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Contract No. EROSION CONTROL and STORMWATER MANAGEMENT
ENGINEERING DESIGN SPECIFICATION D7
ERCSION CONTROL AND STORMWATER MANAGEMENT
GENERAL
SCOPE

D7.01

D7.02

07.03

Virtually ali construction activity that requires the disturbance of the soil surface
and the existing vegetation naturally predisposes the construction site to erosion.
This in turn leads to sediment loss in the resultant run-off water. Up to 2500
tonnes of sediment can erode each year from one hactare of exposed work site.

Since such soil disturbance is a necessary part of development, it i$ essential
therefore to develop measures that reduce the erosion hazard of any particular
construction activity. Having done that, it is necessary to control run-off water,
which carries the sediment, in such a way as to reduce the amount of that
sediment leaving the site to an acceptable level.

It is recognised that some site-specific problems may require modification to the
standard specifications outlined here. In these cases, the scil and water
management plan can refiect the site specific requirements provided the
appropriate authority has been consulied eg Council, Environment Protection
Authority, Department of Land and Water Conservation.’

AIMS

Limit/minimise the amount of site disturbance.

Isolate the site by diverting clean upstream "run-on" water around or through the
development where possible.

Control runcff and sediment movement as its point source rather than at one final
point, '

Stage earthworks and progressively revegetate the siie where possible to
reduce the area contributing sediment. This in turn increases the efficiency and
effectiveness of the entire sediment contro! system while decreasing the number
and size of controls required.

Provide an effective major stormwater system economical.in terms of capital,
operational and maintenance costs, incorporating water quality controls.

Retain topsoil for effective revegetation works.

Locate sediment controt structures where they are most effective and efficient.

PLANNING AND CONCEPT DESIGN

Assess the physical characieristics and limitations of soils, landform and drainage
of the site and plan the subdivision accordingly. Select a design which is
compatible with the natural site conditions. If sewerage is unavailable, assess the
onsite disposal of effluent, consider legislative requirermnenis.

Erosion

Reduce
Sedimentation

Site
Disturbance

Diversion
Works

Point Source

Progressive
Revegetation

Major
Stormwater

Topsoil

Sediment
Structures

Site
Characteristics
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A concept design shall be submitted with the development application to Counctl ‘ Com.:ept,
for all developments. This will assist in assessing the. ;mpact of the development on  Design
the s:te .
For this concept design:
a) Prepare a diagram showing
= egxisting coniours
= existing vegetation
= |ocation of existing natural and artificial drainage lines and water courses
= harard areas such as soils with severe limitations, steep slopes, swamps,
flood plains
= existing structures
= proposed road and parking areas .
» proposed development layout
= vegetation to be retained onsite
= goils data
= proposed location of water poliution control ponds if required.
by Provide the following information (either on the diagram or in writing) relating
~ to soll and water management -
= vagetation buffer sirips and drainage reserves 1ocated bemreen areas of :
__development and waterways - T o
--"tempﬂorary -eroston and $ediment control siructures. These may mclude
diversion banks, sediment basins, sediment raps and sediment fences
‘s permanent gross sediment and pollution traps, trash. racks and -
stormwater pollution control ponds '
* {and clearing and contouring ) _
= drainage faciiiies such as retardlng and deientlon structures and
stormwater easements - ’
= discharge of sto*mwater from the srte mto natural drainage fines -
= locatfion of eﬂluent dlsposal areas if appropriate _
¢) Provide a geotechnzca[ study of the whole site in areas identifled as being
prone to mass movement or in areas where onsite effluent disposal may
cause problems.
D7.04 DETAILED DESIGN
1. After development consent is given an erosion and sediment controliwater  Site Specific
management plan shall be submitted to Councii as part of the detailed engineering
design. This plan must give all details for erosion, sediment and pollution controls.
Note: This design shall be site specific and not a generalisation of erosion
control phitosophy.’ It should also form part of the contract speclflcatlons for a
confracior to comply with during construction.
2. Detailed designs shall include scaled drawmgs (no larger than 1 1000) and Detail Design
detailed spec:flcations/dlagrams which can be readily understood and applied on
site by supervisory staff.
ltems to be included, but not fimited to, shall be — -
SHOALRAVEN CITY COUNCIL D72 AUS-SPEC-D7 — Fab 99 (Copyright SWF)
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# existing and final contours
a  the iocation of all earthworks Including roads, areas of cut and fill and regrading
* location of access haulage tracks and borrow pits | .
. = location and design criteria of erosion and sediment control strucfures
= jocation and descriptioh of existing vegetation
= proposed vegetated buffer strips and “n-o access” areas

= location of critical areas {vegetated bufier strips, drainage lines and struciures,
water bodies, unstable slopes, flood plains and seasonally wet areas)

= type and location of diversion works to direct uncontaminated run-on around
areas to be disturbed :

=" revegetation programme
= procedure for maintenance of erosion and sediment control
= details for staging of works

3. No site works shall commence prior to approval of the detailed engineering  Approval
design. All works are to be cared out in accordance with the approved
management plan. its implementation must be supervised by personnel with
appropriate qualifications and/or experience in soil conservation on construction
sites. .

4, Notwithstanding "th'e foregaing, Council may req(ﬁre erosion or sediment conirol ~ Additional
-works to be carried out additional fo or instead of those works specifiad in the  Works
approved plan, should circumstances change during construction.

5. 'Examples of a proposed subdivision construction site detailing locations of water Example
_quality structure, sediment and erosion control devices is provided as Figures D7—  Design
1, D7.2 and D7.3. This may be used as a guide when preparing a detailed design. ’
Guidance from Council Officers should also be sought.
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Figure D7. 1

Example Skeich Plan for Erosion & Stormwater Management
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EROSION CONTROL and STORMWATER MANAGEMENT

D7.05

D7.07

THE LOCA TION, DESIGN AND TREATMENT OF EROSION CONTROLS

BUFFER ZONES

Buffer zones are corridors of vegetation adjacent 1o watarways or disturbed areas.
The vegetation filters suspended solids and reduces the nutrient levels in run-off.
Wetlands, siream and rivers adjacent o construction sites shall be protected by
buffer zones. ' :

Buffer zone performance increases as catchment area and slope gradient
decreases, see Table 7.01. 30 metre wide buffer zones generally provide
adequate protection. ‘

Slope % Buffer Width in Metres
2 15
4 _ ' 20
8- . 30
8 40
10 50
12 60
14 ' ) : 70

Tabie 7.01 - R

Buffer zones. can reduce the need for other ercsion ‘and sediment control
measures. However, contaminated water in a concentrated form will require
treatment both at its sources point and final disposal.

A fence shall be used to exclude traffic from buffer zones to prevent damage to
the vegetation, particularly during any construction phase. :
"NO ACCESS" AREAS

It is Council's Policy to conserve as much existing vegeiation in new deve!opments
as possible:

The landscape . pién shall incorporate as -much existing native vege{ation as
possible. :

The "no access" fence locations shall be shown on the detailed design. These
locations will be approximate only as machinery type, fopography etc will
determine actual on site location.

Fenced areas shall be clearly signposted "No Access Area™

DIVERSION WORKS

Diversion works may be in the_form of earth dréins and barks, hay bales, sand
bags or even pipelines and may be permanent or temporary,

Such techniques are used to divert the upstream run-on water around the site.
Such flows shall discharge fo a formal drainage point or open areas where level
spreader banks should ensure a broad water spread. . .

Filters

- Performance

Coniaminated
Waier

Fencing

Conserve
Vegetaiion

No Access

Diversion
Types

Discharge
Poini

AUS-SPEC-D7 - Feb 92 (Copyright SWE)

D75

SHOALHAVEN CITY COUNCIL



EROSION CONTRQL and STORMWATER MANAGEMENT Contract No.

