SHOALHAVEN CITY COUNCIL
EFFLUENT DISPOSAL STUDY
JERBERRA ESTATE

ST GEORGES BASIN

G12023/1-AD
27 January 2000

Geotechnical | Resources | Enviconmental 1 Technical | Project Management




G12023/1-AD  LPFck
27 January 2000

Shoalhaven City Council
Bridge Road
NOWRA NSW 2541

Attention:  Mr Steve Roberison

Dear Sir,

RE: EFFLUENT DISPOSAL STUDY
JERBERRA ESTATE
ST GEORGES BASIN

Coffey Geosciences Pty Ltd (Coffey) are pleased to present five copies of our report at the above site.

Should you require further information regarding the report, please do not hesitate to contact either,

Andrew Dawkins in our Sydney office on 9888 7444 or the undersigned.

For and on behalf of

COFFEYﬁOSC ENCES PTY LTD

LAURIE FOX

Senior Environmental Geologist
Distribution: QOriginal held by Coffey Geosciences Pty Ltd

1 copy to Coffey Geosciences Pty Ltd

5 copies to Shoalhaven City Council

Coffey Geosciences Pty Lid scnossasssie

Unit 1/222 Berkeley Road
Unanderra NSW 2526 Australia
PO Box 346 Unanderra

NSW 2526 Australia

Telephona +61 2 4272 6071
Facsimile +61 2 4272 6075
Ernait wolgong@coffey.com au



G12023/1-AD i
27 January 2000

EXECUTIVE SUMMARY

Coffey Geosciences Pty Ltd (Coffey) were commissioned by Shoalhaven City Council {the Council) to carry
out an effluent study at Jerberra Estate, St Georges Basin. The study was commissioned by Council to
provide additional information on the suitability of the site for rural residential subdivision. The potential
development area is 85 hectares and currently contains one legal and a number of illegal dwellings. The
development is understood to contain 153 lots ranging from 860m? to 1.76ha with 102 lots less than 4000m?,
The objective of the study is to ascertain whether effluent disposal for rural residential development is feasible
and will meet the objective of nil pollutant export from the site  The following scope of work was carried out.

» desk study including a review of published information, aerial photographs, Council records and
information held on Council files;

» site walkover by a senior environmental geologist;
« field investigation including the excavation of fifteen test pits and the collection of soil samples;
« laboratory analysis of selected samples for a suite of physical and chemical analytes;

+ assessment of the data and reporting of the results including a discussion on the suitabte lot size for
effluent disposal.

The study has identified three terrain units related to fandform and soil types. Unit 3, low lying land, is not
considered suitable for on-site effluent disposal because of the potential for flooding and the height of the
seasonal water table. Unit 3 comprises about 10% of the study area. Unit 1 Ridgeline and Unit 2, Side-
slopes are considered suitable with the following major limitations to effluent disposal;

o [ow soil permeability in clay B horizons;
¢ erosion potential.

As the effluent disposat system would largely be based on evapotranspiration and nutrient up take in the root
zone, significant percolation to the B hotizon is not envisaged. To lower the risk of soil erosion, irmgation areas
shoutd be well grassed, well drained and preferably located on slopes less than 5° from the horizontal, that is,
largely within Unit 1 Ridgeline The potential locations for irrigation fields are indicated on Drawing G12023/1-
4.

Based on the preliminary data collected for this study, it is considered that there are only two feasible options
for waste-water disposal, either individual aerated water treatment system (AWTS) or a common effluent
scheme {CES) for the estate

The recommended minimum lot size for an individual AWTS is about 2,500m?2 of which about 1500m? is
recommended as the minimum area required for irrigation. It should be noted that, because of the site
consiraints, the AWTS irrigation field would need to be located within those areas indicated on Drawing
G120231-4. These areas should be regarded as indicative only and would require further field survey to
establish more accurate boundaries

The minimum lot size is based on preliminary calculations of the water balance, and assumed nutrient loading
(nitrogen and phosphorous), hydraulic loading, the number of people per household and the area of a site
devoted fo social and recreational use. The minimum area for irrigation represents a nil pollutant export of
nutrients from the site based on the available data and assumptions regarding the waste-water quantity and
quality. The assumptions on which the lot size and imrigation areas are calculated are anticipated to change
with more detailed data.
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The responsibility for operation and maintenance of the individual AWTS lies with the householder Generally
AWTS are not as suitable for use where occupancy is sporadic (such as a holiday homes) since servicing
should be carried out at each start-up. Householders need to be aware of system limitations and correct

operating use.

