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Background 
A waterway monitoring program undertaken in Flinders during the summer of 2002/03 indicated that septic 
pollution was potentially affecting the quality of Dodds Creek, downstream of the township. Indicators of 
septic pollution such as E. coli, Enterococci and ammonia levels exceeded SEPP guideline levels during 
the 2002/03. Results showed that beach waters were also contaminated at the Flinders foreshore at the 
mouth of Dodds Creek. 

The township of Flinders was identified as an area of high importance for the Backlog Sewerage Program. 
This report examines water quality in Dodds Creek before and after the installation of reticulated sewerage 
in Flinders to confirm the presumption that sewerage of backlog areas does in fact have environmental 
benefit for local waterways. 

The results from surface water sampling in February and March of 2008, during early stages of property 
connections to sewerage in Flinders, returned similar results. The results indicated that the Flinders 
catchment exhibited high levels of microbial and nutrient contamination in Dodds creek, which has 
impacted the quality of surface waters. 

In 2009 the sampling results indicated a decrease in many parameters which indicated seepage of septic 
effluent to waterways. At Site 03, anionic surfactants and ammonia decreased below State Environment 
Protection Policies (SEPP) guidelines for surface waters in the Western Port catchment. Fluoride (as F) in 
the waterway more than halved. 

2010 saw similar results to 2009 with a slight trend upward in most parameters which could be attributed to 
natural variability. 

2011 saw similar results to 2010 with a slight improvement in most parameters which could be attributed to 
natural variability. 

The results from the 2014 sampling are explored below in the results section. 

Introduction 
This report provides an update on the surface water sampling program undertaken in Flinders as part of 
the Backlog Sewerage Program. The results were then compared against sampling taken in previous 
years. The previous sampling results were taken prior to the commencement of the backlog program in 
Flinders in 2005, to assess the improvement that household connection to sewerage has had on local 
waterway health.  

Samples were collected during April and May 2014 when approximately 97% of households (or 667 
houses from a total of 688) in the Flinders Township were connected to sewerage. 

The results from the samples are assessed against the relevant SEPP and Australian and New Zealand 
Environment Conservation Council (ANZECC) guidelines. 

Objective 
This report is intended to provide quantitative evidence supporting the effectiveness of the backlog 
program in addressing surface water contamination due to septic system use and failures in the Flinders 
area, taking into consideration the 2014 sampling results.  

Previous water sample data was collected in: 

• 2003 prior to the backlog program commenced; 
• 2008 when 7% of houses were connected; 
• 2009 after the backlog program had effectively reached completion; and 
• 2010 ongoing monitoring post completion. 
• 2011 ongoing monitoring post completion. 

 
The purpose of this investigation is to produce a report summarising the surface water sampling results 
and the subsequent environmental affect on surface water quality. 
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Method 
The 2014 investigation was scheduled to coincide with the Easter break (April 18-21) and the school 
holiday period (April 5 - 20), as the population and the subsequent water and sewage flows in Flinders 
increases at that time. Sampling during this period allowed the maximum impact of any sewage seepage 
to be measured. This sampling time is also consistent with previous years’ samples that were also taken 
over this period. 2003 Sampling was conducted over the Christmas - New Year school holiday period. 

Samples were collected over the period from the 14 April until 14 May 2014. One grab sampling round per 
week was undertaken, making a total of five sampling rounds. It should be noted that the 2014 sampling 
period which had normal rainfall for that season and not influenced by El Nino or La Nina conditions. 
These climatic conditions resulted in a monthly total of 74.0mm of rain in April at the Flinders (No. 86356) 
rain gauge. The monthly total rain for April at this site has a mean of 66.3 and a median of 61.6mm.  

In total there were seven locations from which samples were taken. Four sites are from a freshwater creek 
(Dodds creek) while the other three samples are from seawater, where Dodds Creek discharges into 
Westernport. See map below for specific locations of sampling points. An additional site was trialled in 
2011 at the Boyds Rd crossing (Site 08 on the map below) without success due to insufficient flow in the 
waterway. No samples were taken from Boyds Road in 2014.  

