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1 Executive Summary
The focus of this risk assessment was to investigate the potential risks posed by the discharge of treated
wastewater from the Hamilton Water Reclamation Plant (WRP) to the beneficial uses/values of the Muddy
Creek.
The Muddy Creek is a tributary of the Grange Burn and is in a poor to moderate condition with ecological
scores indicating a heavily modified catchment (DEPI, 2010).
For the purpose of identifying potential risks posed by the discharge of treated wastewater from the
Hamilton WRP on the beneficial uses / valves of the receiving waterways, the catchment has been divided
in two. This division was based on identifying that the boundary of influence of the Hamilton WRP discharge
is limited to the Muddy Creek downstream of the discharge point and the Grange Burn from the confluence
with the Muddy Creek downstream to the confluence with Wannon River.
The values of Muddy Creek include supporting the endangered Glenelg Spiny Crayfish and the
vulnerable Yarra Pygmy Perch, Variegated Pygmy Perch, Dwarf galaxias, and Growling Grass Frog. The
catchment is home to the Great Egret and Pied Cormorant, both significant bird species. The Creek is
also a source of stock water for grazing animals and a popular area for fishing. Muddy Creek has cultural
value to the local indigenous people and has a rich tertiary fossil bed.
Using a workshop based process, including a review of existing data and current literature, a list of possible
stressors / sources of risk associated with sewerage were identified. Stressors that ranked greater than
Low in a worst case scenario, without controls, were:
• Nutrients – phosphorus, nitrogen, ammonia
• Algal toxins
• Ammonia
• Heavy metals copper, aluminum, zinc
• Human pathogens
• pH extremes
• Lack of detention time
• Algae growth in WRP lagoons
• Blue Green Algal toxins in the WRP lagoons
Nutrients
Increased nutrient levels were identified as potentially altering the aquatic biodiversity and therefore
impacting on the Environmental values of the waterways.
Wannon Water’s current controls result in the risk of nutrients having an impact on the Environmental
values of Muddy Creek as Medium. Discharging during the winter months, when river flows are high,
ensures that the impact on water quality is restricted to immediately downstream of the discharge point
in Muddy Creek. Studies indicate there is no impact on macroinvertebrate communities downstream
of the discharge point.
Algal toxins
Higher concentrations of nitrogen and phosphorus can cause excess algal growth / eutrophication
which can result in algal blooms and the release of toxins. A toxic algal bloom would impact on the
Environmental, Recreational, Economic and Cultural values of Muddy Creek.
Wannon Water’s current controls, including treatment detention time, and discharge during the wetter
months when creek flows are high, reduce the residual risk ranking to Low. The background nutrient
levels in Muddy Creek are above SEPP objectives and are at levels sufficient to cause algal blooms.
Discharge from the Hamilton WRP will not alter the likelihood of an algal bloom in these waterways.
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Ammonia
High levels of ammonia can be toxic to aquatic organisms. Without treatment the discharge of
sewerage to Muddy Creek could impact on the Environmental and Recreational values of the
waterways. With the controls Wannon Water current employs there is only a localised increase in
ammonia levels immediately downstream of the discharge.
Studies indicate the increased ammonia concentrations, as a result of discharge, did not impact
macroinvertebrate communities downstream of the discharge point. Discharging during the winter
months when river flows are high, and releasing ammonia in its ionized form (non-toxic) ensures any
impact on water quality is restricted to immediately downstream of the discharge point in Muddy Creek.
The residual risk was ranked as Medium.
Heavy metals
High levels of copper, zinc and aluminium can be toxic to aquatic organisms. If discharge of
sewerage to Muddy Creek was to occur during low flows there could be an impact on the
Environmental values of the waterways.
The source of heavy metals in Muddy Creek was not from the Hamilton WRP discharge. The
discharge did not influence the concentration of metals in Muddy Creek. There was no significant
difference in macroinvertebrate communities upstream and downstream of the discharge. The
residual risk was ranked as Low.
Human pathogens
Human pathogens in the final treatment lagoon or winter storages comply with class C reuse quality.
Discharge during periods of low creek flow could impact on the Recreational and Economic values of
the waterway.
Current controls employed at the Hamilton WRP reduce this risk to Low. The Hamilton WRP has
effective pathogen removal via detention time. Winter storage water quality meets the SEPP (WoV)
objective for primary recreational contact (≤ 150 orgs/100mL).
pH extremes
Very high or low pH can impact aquatic organisms and potentially the environmental values of the river.
The current controls, including only discharging during the wetter months, and maintaining dilution
ratios of greater than 5:1 mean pH levels in the waterways are not impacted by the discharge of treated
wastewater. The residual risk to Environmental values is Low.
Lack of detention time
Detention time is the control mechanism for pathogen removal. Discharge during periods of low creek
flow could impact on the Recreational and Economic values of the waterway.
Current controls employed at the Hamilton WRP reduce this risk to Low. Detention time is 133 days
(well in excess of the 25 days required).
Algae growth in WRP lagoons
Discharge of treated wastewater containing high numbers of algae can impact on the biota
composition in the receiving waterways, subsequently impacting the Environmental values of the
waterways.
Current controls employed at the Hamilton WRP, such as discharging during the winter months
reduce this risk to Low.
Blue Green Algal toxins in the WRP lagoons
Discharge of treated wastewater during blue green algae blooms can impact on the biota
composition in the receiving waterways, subsequently impacting the Environmental, Recreational and
Cultural values of the waterways.
Current controls employed at the Hamilton WRP, such as monitoring, discharging during the winter
months and not discharging during a bloom, reduce this risk to Low.
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The controls Wannon Water currently employs when discharging from the Hamilton WRP to Muddy Creek
have been shown to be effective in minimising the risk of impact to the Environmental, Recreational and
Cultural values of the receiving waterways. Risks from increased levels of phosphorus, nitrogen and
ammonia in Muddy Creek as a result of discharge were considered to be Medium due to localised changes
in water quality while discharging. Water quality is not permanently impacted post discharging and there
was no significant difference in macroinvertebrate communities upstream and downstream of the
discharge point, suggesting the increase in parameters had little negative impact on the ecological
condition of Muddy Creek.
Upstream macroinvertebrate studies indicate the Muddy creek is already a somewhat degraded
waterway.
The management response to the risk assessment is to continue with the current controls. It is proposed
to continue biological monitoring of Muddy Creek on a two year frequency.
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2 Introduction
The Hamilton Water Reclamation Plant (WRP) is located approximately four km’s west of Hamilton and
was commissioned in the 1960s. Domestic sewage and waste from business is collected from the City of
Hamilton. Gravity sewers convey sewage to the WRP with the aid of eight sewerage pump stations.
As of June 30 2017 there were 4291 residential properties and 430 non-residential premises connected to
the Hamilton sewer (population 5000). The plant receives a typical inflow of 1030 ML per year.
The plant is designed to provide secondary treatment to a class C standard for agricultural and urban
irrigation.
The treatment process and reuse storage consists of the following components:
•

