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HASTINGS DRAFT URBAN STORMWATER MANAGEMENT PLAN

TABLE 7.1: COST-BENEFIT ANALYSIS
The table below contains specific options are shown to link to each of the issues (and their caused with specific locations). Each option was

examined in terms of its estimated cost (capital and operating) and a timeframe was determined for each option, which was based on a 5-year
expenditure program.

PORT MACQUARIE
ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital | Operating
(pa)
Water quality
Litter in waterways Hastings River, Inadequate Rigorous enforcement of littering | 5000 1000 2001
(bottles, plastic bags, | Kooloonbung Creek enforcement of laws
cigarette butts, leaf Settlement City, littering laws.
litter, garden Shopping Centres, in | Lack of knowledge. Education programs such as | 5000 1000 2002
clippings) town area, Flynn Increase during tourist | Yellow Fish Rd., or targeting
Street at Surf Street seasons tourist activities.
intersection, Inadequate regular Increase  frequency of GPT | NA 1000/ea
stormwater outlet onto | maintenance of GPT’s | maintenance GPT/yr
beaches (especially and outlets
Oxley Beach) Litter from shopping Install devices to trap litter before | Nettech— | 17500
Building sites A centres entering the it reaches receiving waters | 20000/ea
Wrights Ck Corridor river (Nettech litter socks, or | Prattern
Stormwater Systems Pratten Traps | Trap —
on outlets, or proprietary devices | 2,500/ca
such as CDS units.
Grease and oils and Structural solutions in the 2000 2001/02
their by-products may | industrial area have been every 3-5 yrs

possibly pollute creek
next to industrial area.

addressed by WBM. Non-

structural options could include:

e Undertake regular audits of
industrial premises as part of
trade waste program
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HASTINGS DRAFT URBAN STORMWATER MANAGEMENT PLAN
ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital | Operating
(pa)
Industrial/commercial | Kooloonbung Creek Poison, pesticides, Education of business 2000 2000-every
pollution — grease and | Hastings River chemicals owners/operators in terms of 3-5yrs
oil Milton Circuit chemical storage and disposal,
(NOTE: COUNCIL equipment washing, etc.
IS AUDITING THE Pollution eg. Paint Implement trade waste program
SITE AT PRESENT) entering the Marina
via stormwater
channels.
Industrial pollution Dependant on outcomes of audit
due to inadequate
planning eg.
Insufficient gutters
and piping
Animal droppings Supply bins and plastic bags | 5000 1500 2001/02
in popular dog walking areas
for disposal of droppings.
Virus/bacteria Hastings River — Occasional high Education program targeting pet 1500 1500 2001/02
toxins accumulate in Faecal Coliform OWNETS.
oysters Levels
Kooloonbung Creek Runoff from roads. Investigate potential sites for 2000 NA 2002/03-2006/07
Catchment wide installing silt traps/reinforce
policies
Elevated levels of Catchment wide Hosing of concrete Education of builders/concrete 1000 1000 2001/02
suspended solids wastes down the industry
drains.
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HASTINGS DRAFT URBAN STORMWATER MANAGEMENT PLAN

ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital | Operating
(pa)
Urban runoff, Rigorous enforcement of 2000 2000 2001/02
fertilisers, chemical littering/dumping laws.
spray, inappropriate
dumping of garden &
parkclippings
Nutrients Catchment wide, Occasional high Council could introduce a green Council introducing green
especially into phosphorus levels waste collection program either waste collection bin
Kooloonbung Creek through supply of green waste (fortnightly) in September.
And Hastings River bins, or periodic kerbside
collections
Education regarding appropriate 1000 1000 2001
use of fertilisers, car washing, and
disposal of garden wastes.
Sewage overflows Council to investigate sewage 5000 - NA
overflows and reduce sewer investigat
overflows through system e
augmentation
Runoff from Review procedures that are in NA NA
roads/carparks place for dealing with spills or
accidents
Grease and Oil Shopping centres Install inlet structures on car park
pollution Erosion in upstream areas (Council owned & private)
areas
Identification and stabilisation of 10000
high priority erosion sites.
Siltation Hastings River, Erosion in upstream Identification and stabilisation of 10000
Kooloonbung Creek, areas high priority erosion sites.
Wrights Creek
Erosion
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HASTINGS DRAFT URBAN STORMWATER MANAGEMENT PLAN

ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital | Operating
(pa)
Lack of separation Applies to whole Insufficient resources | Allocate staff to enforce erosion 5000 1000
facilities at new catchment controf procedures on building '
development sites sites, home gardens, ctc
Insufficient Catchment wide, eg: Lack of Kerb and Sealing of road shoulders to 500000 5000 2001/02 to 2006/07
enforcement of Quarry off Ocean | Gutters minimise erosion (kerb & gutter)
erosion control at Drive and Lake
construction sites Rd, Council’s
(including individual work depot,
sites) Koala Rd,
Sandhurst Estate
building site,
Dahlesford
Estate.
Erosion of road Pacific Drive Creek in rainforest is | Promote onsite storage of NA NA
verges (Southern side) and unable to cope with an | stormwater of roof run-off
Northern side of increased flow of (catchment wide)
Oxley Beach. water from roof tops
from up the hill
Bank erosion of SEPP | Lighthouse Beach Construct groynes/riffle zones 20000 1000 2006/07
26 Lighthouse Gully Rainforest Reserve. Removal of
rainforest reserve. Wrights Creek vegetation in
creekbeds leads
to bank erosion :
Construct groynes/riffle zones 20000 1000 2006/07
Removal of
vegetation in
creekbeds leads to
bank erosion
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital | Operating
(pa)
Impact on Aesthetics
Aesthetics of Under wharf near the | Litter Education programs and | 5000 1000 2001
catchment Fisherman’s Co-op, enforcement of littering laws,
Kooloonbung Creek Open stormwater Revegetation ot barc stormwater | 20/tree NA 2001
drains in some channcl banks
residential area is a
concern to some
residents
Piping of some open drains
Investigate possibility of | 5000 2004/05
vegetating  drains for  visual
amenity
Low visual amenity of | Some residential areas Promote water Sensitive Urban NA NA 2003/04
open stormwater Design on new developments
drains Promote water Sensitive Urban NA NA 2003/04
Design on new developments
Impact on Aquatic and Terrestrial Habitats
Introduction of weeds | Catchment wide, eg Planting of introduced | Encourage planting of native | NA NA
top of Kooloonbung species (impatiens, species in gardens
Creek, Wrights Creek. | lantana & elephant
ear).
Due to altered flow Investigate priorities for 20000 NA
regimes due to stormwater flow reduction through
stormwater increase. on-site detention, or construction
of major detention/retention basins
Changed habitat Catchment wide, eg. Reduce the number of stormwater | 60000 2000 2006/07
conditions Kooloonbung Creek discharges into important habitat med/long term
areas such as the wetland behind
the racecourse.
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital | Operating
(pa)
Concentration of Behind racecourse. Install pollution control devices 50000 3000 2006/07
stormwater drains med/long term
emptying onto buffer Install pollution control devices 50000 3000 2006/07
zones of wetlands. med/long term
Impact on Community Health and Safety
Safety Detention ponds on Fence off most dangerous areas 100000 2000-03-23 2006/07
playgrounds and on Flooding and swift maintenance
new subdivisions eg flows in channel and
Richard Place, Marian | drainage Fence off most dangerous areas 100000 2000-03-23 | 2006/07
Drive. Stormwater drains Minimise the number of | NA maintenance
Easement in northern | onto beaches stormwater channels discharging NA
end of Dixie Park. onto the beaches in future
Oxley, Lighthouse, Stagnant water in Increase water depth of detention 20000 10000 1 area /yr
Shelly, Heart Street. detention ponds ponds (this may increase the safety ongoing
issue)
Mosquito breeding New development Lack of GPT’s. Investigate opportunities for 2000 NA \
estates with retention installation of GPT’s on
facilities stormwater systems leading to
beaches.
Stormwater outlets Oxley Beach, Town Lack of GPT’s. Investigate opportunities for 2000 NA \
feed into the ocean, Beach, Lighthouse installation of GPT’s on
carrying pollutants Beach, Shelly Beach stormwater systems leading to
and rubbish beaches.
Insufficient Community Awareness
Lack of awareness in | Catchment wide Discourage hosing down of shop NA 1500 2001
terms of urban fronts
Stormwater Issues
Dangers of playing in - .
beach discharges. W_moor:mmo hosing down of shop NA 1500 2001
ronts
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital | Operating
(pa)
Lack of Planning
Drainage Kooloonbung Creek Blocked drains as a
result of construction | Extend/augment drainage system 300000 5000 2002/03
of “Settlement to’avoid inundation of reserve
Shores” canal estate.
The stormwater
drainage stops at the
public reserve land
and hence, water
inundates reserve
land.
Insufficient drainage Public Reserve Land. | Natural streams have | Investigate priorities for 2000 NA 2006
been converted to stormwater flow reduction through (maybe one or two per yr)
concrete lined drains. | on-site detention, or construction
of major detention/retention basins
Increased velocity of | Astronomers Terrace | Lack of Council Review allocation of staff.
stormwater to Oleander Avenue. Resources
Bad Supervision of Applies to the whole Lack of understanding | Education and Enforcement of 1000 1000 Ongoing
stormwater structures | catchment of what is required on | crosion control procedures on Every 3-5 yrs
at new development new development sites | building sites. home gardens, ctc
sites in terms of stormwater
structures
Investigate priorities for 2000 NA
stormwater flow reduction through
on-site detention, or construction
of major detention/retention basins
(consideration needs to be given to
public acceptance of detention
basins, ongoing maintenance,
mosquitoes, etc)
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital | Operating
(pa)

Gutters are not deep Hopeton Close Investigate possibility of 2000 NA

enough to cope with redirecting stormwater

stormwater flows.

Drainage entering Bad design of kerb Investigate possibility of 2000 NA

natural area (wetland). and gutters as point of | redesigning kerb and gutter

entry into stormwater
channels is
inappropriately sited.

Design Catchment wide, eg. Limited policy Increase preparedness for potential | 1000 2000 Ongoing
Hopeton Close, ie. It accidents, spills by educating Every 3 —5 yrs
is not designed to take industries re: drainage networks
large amounts of
water or exceptionally
high rainfall events.

Lack of chemical spill Lack of Planning, no | Develop LEP provisions, Amend 20000 NA 2001/02

strategies (eg. Booms) maintenance strategies | Subdivision Code 94

No LEP provisions,
no Section 94 Plans,
no DCP’s '
No trunk drainage
strategies
Lack of Regulatory Applies to the whole Lack of Planning, no | Develop LEP provisions, Amend 20000 NA 2001/02
documentations catchment maintenance strategies | Subdivision Code 94
No LEP provisions,
no Section 94 Plans,
no DCP’s
No trunk drainage
strategies

Localised Flooding from Stormwater
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital | Operating
(pa)
Localised Flooding Short Street (CBD), Increase maintenance of the | NA
Subdivision behind stormwater system
race course,
Industrial Area (Belah - - -
Rd) Consider the findings of Flood | NA NA ongoing
Albert Cir., Denham Studies in planning and decision-
Street, Bellbowrie making processes.
Street, Milton Circuit. Consider the findings of Flood | NA NA ongoing
Soccer field at Dixie Studies in planning and decision-
Park making processes.
Insufficient Infrastructure/Maintenance issues
Lack of monitoring Applies to whole High cost of Divert more rates towards NA 200000 ongoing
program in terms of catchment maintaining stormwater maintenance strategy
discharges into stormwater channels (this is a funding issue)
stormwater
Lack of maintenance | Applies to whole High cost of Seek low cost/low maintenance NA NA ongoing
and resources to catchment maintaining solutions to stormwater issues (see
maintain capacity of stormwater channels WBM options)
the stormwater system
Lack of access to
stormwater system
CAMDEN HAVEN
ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)

