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1 Key messages

This is a study into a local litter problem seen at the Hoffmans Rd MD in the Moonee Valley City Council
(MVCC) and potential options to mitigate it. This is representative of a common problem faced by the
community, local government and Melbourne Water.

This study found that an investment in an asset solution (Gross Pollutant Trap — GPT) at the bottom end of the
Hoffmans Rd MD catchment would cost approximately $300,000 with an annual maintenance cost of $24,000.
This option would not be 100% effective in collecting litter and could introduce a new visual amenity problem.
This option was not recommended.

If this option was installed it would set a local precedent to invest in up to 40 GPTs in other similar catchments
in MVCC with a municipality cost of up to $émillion and additional $1million pa in maintenance.

The report recommends:

e  Continuing the mix of existing programs and activities undertaken by MVCC to continue at no
additional cost.

e  Working with local traders and builders to reduce commercially generated litter.

e Increase auditing and enforcement of commercial areas and building sites by employing enforcement
officers to operate across the municipality — increase in cost to MVCC of up to $150,000 per annum.

e A modest increase in Melbourne Water funded litter management - $2,400 pa additional funds.

e Inline with the WDIP Melbourne Water should support MVCC with community engagement and
education programs to build a community response to the reduction of litter at the source - rather
than attempting to collect it at the end of pipe or via an asset solution.

The project is a case study to inform an improved strategic approach to litter management. It has produced a
draft litter decision tool to assist in making decisions on the response to litter problems at a local level.

2 Introduction

Alluvium Consulting Australia Pty Ltd (Alluvium) were engaged by Melbourne Water (MW) in partnership with
Moonee Valley City Council (MVCC) to investigate a litter issue in the Hoffmans Main Drain (MD) catchment
and identify potential methods for addressing the local litter problem.

The project aim was to investigate the litter sources and identify options to improve the litter situation in the
open channel section of Hoffmans Road MD and the Afton Street wetlands. This included the need to assess
the potential application of a Gross Pollution Trap (GPT) in the catchment as a remedy to the litter issue.

The project also aimed to inform the development of a decision framework that Melbourne Water and
councils could use in future to guide their management in locations where litter is of concern. The framework
intends to identify responsibility for managing litter in a given area and help identify options for litter
management. To achieve this, the framework needed to consider the origin and nature of the litter, the risk
the litter poses to the receiving environment, impact of litter types on visual amenity, context appropriateness
and effectiveness of identified interventions, lifecycle cost and safety.

This project required consideration of the litter problem at the local level, and the consequences for
management intervention decisions on the Melbourne Water regional scale. Management decisions at either
ends of these spatial scales can often be quite polarised. In the case of litter, a solution that “fixes” a local litter
problem may be an attractive proposition for local managers, but that solution may not be justified when
considering regional scale risks to waterway values and the associated financial implications. Therefore, the
project required the development of an approach where litter complaints at a local level do not necessarily
drive management activity from regional scale management organisations.

2.1 Scope of study

Hoffmans Road Main Drain — Litter Management Investigation



The Hoffmans Road MD catchment (see Figure 1) is a 237 ha area within the Moonee Valley City Council
(MVCC) which drains to the Maribyrnong River. The waterway in the lower section of the catchment is an 800
m open channel running through a public reserve to the Afton Street stormwater wetland and then the
Maribyrnong River. Litter accumulates in the channel and wetlands, where community access is high, and
complaints are raised with MVCC.

The specific objectives of the project were to:

e Determine litter sources in the Hoffmans Road MD catchment

e Identify constraints, opportunities and ancillary options for managing litter (such as enforcement
programs)

e Consider nominated management options for litter, including the installation of a GPT in the
catchment

e  Consider health and safety risks, costs and effectiveness of the management options

e  Provide recommendations for improving the situation in the open channel section of the study area,
by ranking the management options.

Through the project a case study and decision framework were to be developed to inform the development of
a broader strategic litter framework for optimised collaborative catchment litter management and the
development of Levels of Service. A spreadsheet tool to guide decision making formed the early stages of the
framework.

The project undertook litter surveys and behaviour observations utilising the Victorian Litter Action Alliance

(VLAA) survey procedures and data forms. Survey locations are indicated by yellow highlights on Figure 1 - the
project map. Selection criteria for the survey locations is provided in Appendix 2.

Hoffmans Road Main Drain — Litter Management Investigation
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Figure 1. Hoffmans Road MD catchment study area
This project uses the Environmental Protection Authority (Victoria) definition of litter:

litter includes any solid or liquid domestic or commercial waste, refuse, debris or rubbish and, without
limiting the generality of the above, includes any waste glass, metal, plastic, paper, fabric, wood, food,
soil, sand, concrete or rocks, abandoned vehicles, abandoned vehicle parts and garden remnants and
clippings, but does not include any gases, dust or smoke or any waste that is produced or emitted

during, or as a result of, any of the normal operations of the mining, building or manufacturing
industry or of any primary industry.

Note, while waste produced during building is not included as litter under the definition above, for this project

any building debris that escapes from a construction site and is mobile in the landscape was considered to be a
form of litter.

Hoffmans Road Main Drain — Litter Management Investigation



2.2 Litter problem in Hoffmans Road MD catchment and context for Melbourne Water
and MVCC

The project brief identified that the Hoffmans Road MD catchment produces excessive litter loads which are
accumulating within vegetation along the open channel section of the MD, between Buckley Street and the
Afton Street Wetland and in the Afton Street Wetland inlet and sediment pond area (MW asset ID DST661).
These excessive litter loads result in significant community complaints and safety/resourcing issues for
Melbourne Water and MVCC maintenance staff who currently manually removing the litter from the wetland
inlet and sediment pond area. The location was highlighted as a high litter load site through a litter
audit/investigation that MVCC undertook in 2017.

The volume of litter collected by Melbourne Water from the Hoffmans Rd MD channel is less than 3 m3 per
annum (shown in maintenance records), with MVCC collecting a similar amount. This recorded volume may be
an under estimation due to data management and procedural short comings which have been identified by
Melbourne Water. This contrasts with the expected volume of litter/debris (modelled in MUSIC) at 31 m3/pa to
be generated from an urban catchment of this type (see GPT report in Appendix 4). The litter component of
this material is approximately 33% or 10.5m3. Sediment volumes accumulating in the sediment ponds are
additional to these volumes.

Given that the volume of litter collected by Melbourne Water and MVCC is considerably less than the volume
expected to be generated from an urban catchment of this type, it follows that the activities undertaken by
MVCC in the catchment (and indeed throughout the municipality) are being effective in considerably reducing
the volume of litter reaching the Afton Street Wetland.

Catchment context

Hoffmans Road MD is one of approximately 60 drain outlets to the Maribyrnong River and Steeles Creek in the
MVCC area. There are ten Melbourne Water managed drains and 25 significant council drains flowing into the
Maribyrnong River and 24 into Steeles Creek. The catchment is predominately residential with some
commercial areas especially along Keilor Road and there are no significant industrial areas (Figure 2). There are
no significant areas of industrial land in the project area.

See Appendix 1 for more catchment information including planning scheme information and see Figure 3 for
plan of planning zones in the project area.

Hoffmans Road MD catchment makes up 4.35% of the area of MVCC (see Figure 2) and would be considered as
a low-risk catchment for litter when compared to other catchments in the Melbourne metropolitan area, as it
has a high percentage area of residential and no industrial zone (see Figure 3 for Planning zone distribution in
the study area).

Melbourne Water prioritises areas for investment using the Healthy Waterways Strategy (HWS) which
highlights areas of significant biodiversity and social values. The HWS shows this section of the Maribyrnong
River is an amenity focal value area, but that there are no biodiversity focal values. Melbourne Water’s main
focus in this area is therefore to reduce litter in the Maribyrnong River for amenity values, and also to reduce
litter entering Port Philip Bay as a supporting activity to the Port Phillip Bay Environment Management Plan.

The waterways of the Hoffmans Road MD catchment are predominately piped, except for the last 800 m
where the Hoffmans Road MD becomes an open channel. The open channel nature of the downstream
section presents a visual litter problem, as this lower energy system of the drainage network results in
deposition of litter in this section. This drainage configuration is different from other surrounding catchments
within the MVCC municipality, as most catchments have fully piped drainage systems flowing directly to the
Maribyrnong River. It is important to recognise that these other catchments with a direct connection of the
piped drainage network to the Maribyrnong River actually pose a higher risk to the Maribyrnong River and Bay
than the Hoffmans catchment, even though litter will not be as visually evident in the absence of a low energy
open channel.

Hoffmans Road Main Drain — Litter Management Investigation
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Figure 2. Hoffmans Road MD catchment in its broader urban context
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Figure 3. Planning Zones in the Hoffmans Rd MD project area.

Strategic priorities for investment
In previous work, Melbourne Water has determined to:

Treating litter as a threat to functions (i.e. conveyance, waterway health, amenity) for which
Melbourne Water has sole or joint responsibility for. In this model actions would be prioritised against
all other threats to those functions.

The Waterways and Drainage Investment Plan (WDIP) highlights that Melbourne Water should continue the
current level of activity (litter collected) and focus improvements in litter management in partnership with
local communities — predominately via education and engagement activities.

In this regard Melbourne Water needs to consider litter on a strategic basis dependent of other programs
rather than an independent problem at a specific location.

Melbourne Water has a responsibility for drainage management in the Hoffmans Rd MD open channel as the
upstream catchment is more than 60ha. This is a long-standing arrangement which drives responsibility for
drainage asset management. However, Melbourne Water also derives priorities for management actions from
the Healthy Waterways Strategy (HWS).

Levels of service are aligned to the presence of Biodiversity and Amenity Values described in the HWS. The
Maribyrnong River in MVCC has no Biodiversity priority values but is a high priority for Amenity value. This will
drive a response for reducing litter in the Maribyrnong River but not the contributing drainage assets/reserves
such as Hoffmans Rd MD. Where drainage reserves have a local importance (such as here in the study area)
Melbourne Water often looks to partnering with the local authority and may license the reserve out to enable
more active management by the local authority.

Hoffmans Road Main Drain — Litter Management Investigation ‘e



As the Hoffmans drain is effective in capturing litter before it enters the river/Port Phillip and the absence of
HWS biodiversity focal value the location could be considered a low priority for litter management by
Melbourne Water. The impact on amenity and priority for response would then fall to the local authority
(MVCC) to work with Melbourne Water on a viable (financial and human resources) solution.

2.3 Project approach

This report documents the outcomes of the project and the approaches and methods used. The main body of
the report focuses on the high-level outcomes, outputs, approaches and methods, with further details of the
investigations undertaken included in the accompanying appendices.

The broad elements to this project involved the following activities:

e Identifying litter sources in the catchment

e  Determining litter characteristics and primary sources, via litter counts and observations using
Victorian Litter Action Alliance (VLAA) methods

e  Compiling data into a high-level decision framework (through use of spreadsheets), to prioritise risks
and management options for the Hoffmans Road MD catchment

e Nominating litter mitigation priority options for stakeholder review. These were then workshopped
and circulated for comment and prioritisation by the project working group. A supporting decision
support tool and interactive spreadsheet to guide the pathway to delegate management
responsibility was developed as a result.

e  Assessing priority management options for litter, through high-level concept design and life cycle
budgeting

e Recommending priority management options for litter, based on option/cost analysis.

Litter investigation and prioritisation process

Identify the stormwater network assets, existing litter management measures, waterway values,
litter hot spots and litter sources and sinks in the catchment.

Consult with local authority and Melbourne Water operations staff.

Set up project group to guide decision making.

}

Determine litter characteristics and primary sources, via litter counts and observations using
Victorian Litter Action Alliance (VLAA) methods.

!

Compile data into a high-level decision framework (through use of spreadsheets), to prioritise risks
and management options within the target catchment— considering the local and regional values.

|

Nominate litter mitigation priority options for stakeholder review. Workshop options with project
group for comment and prioritisation. Utilise decision support tool and interactive spreadsheet to
guide the pathway to identify primary management responsibility for confirmation.

|

Assess feasibility of priority management options for litter, through high-level concept design and
life cycle budgeting.

Recommend priority management options for litter, based on option/cost analysis.
Figure 4. Process to assess a litter problem and determine a mitigation solution.

Hoffmans Road Main Drain — Litter Management Investigation
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The method was informed by a proposed framework approach for litter management that was highlighted in
the project proposal (see 5).

Possible framework approach
There are a broad range of options in managing litter including:

1. Clean up: Either picking up or mechanically collecting litter (e.g. street sweeping)

2. Infrastructure (waterways): Litter traps, and nets used to collect litter within creeks, waterways
and bays. Infrastructure placed in the drainage system or waterways is more closely related to
a Clean Up option.