 

Figure	  1:	  Location	  of	  sample	  points.	  	  
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Table	  1:	  Description	  of	  sample	  sites	  

Name Description Sample Type 
Flinders 01 Dodds Creek – Wood St Crossing freshwater 
Flinders 02 Dodds Creek – Upstream of drain freshwater 
Flinders 03 Dodds Creek – Downstream of drain freshwater (may be some 

saltwater intrusion at high tide) 
Flinders 04 Beach – 30m north of beach discharge point seawater 
Flinders 05 Beach – beach discharge point seawater 
Flinders 06 Beach – 30m south of beach discharge point seawater 
Flinders 071 Dodds Creek – Downstream of Rest Drive freshwater 
Flinders 082 Dodds Creek – Downstream of Boyds Rd freshwater 
1NB	  that	  Site	  7	  was	  added	  to	  the	  sampling	  program	  in	  2008	  therefore	  it	  was	  not	  sampled	  in	  2003.	  
2NB	  Site	  08	  was	  added	  to	  the	  sampling	  program	  in	  2011	  with	  limited	  success	  in	  retrieving	  samples.	  
 

The purpose of sampling upstream and downstream of the town was to identify impacts on surface 
water quality from septic pollution which originated from the township and differs from the water quality 
of the base stream flow. 

Sites 01, 02 and 03 were repeatedly used for analysis in this report as their locations upstream and 
downstream of the township shows the relative impacts of the runoff from the township by comparison 
with baseline results from the creek.  

Samples were analysed for the following parameters: 

Table	  2	  Parameters	  sampled	  

Parameter Units Notes 
Ammonia (as N) mg/L  
Dissolved oxygen mg/L Excluding beach samples 
Redox potential against 
Ag/AgCl reference 

mV Excluding beach samples 
(none in 2014) 

E.coli orgs/100ml  
Coliforms MPN orgs/100ml Beach samples only  
Electrical conductivity µS/cm Excluding beach samples 
Enterococci orgs/100ml  
Fluoride mg/L Excluding beach samples 
pH pH units Excluding beach samples 
Anionic surfactant MBAS mg/L  
Turbidity NTU Excluding beach samples 
Total Kjeldahl Nitrogen (TKN) mg/L  
Nitrogen (total oxidised) mg/L  
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Results 

Ammonia nitrogen 
 

The presence of ammonia nitrogen is indicative of untreated effluent, and in particular urine, entering 
the waterway from failing septic systems.  

In 2014, all freshwater sites returned results with similar median ammonia levels in the previous three 
years. The level of ammonia nitrogen at Site 03 Dodds Creek D/S decreased substantially in 2009 as 
compared to samples taken in 2003 and 2008. All results for ammonia at Site 03, downstream of the 
Flinders Township, are below the detection level of <0.1 mg/L compared to a 2003 (pre Backlog) level of 
18mg/L. These results show a substantial improvement in the levels on ammonia nitrogen in Dodds 
Creek. 

However, the detection limit result is an order of magnitude above the ANZECC guideline of 
<0.015mg/L. Detection limits for ammonia will have to be reviewed for future sampling if comparisons to 
the ANZECC guideline are to be made. 

The level of ammonia nitrogen at all beach sample sites was below the 0.1 mg/L detection level of 
ammonia nitrogen with the exception of one isolated sample. The ANZECC guideline limit for 
recreational and aquatic ecosystem protection is 0.015mg/L. It is recommended that future analysis of 
samples for ammonia is conducted with an improved detection level so that comparisons with the 
ANZECC guidelines can be better made. 

 

Figure	  2:	  Comparison	  of	  median	  ammonia	  nitrogen	  levels	  at	  freshwater	  sites.	  
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Anionic surfactants 
 

Anionic surfactants sampling provides a good indicator of the presence of detergents entering the 
waterway. Laundry detergents, fabric softeners, shampoos and toothpastes are all sources of 
surfactants.  

Anionic Surfactants were not measured in 2010 for reasons unknown. Results from 2003 through to 
2014 show a substantial decrease in this parameter. Median results of 0.1 to 0.3 mg/L were recorded in 
2003. Compared to 2014, every sample (and therefore the median) returned a result below the 
detection limit.  

These results suggest that there has been a substantial reduction in household detergents reaching the 
waterway, as anionic surfactants are indicator of these source pollutants. 