B Pipelines may also be used to convey such run-on through the development site, Pipelines
and discharge the flow to a formal drainage point/dissipater if necessary.. Such -
pipelines may also form part of the overall final drainage system.

4, - Design of the diversion system should suit the following:- Drain Shape

)  Design the works to be stable with the following criteria:

= the design storm frequency chosen should relate to the damage that
would occur if the structure failed. -

»  the minimum design standard, however, shall be the 1:5 year duration
storm event.

= ghow catchment size and design standard used.

= earthen open channels are 10 be shallow. Specify grade and design flow
velocities which are not to exceed the veloeities given as follows:

« Table drains with grades less than 5% shall be shaped to a uniform
dish cross section placed with 75-100mm of ‘topsail, track machlne
rolled, feriilised and seeded.

» Table drains with grades 5 to 10% shall be treated similarly fo those
having less than 5% grade but with the addition of a layer of
Jutemaster TM or Fire Mulch over the topsoil.

s Table drsins with grades greater than 10% shall be uniformly shaped
and lined with either concrete, rock and cement grout or shotcrete. The
road bitumen seal for those section is 10 be wadened to the edge of the

_ lining. _ )
e Seed mix requwed Japaness Millet _ 20kg/ha
 Kangaroo Valley Rygrass 5kg/ha

Hafia White Clover 5kg/ha

Seatan Park White Clover  5kg/ha

Carpet Grass - Bkg/ha

Fertiliser with Grower 11 400kg/ha

) If a piped system is selected its design capacity shall be a minimum of the . Pipe Capacily
capacity nominated in the stormwater drainage section of this specification. ’ C

DIREGTION OF FLOW
\ 7
2

TURF/SEED _v
. BATTERSs
INVERT TO BE TURFED

CHANNEL STABILISATION o ; 3 OR STABWLISED RP 70 S0ND BARK 10

AS REQUIRED RP 70 BOND 8ANK TO . |~ ; " TTNATURAL SURFACE T L]
NATURAL SURFACE _)4_/
_ T0 BE SEEDED
DIVERSION DRAIN | DIVERSION BANK

Figure D7.2

Diversion DfainslBanks
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D7.08 DROP DOWN DRAINS

1. These are temporary or permanent drains which divert concentrated run-off down  Lined Drains
slopes such as road batters without causing erosion. They usually consist of a
dished earth drain smoothly shaped, consolidated and lined with - a variety of
tnaterials or they may be a flexible/rigid pipe or half pipe.

2. Drop down drains consisting of rigid, or flexible, pipes are very effective as a  Piped Drains
temporary measure during road construction used in associafion with an earth
windrow {(or bund wall) along the top edge of the batter. Run-off flowing along the .
windrow is directed to the pipe by which water is conveyed down the batier. 1t is a
simple matter to extend the pipe as the batter rises.

3. Drop down drains shall have sufficient capacity for a minimum 1 in 5 year peak = Capacity
flow without eroding. Energy dissipaters may be required io reduce the flow
velocity at the outlet of the drop down drain.

D7.089 STOCKPILES

1. Location of stockpiles shall be indicated on the approved engineering plans. Approved Plan

2. Stockpile sites shall be Ioéa'ted;' ' o A : Location
n o Ctear of existing or propesed drainage lines.
i) B C[ear of areas likely to be disturbed durlng construc’cron
fii)y “Clear of the drip zone of trees.
v} Preferably on reasonaply flat arsas.

3, ‘Stockpiles st be protected from erosion and sediment loss by: . Erosion
}  The instaliation of divers:on works. : ‘ . Protection

i) The use.of silt fences, hay bales etc or other approved contro!s on the
downstream side.

i)y Compaction. .
iv) F{evegetatlon If left exposed for Ionger than 30 days (refer to Construc’ﬂon
Specmcat*on for seed mix).

4. Site topsoil shall be isolated from subsoil material in separate stockpiles. ' Separate
] - : Stockpiles

D7.10 SEDIMENT BASINS/TRAPS/DAMS

1. Sedimént traps are either bermanent or tempdrafy sediment conirol devices that  Sediment
intercept sediment and run-off usually at the finai discharge point of the site and  Confrol
are to be used only on sifes greater than 0.5 hectares. :

2. Design all structures which will be in place for longer than five days to be stable
and designed using the following criteria.

= The design storm frequency chosen should relate to the damage that would
oceur if the structure failed.

= The efiectiveness of sed[ment retention basins is greatly influenced by the
naiure of the soil material at the sediment source. Soils that are dispersible and
require flocculation are those where more than 10% of the soil material is

AUS-SPEC-D7 — Feb 99 (Copyright SWR) D7-7 ' SHOALHAVEN CITY COUNCIL -



EROSION CONTROL and STORMWATER MANAGEMENT : Contract No.

dispersible clay, particles finer than 0.002mm. Soils are classified into two
groups based on texture:

Type C less than 33% are finer than 0.02mm
Type F more than 33% are finer than 0.02mm

-3 Basin design criteria. Capacities greater than those indicated as follows:
Type C Soils |

= the maximum volume of water that will enter in 6 minuies in a 5 year ARl ¢ne
hour storm event; and

= that indicated by USLE and indicating the volume of subsoil materials likely to
enter over a one year period when the vegetative cover and top soil are
removed. '

Type F Soils

= and or where more than 10% of the soil materials at the sediment source are
-comprised of dlsperSIble fines :

= o coniain the whole of the 1 in 3 year 2 hour AR! normal time of concentrations
event from the whole of the contributing calchrment area.

= shall be provided with an additional 10 to 30% storage volume for likely
sediment deposition. :

3. Operation of the basins should ensure that where possible, water has drained from
them by the commencement of the next storm event. This can be achieved:

iy with dry, above ground basins on Type C “soils, through a filtsred outlet
systefii; and ‘ . -

i), with wet basins and below ground tanks, by p'umping out 36 to 48 hours after
‘sach event. Use a floating.inlet on the pump to overcome sucking up any
settled sedlments

5. Where sediment sources contaln more than 10% of dispersible matenals ftis
‘necessary to dose with chemical flocculant agents such as gypsum to accelerate-
settlement. Gypsum should be- applied over the surface waters in a slurry form at
the rate of 32kg per 100 cubic metres of stored-water within hours of the storm
event and drained 36 hours to 48 hours later providing the suspended sediment
concentrations are in accordance with the EPA standards.

8. The basin capacity and design criteria shall meet the following. : Basin Criteria

- ) The capacity shall be measured below the invert of the lowest incoming flow.
Ctherwise pipelines and associated works will be affected. '

i) A secondary or emergency stabilised spillway must be provided to prevent
overtopping of the structure. This shall be directed to a safe overland fiow
path. _

li} The basin shall have a minimum of 0.5 metres freeboard above the level of
the spiliway. ‘

i) The basin shall be surrounded by a man;:iroof fence with lockable gates.
v} An all weather access must be provided to the basin for maintenance

vi) The basin shall have an arbitrary length to width rafio of between 2 and 3:1.
This encourages soil particle seftlement. The entry and exit points should be
located at the opposite ends of the basin

vii) [f this is not possible some form of approved baffles shall be installed to
minimise short circuiting of the flow

viii) Discharge of the basin shall be via a perforaxed riser encapsulated by a filter

SHOALHAVEN CITY COUNCIL . D78 AUS-SPEC-D7 - Feb 99 (Copyright SWR)
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device for a dry basin.

ix) Internal basin batters shall be a maximum of 3:1 and exiernal batters a
maximum of 2:1. :

X} Al disturbed areas including batters shall be topsoiled and seaded.