3. Infrastructure (streets): Bins, street sweeping and side entry pit baskets used to collect litter
destined for creeks, waterways and bays. Infrastructure placed in the drainage system or
waterways is closely related to a Clean Up option.

4. Management activity effectiveness and risk for litter release: Frequency of emptying of litter
bin, design of rubbish collection trucks preventing loss from domestic and commercial bins,
commercial area waste management, community/sports group behaviour at events etc.

5. Enforcement: The use of regulations and laws to issue infringement notices to individuals that
have littered, on the basis that it changes their behaviour and the community around them.

6. Education: Communicating with specific target audience about the issues of litter, to inform
and make more aware of litter as a problem. Waterwatch or drain stencilling would be included
within this option.

7. Incentives: Providing incentives to prevent litter, such as the Container Deposit Legislation,
whereby there is a monetary incentive to stop that type of material becoming litter. This also
includes grants for other agencies to tackle litter within their jurisdiction.

8. Planning controls: To use planning controls to require particular infrastructure (largely through
the development process)

9. Cultural change: The use of advocacy to change the culture and influence the way littering is
seen as a ‘social norm’

Typically, the detail of how efficient these methods are at managing litter contains significant unknowns
in terms of cost and effectiveness.

While this project will not be able to provide detail on all of these in every situation we would intend to
be placing each of these into a decision-making process that allows comparison. We believe that over
time a set of information should be setup that allows Melbourne Water and MVCC to evaluate options
in terms of the criteria:

1. Cost (capital and operations)

2. Effectiveness — how confident are we that the selected option will actually change the litter
negatively affecting waterways/parks/public spaces

3. What s the timescale of the change — some methods (i.e. litter trap) would result in an
immediate capture of litter. However, the costs will continue in the long term. Would an
education campaign result in longer term changes that result in a lower litter impact at a lower
cost over the long term? It is likely this is impacted by the value being protected. Again —we
acknowledge that this project can’t fully expand on this type of approach, but we see applying
it to a single catchment as a way of providing information for future decision making.

Figure 5. Proposed framework approach during tendering that informed the project method

Hoffmans Road Main Drain — Litter Management Investigation
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3 Project finding and outputs

3.1 Litter sources in Hoffmans Road MD catchment

Prior to commencing the litter investigation within the catchment, a baseline understanding of catchment,
drainage and potential hotspots was required to determine the potential litter locations in the catchment.
Litter hot spots in the catchment were developed through:

e Analysis of MW and MVCC drainage data, MVCC rubbish bin locations, Public Transport Victoria bus

and tram stop locations, land-use information

e Interviews with MVCC staff

e Adrive through the study area to observe potential hotspots.

The Interim litter report (see Appendix A) reports on the litter sources in detail. The 11 hotspots identified
through this process are listed in Table 1, with a summary of the total litter count shown in Figure 6.

Table 1. Litter hotspots and information gathered on littering behaviour and counts

Location

Wallis Mall

Hoffmans Rd Shopping strip and
Muriel St bus stop

Hoffman and Keilor Rd Cnr

Keilor Rd Bus Stop

Wallis Mall carpark

Treadwell car park (west)
Treadwell car park (east)

Service lane in Treadwell carpark
(west) — commercial traders

Hampton St shopping strip

Service laneway behind Keilor Rd
shops

Residential rubbish collection @
Deakin Street

Littering behaviour
observation

v

\

Hoffmans Road Main Drain — Litter Management Investigation

Litter
count

v

Location description

Small mall pedestrian breezeway with seats
between commercial shopping strip and carpark

Residential shopping strip with takeaway outlet
and bus stop.

Commercial shopping strip - tram stop.
Commercial shopping strip - bus stop near an
empty construction site

Shopping and commercial car-park

Shopping and commercial car-park

Shopping and commercial car-park
Commercial service area

Residential shopping strip with takeaway outlet
and bus stop.

Commercial service area

Residential area along Deakin Street between
Gibson Court and 152 Deakin Street. Survey to
identify if rubbish/recycling collection
contributes to litter problem.

12



Sports reserves such as Buckley Park! and Clifton Park Reserve were not surveyed as there were no active
sport events being held at the time of the surveys. Schools were identified as potential hotspots in the
interviews. However, these were excluded following initial catchment scan as they have low litter levels and
many rubbish bins present on site. They appear to manage their grounds well to prevent them from being a
major litter threat to the catchment.

A significant source of litter not identified until the investigation was undertaken is building sites in the
municipality. Approximately 5% of the properties in the Hoffmans Road MD catchment have a current planning
or building permit. This is a major potential source of litter into the streetscape which was not previously
identified. Melbourne Water could develop a planning application dataset that provides information to the
Regional Services and Asset management groups on the level of activity in local areas. This would assist in
prioritising works such as stormwater de-sits or engagement with Local Councils for litter and waste
management programs.

Litter surveys at the nominated hotspots were undertaken using the VLAA methods. The VLAA methods have
been independently developed so can be used by any agency to produce comparable outputs (see Appendix A
for details). The litter surveys included assessing the type and amount of litter at the 11 hotspot locations, and
litter counts at four locations in the open channel section of Hoffmans Road MD (Figure 6).

The priority sources of litter in the study area were found to be:

e  Public carparks servicing Keilor Road shopping strip
e Commercial service areas behind Keilor Road businesses

e  Building sites — added following non-survey observations and understanding on the scale of
redevelopment occurring in the study area.

Other areas of the catchment including the small shopping nodes away from Keilor Road (e.g. Hampton Street
shops) have similar and relatively low levels of litter.

Interestingly, the litter surveys showed that the catchment litter characteristics (dominated by cigarette butts
and plastics) are different from the channel litter characteristics (dominated by polystyrene and soft plastic
packaging).

1 Note: Buckley Park Reserve is outside the Hoffmans Rd MD catchment with drainage from this reserve flowing to a different outfall to the
Maribyrnong River.

Hoffmans Road Main Drain — Litter Management Investigation
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Figure 6. Counts of the top five litter categories found in various sites within the Hoffmans catchment

3.2 Litter characteristics

Channel area litter counts from the project survey and MVCC audits show a difference in quantity of litter, but
similar percentages of the litter types (Table 2). The litter survey done in this study was following a period of
low rainfall. Less PET bottles and plastic bags were found, which is to be expected with less energetic flows to
carry the litter through the system. This study found higher levels of polystyrene than the MVCC audit which
could be an artefact of the personnel used, or an indication that the polystyrene has degraded into smaller
pieces and gave a higher count number.

The volume observed in the counts for this project would have been <100 L in the channel areas and <50 L in
the Afton Street Wetland inlet pool.

Hoffmans Road Main Drain — Litter Management Investigation
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Table 2. Comparison of litter counts and percent total in the channel between data reported in MVCC Litter Audit Report
(2017) and data collected in this litter survey. Items not directly comparable are written in grey

Items

Alcoholic beverage

Aluminium cans

Other metal

PET bottles (water / soft drink)
Plastic bottle tops

Plastic containers & cups

Other hard plastics

Cups

Cardboard

Other paper (e.g. dockets, flyers)
Cigarette butts

Soft plastic food packaging (e.g.
Confectionery, chips)

Small plastics (e.g. bread ties, straws)
Polystyrene (e.g. food containers, cups)
Other non-recyclable plastics (e.g. six-pack)

Other paper/cardboard (e.g napkins, plates
with food)

Plastic bags (empty)
Clothing / Material
Other

TOTAL

MVCC
Litter
Audit
(2017)

Count

265

3.3 Risks of different types of litter

The litter survey data provided information on the load of various types of litter across the catchment hotspots
and in the open channel of Hoffmans Road MD. A categorical assessment was then undertaken to examine
how each type of litter is expected to impact on different values and assets in the region. Error! Reference s
ource not found. shows the results of this risk assessment, demonstrating that polystyrene and plastic bags
have a high level of risk on the most number of values and assets of interest.

Hoffmans Main Drain

Project
litter

survey

(2018)
% Total Count % Total
0.0% 17 11.5%
2.6% 0.0%
4.9% 5 3.4%
2.6% 2 1.4%
1.5% 3 2.0%
0.4% 6 4.1%
0.4% 1 0.7%
0.8% 1 0.7%
1.5% 3 2.0%
36.6% 11 7.4%
14.7% 32 21.6%
2.6% 1 0.7%
22.3% 58 39.2%
0.0% 2 1.4%
3.0% 0.0%
3.0% 6 4.1%
0.4% 0.0%
2.6% 0.0%

148

MVCC
Litter
Audit
(2017)

Count

76

586

12
693

% Total

0.3%
0.9%
0.0%
11.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.6%

1.0%

0.0%
84.6%
0.0%

0.0%

0.0%
0.0%
1.7%

Afton Street Wetland

Project
litter
survey
(2018)
Count % Total
2 0.1%
1 0.1%
1 0.1%
1 0.1%
1 0.1%
1 0.1%
5 0.3%
0.0%
10 0.5%
1 0.1%
1866 98.6%
2 0.1%
1 0.1%
0.0%
0.0%
0.0%
1892

The relative risks of the litter types can vary between Melbourne Water and MVCC. Error! Reference source n

ot found. does not reflect the risk appetite for visual litter between the two organisations.
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Observed litter categories

Cigarette Beverage Soft Hard Plastic

Risks butts Polystyrene containers plastics plastics bags Paper
Visual impact on amenity - in . . . . .
catchment at source™ High High High Med Low High High
Visual impact on amenity at Afton . . . .

Street wetland Low High High High Low High Med
Entering natural waterway asset or High High Hich Hich Med High Low
major channel e.g. Maribyrnong River g & J J g

Entering Port Phillip High High High High Med High Low
Generating micro-plastics High High High High High High Low
Physically hazardous to fauna High High Low High Med High Low
Toxic to micro and macro fauna High High Low Med Med Med Low
Impact on HWS Amenity priority area Med High High High Med High High
Impact on HWS biodiversity values . . . . .

M L
area if present High High ed High High High ow
HWS biodiversity risk in Hoffmans Low Low Low Low Low Low Low
Study area *

Dram?ge blockage leading to localised Low Low Med Med Med Med Low
flooding
Asset damage (e.g. blockage of WSUD Low Low Med Med Med Med Med

outlet
* There is no HWS biodiversity priority values for the study area and so the risk at this location is low.

Figure 7. Level of risk that each type of litter poses to values and assets

3.4 Litter decision framework to prioritise risks and management options

Having identified the litter sources, litter loadings and risks to values and assets of interest, a preliminary
framework was then developed to assist in the identification of the appropriate management options within
Hoffmans Road MD catchment. This framework was incorporated into a spreadsheet which considers the risks
from litter, the mitigation options and effectiveness. This process also requires defining management
responsibility to determine if an investigation and management response is required. Appendix 5 in this report
provides details on this framework, and the framework is summarised in Figure 6. With further development
and refinement this framework also has potential for broader application beyond Hoffmans Road MD
catchment.
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MW to run

Step 1: Yes —» ..
R J* Yes —» MW to run the tool this tool
?
Is the catchment area > 60 ha? 2 there any exiting Coundilio
“» No A E » No
agreement with council run the tool

Step 2:

What s f
the litter >
problem?

Dumped rubbish (not
applicable for this
approach)

Step 3b

Do we have
existing
litter data?

2 s

No/Insufficient data Yes

Littering ——»

Conceptualising the problem
Is it worth investigating?
1.  Highlevel of local complaints and local government?
2. Existing HWSvalue priority area (Biodiversity LoS) that could be
impacted? Use HWS_priority_areas GIS layer for intersection to complaint
area. Apply absence multiplier 0.5, otherwise it gets 1
Existing local amenity (med/high HWS amenity LoS) that could be
impacted? Use HWS_priority_areas GIS layer for intersection to complaint
area. Apply absence multiplier 0.5, otherwise it gets 1
Existing waterway asset function (e.g WSUD assets) that could be
impacted? MW or Council assets (MW to consider a multipler for
prioritisation?)
High costs of maintenance/clean up? >510,000/yr
Volume of litter observed/year (MW litter threshold: >20 litres in any 50
metre length

Select
applicable
points

— Run this tool

— Instigate PM

> Review PM

b

— Cancel PM

Step3a Catchment understanding

What is the scale of problem?

Area of drainage system contributing to litter problem location in the municipal area
and the MW Urban area leading to the Bay— as a % of total areas.

B of conr flowing into waterways (pipes/channels)

2. % municipality area and % MW urban area

Numb

| catchment areas:

i Medium High

Level of i
collaboration ;

Local government «——————» Melbourne Water

What are the characteristics of the litter?

Undertake litter 1
count and litter
behavioural

survey by VLAA

. Whatisthe type of litter (use VLAA litter categories)? Rank the
highest 5-7 litter counted/observed

Volume of litter collected each year

What isthe % organicmaterial?

