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1.0 SUMMARY

The proposed development comprises the formation of 30 rural residential allotments
and one residual agricultural allotment (Lot 27). An existing dwelling and sewage
management facility are located on proposed Lot 20. The site and soils are suitable for
on-site disposal of effluent. Soils require amelioration to prevent soil degradation. The
site constraints have been identified.

Site constraints and limitations are summarised as follows:
1. Medium/heavy clay sub-soils;

2. Proximity to intermittent gullies, and dams;

3. Low soil pH

4. Convergent landform.

Secondary treatment of effluent and soil amelioration is required on the majority of
allotments to address site and soil limitations,

2.0 INTRODUCTION

The purpose of this report is to assess the suitability of the site for onsite sewage
management to assist Richmond Valley Council in determining the development
application for the proposed subdivision. Specific site conditions for each proposed
allotment have been considered and proposed land application areas have been
determined based on nutrient, pathogen and water balance calculations. This report
identifies site constraints and site suitability for on-site sewage management systems
for a typical four bedroom (five person) residence.

Environmental objectives of Council’s On-Site Sewage Management Strategy are as
follows:

1. ensure the protection of the surrounding environment including ground water;
surface water; land and vegetation;

aid in the prevention of public health risk from on-site sewage disposal;
maintain and improve community amenity;

ensure maximum re-use of resources;

ensure ecologically sustainable development;

g aa.

Appendix A contains site plans indicating the site limitations, allatment configuration
and suggested land application areas. At dwelling construction stage a detailed soil
survey is required for each site to determine the most suitable land application area.
Effluent disposal envelopes are not recormnmended as most sites have several areas
suitable for effluent disposal.

Design Criteria
Water Supply: Roof water harvesting
Wastewater Quantity: 4 bedrooms + 1 = 5 persons



140L/person/day = 700L/day
Water Saving Devices: Standard (water conserving automatic washing machine,
dual flush 6/3 toilets, low flow shower heads, aerator taps)

3.0 SITE DESCRIPTION
3.1 Surface

The site is located at the cormner of Ellems Bridge Road and the Bruxner Highway at Piora.
The site is accessed from Ellems Bridge Road which is to be realigned as part of the
development. An old railway easement winds through the site in an east west direction
and forms part of the proposed access road.

Field work was carried out on 6 May 2005 and included 31 machine augured bore holes
to 1.0m in depth at the most suitable land application areas for each allotment and a
visual inspection of the site and surrounding areas. The bore logs are presented in
Appendix B. The site is generally well drained, some evidence of water logging was
found in gullies and drainage lines. The site has previously been cleared and supports
scattered trees and is currently utilized for grazing. Past cultivation is evident by shallow
excavations along fence lines. Adjoining properties are used for agricultural purposes.

Site gradients at proposed land application areas range from 5% to 15%. A spring fed
dam is located on proposed Lot 4. A 100m buffer has been applied to the dam with 40m
buffers to the drainage gullies. A dwelling exists on proposed lot 20. The site evaluation
is provided below.

Site Assessment Constraint

Climatic Variations Moderate rainfall
Land Area lhato35ha =
Flood Patential Not subject to flooding
Aspect/exposure Excellent aspect and exposure

| Slopeflandform Less than 5-15% slope, divergent/convergent
Run-on and seepage Diversion drains required upslope
Surface rocks small floaters require removal
Erosion potential Care required
Site drainage | Good
Vegetation Indicating Water logging | Grasses evident in gullies and drainage lines.
Fill Along the old railway line and around dams
Groundwater vulmerability Groundwater contamination unlikely due to

clay subsails

Buffer distances from land application area
Well/bore for domestic supply 250m | Nearest licensed bore 370m to the south west
down 5qu_5.: of the nearest land application area




Fﬁermanent'waters 100m Reduced buffer proposed to the spring fed dam
of 60m for secondary treated effluent

Ephemeral stream 40m Buffer achieved

Other sensitive environments 100m il

Boundary of premises 12m & 6m Buffer achieved

Buildings 6m down & 3m up slope Buffer achieved

Power lings Dutside sasement or 10m from centreline

where no easement exists

3.2 Sub-surface

Site investigations indicate shallow to moderately deep clay based soils. Shallow
weathered bedrock was encountered in bore holes on some allotments and was
unpredictable in location, however, where this occurred suitable land application areas
were established on the allotment with soil depth in excess of 1m. It is likely that several
alternate land application areas will be available on each of the allotments due to the
large size of the holdings. Soils were stenier and shallower on ridges.

Chocolate soils consisting of up to 300mm of brown/black clay loam overlies 300-
600mm of brown/dark brown clay. This layer overlies a weathering front of strongly
weathered bedrock. Lots 1, 2, 17, 18 & 19 indicated a Sandy Podzolic classification
comprising brown sandy loam top soils overlying brown sandy medium clays. At a depth
of 400mm most sites were classified as category & medium to heavy clay soils. Bore logs
are presented in Appendix B.