7. Permanent wet basin designs slightly vary from the above. Refer to the Permanent Wet
Stormwater Quality Control Section. Basins

D7.11 SEDIMENT TRAPS/BARRIERS FOR MINOR CATCHMENTS

1. These are silt retention/fittering structures of a temporary nature used in sxtuatlons
- where the caichment does not exceed 0. 5ha.
2. Such sediment traps/barriers generally consist of: - o Filtering
. ; - ' . Structures
i} siltfences Barrier Types
i} haybales

i} blue metal groynes/sausages
iv} filter fabric located beneath stormwater grates
v) gabions _ -
vi) ora combination of the above
3. The choice of material and type of treatment wifi depend on the size of the Location of
catchment the locatron andthe structure being treated such as: © Structure ‘
)" surface inlet pits |
iy kerb m[et pits.
fiy catch drain dlsposal areds
iv) culvert inlets and outlets
vy Vlminor construction/earthwork sites
vi) check damslve[oc;lty reducers efc.
See fi igures D7.3 1o D7.14

AUS-SPEC-D7 —~ Feb 98 (Copyright SWR) D7-9 _ SHOALHAVEN CITY COUNCIL
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. Flow

lculvert

Drop Inlet Sediment Trap ' _. " Culvert Outlet Sediment Trap

‘WOTE: ) .
1. Al bales embedded ta a depth of 100 to 200mm.

2.  Bales to be staked with stakes S0mm square and $00mm inlength.

TEMPORARY HAY BALE SEDIMENT TRAPS AT CULVERT INLETS AND OQTLETS

Roads and Traffic Authority, N.S.W.

ey

Fig. D7.3
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8-5%

Ponded ‘water -

Stake Sdmm = SOmm
= 900mm length .

Yarigble

3m {minl Flow width determines

* contiguration of hay
bales '

Effect of Flow Width on Configuration

HAY BALE CHECK DAMS | Fig. b7.4
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Two blocks end o
end each side

.
+

S0te 75mm stone
gt 3:1 gradient

Earth | e mbanjmmert

Outlet protection »

Contract No.

Construction blocks placed

J on side o permit flow

through. webbing.

4 Excavate.if necessary-
for storage

Al slopes 2:1
or flotler

Pipe Outlet Sediment Trap

OTHER FORMS OF SEDIMENT TRAPS

Roads and Traffic Authority, N.S.W.

welded all areund”

Ferforated
riser

Fig. D7.5

SHOALHAVEN CITY COUNCIL . D712
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Area behind trap to be
‘excavated for storoge as
necessary

Spillway cut away
to show haoy bale
core —

.

Earth embonkment

. - *

e ¥ S, g

Extend core into S : - - .
embankment . . ’
: ' Gravel Qutlet With Hay Bale Cars

' . Earth embgrkment
et ol
"

Outlet Using Riprap Only

SEDIMENT TRAP SPILLWAYS

Reads and Traffic Authority, N.S.W. H_g D7 6
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D7.12 LEVEL SPREADERS

1. Level spreaders are outlets or "sills" having a level cross ssction. They convert " Convert Flows
-erosive channelised flows into non-erosive sheet flow.

2. Level spreaders can only be used to dissipate flows from small catchments. The  Location

area below the outlet should be stable and of even cross section so that the water
will not re-concentrate inio channels.

3. To reduce flow velocity before the spreader, the channel grade shall not exceed
' 1% for a minimum of 8 metres. The outlet or "sill" width depends on contributing
catchment, slope and ground. conditions. The minimum width should be four
metres, and the maximum width 25 metres. Final discharge should be over a level
surface, which may require -stabilising by turfing or seeding and fertilising or

perhaps lining with-a geotextile fabric or something similar,

Design Criferia

D713 THE LOCAT!ON OF SHAKEDQWN AREAS AND ACCESS STABILISATION

1. Access io construction sites shall be limited to a maximum of two locations.
2. Such access locations shall require Council 'approvai.
3. -~ Shakedown areas or access stabifisation shall comprise a bed of aggregate,on-

Number of

Accesses

Location
Approval -

.Types

filter cloth or a metal bar cattie -grid located at any point where iraffic enters or- - - -

" leaves a construction site. Stabilised accesses reduce or eliminate tracking of

~ sédiments onto public rights of way or streets. Shouid. such tracking occur the
contaminants must be swept off the road way each day or bejore rain, Clean off
draw bars efc after dumpmg ‘and before starting journey

4.’ if a shaker gnd is used, this shouid be s0 placed as to-ensure the vehlcles when

crossing the grid have sufficient speed to "shake the mud" or other contaminants-

such as grave! from the vehicle. it must not be placed where the vehicle is slowing
. 1o enter a roadway. Catile grids shall be a minimum length-of 7 metres.

5. A stabilised access comprises a vehicular pathway suitably constructed to
facilitate the collection of any site debris in order to prevent such material leaving
the site, Stabifised accesses are generally used on small sites. The entrance shall
be at least 15 metres long with a minimum width of 3 metres for a one way
entrance and 6 melres for a two way entrance.

8. Surface water flowing to the strest enfrance/exit must be piped under the access,
or a berm construcied to direct surface flow away from the exit.

D7.14 WIND EROSION/DUST CONTROL

1. Research has demonstrated average dust emission rates of over 2% tonnes per. .

hectare per month at urban congiruction sites. This erosion rate is unacceptable.

2 Various measures are availabie to minimise such emissions, including:

) limiting the area of lands exposed io erosive forces through phasmg
works/progressive revegetation and/or provision of a protective ground cover
and/or keeping the ground surface damp (not wet); or the use of dust
suppressanis andfor

Cattle Grid

Stabilised

Access

Flow Conftrol

Erosion Rafe

Treatments
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1.

i) on building sites, installing a barrier fence on the windward side — effective to
a distance of 15 times its height, assuming an acceptable soil flux of 5 grams
per metre per second. See Figure D7-15

25 -
20 +
7} Yelocity = 21
= _
ko) 15 +
=
E‘—!_' 0 Velocity = 16.
[»]
6]
5 7 .
: ‘ Velocity = 11.3_-
0 : ; ; : |
-4 . B 12 16 - 20 24
Distance from windbreak in windbreak heights (m)
Effect of distance from windbreak on suil loss,
wind blowing at less than 90 to the windbreak.
| Figure D7.15
T o Pollution Control
D7.15 REQUIREMENTS FOR BUILD!NG SlTES
The clearing of vegetation and preparaﬁon of bm]dmg pads is to be undertaken in - éife Clearing
ihe last stages of the development when the ma;orlty of the sne has been S
effectively revegetated. .
" When the developméht calls for the construction of a number of buildin'gs, the Development
sediment trap/s and other appropriate sediment controls shall remain operational.

: : ' : ' : ' ' - Control
Cross/catch drains shall be installed on fong or stesp unpaved driveways, Drivewey
disposing run-off to stable areas. : -

Control
Lot Control

Where a majority of the lot is disturbed the following controls or measures shal[ be
undertaken; :

i)  Siltfences, located aroUnd the downstre'am sides of the [ot.

i} Sediment traps/barriers o be provided to all on—s:te and adjacent stormwater
inlets.

i_ii) Only one site access to be provided. This may requlre treatment to prevent
.~ soil being tracked from the site.

iv)  All subsurface drainage for rooflng must be in place prior to the installation of
the roof ang_:i guiter so downpipes can be immediately connected.

v) Locale any stock piles of road, gravel eic to ensure that the material does not
spill onto the road pavement or is not in a drainage line or water course.

vi) Promptlly stabilise driveways and all disturbed areas.
vii) Ensure proper disposal of all onsite waste building materials.
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viily Do not place soil or substitute material in the guﬁer to provide allolment
. 8ccess. '

D7.16 EXTERNAL SITE REQUIREMENTS

1. Sediment control devices or siabilising works shall be prowded outside Neceséary
construction sites where necessary or as directed by the Superintendent. Controls
2. Where increased stormwater run-off Is likely to accelerate erosion of any Accelerate

downisiream watercourse, the necessary remedial work shall be provided Erosion
concurrently with other sediment and erosion requirements.