Where isthe likely source of litter? Within catchment (streets) or

What values
could be
impacted by
litter?

in channel

Step5 1. Identifyservices and values that could be threatened by litter
N e.g. HWS values, asset damage, blocked WSUD assets,
Application to scales P Y (, E i IS Gt
o - N g Y tofauna, g g
PFSIEEr b )
At catchment outlet (e.g. < Howcoys \\\ ¥ taxicity, v ¥ RN =7
+—dq protect these >«———— 2. Whatvaluesdoyouthinkare important? Assign weighting to -~
waterways/channels) L
. values? - eachvalue
Within catchment S > 3. Whatare thep d level of risks of individual litter on the
= D identified values? Assign ‘Low’, ‘Med’, ‘High’to each of the
/ specifyop ith these categori —» Aretheyin place? JdenUfled itter
according to scale:
. Infrastruc.ture (e.g. GPTinstallation, v v Effectiveness of options
rubbish bins) s Yes No
*  Maintenance activities (e.g. litter
collection) What is the success of these options inreducing the :
. d ion—Good (e.q. b= l ] | identified litters within the municipalityand MW i
signage) v | urban area? Assign 1-"Low’, 2-'Med’, 3-’High’
*  Partnerships—Working her(e.g. Are they Could they i :
local builders) effective?  beimproved? | Aretheseop lly feasible? Undertake
. Enforcement (e.g. fines) | cost-benefit analysis. Council cost X % catchmentarea |
*  Incentives(e.g. b ge | (calculatedin Step 3a) :
S return schemes) |
s . Couldthese optionsimpact on the identified !
i > 8 o 3 NAOA? 3 T |
i - e /,\\\ Options values? Assign 1-‘Low’, 2-'Med’, 3-’High
-~ Risk matrix \\\ // \\\ 3 pHondsation | Canthese options be implemented with minimal :
\ .~ #ofoptions, output effort? Assign 1-‘Low’, 2-‘Med’, 3-"High’
(Low, Medium, | o Final options
High) 7 L 7 . Are theysafe to implement? Assign 1-‘Low’, 2-‘Med’,
S . . 3-High’
& 3
Ste‘p 7 Step 8
p ~ Assign N
4 iy s ) >-
&Imm agency - g

Figure 8. Process for determining management responsibility.
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In parallel with the development of the framework, a series of potential litter management options were
identified, with the working group members then asked to nominate (vote for) the management options most
likely to have an impact on litter levels and address the highest litter risks in Hoffmans Road MD catchment.
Priority management options identified by the working group members are shown in Figure 9 i.e. the priority
options are those that received the highest percentage of respondents favouring them.

Percentage of respondents (%)
10 20 30 40 50 60 70 80 90 100

o

Building site control of waste (especially polystyrene) info for... I
Stop people smoking

Cigarette butt signs

Education - Good
Communication

Signage in carparks |
Building site audits
Fines for repeated failure of audits

Litter Alert Cards (building sites, businesses, rediential properties...

Enforcement

Rear of commercial businesses audits
Beverage container return/refund stations

Free polystyrene disposal at waste transfer station offers

Incentives

Provide free personal ashtrays via retailers

Change to dump-masters usage and management responsibility in...
GPT at top of MW Hoffmans MD pipe near Keilor Rd
Recycling bins

Rubbish bins

Infrastructure

Grated side entry pits
Footpath cleaners

Litter collection - council

Maintenance
activities

Street sweeping
Adopt a street, park, public space program
Community clean up days
Hard rubbish collection
Local builders |
Schools |

Sports clubs |

Partnerships - Working Together

I
|
|
|
|
I
.|
Cigarette butt bins at places of congregation (eg bus stops) | N N
|
|
|
|
|
|
|

Traders association |

Figure 9. Potential mitigation options in the catchment
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3.5 Priority litter management options
Each of the priority options from the ranking process (Figure 9) are discussed below.

The options discussed need to be considered in the context of a Delivery Mechanisms Framework used by
Melbourne Water, which recognises the intent of the fourth key principle set out in Melbourne Water’s Asset
Management Strategy.

Melbourne Water commits to robust consideration of all delivery models including non-asset solutions,
knowledge sharing, partnering and facilitation solutions to deliver the best outcomes for customers
and Melbourne Water.

This framework for prioritising investments (shown in Figure 10) guides Melbourne Water, and the
community, to consider non-asset options over direct asset investments.

The options below were developed considering the framework’s decision hierarchy, role of local government
(MVCC) and innovative ways of addressing a local waterway (predominately amenity) service problem. In lieu
of clear statutory obligation non-asset solutions rank highly.

Delivery Selection Mechanism

Is there a statutory obligation for a If 50, use delivery mechanism required under statutory
particular delivery mechanism? obligation

If not, proceed to choice of best mix of delivery
mechanisms to achieve level of service

Consider low cost mechanisms first

Information provision / capacity building

and regulation

Consider when seeking similar
outcomes across multiple stakeholders
and regulation is insufficient

Consider for site/asset specific Direct works through
interventions traditional (6)]
procurement or
partnerships

Use information provision if it is likely to be successful in driving behavioural change and outcomes. If the incentives for
change are not sufficient, then regulatory approaches may be suitable in ensuring that those responsible for adverse
waterways and drainage outcomes incur the costs of achieving desired outcomes

Attempt to move from input- and output-based grants to more competitive MBIs that are more closely linked to defined
waterway and drainage outcomes

® Attempt to move away from direct works [ traditional procurement to more partnership approaches that are more closely
linked to customer requirements and deliver multiple benefits

Figure 10. Melbourne Water — Waterway & Drainage Investment Plan — Delivery mechanism decision making hierarchy
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Education

Education program targeting builders to ensure they understand their responsibilities for site environmental
controls and the risk posed by material escaping their sites. This would require the requirements to be
provided to the builders at the permit stage and information being available in printed forma and on the
Council website.

NOTE: MVCC have instigated a program and launched it on the council website in June 2018. A program like
this has an impact across the whole municipality — not just the Hoffmans Road MD catchment. Included in
options analysis.

Signs in carparks - Carpark littering is a problem and signs highlighting this could be useful. MVCC should
consider increasing signage.

Enforcement
Audits of building sites and service areas of commercial areas to check if environmental controls are in place
and litter is not being generated.

Issuing of infringement notices to builders and business owners for producing litter.

This would require MVCC engaging Authorised Officers to monitor the sites and issue notices. If an officer is
engaged for this purpose they would operate across the municipality and their impact would be wider than the
Hoffmans Road MD catchment. Included in options analysis.

Incentives
Beverage container deposit schemes were nominated. MW and MVCC could advocate for these to the State
Government, but they are not deliverable at the local level without State Government support.

Infrastructure

Rubbish bins — MVCC has an extensive and well located (targeted to shopping strips, PTV stops etc) and these
are recommended to retain by 100% of responses. There is no need to expand the network of bins. Included in
options analysis.

Grated side entry pits — many of the MVCC side entry pits have a grate onto the road but no raised grate up to
the top of kerb. Investment in changing these would not be warranted.

GPTs at locations at the top or bottom of the of the catchment have been considered. Included in options
analysis.

Maintenance activities
Retaining footpath and street sweeping was agreed to.

Increasing litter collection activity in the drainage reserve was not highlighted as a priority action.

Partnerships — working together

Local Builders and Traders Association - Increasing interaction with local builders and the Keilor Rd Traders
association was seen to be positive. This would have an effect across the municipality not just in the study
area.

Local Sporting clubs responsible for managing sports reserves — management agreements are in place between
MVCC and local clubs for the management of the sports reserves. This includes responsibility for litter
management during and after events and handling of the rubbish bins supplied and emptied by council. The
enforcement of the litter responsibilities was reported to be low at the interviews. Poor bin management was
observed during the site visits. An increase in attention on the agreements and incentives to encourage
compliance should be investigated.

Schools — The local schools were observed to be very clean for litter. Ongoing promotion of their good
practices should be considered. Clean school awards could be issued to encourage ongoing good behaviour.

Hoffmans Road Main Drain — Litter Management Investigation
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4 Option analysis

The litter management options ranked highly by the working group (i.e. most of those described above) and
several GPT options were considered for their cost and effectiveness. An important element of the analysis is
the scale of impact (% of catchment)

The options reviewed reflect the priorities nominated by the working group. There will be others appropriate
to the study area but they did not come through as priorities and so are not a focus for this study.

Gross Pollutant Traps were considered in the option analysis as they were specified as a key requirement of
the original project brief, with several options for GPT installation examined:

e totarget the upper catchment from the Keilor RD Shopping strip
e totarget the whole catchment at locations at the bottom of the catchment.

Details on the assessments for the GPT options are shown in Appendix 5.

The results of the cost and effectiveness analysis are outlined in Table 3 (for the asset-based approaches) and
Table 4 (for the non-asset based approaches).

Summary of the GPT options:

e The Deflector Vane Trap option in the open channel section of Hoffmans Road MD at location B in
Figure 1 is the preferred option for a GPT. Note this option does not capture 100% of litter passing the
location with many smaller litter objects (eg cigarette butts and polystyrene) likely to pass through
the containment bay.

e This option has high effectiveness and safety rating. It has an equivalent cost to the upstream options
but treats more of the catchment and doesn’t require closure of roads for maintenance.

e The CDS upstream of Buckley Street is discounted as the catchment size is greater than the unit
specifications.

e The location downstream of Buckley Street in the open channel is discounted for site access and
safety reasons. The Basket style GPT is not as effective as the Defector Vane Trap.

The non-asset solutions provide outcomes which are cost effective when compared to the GPT asset solutions.
They are also scalable to cover the municipality in a systematic manner reducing litter (including the small
litter objects) entering the drainage system and therefore the amenity litter impacts.

Hoffmans Road Main Drain — Litter Management Investigation
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Table 3. Cost analysis of asset based litter management options

GPT location Style of GPT Catchment % Hoffmans % of MVCC Capacity of Unit Capture  Effectiveness Capital cost Maintenance Annualised Visual impact Constructabili Access for Comments
area (ha) Road MD area GPT Effectiveness cost (annual) 10 year cost ty Maintenance

catchment of passing

treated litter
s MW 900dia pipe with Underground CDS 8 3% 0.15% 2.5m3 90% 3% $107,700 $9,900 $20,670 Low Low Medium Cleanout operation utilising the access
E ~ © 8Hacatchment (CDS - P1012) driveway into the Woolworths loading bay.
T .9
sed
£ = &
%’ % 2 MVCC 825dia pipe 18Ha  Underground CDS 18 8% 0.33% 3.5m3 90% 7% $144,800 $13,700 $28,180 Low Low Low Cleanout operations on Carrington Rd
s ¥ 2 catchment (CDS - P1518) requiring traffic control
= @© 9
+~ o ¥
32
% 8 £ MW 1275dia pipe in Underground CDS 28 12% 0.51% 11m3 90% 11% $241,900 $30,200 $54,390 Low Low Low Cleanout operations on Hoffmans Rd

I = .. .

£ Z 8§ Hoffmans Rd on (CDS - P2018) requiring traffic control
3 combined catchment
=)

Upstream of Buckley Street on Underground CDS 230 97% 4.22% 20m3 90% 87% $355,500 $29,400 $64,950 Low Low Medium Catchment larger than specifications for the

1500dia MW pipe under-ground (CDS - P3030) CDS - P3030. Custom unit required at

drainage system unknown cost.

In open channel immediately down  Deflector vane trap 230 97% 4.22% 25m3 80% 78% $350,000 $24,000 $59,000 Med Low Low Constrained site in channel increases

stream of Buckley Street construction and maintenance costs. High
safety concerns due to site access.

In open channel at maintenance Deflector vane trap 237 100% 4.35% 25m3 80% 80% $300,000 $24,000 $54,000 High High High Good access for construction and

track maintenance. High visibility would impact on
local amenity values.

In open channel at maintenance Basket style trap 237 100% 4.35% 10m3 60% 60% $100,000 $36,000 $46,000 High High High Basket style traps are prone to capture litter

track and debris and so are prone to blocking

from vegetation in the channel washing
down into the trap. Added volume from
vegetation adds to the disposal costs.

Inlet pool to Afton Street wetland Boom 237 100% 4.35% <4m3 50% 50% $10,000 12000 $13,000 High High High Good access for maintenance. Visual impact
can be moderated by high frequency
cleanout and signage. However, the culverts
act like a boom already and removal of the
floating litter is possible from the access
path. Improvement would be minimal.
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Table 4. Cost analysis of non-asset based litter management options

Type of option

Community awareness/ education/ engagement/ enforcement initiatives with local
community (not just community associated with hot spots).