Laboratory testing was undertaken to assess nutrient removal characteristics and
canditions for plant growth. Samples were tested for phosphorus sorption, electrical
conductivity, CEC, and exchangeable sodium potential. Texture, structure and pH were
also determined. Water table depth is estimated at greater than 2m. Results are
presented in Appendix D and discussed in Section 4. Ground water was not encountered
in any of the boreholes. Bore hole locations are shown in Appendix A,

Soil Assessment Details
Depth to bedrock/hardpan (m) 400mm to >»1000mm, each site has areas
L . | wheresoil depth is greater than 1000mm

Depth to high soil water table (m) =2m

Rock/coarse fragments (%) Medium gravel 2-20mm < 20% in some
boreholes

S5ail type Chocolate to Sandy Duplex

Soil structure Strong

Soil texture Sandy loams to clay A horizon
Medium-heavy clays B horizen

Soil category Top soil 2-5, sub soil 5-6




Permeability category

Moderate to high, loam based top soils
Moderate to low, clay based soils

5.29- 5.58 {5-3 low Iiml‘tatmn]

P sorption capacity

Electrical :nnductiu'it'!.r

211{!{: Iamﬁkyhafm {low limitation)

'1.3-1.5 (<4 low limitation)

60.99-61.26 (>15 low limitation)

Em:hangeable sodium Potential (ESP)
Bulk Density

0.8-1.3 (0-5 Inw Hmitﬂtinn:l

Hydraulic loading rate

Sy

I.TAR Smm/day, Design Irrigation Rate

| 15mm,/week

4.0 DISCUSSION AND RECOMMEMNDATIONS
4.1 Site and Soils

Cation Exchange Capacity was found to be a low limitation indicating that the soils have
the ability to retain specific pollutants, Sodicity (ESP) was low and confirmed by Emerson
tests indication Class 2. Electrical conductivity indicated a low limitation, pH ranged from
5.29 to 5.58 being a medium limitation requiring the application of lime to increase pH
and enhance conditions for plant growth.

Phosphorus sorption in these soils is known to be high. Soil analysis indicated
22000kg/ha/m P sorption. Councils computer model uses a conservative p sorption rate
of 10000kg/ha/m depth. Overall P sorption is considered a low limitation due to the clay
based subsoils. The large land application areas are well in excess of the required
phosphorus areas.

Special design and distribution measures must be adopted to address the Long Term
Acceptance Rate (LTAR) of the clay based soils. Improving the guality of the effluent will
minimize the build up of the clogging layer and increase the long térm acceptance rate
of the soils. Disinfection and nutrient removal can be achieved with secondary
treatment of effluent via installation of suitable reed beds or aerated wastewater
treatment systems. For design purposes calculations have been based on aerated
wastewater treatment systems as the required land application area is generally larger
than with reed bed treatment. Reed beds however have the advantage of low
maintenance costs and do not require electricity.

Soil types at a depth of 400mm were generally medium-heavy clays requiring secondary
treatment of effluent. Lot 2 has sufficient depth of loam based top soil to allow the
installation of a standard septic tank with ETA beds, however, having regard to the
cumulative effect of on-site systems in the subdivision it is recommended that all
systems achieve secondary treatment standards.



The clay solls have low water storage capacity and as such waste water disposal
systems for the site must be based on evapotranspiration rather than absorption
through the soils to prevent water logging. While it Is possible to dispose of secondary
treated effluent to evapotranspiration beds, it is considered that subsurface irrigation is
the best possible option for the clay based soils. The soil texture is most suited to
shallow sub-surface irrigation, with little soil disturbance. Application of gypsum to the
land application areas will prevent soil degradation in the clay based soils.

Surface rocks and floaters require removal in and immediately surrounding the land
application areas. Lots 4, 5, 6 & 7 require particular consideration if the proposed land
application areas are located within the 100m buffer to the spring fed dam. Secondary
treatment of effluent with disinfection is required to reduce the pathogen loading. It is
expected that this type of system will provide sufficient nutrient removal and
disinfection to adopt a reduced buffer of 50m to the dam. The use of subsurface
irrigation over a large land application area will ensure even distribution of wastewater
and help to prevent the movement of pathogens and nutrients via surface water runoff.
However, the removal of the dam will allow greater utilisation of the allotments and
should be considered. The dam water is not to be used for domestic purposes.

Recommended site and soil works include:

1. Improving the soils by raising the soil pH to around 6 to 7 by applying lime to the
land application areas.

z. Improving the sails by applying gypsum to the land application areas.