Decreased Water Quality
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Sedimentation from Siltation of Queens Lack of erosion Drainage to be constructed first at | NA NA 2001/02
new and existing Lake as stormwater control. new development sites (ie amend
subdivisions and new | outlet feeds into the Rural runoff codes & policies & erosion
works Loss of depth near control)
Fish Co-op at Mills Education and Enforcement of NA 5000 2001
Street. erosion control procedures on ongoing & catchment wide
building sites, home gardens, etc
Nutrients/virun & North Haven Dog droppings Education program targeting pet NA 1500 Implemented as part of
bacteria Upstream in Camden owners. Companion Animal Pogram
Haven River Supply bins and plastic bags in 1000 1000 2001/02
Longworth Rd & Bell popular dog walking areas for
St, Dunbogan disposal of droppings.
Fertiliser/pesticide use | Education regarding appropriate 1000 1000 2001
Leaf litter use of fertilisers, car washing, and
disposal of garden wastes.
Litter Longworth Rd & Bell | Leaf litter, bottles, Rigorous enforcement of littering | 5000 1000 2001
St, Dunbogan plastic bags laws
Creeks through
private property on Education programs such as | 5000 1000 2002
Batar Creek Rd Yellow Fish Rd., or targeting
RSL outlet, Lake St. tourist activities.
Outlets into
waterways that serve Install devices to trap litter before | Nettech
residential it reaches receiving waters | 20000ea
subdivisions (Nettech litter socks, or | Prattern
Stormwater Systems Pratten Traps | 2500ea
on outlets, or proprietary devices
such as CDS units.
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Industrial Pollution ~ | Laurieton Industrial Leachate from Investigate and control
discharge to host Centre abandoned land-fill occurrences of leachate from
water body North Haven sites abandoned sites
Petrol station hosing Rigorously enforce regulations
down forecourt and such as the POEO Act (1997)
driveway
Siltation David Campbell Ave, | Silt settles out due to | Implementation of Council’s Plans | 130000 2000 This has been addressed by
North Haven (NOTE: | incorrect level of box | to deal with North Haven drainage Council
THIS HAS BEEN culvert entry issues
LOOKED AT)
Laurieton Siltation around Investigate potential for 2000 NA 2002/03
Queens Lake and stormwater outfalls installation of silt traps
Watson Taylor Lake Siltation of the Lakes
and Googly’s Lagoon
Localised Flooding from Stormwater
Flooding Throughout the Low capacity of box Implementation of Council’s Plans | NA NA done
catchment culvert to deal with North Haven drainage

1Ssues

High water tables

Promotion of on site
detention/storage of stormwater
and stormwater re-use.

Limited inlet and pipe
capacities

Impact on Aquatic and Terrestrial Habitats
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HASTINGS DRAFT URBAN STORMWATER MANAGEMENT PLAN
ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Changed Habitat Beachfront Caravan Proposed drainage of | Ensure any drainage works do not
Conditions Park, North Haven wetland could impact on the wetland
North Haven threaten populations communities.
CBD network of the endangered
discharges Wallum Frog and
The Boulevard koala
(Dunbogan)
Ocean Drive (North
Haven) — near bottle
shop
Environmental Weeds | David Campbell Ave, | Weeds along the Undertake weed control 20000 5000 2003/04
North Haven constructed channel
draining the wetland
Bitou Bush, Prickly Promote Landcare groups and NA NA
Pear, Lantana, activities
Morning Glory
Weed infestation in Replant arecas with native 10000 1000 2002/03
easement on western vegetation
side of Beachfront
Caravan Park
Erosion .
Erosion David Campbell Ave, | Along the wetland Implementation of Council’s plans | NA NA done
North Haven. drainage channel regarding North Haven Drainage
Dunbogan, Laurieton Issues
Weed infestation on
Northern bank of
Queens Lake
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Aesthetics
Aesthetics Odour (possibly Discourage the stagnation of water
methane) by improving drainage by
provision of kerb & gutter
Stagnant water in Investigate re-alignment when
channel, due to appropriate
problems with box
culvert
Open drains/channels | Vegetate banks of drains/channels | 20/tree NA
Health & Safety
Community Safety David Campbell Ave, | Flooding of road Reduce amount of run-off through
North Haven shoulders on-site detention and storage
The Boulevard, Promotc stormwater re-usc
Dunbogan
Mosquito Breeding Impact on Aesthetics | Stagnant water in Discourage the stagnation of water
channel and low lying | by improving drainage by
and wetland areas provision of kerb & gutter
Open Channels Channel at end of Possibility of being Restrict access to high velocity,
David Campbell Ave, | “swept away” during | high risk stormwater flows by
North Haven high flows signpost
Crossing Edith St to
the end of David
Campbell Ave, North
Haven
Lakewood along
Ocean Dr.
Community awareness
Community Graham Street, People not sweeping Implement education programs 5000 1000 2002
Awareness Fagans Crescent up leaf litter such as streamwatch or Yellow
(in particular tourists Fish Road