Education around bylaws and requirements for building site environmental management

Council engagement and enforcement of Building sites and Strip shopping businesses

Increased Council maintenance of the streetscape and parklands, i.e. picking up litter
before it gets blown and washed to side entry pits, waterways and wetlands.

Increased maintenance regime along the Hoffman’s Drain open channel and/or Afton
Street Wetland inlet and sediment pond area.

Current maintenance on Hoffmans Road MD open Channel by MW

Hoffmans Road Main Drain — Litter Management Investigation

Specifics Capital cost

Build on and utilise the Sporting Grounds & Pavilion Seasonal Allocation S0
Policy which outlines the responsibilities of the reserve users.

Provide information on environmental control requirements for building $10,000
sites.

Website and printed material.
Attach to permit documentation.

1 enforcement officers @$100,000 salary and 50% overhead
Hoffmans is 4.3% of the municipality but allocate 10% of cost

Increase maintenance runs by 4 actions per annum.
These can be targeted to rain events or responsive to complaints.

The current investment should continue

Maintenance cost (annual)

S0

$10,000

$15,000

$2,400

$3,600

Comments

Zero cost impact as council already has agreements in place
and staff have contact with the reserve user groups.

Build on existing relationships for improved outcomes.

Implement

Implement

Investigate

Implement

Retain
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5 Discussion

Litter loads and survey methods
The Hoffmans Road MD catchment generates litter which, while highly visible, is not a large volume compared

to other urban catchments of similar size. The visual impact on the Afton Street Wetland reserve is real, but it
is being activated by a small volume of litter.

The modelled volume (using MUSIC) of litter/debris to be expected from a catchment of this size is 31 m3, with
MUSIC assuming approximately 33% of the material (10.5m3) to be litter. As this material is cross
contaminated only manual collection will separate the litter from the debris.

The current management actions remove approximately 6 m3per annum (3m3 MW and 3m3 MVCC). This could
be an under estimation of the litter volumes collected due to data management procedure short comings —
which has been identified by Melbourne Water as an improvement initiative.

The volume of litter observed in the project litter surveys would have been <100 L in the channel areas and
<50 L in the Afton Street Wetland inlet pool. This volume of litter would increase following rain events.

The litter problem at Hoffmans Road MD open channel is possibly being over represented by the survey
methods used. VLAA litter counts are useful in identifying litter sources and characteristics but may not reflect
actual risks or management effort required to remedy the litter problem. This is as the VLAA survey techniques
count individual litter items (one cigarette butt equals 1 plastic beverage container), rather than volumetric
loads. In comparison the Melbourne Water method of assessing litter (which is used to trigger a maintenance
action) is to collect/pick up litter over 50 m of waterway or waterbody perimeter, and then instigate
maintenance when over 20 L (~2 buckets) of litter is present. The VLAA methods can therefore have a
tendency to raise the alert level from large numbers of small items, which may have less of an impact than a
large volume of larger items.

The VLAA survey method also doesn’t nominate the risk of the litter types, which needs to be done
independently. If visual amenity impact is the primary concern larger/coloured items will pose a high risk,
whereas, ecological risk would be higher for persistent plastics that have potential to generate micro-plastics.

Current control activities
The MVCC has a number of litter management activities applied in the catchment. These include:

e Rubbish bin network

e Street and footpath sweeping

e Agreements with sports reserve management committees (i.e. sports clubs)
e  Physical collection of litter.

Melbourne Water also undertakes litter collection every two months along the Hoffmans Road MD open
channel.

These activities would appear to be having a significant effect on the volume of litter reaching the channel area
and should be continued. They target the traditional litter sources with three priority areas requiring attention
to reduce litter loads from the catchment.

Improvements in litter controls
Priority areas to target to reduce litter loads are:

e  Service areas of the Keilor Road shopping and commercial area
e  Public carparks servicing the Keilor Road shopping and commercial area

Hoffmans Road Main Drain — Litter Management Investigation
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e  Building sites.

Service areas of the Keilor Road shopping and commercial area

The rear of the businesses along Keilor Road have a mixture of carparking, waste management systems,
materials storage and staff resting areas. These areas are a litter/debris threat that could be addressed by a
targeted auditing program with infringements being issued for repeat offenders. MVCC could employ a liaison
person to work with the business owners to improve the practices behind their facilities.

Public carparks servicing the Keilor Road shopping and commercial area

The large public carparks are a difficult area with people using the locations and working, eating, resting etc in
their cars. Signage could be improved to encourage people to not throw items from their cars. This is one
location where extra bins could be considered.

Building sites

The litter survey in the open channel area shows higher levels of polystyrene than seen in the catchment litter
surveys. This polystyrene is therefore originating from locations different from the traditional hotspots. New
building practices for energy efficiency have seen an increase in polystyrene being used in construction
(related to increased insulation requirements). We consider that it is likely to originate from building sites.

Working with the local builders to inform them of the risk of the polystyrene and the need to prevent it
escaping from their sites may have a significant impact.

Collecting the litter from the drainage system
GPTs were considered for the upper catchment and lower catchment in this project (see Section 4 and

Appendix B) for comparisons and costing of the preferred GPT option.

The cost, effectiveness and safety considerations led to selection of a Deflector Vane style GPT located in the
Hoffmans Road MD open channel, upstream of the maintenance track culverts. This requires a significant
investment and leaves more than half the open channel exposed to litter flows.

Implementation of this approach would require:

e  Capital investment of $300,000
e Annual maintenance of  $24,000 pa

e Annualised 10 year cost  $54,000 pa

Upstream options on the Hoffmans Road MD drainage system near Keilor Road were not preferred, as they
only target a small portion of the catchment. The cost to build GPTs to service the two council pipes entering
the Hoffmans Road MD is approximately $250,000 (plus annual maintenance). If a GPT was installed in that
part of the drainage system this would open the question on what is being done about the other commercial
areas of MVCC.

To provide a similar level of litter collection via GPTs along Keilor Road and Mt Alexander Drive would require
somewhere between 20 to 40 GPTs, with a potential capital cost of $2.5 to $6 million, and an additional $0.5
to $1 million in annual maintenance costs.

This potential investment must be compared to an increase in maintenance activity to collect litter from the
open channel areas. An increase of $2,400 per annum would provide four extra maintenance actions for
Melbourne Water which would have a significant impact on the visual litter in the reserve. This would establish
a maintenance program of $6,000 per annum in total.

Hoffmans Road Main Drain — Litter Management Investigation

26



6 Concluding recommendations

Ensuring a systematic community-engaged litter collection strategy is in place is critical to reducing litter loads

and reducing impacts of litter. The WDIP highlights that Melbourne Water should continue the current level of
activity (litter collected) and focus improvements in litter management in partnership with local communities —
predominately via education and engagement activities.

The current litter complaints arise from visual impact in the open channel of Hoffmans Road MD, yet the
presence of this open channel actually helps to reduce litter threats to the Maribyrnong River and Port Phillip
Bay i.e. it serves as a depositional zone where litter can be collected from. The litter impacts from other nearby
catchments flowing directly into the Maribyrnong River are largely unmitigated, as those catchments do not
have a channel section for the litter to accumulate in (and become a visual problem).

Based on the findings of this project, it is recommended that MVCC should continue to:

Operate their rubbish bin network
Continue street and footpath sweeping

Improve oversight of the Recreation Reserve licence agreements and the waste management clauses
within them.

Encourage the local schools to continue their good site management

Based on the findings of this project, it is recommended that MVCC should implement:

Education and engagement program with the local builders around the threats posed by litter and
environmental controls for building sites. Note: MVCC has already implemented a program along
these lines on their website.

Engage with the Keilor Rd businesses to improve waste management for their businesses especially in
the service areas behind the buildings.

Conduct audits of building sites and commercial property and issue notices leading to infringements
for poor waste management leading to litter in the drainage system.

Review signage and bin infrastructure in the public carparks servicing the Keilor Rd commercial areas.

Based on the findings of this project, it is recommended that Melbourne Water should:

Increase their maintenance activity in the open section of Hoffmans Road MD open channel from 6 to
10 or 12 times per annum. This would produce a reduction in the amount of visible litter in the most
cost-effective manner.

Ensure data on the litter types is recorded to better understand the origins of the litter and assist
MVCC in targeting litter management and community education programs.

Monitor other “open mouthed” drains flowing to the Maribyrnong River to determine their litter risk
and options for intervention.

Support MVCC in the recommendations above.

An investment in GPT infrastructure is not advised due to:

High capital and ongoing maintenance costs
Small proportion of the catchment treated for the investment.

Likelihood that this would set a precedent for investment in GPTs as a solution and pressure to install
devices in other locations. To provide similar litter collection in MVCC utilising GPTs would cost up to
$6 million in capital cost.
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Strategic actions Melbourne Water should consider:

e Undertake a review of the building codes and materials used in modern building practices to better
understand the risk from infill construction activities.

e Develop a planning application (construction hot-spot) dataset that provides information to the
Regional Services and Asset management groups on the level of activity in local areas. This would
assist in prioritising works such as stormwater de-silts or engagement with Local Councils for litter
and waste management programs. Information could be sourced via DEVCONNECT.

e Melbourne Water should establish a monitoring program with MVCC to assess the effectiveness of
litter management activities. This should aim to determine if they are being effective to inform
responses in other litter problem locations.
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Appendix 1: Interim report: Hoffmans Road Main Drain — Litter
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This interim report for the Hoffmans MD Litter Investigations provides back ground for a workshop to be held
between Melbourne Water, Moonee Valley City Council (MVCC) and Alluvium.

A supporting presentation will be provided at the workshop to summarise the investigation to date.

The workshop will decide the options to be assessed for their viability to be implemented in an attempt to
improve the litter situation in the open channel section of Hoffmans MD and the Afton St Wetlands.
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1 Introduction

The project was initiated by Melbourne Water (MW) in partnership with Moonee Valley City Council (MVCC) to
investigate the litter issue in the Hoffmans MD catchment and potential methods for addressing the local litter
problem.

The project objective is to investigate the litter issues (origin/composition of litter), litter management
currently undertaken and identify options to improve litter problem in open channel and Afton St Wetland.
Additionally, the project will deliver a framework to help prioritise the problem and potential solutions which
can be applied more broadly as required.

This investigation is in line with the objectives of the Port Phillip EMP — Priority AREA 4 and will aim to deliver a
framework consistent with the EMP priorities.

The aim of this EMP priority area is to deliver actions that reduce the amount (volume and count) of litter
delivered to the Bay to conserve amenity and marine life. To assist more councils and the community to
reduce littering behaviour, the Victorian Government has developed the Victorian Waste Education Strategy
(Sustainability Victoria 2016). The strategy, which is being coordinated by Sustainability Victoria, identified six
strategic directions to guide waste and resource recovery education over 10 years (2016 to 2026):

1. Increase the Victorian community and business perception of waste management as an essential
service.

Increase community awareness of waste, and support and encourage waste avoidance.

Improve resource recovery and reduce contamination.

Reduce litter and illegal dumping.

Support waste and resource recovery education for schools.

Strengthen Victoria’s waste and resource recovery education capabilities.

oueEWN

The project has undertaken:

e A catchment appraisal and mapping exercise to gain an overview of the catchment and litter problem.
e Interviews with key staff from Mw and MVCC to gain background to litter management in the area.

e Undertaken litter surveys and behavioural observations utilising the Victorian Litter Alliance methods.
e Nominated litter mitigation options for review
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2 Catchment understanding

Hoffmans MD is one of approximately 60 drain outlets to the Maribyrnong River and Steeles Creek in the
MVCC area. There are ten Melbourne Water managed drains and 25 significant council drains flowing into the
Maribyrnong River and 24 into Steeles Creek. The catchment is predominately residential (see TableXX) with
some commercial areas especially along Keilor Rd. There are no significant industrial areas.

Hoffmans MD catchment makes up 4.35% of the area of MVCC and would be considered a low risk catchment
for litter when compared to other catchments in the Melbourne metro area.

The catchment is almost all piped except for the last 800m which is open channel. This lower section is a
naturally lower energy section of the drainage system and so litter is deposited before it enters the
Maribyrnong River. Other catchments have fully piped drainage systems flowing to the river with no channel
sections accumulating litter.

Zone Code Planning Zones Area (sqm %
B1Z, B2Z & C1Z Combined Commercial zones 86504 3.64%
MUz MIXED USE ZONE 3662 0.15%
PPRZ PUBLIC PARK AND RECREATION ZONE 256235 10.78%
PUZ1 PUBLIC USE ZONE - SERVICE AND UTILITY 2669 0.11%
PUZ2 PUBLIC USE ZONE - EDUCATION 45367 1.91%
R1Z GENERAL RESIDENTIAL ZONE 1894827 79.73%
RDZ1 ROAD ZONE - CATEGORY 1 87304 3.67%
2376568
2.38 km?
% of MVCC area (54.619 km?) 4.35%
Note: there are anomalies in the planning zone boundaries.
eg. Wallis Mall carpark is shown as residential. This could be similar elsewhere.