3. Incorporating organic matter into the land application areas to improve the
ability of sandy top soils to retain pollutants on lot 2.

4, Removing surface rocks from the land application areas.

5. Treating effluent to secondary standard with to improve the Long Term
Acceptance Rate of the clay soils, and utilizing subsurface irrigation as the means
of disposal.

6. Lots 4, 5, 6 & 7 require careful consideration as the proposed land application

areas are located within the 100m buffer to the spring fed dam. Secondary
treated effluent with disinfection and a minimum 50m buffer is recommended.
Removal of the dam at subdivision stage should be considered.

I The land application areas with sandy loam top soils are to be dip ripped to a
depth of 750mm to aid percolation and prevent effluent shortcutting the land
application areas.

4.2 Land Application Areas

Land application areas have been calculated based on a four bedroom (5 person)
dwelling using roof water harvesting. A hydraulic load of 700 litres/day has been
adopted. Nutrient and hydraulic loading calculations have been determined based on
the soil types in accordance with Councils strategy. Base calculations are provided in
Appendix € for the maximum land application area required for clay based soils with a



percolation rate of 5Smm/day. Calculations have been provided in Appendix C for the
largest required land application areas including (380m°) with no reductions applied for
secondary treated effluent. A conservative subsurface irrigation area of 400m” has been
determined to ensure there is adequate site area available.

A proposed effluent disposal land application area has been indicated on the limitations
plan in Appendix A. An area of 800m” has been nominated and will cater for the
maximum required land application area plus a reserve area for future replacement of
irrigation areas or trenches.

5.0 HEALTH AND ENVIRONMENTAL CONSTRAINTS

The medium-heavy clay subsoils are a limitation to on-site effluent disposal particularly
in periods of prolonged rainfall where water logging may occur. The use of subsurface
irrigation will spread the wastewater over a large land application area reducing large
point loads. It is unlikely that contaminants will be transferred directly to the water
table via percolation due to the low permeability of the dense clay subsoils. The large
land application areas will ensure that effluent is contained within the design area.
Measures such as storm water diversion mounds/drains can be implemented to control
surface water runoff from the land application areas and aid in reducing concentration
of runoff from the convergent landforms.

6.0 CONCLUSION

This report provides preliminary investigations relating to the suitability of the proposed
allotments for on-site disposal of effluent. Dur investigations have revealed that it is
possible to provide safe wastewater management systems on the proposed allotments
as discussed. All site and soil limitations have been addressed to minimise any
detrimental impacts on the environment or the amenity of the area.

7.0  DISCLAIMER

This report was prepared for the purposes and exclusive use of the stated client to
accompany an application to Richmond Valley Council for the specific development
application for subdivision of the subject land only, and is not to be used for any other
purpose or by any other person or corporation. BCA Check Pty Ltd accepts no
responsibility for any loss or damage suffered howsoever arising to any person or
corporation who may use or rely on this report in contravention of the terms of this
clause.

Testing and reporting has been based on the relevant Council guidelines, howewver,
recommendations given in this report are based on our site investigation. Sampling



patterns and reporting have been undertaken in a manner that we believe is
representative of the site conditions. Exploration is however limited by time and
econoemic constraints, and in some cases soil conditions may change dramatically over
short distances where even detailed sampling programs may not locate all variations.
The location of bore holes in relation to proposed boundaries is an estimate only as a
detailed survey had not been conducted at the time of field work. This report provides
an overview of the site constraints. Full individual site surveys and detailed reporting
must be undertaken when dwelling details are known.

REFEREMCES

1. Australian Standard 1547 - 2000, On-5ite Demestic Wastewater Management

2. N5W Government Guidelines - On-5ite Sewage Management for single
Households
3. Richmond Valley Council’s — On-Site 3ewage and Wastewater Management

Strategy.
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Soils

Surface cobbles avident o 100mm diamater, 0-300 brown-black medium clay strongly
structured, 200-600 brown medum-heavy clay strongly structured, G00-000 palke
brown weathered rock. 15% shope.

Brown loam 0-200, brown modarately structured clays to 900, Slope 8%,

L

Brown weakly struciured loam 0-300, brown moderately structured sandy clays (o
300-800. Floater evident at the surface near fence line. Stones and bouldars placed

along fence line, Slope 8%
Brown weakly structured loam 0-600, brown moderalely structured grey medium clays

maottied orange 600-1000. Slope 10%
Brown moderately structured clay loam 0-100, brown moderately structured heawvy
ciay mottied orange 100-1000. Slope 11%

Brown-black heavy clays 0-1000, no horizon differentiation. Slope B%.

Surface cobbles avident to 100mm in diameter. Brown-black strongly structurad haavy
clay 1o 0-1200. Skope 7%.

Brown-black heavy clays 0-1000, no horizon differentiation, Slope 4%.