3. Where sediment is ikely to be firansported from the site, all immediate Downsiream
downstream drainage inlets shall have appropriate controls installed. Conirols
4, if such works require enfry onto private properly, written permission shall be  Written
obtained prior to the entry and commencemeni of such work. Permission

5. All disturbed areas on privaie property to be reinstated to orlgtnal condition andto  Reinsiated
the satisfaction of the owner. .

"THE LOCATION DESIGN AND TF{E’A TMENT OF STORMWATER MANAGEMENT

D7:17 STORMWATER MANAGEMENT - GENERAL

1. Most urban developments mean- a-change I land use from rural to wrban and  Wain
then is usually accompanied by a decline in stormwater quality. This applies tothe  Components
long ferm as well as during the short term consiruction phase. The main ]
cemponents required td enhance stormwater quallty are as follows:—~ . ’

iy Buffer Zones and Filter Strips, being gfassed, or similarly treaied areas 10
facilitate the hatura! assimilation of water pollutants and reduce run-off.

i}y - Gross Pollutant Tiaps (GPT) designed to. intercept litter and -debris io
maintain visual quality in downstream waterways, and to reduce the coarse
- sediment oad on downstream water management structures.

i) Wet Retention Ponds are permanent sediment ponds designed to allow
particulate maiter to settle out. They operate under both sedimentation and
macrophyte regimes. Note that a large proportion of nutrients are removed by
macrophytic vegetation as part of the food chain.

iv) Wetland (Nutrient) Filter to enhance the removal of fine sediment and
nutrients from stormwater run-off, and are largely dependent on biochemical
removal mechanisms (ie nutrients taken up as part of the plant food chain}.

2. Excess nutrients (N, P} lead o neutrophication of waterways. This can cause Excess
uncontrolled growth of algae, water weeds, eic which can deplete oxygen levels, Nufrienis
kill resident flora and fauna, and reduce recreational appeal. However waterways :
do have a natural capacity to assimilate nutrlents in smali to moderate amounts as
initial flows have. :

3. It is esséntial to treat the "first flush” of stormwater as these initial flows from urban  First Flush
~arsas have relatively high pollutant loads. Such heavy pollution results from )
significant areas of impervious surfaces which do not assimilate pollutants such as
dust, fertilisers, pesticides, detergents, etc to the same extent as occurs in-more
rural environments.
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D7.18 WET RETENTION BASINS/PONDS

1.

Basins designed for water quality controf should maximise the extent of settling. in
general quiescent conditions and infiliration should be maximised. :

A wet retention basin can be located either on-fine or off-line. lts capacity however

needs to be considerably greater if it Is located on-line. The wet retention basin

usually has some form of energy dissipation at the inlet or a sufficlent length-to-
width ratio (greater than 2:1) fo prevent short circuiting of flow across the pond,
although its shape may vary considerably. The pond may vary in size, but it usually
has a minimum surface area of about 1% of the total catchment area. At a depth
of 2.5 metres, this provides a storage volume approximately equal to the
meaximurn total run-off from a 1 in 1 year storm. Basins may be installed as
smaller multiple units (in series) or as large single units.

Other design guides that will make the basin efficient in removing particles and
provide for public safety, include the following.

) The minimum depth should be not less than 1.5 metres with an average
depth of 2.5 metres. This discourages macrophyte growth in the deeper
poriions of the pond and also the breeding of mosquitoss.

iy The basins should have side siopes of approximately 1 in 8. This provides for

safely and encourages microphyte growth around the edges fagllitating
nutrient uptake.

iy  The maximum velocl’(y through the pond based on a 1 in 1 year storm shouid-

not exceed 0.3 meires per second (at 2.5 metres depth, this is the maximum
practical flow velocity at which optimum sadiment removal can be achieved).

V) " A minimum freeboard of 0.3 metres should be provided between & restricted.

discharge outlet for the pend and a storm overflow weir. This discharge outlet
should be designed so that the wetr overtops on average three t[mes per
year. :

v) lnlet and outlet structures should be Iocated at extreme ends of the basin, .

“with short circuiting of flow further minimised by the use of baifles.

" "They should be constructed 'prior fo the commencement of any site clearing or

congtruction works, -and should be de-sified when the level of sedlrnent reduces
the average water depth to less than 1.5 mefres.

1) ltmay be desirable for the designer of an urban retention basin to iricorporate

an outlet device that enabies dewatering of the basin’ This simplifies de-
silting, enabling earthmoving equipment to be used for de-silting operations.

i) An all weather access track shall be prov;ded to the basin for maintenance
work.

It is generally necessary to incorporate a gross solids frap and trash rack facility on
major discharges into the retention basin. This prolongs the life of the basin and
prevents the accumulation of litfer,

Basins should be surrounded by buffer zones, typically comprising ‘grassed
foreshores of not less than 20 'meires between the nearest development and the
basin. This allows for some infiliration of drainage from developments, permits the
drainage authority scope to develop aesthetic surounds and reduces the
likelihood of over the fence dumping of rubbish.

The setiling velocity of particles should service as the basis for design. This, of
course, can only be found by conducting standard settling tests or from a
knowledge of local soil characteristics. The surface area of the required basin can
then be determined from design settling velocitles (Randall et al 1982).

Maximise
Infiltration

Location and
Size

Basin
Efficiency

Construction
and

. Mainfenance

Outlst Design

Access Track

Trash Racks

Buffer Zones

Particle
Seftling
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10.

D7.19

| Wet retention basins are regarded as impoundments and normal dam safety

requirements should be met. A dam may be prescribed under the Dams Safety
Act, 1978, depending on .the recommendations of the NSW Dams Safety
Commitiee. A dam is normally prescribed if it is:

) 10 metres or more in height and has a-siorage capacity of more ﬁ‘ian
20 megalitreS' or ‘

i} 5 metres or more in height and has a storage capacity of 50 megahtres or
more.

if the wet retention basin is a prescribed dam, the Dams Safety Committee will
maintain an interest in the dam, will seek information from s owner and will
require that reports be prepared on the dam and submitted to the Committes.

TRASH RACKS

Trash racks are usually permanent structures which intercept trash and other
debris to protect the aesthetic and environmental quality of water. Where
appropriate, construct them upstream of all permanent retarding basins and/or
wetiands which have a capacity greater than 5,000 cubic metres, and elsewhere
as required by Council,

Generally, their design criteria should ensurei—

) wvertical bar screens with bar spacing of 85mm clear;

i) the length of the rack js consistent with the channel dimension and cause

.'mznlmai damage when overtopped

iii) they are as large as practgcable while consmlermg all other des&gn criteria — a
max1mum height of 1.2 metres is suggested

v) a struc’rure which remains stable in at least the 20 year ARl event, and is

unlikely to cause flooding on adjacent lands as a result of the rack becoming

_completely biocked in -the 100 year ARI event (analysis should mclude
mvestlgation of backwater effects and any consequent flooding);

\}) the structure drains by gravaty toa dry condition; and

vi) aoequate access for maintenance and which perrnlts the use.of mechanical
equipment.

Where associated with outlet structures for small sediment basins or const;ucted

wetlands, they can be relatively simple in désign.

Trash racks may be incorporated in the design of gross poliutant traps.

Trash racks shall be checked periodically and all debris and silt removed:

Basin
Classification

Dam Safety
Commitice

Environmenial
Quality

Design Criteria

Associated
Structures

Gross Pollutant
Traps

Mainienance
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Configuration and Design of Wet Retention Basins
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D7.20 GROSS POLLUTANT TRAPS

1.