A CES would involve preliminary treatment of sewerage on each individual site, through say a septic tank. The
waste-water would then be collected and piped to a centralised treatment plant and a fixed irrigation field
Based on the size of the potential irrigation field, as indicated on Drawing G12023/1-4 and assuming a
minimum irrigation area of 1500m? per household, it is estimated that about 85 households could potentially
utilise the CES. These estimates ate based on the current data and will be subject to change when more
information becomes available.

Preliminary construction and maintenance guidelines for the CES irrigation field include the following:
 theirrigation field should be landscaped, with minimum vegetated buffer distances of:
- 40m from the edge of drainage;
- 6m from property boundaries, buildings and swimming pools;

« imigation fields should not include areas of ponded water or shallow rock exposures unless
substantial ground improvements are made;

« sprinklers with a throw of not more than 2m, producing coarse droplets, not a fine mist, should be
used to lower the risk of aerosol dispersion and wind drift of effluent. The spray height should not be
more than 400mm above the finished level of the surface irrigation disposal area;

« effluent quality should conform to the requirements of Environmental Health Protection Guidelines
(1998) and the NSW EPA  This may be superseded if the EPA require the disposal system to be
licensed, in which case the effluent quality requirements will be provided;

« effuent should not be used for irrigation of fruit and vegetables;

« disposal areas should be carefully managed to ensure that the infiltration capacity of the soil is
maintained as outlined below and that the vegetation cover is well established . Irrigation disposal
methods are primarily designed to ensure most of the treated effluent is held in the soil profile, taken
up by plants or lost as evaportranspiration with only a small percentage infiltrating below the topsoil.
No effluent should be allowed to run-off from the site and it would be necessary to store effluent for
several days during prolonged rain events.

« Field grass cuttings should be mowed regufarly and removed from site;

o earth bunding to about 0 3m height should be installed around the field fo provide temporary storage
within the irrigation field Wet weather storage overflows from the field should be intercepted by a
downstream catch drain and diverted into stormwater pond/dam if possible;

o effluent quality should be maintained with regular servicing of the treatment plants This service
should be provided by the manufacturer in the form of an ongoing servicing contract The servicing
contract usually requires six monthly or annual maintenance, depending on the systems selected.
De-sludging of the plants will also be required from time to time depending on the volume of effluent
processed.

To ensure acceptable long term performance of the effluent disposal system, EPA Licensing Agreements
generally require monitoring and testing of downstream ground and surface waters adjacent to the disposal
areas. Monitoring should be conducted periodically (usually oncefyear) or after uncontrolled discharges into
the rivers/creeks have occurred.
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1. INTRODUCTION

Coffey Geosciences Pty Ltd (Coffey} were commissioned by Shoalhaven City Council (the Council) to carry
out an effluent study at Jerberra Estate, St Georges Basin  The study was in general accordance with our
proposal dated 29 January 1999 (Proposal No GP12532/1-AB}).

The study was commissioned by Council to provide additional information on the suitability of the site for rural
residential subdivision. The potential development area is 85 hectares and currently contains one legal and a
number of itegal dwellings The development is understood to contain 153 lots ranging from 860m? to 1.76ha
with 102 lots less than 4000m2.

11 Objectives and Scope of Work

The objective of the study is to ascertain whether effluent disposal for rural residential development is feasible
and will meet the objective of nil pollutant export from the site.

The following scope of work was carried out:

o desk study including a review of published information, aerial photographs, Council records and
information held on Counil files;

« site walkover by a senior environmental geologist;
o field investigation including the excavation of fifteen test pits and the collection of soll samples;
s [aboratory analysis of selected samples for a suite of physical and chemical analytes;

« assessment of the data and reporting of the results including a discussion on the suitable lot size for
effluent disposal.

2, BACKGROUND

The study area was registered as a subdivision in 1922 and individual lots have been bought and sold since
that time though there has been no guarantee {from Council) that future development approval would be
granted Following submissions from the Pacific Pastures Progress Association the Council commissioned
Mitchell McCotter and Associates in 1994 to carry out an Environmental Study of the site to support a
rezoning application (Report No 93152RP1)  The main conclusions of the report with respect to effluent

disposal were:
» there were three practical options for waste-water management, namely:
- individual on-site disposal systems for each dwelling;
- collective package treatment plant for all dwellings within the estate;
- connection to the existing reticulated sewerage system

« for individual on-site systems aerated water treatment systems (AWTS) were preferable with a
recommended minimum irrigation area of 470m?,

e acollective package treatment system was feasible and would require about 14 ha for irrigation.