Diark brown light clay 0-300, hmﬂﬂﬂ&lﬂiﬂ]ﬂ-ﬁﬂﬂhﬂhlnﬂlﬂdmmﬂt

Brown clay loam 0-250, brown clays 300-600 temminated on rock,

Brown clay loam 0-300, brown sirongly struchured medium clay 300-1000. Slope 10%

Brown clay loam owver brown cl temminated at H00mm on rock

Brown clay loam over brown clays, leminated a1 400mm on rock

Pale brown silty loam 0-300, 300-1000 grey sandy clay motlled orange, moderalely
structured, slope 9%.

L | g | | R LR LR OD "‘iﬂ L] P2

Dark brown light clay 0-100, dark brown medium clays 100-700, 700-1000 pale brown
weathered rock. Slope 8%

Diark brown clay loam 0-50, brown medium-heawvy clay 50-1000, slope 10%

Diark brown clay 0- 200mm over brown clay, Terminated a1 S00mm on rock, Slope
12%

Brown clay O- 500mm weatherad rock 500-700. Terminaled at 700mm on rock.

Brown medium clay 0-500mm, S00-1000 weathered rock.

Dark brown medium-heavy clay, ne profie differentiation 0-1000. Slepe 10%.

Surface cobbles evident to 100mm on lower slopes, dark brown clay loam 0-100, dark
brown medium clay 100-800, pale brown weathered badrock B00-1000, slope 10%

Surface cobbles avident. Brown-black madium clays 0-700, T00-1000 pale brown
weathered bedrock, Slope 7%

Brown medium clay 0-200mm, 200-600 brown strongly struciured medium clays,
terminated on rock,

Brown medium clay 0- 200mm, 200- 1000 brown medium clays, slope 8%

Brown fine sand 0-300mm, amﬁm grey medium clay motled orange, terminaled on
rock. Slepe 10%

Brown fine sand 0-300mm, 300-1000 grey medum elay matliled orange. Slope 10%

Brown fina sand 0-300, 300-1000 grey medium clay motlied orange, Slope 8%

Ovange-brown medum clay 0-400, brown medium clay 400-700, pale weathened
bedrock. Slopa 7%

Existing Dwelling

29

Dark brown medium clay 0-200, brown medum clay 200-1000, few medium gravels,
Slope 8%

Surface cobblas 1o 100mm deamedar, red brown clay loam 0-300, red light clay 300-
700, weatharad rock 700-1000, Cobbles in soi profile, Slope 5%

3

Surface cobbles 1o 100mm diameter, red brown clay loam 0-300, red light clay 300-
700, weathered rock T00-1000. Cobbles in soil profile, Slope 5%

13




SEPTIC DISPOSAL SOIL ASSESSMENT (Page 1 of 1)

2 soi samples Irom Ba Check suppled on 288h Aprl, 2005 - Lab Job Mo E3T02

Analysis requested by Hayley Thormion

Eliems Bridge Ellems Bridge

Bore Hole 1 Bore Hole 2
Dascription Loam Loam
Lab. Bulk Density (tonna/m3) 0.93 1.30
Soll pH (1:5 CaCly) 5.58 5.29
Soil Conductivity [1:5 water dSim ) 0.137 0167
Soil Conductivity (as EC, dS/m j™ ™ 1.302 1.587
MNative NaOH Phosphorus (mgfg P) B5.6 48.8
Residual remaining in solution from the initial phosphate phosphorus
Inktial Phosphorus concentration (ppm F) 25 25
72 hour - 3 Day (ppm P) 1.377 2.43
120 hour - 5 Day (ppm P) 1.082 2.10
168 hour - 7 Day (ppm P) 1.144 1.69
Equilibrium Ph rus (ppm P} 0.89 1.24
EXCHANGEABLE CATIONS
Sodium {cmol’/Kg) 0.77 0.48
Fotassium (cmol*/Kg) 0.35 0.29
Calcium {cmal™Kg) 2817 31.23
Magnesium (emol’/Kg) 30.87 28.88
Hydrogen (cmol*/Kg) 0.00 0.00
Aluminium {cmol’/Kg) 0.11 0.12
ECEC (effective cation exchange capacity)(cmol+/Kg) 61.26 60.99
Exchangeable Sodium Percentage (ESP) 1.3 0.8
Calcivmy Magnesivm Ratio 0.84 1.0B

bl S

1 ECEC = Efiecive Cabon Exchangs Capacity = sum of the anchangoablo Mg, Ca, Ka, B, H and &l

2 Exchangeabio bases delermingd using standard Gilman and Sumpler (1883 digest (Method 15E1) with no
prefreatment icr soluble salts. When Conductivity 20 2% dSim soluble salts ane removed (Wethod 15E2)

2 ppm = mgKg dried sod

4. Insiy P dobermingd using 0L NaO# and shaking for 24 hrs bofon dobeermining phosphal

5 Sods wore crushed using & coramic grinding hand and mill; fve 19 subsamples of anch soil wale ussd o
which 40mi of 096 Mall with Xppm phosphorus was added 1o oach, The samples woen shaken on an ofbilal shaksr

5 Exchangeabls sodium parcentage (ESP) is calosiatod as sodium jemal*fig) divided by EGEC
7 Al results as dey wolght DW - solls wame dried & S0C for 48hrs price 80 crushing and anakyss.