Inlet screening - coarse screen and vortex grit chamber

•

Clarifiers - two circular primary up-flow sedimentation tanks

•

Trickling filters - four circular biological trickling filters with rock media

•

Primary / aerated lagoon with two surface aerators

•

Maturation lagoons - Lagoons 2 and 3

•

Winter storages - Balancing storage and Monivae storage

The Hamilton WRP operation is licenced by the Environment Protection Authority (EPA) Victoria under
section 20 of the Environmental Protection Act 1970. The site is licenced to reuse the treated effluent to
land and discharge to waterway. However discharge to waterways is limited to years when wet weather
has resulted in inflows exceeding the storage design capacity (storage are to be designed to a one in 10
year wet weather event). Discharges to waterways are to be temporary. The Hamilton WRP storage
capacity and irrigation area is currently not sufficient to meet the EPA license criteria to allow discharge to
a waterway.
Table 1: Hamilton treatment lagoon size and detention time.
Lagoon type
Size (ML)
Detention time (days)
Maturation lagoon 1
71
31
Maturation lagoon 2
48
21
Maturation lagoon 3
27
12
Balancing Storage
68
30
Winter Storage
575
253

The wastewater discharge is managed in accordance with the waste hierarchy, by avoiding/reducing the
discharge volume through irrigation to land practices. Reuse of recycled water occurs on Wannon Water
owned land, during the warmer months. Depending on seasonal rainfall and temperature 43 to 100 percent
of the secondary treated effluent has been reused over the past 10 years. The storage capacity at the
Hamilton WRP is not sufficient to store all incoming water into the plant to allow for irrigation to land during
the warmer months. During the cooler months there is no irrigation demand. Consequently, for about four
to five months of the year, any water that cannot be stored for irrigation reuse is being discharged via either
the balancing storage to Grange Burn or from Monivae storage to Muddy Creek. Discharge occurs during
high river flow periods. Dilution is considerable during discharge periods (refer to report: Hamilton
Discharge Water Quality Overview, Wannon Water 2017).
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2.1 Site History
Hamilton’s first major sewer scheme was established in the mid-1930s, over the years there have been
upgrades to the plant. In 1996, the balancing storage was constructed and in the year 2000 the Monivae
winter storage was commissioned. The Monivae center pivot was installed in October 2002 and modeling
indicated the site would have the capacity to store and treat wastewater during winter and irrigate all reuse
water during the summer months.
In 2012 GHD undertook modeling to determine if the Hamilton WRP was still compliant with the 90th
percentile irrigation area and winter storage requirements. This report showed that additional irrigation
area and storage volume were required to achieve this.
Historically Wannon Water and their predecessors have needed to discharge to waterways in wet years.
Approvals for these discharges have been gained from the EPA via section 30A of the Environmental
Protection Act 1970. In 2014 Wannon Water was advised that a section 30A would not be approved for
this discharge as it was a foreseeable event and therefore did not meet the criteria for 30A approval.
The Hamilton Water Reclamation Plant (WRP) winter storage and balancing storage has been identified
as not being compliant with the 90th percentile wet year as defined in EPA Publication 464.2 ‘Guidelines
for Environmental Management – Use of Reclaimed Water’. Therefore, discharge to water is outside the
current EPA licence conditions.
The wastewater collection system has a permanent groundwater infiltration problem. The system also
experiences inflows from rainfall infiltrations.

