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1. Introduction
This report presents the results of stormwater quality monitoring undertaken during
2001/2002 in response to a request from the Mornington Peninsula Shire that some
guidance be provided as to the sources and relative importance of stormwater pollutant
inputs to Chinamans Creek..
1.1. Scope of Monitoring and Assessment
The scope of the monitoring program involved limited sampling in both dry weather and
wet weather periods. It was initially anticipated that two low flow samplings and two high
flow samplings would be undertaken. Due to the drought there were no high flow events in
the Chinamans Creek system during this period, and in fact Chinamans Creek major
tributary, the Drum Drum Alloc Creek, only flowed until January 2002. The report however
presents results of local drain monitoring during a rainfall event on 6/12/02, although not
enough runoff was generated to result in flow in either Drum Drum Alloc Creek or
Chinamans Creek at Elizabeth Avenue.
On site measurements were conducted for dissolved oxygen, pH and conductivity. Samples
were analysed by Water Ecoscience for a range of parameters including turbidity, nitrate N,
Ammonia N, TKN, total N, reactive P and Total P. The wet weather drain samples taken on
6/12/02 were also analysed for a range of heavy metals.

2. Monitoring Results and Comments
The analysis results for samples taken on 12/12/01, 14/1/02 and 6/12/02, as obtained by
Water Ecoscience at their Mt. Waverley laboratory are shown on Tables 1, 2 and 3.
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Table 1 Dry Weather Monitoring on 12/12/01
PARAMETER

Estimated Flow I/s
Temperature C
Conductivity uS/cm
pH, units
Dissolved Oxygen mg/1
Turbidity NTU
Nitrate+Nitrite N mg/1
Ammonia N mg/1
TKN mg/1
Total N mg/1
Reactive P mg/L
Total P mg/L

Chinamans
Drum Drum Chinamans Chinamans
Creek
Creek d/s of
AHoc Creek Creek @
@ Boneo Rd. Browns Tributary @ Tootgarook
cnr Browns
Swamp @
Road
and Boneo Elizabeth Ave.
Rds.
I
10
30
2
16.7
16.7
14.5
16.2
1200
1600
2100
1300
7.8
7.4
7.5
S.I
8.6
3.2
2.3
9.8
17
0.8
0.8
4.7
3.5
38
0.006
0.013
0.033
0.008
0.29
0.014
2.1
2.1
0.88
1.1
40
5.6
0.88
1.1
0.003
0.2
0.020
0.005
0.44
0.036
0.025
0.050

Table 2 Dry Weather Monitoring on 14/1/02
PARAMETER

Estimated Flow 1/s
Temperature C
Conductivity uS/cm
pH, units
Dissolved Oxygen mg/1
Turbidity NTU
Nitrate+Nitrite N mg/1
Ammonia N mg/1
TKN mg/1
Total N mg/I
Reactive P mg/L
Total P mg/L

pruml}rum Chinamans Chinamans
Chinamans
Alloc Creek Creek®
Creek d/s of
Creek
@ Colchester Browns
Tributary @ Tootgarook
Avenue.
Road
cnr Browns
Swamp @
and Boneo Elizabeth Ave.
Rds.
1
2
1
No Flow
17.3
14.6
16.6
1100
1900
2400
7.7
7.6
7.5
6.7
2.2
1.5
4.4
3.4
1.9
7.2
0.003
0.019
0.072
0.006
0.033
0.86
1.7
1.9
8.1
1.8
1.9
0.011
0.020
0.018
0.073
0.068
0.070
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Table 3 Wet Weather Monitoring on 6/12/02*
PARAMETER

Flow, I/sec
Temperature C
Conductivity uS/cm
pH, units
Dissolved Oxygen mg/1
Turbidity NTU
Nitrate+Nitrite N mg/i
Ammonia N mg/1
TKN mg/1
Total N mg/1
Reactive P mg/L
Total P mg/L
Cadmium, mg/1
Zinc, mg/I
Copper, mg/1
Iron, mg/1
Nickel, mg/1
Lead, mg/1
Chromium, mg/1

Chinamans Creek Roadside Drain - Roadside Drain David Court
Jennings Court
@ Eastbourne
Road
1
2
50
16.8
16.5
17.1
260
350
170
7.6
10.0
7.6
ND
ND
8.3
240
40
2.5
0.11
0.037
0.06
0.11
0.013
0.040
1.0
0.76
U.
1.1
0.82
1.7
0.027
0.037
0.007
0.45
0.29
0.18
O.01:
<0.01
0.21
0.21
0.17
0.12
17
5.3
0.02
O.02
<0.05
<0.05
0.04
<0.01

• Despite some heavy overnight rainfall (>20mm) there was still no flow in Drum Drum Alloc
Creek, or in Chinamans Creek at Elizabeth Avenue. Monitoring sites were therefore amended to
include to local roadside drains. Chinamans Creek was flowing at Eastbourne Road as a result of
runoff from the local urban catchment rather than flows from the catchment draining to Tootgarook
Swamp.

