney Water Stormwater Monitoring Program in 
1993 indicate levels of suspended solids in the Parramatta River (Cumberland 
Hospital) increase in wet weather.  Simeoni et al (1994) and Ferguson et al 
(1995) ident if ied a general t rend in data from wet weather sampling; 
suspended solids concentrat ions increased with increasing st ream flow.  
Figure 11 shows general non-compliances for Total Suspended Solids for the 
period 1990-2002 based on monitoring by Laxton. 

Streamwatch schools ident if ied high levels of turbidity in the following 
streams: 

• Upper Pendle Hill Creek (due to excessive algal activities) 

• Upper Lalor Creek (due to sedimentation) 

• Upper Greystanes Creek (due to sedimentat ion and excessive algal 
activities) 

• Lower Toongabbie Creek (due to sedimentat ion and excessive algal 
activities) 

• Model Farm Creek (chemical spill) 

• Upper Blacktown Creek (due to sedimentat ion and excessive algal 
activities) 
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Figure 10: Total Nitrogen percentile values compared with water quality objectives 
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Chlorophyll-a 
According to results from water analysis carried out by Sydney Water, 
approximately 50 per cent of Chlorophyll-a samples collected at the Charles 
Street Weir, Parramatta exceeded the ANZECC criterion for ecosystem 
protect ion.  It has been suggested that the high levels of turbidity in this 
section of the Parramatta River limit algal growth (Sydney Water, 1998c).  Algal 
blooms and associated odours and stagnat ion have been noted by the 
Streamwatch group, Crestwood High School, in Toongabbie Creek at 
Crestwood Reserve. 

A summary of chlorophyll-a percent ile values against the water quality 
object ives are shown in Figure 12.  In general, non-compliances prevail at all 
sampling sites.  Lake Parramatta has complied with the object ives in 6 of the 
13 years sampled. 

Faecal bacteria 
Laxton and Gittins (2003) noted that faecal coliform levels did not comply with 
the ANZECC criteria for primary contact recreat ion.  Figure 13 confirms this 
statement, showing non-compliances for all stat ions, except ing at Marsden 
Street weir and Lake Parramatta in 2 years and 1 year respect ively.  Similarly, 
Sydney Water (1998c) established that geometric mean faecal coliform levels 
at the Charles Street weir in Parramatta complied with primary contact 
recreat ion criteria on less than 22 per cent of sampling days between 1996 
and 1997, rendering the water unsuitable for swimming most of the year.  
Compliance with secondary contact criteria occurred for 77 per cent of 
sampling occasions between 1994 and 1996 and 60 per cent of sampling 
occasions from 1996 to 1997.  Levels of compliance during wet weather were 
low, with coliform bacteria exceeding the primary and secondary contact 
recreat ion criteria on all wet weather sampling occasions.  The increase in wet 
weather faecal coliform bacteria was shown to correlate with st reamflow 
(Simeoni et al, 1994), with a geometric mean of 25,000 cfu/ 100mL compared 
with 560 cfu/ 100mL in dry weather during the sampling period of 1994-1996 
(AWT EnSight, 1997a). 

Although faecal coliform levels are substant ially greater during wet weather, 
low levels of compliance with primary and secondary contact recreat ion 
criteria and levels of faecal coliforms exceeding 500 cfu/ 100 mL in t ributary 
st reams occur in dry weather.  This informat ion agrees with AWT EnSight 
(1997a), where the Friedman's Test Ranking for faecal coliforms at all 
sampling locat ions in Port Jackson indicated that the sampling site at Charles 
Street weir has the highest mean rank for the region against 17 other 
sampling sites under 'dry' and 'moderate' weather condit ions.   This implies 
that there is a significant problem with sewer leaks.  Therefore, if leakage were 
occurring during dry weather, remediat ion would lead to an improvement in 
the dry weather water quality at least in the t ributary st reams (Sydney Water, 
1998b).  In addit ion, the poor t idal f lushing and reduced dry weather f lows of 
the river above the weir, the presence of waterfowl faeces and favourable 
environmental condit ions such as light and temperature inf luence the elevated 
levels of faecal coliforms. 