B Phosphorus Capatity method from Fiyden and Pratt, 1880

B Aluminium datection lmit i 008 emol”/Kg: Hydrogen desection lenll s (L1 cmol"/Kg.

Howwar lo¢ caiculntion purposss a value al O i used.

il For conductiily 1 difm = 1 méiom = 1000 pSlom; EC, corversiong: sand loam 14, loam 8.5 clay loam B.6; heavy cliy 58

11 1 emal' /g = | mog/lo0g

Frnviranmental Analvsis Labaoratom



PHOSPHORUS SORPTION TRIAL (Page 1 of 1)

2 wal pamplis brom Ba Check supplied on 28th Aprl, $005 - Lab Job Mo, EIFDe
Analysis reguesied by Hayley Thomion

Calculations for Equilibrium Absorption Maximum for Soil provided

| EXAMPLE 1 - Caleudations for phogphorus sarplion eapstity sting o wastewater phosphorus of 1SmgL P

iyl ML P Gorks at Gl Native P Equilbrium P Dbide O Equitrum
1o, 206 MO mg PAL mg PiL mg PiKg mg Pi¥g Soeption Level ftram Tabla) Abrsorption Maximurm (B)

A fin_sgiution) #9 Pig sod »g Pig sod
Z | Ellems Bridge Bors Hole 1 | E3702/1 0.88 25 965 85.64 1060 0.48 2,280
3 Eilems Bridge Bors Hole 2 | E3702/2 1.24 28 250 .78 280 0.50 2,018
E | Calculations for phosphoris sorption capacity
=
g Eqattrmm multiply by Thata of minug he | Kg P sception [ hectars Fg P sorption { hoctars
- JO8 M0, | Absorption Maximum (B) [wasiewaler 5o be appled nathwe P (o a depth of 15zm) (ko a depth of 100cm)
o 0 Pig sol (=X} [=¥) [1.95 is 0 correction fattor for decaity, #ic)  |(1.95 is & coerection fuctor lor gensly, afc]
Ei-r Ellems Bridge Bors Hole 1 | E3702/1 2280 (=B x thta) {=X -native P) (=¥ x 1.95) (=¥ x 1.95 x 100/15)
- Ellorms Bridge Bore Mole 2 | E3702/2 2018 (B x theta) (uX - riiivn ) (=¥ x 1.98) [«¥ x 1.85 x 100115}
=
3

rrutiply by Bhota of s The Kg P sorptéon / hectare Kg P sorption | hectare
JOE NCL mwmwmn native P {1 & depil of 15cem) (1o a deplh of 100cm)
pRPigsct 1 2 e D84} =} {1.05 &5 & coemection feclor dor density, sic)  |(1.95 s @ cormeotion faclor for density, ebe] =~ |
Ellsma Bridge Bone Hede 1 EIT0E 2280 1815 1830 a,568 23,786
Ellems Bridge Bore Hode 2 Eampanz 2018 16595 16848 1,210 1,400
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Land Application Area Calculations
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Cliant
Address
Site

Wastewater
components/system

Treatmant system

|Land application

Soll information

#Area calculations

Lismare (OF On-site Weitewater Model (Single Rural Howsckaldy) Usar-

DS meodel MR iy Priufed |'73-2000 Dafault  defined
Ellems Bridge Road

Block size (m2) n f00000
Buffar (m) from tand application area o ouly q =40

Water (L/p.d) fron: Roof water harvesting ¥ 140

Persons 5

[ ] inbemail wastewater sources spit? || Multiple houssholds? How many? 1

Taollet =]
Bathroom ]
Laundry
Kitchen 8]

Tolal wastewsater flow (Lid) [needs caufion if usar-definad] 700

Secondry AWTS ]
Mitregen remowval % 20%
Wetted depth of read bed (m)
Macamum M allowed 1o go down from sysiem (kght) 15.00
Land application type | subsurface drip imgation E|
Design depth of root zona (mm) 300
0
Morand code |Duplex Soi = ba, c, i, 6, mi, 1t v
Phosphorus sorption (kgha.m) B000
Depth to water table or bedrock (for P calcs) (m) 1