A number of comments may be made with respect to the three monitoring runs:
Dry Weather Monitoring of 12/12/01
•

The conductivity at all sites was high indicating influences of groundwater inflows to
the creek system.
• Dissolved oxygen levels were very low at sites along Chinamans Creek both within and
downstream of the Tootgarook Swamp.
• Nitrate N levels were elevated just downstream of the Swamp. This could be due to
high levels of nitrate in groundwater discharges to the swamp or to the influence of the
high levels in the Browns Road tributary.
• The Browns Road tributary contained the very high level of 38 mg/1 of Nitrate N. This
is most likely due to an upstream point source. Flows from this drain were also
observed in dry weather on the 25/5/02 and 28/5/02. Turbidity levels were elevated at
these times.

3
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•

•

•

The levels of phosphorus in both Drum Drum alloc and Chinamans creek were low,
probably due to uptake via plant and algal productivity and adsorption on creek
sediments and plant surfaces
Turbidity levels (and hence suspended sediment levels in Chinamans Creek were very
low. This is observed in nearly all flow conditions and is a reflection of the ability of
the Tootgarook Swamp to remove any incoming sediment from suspension. In fact
apart from its essential function in water quantity mitigation, it plays a key role in
reducing any of the pollutants entering it.
As in the previous monitoring dissolved oxygen levels were very low at sites along
Chinamans Creek both within and downstream of the Tootgarook Swamp

Diy Weather Monitoring of 14/1/02
•

•

•

Drum Drum Alloc Creek at Colchester Avenue showed elevated levels of Nitrate N,
The creek had no surface flow further upstream at Old Cape Schanck Road so the flow
observed at this site is most likely due to local inputs from the golf course pcJndustrial
area. Observations and anecdotal evidence suggests that the creek only carries surface
flow in the wetter months of the year, and carries subsurface flow in its sandy bed for
the rest of the year. If this is the case the creek would be acting as a large bioretention
swale, providing treatment to point source and stormwater inputs in low to medium
flow periods,
As in the previous monitoring the levels of both reactive P and total P in both Drum
Drum alloc and Chinamans creek were low. The sandy nature of the catchment and the
potential uptake of phosphorus in both the Drum Drum Alloc Creek channel and the
Tootgarook Swamp may explain the low levels observed. Such natural assimilation and
soil absorbtion effects may be particularly important in this catchment where
agricultural activities predominate and treated wastewater is used for both golf course
and industrial irrigation.
Conductivity levels had further increased in the swamp, again indicating the importance
of groundwater contribution to swamp water quality.