2.2 Overview of Catchment
Muddy Creek is a tributary of the Grange Burn. Muddy Creek catchment drains slightly less than half of
the1050 km2 Grange Burn catchment. The Grange Burn is part of the Glenelg Basin and terminates in the
Wannon River.
The main land uses in the catchment are sheep and cattle farming. The township of Hamilton is located
on the banks of the Grange Burn. In 1849 when Hamilton was settled, the Grange Burn was described as
a chain of waterholes that were plentiful with swamp gums and kangaroo grass. However, by 1857 the
Grange Burn was already polluted. (R, Bird, 2011).
Vegetation in the Muddy Creek riparian zone ranges from pasture grass to exotic species such as willows.
Stock have access to the creek. Up and downstream of the discharge point the creek is heavily choked
with reeds. Figure 1 highlights the heavy reed growth in Muddy Creek.
The median annual rainfall in this part of the catchment is 613 mm (BOM).
For the purpose of identifying potential risks posed by the discharge of treated wastewater from the
Hamilton WRP on the beneficial uses / values of the receiving waterways, the catchment has been divided
in two. This division identifies that the boundary of influence of the Hamilton WRP discharge is limited to
the Muddy Creek downstream of the discharge point and the Grange Burn from the confluence with the
Muddy Creek downstream to the confluence with Wannon River.
The 2010 ISC report (DEPI, 2010) found that the Grange Burn is in poor to moderate condition with
ecological scores indicating a heavily modified catchment.
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Figure 1: Muddy Creek photos
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Figure 2: Grange catchment area
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3 Risk Assessment
3.1

Development

The Environment Protection Act 1970 (Victoria) provides for the protection of the whole of the environment
through regulations and policies. Wannon Water conducted a risk assessment at Hamilton Water
Reclamation Plant to determine the probability and magnitude of the discharge impacts on the beneficial
uses and values of Muddy Creek. Wannon Water used EPA Victoria’s document Guidelines for Risk
Assessment of Wastewater Discharges to Waterways (2009) as a guide when developing this risk
assessment.
3.2

Focus / Scope

The focus of this risk assessment was to investigate the potential risks posed by the discharge of treated
wastewater from the Hamilton Water Reclamation Plant to the beneficial uses/values of Muddy Creek.
The process for identifying environmental values and hazards and assessing their associated risk to a
sewerage system involved:
• Review of influent, effluent, reuse, Muddy Creek water quality data;
• Review of bio-assessments on Muddy Creek;
• Discussions with WTP operators and Wannon Water staff;
• Review of Catchment / Waterway Management strategies for the area;
• Discussions with external stakeholders on the values and threats to Muddy Creek (Table 2);
Table 2: Organisations consulted in the risk assessment

Glenelg Hopkins Catchment Management Authority
Southern Rural Water
Department Environment Land Water and Planning
Traditional owners
Department of Economic Development, Jobs, Transport
and Resources - Fisheries
Southern Grampians Shire Council
Landcare / Community Groups
Landholders boarding Muddy Creek
Engineering consultant GHD

3.3 Goals
The goal for the Hamilton Water Reclamation Plant is to:
• Comply with EPA licence requirements
• Have minimal impact on the biodiversity and ecosystem in Muddy Creek.
• Have no impact on species of cultural or spiritual significance in Muddy Creek.
• Have no loss of amenity of the Muddy Creek.
• Have minimal impact on Muddy Creek background water quality.
• Have no impact on oils, slicks, scums, films, colour or odour in Muddy Creek.
• Have no impact on microbiological levels in Muddy Creek, therefore not impacting on recreation
opportunities.
• Have no impact on Muddy Creek water quality that would preclude the use of river water as a
source of stock water.

Page 11 of 21

Discharge of Treated Wastewater from Hamilton WRP to Muddy Creek Risk Assessment

3.4 Beneficial uses/values
Based on literature and discussions with stakeholders the following generic values and threats were
assessed against Muddy Creek (downstream of the discharge point) and the Grange Burn (downstream
of the confluence with Muddy Creek). Values identified in the waterways are indicated by a “y” (Table 3).
The probability and magnitude of adverse impacts occurring to these beneficial uses is dealt with in Section
4.
Table 3: List of beneficial uses and values of the waterways.