It should be noted that there is no supporting data regarding the calculations of irrigation area within the copy
of the Mitchelt McCotter (1994) report supplied to Coffey. The assumptions upon which these calculations are
based are therefore unknown and the data cannot be verified
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3. SITE CHARACTERISTICS
31 Site Description

The site is located approximately 150km south of Sydney and about Skm from Tomerong, the nearest
township. The site is rectangular in shape and has an area of about 85 hectares of which approximately 20%
has been cleared Drawing G12023/1-2 show the locality of the site and Drawing G12023/1-1 shows the
current lot layout and street configuration. The majority of the site is without power, town water and sewer

There are several unsealed roads that traverse the study area. There is evidence of erosion in the form of
rilling and minor gullying along the road alignments  Most of the site is timbered apart from some individual

lots where clearing has taken place.
3.2 Topography and Drainage

The highest elevation on the site occurs towards Pine Road in the west and is about 50m above Australian
Height Datum (AHD) The site slopes gently (< 5 degrees from the horizontal) down towards the east along a
broad ridgeline that separates two drainage catchments. The side slopes generally range from about 5 to 10
degrees from the horizontal and comprise north and south facing slopes

The two catchments form the headwaters of Moona Moona Creek which flows in an easterly direction and
eventually discharging to Jervis Bay, some 5km fo the east Drawing (G12023/1-2 shows the catchment
configuration and the regional setting of the site. The catchment shown on Drawing G12023/1-2 is about 10
km2 and the study area comprises about 8% of the catchment area  According fo Mitchell McCotter (1994)
the study site comprises about 2% of the total Moona Moona Creek catchment.

3.3 Soils Geology and Hydrogeology

Published geological information (Ulladulla 1:250,000 sheet) indicates that the site is underlain by rocks
belonging to the Wandandian Siltstone formation, part of the Shoalhaven Group This formation consists of
siltstone, silty sandstone and is pebbly in part This rock type differs from that described in the Mitchell
McCotter (1994) Report where Nowra sandstone is given as the underlying geology Nowra sandstone
outcrops further west of the study area.

There is little published information regarding the soil types in the study area. Mitchell McCotter (1994)
inferred soil types from the 1:100,000 Kiama Sheet on the assumption that similar geology will produce similar
soils. The Wandandian Siltstone does not occur on the Kiama Sheet and therefore inferring soil types from
that sheet for the study area is not appropriate.

Site specific soil descriptions found in Mitchell McCotter (1994), give two soil types for the study area, namely:

o  duplex soils where the soil texture shows a distinct contrast with depth ie soils where a sand or loam
topsoil (A Horizon) overlies a clay subsoil (B Horizon)

s gradational soils where the soil texture shows a gradual change with depth.

Groundwater beneath the study area is expected to occur generally within the weathered rock, between 5Sm
and 10m depth  Groundwater flow would follow the surface topography and discharge zones would most
likely ocour along drainage depressions eventually providing base flow for Moona Moona Creek
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3.4 Climatic Conditions

Most of the site would receive considerable sun with little sheltered areas. The existing tree cover, however,
means that parts of the ground surface would be shaded during each day As is common along the east cost
of southemn and central NSW, north facing slopes are generally drier than south facing slopes. This is
because of the prevailing southerly wind patterns which would account for the majority of the rainfall within the
study area The south facing slopes would be expected to remain wetter for longer periods of time than the

north facing slopes.

Average rainfall in the Jervis Bay region is 1,177mm. The wettest months are January to March and October
and November, Evaporation exceeds rainfall in all months except June Further information on rainfall and
gvaporation is given in Mitchell McCotter (1994).

4. STUDY METHODOLOGY
41 Fieldwork and Mapping

Fieldwork was carried out on 8 and 9 of March 1999 and consisted of a site walkover and mapping by a senior
environmental geologist who noted topographic features, drainage characteristics, slope morphology and
soils. Fifteen test pits were excavated in selected areas corresponding to the terrain units identified during the
field mapping The test pits were excavated by a rubber tyred backhoe in the full-tme presence of an
environmental engineer from our Wollongong office ‘

Test pits were excavated to a maximum depth of 2 5m and samples of both topsoil (A Horizon) and subsoil (B
Horizon) were collected for texture classification and later laboratory analysis. Drawing G12023/1-1 shows
the approximate location of the test pits and a description of the sails, using the Unified Classification System,
is included in Appendix A,