and casual fisherman)
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ISSUE LOCATIONS CAUSE OPTIONS COST " TIMEFRAME
Capital Operating
(pa)
Lack of education Use local media to report on NA NA 2001/02
programs such as stormwater issues, including good
streamwatch news stories
Lack of awareness in | Encourage/enforce correct car NA 1500 2001/02
terms of car washing washing practices, and disposal of
on roads, lawn garden wastes
clippings, fertilisers - -
Discourage hosing down of shop NA 1500 2001
fronts
Lack of Planning/Design
Design Issues Box culvert under Stagnant water in Implementation of Council’s plans | NA NA Done
Beachside channel upstream due | dealing with North Haven
Caravan Park to difficulty of Drainage Issue
cleaning the existing
structure
Lack of Regulatory Crossing Edith St to No LEP provisions Council’s planning and assessment
documentations the end of David processes should address potential
Campbell Ave, North stormwater issues with new
Haven development.
North Haven; Limited policy Review with other factors when NA NA
Laurieton Lack of Planning Council’s Management Plan is
Edith Street, North - next revised.
Haven No 5:.% drainage
strategies
No maintenance
strategies
No Section 94 Plans Develop a DCP similar to 10000 NA
No DCP’S Newcastle City Council’s DCP 50,
dealing with stormwater run-off
from new development
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Maintenance
Maintenance Catchment Wide Channel needs Increase maintenance frequency, 220000 10000
cleaning out, it is for activities such as street (additional
blocked and needs re- | sweeping in areas where litter and street
opening leaf litter are potential problems sweeper)
Maintenance
frequency should be
increased, particularly
for roadside gutters
Lack of staffing Allocate more funding towards
resources to maintain | maintenance and cleaning of
GPT’s and other stormwater treatment structures.
stormwater structures
LAKE CATHIE/BONNY HILLS
ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Decreased Water Quality
Nutrients Lake Cathie Leaf litter Increase street sweeping frequency | 220000 10000
Bonny Hills to prevent leaf litter from entering .
stormwater system via gutters
Promote low maintenance, native NA NA 2001/02
warden species
Excess fertiliser use Education with regard to 1000 1000 2001
appropriate fertiliser use
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Virus/bacteria Immediately Elevated bacterial [nstall GPT 30000 3000 2001/02
downstream of Ocean | concentrations
Drive bridge (area Dog droppings Supply bins and plastic bags in 5000 1500 2001/02
known as ‘stinky popular dog walking areas for
corner’) disposal of droppings
Catchment wide [llegal sewerage Smoke and dye testing to identify
Catchment wide, but | connections to the illegal stormwater connections
now EOmSv\ overcome | stormwater system
Bonny Hills Effluent from Sewage | Investigate potential for effluent 20000
Treatment Plant re-use, reducing the amount of (investigat
effluent discharged e)
500000
(build)
Litter Lake Cathie Bait bags, drink Rigorous enforcement of littering | 5000 1000 2001
bottles, plastic bags — | laws
increases during Education programs such as | 5000 1000 2002
tourist season Yellow Fish Rd., or targeting
tourist activities.
Install devices to trap litter before | Nettech 17500
it reaches receiving waters | 20000ea
(Nettech litter socks, or | Prattern
Stormwater Systems Pratten Traps | 2500ea
on outlets, or proprietary devices
such as CDS units.
Sedimentation Vinegar Creek, Bonny | Silt accumulation Education and Enforcement of NA 5000 2001
Hills erosion control procedures on
building sites, home gardens. etc
Investigate sealing of road 20000 1000 2001/02
shoulders to minimise erosion
Investigate potential for 2000 NA 2002/03
installation of silt traps

HUNTER WATER CORPORATION - MANAGEMENT SERVICES




HASTINGS DRAFT URBAN STORMWATER MANAGEMENT PLAN

ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Localised Flooding from stormwater
Flooding Only if Lake entrance | Saltwater Creek, Selective dredging of accumulated
is closed and water Bonny Hills —dueto | material under bridge in Beach
levels build up siltation under bridge | Street and of the beach
in Beach Street halved
capacity of bridge.
Habitats
Changed Habitat Aquatic habitats and Stormwater runoff Ensure stormwater system
Conditions SEPP 14 wetlands maintenance and works do not
deteriorating impact on aquatic or terrestrial
habitats
Environmental Weeds | Lake Cathie, Bitou Bush, Lantana Undertake weed control 20000 5000 2003/04
Panorama Dr low
points(Bonny Hills),
Fiona Cres (Lake
Cathie), runoff from
Ocean Dr.
Lake Cathie/Lake Garden escapees Promote plating of native species NA NA 2001/02
Innes, Upstream in
catchment, Creek near
Hill St/Jordan Ave,
Bonny Hills
Erosion
Erosion Beach erosion from Investigation of diversion of
stormwater outfalls stormwater outfalls away from
beach
Unsealed road Investigate and seal high 50000 1500 2003/04
shoulders priority/high erosion road
shoulders.
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Aesthetics
Aesthetics Occasional Odour Improve drainage to discourage
problems stagnation of water.
Open channel, often
with stagnant water
Health & Safety
Mosquito Breeding Jabiru Park,Cathie Due to low lying, Review design guidelines & 2000
Channel, Lake Innes stagnant waterways maintenance practices
Open Channels Rainbow BeachOcean | Open channel with Regrade banks 10000 1000 2002/03
Drive steep banks, and -
children’s playground Relocate playground equipment to | 5000 NA 2004/05
adjacent another area of reserve.
Sewage Leakage ‘Stinky Comer’, Lake | Overflows during Review infiltration into sewage NA NA
Cathie, Mulloway Rd, | heavy rain system
behind Community
Hall, Vinegar Creek,
Bonny Hills
Community awareness
Community Impact on Community | Little communication | Implement education programs 5000 1000 2002
Awareness Health and Safety from Council such as streamwatch or Yellow
Fish Road
Northern side of Lake | Community Use local media to report on | NA NA 2001
Cathie (Kenwood involvement decreases | stormwater issues, including good
Drive, Lakeview with effort required news stories

Woods), Mulloway
Rd.

Saltwater Creek —
siltation causing
pooling
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Mulloway Rd, behind | Lack of community Encourage/enforce correct car NA 1500 2001/02
Lake Cathie education programs washing practices, and disposal of
Community Hall re: litter, fertilisers, garden wastes
pets, car washing, etc. '
Discourage hosing down of shop NA 1500 2001
fronts
Lack of planning
Planning Issues Bonny Hills Lack of inter-lot Council’s planning and assessment
i drainage processes should address potential
stormwater issues with new
development.
Lack of Regulatory No DCP’S Implementation of a DCP similar 10000 NA
documentations to Newcastle City Council’s DCP
50, dealing with stormwater run-
off from new development
No LEP provisions Council’s planning and assessment
processes should address potential
stormwater issues at new
developments.
Limited policy Review with other factors, when NA NA
Lack of Planning Council’s Management Plan is
No trunk drainage next reviewed
strategies
No maintenance
strategies
No Section 94 Plans