Wet Weather Monitoring of 6/12/02
*'
• Both Chinamans Creek and Drum Drum Alloc Creek lacked flow despite over 20rnrn of
overnight rain. The strong flow observed in Chinamans Creek at Eastbourne Road was
due to local urban runoff. The quality of this urban runoff was a little better than
expected for any sewered residential area, with very low turbidity and relatively low
levels of total N. This may have been due to the sampling time in relation to the storm
flow (ie the sample was taken on the falling limb of the flow event and most pollutants
had already been washed of the local catchment.
• The monitoring of the roadside drains showed the water quality impact of runoff from
roads and other impervious surfaces in an industrial subdivision.
• The Jennings Court sample had a high pH of 10.0 due to the influence of alkaline
compounds from nearby concrete batching plant.
• The turbidity levels of both drain samples were relatively high
• Metal levels were generally high, in particular the levels of iron and copper.
• Both drain samples were dark in colour, perhaps due to road compounds and material
abraded from car tyres.
• The samples were taken after the area had received considerable flushing overnight.
The quality could therefore be far poorer near the start of the flow event.
4
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3. Discussion of Stormwater Quality Influences
Only a small proportion of the Chinamans Creek catchment (perhaps 10% of the total area
of 4500 hectares) supports residential or industrial development. Such development is
growing quickly and has the potential to impact on receiving waters so it is worth
examining urban runoff in greater detail.
3.1. General Influences on Stormwater Quality
The quality of urban Stormwater is a reflection of the nature and quality of urban
development. Traditionally the emphasis of urban Stormwater management has been on
controlling the quantity of Stormwater by capturing runoff close to its source, collecting it
and transporting it as quickly as possible to the nearest watercourse. There was little regard
to the quality of this storm-water or the impact it might have on the receiving waters.
Stormwater was treated as a nuisance rather than as a potential resource, and Stormwater
quality was rarely seen as an issue.
Today our viewpoint has changed. The emphasis is on reducing peak discharges and runoff
volumes to waterways; on containing and managing water quality, and, where possible on
harvesting and re- using Stormwater. However, to achieve these new objectives, a cooperative and co-ordinated partnership approach is required between the community, local
government and regional Stormwater management agencies where these exist.
Furthermore, a clearer understanding of the nature of the urban run-off problem, its causes,
and its impacts is required to ensure effective and efficient storrnwater management. The
recently completed Mornington Peninsula Shires Urban Stormwater Management Plan
goes part of the way to achieve these objectives, however it is likely that more detailed
water quality investigations and monitoring will be required.
The progressive urbanisation of any area leads to substantial changes in both the quantity
and quality of water discharged from a catchment. Both aspects need to be considered
together due to their mutual interdependence
From the viewpoint of storrnwater quantity, urbanisation leads to an increase in impervious
area and decreases in infiltration, use by vegetation, and natural valley storage This results
in well documented hydrological changes including increased storm peak flow, higher
storm runoff volumes, and more frequent flow events and bank full flows in the receiving
waterways. Where natural waterways have not already been replaced by pipes or concrete
channels, they often respond to this altered hydrological regime by erosion of their bed and
banks so as to cope with the increased flow.
Urbanisation has just as significant an effect on water quality, but this effect is generally
less widely understood. Rain water falling on urban catchments picks up pollutants from
both the atmosphere and from the surfaces it comes in contact with. Falling raindrops can
wash large amount of nitrogen, phosphorous, suspended solids, organic particles and heavy
metals out of the atmosphere. As the raindrops reach the ground they wash large amounts
of accumulated pollutants off the surfaces of vegetation, roofs, parking lots and roads. The
resulting storrnwater runoff is often termed urban runoff, and it is said to contain non-point
source or diffuse source pollution because it originates from a variety of sources rather than
a discrete source, such as a factory discharge.
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3.1.1. Stormwater quality Processes
Stormwater quality is the result of a complex interaction of natural catchment processes and
the activities of individuals and organisations within the catchment. Duncan (1995) has
reviewed Stormwater quality processes and has identified the main processes which
contribute to or influence the overall Stormwater pollution load. These are:
•
•
•
•
•

Wet and dry deposition of atmospheric contaminants
Interception of rainfall on plants, plant debris, buildings and roofs
Buildup of contaminants on impervious surfaces
Washoff from surfaces into formed channels or pipes
Transport along channels or pipes to receiving waters

To these basic processes could be added number of other contributing factors including:
•
•
•
•
•
•
•

Overflows or spills from sewers
Illegal connections to Stormwater
Illegal waste disposal
%
Deliberate or accidental pollution spills
Failure of treatment systems due to inadequate maintenance
Seepage of septic tank effluent and tip leachates
Licenced treated wastewater discharges

The following table shows the major classes of pollutants in urban runoff and their most
obvious impacts.
\

'%:;rf"

Table 4 Pollutants Classes, Sources and their Impacts on Receiving Waters
Category

Typical
Components

Impacts

Typical Sources

Pathogenic
Organisms (P)

Faecal coliforms,
bacteria, viruses

Closure of Beaches
Human infection
Illness and disease

Sullage, sewer overflows,
animals, dangerous wastes

Oxygen depleting
substances
De-oxygenation (D)

Organic matter

Low dissolved oxygen
Smells, stress to aquatic
life

Sullage, sewer overflows,
animal waste, grass and leaf
litter

Toxicants including
metals and salts
(T)

Pesticides, herbicides,
petroleum products,
lead, zinc

Bio-accumulation.
Death of aquatic life

Cars, car parks, roads,
processing industries, spills,
atmospheric deposition,

Sediment (S)
Including suspended
solids and Turbidity

Silt, sand, gravel, clays

Muddy water, siltation,
smothering of aquatic life

Stream erosion, construction
sites, unmade roads, sand
transport

Aesthetics and Litter
(A)

Paper, plastic, leaves,
dead vegetation

Mainly visual, interferes
with aquatic life

Commercial areas, fast food
outlets, plant debris

Nutrients

Phosphorus and

Promotes plant and algal

Sullage, sewer overflows,
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Eulrophication (E)

nitrogen

growth, blue green algal
blooms

animals, STP discharges,
leaves

It is apparent that the quality of urban runoff is such that it will severely degrade the
beneficial uses of receiving waters and will adversely effect the organisms within those
waters. In many urban areas the quality of low flows has improved substantially over the
last 25 years due to accelerated sewerage programs and point source control and licensing,
whereas the quality of high flows (ie. rainfall related) continues to deteriorate.
Typically urban runoff can contain the following concentrations of pollutants as compared
to secondary treated sewage (typical modern sewage treatment plant discharge):
Values for Urban Streams, Urban Runoff and Secondary Treated Sevvage (l)
Secondary
Treated
-Sewage
25