Values for
Muddy Creek
Yes

Grange Burn
Yes

Yes1

Yes1

Yes2, 8

Yes8

No

No

Yes5, 7

Yes7

Significant Birds

Yes6

Yes9

Algae (phytoplankton)

Yes

Yes

Aquatic macrophytes

Yes

Yes

Riparian vegetation

Yes

Yes

Water quality
Water Supply
Supporting Agriculture

Yes
No
Yes

Yes
No
Yes

Power generation

No

No

Aquaculture

No

No

Irrigation

No

No

Tourism
Boating
Camping

No
No
No

No
No
No

Fishing

Yes

Yes

Swimming

No

No

Sightseeing

No

No

Picnic BBQ areas

No

No

Bird Watching

No

No

Game hunting

No

No

Formally recognised

No

No

Yes10

Yes

Yes

Yes

Macroinvertebrates

Recreational values

Economic values

Environmental values

Invertebrates

Cultural
valves

Native fish
Introduced fish - target recreational species
Amphibians

Heritage (landscape and aesthetics)
Indigenous

1 Glenelg Spiny Crayfish (endangered)
2 Southern pygmy perch, Obscure Galaxias, Yarra Pygmy Perch (vulnerable), Dwarf galaxias (vunerable), River blackfish, Short finned eel, Tupong
3 Great Egret, Pied Cormorant
4 Mangrove shrub land, estuarine wetland, swamp scrub, sedge riparian woodland
5 Striped Marsh Frog
6 Pied Cormorant, Latham’s Snipe, Brolga, Eastern Great eagle, Nankeen Night Heron, Australasian shoveler, Freckled Duck, Hardhead, Blue-billed Duck, Musk Duck, Black Falcon, Blackeared Cuckoo, Chesynut-rumped Heartwren & Brown Treecreeper
7 Growling Grass frog (vulnerable)
8 Variegated Pygmy Perch (vulnerable)
9 Brown Treecreeper
10 Tertiary fossil locality
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3.5

Potential threats / stressors / hazards

This risk assessment, developed by Wannon Water, only considers the potential stressors to Muddy Creek
posed by discharging of wastewater from the Hamilton WRP Monivae Winter Storage.
In identifying the potential stressors from the discharge and pathways for risks to be investigated, the risk
assessors considered the:
• Source of the original wastewater
• Composition of the treated discharge water, that is, the potential stressors and their
concentrations and loads
• Volume of discharge water
• Nature of the beneficial uses/values
• Nature of exposure and proximity of beneficial uses/values to the discharge water
Using the risk assessment methodology (see section 4) a workshop based process and a literature review
were used to identify the possible stressors / sources of risk that are associated with sewerage and
sewerage treatment. The 2006 Guidelines for Water Recycling Managing Health and Environmental Risk
were used as a template for generic risks.
Table 4 contains a list of the hazards considered as potential threats to Muddy Creek as a result of
discharging wastewater from the Hamilton WRP. This table also shows the inherent risk ranking for each
of the hazards. Details on how these risks were derived is contained in section 4.
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Table 4: Potential hazards associated with discharge from the Hamilton WRP assessed as having a
potential impact on the beneficial uses of Muddy Creek.
Inherent
Description
Hazard
Comment on Hazard
Risk*
Source/Cause: Domestic sewer network – Residential properties
Nutrients are derived from human waste, detergents,
Chemical High
food waste etc., and can contribute to excess growth of
Algal toxins
algae / eutrophication.
Nutrients : - Nitrogen,
Chemical – Phosphorus and nitrogen from human waste, detergents,
High
Phosphorus
P, N
food waste.
Chemical Very High
Ammonia from human excrement
Ammonia
Low
Boron - from source water, detergents, water softeners
Detergents
Chemical
Salinity - Chloride, sodium from source water,
Low
detergents, water softeners, kitchen waste.
Medium
Heavy metals
Chemical
Sourced from house hold products.
Low
Domestic chemicals Chemical
Paints, solvents, petrochemicals
Medium
Human Pathogens
Biological
Bacteria, Viruses, Giardia, Cryptosporidium, Helminths
Low
Pharmaceuticals
Chemical
Pharmaceutical and metabolites excreted by humans
Low
Litter and rags
Physical
Litter and rags
Low
Endocrine disrupting
Surfactants, plasticisers, pesticides, steroids and
Chemical
chemicals
polyestrogens.
Low
Suspended Solids
Physical
Increased turbidity / colour
Medium
pH
Chemical
pH extremes
Source/Cause: Domestic sewer network – Businesses
Low
Mechanical
Chemical
Petrochemicals
Officers, Retail, Halls /
As for residential
Church / Schools
Source/Cause: Domestic sewer network – Ground Water infiltration
Infiltration of saline
Low
Chemical
Increased electrical conductivity
groundwater into sewer
Source/Cause: Domestic sewer network – Infiltration of stormwater
Infiltration of
N/A
Not a hazard as will dilute the sewerage
stormwater
Source/Cause: Lagoon treatment process.
Resulting in reduced oxygen, low temperatures, high
Chemical/ colour, iron, manganese, hydrogen sulphide and dissolved
Low
Stratification
salts below thermocline. Reduced detention time with
Physical
water short circuiting.
Medium
Lack of detention time
Biological Detention time is a barrier against pathogens.
Median
Algae Growth
Physical
Change in biota composition in receiving environment
Very High
BGA Growth
Chemical Toxins - impact on biota
Low
Bank Erosion
Physical
Turbidity
Biological / Birds and animals defecating in storage, impact on the
Low
Animal access
Physical
banks increasing turbidity and suspended solids
*The inherent risk is the risk that exists without controls. Assume no monitoring or maintenance of site, no control on discharge from the
final treatment lagoon.
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3.6 Conceptual Model
Figure 1 illustrates the relationship between the proposed discharge and the potential issues, as well as
other factors influencing water quality and ecological conditions in the river.
Discharge of treated
wastewater from the
Hamilton WRP to Muddy
Creek