4.2 Laboratory Analysis

4.21 Physical Testing
The following physical testing program was implemented:
s Emerson crumb test on four samples;
+ pH on four samples; and
«  Electrical conductivity on four samples
Samples were dispatched to our Sydney materials testing laboratory who is NATA registered for the tests
performed. The original taboratory reports are included in Appendix B1.
4.2.2 Chemical Testing
The following chemical testing program was implemented:
s Phosphorus adsorption on four samples;
o Exchangeable sodium percentage (ESP) on four samples; and

« Cation exchange capacity (CEC) on four samples.
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Samples were dispatched under standard Coffey Chain of Custody documentation to Sydney Analytical
Laboratories (SAL) who are NATA registered for the tests performed. The original laboratory reports are
included in Appendix B2

5 FIELDWORK AND MAPPING RESULTS
51 Terrain Units

Three terrain units were identified from the desk study and the field mapping and are shown on Drawing
G12023/1-3. The three units are;

UNIT 1 RIDGELINE This unit is characterised by gentle slopes, generally less than 5 degrees
from the horizontal, shallow soil profiles comprising a clayey sand A
horizon overlying a sandy silty clay B horizon ~Weathered rock is
generally encountered within 1.5m depth. Groundwater in this unit would
be expected to be at a depth of about 10m or greater. This unit comprises
about 30% of the study area.

UNIT 2 SIDESLOPES Flanking the ridgeline are the side-slopes. These are characterised by
stopes of between 5 to 10 degrees from the horizontal and deeper s0il
profiles (than Unit 1) The soil types are simitar to the Unit 1 soils though
the B horizon extends to a greater depth  Groundwater would be
expected to be at a depth of between 5 and 10m. This unit comprises
about 60% of the study area.

UNIT3 LOW LYING LAND Low-lying land was identified in the north-east comer and then along the
southern boundary of the study area This unit is characterised by gently
sloping to near level terrain and gradational soils comprising sandy clay A
harizons overlying silty clay B horizons. Groundwater would be expected
to vary seasonally and be generally less than 3 Om depth  This unit
comprises about 10% of the study area

5.2 Subsurface Conditions
The subsurface conditions encountered at the test pit locations consisted of:

« Topsoil comprising silty clayey sand, fine grained light grey to a depth of 0.35m (A HORIZON);
overlying

» Sandy silly clay and silty clay, medium to high plasticity light grey, mottied red to depth of about 1 9m
(B HORIZON); overlying

» Extremely to highly weathered rock comprising weathered sandstone (C HORIZON)
Groundwater was not encountered in the test pits.
5.3 Soil Texture Classification

Ten soil samples were classified according to their texture and principal profile forms (PPF) as described in
Northcote (1979). The results are summarised in Table 1
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TABLE 1: TEXTURE CLASSIFICATION

SAMPLE SOIL TERRAIN DESCRIPTION PRINCIPAL ESTIMATED
IDENTIFICATION | HORIZON UNIT PROFILE FORM' | PERMEABILITY? £
(PPF} m/day A
JPT4 0.0015m A 2 Sandy Clay Loam Duplex 01005 e
06-07m B Medium to Heavy Clay <0.06 '
JPT7 00-015m A 3 Sandy Clay Loam Gradational 011005
04-05m B Fine Sandy Clay Loam 01f005
JPT9 00-0.1m A 1 Sandy Clay Loam Duplex 0.1to05
0 4-05m B Medium to Heavy Clay <0.06
JPT11 00-0 1m A 1 Sandy Clay Duplex 006t 01
04-0 5m B Medium to Heavy Clay <0 06
JPT14 00-015m A 2 Sandy Clay Loam Gradational 01t005
04-05m B Sandy Clay 006t 01
Notes.