 

Upper Parramatta River Stormwater Management Plan 2002 48

Streamwatch data indicates high faecal coliform bacteria counts, part icularly 
after storm events.  Such streams that have recorded high levels are: 

• Lower Finlaysons Creek 

• Lower Toongabbie Creek 

• Upper and Lower Hunts Creek 

• Middle Lalor Creek 

• Blacktown Creek 

• Lower Model Farm Creek. 

Toxic chemicals 
Intensive wet weather sampling conducted between September 1995 and 
December 1996 by AWT EnSight (1996b) for Sydney Water at the Cumberland 
Hospital site in the Parramatta River at Parramatta indicated that levels of 
organic pollutants (including organochlorine pest icides and aromat ic 
compounds) and t race metals were generally low and often less than the 
analytical level of detection. 

Greystanes High School Streamwatch students ident if ied herbicide spraying as 
a problem in Pendle Hill Creek.  Model Farm Creek was affected on occasions 
by oily surface f ilms and colour according to the Model Farm High School 
Streamwatch group.  Mitchell High School's Streamwatch team noted smell, 
surface foams and colour in Blacktown Creek in Orana Park. 

Sediments are a useful indicator of the contaminated status of rivers and 
streams due to the tendency for most pollutants to become at tached to 
sediment.  Birch (u.d.) carried out a study of f luvial sediments in the 
catchment to establish any environmental impacts and found high 
concentrat ions of zinc, lead, and copper adjacent to industrial areas and 
moderate levels in the urban catchments relat ive to pre-urbanisat ion.  The 
highest concentrat ions were located adjacent to the Seven Hills and Girraween 
industrial areas.  Pendle Hill and Finalysons Creeks, which drain the Great 
Western Highway and M4 motorway, also contained high levels of these heavy 
metals.  Organochlorine pesticide (Heptachlor, Heptachlor-epoxide, Chlordane, 
Dieldren, and DDT) sediment concentrat ions closely followed the t rends seen 
with heavy metals near the industrial areas.  Pendle Hill Creek sediments 
contained a reasonable level of pesticides (including DDD and DDE) as well. 

Based on the water quality assessments by Laxton from 1990 to 2002, 
none of the water bodies monitored in the catchment achieved full 
compliance with water quality objectives.  Lake Parramatta

 

nearly 
achieved compliance.
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Figure 11: Total Suspended Solids percentile values compared with water quality objectives 
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Figure 12: Chlorophyll-a percentile values compared with water quality objectives 



 

Upper Parramatta River Stormwater Management Plan 2002 51

0

500

1000

1500

2000

2500

1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002

cf
u

/m
L

WQO

Marsden St. Weir

Darling Mills Creek

Lake Parramatta

Toongabbie Creek

 

Figure 13: Total Faecal Coliform bacteria median values compared with water quality objectives 
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Litter 

Lit ter is a consistent pollutant in the catchment.  Laxton and Git t ins (2003) 
comments that during minor rainfall events accumulated garbage and other 
substances are delivered downstream into the upper t idal reaches of the 
Parramatta River where they are carried backwards and forwards with the 
t ides.  A large amount of f loat ing material, plast ic, polystyrene packaging, 
plast ic and metal canisters and organic matter gets t rapped in the mangroves 
along the river's edge. 

Streamwatch students have recognised excessive lit ter problems in the 
following creeks: 

• Lower Finlaysons Creek 

• Lalor Creek 

• Blacktown Creek 

• Pendle Hill Creek 

Biological Monitoring 

An assessment of environmental health ut ilising macroinvertebrates6 as 
indicators was undertaken in 1997 for the Upper Parramatta River Catchment 
Trust (Lee Lau & Associates, 1997).  Streamwatch groups in the catchment also 
perform macroinvertebrates survey at least twice a year.  The advantage of 
using such organisms to monitor water quality over convent ional physico-
chemical7 methods is that the diversity of organisms and their relat ive 
abundance can provide a more reliable account of ecosystem health.  
Biological monitoring considers all the environmental condit ions of the 
waterways; whilst physico-chemical monitoring is able to assess a regular 
condit ion, the biology of the st ream is cont inuously responding to long term, 
short term and irregular events.  Used in conjunct ion with physico-chemical 
monitoring of water quality, the macroinvertebrate monitoring can assist in 
the determination of ecological impacts of particular contaminants. 