Nutrients
P&N

Toxicants

Excess
macrophyte
growth

Eutrophication

pH

Pathogens

Copper
Toxicity

Ammonia
toxicity

Transmit
diseases

pH extremes

Reduced
Stock Water
Potential
Species loss

Extreme pH

Reduced
breading

Mortality

Reduced
Biodiversity

Reduce
aesthetic
appeal

Oxygen
depletion

Reduced
fish diversity

Odours

Habitat change

Human health
effect

Fish kills

Loss of icon
species

Negative
public
perception

Restricted
recreational
activities

Key
Source of
Harzard

Stressor

Effect

Values

Economic

Cultural

Recreational

Environmental

Figure 3: Conceptual model of the hazards posed to Muddy Creek system as a result of wastewater
discharge.
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4 Risk Analysis
4.1 Risk Analysis Methodology
The risk identification and assessment methodology used in the development of this risk assessment is
based on AS/NZS ISO 31000:2009 Risk Management Principles and the Guidelines for Risk
Assessment of Wastewater Discharges to Waterways (Publication 1287, July 2009).
The risk assessment process involved separate consideration of each element of the sewerage supply
system.
The risk assessment contained several key elements:
• Identification of the potential environmental hazards
• Review of data over time:
o Muddy Creek water quality data both up and downstream of the discharge point
o Hamilton WRP Monivae winter storage water quality data
o Hamilton WRP balancing storage water quality data
o Grange Burn water quality data both up and downstream of the balancing
storage discharge point
o Muddy Creek flows
o Volume Discharged from the Hamilton WRP
 Refer to Wannon Water 2017 for details on water quality, loads and
mixing ratios.
o Bio-assessment data for Muddy Creek and the Grange Burn (GHD, 2017)
•
•
•

•

Identification of potential sources and causes of hazards associated with each element in the
system (Table 4);
Determination of the preventative measures (if any) for each hazard;
Determining the potential impact and likelihood of an impact provides an assessment of a risk.
The framework for determining consequence of the hazard to the beneficial uses of Muddy Creek
is listed in Table 6 and likelihood of the hazard occurring framework in Table 5. The risk matrix is
listed in Table 7.
Impact on the values of Muddy Creek (Table 8, Wannon Water 2018);

Wannon Water’s “Risk Management Policy and Framework” describes in detail the risk identification and
treatment process.
The main objective of the risk assessment was to identify the important risks, how they are controlled
and whether the controls are adequate to ensure that the management goals listed in section 3.3 can be
achieved.
Table 5: Definitions of Likelihood used for evaluating risks.
Rating
5
4
3
2
1

Description
Almost Certain
(within 1 year)
Likely
(within 1-3 years)
Possible
(within 3-5 years)
(e.g. current Water Plan)
Unlikely
(within 5-10 years)
(e.g. next Water Plan)
Rare
(Not likely for at least 10 years)
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Table 6: Definitions of Consequence used for evaluating risks.
Rating

Environmental values

Economic values

Recreational /
Cultural values

Irreversible
environmental
impairment of
ecosystem
functions

Highly modified ecological
assemblage dominated by a few
low salinity and stress tolerant
species;
High levels of cumulative
contaminants in biological tissues
over a wide spatial area;

Loss of target
species

10 year
environmental
impact of
ecosystem
functions

Highly modified ecological
assemblage dominated by filter and
deposit feeders, grazers and blue
green and green algae - prolonged
changes;
Deformities or reduced metabolic
function in species in identifiable
area;
Elevated contaminants in some
species;
Unlikely to satisfy SEPP (WoV) in
the mixing zone.

