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Where is Tuggerah Lakes?
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Tuggerah Lakes basics
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Studies have shown
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modification will
not improve water
quality

+ 5 major tributaries ~ 228km of rivers and créeks
+ Average Annual Flow = 193,000 ML/year

+ Limited oceanic exchange <1%
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Where does
the pollution
come from?

Pollution/ha/yr is greatest
from urban sub-catchments.
Hard surface increase runoff
(roads, driveways etc)

Rural catchments deliver

. greatest overall load based
4 A on their size...

but, QUALITY matters, nutrients
from upper catchment not
readily bio-available, but from
urban areas are highly reactive.

nt effects on
the ecology of the ecosystem!
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Compared to
pre-settlement
loads?

The larger catchments

deliver the largest loads
due to their size.

B However...

The sub-catchments with
the biggest change from
natural are the urban
catchments fringing the
lake, with up to over 400%
increase pre-settlement.
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Where does it go in the estuary?

Coastal scientists built a series of models of Tuggerah Lakes. These are validated by field research.
This included a catchment model, a hydrodynamic model and an ecological response model.
The hydrodynamic model shows us how water moves in the and hov -npms are mixed.

Understanding the mixing of [ Understanding the effciency of entrance exchange ]
catchment inputs.
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This animation illustrates the
ean water

(conc = 0)to diute lake

water (con = 1)

Note: daily timesteps.

This animation
illustrates the limited
influx of oceanic water
during each high tide
Note: 15min timesteps

JIisanimeionstal Felsfectera

event on lake salinity. Note the
emrapmem of freshwater along westem
shorelines.

How does the ecosystem respond?

Matera from the river
catchments generally
deposit i the lake basins

Primary production is
by algae
(phytoplankton and benthic
spl with mm\nvmmvmunanr
from seagrass
mac \gaeamund the ke

Material rom the friging catchments has
amajor efect o the water quality and
ecology of the nearshore area

Urban stormwater and

indwater secpage have
Significant impactson the
‘ecology of nearshore zones.
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Let’s take a closer look...

The flow of material up
various foodchains is small
compared to the recycling
between the

organic matter and
microalgal communities

Deposition of faecal

material delivers most

particulate nutrients. =

to the sediments . B s
microalgae

eagrass and macroalg rimary producers at the bottom of the food chain.
They stabilise the lake be e nutrients, improve water clari nate the
water and provide food and shelter for a variety of juvenile fish and invertebrates

Shift in seagrass distribution

Seagrass survey data and anecdotal acy ate that seagrass in Tuggerah Lakes has shifted from

deeper lake basins to the shallower lake fringes. This shift was most likely in response to a decline in water
quality, in particular water clarity.

Seagrass has shifted into
shallow areas in order to
receive sufficient light for
growth

The loss of seagrass from
deeper lake basins has
likely resulted in greater
resuspension of sediment
due to wind waves,
thereby causing further
reductions in water
clariy.

This is referred to as a
“feedback loop” and can
be very difficult to
reverse.

Exacerbates separation
between basin and
nearshore zone
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Where do people see the biggest change?

Increased turbidity in the basins
Gradual enrichment & eutrophication of the nearshore from surface and groundwater
Ooze formation along urban shorelines (0oze is not wrack)

Entrance management (this is a challenging issue to communicate! - people think
dredging is the answer but dredging moderates water level — reduced flood related
“cleansing” of nearshore)

Foreshore reclamation/ modified edges - also not a good thing for the estuary

present

“Is it as bad
as people
say?”

Community perceptions v reality

Very vocal community
Unrealistic expectations of lagoon system
Poor understanding of ecosystem
function and drivers of change

Large unreachable part of the community
Focus on engineered solutions which are
costly and offer limited value

Seeking quick fixes to a long-term
problem

Holistic management requires broadscale
behaviour change which is difficult to
achieve.

Feds offer Wyong cash "'_'___,_
to aid ailing lake system ¢

EMP Vision.
That "current water quality does not
deteriorate in the face o
development’

; new
- e
Splashing out on clean-up paying off Are we on the right track?
What have we achieved so far?
What are the next steps?