D7.21

Gross pollutant traps (GPTs) are permanent structures used fo' trap coarse
sediments, trash, litter, and other floating materials. Usually, they are located
upstream of constructed wetlands and receiving waters. They consist of an energy
dissipater at the upper end, concrete sediment frap and trash rack at the lower
end. Sometimes a "mini" wetland is incorporated at the downsiream end,

These traps have restricted application and each should be justified on individual
merits. They have high construction costs and are genarally unable to trap silt and
clay sized particles other than In relatively small storm events (eg one year AR,
critical duration storm event). Nevertheless, in some specialised situations their
use might be justified, especially where a significant proportion of the bed load
consists of particles coarser than 0.04mm (sandy solls) and/or where -their
construction/maintenance cost can be justified when compared with more
conventional sediment retention basins.

GPTs can be defined as major or minor.

) major gross pollutant traps can be located on major floodways and
waterways to intercept medium to high flows; and

i) minor, enclosed gross pollutant traps can be located &t heads of major
floodways and/or where stormwater discharges into floodways or water
- bodies

Design traps o intercept at least 75 per cent of sediment wsth a grain size of
0.04mm or greater under average annual runoff conditions. Further, ensure peak

flow velogities are less than 0.3 metres per second in the 1 year ARI storm everit,

and taking into account any likely backwater effect from a blocked trash rack.

The structure shouid have sufficient capacity'-énd s‘tébility to dischafge the inlet-'-

ﬂow with the trash rack fully blocked without' ﬂooding adjacent properties.

Ensure GPTs are capable of gravity dratnage to a dry condmon for periodic
cleanmg and maintenance i at all possible.

RELEVANT LEGISLATION

State Environmental Planning Policy 14 aims to ensure that the coastal wetlands
are preserved and protected in the environmental and economic interests of New
South Wales. The restrictions on develcpment of these lands are that a person
shall not: : :

a) ' clear that land;
b} constructa levee on that _Iand;
¢l drain that land; or

d) filthat land;

except with the consent of the Councll through a development application and the

concurrence of the Director of the Deparimenit of Planning.

Description

Applications

Definition

Sediment
Interception

Capacity

Maintenance

Requirement

Coastal
Wetlands
SEPP 14
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2. The Natlve Vegetation Conservation Act, 1997 came into effect on 1 January 1998 Management
. and streamlines native vegetation management in NSW. The Act replaces SEPP  Native
48, Protection and Management of Native Vegetation and incorporates native Vegefat.uon
vegetation clearing controls previously contained in the Soil Conservation Act,
1938, Western Lands Act, 1901, Crown Lands Act, 1989 and Forestry Act, 1916.

The components of the Act relevant to the development of subdivisions are:
»  To provide for the conservation and rhanagement of native vegetation;
s  To protect native vegetation of high coneetvatton value;

o Prevent inappropriate clearing of vegetation;

o Legislative controls over tree destruction through the categonsatlon of State
Protected Lane which is divided into 3 categories

a) land that is in excess of 18 degrees slope (Category A)

b) ~ land in or within 20 metres of the bed or bank of a prescribed stream
(Category B) and

¢) landthatis defined as environmentally sensitive {Category C)

e The Act also specmes certain types of clearing and land which is excluded-
from the legislation. -

3. Rivers and Foreshores Improvement Act of 1948, Excavation or placement of fill in Exeavation or
and within 40 metres. of any watercourse or foreshore. The Rivers and Foreshores Soif Removal
Improvement Act provides for the control of activities that have. the potential to within 40 metres -
cause adverse impacts to waterways and waterbodies. ‘The Act applies to natural of Any '

~ and arlificial water bodies and the bank, shore or bed of these bodies, adjacent Watercourse or

land within 40 metres of the top of the;r banks or shores and assomated deposnts of Foreshore
material (protected land). ' '

As Part 3A permit is required to be obtained from the Department of Land and
Water Conservation for any excavation on, in or under protected fand or for the
removal of material from protected fand or to do anything that might obstruct or
detrimentally affect water flow (eg structures or fill. Each permit has conditions
that are specific to the type of activity being undertaken 1o ensure that no adverse
impacts upon the riverine environment and to manage an environmentally
acceptable outcome

The Department encourages - landowners/proponents to consult in relation to
information and requirements that may assist in granting a permit.

4, Soil Conservation Act of 1938 provides for the conservation of soil and farm water . Creation of
resources and for the mitigation of erosion. Under Section 15A of the Act, if the Erosion
Department of Land and Water Conservation is of the opinion that: ‘

® Any act or thing done or propesed to be done on or in relation to any land; or

° The failure 1o do any act or thing on or in relation to any land,

has caused or is likely to cause soil erosion or land degradation on that land or on
other land and that the erosion or degradation or its effects can be mitigated or

avoided, the Department may serve a notice on the owner, or occupier of the land,
require that the owner or occupier, within the time specified in the notice, to
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. Abstain frorﬁ doing or
« Do or permit to be done

Such acts and things as may be specified in the notice.

D7.22 SOIL AND WATER MANAGEMENT PLAN CHECKLIST

1. The following checkiist is provided when preparing a Soil and Water Management Checklist
Plan '

Depth of topsoil

Identification of subsoil to be disturbed during construction in accordance with the
following: '

= Unified Soil Classification Symbol (USCS)

= Emerson Aggregate Test (EAT) Class 1,2 0r 3

s Paricle size analysis
- clay < 0.002mm
- silt < 6.002 to 0.02mm
- gravel 2-75mm

= Soif type
- Type C < 33% finer than 0.02mm
- Type F > 33% finer than 0. 02mm

= Soil Erodibility (K factor used in the Universa! Soil Loss Equation USLE) -

" 'Dlspersmn Percentage of particie finer than 0.05 (msngnlfscan’t < 10%;
. significant > 10% dispersible. :

. = Crifical coagulation
- only relevant for significant dlspersmie soils
- is the amount of flocculant required for flocculation

= 'pH

= Scheduie of operattons

v Vegetable buffer strips and dralndge reserves
= Topsoil stockpiles

= Diversion works necessary io prevent runoff from entenng the site
s Temporary erosion and sediment controls

= Permanent sediment and poliution controls

v Land clearing

= Drainage facilities

= Earthworks '

»« Roads and peirking areas

= Installation of service facilities

= House and building construction '

* Final rehabilitation and landscaping
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= QOther considerations;
= | egal

a | andslip potential

s gffluent disposal .

D7.23 WETLANDS

. The selection of pond or wetland type and their shape, depth, area, volume and Background
edge treatment, wili be a refiection of the catchment determined polivtant

reduction target, the treatment train coniext, the siting constraints and

opportunities, and the water pollutant interception processes. See Figure D7-17.

Categories of ponds and wetlands comprise:
= ponds/wetlands located in-stream or off-siream
= wet basins, dry basins, mixed {(wet detention) basins
» ponds with inlet and littoral zone emergent plants
= wetlands with extensive emergent plants across surface area
= perennial or ephemeral wetlands ‘

2. _ Pollutant removal within wetlands oceurs through two mechanisms and conditions
‘ o optimise these should be the focus of any design. :

= sedimentation occurs through a reduction in velocity and the subsequent

. seftlement of the suspended solids. Coarser sediments setile first and

‘accumulate near the inlets. Consequently, design strategies should address
maintenance in this area; ' ' :

= biological uptake allows nutrients, present in.the runoff to be removed from the -
- Systemn. Basically soluble nutrients are converted fo biomass by the plants and
upon death or senescence these nutrients are returned to the sediment as
litter. They are then consurmed by bacteria. Designing for biodiversity ensures
the viability of this pathway. .

3. The selection of the pond or wetfand volume is made on the basis of providingthe  Volume
hydraulic retention time (volume) necessary to maximise the sedimentation and
interception of fine suspended particles and their adsorbed nufrienis, metals and
toxicants, necessary to meet the pollutant reduction target.