Prolonged offensive
odours, slicks
resulting in major
recreational users
dissatisfaction
Recreational
contact exceeding
SEPP

3

1 year
environmental
effects

Modified ecological assemblage
with detectable difference in
species proportions and lacking
some sensitive species;
Dominance in the short term by
rapid growing algae and grazers
Elevated contaminants in some
species
May satisfy SEPP (WoV) in the
mixing zone

Stock mortality from
drinking river water

Prolonged offensive
odours, slicks
resulting in minor
recreational users
dissatisfaction

2

1 week
environmental
effects

Minor change in species
composition with difference in
species proportions and sensitive
species;
Met SEPP within a mixing zone

Decreased stock
condition

Short term
offensive odours,
slicks

1

1 day
environmental
effects

Minor change in species
composition with difference in
species proportions and sensitive
species present during discharge;
Met SEPP within a mixing zone

Short term
decreased stock
water quality

No detectable
odours,
discolouration slicks

5

4

Table 7: Definitions of Overall Rating used for evaluating risks.
Consequence 
Likelihood 

1

2

3

4

5

Almost Certain (5)

Low

Medium

High

Very High

Very High

Likely (4)

Low

Medium

High

Very High

Very High

Possible (3)

Low

Medium

Medium

High

Very High

Unlikely (2)

Low

Low

Low

Medium

High

Rare (1)

Low

Low

Low

Medium

Medium
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The management actions required for the different levels of residual risk are:
Very High Threat - must be treated and must have a tested contingency plan or a
Very High
risk treatment plan endorsed by the Board.
High Threat - must be treated and must have a documented contingency plan or a
High
risk treatment plan endorsed by the Board.
Medium
Medium Threat – treatment must be approved by the relevant General Manager.
Low
Low Threat – must be treated and recorded in the relevant system

4.2 Result Risk Analysis
The following table is a summary of the spreadsheet used to identify risks, detail existing controls, and
categorise the likelihood and consequence of the risk both with and without controls. This spreadsheet
only contains those hazards that had an inherent risk greater than low (Wannon Water 2018).
The hazards that rated greater than low without any controls in place were (no controls assumes that the
wastewater would not go through the entire treatment process prior to discharge):
• Nutrients – phosphorus,nitrogen
• Algal toxins
• Ammonia
• Heavy metals - copper
• Human pathogens
• pH extremes
• Lack of detention time
• Algae growth in WRP lagoons
• Blue Green Algal toxins in the WRP lagoons
All of these hazards can be controlled with Wannon Water’s management practices and the design of the
Hamilton WRP. Table 8 shows that the residual risk for the majority of these hazards is low. Water
quality and macroinvertebrate studies show that discharge from the Hamilton WRP Monivae winter
storage has minimal impact on Muddy Creek (Wannon Water 2017, GHD, 2017).
The discharge appeared to have some influence on ammonia and total nitrogen, and on a slight increase
in concentrations of total phosphorus in Muddy Creek. There was evidence of sources of elevated
nutrients to Muddy Creek other than the Hamilton WRP.
There was no difference in macroinvertebrate communities upstream and downstream of the Hamilton
WRP discharge. Therefore the residual risk of increased nutrients impacting on the ecological
assemblage is ranked as medium.
The controls Wannon Water currently employs to ensure the discharge from Hamilton WRP to Muddy
Creek does not impact on the values of the Creek include:
• Trained operators attending the site on a weekly basis.
• Maintenance of site.
• Lagoons designed to ensure adequate detention times are achieved.
• Lagoons designed to ensure adequate treatment occurs - > Class C.
• Discharge only occurs when the river is flowing strongly – mixing ratio of > 5:1.
• No discharging during algal blooms.
• Only discharging during the winter months.
Based on stakeholder consultation Wannon Water will increase the algal monitoring program. Water
samples from Monivae Winter Storage will be collected on a fortnightly basis during the discharge period.
These samples will to be analyses by a NATA accredited laboratory for blue green algal biovolume.
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Discharge of Treated Wastewater from Hamilton WRP to Muddy Creek Risk Assessment

Nutrients : - Nitrogen, Phosphorus

Chemical
increase
d P, N

Chemical increased
Ammonia

Heavy metals Copper

Residential Homes / Businesses

Chemical
- Algal
toxins

Chemical

Nutrients are derived from
human waste, detergents, food
waste etc. Nitrogen and
Phosphorus can cause excess
growth of algae / eutrophication.
Algal blooms can release toxins,
deplete oxygen levels causing
mortality of biota and create
health risks to humans, stock
and wildlife. However the supply
of nutrients alone is insufficient
to predict the occurrence of an
algal bloom.