Table 3: Planning Zone info

The Hoffmans MD Litter Investigation project is aiming to identify the key sources of litter being deposited in
the open channel section of the catchment and the Afton St Wetland. The litter is mixed with naturally
derived debris from the catchment and channel vegetation. This increases the volume of any material
collected for the channel areas.

Prior to commencing the litter investigation within the catchment information was collated to inform a
baseline understanding of the potential litter locations. The drainage system, land use and the potential
hotspots identified by the inception meeting and interviews were mapped to identify locations for

investigation.

Other info such as council drainage asset info, bin locations, bus and tram stops and schools were also
identified on the maps.

The Moonee Valley City Council Litter Audits (June 2017) was used to inform likely risk areas and the type of
litter expected from the catchment

A rapid drive around the study area was also undertaken to gauge likely areas of interest.
3 Litter risk profile

The Port Phillip Environmental Management Plan defines and discusses litter thus:
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Litter constitutes any solid or liquid domestic or commercial waste that is deposited inappropriately. In
the general community, litter is variously perceived as harmful (non-biodegradable and/or hazardous)
and less harmful (biodegradable) (VLAA 2014a).

Harmful litter includes cigarette butts, plastics, nappies, broken glass, dog faeces and fast-food
wrappers. Non-harmful litter includes paper, cardboard and fruit scraps. Plastics, particularly
microplastics and nurdles, are a concern to the community (VLAA 2015).

Litter is a significant challenge. It has a negative impact on visual amenity, reduces water quality and
can kill or harm marine animals. According to previous estimates, about 95% of litter found on our
beaches had been transported from suburban streets through the stormwater system (Melbourne
Water 1993).

However, concern has been raised that with more people using the Bay for recreation, there is likely to
be an increase in direct littering within the Bay and on its beaches.

Microplastics are an emerging issue of concern. These are small (< 5mm) pieces of plastic that come
from broken-down plastic litter or from raw plastic manufacturing materials being washed off
properties into the drains and waterways. They can be eaten by marine animals, with impacts on their
health (Duckett and Repaci 2015, Maillard et al. 2013). Microplastics also include small synthetic fibres
from the breakdown of woven cloth, which result from washing clothes

The risk posed by litter is different depending upon the type of material. Following the litter surveys and
observations the categories and associated risks were determined (see Table XX)

Litter risk in the Observed litter categories
Hoffmans MD i )
Cigarette Poly- Beverage Soft Hard Plastic Paper
catchment butts styrene containers  plastics plastics bags P
Visual impact on amenity - High High High Med Low High High
At source g e e g &
Visual impact on amenity - Low High High High Low High Med
At Afton Street wetland & & J g
Entering Maribyrnong River High High High High Med High Low
Entering Port Phillip High High High High Med High Low
Generating micro-plastics High High High High High High Low
Physically h
ysically hazardous to High High Low High Med High Low
fauna
Toxi .
oxic to micro and macro High High Low Med Med Med Low
fauna
Impact on a HWS value Low Low Low Low Low Low Low

(in this catchment)
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4 Litter survey locations

4.1 Site prioritisation

The locations for the litter observation and litter count surveys were prioritised based on the suggested locations
gathered from the inception meeting, stakeholders’ interviews and results from the catchment analysis. Table 7 shows
the prioritised locations and the

Table 8 shows the selected locations with the relevant litter surveys that were undertaken.
During the survey period, there was no sports event held at Buckley Park Sports reserve and Clifton Park
reserves car park. Therefore, these two sites were not included in the analyses and will draw upon the

observations from the Litter Audit Report (2017?). Treadwell carpark was divided into three sub-locations for
the benefit of capturing shoppers and commercial behaviour and litter count (see map below).
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Table 5. Site prioritisation based on proximity and presence of difference services and traffic.

Sites High
for Bus Tram  Shopping Sports Open Play . pedestrian Bin
. .. . . Proximity . . L.

Location Timing of observation  survey stop stop strip Carparks reserves space ground to schools? trafficarea  present Ranking Priority
Wallis Mall Weekend shopping High

hours

Weekend shopping
Hoffmans Rd Shopping hours
strip and Muriel St bus or High
stop Afternoon after school

time
Buckley Park Sports During sports activity High
reserve
Buckley Park Reserve car Nil Low
park
Clifton Park Res car park ~ During sports activity High
Hoffman and Keilor Rd Peak hour or ) .

Weekend shopping High
Cnr

hours
Keilor Rd Bus Stop Week day afternoon High

peak hour
Wallis Mall carpark Weekend shopping High

hours
Service laneway behind )
Keilor Rd shops Week day High
Treadwell car park Week day Low
Hampton St shopping Afternoon after school High
strip time g
Rosehill Rd Bus stop Nil Low
Heinz Reserve Nil Low
Fawkner and Buckley St Nil Low

Bus stop

2 Schools can be outside project boundary
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Bradshaw Reserve Nil 1 1 1 Low
Bourke and Buckley Bus Nil 1 1 1 Low
stop

Residential rubbish At rubbish collection 1 0 High
collection observation operation g
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Table 6. Selected survey locations with the date of observation and the type of litter surveys carried out.

Location

Wallis Mall

Hoffmans Rd Shopping strip and
Muriel St bus stop

Hoffman and Keilor Rd Cnr

Keilor Rd Bus Stop

Wallis Mall carpark

Treadwell car park (west)

Treadwell car park (east)

Service lane in Treadwell carpark
(west) — commercial traders

Hampton St shopping strip

Service laneway behind Keilor Rd
shops

Residential rubbish collection @
Deakin Street

Buckley Park Sports reserve

Clifton Park Res car park

Timing of observation

17/03/2018 — weekend peak
hour

13/03/2018 — after school
hours

13/03/2018 — weekday peak
hour

13/03/2018 — weekday peak
hour

17/03/2018 — weekend peak
hour

17/03/2018 — weekend peak
hour

17/03/2018 — weekend peak
hour

17/03/2018 — weekend peak
hour

13/03/2018 - after school
hours

17/03/2018 — weekend peak
hour

13/03/2018 - evening before
collection

14/03/2018 - morning after
collection

During sports activity

During sports activity
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Litter behaviour

R Litter count
observation

v v
v v
v v
v v
v v
v v
v v

v
v v

v

v

v
v v
v v

Location description

Small mall pedestrian breezeway with
seats between commercial shopping
strip and carpark

Residential shopping strip with
takeaway outlet and bus stop.

Commercial shopping strip - tram stop.

Commercial shopping strip - bus stop
near an empty construction site

Shopping and commercial car-park

Shopping and commercial car-park

Shopping and commercial car-park

Commerial service area

Residential shopping strip with
takeaway outlet and bus stop.

Commerial service area

Residential area along Deakin Street
between Gibson Court and 152 Deakin
Street.

Sports reserve

Sports reserve

Adopted from VLAA

Yes

Yes

Yes

Yes

Yes with modified method
to include larger area

Yes

Yes

Yes with modified method
to include larger area

Yes

Yes with modified method
to include larger area

Yes with modified method
to include larger area



5 Litter survey methods

The litter observation and litter counts are surveyed with the following methods adapted from Local Litter
Measurement Toolkit (LLMT) by VLAA. The litter category in the survey are summarised below (see specific
category in Appendix X):

1. Recyclables vs non-recyclables
2. Litter materials: Glass, Aluminium/Metal, Plastic, Paper/Cardboard, General, Solid Waste, Vehicle,
Hazardous, Others

5.1 Litter Observations and counts in the catchment

Litter observations with litter counts will be centred on a pedestrian “hot spot”. The VLLA count method specifies a 48m?
area to be assessed and this was applied to most pedestrian traffic areas (see

Table 8) except when the location encompasses a larger area that is required for the surveys.

In the litter surveys, the point of interest for site-specific observation was first defined around a seat, bus/tram
stop or rubbish bin. The bounds of the observation area included curbs and channels or other similar
infrastructure which would collect litter. The surveys were undertaken by two people conducting separate
counts/observations. The steps for carrying out the surveys were:

Arrive at survey location and undertake a safety scan to identify potential hazards.

Identify location reference point.

Map observation area — sketch area and take photos.

Detail site on VLAA form.

Conduct litter count - working from opposite sides of the observation area.

Conduct litter observation for 20 mins.

Repeat litter count (only if someone entered the survey area or has littered during the observation)
Collect forms and move to next location.

PNOUNhEWNE

Commercial service area and residential litter counts
This survey is to determine the potential for litter to be generated from the commercial service areas and if an
improvement could be identified in the waste management in these areas.

Define area for litter count

Detail site on VLAA form.

Conduct litter count.

Count number of:
a. Council bins.
b. Private bins (dump-masters).
c. Businesses serviced.

el S

Residential area litter count
This survey is to gauge if litter could be generated from the residential rubbish collection.

Define area for litter count — length of residential street.

Detail site on VLAA form.

Count number of residences serviced in the survey area.

Undertake litter count the night preceding rubbish and recycling collection.
Repeat litter count in the morning after rubbish collection.

ukwn e

For site locations within the 48m2 when two people were counting in the same area, the results of the litter
surveys were averaged if the difference of each litter type was more than 50%. If the difference is less than
50%, the results for the litter type would use the higher counts.
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For site locations requiring modification of the methods due to larger areas, two people had to undertake
separate counts and the results would be the sum of each litter type counted.

5.2 Litter count surveys in Hoffmans Main Drain
Similar to the method described in the catchment litter surveys, the litter count surveys were carried out in the
Hoffman Main Drain channel and the locations are provided below.

o i3
|~ o
:

Stormwater outlet Ll

-J\-’\

;,;

= A ‘f -
Eﬁm'mm

. Survey_locations
~ =~ Waterway channel
Waterway
~—— Council pipes
Melbourne Water underground channel

D Hoffmans Main Drain catchment boundary

0 100 200 m
| | |

Figure 11. Litter count survey locations in the Hoffmans Main Drain channel
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6 Litter survey results

6.1 Litter count survey results

The results of the litter survey showed that there are different litter compositions between litter surveyed in
the catchment and within the channel. There is a much higher percentage of cigarette related litter (cigarette
butts and cigarettes packets), non-food paper and cardboard litter (newspaper, cardboard, other paper
products), household related (solid and vehicle waste), hazardous litter (mostly syringes) and more variable
unclassified litter such as hard plastics found within the catchment where most litter are generated.

100%
90%
C
o 80%
K%
S 70%
€
S 60%
@
£ 50%
5
o 40%
an
2 30%
c 0
[0}
o
o 20%
[a W
10%
0%
Food & Cigarette Non-food Plastic bags Household Vehicle Hazardous Animal Other
drink related  paper and related related
related cardboard
Litter category
W Within catchment In channel

Figure 12. Percentage litter composition for each broader litter category within catchment and in the channel.

Notably, there was more food and drink related litter (68%) as well as plastic bags (49%) surveyed within the
channel. Of these categories, the top five litter types were observed to dominate across the litter surveys are:

Cigarette butts
Polystyrene
Fragmented glass pieces
Soft plastic packaging
Other hard plastics

ukhwn e

It is emphasised that while the litter categories provided by VLAA encompasses a general range of litter, it is
observed that for most, if not all, polystyrene litter found within the catchment and within the channel are
products made from packaging or building waste which are not covered in the VLAA litter category. Moreover,
polystyrene are often found either as pieces of more than 10mm or in the form of beads — of which the
observer is more likely to treat each item as individual even though each piece may contain more than 50
polystyrene beads.

The counts of the top five litter types shows interesting patterns with the comparison of within catchment and
in the channel litter composition. Most prominently, there is a large amount of cigarette butt surveyed within
the catchment but only few were found in the channel; whereas polystyrene counts dominate the total litter
counts within the channel but more varied litter were found in the catchment. It is stressed that the litter
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survey did not account for any litter below the water level that were not visible to the naked eye and therefore
may have missed a large amount of litter stored within the channel.

Within the lcatchment Within channel Polystyrene
[ \ [ A \ count = 1866
m Polystyrene (e.g.
400 food containers,
cups)
350
B Other glass (e.g. jars)
300
250
l m Soft plastic food
ackaging (e.g.
500 packaging (e.g.
Confectionery, chips)
150 .
l Other hard plastics
100 I B -
50 I . i I I I m Cigarette butts
0 u = = M = 0 =
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Figure 13. Top five litter found in various sites within the Hoffmans catchment.