Lack of Maintenance
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Maintenance Catchment wide Lack of street Increase frequency of street 220000 10000
cleaning cleaning in areas with high
litter/leaf litter generation
Siltation under bridge | Undertake selective maintenance
dredging under bridge in Beach
Street
WAUCHOPE
ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Decreased Water Quality
Nutrients Catchment wide Car washing Education regarding appropriate 1000 1000 2001
Detergents use of fertiliscrs, car washing, and
Lawn fertilising disposal of garden wastes.
Dog droppings Supply bins and plastic bags in 5000 1500 2001/02
popular dog walking arcas for
disposal of droppings.
Turbidity Yippin Creek Increased due to Education/enforcement of builders, | NA 5000 2001
Hastings River, insufficient erosion home gardeners, erosion control
Blackbutt Ck control on new practices
development
Due to red soils of Investigate potential for 2000 NA 2002/03
Comboyne Region installation of silt traps within
catchments
Litter Particularly on Roadside litter Rigorous enforcement of littering | 5000 1000 2001
highway and main laws

roads

CBD
Blackbutt Ck.,
Cameron St.
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Street adjacent to
Timbertown Kitchens
and Brandston’s
floorcoverings

from urban
stormwater

detention storage and re-usc

ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Commercial litter — Education  programs such as | 5000 1000 2002
drink bottles, plastic Yellow Fish Rd., or targeting
bags, cigarette butts, tourist activitics.
etc Install devices to trap litter before | Nettech
it reaches receiving waters | 20000ea
(Nettech litter socks, or | Prattern
Stormwater Systems Pratten Traps | 2500¢a
on outlets, or proprietary devices
such as CDS units.
Industrial Pollution Wauchope Industrial Need to ensure Rigorous enforcement of
area controls are in place regulations such as POEO Act
(1997)
Suspended Solids New waste disposal Car washing in streets | Education regarding car washing NA 1500 2001/02
site at Pembroke practices
Catchment wide Cleaning of shop- Discourage “hosing down™ of NA 1000 2001/02
CBD fronts shop fronts
Grease and Oil Catchment wide Run-off from roads, Install CDS unit or similar for
Pollution carparks, workshops carparks
Road side spillage and | Ensure businesses and industries
accidents, railway line | have appropriate control measures
in place
Localised flooding from stormwater
Flooding Eastern end of High Localised flooding Encourage onsite stormwater 500000 5000 2006

Augmentation of the stormwater
system

Increased maintenance to reduce
pipe blockages
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Impact on Aquatic and Terrestrial Habitats
Environmental Weeds | Catchment wide, eg. Disposal of garden Education programs regarding 1000 1000 2001
infest riparian Blackbutt Ck — wastes disposal of garden wastes
vegetation Mahogany Way Encourage planting of native NA NA 2001
garden species.
Promote Landcare activities NA NA 2001
Erosion
Erosion Blackbutt Ck, Stock on creek/river Discourage stock access to river NA 1500 Ongoing
Cameron St, banks banks Every 3 yrs
WWMH_”W_% M d, Unsealed road verges ~\:<m§ gate arcas of unsealed road
Mahogany Dr, verees
upper Yippin Ck Removal of native Replanting of bare soil
catchment vegetation
Inefficient erosion Educate builders and homeowners | NA 5000 2001
controls on new and enforce correct crosion control
development/construc | proccdures
tion activities
Impact on aesthetics
Aesthetics Blackbutt Ck. — Current structures Augmentation of stormwater
Cameron St. could be improved to | system and vegetation of channels
Blackbutt Road, Allan | improve aesthetics
Road and Mahogany
Drive Litter decreases Education and more rigorous 5000 1000 2001
Particularly in upper aesthetics enforcement of littering regulations
Yippin Creek
catchment

Community Health & Safety
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Mosquito Breeding Stagnant water, Improve drainage to discourage
permanent water the stagnation of water
bodies
Safety Open flood channel Install signs warning of dangers 1000 500 2002
associated with flood waters
Restrict access to most dangerous
sites
Sewage Leakage Blackbutt creek — Surcharges through Undertake smoke and dye testing
(COUNCIL IS through Golf manbholes during to identify illegal stormwater
ADDRESSING Course/Timbertown/s | heavy rain connections
THIS) portsfield
Outlet into river, CBD
Impact on Community Sewerage system augmentation
Health and Safety
Lack of community awareness
Community Low lying areas Lack of awareness of | Implement education programs 5000 1000 2002
Awareness risks associated with such as streamwatch or Yellow
high flows and Fish Road
flooding
Blackbutt Creek, Lack of Use local media to report on NA NA 2001
through sports field, involvement/apathy stormwater issues, including good
Cameron Street . news stories
Little publicity Encourage correct car washing NA 1500 2001
regarding stormwater | practices, and disposal of garden
management issues wastes
and practices
Lack of Planning
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ISSUE LOCATIONS CAUSE OPTIONS COST TIMEFRAME
Capital Operating
(pa)
Planning Issues Golf course Lack of drainage Investigate opportunities for the
infrastructure improvement of infrastructure
Lack of Regulatory Catchment wide No LEP provisions Council’s planning and assessment
documentations processes should address potential
stormwater issues with new
development.
Limited policy Review other factors, when NA NA
Lack of Planning Council’s Management Plan is
No trunk drainage next reviewed
strategies
No maintenance
strategies
No Section 94 Plans '
No DCP’S Implementation of a DCP similar 10000
to Newcastle City Council’s DCP
50, dealing with stormwater run-
off from new development
Lack of Maintenance
Maintenance Catchment wide Council operations Internal education programs within 1000 ongoing
' and maintenance council regarding correct erosion
crews use incorrect control and clean up procedures
procedures and do not
clean up properly
Lack of maintenance Direct more funds towards
due to funding stormwater issues and maintenance
constraints

NOTE: Educational options are highlighted in the above table and these are presented in a separate table below.
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HASTINGS DRAFT URBAN STORMWATER MANAGEMENT PLAN

TABLE 7.2: COST BENEFIT ANALYSIS WITH TOTAL SCORES

The table below is an expansion of table 7.2 (a). This table contains the options that Council wishes to implement over a 5-year expenditure
period. Each option was linked to stormwater issues and options and. This allowed for the calculation of a total score (also called the benefit of
the option) to be calculated. The calculation was undertaken as follows: the scores of the issues (see table 6.4) were added up and multiplied
with the scored of the objectives (see table 6.2). The impact on the community was stated for each option. This is usually positive but may be
negative if, for example, safety issues are increased when addressing other issues.