In some cases, the pond or wetland may also be required to atienuate peak
downstrearr flows by temporary detention of flood flows, requiring the provision for
storage of water volume over and above the retention volume. Because of outlet
and/or spillway energy losses, some hydraulic head loss  is involved in the
discharge of peak flows, causing further temporary ponding of water in the pond or
wetland. :

The maximum available elevation of water is usually fimited either by area
constraints such as property boundaries adjacent to the site, or by hydraulic
backwater constraints in respect to maintaining free flow pipes, or upstream
properties clear of flooding '

4, The selection of the design depths is a compromise between maximising hydraulic ~ Depth
: retention time (volume) and minimising propensity (depth) for thermal stratification
{exacerbation of sediment remobilisation of pollutants). The selection of pond
depth is also guided by the euphotic depth beyond which macrophyte growth is
constrained, ' '
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Monitoring of temperature profiles within ponds and wetlands indicates “that
systems having an elevated turbidity are prone to thermal stratification under high
summaer solar radiation and low wind conditions. Stratification prevents the transfer
of oxygen to sediments, thereby exacerbating oxygen depletion — poliutant re-
mobilisation conditions following events. Stratification is also a condition which '
tavours the dominance of nuisance blue-green algae in ponds and wetlands.

5. In the case of sedimentation of fine suspended particles, the area which in  Area
associafion with available depth, is necessary to achieve the required hydraulic o
retention time {volume) or in the case of absorption of fine colloidal and dissolved
pollutants, the area necessary io achieve the required biofim contact time, in order
to meet the poliutant reduction targets. An additional area will be requlred fo
accommodate the .additional detention ponding requirements and discharge
hydraulic head loss of outlets or spiliways requirements. ‘ '

8. The pond or wetland shape is determined on the basis of

= the minimisation of the potential for flow short circuiting, ihe enhancement of
mixing throughout the pond orwetiand

s the depth relationships necessary to secure the desired proportion of
macrophyte zones and clear water zones

= the topographical and land use consfraints of the site, and
= the landscape criteria.

Ponds should have a length to width ratio of 3:1. The role of islands in enhancing
flow distribution by preventing short circuiting are illustrated in the Figure DV.11.

7. The selection of shoreline profile needs to address a number of design Cross sections -
requirements, including: ‘ : o

« maintenance of free draining slopes such that retention of isolated pockets of
water (potential for mosquito nuisance in situations where predation is-
excluded) do not occur

= glope capable of withstanding wave action without serious erosion, for loca
soils, wave height {wind fetch and strength) and edge vegetation o

= safely against drowning, avoid steep sldpes or sudden drops which might
present a hidden trap for users - ' ‘

= the shoreline is to have side slopes of very low gradient (1 in 8 or less).
8. In the case of constructed wetlands for surface water management, there are four  Solf
considerations in respect o the sediments: , ' substratum

= 1o avoldor remove soils high in organic material, nutrients, metals or toxicants,

~which are likely to impose a high BOD loading on the pond-or-wetland upon

initial filling, potentially leading to mobilisation of nutrients, metals and toxicants
~and their release into the water column; )

= 10 establish a substrate conducive to a healthy growth of macrophytes within
macrophyte designaied areas (optimum condition being a loamy soil having a
medium organic content, and a depth of 200mm);

= the selection of a soil grading which provides a large absorption capacity in
respect to adsorption of nutrients {high concentration of clays, iron, aluminium);

= the minimisation of cost.
The final selection will be a compromise betwean these factors.

9. The selection and planting of macrophytes is required to address three functions: Emergent
- : Submergent
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* fo assist in the even distribution and calming of flows, io enhance Piants

sedimentation in the case of fine suspended part!culate systems

= to maintain transiér of oxygen to sediments in systems where there is a
potential for themmal stratification (depths > 0.5m for elevated turbidity systems
during high solar radiation and low wind penods) ‘ :

* to provide a substrate for algal and microbial biofilm biomass, necessary to
absorb fine colloidal and dissolved nutrients and toxicants for wetland system.

There is a need to limit pond depths to less than the euphotic depth (Zeypn) for
designated macrophyte zones. This is typically 0.1m to 0.8m deep. In addition,
aftention is required to the nature of the sediment (or substrate) into which
macrophytes are to be planted. Sandy loam soil provides the optimum condition
for macrophyte propagation. There is also a need to avoid zones of high velocity
(>2m/s) or high sedimentation rates in order to maintain macrophyte viability. The
selection of species is guided by species common to the area and suitable for the
conditions proposed for the pond ar wetland.

10. The consiruction of embankments are normally required to create the water Embankment
impoundment forming the pond or wetland. Embankments for urban water Design
poliution control ponds or wetlands normally comprise roller compacted earih
embankments. Soil for the embankments is selected so as to form an
impermeable barrier to water seepage (clays) and provide the stabiiity necessary
to withstand the hydraulic pressure of water under the design storm event
-conditions. Typically, this requires the use of a sandy clay material, placed and
compacted in layers, io form an embankment having upstream and downstream -
slopes of 1:3 and a crest of 2m (or greater) width. Geotechnical surveys are
required to assess suitability of local soils for embankment construction. and the
treatment of the foundation requirements. Embankments may also be designed to
prowde vehicle, cycle and pedestrian crossing.

In cases where a natural rock stream bed and banks occurs, or where a large .

spillway capac:ty is requrred it may be cheaper to form a simple concrete or
mortared rock overflow weir.

Where it is proposedio dnacharge storm flows over-the embankment, specna!
attention is required in relation to armouring the compacted soil against scouring.
This may require the installation of geo-fabric and . -grass vegetation, or the
installation of geo-fabric and a crushed rock layer.

il Spl[lways are reqmred to accommodate the design flood, and thereby protect the  Spillway
earih embankment from washout by the flood. In situations of embankments > - Design
10m in height and 20 Mi storage, or >5m in height and 50M! storage, the dams are
designed as high hazard dams, and are required to be referred to the State or
Territory Dam Safety Officer for assessment. The Australian National Commitiee
on Large Dams requires the adoption of a design flood frequency of 1 in 10,000
years where there are urban areas within a failure flood zone downstream.

The range of possible spillways comprise:

* alarge concrete pipe rise and conduit through one of the abutments {Morning
Glory Spillway); .

= 2 concrele weir and drop chute, either within the embankment or one of the
abuimenis;

= a grassed chute located on one of the abutments, graded so as to withstand
occasional flows without erosion;

= ogvertopping of grassed and geo«fabﬁc stabiiised embankments in the case of
low <3m embankments.
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12.

13.

14,

15.

16.

i7.

In view of the high cost associated with large concrete spillway siructures, a
common solution is the adoplion of a small concrete spillway as the primary

spillway (with a capacity to accommodate up to the 1:100 years return frequency.
" siorm event).and a grass stabilised earth cannel as the secondary spillway (to

accommodate the flows in excess of the primary spillway capacity, up to the
design flood discharge).

A siructure should be included to aliow manipulation of water levels in the wetland.
This will enable control of microphyte, insect populations and facilitate dredging.