Taxmmmlm-wmm-m.m -
Maximum deep drainage rafe (mm/fd) 3.9

Hydraulic area (m2) (or anter 551 indusiry estimate) 346.0
Mitrogen area (m2) [allowing export of 1500 kgivr] 0.0

Phosphorus area (m2) 200.0
Required land application area (m2) 346.0
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Stormwater Management Plan
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Stormwater Management Plan

For Proposed Rezoning of Lands for
Rural Residential Subdivision
at 25 Ellems Bridge Road, Piora

ON BEHALF OF S LANE
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Executive Summary

Newton Denny Chapelle were engaged to undertake the
preparation of a Stormwater Management Plan (SMP) at Ellems
Bridge Road, Piora, being Lot1l DP 449328 and Lot 2 DP 572347,
for a proposed rezoning of lands to facilitate a 31 Lot rural
residential subdivision.

The SMP identifies that the implementation of the following
measures will result in achieving the stormwater and sensitive
urban design objective of minimising impacts of development on
the natural water cycle. Measures to be adopted include:

(a) Installation of rainwater tanks

(b) Provision of grass buffers to the main gully flow path

(c) Swales in road reserves where grades permit

(d) Retention of the large existing farm dam

(e) Utilisation of water saving devices within dwellings

() Implement erosion and sediment controls during
construction;

In addressing stormwater quality, a MUSIC software model was
developed to demonstrate that the incorporation of the above
stormwater measures achieved a positive outcome. Such
modelling was dependant upon baseline assessments, to which
various assumptions where required given that no field data from
existing stream flows are evident and particularly given the dry
condition of the catchments.
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1  Background Information

This report is also to be read in conjunction with the Town
Planning Report which provides all the necessary detailed
information as to the specific site context, the development
objectives and the proposal generally. In brief, the proposed
development would comprise in the order of twenty three rural
residential allotments as shown on the indicative layout plan.
There are currently four existing dwellings within the land

rezoning area.

Of the 31 allotments shown, it is anticipated that 20% of the lots
would exceed 2ha with the balance 80% of the lots would exceed

1 ha..

There is an existing large farm dam in the middle of the
development site and a dam on the eastern perimeter. It is
proposed that these dam shall be retained for the purposes of
stormwater management whilst the existing gully line be retained

with grass buffers.

The road system shall be of a sealed rural road standard with
typically no kerb and guttering and grass verges linked to swales.
Where road grades exceed 5%, conventional pipe drainage shall

be required as swale systems would be susceptible to erosion.

2 Stormwater Objectives

The stormwater management objectives for the development
proposal are to implement measures consistent with the newly
adopted Richmond Valley Council Water Sensitive Urban Design
Development Control Plan (DCP 9)

Lot sizes range from
10,000m2 to over
20,000m?2

Retain existing large
dam on private

property

Implement DCP

measures



It is interpreted that DCP 9 does not applies to the subdivision as
lots are not less than 1 hectare in size as per Section 2.3
Development To Which This Plan Applies. Notwithstanding this,

implementation of good design practices do apply.

It is recognised that DCP 9 specifically seeks new development to
have a net reduction in any pollutant loads compared to the
existing state. Given the difficulties in trying to establish
background parameters and the broad range of agricultural land
uses that can impact upon and significantly vary baseline data,
approval is sought through this SMP under DCP 9 Section 2.6
Departures to permit minor variations from the nominated targets.
This request is based upon the SMP demonstrating appropriate
implementation measures of the general principles and objectives

contained within the development control plan.

This SMP addresses issues of water quality, water demand use,

water quantity and erosion and sediment control.

3  Stormwater Quality & Quantity

Stormwater quality impacts were assessed via the software
modelling tool MUSIC (v3) which is well recognised as a
contemporary aid to assess the performance of stormwater quality

systems.

The key baseline assumptions used in data inputs were as follows:
(1) Catchments were assessed as being a mix of
agricultural and forest activities as it was noted that

adopting agricultural only land use pollutant loads
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appeared excessive given the well grassed nature of the
site.
(ii) The large existing dam was included in the baseline as

ponds.

Likewise key developed assumptions used in data inputs were:

(iii)  Each lot was assessed with 450m* impervious area

(iv) A minimum 20,000L tank on site storage capacity with
545 1/day average demand (min 4.6ML ie 20kL x 23
Lots, conservative being ¥4 of the total development)

() Dam area of 1300m?* with nominal 1.5m extension
depth of waters during flow events

(vi)  Nominal 300m of grass swales.