  

Figure	  3:	  Comparison	  of	  median	  anionic	  surfactant	  levels	  at	  freshwater	  sites.	  
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Fluoride 
 

Fluoride provides a good indicator of the proportion of drinking water entering the waterway as this 
chemical does not decay in the environment. Drinking water may reach the waterway by a leaking pipe, 
overland drainage, overwatering of gardens or from failed septic systems though is not necessarily and 
indicator of failing septic systems. 

Fluoride levels at the Dodds Creek sampling sites have decreased substantially from 2003 and 2008 
data samples as compared to the samples taken in 2009, 2010 and 2011. There has been an upward 
trend at both Dodds Creek sampling sites in 2014 which is unexplained. The samples from Site 01 
Wood St. have remained consistent which indicates that the major source of fluoride is downstream in 
the Flinders township which may be simply due to a leaking potable water pipe or watering of gardens in 
the area. 

The freshwater sites registered mean fluoride levels at or below 0.40mg/L, which is lower than the 
average for drinking water in Water Quality Region 370 (Shoreham) which delivers water to Flinders 
(See Figure 4 below). There is no ANZECC guideline for this parameter. This is still indicative of a 
substantial amount of potable water reaching the waterway. 

	  

Figure	  4:	  Comparison	  of	  median	  fluoride	  levels	  in	  potable	  water,	  and	  sampling	  at	  Sites	  01,	  02	  and	  03,	  and	  average	  fluoride	  
levels	  in	  potable	  water	  in	  Water	  Quality	  Region	  370	  (Shoreham)	  which	  delivers	  water	  to	  Flinders.	  

 	  

0.00	  

0.10	  

0.20	  

0.30	  

0.40	  

0.50	  

0.60	  

0.70	  

0.80	  

0.90	  

1.00	  

2003	   2008	   2009	   2010	   2011	   2014	  

m
g/
L	  

Fluoride	  

Wood	  St	  

Dodd	  St	  U/S	  

Dodd	  St	  D/S	  

Median	  Fluoride	  in	  drinking	  
water	  -‐	  Region	  370	  



 

 

Flinders Backlog Program Waterway Health Report 2014 
Sam Johnson – Environmental Strategist 

Page 8 

 

Electrical conductivity (EC) 
 

Electrical conductivity provides a good indication of the total dissolved solids (TDS) in the water. TDS is 
a good indicator of laundry detergents entering the waterway as powdered detergents are generally high 
in salt content. 

Electrical conductivity results can vary widely at Site 03 as this site is prone to seawater intrusion during 
spring tides. It is expected that seawater was in Dodds Creek at the times over the sampling period, 
particulary in 2011 as the figure below suggests. Seawater in Bass Strait generally returns a result of 
around 54,000 µS/cm. 

In 2011, the median values for freshwater sites at Site 01,Wood St and Site 02, Dodds Ck U/S of 1700 
and 4450 µS/cm respectively. This represents a slight upward trend for Site 01 and a similar level as 
previous years for Site 02. 

The maximum individual EC level recorded in 2011 was 27,120 µS/cm which was recorded at the Site 
03. This indicates a sample taken after seawater intrusion. These results are within the results expected 
of a closed body of water which is prone to seawater intrusion. The results in 2014 returned to historical 
levels at this site. 

It was previously recommended that Site 03 be sampled at low tide to minimise seawater intrusion 
during sampling and confirm that the high levels of salt is not coming from contamination such as 
detergents. It appears this advice has been adopted in 2014. 

 

Figure	  5	  Comparison	  of	  median	  electrical	  conductivity	  in	  potable	  water,	  and	  sampling	  at	  Sites	  01,	  02	  and	  03	  
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Total Kjeldahl Nitrogen (TKN) 
 

TKN provides a good indicator of failing septic systems as it represents the sum organic nitrogen, 
ammonia (NH3), and ammonium (NH4

+). TKN is present in the creek when untreated effluent from 
septic systems reaches the waterway. It is a more holistic parameter than ammonia nitrogen. 