Increases in pollut ion result in a reduct ion in the diversity and abundance of 
sensit ive macroinvertebrate species while species more tolerant to pollut ion 
will increase in abundance.  Sites chosen for the biological monitoring 
program were near or at existing physico-chemical water monitoring sites. 

The results indicated that there is signif icant variat ion of diversity and 
abundance of organisms across the catchment.  The results also exposed a 
signif icant dif ference in health between the two major sub-catchments in the 
Upper Parramatta River catchment, Toongabbie Creek and Darling Mills Creek.  
The ecology of the Darling Mills sub-catchment is more product ive and its 

                                           

 

6 macro-: seen with the naked eye. –invertebrate: animal without a backbone. 

7 Physico-chemical monitoring: water quality monitoring which assesses the physical and 
chemical properties of water.  For example, pH and Total Phosphorus are physico-chemical 
parameters. 
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ecology less affected by pollut ion than the Toongabbie Creek sub-catchment.  
The 'healthiest ' creeks in the catchment, according to Lee Lau & Associates 
(1997), are located in the Darling Mills Creek system: 

• Upper Rifle Range Creek at North Rocks, 

• Bellbird Creek at West Pennant Hills, 

• Darling Mills Creek at West Pennant Hills and Baulkham Hills. 

The Toongabbie Creek sub-catchment does not support a rich diversity of 
macroinvertebrates, and it evident that ecosystem health is poor (Lee Lau and 
Associates, 1997).  Examples of unhealthy creeks are: 

• Pendle Hill Creek 

• Greystanes Creek 

• Lower Toongabbie Creek at Westmead, 

• Blacktown Creek at Blacktown. 

Such a contrast in the sub-catchments can be explained by the land use of 
each.  The Toongabbie Creek sub-catchment contains large areas of 
resident ial, industrial and commercial development with only small remnants 
of bushland.  The creeks in many areas have been converted to concrete 
channels. Conversely, Darling Mills Creek sub-catchment contains relat ively 
extensive t racts of bushland with mainly resident ial land use, and the majority 
of the sub-catchment has natural creeks.  Quarry Branch Creek at Torry Burn 
Reserve, Baulkham Hills in the Toongabbie Creek sub-catchment demonstrates 
this point .  It is surrounded by a large amount of bushland and resident ial 
premises, and was rated the 'healthiest' creek in the sub-catchment. 

Reduct ion in pollut ion and increase of bushland along creeks would 
signif icant ly improve the physical condit ion of the catchment.  Nat ive aquat ic 
and riparian vegetation are believed to be one of the best ways to purify water, 
and at the same t ime, provide habitat to support biologically diverse aquat ic 
ecosystems. 

Waterways in the Toongabbie Creek sub-catchment were noted by Lee Lau and 
Associates (1997) to defy the expected t rend of decreasing diversity and 
abundance of macroinvertebrates downstream to a more polluted area, or vice 
versa with dilut ion.  A t rend in this instance was not evident , and therefore 
suggests that pollutant sources are highly dif fuse in the sub-catchment.  This 
contrasts with the Darling Mills sub-catchment where macroinvertebrate 
diversity generally decreased downstream. 
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Table 12: Comparison of Wet Weather and Dry Weather Pollutant Loads in the 
Upper Parramatta River Catchment (Source: Downes, 1998) 
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Table 13: Comparison of Average Pollutant Export Rates From and Within the 
Catchment 

                                           

 

i Downes (1998) 

ii Sydney Water (1994) 

iii Sydney Water (1995) 

iv Downes (1998) 

v Downes (1998) 

vi Downes (1998) 