Stormwater rainfall runoff periods were chosen for a 5 year
interval between 1975 to 1980 as being indicative to assess
performance. Rainfall and evapo-transpiration default data used
in the MUSIC model was based upon Grafton Bureau of

Meteorology records.
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A computer listing of the data sets used in the developed case
scenario complete with summary comparison tables are included
as Appendix 1 - Complete Music Output Results whilst a

comparison summary table between existing and developed case is

All MUSIC results in

shown below. Generally, a 0% indicates negligible impact or no Appendix 1

change, ve% indicates a reduction whilst a +ve% represents an

increase.

standard 10 90

Inflow mean deviation median max min percentile percentile
Flow (cubic metres/sec) -11% 5% 0% 22% 0% 0% -26%
TSS Concentration (mg/L) -74% -712% 0% -88% 0% 0% -58%
TP Concentration (mg/L) -66% -54% 0% -86% 0% 0% -41%
TN Concentration (mg/L) -56% -23% 0% -87% 0% 0% -19%
TSS Load (kg/12 Minutes) -30% -17% 0% -6% 0% 0% -33%
TP Load (kg/12 Minutes) -23% -15% 0% 1% 0% 0% -25%
TN Load (kg/12 Minutes) -13% -71% 0% -12% 0% 0% -21%
Gross Pollutant Load (kg/12
Minutes) 0% 0% 0% 0% 0% 0% 0%

SUMMARY TABLE OF EXISTING Vs DEVELOPED FLOWS

As shown by the MUSIC model outputs, there will be limited
occasions when the development does increase runoff conditions.
This occurs primarily for maximum flow rates and total
phosphorous It is noted via the On-Site Sewage and
Wasterwater Management Report (by BCA Check) the soil
analysis shows that the natural soil mediums have a high
capacity to absorb any surplus phosphorous thereby further
limiting opportunity for impacts downstream. It is also raised
that the default software modelling values for agricultural land
use maybe on the high side, hence treatment results seem overly
effective in the developed case. To offset this, part of the
catchment (9Ha) was modelled as forest. Notwithstanding, given
the limited field baseline data, the treatment train process being
proposed for the site will result in a satisfactory water quality
outcome. Refer to Appendix 2 for Stormwater Flow Path

Concept Plan.
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4  Water Demand Use

Due to the rural residential nature of the development, water
conservation is typically a highly implemented measure by

most householders due to reliance upon rainfall.

To facilitate such conservation, it is recommended that
landowners be encouraged to incorporate water efficient
fixtures. The best method to achieve this, would be to notify
new home owners that such measures would need to be
consistent with meeting the NSW Building Sustainability
Index (BASIX) requirements. This would rely upon
educational programs via Water Wise programs facilitated by

Council.

5  Erosion & Sedimentation Control

The control of sediments during both the construction of the
dwellings and the subdivision itself will be required to be

undertaken.

It is anticipated that Erosion and Sedimentation Control plans
shall be required to accompany all construction certificate
works. Whilst dwelling building works are not within the
control of the typical developer, subdivisional construction

activity is able to be suitably administered.

For this development, it is proposed that an Erosion and
Sedimentation Control Plan be developed and submitted with
the accompanying engineering certificate drawings. The plan
would need to be prepared in accordance with the Managing
Urban Stormwater - Soil and Construction Manual (Blue

Book). Measures to be implemented to include:
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(i)

(iii)

(iv)

(v)

(vi)

Installation of erosion and sediment barriers prior to
commencement of any works.

Maintain and keep construction equipment a
minimum of 20m from natural drainage gullies to
keep grass cover intact as a buffer.

Direct clean water around disturbed earthworks areas
Stabilise and seed earthwork areas immediately
earthwork profiles are achieved.

Stockpile materials in protected locations from
overland flow paths and employ sediment fence
boundaries.

Minimise the number of site access points.




6  Road Design Swale Concept

The development road design shall incorporate grassed buffer
areas and swales to provide the necessary filtering to meet the
minimum 300m of swales calculated in the MUSIC model.

With the road access cutting across the catchment and due to
the rolling hill nature of the site, the roads shall convey large
flows and gradients over 5% at times. Hence swales maybe
susceptible to scour. To control this, flows would need to be
intercepted at regular intervals by road cross drainage and pipe
work or concrete inverts used on steep grades. The outlets of
the pipe work would then need to be discharged into an
overland swale through private allotments at a gradient less
than 5%. Such swales would be need to be contained within
an easement and then discharge to the main gully grass buffer.
Where there is limited runoff volumes, it is proposed that the
design of the road verge shall be performed more in a manner
to try and use the verge as a grass filter buffer and locate the
swale more adjacent to the property boundary. An example of
the design outcomes being sought is best shown by the
following photographs of an existing subdivision at Manifold
Road north of Casino.