The litter counts in this survey were compared against the litter survey done by MVCC in 2017 (Table X). The
percent totals for each litter observed in Hoffman Main Drain (pipe outlet to channel) and Afton Wetland (inlet
pond) were found to be largely similar to the report in 2017, with polystyrene dominating the litter count in
Afton Wetland and Hoffmans Main Drain. While there is a large amount of cigarette butt previously found
within the Hoffmans Main Drain, this report did not find any cigarette butts within the channel except along
the creek banks.

The VLAA method does not have a separate category for polystyrene used in packaging, food boxes and
building construction. Polystyrene from these sources was found in large quantities in the channel area.
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Items

Alcoholic beverage

Aluminium cans

Other metal

PET bottles (water / soft drink)
Plastic bottle tops

Plastic containers & cups

Other hard plastics

Cups

Cardboard

Other paper (e.g. dockets, flyers)
Cigarette butts

Soft plastic food packaging (e.g. Confectionery,
chips)

Small plastics (e.g. bread ties, straws)
Polystyrene (e.g. food containers, cups)
Other non-recyclable plastics (e.g. six-pack)

Other paper/cardboard (e.g napkins, plates with
food)

Plastic bags (empty)
Clothing / Material
Other

TOTAL

Hoffmans Main Drain

MVCC Litter
Audit Report % Total
2017

0.0%
7 2.6%
13 4.9%
7 2.6%
4 1.5%
1 0.4%
1 0.4%
2 0.8%
4 1.5%
97 36.6%
39 14.7%
7 2.6%
59 22.3%

0.0%
8 3.0%
8 3.0%
1 0.4%
7 2.6%
265
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Litter
Survey 2018

17

W = R OO W N n

32

58

148

% Total

11.5%
0.0%
3.4%
1.4%
2.0%
4.1%
0.7%
0.7%
2.0%
7.4%

21.6%

0.7%
39.2%
1.4%

0.0%

4.1%
0.0%
0.0%

Afton Wetland

MVCC Litter Audit
Report 2017

76

586

12
693

% Total

0.3%
0.9%
0.0%
11.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.6%

1.0%

0.0%
84.6%
0.0%

0.0%

0.0%
0.0%
1.7%

Litter
Survey % Total
2018
2 0.1%
1 0.1%
1 0.1%
1 0.1%
1 0.1%
1 0.1%
5 0.3%
0.0%
10 0.5%
1 0.1%
1866 98.6%
2 0.1%
1 0.1%
0.0%
0.0%
0.0%
1892
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6.2 Litter observation survey results

The litter observation surveys at nine locations show that the public generally placed litter in the bin whereas
most littering came from smokers (7 events). Of people who threw litter into bins, some items were observed
to be recyclables (e.g. aluminium foil and paper from takeaway shops) and should have been placed into the
recycling bin. However, their actions were reasonable because there was no public recycling bin available.

Locations Littering. Bin dispo'sal Took Iittt?r away
observations observations observations
Hoffman/Muriel Street bus stop 0 0 0
Hampton Road 0 5 0
Keilor Road Bus stop 0 0 0
Keilor Road/Hoffman Road corner 3 3 0
Wallis Carpark 0 0 0
Wallis Mall 1 4 0
Treadwell carpark (west) - shoppers 0 0 0
Treadwell carpark (east) 0 0 0
Treadwell carpark (west) - commercial 2 0 0
Total 6 12 0
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7 Mitigation options for litter management

The following options have been identified for improving the litter situation in the open sections of Hoffmans
MD. These will be discussed at a workshop and inform a framework for litter management.

This information is collated into a spreadsheet - Hoffmans_Litter_mitigation_prioitisation.xIsx (attached as a
separate document)

End of pipe (in Hoffmans MD channel) litter collection options to reduce litter issues at
Afton Street Wetland

GPT in Hoffmans MD channel

e The pool at the Afton St Wetland inlet
could be retrofitted with a GPT.

e Thereis an open area in the channel

e Atlnlet pool to Afton Street wetland

e At maintenance track culverts over Hoffmans away from the walking path where there
MD channel is a maintenance track with a set of
culverts.

e A GPTin this location would be exposed
to the most energetic flows and be
difficult to access for maintenance

e At outlet from Hoffmans MD pipes at Buckley
Street

. . Melb Water could increase their maintenance
Increase litter collection frequency - Melb Water L
activity.
The community could be engaged to pick up the
Community clean up days litter. This seems to be penalising people who

probably did not drop the litter.

Source control options to reduce litter issues at Afton Street Wetland

Maintenance activities
e Street sweeping

e Footpath cleaners
e Litter collection - council

Infrastructure
e  Rubbish bins

e Recycling bins

e Cigarette butt bins at places of congregation
(eg bus stops).

e Grated side entry pits.

e Change to dump-masters usage and
management responsibility in commercial
areas.

Interim Report: Hoffmans Road Main Drain Litter Management Investigation

Undertaken but could be targeted to
commercial areas more

In shopping strips.

Undertaken as required.

Network of bins already in place

No separation of recyclables in public
bins

No butt bins in place

Pits have grates onto roadway but not up
the kerb face

Commercial properties along Keilor Rd
have individual dump masters to manage
their waste. These are not always
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e  GPT at top of MW Hoffmans MD pipe near
Keilor Rd

Education - Good Communication

e Building site control of waste information
with building permits(especially polystyrene)

e Cigarette butt signs (is this the correct
category?)

e Signage in carparks. (is this the correct
category?)

e Stop people smoking

Partnerships - Working Together

e Schools

e Sports clubs

e Traders association

e Local builders

e  Community clean up days

e Adopt a street, park, public space program

e Hard rubbish collection

Enforcement

e  Building site audits

e  Rear of commercial businesses audits
e Fines for repeated failure of audits

e Litter Alert Cards (building sites,
businesses, residential properties etc)

Incentives

e Provide free personal ashtrays via
retailers.

Interim Report: Hoffmans Road Main Drain Litter Management Investigation

managed well and could be brought
under council oversight.

A GPT on the MW pipe would only
capture approx. 50% of the flows from
the shopping strip. Multiple GPTs would
be required.

Building sites have varying levels of
controls in place and this could be
improved with education

Highlight problem

Highlight problem

Is this possible?

The schools in the area need to be
encouraged to continue what they are
doing.

Sports clubs can improve their site
management as per their agreements
with council.

Can they take control of the service ways
and shopping strip areas?

Can a group of builders be encouraged to
be proactive in waste management and
lead by example?

Are these effective? Is there community
will?

Local ownership can be very positive. Eg
neighbour to Clifton Park.

Friends of Smiley Creek

Proactively target polystyrene and
plastics.

Check on environmental control on the
building sites

Review the rear of commercial premises
esp along shopping strips

Penalise repeat offenders

Leave Litter Alerts (as per Dandenong
Council) to warn businesses they
could be fined.

Encourage personal responsibility for
cigarette butts.

15



Interim Report: Hoffmans Road Main Drain Litter Management Investigation

16



ssedle)

[ERELE

snopJezey JaYiQ|

S01S9(SY|

sadullAs / sa|pasN

saJA ]

salPNeq Jed)

sdeaqnH

*2319 sun |10 ‘sui} Juled

(133se(d ‘qUawad ‘syd1uq *8°3) arsem ulp|ing

(saweuy *8-3) |eraw / winuiwnje 13Y1Q

saquul

(sauoyd ‘AY ‘2d "8°3) a1sem-3

(1011w ‘xa.4Ad *8°3) sse|8 1aY10|

saoueljdde / ainjiuang

s19yd1L Sunjed

s3|pnpN

(219 ooy ‘auy| *8'3) paieja4-3ulysiy

|eua1eAl / Suiyiop)

12

(s8eq ysiqqn.) aysem padseg

4

(Ardwia) s3eq anse|d

11

13

45

(pa88eq-uou) aysem poo4

35

(pooy yum sajeld ‘supjdeu 3-3) paeoqpaed/iaded Jay10

18

12

10

25

21

100

(doed-xis *8-9) sansejd ajqejrAras-uou JayiQ|

30

(s4omayjs ‘sya1s weasd-adl “8-3) pale|as-pooy JaYiQ

4

(sdna ‘saauiejuod pooy *8-9) auashisAjod

63

12

31

10

230

58

1866

(smeuays ‘sany peauq *8'3) sonse|d |jews|

18

11

1

62 (2292

(sdiyo ‘Asauoiidajuo) *8-9) SuiBeyded pooy snseld 340¢|

14

13

16

21

15

53

104

16

11

14

32

10

$1Inq 2132431

10

20

110

82

85

84

37

204

153

11

(s12A}3 ‘s3xd0p *8°9) 4aded Jay10|

17

32

14

54

136 | 87

290 | 893 | 335

s1oyded anyases)

7

pieoqp.e)

14

17

43

siadedsmap

suoyied adesanaq /edesa ]

siaurejuod Aemeael

sdn))|

17

sanse|d pJey 194310

10

16

128

49

34

268

|elaw Jay10

14

12

40

sdnd 13 s1aujejuod anseld

19

58

sdoy 91104 dnse|d

11

30

(up yos / 191eM) s31110q 13d

30

SJ3UIBUO0I [e3dW J3Y3I0

sues wnjujwnyy|

17

29

a8eJanaq 21j0yod|y wnuIwnyy|

(saef 8-9) sse|8 1ay310|

11

21

104

91

100

342

191eM / YuLIp Yos

sadesanaq d1joyo|y|

2

2

Location

Hoffman/Muriel Street

Hampton Road

Keilor Road Bus stop

Keilor Road/Hoffman

Road corner

Wallis Carpark

Wallis Mall

Treadwell carpark

(west) - shoppers

Treadwell carpark

(east)

Treadwell carpark

(west) - commercial

Laneway behind Keilor

Road

Bin collection at Deakin

Street

Construction site at
Deakin Street

Pedestrian bridge along
Maribyrnong River

Stormwater outlet

Hoffman pipe outlet to

channel

Afton wetland inlet

pond

Grand Total

17
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Food & Non-food

Site category Site drink Cigarette paper and Plastic  Household  Vehicle Hazardous Animal Other
related bags related related
related cardboard
Hoffman/Muriel Street 34 10 7 0 2 0 0 0 15
Hampton Road 10 9 0 0 0 0 0 0 1
Keilor Road Bus stop 110 21 18 1 1 0 0 0 21
Keilor Road/Hoffman Road corner 30 110 4 4 0 0 0 0 0
Wallis Carpark 63 83 35 1 3 0 0 0 150
Wallis Mall 17 85 4 1 3 0 0 0 7
Within catchment
Treadwell carpark (west) - shoppers 53 84 7 0 0 0 2 0 6
Treadwell carpark (east) 39 37 14 0 0 0 0 0 0
Treadwell carpark (west) - commercial 145 204 17 0 0 0 0 0 11
Laneway behind Keilor Road 269 156 71 11 3 0 0 0 67
Deakin Street 261 87 140 5 12 0 0 0 45
Construction site at Deakin 26 0 5 0 3 0 0 0 12
footbridge in channel 272 3 1 13 1 0 0 0 9
Stormwater outlet downstream of Buckley Street 26 0 6 3 0 0 0 0 1
In the channel
Hoffman Drain at Buckley Road below road bridge 121 11 3 6 0 0 0 0 9
Afton wetland inlet pond 1883 0 6 0 1 0 0 0 4
Grand Total 3359 900 338 45 29 0 2 0 358
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Image from

Image from “Ownit Homes” Image from “Expanded Polystyrene Australia”
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Table XX. Summary of council drainage pit within the catchment

Pit type

D-Side Entry Pit
D-Junction Pit

D-End Pipe
D-Unknown Pit
D-Inspection Pit
D-Grated Pit

D-Grated Side Entry Pit
D-End Wall

D-Council Connector

D-MW Connector

D-Double Grated Side Entry Pit

All pits

Pit Code

DSEP
DJP
DENP
DUN
DINS
DGP
DGSE
DEND
DCON
DMWC
DDGS

Table XX. Summary of council litter bin within the catchment.

Bin type

C-Shopping Strip Bin
P-Park Bin

C- Car Park Bin
C-Bus Stop Bin

All bins

Bin code

SBIN
PBIN
CBIN
BBIN

Quantity

510
221
161
91
72
56
51
28
27
12

1236

Quantity

21
12

10
45

Table XX. Proportion of each planning zone within the Hoffman catchment.

Zone Code

B1Z, B2Z & C1Z
MUZ
PPRZ
PUZ1
PUZ2
R1Z
RDZ1

Total area

Planning Zones?