TKN levels downstream of the Dodds Creek drain decreased considerably since 2003 which is 
consistent with the decrease of specific contaminants such as ammonia, nitrogen, and anionic 
surfactants as shown above. A small upward trend was observed at the downstream site in 2014, 
suggesting there may be a failing septic in the area, which should be monitored in any future sampling. 
The Wood St and upstream Dodds Creek sites returned results consistent with previous years. 

 

Figure	  6:	  Comparison	  of	  median	  recorded	  TKN	  levels	  at	  sites	  01,	  02	  and	  03.	  

  

0.00	  

5.00	  

10.00	  

15.00	  

20.00	  

25.00	  

2003	   2008	   2009	   2010	   2011	   2014	  

m
g/
L	  

TKN	  

Wood	  St	  

Dodds	  Creek	  U/S	  

Dodds	  Creek	  D/S	  



 

 

Flinders Backlog Program Waterway Health Report 2014 
Sam Johnson – Environmental Strategist 

Page 10 

 

pH 
 

pH is a simple indicator of changes in water quality as it reflects the changes in chemical makeup of the 
water. pH can be used to establish the need for further sampling. 

In 2014, the pH generally remained within the SEPP guidelines of 6.5 – 8.5. The maximum pH recorded 
was 7.7 at the freshwater Site 02, upstream side of the Dodds Creek drain.  

The pH readings of Dodds Ck Sites 02 and 03 did trend differently from Woods St Site 01 in 2011 and 
2014. This may suggest that a minor source of contamination is having a minor impact on Dodds Creek 
(See Figure 7). 

 

 

Figure	  7	  Comparison	  of	  median	  recorded	  pH	  levels	  at	  sites	  01,	  02,	  03	  and	  07.	  
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Dissolved oxygen (DO) 
 

DO is a simple indicator of levels of organic matter stripping oxygen from the water column due to 
bacterial breakdown. Low DO concentration has an adverse impact on many aquatic organisms which 
depend on oxygen dissolved in the water. A substantial decrease in DO can occur when organic matter 
such as sewage or dead plant material enters the waterway. 

DO testing commenced in 2010 therefore results cannot be compared to prior to backlog programme. At 
Wood St crossing in 2010 and 2011, levels were indicative of high levels organic matter stripping 
oxygen from the water. The results improved at Wood St and Dodds Creek downstream in 2014. More 
results will have to be taken to observe a trend. ANZECC recommends level above 5-6mg/L to minimise 
stress to aquatic life.  

Urban areas often have low DO levels due to organic matter accumulation. Organic matter levels may 
remain high due to the historic septic discharges.  

 

 

Figure	  8	  Comparison	  of	  median	  recorded	  pH	  levels	  at	  sites	  01,	  02,	  03	  and	  07.	  
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E.coli 
 

E.coli provides a good indication where faecal matter is reaching the waterway, as this organism is 
found in the gut of warm blooded animals. However, this does not necessarily mean that the faecal 
matter is from a human source. 

As compared with previous data samples, the level of E.coli has dropped substantially at the Dodds Ck 
downstream of drain Site 03 (see Figure 8) since 2008. This suggests that a source(s) of E.coli within 
the catchment of the Dodd Creek drain has been removed through the sewering of Flinders, similar to 
the improvements in the results shown above for anionic surfactants, fluoride and TKN. 

E.coli levels at sites either side of the Dodds Creek drain decreased compared to 2010. All sites 
recorded levels above the SEPP guideline limit for Westernport creeks and rivers of 200orgs/100mL and 
the ANZECC limits in recreational waters of 150 orgs/100mL for primary contact (noting these guideline 
limits are for water suitable for swimming and not to be expected in an urbanised waterway).  

These E.coli readings could also be attributed to many sources including dog and bird faeces entering 
Dodds creek. The level of 4600 orgs/100mL at Site 03 also exceeds the secondary contact limit of 1000 
orgs/100mL set by ANZECC. The isolated high results taken on April 30 2014 correlated well to a 
considerable rainfall event and returned to background levels the following week. 

 

Figure	  9:	  Comparison	  of	  the	  median	  E.coli	  levels	  at	  sites	  01,	  02,	  03	  and	  07.	  
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Enterococci 
Enterococci are a sub group of faecal streptococci that are also found in the intestines of humans and 
warm-blooded animals. Enterococci are not as abundant as E.coli, however, they are more tolerant of 
saline conditions and therefore survive longer in this environment.   