Spiliway capacity is designed as a broad crested weir
Q=CxLXH"

Where C is discharge coefficient (1.7)
L is length of weir (m)
H is depth of water over crest weir (m)
q is discharge inm s

~ Earth or rock side channel

x s™% Qm¥s) =vx A

Where ris hydraulic radius = %P o tn 42 xdeptn
v is velocity in metres per second
n is Mannings friction coefficient (0.02 for smooth grassed channel)
n is Mannings friction cosfficient (0.03 for rough rock channef)
s is the hydraulic gradient
- Qis the discharge in m3/s
" As the cross sectional area of flow (m®) ~

Mannings formula: v(m/s = /o x 1°%

Where the discharge into a pond or wetiand is via a concrete pipe or channel,
elevated discharge velocities are liable to cause erosion in the iniet area and to
compromise the full mixing within the impounded area. Zones of stabnhsatlon
(rock) may be required to protect the pond or wetland bed against scouring and
the use of deflectors may be reqmred o ensure dlsperswn of flows throughout the
pend or wetland

Outlets may be required to maintain base flows downstream, or to facilitate
drainage of the pond or wetland in the event of a requirement to empty them.
Outlet arrangements commonly comprise a small diameter pipe through an
abutment or inio a splliway structure with a gate or valve on the inlet or outlet 1o
control flow rates .

Qutlet Pipe capacity (pipe full — under pressure):
Hazen Williams formuta: Q(m®s) = 2.8CD*8*;

Where Q = discharge onm’/s R A
C is Hazen-Williams Coefficient (140 for steel or concrete pipe)
D is diamster of pipe in metres

S is hydraulic grad;ent = water head/length

All wetiands must be capabie of self drammg.

In view of the large propornon (80 1o 95%,) of total sediment in the >80pum size, it is
operationally more economical and less disruptive socially and ecologically, to
intercept course sediment and trash in a dedicated gross po!iutant frap upsireamn
of the pond or wetland.

Run a rainfali-runoff and pollutant export model for daily rainfall records for an
average rainfall year, 1 in 5 years wet year and 1 in 5 years dry year, using export
madels such as AQALM. Present exports and interception as a function of a range
of climatic conditions. - .

Water Leyels

Spiflway
Capacity
Design

Iniet
Arrangement _

Outlet
Arrangement

Control Gross -
Pollutanis

Comprehensive
Anafysis
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18.

18.

20.

21,

23.

24,

25.

Analysis indicates that given the much greater frequency of smaller events, in long
term loading terms, interception of all storms up to the 1 in 2 year return frequency

will secure 70 — 80% of pollutant exports, while interception of alf storms up to the '

1in 5 year frequency will secure 80 ~ 95% of pollutant exports

Two approaches are commonly used; the design storm frequency based
approach, and the annual rainfall x the average number of major rainfal
eventis/year. : :

Return No. of  Volume Paollutant l'nterception Interception
Period Events Loading - % {kg)

10 yrs 1

Syrs 1

2yrs 3

1yr 5

Vs 10

0.25 yrs 20

0.125yr 20

Tof_ai

Long torm interception rate = Einterceptionf‘zloads

Average annua! rainfall = 630mm — 80% occurs in fa}is > 1Dmm {500mim)
Average number of rainfall events/yr > 10mrn <20mm = 20 (300mm)

Average number of rainfall events/yr > 20mm =7 (200mm)

Where wetlands are natural, the provisions of State Environmental Plannlng Policy

" No 14 - Coastal Weflands, should be consulted. This policy protects wetlands

from clearing, construction of levees, draining and filing, but does not prevent
wetlands being used for run-off control provided safeguards and operation control
ensures their continued viability.

Where possible, small islands or shoals should be constructed in the upstream

areas of the wetland to reduce water velocities, prevent short cn‘cumng and

promote aguatic plant growth.

The performance and life of wetlands, like wet retention basins, will suffer if they
are not protected from trash and farge particles. It is therefore recommended that
trash racks/gross sediment/pollution traps be installed upstream of the wefland.

' Wetlands need to be surrounded by a buffer at least 20 metres wide in order toi~

i)  Restrict access to maintenance vehicles by the installation of an all weather
track with a lockable device.

ii) Acts as an infiltration and secondary assimilation of poliutants.
iiiy Provide flood protection and secondary assimilation of pollutants.

These areas are best planted with vegetation native to the area, but they can be
used as grassed areas and an aesthetic feature.

Work in the ACT indicates rates of removal of phosphorous and pariicles in

'Approximate _

Method

Design Storm
Frequency
Appreach

Average
Annual Rainfall

. Approach _

SEPP No 14.

Short
Circuiting

Wetland
Pretsction

Buffer Zones

Nafive
Vegetation

Resulis ACT
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26.

27,

28.

wetiands are higher than for wet retention basins.

in designing wetlands, 1t is recommended that, as an interim guide, the surface
area of the wetlands be a minimum of 0.5% of the catchment which it serves. If
wetiands are used in conjunction with wet retention basins, this percentage can be
proportionately lowered by allowing for the surface area of the installed wet
retention basin. ' :
Attificial water bodies reguire an Environmental impact Statement when:

= it has a maximum aggregate surface area of water of more than 0.5 hectares
located: ' ‘

« in or within 40 metres of a natural waterbody, wetland or an environmental
sensitive area; or

e inanareaof
*  highwater table; or
*  acid sulphate, solic or saline soils; or

: with a maximum aggregate surface area of water of more than 20 hectares or
a maximum total water volume of more than 800 megalitres.

There are basicaily' three types of growth forms in wa‘ierplants.

= free floating

= gmergent

5 submerged '

‘Spec'ies which free float on the surface severely reduce the desirable character of

the wetland and shouid be removed eg Salvinia, Eichhomia. Submerged
freefloating plants are much less of concern, but are diificult to cutltivate, eg Lemna
triaulea, Riccia, Utriculara. Most constructed wetlands select emergent plants. and
select their species from what is suitable and available. All planting is ic be on an

even graded uniform bed. Planting of any constructed wetland should be

undertaken between Septemnber and December so as to give the plants some
opportunity to establish in one season and a limited opportunity to fill in gaps which
may appear. Generally, it is recommended that a mixture of native species be
planted. The more diverse the species composition, the more resilient and durable
the wetland is fikely to be, the easier it will be to manage and the lower the

likelihood of any species spreading from the wetland causing problems 1o the

surrounding area. There are some native colonising species eg Typha spp.;
Cumbungi which are classed as weeds. 1 is very difficult to maintain a desired mix
of weedy species. Plants from the following list shouid be considered. -

Phragmites autstralis. Once established is very hardy and grows very densely.
Tolerates drying for substantial periods. Planted >5m?, o

Bolboschoenus fiuviatilis, B. caldwalli and B. medianus. Quick growing but can
swamp other species. Planted 1~2/m” for seadlings 1/m" for bulbs. Specify 50% of
bulbs to produce plants.

Cyperus exaltatus. Quick growing species but not very persistent, planted for
quick resulf, not for the long term planted 5/m2 or mixed with other species.

Eleocharis sphacelata. Provides a species diversity, is very unpredictable, can
disappear over a few years, after taking decades o thicken up. Good water bird
teed. Planted >5/m” or mixing with Cyperus exaltatus.

Schzoenoplectus validus. Useful for the mid and long term. Spreads well. Planted
5/m

Surface Area

EPA Act
Regulations

Microphyte
Types and
Planting
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Treglochin procerium. Includes 12 different species. Siow to establish. Plants are
very hardy and once es’cabllshed can tolerate drying for several months. Planted >
5/m°. .

Schoenoglectus littoralis. Simitar but more sal tolerant.

Baumea articulata. A slow spreader but a proven Iong term species. Planted
taumea arficulata
=5/m” mix with Cyperus exaliatus.

Paspalum distichum. Spreads quickly by seed and runner. Can be planted with
occasional sprig or seedling scattered through the wetland.

Alisma plantago-aquatica. Quick growing, easy to establish from seed.

Cladium porcerum. Large growing sedge, grown for decorative purposes 1—2/m2

Juncus australis. J. usitatus. Two good edge species which are hardy, tolerate
penodlcal flooding and extended dry periods 2-3/linear metra,

Lepironia articulata. Large ciumps hardy and iolerates deep water when mature
and long dry periods — 1-2/m°

Philvdrum lanuginosum. Quick early grower. Not particularly permstent but will self
seed in bare areas 3/m

Gahnia_sieberiana. l.arge iussocks, can cut .hands goed hardy edge species
which can tolera’fe mten*n:ftent flooding and long dry periods. Good for- controlhng
access 1/m”

Carex fascicularis, C. appressa. Tough edge plant wh:ch protects banks and can
survive long dry penods 1-4flinear meire.