Indicator

ANZECC
Guidelines* 2 '

Urban
Guidelines

Typical Urban
Stream \VQ(3)

Urban
Runoff

Suspended solids

< 1 0% change
in seasonal
mean

<25

2.5-25

250 (50-800)

-

<2

1.0-4.0

15 (7-40)

15

0.001-0.005
0.005-0.05
0.002-0.005
0.01
0.0002-0.002

O.025
<0.05
<0.01
O.OI
<0.0004

<0.002-0.024
0.009-0.14 *
0.001-0.017
.'
O.0005

0.25
0.4
0,4
0.02
0.006

0.02
O.I
0.03
0.01
0.002

-

<103

0.4-7.4xl03

104 (103-104)

105

Total Phosphorus

0.01-0.1

<0.05

0.02-1.2

0.6(0.1-3)

8

Ammonium

0.02-0.03

<0.2

0.002-0.16

0.7(0.1-2.5)

20

-

-

0.34-3.2

1.5(0.4-5)

10

0.1-0.75

<0.5

0.39-4.9

3.5 (2-6)

35

BOD
Lead
Zinc
Copper
Chromium
Cadmium
Faeeal Coliforms
(orgs./iOOml)

Oxidised Nitrogen
Total Nitrogen

j

1. Table adapted fromO'Loughlra, E.M. et al. (1992) Urban Stormwater: Impacts on the Environment.
CSIRO Division of Water Resources Consultancy Report 92/29.
2. Australian Water Quality Guidelines for Fresh and Marine Waters, ANZECC 1992.
3. From Melbourne Urban Streams-Melbourne Water data

3.2 Specific influences in the Chinamans Creek Catchment
From a whole of catchment viewpoint there are a number of important water quality
influences in the Chinamans creek catchment. These are:
Urban and Industrial runoff.
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Much of the urban catchment in Chinanians Creek is downstream of the Tootgarook
Swamp and so does not benefit from the pollution assimilation capability of the swamp.
Until recent times urban developments were not subject to storm water quality improvement
measures. Today all new developments need to show that they have adopted best practices
for stormwater quality management generally in accordance with the Urban Stormwater
Best Practice Environmental Management Guidelines (CSIRO, 1999). This generally
involves installation of litter and sediment traps and fine particulate and nutrient trapping in
the form of wetlands, grass swales or bio-retention swales. A recent stage of the Village
Glen development includes these treatments.
On the basis of the limited monitoring in this study the Colchester Road industrial area is
identified as having a significant impact on downstream water quality. The downstream
impact of this area is not obvious as it drains to the lower reach of Drum Drum Alloc Creek
and then into Tootgarook Swamp where natural processes can assimilate pollutants. No
examples of stormwater quality best practices were evident in this area.
2

Agricultural and Golf Course Runoff

These uses cover over 1100 hectares of the catchment and are potentially the sources of the
greatest loads of sediment and nutrients. What actually is exported from any particular site
is dependent on the water use practices (including the use of recycled water) and the
internal water recycling practices adopted. Even if surface water discharges are not
apparent, good use practices are required to prevent ingress of nutrients and other pollutants
to groundwater. High nitrate levels observed in both Drum Drum Alloc Creek and
Chinamans Creek in this study indicate contribution from agricultural or golf course runoff.
2

T7ie Tootgarook Swamp

Some 90% of the Chinamans Creek catchment drains to the Tootgarrook Swamp. The 450
hectares of the swamp acts a trap for all incoming pollutants, although in most flow
conditions only a fraction of this area is actually utilised for treatment. In low to medium
flows the central creek channel provides treatment. The channel is heavily vegetated with
emergent and submerged aquatic plants and has a large capacity for trapping of sediment
and nutrient. There may also be times, in particular in summer when dissolved oxygen
levels are low, during which nutrients are released from the sediments of the central
channel and other parts of the swamp.

4. Conclusion
Despite the limited scope of this study and the absence of large runoff events in the study
period, the monitoring undertaken indicated that there are significant adverse water quality
influences to Chinamans Creek in low flow periods and during runoff events. These
influences include agricultural area and industrial area inputs. Further investigation would
be required to quantify such inputs and to examine options for water quality mitigation for
these land uses. This should be done within the context of the overall provisions and
recommendations of the Shires Stormwater Management Plan.

Pat Condina
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