PORT MACQUARIE
OPTIONS COST LINK TO LINK TO TOTAL IMPACT ON TIMEFRAME
Capital | Operating | ISSUES | OBJECTIVES SCORE COMMUNITY
(pa)
1. Rigorous enforcement of | 5000 1000 Water Water quality 927 (15+1+5) positive 2001
littering laws quality 15 Aesthetics 99 X
Aesthetics 1 | Awareness 145 (927 + 99 + 145)
Awareness 5 =24591
2. Education programs such as | 5000 1000 Water Water quality 927 24591 Positive 2002
Yellow Fish Rd., or targeting quality 15 Aesthetics 99
tourist activities. Aesthetics 1 | Awareness 145
Awareness 5
3. Undertake regular audits of NA 2000 Water Water quality 927 13905 Positive 2001/02
industrial premises as part of every 3-5 yrs | quality 15
trade waste program
4. Supply bins and plastic bags 5000 1500 Water Water quality 927 13905 Positive 2001/02
in popular dog walking areas quality 15
for disposal of droppings.
5. Education program targeting 1500 1500 Water Water quality 927 21440 Positive 2001/02
pet owners, quality 15 Awareness 145
Awareness 5
6. Investigate potential sites for | 2000 NA Water Water quality 927 13905 Positive 2002/03-2006/07
installing silt traps quality 15
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OPTIONS COST LINK TO LINK TO TOTAL IMPACT ON TIMEFRAME
Capital | Operating | ISSUES | OBJECTIVES SCORE COMMUNITY
(pa)
7. Education of builders/concrete | 1000 1000 Water Water quality 927 21440 Positive 2001/02
industry quality 15 Awareness 145
awareness 5
8. Education regarding 1000 1000 Water Water quality 927 21440 positive 2001
appropriate use of fertilisers, quality 15 Awareness 145
car washing, and disposal of Awareness 5
garden wastes.
9. Sealing of road shoulders to 500000 5000 Water Water quality 927 59290 Positive 2001/02 to 2006/07
minimise erosion (kerb & quality 15 Erosion 767
gutter) Erosion 20
10. Construct groynes/riffle zones | 20000 1000 Erosion 20 Erosion 767 15340 Positive 2006/07
11. Investigate  possibility of | 5000 Aesthetics 1 | Aesthetics 99 99 Positive 2004/05
vegetating drains for visual
amenity
12. Promote water Sensitive NA NA Water Water quality 927 24591 Positive 2003/04
Urban Design on new quality 15 Aesthetics 99
developments Aesthetics 1 | Awareness 145
Awareness 5
13. Encourage planting of native | NA NA Habitats 3 Habitats 687 2061 Positive
species in gardens
14. Reduce the number of 60000 2000 Habitats 3 Habitats 687 2061 Positive 2006/07
stormwater discharges into med/long term
important habitat areas such as
the wetland behind the
racecourse.
15. Install pollution control 50000 3000 Habitats 3 Habitats 687 2061 Positive 2006/07
devices med/long term
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OPTIONS COST LINKTO LINK TO TOTAL - IMPACT ON TIMEFRAME
Capital | Operating | ISSUES OBJECTIVES SCORE COMMUNITY
(pa)

16. Fence off most dangerous | 100000 2000-03-23 Health & Health & safety 604 | 1208 Positive 2006/07
areas NA maintenance | safety 2
Minimise the number of NA
stormwater channels
discharging onto the beaches
in future

17. Increase water depth of 20000 10000 Health & Health & safety 604 | 1208 May be negative if | 1 area /yr
detention ponds (this may safety 2 the safety issue is ongoing
increase the safety issue) increased

18. Discourage hosing down of NA 1500 Awareness 5 | Awareness 145 725 positive 2001
shop fronts

19. Extend/augment drainage 300000 5000 Planning 10 | Optimal infrast. 245 | 2450 Positive 2002/03
system to avoid inundation of
reserve

20. Investigate priorities for 2000 NA Planning 10 | Optimal infrast. 245 | 2450 Positive 2006
stormwater flow reduction (maybe one or two
through on-site detention, or per yr)
construction of major
detention/retention basins

21. Education and Enforcement of | 1000 1000 Planning 10 | Awareness 145 5840 Positive Ongoing
erosion control procedures on Awareness 5 | Optimal infrast. 245 “ | Every 3-S5 yrs
building sites, home gardens,
etc

22. Increase preparedness for 1000 2000 Planning 10 | Optimal infrast. 245 | 2450 Positive Ongoing
potential accidents, spills by Every 3 -5 yrs
educating industries re:
drainage networks