Combined Commercial zones
Mixed use zone

Public park and recreation zone
Public use zone - service and utility
Public use zone - education
General residential zone

Road zone - category 1

Interim Report: Hoffmans Road Main Drain Litter Management Investigation

Area (m?)
86,504
3,662
256,235
2,669
45,367
1,894,827
87,304
2,376,568

Proportion of pits (%)

[ SN
w 0 -

R R, NN RN U O N

100

Proportion of bins (%)

47
27

22
100

Proportion of area (%)

3.64
0.15
10.78
0.11
191
79.73
3.67
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1 Note: there are anomalies in the planning zone boundaries eg. Wallis Mall carpark is shown as residential. This could be similar
elsewhere.

Number of schools in the Number of schools in the

. X A Number of bus stops Number of tram stops
project area surrounding district
3 4 34 6

Interim Report: Hoffmans Road Main Drain Litter Management Investigation
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Appendix 2
Site prioritisation and selected site locations
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Table 7. Site prioritisation based on proximity and presence of difference services and traffic.

Sites High
for Bus Tram  Shopping Sports Open Play . pedestrian Bin
. .. . . Proximity . . L.

Location Timing of observation  survey stop stop strip Carparks reserves space ground to schools? trafficarea  present Ranking Priority
Wallis Mall Weekend shopping High

hours

Weekend shopping
Hoffmans Rd Shopping hours
strip and Muriel St bus or 1 High
stop Afternoon after school

time
Buckley Park Sports During sports activity High
reserve
Buckley Park Reserve car Nil Low
park
Clifton Park Res car park ~ During sports activity High

. Peak hour or

Hoffman and Keilor Rd Weekend shopping 1 High
Cnr

hours
Keilor Rd Bus Stop Week day afternoon 1 High

peak hour
Wallis Mall carpark Weekend shopping High

hours
Service laneway behind )
Keilor Rd shops Week day High
Treadwell car park Week day Low
Hampton St shopping Afternoon after school High
strip time g
Rosehill Rd Bus stop Nil 1 Low
Heinz Reserve Nil Low
Fawkner and Buckley St Nil 1 Low

Bus stop

4 Schools can be outside project boundary
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Bradshaw Reserve Nil

Bourke and Buckley Bus Nil
stop
Residential rubbish

collection observation operation

At rubbish collection

Table 8. Selected survey locations with the date of observation and the type of litter surveys carried out.

Location

Wallis Mall

Hoffmans Rd Shopping strip and
Muriel St bus stop

Hoffman and Keilor Rd Cnr

Keilor Rd Bus Stop

Wallis Mall carpark

Treadwell car park (west)

Treadwell car park (east)

Service lane in Treadwell carpark
(west) — commercial traders

Hampton St shopping strip

Service laneway behind Keilor Rd
shops

Residential rubbish collection @
Deakin Street

Timing of observation

17/03/2018 — weekend peak
hour

13/03/2018 — after school
hours

13/03/2018 — weekday peak
hour

13/03/2018 — weekday peak
hour

17/03/2018 — weekend peak
hour

17/03/2018 — weekend peak
hour

17/03/2018 — weekend peak
hour

17/03/2018 — weekend peak
hour

13/03/2018 - after school
hours

17/03/2018 — weekend peak
hour

13/03/2018 - evening before
collection

Interim Report: Hoffmans Road Main Drain Litter Management Investigation

Litter behaviour
observation

v

Litter count

Location description

Small mall pedestrian breezeway with
seats between commercial shopping

strip and carpark

Residential shopping strip with
takeaway outlet and bus stop.

Commercial shopping strip - tram stop.

Commercial shopping strip - bus stop

near an empty construction site

Shopping and commercial car-park

Shopping and commercial car-park

Shopping and commercial car-park

Commercial service area

Residential shopping strip with
takeaway outlet and bus stop.

Commercial service area

1 1
1 1
0
Adopted from VLAA
Yes
Yes
Yes
Yes

Yes with modified method
to include larger area

Yes

Yes

Yes with modified method
to include larger area

Yes

Yes with modified method
to include larger area

Yes with modified method
to include larger area

Low

Low

High

25



14/03/2018 - morning after

collection
Buckley Park Sports reserve During sports activity
Clifton Park Res car park During sports activity

Interim Report: Hoffmans Road Main Drain Litter Management Investigation

Residential area along Deakin Street
between Gibson Court and 152 Deakin
Street.

Sports reserve

Sports reserve
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Appendix 3
Full litter survey results
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Location

Hoffman/Muriel Street

Hampton Road

Keilor Road Bus stop
Keilor Road/Hoffman

Road corner

Wallis Carpark

Wallis Mall

Treadwell carpark

(west) - shoppers

Treadwell carpark

(east)

Treadwell carpark

(west) - commercial

Laneway behind Keilor

Road

Bin collection at Deakin

Street

Construction site at
Deakin Street

Pedestrian bridge along
Maribyrnong River

Stormwater outlet

Hoffman pipe outlet to

channel

Afton wetland inlet

pond

Grand Total

28
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Food & Non-food

Site category Site drink Cigarette paper and Plastic  Household  Vehicle Hazardous Animal Other
related bags related related
related cardboard
Hoffman/Muriel Street 34 10 7 0 2 0 0 0 15
Hampton Road 10 9 0 0 0 0 0 0 1
Keilor Road Bus stop 110 21 18 1 1 0 0 0 21
Keilor Road/Hoffman Road corner 30 110 4 4 0 0 0 0 0
Wallis Carpark 63 83 35 1 3 0 0 0 150
Wallis Mall 17 85 4 1 3 0 0 0 7
Within catchment
Treadwell carpark (west) - shoppers 53 84 7 0 0 0 2 0 6
Treadwell carpark (east) 39 37 14 0 0 0 0 0 0
Treadwell carpark (west) - commercial 145 204 17 0 0 0 0 0 11
Laneway behind Keilor Road 269 156 71 11 3 0 0 0 67
Deakin Street 261 87 140 5 12 0 0 0 45
Construction site at Deakin 26 0 5 0 3 0 0 0 12
footbridge in channel 272 3 1 13 1 0 0 0 9
Stormwater outlet downstream of Buckley Street 26 0 6 3 0 0 0 0 1
In the channel
Hoffman Drain at Buckley Road below road bridge 121 11 3 6 0 0 0 0 9
Afton wetland inlet pond 1883 0 6 0 1 0 0 0 4
Grand Total 3359 900 338 45 29 0 2 0 358
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Table 9. Comparison of litter counts and percent total in the channel between data reported in MVCC Litter Audit Report (2017) and data collected in this litter survey. Items not directly

comparable are written in grey.

Items

Alcoholic beverage

Aluminium cans

Other metal

PET bottles (water / soft drink)

Plastic bottle tops

Plastic containers & cups

Other hard plastics

Cups

Cardboard

Other paper (e.g. dockets, flyers)

Cigarette butts

Soft plastic food packaging (e.g. Confectionery, chips)
Small plastics (e.g. bread ties, straws)

Polystyrene (e.g. food containers, cups)

Other non-recyclable plastics (e.g. six-pack)

Other paper/cardboard (e.g napkins, plates with food)
Plastic bags (empty)

Clothing / Material

Other

TOTAL

Hoffmans Main Drain

MVCC Litter
Audit Report
litter count
(2017)

N = 00| 00

265
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% Total

0.0%
2.6%
4.9%
2.6%
1.5%
0.4%
0.4%
0.8%
1.5%
36.6%
14.7%
2.6%
22.3%
0.0%
3.0%
3.0%
0.4%
2.6%

Alluvium’s
litter survey
(2018)

W B RO W N0

32

58

148

% Total

11.5%
0.0%
3.4%
1.4%
2.0%
4.1%
0.7%
0.7%
2.0%
7.4%
21.6%
0.7%
39.2%
1.4%
0.0%
4.1%
0.0%
0.0%

Afton Wetland

MVCC Litter Audit

Report litter
count (2017)

2
6

76

586

12
693

% Total

0.3%
0.9%
0.0%
11.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.0%
0.6%
1.0%
0.0%
84.6%
0.0%
0.0%
0.0%
0.0%
1.7%

Alluvium’s
litter
survey
(2018)

(€ I N R R N =)

10

1866

1892

% Total

0.1%
0.1%
0.1%
0.1%
0.1%
0.1%
0.3%
0.0%
0.5%
0.1%
98.6%
0.1%
0.1%
0.0%
0.0%
0.0%



Litter observation survey results

alluvium

The litter observation surveys at nine locations show that the public generally placed litter in the bin whereas
most littering came from smokers (7 events). Of people who threw litter into bins, some items were observed
to be recyclables (e.g. aluminium foil and paper from takeaway shops) and should have been placed into the
recycling bin. However, their actions were reasonable because there was no public recycling bin available.

Table 10. Litter observation survey results

Locations

Hoffman/Muriel Street bus stop
Hampton Road

Keilor Road Bus stop

Keilor Road/Hoffman Road corner
Wallis Carpark

Wallis Mall

Treadwell carpark (west) - shoppers
Treadwell carpark (east)

Treadwell carpark (west) - commercial

Total

Littering
observations

A N O O »r O W O O o

Hoffmans Road Main Drain — Litter Management Investigation

Bin disposal
observations

O O O & O W O U1 O

=
N

Took litter away
observations

O O O O O O o o o o



Appendix 4
Hoffmans Road MD GPT design options
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There are several potential locations for the installation of a GPT in the Hoffmans Road MD catchment. These
locations target different section of the catchment and vary in cost, treatment effectiveness and risk.

This short memo assesses the different options in order to identify the most viable option based on cost,

treatment effectiveness, impact on amenity and safety.

The current volume of litter collected by Melbourne Wat
Council (MVCC) collecting a similar volume.

Catchment

The Hoffman drain catchment is 237 ha with an estimate

er is <3m3 per annum with the Moonee Valley City

d average fraction imperviousness of 68 %. The peak

event flows and annual pollutant load from the catchment is outlined in Table 11 and Table 12 below. The
assessment of the different GPT options is outlined in Table 13.

Table 11. Pollutant load modelling results
Pollutant
Sediment
Total Suspended Solids (TSS)

Gross Pollutant

Table 12. Flow estimates based on Rational Method

ARl event (yr)

0.25 (3 month)

10

100

Interim Report: Hoffmans Road Main Drain Litter Management Investigation

Annual Load
360 m?
152 tonnes

31 tonnes (33% litter and 66% organic debris)

Flow (m3/s)
2.1

4.9

10.6

13.2

28.0



Hoffmans MD GPT options.

A — at outlet of Hoffmans
MD (3 x 1650) pipes.
Pipes discharge to deep
channel in restricted
drainagereserve.

B—in channelupstream
of maintenancetrack
culverts

C - Upstream of Afton
Street Wetland in pool
above the wetland access
path culverts.

D — CDS uniton 1500mm
pipe upstream of Buckley
Street.

Figure 1: Lower catchment GPT location options

Interim Report: Hoffmans Road Main Drain Litter Management Investigation



Table 13. Option assessment

GPT location Style of GPT Treatment Capital cost Maintenance Annualised Visual impact | Constructability Access for Comments
effectiveness cost (annual) 10 year cost Maintenance
(area of catchment
treated and %
capture)
E Cleanout operation utilising the access
E MW 900dia bi ith 8Ha | Und 4 CDS driveway into the Woolworths loading bay.
ia pipe wi a ndergroun 0 .
107,7 0 20,67 L L M
% - catchment | (CDS - P1012) 3% $107,700 $9,900 $20,670 ow ow edium
v 3
B 3
£ + Cleanout operations on Carrington Rd
- requiring traffic control
ST Underground CDS
205 MVCC 825dia pipe 18Ha catchment 7% $144,800 $13,700 $28,180 Low Low Low
S = £ (CDS - P1518)
S XY o
e E
2 5
g ® Cleanout operations on Hoffmans Rd
E ~ MW 1275dia bine in Hoff rd | Und 4 CDS requiring traffic control
ia pipe in Hoffmans ndergroun .
g on combined catchment | (CDS - P2018) 11% $241,900 $30,200 $54,390 Low Low Low
g
=)
Upstream of Buckley Street on Undereround CbS Catchment larger than s.peC|f|ce.at|c;ns for the
ia pipe under-groun b , , , ow ow edium ) '
1500dia MW pipe und d B 87% $355,500 $29,400 $64,950 L L Medi (DS - P3030. Custom unit required at
drai (CDS - P3030) unknown cost.
rainage system
Constrained site in channel increases
| h T iatel . . .
n open channel immediately down | |, 4\ -\ one trap 78% $350,000 $30,000 $65,000 Poor Low Low construction and maintenance costs. High
stream of Buckley Street safety concerns due to site access.
Good access for construction and
< n open channel at maintenance Deflector vane trap 80% $300,000 $24,000 $54,000 Poor High High R EE: AN Al vt |3 et e
£ track local amenity values.
=
(5]
§ Basket style traps are prone to capture litter
g In oben channel at maintenance and debris and so are prone to blocking from
3 tracE Basket style trap 60% $100,000 $36,000 $46,000 Poor High High vegetation in the channel washing down into
the trap. Added volume from vegetation adds
to the disposal costs.
Good access for maintenance. Visual impact
can be moderated by high frequency cleanout
and signage. However, the culverts act like a
Inlet pool to Afton Street wetland Boom 50% $10,000 12000 $13,000 Poor High High boom already and removal of the floating
litter is possible from the access path.
Improvement would be minimal.
Education value in litter being visible.