Recent results
and trends

Council has an established
monitoring program which has
been running monthly since 2011

The CCW MER is consistent with
the NSW MER and is considered
industry best-practice

Pressure indicators:
+ Turbidity - monthly
«  Nutrients - monthly
+ Total Suspended Solids - monthly
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The Grades explained
b By e e

How does Tuggerah Lakes compare to other estuaries?

2017-18 Water Quality Overall Grades
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Implementation of the
) ) . Tuggerah Lakes Estuary Management Plan
Putting plans into action... )
Grant Expenditure 2008-2020  xmeuteien 200813
1992 NSW Estuary Management Manual $26.5 million - gt
our Coun
1996 Estuary Process Study G 20 million
2001 Estuary Management Study
2006 Estuary Management Plan gazetted T 2014-17
- National Landeare Programme
oo eceston - wrsck ~ $3.25 million
2008-2019 Funding, implementation Improved
Monitoring and Evaluation 2017-20

understanding

2019-2021 New Coastal Management Program
20210n  Commence implementation of CMP
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Improving your Local
Parks and Environment
$3 million

In addition to grant funding, Council commits approximately $5 million per annum
to estuary improvement programs and projects




Partner organisations:
Local Land Services.

Department of Planning,
Industry and Environment

National Parks and Wildlife
Service

Central Coast Wetlands

Landcare
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Reaching out
to the community
Factsheets & handbook
Website
Online map of projects
4 new iBooks e
f Habitats & Impacts
Parker Platypus books
Annual waterway report card
Landcare support - 80 groups
10+ community ecotours per year
Business workshops
Preschool, Primary and High School Programs
Youtube videos & digital animation
Cinema advertising
Social Media Waterways Weekly

Annual Lakes Festival

Short film series — screened in local cinemas ~ 140,000 views in 2018-19
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What's next for Tuggerah Lakes

Continue to implement current $3m grant

Plan for a further $4.7m grant

Prepare a new CMP for Tuggerah Lakes (collaborate!)
Publish the 2018 & 2019 Waterway Report Cards
Spatial map of water quality results

Expert Panel & Working Group

Implement, Evaluate and Report on delivery of new CMP

The estuary is responding
positively to good long-term
management - so how do we
bring the community along

for the journey?

centralcoast.nsw.gov.au




Central
Coast
Council

Thanks for listening ©

Questions?
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Implementation of the

Tuggerah Lakes Estuary Management Plan

Planning, Monitoring, Evaluation and Reporting
+ Wetland Management Plan

+ Saltmarsh Rehabiltation Plans

+ Streambank Rehabilitation Plans

+ Foreshore Recreation Plan

+ Stormwater Management Plan

+ Estuary Education Strategy

+ Designs and Approvals for work projects
+ Estuary Modeling

+ MERwater quality monitoring program
+ Annual Report Cards.

On-Ground Works

SALTMARSH
3ha of saltmarsh reconstruction
+ 30ha of saltmarsh rehabiliation

RIVERS AND CREEKS
15km of urban stream rehabilitation

+ 42km of ruralstream rehabiltation

+ 526ha of improved riparian management (through
landholder engagement and LLS agreements)

WETLANDS
+ Over 400ha of natural wetland rehabiltation &
management

+ Partnership program with NPWS

NOXIOUS WEED CONTROL & FERAL PESTS.
+1570ha of land managed for noxious and environmental
weeds
1290ha of land managed for pigs, rabbits and foxes

FORESHORES
+ 32ha of foreshore biodiversity improvements
4 new foreshore beaches
Shared pathway extensions, fitness equipment, new
Playgrounds (Councl funded)
Wrack collection infrastructure:
Saltmarsh boardwalk, viewing platiorms
+ Extensive educational signage

STORMWATER
+ 225 Gross pollutant traps

+ 35 constructed wetlands

+ =10 new devices per annum (Stormwater Lewy)

+ Extensive maintenance program

WRACK AND ALGAE COLLECTION

+ ~18000m3 of wrack and algae removed each year

+ Strategic wrack collection program to assist circulation

Award winning Community Education Program

centralcoast.nsw.gov.au