23. Develop LEP provisions, 20000 NA Planning 10 | Optimal infrast. 245 | 2450 Positive 2001/02
Amend Subdivision Code 94
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OPTIONS COST LINKTO LINK TO TOTAL IMPACT ON TIMEFRAME
Capital | Operating ISSUES OBJECTIVES SCORE COMMUNITY
(pa)
24. Consider the findings of Flood | NA NA Planning 10 | Optimal infrast. 245 | 2450 Positive ongoing
Studies in planning and
decision-making processes.
25. Divert more rates towards NA 200000 Planning 10 | Optimal infrast. 245 | 2450 Positive ongoing
stormwater maintenance
strategy (this is a funding
issue)
26. Seek low cost/low NA NA Planning 10 | Optimal infrast. 245 | 2450 positive ongoing
maintenance solutions to
stormwater issues
CAMDEN HAVEN
OPTIONS COST LINK TO LINK TO TOTAL IMPACT ON TIMEFRAME
Capital | Operating ISSUES OBJECTI SCORE COMMUNITY
(pa) VES
27. Drainage to be constructed NA NA Water quality 8 Water quality | 8600 positive 2001/02
first at new development sites 1075
(ie amend codes & policies &
erosion control)
28. Education and Enforcement of | NA 5000 Water quality 8 Water quality | 8840 Positive 2001
erosion control procedures on Awareness 10 1075 ongoing & catchment
building sites, home gardens, Awareness wide
etc 930
29. Supply bins and plastic bags 1000 1000 Water quality 8 Water quality | 8840 Positive 2001/02
in popular dog walking areas Awareness 10 1075
for disposal of droppings. Awareness
930
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OPTIONS COST LINK TO LINK TO TOTAL IMPACT ON TIMEFRAME
Capital | Operating ISSUES OBJECTI SCORE COMMUNITY
(pa) VES
30. Education regarding 1000 1000 Water quality 8 Water quality | 8840 Positive 2001
appropriate use of fertilisers, Awareness 10 1075
car washing, and disposal of Awareness
garden wastes. 930
31. Rigorous enforcement of | 5000 1000 Water quality 8 Water quality | 8840 Positive 2001
littering laws Awareness 10 1075
Awareness
930
32. Education programs such as | 5000 1000 Water quality 8 Water quality | 8840 Positive 2002
Yellow Fish Rd., or targeting Awareness 10 1075
tourist activities. Awareness
930
33. Investigate potential for 2000 NA Water quality Water quality | 8600 Positive 2002/03
installation of silt traps 1075
34. Undertake weed control 20000 5000 Habitats 4 Habitats 930 3720 positive 2003/04
35. Promote Landcare groups and | NA NA Habitats 4 Habitats 930 3720 Positive 2001
activities Awareness 10
36. Replant areas with native 10000 1000 Habitats 4 Habitats 930 2604 Positive 2002/03
vegetation Awareness 10 Awareness
930
37. Use local media to report on NA NA Awareness 10 Awareness 9300 Positive 2001/02
stormwater issues, including 930
good news stories
38. Encourage/enforce correct car | NA 1500 Awareness 10 Awareness 9300 positive 2001/02
washing practices, and 930
disposal of garden wastes
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LAKE CATHIE/BONNY HILLS

OPTIONS COST LINK TO LINK TO TOTAL IMPACT ON TIMEFRAME
Capital Operating ISSUES OBJECTIVE SCORE COMMUNIT
(pa) S Y

39. Promote low maintenance, NA NA Water quality 8 Water quality 860 | 13520 Positive 2001/02
native garden species Awareness 10 Awareness 830

40. Education with regard to 1000 1000 Water quality 8 Water quality 860 | 13520 Positive 2001
appropriate fertiliser use Awareness 10 Awareness 830

41. Install GPT 30000 3000 Water quality 8 Water quality 860 | 8660 Positive 2001/02

42. Supply bins and plastic bags 5000 1500 Water quality 8 Water quality 860 | 8660 Positive 2001/02
in popular dog walking areas
for disposal of droppings

43. Rigorous enforcement of 5000 1000 Water quality 8 Water quality 860 | 13520 Positive 2001
littering laws Awareness 10 Awareness 830

44. Education programs such as 5000 1000 Water quality 8 Water quality 860 | 13520 Positive 2002
Yellow Fish Rd., or targeting Awareness 10 Awareness 830
tourist activities.

45. Education and Enforcement of | NA 5000 Water quality 8 Water quality 860 | 13520 Positive 2001
erosion control procedures on Awareness 10 Awareness 830
building sites, home gardens,
etc )

46. Investigate sealing of road 20000 1000 Water quality 8 Water quality 860 | 8660- Positive 2001/02
shoulders to minimise erosion

47. Investigate potential for 2000 NA Water quality 8 Water quality 860 | 8660 Positive 2002/03
installation of silt traps

48. Undertake weed control 20000 5000 Habitats 4 Habitats 965 3860 Positive 2003/04

49. Promote plating of native NA NA Habitats 4 Habitats 965 25130 Positive 2001/02
species Awareness 10 Awareness 830

50. Investigate and seal high 50000 1500 Erosion 5 Erosion 830 4150 Positive 2003/04
priority/high erosion road
shoulders.
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OPTIONS COST LINK TO LINK TO TOTAL IMPACT ON TIMEFRAME
Capital Operating ISSUES OBJECTIVE SCORE COMMUNIT
(p2) S Y

39. Promote low maintenance, NA NA Water quality 8 Water quality 860 | 13520 Positive 2001/02
native garden species Awareness 10 Awareness 830

40. Education with regard to 1000 1000 Water quality 8 Water quality 860 | 13520 Positive 2001
appropriate fertiliser use Awareness 10 Awareness 830

41. Install GPT 30000 3000 Water quality 8 Water quality 860 | 8660 Positive 2001/02

42. Supply bins and plastic bags 5000 1500 Water quality 8 Water quality 860 | 8660 Positive 2001/02
in popular dog walking areas
for disposal of droppings

43. Rigorous enforcement of 5000 1000 Water quality 8 Water quality 860 | 13520 Positive 2001
littering laws Awareness 10 Awareness 830

44. Education programs such as 5000 1000 Water quality 8 Water quality 860 | 13520 Positive 2002
Yellow Fish Rd., or targeting Awareness 10 Awareness 830
tourist activities.

45. Education and Enforcement of | NA 5000 Water quality 8 Water quality 860 | 13520 Positive 2001
erosion control procedures on Awareness 10 Awareness 830
building sites, home gardens,
etc

46. Investigate sealing of road 20000 1000 Water quality 8 Water quality 860 | 8660- Positive 2001/02
shoulders to minimise erosion

47. Investigate potential for 2000 NA Water quality 8 Water quality 860 | 8660 Positive 2002/03
installation of silt traps

51. Regrade banks 10000 1000 Health & safety 4 | Health & safety 2960 Positive 2002/03

740

52. Relocate playground 5000 NA Health & safety 4 | Health & safety 2960 Positive 2004/05
equipment to another area of 740
reserve.

53. Implement education 5000 1000 Awareness 10 Awareness 830 8300 Positive 2002
programs such as streamwatch
or Yellow Fish Road
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OPTIONS COST LINK TO LINK TO TOTAL IMPACT ON TIMEFRAME
Capital Operating ISSUES OBJECTIVE SCORE COMMUNIT
(pa) S Y

39. Promote low maintenance, NA NA Water quality 8 Water quality 860 | 13520 Positive 2001/02
native garden species Awareness 10 Awareness 830 .