The results from 2014 testing samples showed that Enterococci levels at Dodds Ck downstream of the 
drain have decreased considerably since 2003, undertaken a small increase and returned to 
background levels again in 2014.  

The median level at the Wood St sites also exceeded the ANZEC guideline limit for direct contact of 35 
orgs/100ml (mean). Therefore the main sources of Enterococci are most probably attributed to small 
farms upstream of the township. 

The highest Enterococci level of 2,800 orgs/100ml was recorded at Site 03 on April 30 which also 
corresponded to the highest beach level of 400. These isolated results considerably exceeded the 75th 
percentile of 150 orgs/100ml as per the SEPP WoV primary contact guidelines although they did meet 
the ANZECC limit of 230 orgs/100mL for secondary contact. These high results correlated to a 
significant rainfall event on that day. 

The slightly higher results from the downstream to upstream sites in Dodds Creek indicate there is a 
source of contamination from the stormwater inlet into the creek. 

Over the 2014 sampling period, the saltwater sites recorded values almost all below detection limit of 
10orgs/100ml detection limit which is within the acceptable limit of 35 orgs/100ml (with the exception of 
exceedances on April 30 attributed to rainfall. 

 

Figure	  10:	  Comparison	  of	  average	  Enterococci	  levels	  at	  sites	  01,	  02	  and	  03	   	  
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Houses connected to Backlog 
There has been a very strong connection rate to reticulated sewage since the introduction of Backlog in 
the township. The number of connections follows an inverse relationship to water sampling parameters 
anionic surfactants, fluoride and TKN which suggest that there is a positive relationship between 
increasing property connections and the improved water quality in Dodds Creek. 

 

Figure	  8	  Comparison	  of	  the	  number	  of	  properties	  connected	  to	  sewerage	  and	  the	  total	  number	  of	  households	  in	  Flinders	  
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Summary of findings 
The majority of parameters (E.coli, Enteroccoci,TKN, fluoride, anionic surfactants, and ammonia 
nitrogen) that indicate the presence of septic effluent in waterways have significantly decreased from 
levels recorded is 2003, particularly at Site 03 (downstream of the drain). There was some evidence of 
some minor isolated increases in result for Enteroccoci, fluoride and TKN in 2014. These may be due to 
natural variability.  

It should be noted that the results of one sampling day, 30 April 2014, were significantly affected by 
rainfall of 23mm on that same day. This lead to lower quality results for almost all parameters including 
E.Coli and Enterococci. The isolated results from this day have a negative impact on the median results 
as sampling occurred for five weeks only. This may however indicate that sources other than sewage 
are impacting on the waterway, including faeces from animals. 

The complete results suggest that the connection of households to sewer in the Flinders area has 
resulted in an overall improvement of waterway health. At the time of the most recent sampling, 667 
households out of 688 had been connected. 

Recommendations 
From this investigation it is recommended that: 

• These results are communicated to the Mornington Peninsula Shire and Melbourne Water to 
demonstrate that the backlog program has decreased contaminants entering Flinders 
waterways; 

• These findings should also be communicated to residents of Backlog mandated areas in order 
to increase the number of applications for sewer works; 

• Further investigation regarding E.coli, Enterococci, and ammonia nitrogen levels may be 
worthwhile as they continue to exceed ANZECC/SEPP guideline limits, though they are not at 
levels unexpected for an urbanised catchment.  

• Any future sampling of Dodds Creek downstream of the drain should continue to be done at low 
tide to eliminate saltwater incursion and get a more accurate picture of the quality of the creek 
discharge.  

• Future review of data should use half the value for less than detection limit data in order to 
calculate the mean and use detection limits below the ANZECC/SEPP guidelines limits to 
provide relevant comparison 

Conclusion 
The results from this investigation show a substantial improvement in water quality from data samples 
taken prior to the commencement of the backlog program in Flinders with only some isolated 
exceptions. 

The majority of sewage connections have been made and little environmental improvement can be 
made by connecting the remaining properties. 

The results have generally remained at a sustained level for the past five years. 