Increased nutrient levels can
alter the aquatic biodiversity

High level of ammonia can be
toxic to aquatic organisms /fish

Heavy metals are derived from:
Faeces and urine
Cleaning products
Cosmetics
Plumbing fittings
Food products

Effect

Oxygen depletion
- Mortality
Extreme pH Species loss
Odours from algal
blooms, Excess
macrophyte
growth - Reduced
Aesthetic appeal

Modified
ecological
assemblage

Toxicity - Mortality
- reduced
breeding

Toxicity - Mortality

Values
Potentially
impacted

Environmental
Recreational
Economic

Environmental

Environmental
Recreational

Environmental

3

5

5

5

4

3

5

Inherent
Risk

Reasons for Selection of Likelihood and
Consequence Scores

High

Assume no monitoring or maintenance of
site, no control on discharge - Discharge of
effluent from final treatment lagoon or winter
storage.
Consequence - Discharge occurred during
low flow periods, detention could be reduced
to 25 days, some reduction in nutrient loads
over this 25 day period. Main issue of
discharge during low flows. The nutrients in
Grange Burn and Muddy Creek are already
high, the increase load from the WRP is
unlikely to trigger a bloom that would not
have already occurred.
Likelihood - the conditions would be perfect
for BGA blooms - however nutrient levels are
already above SEPP.

High

Very
High

2 Medium

Assume no monitoring or maintenance of
site, no control on discharge - Discharge of
effluent from final treatment lagoon or winter
storage.
Consequence - Discharge occurred during
low flow periods, detention could be reduced
to 25 days, some reduction in nutrient loads
over this 25 day period. Main issue of
discharge during low flows. The nutrient
could increase the nutrient loads in the
Creeks substantially - changing the
ecological assemblage - increase in algae
Likelihood - nutrient would be increased

Existing Controls

* Customer education
* Plant design
* Detention time in lagoons
- in 2014/15 13% of the P
was removed via the
treatment process and 76
% of the Nitrogen was
removed.
* Detention time from
Influent to Monivae storage
- in 2014/15 52% of the P
was removed via the
treatment process and 84
% of the Nitrogen was
removed.
* Discharge only during
winter, spring months when
temperatures are cooler
* Discharge when the River
is flowing strongly
* Discharge volumes are a
small proportion of the total
river flow volume

1

Consequence

Comment on Hazard

Likelihood

Hazard

Likelihood

Desc
Source
riptio
/Cause
n

Consequence

Table 8: Summary of risk ranking spreadsheet

1

Residual
Risk

Reasons for Selection of Likelihood and
Consequence Scores

Low

Likelihood of an algal bloom resulting from the
discharge is low. Lake Hamilton has had blooms in the
past, Upstream of the WRP. There are no blooms
documented in other reaches of the Grange Burn or
Muddy Creek (FloodZoom). The background nutrient
levels in the Creeks are above SEPP. Consequence of
discharge on the environment / algal blooms is
insignificant - nutrient levels are already at levels
sufficient to cause blooms - the addition of nutrients
from the Hamilton WRP will not significantly alter
nutrients in the Creek with controls in place.

5

2

Medium

Influent ammonia levels are - 44 mg/L. There
would be some ammonia removed via the 25
days detention in the lagoons. However
concentration would likely be above levels
that are toxic to aquatic organisms.
Likelihood - assume no controls- ammonia in
the river would increase - assume discharge
during low flows
Consequence - loss of target species - fish
killed

* Customer education
* Detention time in the
storages - in 2014/15 96 %
of the ammonia was
removed.
* Discharge when the
River is flowing strongly
* Discharge volumes are a
small proportion of the total
river flow volume
* Discharge in the colder
months when the majority
of the ammonia is ionised
(non-toxic)

5

2

Medium

The concentration of Aluminium, copper and
Zinc in the Hamilton winter storages was
greater than the ANZECC trigger values. If
discharge was to occur during low flows the
consequence may be - Minor change in
species composition with difference in
species proportions and sensitive species;

* Detention time in the
storages will result in the
removal of a proportion of
incoming metals
* Discharge when the River
is flowing strongly
* Discharge volumes are a
small proportion of the total
river flow volume

5

1

Low
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Likelihood - P and N discharge is above the
background levels in Creek and the SEPP.
Consequence of this on the environment - is minor - no
change in P or N at the downstream sample point in
Muddy Creek. With only a localised impact immediately
downstream of the discharge in Muddy Creek.
The ecological condition downstream of discharge is
not affected. GHD stated that there was no impairment
in macro downstream of the discharge. There was no
significant difference in macroinvertebrate communities
upstream and downstream of the discharge,
suggesting the increase in nutrients had little negative
impact on the ecological condition of a waterway that is
already degraded as evident through variability in
macroinvertebrate community in upstream sites. Long
term discharge into Grange Burn also showed any
negative impacts on macroinvertebrates (GHD
2014,2015)
Consequence of this on the environment - is minor - no
change in ammonia at the downstream sample point in
Muddy Creek. With only a localised impact immediately
downstream of the discharge in Muddy Creek.
The ecological condition downstream of discharge is
not affected. GHD stated that there was no impairment
in macro downstream of the discharge. There was no
significant difference in macroinvertebrate communities
upstream and downstream of the discharge,
suggesting the increase in ammonia had little negative
impact on the ecological condition of a waterway that is
already degraded as evident through variability in
macroinvertebrate community in upstream sites.
Ammonia in the winter storage is often less than 0.9
mg/L (the ANZECC guideline).