40. Education with regard to 1000 1000 Water quality 8 Water quality 860 | 13520 Positive 2001
appropriate fertiliser use Awareness 10 Awareness 830

41. Install GPT 30000 3000 Water quality 8 Water quality 860 | 8660 Positive 2001/02

42. Supply bins and plastic bags 5000 1500 Water quality 8 Water quality 860 | 8660 Positive 2001/02
in popular dog walking areas
for disposal of droppings

43. Rigorous enforcement of 5000 1000 Water quality 8 Water quality 860 | 13520 Positive 2001
littering laws Awareness 10 Awareness 830

44. Education programs such as 5000 1000 Water quality 8 Water quality 860 | 13520 Positive 2002
Yellow Fish Rd., or targeting Awareness 10 Awareness 830
tourist activities.

45. Education and Enforcement of | NA 5000 Water quality 8 Water quality 860 | 13520 Positive 2001
erosion control procedures on Awareness 10 Awareness 830
building sites, home gardens,
ete

46. Investigate sealing of road 20000 1000 Water quality 8 Water quality 860 | 8660- Positive 2001/02
shoulders to minimise erosion

47. Investigate potential for 2000 NA Water quality 8 Water quality 860 | 8660 Positive 2002/03
installation of silt traps

54. Use local media to report on | NA NA Awareness 10 Awareness 830 8300 Positive 2001
stormwater issues, including
good news stories

55. Encourage/enforce correct car | NA 1500 Awareness 10 Awareness 830 8300 Positive 2001/02
washing practices, and
disposal of garden wastes

56. Discourage hosing down of NA 1500 Awareness 10 Awareness 830 8300 Positive 2001
shop fronts
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HASTINGS DRAFT URBAN STORMWATER MANAGEMENT PLAN

WAUCHOPE
OPTIONS COST LINK TO LINK TO TOTAL IMPACT TIMEFRAME
Capital Operating ISSUES OBJECTIVE SCORE ON
(p2) S COMMUNI
TY
57. Education regarding 1000 1000 Water quality | Water quality 460 | 21600 Positive 2001
appropriate use of fertilisers, 8 Awareness 620
car washing, and disposal of Awareness 12
garden wastes.
58. Supply bins and plastic bags 5000 1500 Water quality | Water quality 460 | 21600 Positive 2001/02
in popular dog walking areas 8 Awareness 620
for disposal of droppings. Awareness 12
59. Education/enforcement of NA 5000 Water quality | Water quality 460 | 21600 Positive 2001
builders, home gardeners, 8 Awareness 620
erosion control practices Awareness 12
60. Investigate potential for 2000 NA Water quality | Water quality 460 | 3680 Positive 2002/03
installation of silt traps within 8
catchments
61. Rigorous enforcement of | 5000 1000 Water quality | Water quality 460 | 21600 Positive 2001
littering laws 8 Awareness 620
Awareness 12
62. Education programs such as | 5000 1000 Water quality | Water quality 460 | 21600 Positive 2002
Yellow Fish Rd., or targeting 8 Awareness 620
tourist activities. Awareness 12
63. Education regarding car NA 1500 Water quality | Water quality 460 | 21600 Positive 2001/02
washing practices 8 Awareness 620
Awareness 12
64. Discourage “hosing down” of | NA 1000 Water quality | Water quality 460 | 21600 Positive 2001/02
shop fronts 8 Awareness 620
Awareness 12
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HASTINGS DRAFT URBAN STORMWATER MANAGEMENT PLAN

OPTIONS COST LINK TO LINK TO TOTAL IMPACT TIMEFRAME
Capital | Operating ISSUES | OBJECTIVE SCORE ON
(p2) S COMMUNI
TY
65. Encourage onsite stormwater | 500000 5000 Water quality | Water quality 460 | 21600 Positive 2006
detention storage and re-use 8 Awareness 620
Awareness 12
66. Education programs regarding | 1000 1000 Habitats 6 Habitats 620 22320 Positive 2001
disposal of garden wastes Awareness 12 | Awareness 620
67. Encourage planting of native NA NA Habitats 6 Habitats 620 7440 Positive 2001
garden species. Awareness 12 | Awareness 620
68. Promote Landcare activities NA NA Habitats 6 Habitats 620 2320 Positive 2001
Awareness 12 | Awareness 620
69. Discourage stock access to NA 1500 Water quality | Water quality 460 | 21600 Positive Ongoing
river banks 8 Awareness 620 Every 3 yrs
Awareness 12
70. Install signs wamning of 1000 500 Health & Health & safety 2600 Positive 2002
dangers associated with flood safety 4 650
waters
71. Use local media to report on NA NA Awareness 12 | Awareness 620 7440 Positive 2001
stormwater issues, including
good news stories
72. Encourage correct car washing | NA 1500 Awareness 12 | Awareness 620 7440 Positive 2001
practices, and disposal of
garden wastes
73. Internal education programs 1000 Awareness 12 | Awareness 620 7440 Positive ongoing
within council regarding
correct erosion control and
clean up procedures
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HASTINGS DRAFT URBAN STORMWATER MANAGEMENT PLAN

TABLE 7.3: COST-BENEFIT MATRIX
KEY: The option to the matching numbers can be found in Table 7.2.

Table 7.3: Cost-Benefit Matrix
> 50,000
4,5,10,45 58,
% 10,000 to <o
50,000 ¢
=
= 28.41,42.46, |21.29.30.31
e m OOO .HO ) H L H H L H ]
: 5
= e 3 32, 55,56, 72
m — [22.23.34.36 57[13,20
el 24

g : pi L y H 9 H H
g N0 48,49 26,33,35
> . AR 160,68,70
3 ] e (E ey | EMEF
c A ‘_‘OOO Y T Y i Ly o [
=

$100,000to  $50,000t0  $10,000 to

>$100,000 $50,000 $10,000 $5.000 <$5,000
Decreasing Cost ===p
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HASTINGS DRAFT URBAN STORMWATER MANAGEMENT PLAN

APPENDIX G: SCHEMATIC DRAWINGS OF SPECIFIC OPTION
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