Principa! Profile as per Northcote (1979),

Pameability estimated from Hazelton and Murphy (1992}
The fexture classification show that there are two principal profile forms (PPF) namely duplex soils and
gradational soils. This confirms earlier data contained in Mitchell McCotter {1994}, The estimated soil
permeabilities for Terrain Units 1 and 2 are similar and generally range from 006 to 0 tm/day for the B
horizon clays.
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6. LABORATORY RESULTS
6.1 Physical Testing Results

The results of the physical testing are presented in Table 2 below:
TABLE 2: SUMMARY OF PHYSICAL TESTING RESULTS

PARAMETERS/ SOILHORIZON/ | EMERSON |  pH ELECTRICAL
SAMPLE IDENTIFICATION | TERRANUNIT | S8 | (unirs) CO":%%;“TY
JTPY (04 to05m) B horizen 2 51 0.56
Unit 1
JTP12 (04 to 0.5m) B horizon 6 4 7 0.04
Unit 1
JPT3 (0510 0 6m) 8 horizon 5 52 007
Unit 2
JPT10 (04 to 0 5m) B horizon 5 53 003
Unit 2

The Emerson class number for B horizons in both Terrain Unit 1 and 2 show a moderate erodibility potential
The pH in both units is acidic and the electrical conductivity is low to moderate

6.2 Chemical Testing Results

The results of the chemical testing are presented in Table 3. The results shown are considered representative
of the soil profile, including the A horizon, to the depths indicated by the sampling

TABLE 3: SUMMARY OF CHEMICAL TESTING RESULTS

PARAMETER/ SOILHORIZON/ | PHOSPHORUS | EXCHANGEABLE |  CATION
SAMPLE IDENTIFICATION | TERRAIN UNIT Agf&%ﬁ’;g“ PE;SE{'\E% | c Aii%?ﬁ{“@i .
(mg/kg) (ESP} % meq %
JTP 4 (0 6-0.7m) B horizon / Unit 2 600 2.0 80
JPT7 (04-05m) B horizon / Unit 3 44 09 23
JTP 1 (040 5m) B horizon / Unit 1 550 29 75
JPT 14 (0.4-0.5m) B horizon / Unit 2 560 2.0 6.0
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Terrain Unit 1 and 2 show a moderate fo high phosphorus adsorption capacity with a low ESP and CEC
Based on the chemical results the B horizon clays in units 1 and 2 have relaively low salinity and have a low

capacity for metals adsorption.

Terrain unit 3, B horizon clays have a lower phosphorus adsorption capacity, low salinity and low capacity for
metals adsorption.

7. PRELIMINARY WATER BALANCE

The following calculations have generally been based on Appendix 6 of the Environmental & Health Protection
Guidelines On-Site Sewage Management for Single Households (1998). In compiling the preliminary water
balance, the following assumptions have been made:

e each dwelling will have three bedrooms and is expected to accommodate five people and generate
1000 litres of waste-water per day as per the Environmental & Health Guidelines (1998);

e the dwelling is part of a subdivision on land identified as suitable for re-development using on-site
sewage management;

« average nufrient loading rates and waste-water concentrations have been taken from Table 14 of
the Environmental & Health Protection Guidelines (1998);
» the percolation rate is Smm/week;

e 520m? has been allowed for the dwelling footprint, vehicular access and social and recreational
space

The water balance calculations are presented in Appendix C. A summary of the preliminary calculations is
provided below:

- Design waste-water flow rate: 1000 l/day

- Recommended lrrigation Area: 1480m? (based on nitrogen loading)
- Recommended Wet Weather Storage: 53m3 (based on hydraulic loading)

- Recommended minimum lot size: 2,500m? (1480 + 1020)

The recommended minimum lof size refers to the irrigation area, combined with an assumed area of 1020m?,
comprising a single storey dwelling, vehicular access areas, social and recreational areas. It should be noted
that by applying the buffer distances set out in Section 8 1 the minimum lot size may increase

It should be noted that the preliminary water balance indicates that precipitation and irrigation (inputs)
exceeds evapotranspiration and percolation (outputs) during five months of the year (ie from February fo
July). Using this model, there would be periods when irrigation would not be possible, such as during high

rainfall events and storage of effluent would be required

8. SITE CONSTRAINTS
8.1 Buffer Distances

The following buffer distances are recommended for on-site disposal systems from the Environmental and
Heaith Protection Guidelines (1998):-
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» 100m to permanent surface water — creeks, rivers, lakes;

o 250m to domestic groundwater well;

e 40m fo other waters — farm, dams intermittent creeks drainage channels;

» 6m from driveways and property boundaries;

+ 15m to dwelling;

e  6m to swimming pool;

« 3mto paths and walkways

8.2 Physical Features

The site specific physical features are presented in Table 4 and have been compared to the rating system

given in the Environmental and Health Protection Guidelines (1998)