The Deflector Vane Trap option in the open channel section of Hoffmans Road MD at location B in Figure 1 is the preferred option for a GPT.
This option has high effectiveness and safety rating. It has an equivalent cost to the upstream options but treats more of the catchment and doesn’t require closure of roads for maintenance.
The CDS upstream of Buckley Street is discounted as the catchment size is greater then the unit specifications.

The location downstream of Buckley Street in the open channel is discounted for site access and safety reasons. The Basket style GPT is not as effective as the Defector Vane Trap.

Interim Report: Hoffmans Road Main Drain Litter Management Investigation




GPT preferred option

To target the whole catchment an in-line GPT along the channel using a Vane Trap and Containment bay
arrangement is proposed to be located in the open channel adjacent to an existing maintenance track.

Figure 2: Deflector Vane Trap example

Description
The channel width where the GPT is proposed is approximately 7.5 m at a longitudinal grade of 0.6 %, and
depth of 0.5 m. There is dense vegetation within the channel. This vegetation can potentially be capturing

litter and sediments upstream of the proposed GPT.

The size of the containment bay will depend on the cleaning frequency, catchment size, cross-sectional area of
the channel, required treated flow.

It is proposed that the GPT treats flows corresponding to the 3 month ARI event. Based on the catchment of
227 ha, it is expected that the containment bay will require a active operating capacity of 80 m? with the

following dimensions:

e 1mhigh
e 4 mwide
e 20mlong

The containment bay can be accessed via a ramp and gross pollutants removed using a bobcat.
Treatment performance

The GPT is expected to target capture of Gross Pollutants and potentially varying amount of sediments and
oils, but not small plastic litter.

The GPT is expected to have a 30 % sediment removal efficiency or 108 m3 per year.
The GPT is expected to have a 80 % Gross pollutant removal efficiency or 25 tonnes per year.
Costing

The GPT is expected to cost $250-300 K in construction (capital cost). This includes installation of the vane
arrangement, containment bay and access ramp to the bay. This is a relatively high capital cost.
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The maintenance cost is expected at $ 6,000 per visit and is expected at a frequency of 4 times per year due to
relatively low storage capacity. This consists of a cost of $ 2,000 and $200 per tonne of sediment and $100 per
tonne litter/debris material removed per visit. The GPT is expected to have an effective life of 50 years. Over
this asset life, the operation costs will well exceed the capital costs.
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Functionality — Advantages and disadvantages
CDS Units

Advantages
e Effective and efficient capture and storage of debris and sediment
e  Effective bypass system that doesn’t affect stored material
e No personnel access to pits required
e Pitlids are secure but easily removed by staff
e Relatively easy to clean and maintain

Disadvantages
e Ineffective when in bypass flow mode
e Underground assets which require enclosed space protocols when failure occurs in the unit.

Boom

Advantages
e When boom is working well this system can trap floating debris even when operating in bypass
mode. None of the other GPTs are designed to achieve this.
e  large capacity

Disadvantages
e When floating boom gets jammed GPT operates in bypass mode and all debris is passed directly
downstream. GPT becomes redundant
e Difficult to access for cleanout / maintenance.
e large footprint
e  Visually intrusive

Vane deflector trap

Advantages
e Reasonably effective
e Simple approach
e Can easily observe build-up of floating debris in trap chamber.

Disadvantages
e Inline screen can tend to block
e Fine sediment is not trapped
e Visually intrusive
o Small litter objects such as cigarette butts and polystyrene beads will pass through
containment bay

Basket

Advantages
e Simple maintenance protocols
e Very effective for coarse debris, floatables

Disadvantages
e  Flow capacity reduces as basket fills, meaning that bypass engages more frequently, and GPT is less
effective

e  Visually intrusive
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Figure 5: Culvert outlets downstream of Buckley Street

Figure 7: Hoffmans Road MD upper catchment areas
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Appendix 5
Litter decision tool
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alluvium = Melbourne

Hoffmans Road Main Drain — Litter Management Investigation

June 2018

Document history
Revision: Document Reference:

Author/s

hecked

Distribution: [Key for this tool

onno. 01

User entry cells
Headings
|outputs from the toot

e tool

Worksheet - Cover sheet

Contents
Sheet Detail
1 Cover page
2 Tool
3 Lists - standard i in tool
4 2b_matrix - Matrix provide respor under step 2b
5 4_matrix - Matrix used to provide respons

Summary

This tool has been setup to demonstrate the potential to have an interactive tool support Melboume Wate
it is a small component of the overall "Hoffmans Road Main Drain — Litter Management

ecisions of future fitter

management prog westigation® project.

It should be used in

Stepl  Isthere any existing agreement with council ?
Outcome: Do | continue?

More information needed

‘What is the litter problem?

Step2a .
Outcome: Do | continue?

More information needed

1. High level of complaints from local residents and/or local government?
2. Existing MW HWS biodiversity priority area that could be impacted?
3. Existing MW HWS amenity priority area that could be impacted?
4. Existing waterway assets that could be impacted?

Step2b 5. Does cost of maintenance exceed $10,000/year?
6. Does volume of litter observed/year exceed 20 litres in any 50 metre length?
Outcome: What is likelihood of requiring a Preventative Measure program?
Outcome: What is the suggested action for an existing Preventative Measure program?
Outcome: Do | continue?

Likely
Consider PM
Continue to next qus

‘What proportion of the municipality area is affected by the littering?

Step 3a
P38 Outcome:Whois ible for ing the issue?

More information needed

Do we have existing litter data?
step3b -
Outcome: Do | continue?

More information needed

What is the most commonly observed type of litter?
What is the 2nd most commonly observed type of litter?
What is the 3rd most commonly observed type of litter?
Step3c  What is the 4th most commonly observed type of litter?
Whatis the 5th most commonly observed type of litter?
What is the 6th most commonly observed type of litter?

What is the 7th most commonly observed type of litter?

Outcome: What is the impact on...
- visual amenity at source?
- visual amenity at downstream WSUD asset?
- visual amenity at downstream natural waterway or major channel?
- visual amenity in marine receiving area?
- generation of micro-plastics?
Step 4 - suffication and/or physical injury of fauna?
- toxicity on micro- and macro-fauna?
- the MW HWS biodiversity values?
- the MW HWS amenity values?
- localised flooding due to drainage blockage?
- stormwater asset damage?

Outcome: What is the overall impact on all values?

More information needed
More information needed
More information needed
More information needed
More information needed
More information needed
More information needed
None

None

More information needed
More information needed
nfa

EREEEREREER R
EEEERFEEEER

Worksheet - Tool

YesMoUnsure |WastET';pe YesMNo
Yes Littering Yes
Mo Dumped rubbish  No
Unsure Dumped building waste

Worksheet - Lists

MunicipPe LitterType
< 2% Cigarette butts
2-5% Polystyrene
>5% Beverage containers
Soft plastics
Hard plastics
Plastic bags
Paper
Mo other types observed in large quantities

Interim Report: Hoffmans Road Main Drain Litter Management Investigation



ano Option1 Option2 Option3 Optiond Option5 Option6 Option7  Option8 Optiond Option10 Option11 Option12 Option13 Optionid

1ves Yes Yes Yes Yes Yes Yes Yes No No Yes Yes Yes Yes

2 No No Yes Yes Yes Yes No No No No Yes No No No

3 No No Yes Yes Yes Yes Yes No No No Yes Yes No No

4 No No Yes No Yes No Yes No No No No Yes No Yes

5 No No Yes Yes Yes Yes Yes Yes Yes Yes No No Yes No

6 Yes No No No Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Concat 1.Yes2.No3.No4.M 1.Yes2.No: 1.Yes2.Yes 1.Yes2.Yes 1.¥Yes2.Yes 1.Yes2.Yes 1.Yes2.No: 1.Yes2.No3.No4.M 1.No2.No3.No4.N 1.No2.No3.No4.N 1.Yes2.Yes 1.Yes2.No: 1.¥Yes2.NoZ 1.Yes2.No3.No4.Yes5.No6. Yes
Likelihood Unlikely Unlikely Likely  Likely  Likely  Highly like Highly like Likely Unlikely Unlikely Likely  Likely Likely Likely
Suggested Do notimplemen Do not imj Review PA Establish F Review PN Establish F Retain PM Review PM Cancel PM Cancel PM Consider F Consider F Review PN Consider PM

Next steps Continue to next Continue i Continue 1 Continue 1Continue 1 Continue 1Continue 1Continue to next Do not continue v Do not continue v Continue 1 Continue 1 Continue t Continue to next question (MW responsi

Buckley Park Hoffmans Buckley Park

Current Current

expenditure by expenditure by  Current

council council expenditure Current
Complaints Complaints No strategic expenditure
No MW strategic No MW strategic priorities No strategic
priorities priarities Non litter priorities
Litter present Litter present  present Litter present

Worksheet — 2b_matrix

Risks Icigarette butts  Polystyrene Beverage containers  soft plastics Hard plastics Plasticbags Paper High Med Low n/a Max_threat score
What is the impact on visual amenity at source? High High High Moderate  Low High High 5 0 1 0 16
What is the impact on visual amenity at downstream WSUD asset? Low High High High Low High Modern 4 0 2 0 14
What is the impact on visual amenity at downstream natural waterway or major channel? High High High High Moderate  High Low 5 0 1 0 16
\What is the impact on visual amenity in marine receiving area? High High High High Moderate  High Low 5 0o 1 0 16
\What is the likelihood of generating micro-plastics? High High High High High High Low 6 0 1 0 19
What s the likely suffication/injury impact on fauna? High High Low High Moderate  High Low 4 0 2 o 14
What s the likely toxicity impact on micro- and macro-fauna? High High Low Moderate  Moderate  Moderate  Low 2 0 2 0 8
\What is the impact on the MW HWS biodiversity values? High High Moderate High High High Low 5 0o 1 0 16
\What is the impact on the MW HWS amenity values? Moderate High High High Moderate  High High 5 0 0 o0 15
What is the impact on localised floading due to drainage blockage? Low Low Moderate Moderate  Moderate  Moderate  Low 0 0o 3 o 3
What is the impact on stormwater asset damage? Low Low Moderate Moderate  Moderate  Moderate Modern 0 0 2 0 2

Cigarette butts  Polystyrene Beverage containers  Soft plastics Hard plastics Plasticbags Paper High Med Low n/a Threat_scaThreat_score_pcp

No. of responses entered in tool 0 0 0 [ 0 ) [)

What is the impact on visual amenity at source? n/a nfa n/a n/a nfa n/a nfa 0o o0 o 7 0 0%
\What is the impact on visual amenity at downstream WSUD asset? n/a nfa n/a n/a nfa n/a nfa 0 0o 0o 7 0 0%
\What is the impact on visual amenity at downstream natural waterway or major channel? n/a n/a n/a n/a nfa n/a n/a 0 0 0 7 0 0%
What is the impact on visual amenity in marine receiving area? n/a n/a n/a n/a nfa n/a n/a 0o o o 7 0 0%
What s the likelihood of generating micro-plastics? n/a nfa n/a n/a nfa n/a nfa 0o o0 o0 7 0 0%
What s the likely suffication/injury impact on fauna? n/a nfa n/a n/a nfa n/a nfa 0o 0 o0 7 0 0%
\What is the likely toxicity impact on micro- and macro-fauna? n/a n/a n/a n/a nfa n/a n/a 0 0 0 7 0 0%
What is the impact on the MW HWS biodiversity values? n/a n/a n/a n/a nfa n/a n/a 0o o o 7 0 0%
What is the impact on the MW HWS amenity values? n/a nfa n/a n/a nfa n/a nfa 0 o0 o 7 0 0%
What is the impact on localised flooding due to drainage blockage? n/a nfa n/a n/a nfa n/a nfa 0 o0 o 7 0 0%
What is the impact on stormwater asset damage? n/a n/a n/a n/a nfa n/a n/a 0 0o o0 7 ] 0%
High [ 0 0 [ 0 0 )

Med 0 0 0 [ 0 ) [)

Low ) 0 0 [ 0 ) 0

n/a 11 1 1 11 11 1 1

Worksheet —4_matrix
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