Desirable Exotic Spe_c:es

Potamogeton spp.

Ottelia ovalifolia _

Persicaria spp. : ' : 2
Myriophvllum spp. Other than M. aquaticum

Juncus usitatus
Cvperus difforrnis plus some other native spp. |

Unaceeptable Exotic Species
All noxious weeds

Alternanthera philoxaroides, Alligator Wead

Eichhomnia crassipes Water Hyacinth
Salviania molesta Salvinia
Ludwigia peruviana

Gymnocoronis spilanthoides Senegal Tea
Juncus acutus

Myriophvium aguaticurn

29, " Wetlands will serve other purposes than just improving a quality of urban run-off.  Aesthetic
They will serve to attract a large range of biota and bird habitat. In areas where  Feature
they have been installed, they have become an aesthetic feature. Indeed, this may )
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present problems as surrounding communmes may resist eﬁorts by the controlling
authority to de-silt the wetland :

30. To minimise mosquito problems, limit expanses of water with more than 50 per  Insect
' cent shading and ensure no sections of water become isolated from the main  Problems
body. .
‘ Wildlife
31 Islands are highly beneficial as wildlife refuges, especially for birds, Their design ~ Refuge

should consider the effects on changes in water levels. -

32. Stock ponds with selecied native fish to improve the water quality (not for sport),” WNative Fish
especially species which will control mosquite larvae and select zooplankton in
preference to phytoplankton. Avoid use of fish which are bottorn feeders (carp). .

33. Waetland sites if to function should have sofls having the following characteristics: Pond Soils
x dasirable soil permeability of 10-6 — 10-7m/s |
= sandy clays loams are suitable

= ciay soils are acceptable with the addition of top soil for the establishment of
pian‘ts

= cherical characterlsttcs pH (6—8) determine phosphorus adsorption valve.

.34, A management operations pién is to be submitted with the wetland design - Management
detailing the following: ' Plan

s initial operation with attention to water level and weed infestation;

® normal operatlon water levels should be momtored especially durlng rain fall

= Hydraufic management, ensuré even fiow across wetland, short csrcuiting
reduces performance any detenoratlon of hydrauhc conditions must be
rectified by removing restrlctsons

= Inspections — at least weekly,- always after a flood or storm, Iook for build up of
litter, sediments, constricting plant growth, plant condition, damage o wetland,
observe flow patterns for short circuiting. Initiate rectification to any problems

= Litter management, inspection of gross poliution traps litter can clog wetland,
cause short circuiting, cause increase in hydrauhc pressure on plant stands
and potential flattening.

= Sedimentation management. Excess:ve sediment build up >25% of original
water depth is a problem, remove in sirips across wetland. The removal
method to cause minimum disturbance o wetland. Recommission as per
planting and commissioning procedure.

* dry period management - maybe influx of birds and animals could cause
impact on wetland possible need for lrrlga’non potential mﬂ!tratlon by plants
tolerant to less water.

» Fiood management — wetland plants can survive inundation for periods of time
depending on species and maturity, main problem is erosion by high velocity,
increased pollutants, liter and sediments, Inspect after flood and rectify
damage.

= Harvesting' — benefits doubtfut for effort, short term changes fto nutrient
balance, some nutrients removed with plants. Regrowth can increase short
term uptake but net removal of wetland less during regrowth. Lass of biofim
can reduce wetland performance short term. Nutrients released in stirring
sediments — main purpose is for short circuiting reduction and as a byproduct
of sediment removal.

= Dewatering — gradual reduction of water level maintaining a water regime for
plant survival. Irfigation may be necessary if dewatered for long periods > 1 or
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2 days.

= Plant management and replacement, best resuits occur with optimurn

~ knowledge and care. When problems occur ensure reason determined and
rectification carried out as well as prevention of future incidents. Small
variations will generally balance out, large changes may need intervention. For
rehabilitation follow construction and establishment guidelines.

= Monitoring design to suit system and purpose. Water quality — suspended
solids; BOD; nuirients; phosphorus total, Po4; nitrogen TKN, Nox, NH4-N, pH,
bacteria, total faeca coli, strepiococoi conductivity, chlorophylia, temperature,.
dissolved oxygen, secchi disc depth, turbidity.

38. Comparison of four typical wetiand designs was undertaken by Schueler in 1892  Comparison
and the extract is provided in Fig. D7.18 to D20. : _ Wetland

Designs

Normal water fevel

Surcharge pool
in—ﬂmzl;& R —
Permanent pool 7 \~%
. Settling zone‘/

"V—notched bleed down
water and outlet git

;%_‘ But—flow
e Littoral zone

Deeper area

Sediment sump
Settled zone

. Wetland o . ’ -¥

Figure D7-17 . -
Sediment Trap/Construcied Wetland
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COMPARISON OF STORMWATER WETLAND DESIGNS

Schueler {1992) reported on four typical wetland designs, copies of the plan views and profiles of these wetiands
have been complied on the following pages. He found that the selection of a particular design is usually
- dependent on thres factors:

1, Contributing catchment area;
2. Available space: and
3. Desired environmental function for the wetiand.

Afiributes of a Constructed Wetland System in Helation to Water Quantity,
Water Quality and Wildlife Funictions

System Aitribute | PurperIFunction
Location/Hydrology Suitabie hydralogy and topography contiguous to streams and other
: wetlands.
Forebay {frequent maintenance) Settling, shori-term storage of coritaminants and trash separation.
Wetland Area {minimal maintenance} Storage of water, control peak flows, water quality polishing, fong
.- : term storage of contaminants, wildlifs and aesthetics.
Wetland Vegetation ' Storage of contaminants, promote bio—geocherhicai processes,
: fitiration, wildlife and aesthetics.
Wet Pond in Wetlands Habitat for wiidiife
10-14 Day Detention Aerobic decomposition, anaerobic decomposition (denitriﬁcation).
Organic Sofls - Storage of contaminants-adsorption, anaerobic decomposition

(denitriﬁcation) water storage).

Emergent/\Woody Plants Succession from emergent to woody trees, long-term storage of
' ‘ contaminants, plant diversity for wildlife benefit.

Wat/Dry Compariments 7 Ficoded shaliow wetiand areas, deeper areas for open water,
' diversity of functions, maximise denitrification.

(after Shaver & Maxted, 1994)

“The runoff storage, complex microtopography and emergent plants in the stormwater wetlands fogether form
an ideal matrix for the removal of urban polfutants.” (Schugler, 1992) Stormwater wetlands should not be seen
as the solution to runoff pollution. Without source controls and/or large surface areas they can only buffer the

lmpacts of pollutants on the receiving waiers.

Fig. D7.18
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Design No. 1 — The Shallow Marsh
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EROSION CONTROL and STORMWATER MANAGEMENT Contract No.

Design No. 4 - !
The Pocket Stormwater !

Wetland

Comparative Profiles of the Four Stormwater Wetland Designs
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Cross-sectional prafiles of the four stormwater wetlands are not drawn io seale. In Panel A, the majority of the shallow marsh is
devoted to shallow depths that support emergent wetland plants. The pond/wetland system (Panel B) is composed of deep and a
shallow pool. In ED wetlands (Panel C), the runoff stormwater of the wetland is augmented by remporary, vertical ED siorage.
Pocket wetlands (Panel D) are excavated to the groundwater table to provide a more or less constant water elevation.
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Contract No. | : EROSION CONTROL and STORMWATER MANAGEMENT
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