300m of swales

desirable

Swales not to be
steeper than 5%

Plate 1 -

Grass buffer in
road reserve at
Manifold Road
(for small runoff
areas)



Plate 2 -
Conventional
Grass Swale

Plate 3 -

Pipe outlet into a
Swale Treatment
and bund when
grades exceed 5%




APPENDIX 1

Complete MUSIC (v3) Output Results






ELLEMS BRIDGE ROAD REZONING - LOT 1 DP 449328 & LOT 2 DP 572347
SUMMARY OF MUSIC (v3) OUTPUT TABLES

G4102EllemsBridgeRoadUndavelopad - Exit Nade - UnDevatoped - All Data Statistics

Existing Land Use Modellad on a Mix of Agriculture and Wocoded Farest

standard
Inflow maan devlation median maximum _ minimum 198 parcentife $0 parcentile |
Flow [cubic metres/sec) 225603 3IIEDZ 4.47E-06 38 o o A.57E03
TSS Concentration {my/dl) 228 458 164  215E+03 0 d 3349
Log [T55] (mgiL) 134 0232 128 333 0.863 1.13 1.58
TP Concentration (ng/L) Q.11 0123 0102 4499 ] Q 0177
Log [TP] {mgiL} 0.908 0167 -0.963 0.608 -1.38 -1.04 -0.724
TN Coneenlration (mgfL) 1.08 DT 1.1 324 0 L 183
Log [Th] {mgiL) BR1E-02 0.142 B25E-02 151 -0.459 A G1E.02 0.237
TSE Load (kg2 Minutes) 0.202 5 TITELS 6a4 a o 4. 13802
TP Load {kpf12 Minutas) 57Y0E-04 1.30E-02 4.12E-07 1.46 o o 2 BBE-04
TN Load (kg2 Minutes} 4.40E-03 BO9E-02 3 68E.-DE 111 o ¢ 312803
Gross Pollutant Load {kg/12 Minukes) 2HED5 9 04ED3 o 0132 0 g i]

041 02EilemsBridgeReadDeveloped - Exit Developad - Al Data Statistics

Rural Residential of Nominal 22 Lots - Treatment include Retain Dam, 40m wide grassed gully buffer, 300m swalss

and modelied on 20kt Rainwater Tank Capacity Available {in 50% of 40kL)

standard

Inflow mean deviation median_ maximum  minimum 10 percantile 90 parcentile

Flaw {cubic metresfaec) 2EHE-D3 34TE.QZ 0 4 52 O B 2 B4E(3
TS5 Concentration {mg/L} 589 127 o 266 1] 0 143
Log [TSS] (mgfL) 1.16 0.166 1.1 243 1.08 1.08 1.28
TP Concentration (mg/L) 3.78E-02 S.B9E-0Z2 o 0.71 1] 0 G104
Log [TP] {mgil) -0.94 G101 -1.03 -0.149 -1.05 -1.04 0918
TH Concentration (mgfL) 0.47 0673 o 424 D 0 1,32
Log [TH) imgil) 0105 943E-02 §6Y9E(Z 0538 5.12E-05 2 9ZE-03 0219
TS5 Load (kgf12 Minutes) 0144 413 f 615 0 L) 2 76E.02
TP Lead (kgi12 Minutes) 43804 1.11E02 0 147 1] g 1. BEE-Dd
TH Load {kg/12 Minutes) I82E403 BIIE-O2 0 9.74 0 1] 2 4BE-03
Gross Poliutant Load (kaf12 Minutes) 0 0 0 0 1] 0 4]

Farcentage Difference Betwaen Base Case Modal and Developed Casa Model with Mitigation Measures
(e indicates a reduction and +ve an increaze)

standard

Inflow mean deviaticn median  maximum _ minimum 10 percentile 90 percentile

Flow {cubic metresfsec) -11% 5% 0% el 0% 0% 26%
TS5 Concentration {mgdl) “T4% -F2% i S £8% 0% 0% -58%
Log [TSS] (maf) -13% -28% -15% -27% 25% 4% 18
TP Cangentration {mg/L) -66% -54% 0% -865% 0% 0% -41%
Log [TP] {mgiL) 8% -A0% % -121% -24% 0% 26%
TH Conecenlration {mg/L) -hE% =23% %% A% 0% % ~19%
Log [TH] {mg/L} 24% -34% 9% S 100% -163% -B%
T3S Load (kg2 Minubes) -0 -17% 0% £% D% % -33%
TP Load {kg/12 Minutes) 23 -15% 0% 1% 0% 0% -20%
TN Load (kg2 Minutes} -13% -T% 0% -12% e 0% -21%
Grogs Pollutant Load (kg2 Minutes) 0% D% 0% e b %% D%

04102Musie Summany Outputs, iz




MUSIC MODEL - DEVELOPED CASE “ORAVIEW” SUBDIVISION
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MUSIC MODEL - UNDEVELOPED CASE “ORAVIEW” SUBDIVISION
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APPENDIX 2

Stormwater Flow Path Concept Plan
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Stormwater Flow Path Calculations
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