GHD 2017 found that the source of influence of heavy
metals in Muddy Creek is not the Hamilton WRP.

Algae
Blue Green Algae

Storage / treatment

Detention time

pH

Human Pathogens

Biological

Chemical

Biological

Physical

Chemical

Bacteria, Viruses, Giardia,
Cryptosporidium, Helminths

pH extremes

Length of time water sits within
the storage. 25 day is required
for Helminth control based on
the lowest storage volumes.

Effect

Human Health primary and
secondary
recreation
Stock water
source

Loss of species

Human health
impacts

Change in biota composition in
receiving environment

Modified
ecological
assemblage

Toxins - impact on biota

Recreation
Modified
ecological
assemblage
Access to stock
water reduced

Values
Potentially
impacted

Recreation
Economic

Environmental

Recreational

Environmental

Recreational
Environmental
Economic

5

5

5

5

4

Inherent
Risk

Reasons for Selection of Likelihood and
Consequence Scores

Existing Controls

Consequence

Comment on Hazard

Likelihood

Hazard

Likelihood

Desc
Source
riptio
/Cause
n

Consequence

Discharge of Treated Wastewater from Hamilton WRP to Muddy Creek Risk Assessment

Residual
Risk

Reasons for Selection of Likelihood and
Consequence Scores

Assume no monitoring or maintenance of
site, no control on discharge - Discharge of
effluent from final treatment lagoon or winter
storage. Detention time could be reduced to
25 days (peak flows). Assume discharge
during low flows. Consequence - pathogens
levels in the Creek are generally greater than
in the effluent.
Likelihood - Without any controls could occur
once a year
Consequence - Recreational contact
guidelines may not be achieved.
Consequence based on not achieving SEPP
WoV secondary contact - minor breach of
legislation.

* Plant design and
detention time
* Discharge when the River
is flowing strongly
* Discharge volumes are a
small proportion of the total
river flow volume

1

2

Low

Modelling shows that the detention time at the end of
the Monivae winter storage is 134 days (based on peak
flow 95th percentile). With controls in place a minimum
detention time of 25 days to removes helminth eggs is
very likely. Consequence if 25 days detention was not
achieved - likely that partial detention would be
achieved and pathogen levels would be similar to
levels in the receiving environments. Recreational
contact guidelines may not be achieved. Consequence
based on not achieving SEPP WoV secondarily contact
- minor breach of legislation.

2

pH in the summer months when river flows
are low is higher - 9.5. This is higher than the
River, when flows are low this could impact
on species at the outlet - consequence =
Medium
Minor change in species composition with
difference in species proportions and
sensitive species; Likelihood - could occur
once a year

* Discharge when the River
is flowing strongly
* Discharge volumes are a
small proportion of the total
river flow volume

5

1

Low

River data shows that discharge from plant at ratios
greater than 5:1 has no impact on pH in the river.

2

Modelling shows that the detention time in
lagoon 1, 2 +3 is 25 days (based on peak
flow 95th percentile). If there was no
discharge control and discharge from the
final treatment lagoon occurred the detention
time would most likely be achieved.
Consequence - Recreational contact
guidelines may not be achieved.
Consequence based on not achieving SEPP
WoV secondarily contact - minor breach of
legislation.

Low

Modelling shows that the detention time at the end of
the Monivae winter storage is 133 days (based on peak
flow 95th percentile). Unlikely to not get 25 days
detention. Consequence if 25 days detention was not
achieved - likely that partial detention would be
achieved and pathogen levels would be similar to
levels in the Muddy Creek. Recreational contact
guidelines may not be achieved. Consequence based
on not achieving SEPP WoV secondary contact - minor
breach of legislation.

2 Medium

Medium

2 Medium

4

Very
High

Review of all algal data from storages shows
that algae does occur from Jan to April.
Likelihood of algae in the storages resulting
in changes in the Creek / River ecology,
yearly. Consequence 2 Minor change in
species composition with difference in
species proportions and sensitive species;.

Review of all algal data from storages shows
that algae does occur from Jan to April.
Likelihood of algae in the winter storage
resulting in changes in the Creek ecology,
every couple of years. Consequence 4
Modified ecological assemblage dominated
by blue green algae, toxic species.
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* Size of storage
* Monitoring of inflow
volumes
* Discharging volumes are
a small proportion of the
total river flow

*. Monitoring
*. Discharge during winter
months
*. Discharge volume
smaller than flow rates in
Creek
*. BGA response
procedure - no discharge
during a bloom

1

5

3

2

1

1

Low

Low

Likelihood of algae in the winter storage during the
winter months is certain, however expect the levels to
be low and not dominated by a specific species. The
controls reduce the consequence to low.

Likelihood of a bloom in the winter storage during the
winter months is possible (3). The consequence of this
impact on the river is low - controls for stopping
discharge if blooming and flow in the river would not
allow bloom to persist.

Discharge of Treated Wastewater from Hamilton WRP to Muddy Creek Risk Assessment
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