TABLE 4: PRELIMINARY SITE ASSESSMENT RATING FOR ON-SITE SYSTEM

PN
/N
7 N\
7N\
an

FEATURE RELEVANT DISPOSAL | TERRAIN JERBERRA ESTATE EPH
SYSTEM UNIT GUIDELINES
UNITS
( ) (1998) 1
LIMITATIONS
1 | Depthfo rock Surface and subsurface All units 10to15m Moderate
e Limitation
irrigation
Absorption All units 1.5m Minor Limitation
2 | Depthto Surface and subsurface | Units 1& 2 +3m* Minor Limitation
Watertable irrigation Unit 3 13m* Major Limitation
Absorption All units same as above same as ahove
3 | Soil Permeability | Alf land application All units Ahorizon-0.1t005% | Minor Limitation
(miday) systems B horizon <0 06 to 0 5* | Major Limitation
4 | pH All land application All units 50 (average) Moderate
systems Limitation
5 |ESP% Surface and subsurface Alf units 201029 Moderate
irrigation (0-0 4m) Limitation
Absorption (0-1.5m) All units same as above same as above
6 | Electrical All land application All units 0.001to 0.05 Minor Limitation
Conductivity system
(dsfem)
7 | CEC (% meq) Surface and subsurface | Units1&2 6to8 Mod Limitation
irigation Unit 3 2 Major Limitation
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FEATURE RELEVANT DISPOSAL TERRAIN | JERBERRAESTATE EPH GUIDELINE
SYSTEM UNITS LIMITATIONS
8 | Phosphorus All land application All units 7200 Minor Limitation
sorption (Kg/ha) | systems
9 | Flood Potential | Al land application Units1&2 | above 1in20year* | MinorLimitation ¢
systems Unit 3 below 1in 20 years * | Major Limitation -'
10 | Exposure All fand application All units High sun & wind Minor Limitation
systems exposure
11 | Slope All application systems Al units 5-10° from horizontal * | Minor Limitation
12 | Landform All application systems Unit 1 and 2 Ridges & slopes Minor Limitation
Unit 3 Floodplain Major Limitation
13 | Erosion Potential | All application systems All units Emerson Class 2,5 | Moderate to Major
Evidence of erosion Limitation
{rills) along roadways
14 | Site Drainage All application systems Unit tand 2 Fair to good Minor Limitation
Unit 3 poor Major Limitation
15 | Land Area All systems All units Land areas available | Minor Limitation
16 | Rock & Rock All land application All units Less than 10% of Minor Limitation
Outcrops systems area”
Noales:

Environmental and Health Protection Guidelines for On-site Sewage Management for Single Households (1998)

* - gstimate only.

The major limitations to the use of on-site effluent freatment systems in Terrain Units 1 and 2 are the following:

» low soil permeability in clay B horizons;

e erosion potential;

In addition to the above Unit 3 has major fimitations with respect to landform, site drainage and cafion
exchange capagity and this unit is not considered suitable for on-site effluent disposal
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9, CONCLUSION

The study has identified three terrain units related to fandform and soil types. Unit 3, low lying land, is not
considered suitable for on-site effluent disposal because of the potential for flooding and the height of the
seasonal water table. Unit 3 comprises about 10% of the study area. Unit 1 Ridgeline and Unit 2, Side-
slopes are considered suitable with the following major limitations to effluent disposal;

o low soif permeability in clay B horizons;
e erosion potential

As the effluent disposal system would largely be based on evapotranspiration and nutrient up take in the root
zone, significant percolation to the B horizon is not envisaged. To lower the risk of soil erosion, irrigation areas
should be well grassed, well drained and preferably located on slopes less than 5° from the horizontal, that is
ldrgely within Unit 1 Ridgeline. The potential locations for irrigation fields are indicated on Drawing G12023/1-
4,

Based on the preliminary data collected for this study, it is considered that there are only two feasible options
for waste-water disposal, either individual aerated water treatment system (AWTS) or a common effluent
scheme {CES) for the estate

The recommended minimum lot size for an individual AWTS is about 2,500m? of which about 1500m? is
recommended as the minimum area required for irrigation. It should be noted that, because of the site
constraints, the AWTS irrigation field would need to be located within those areas indicated on Drawing
G12023/1-4. These areas should be regarded as indicative only and would require further field survey to
establish more accurate boundaries

The minimum lot size is based on preliminary calculations of the water balance, and assumed nutrient loading
(nitrogen and phosphorous), hydraulic loading, the number of people per household and the area of a site
devoted to social and recreational use The minimum area for irrigation represents a nil pollutant export of
nutrients from the site based on the available data and assumptions regarding the waste-water quantity and
quality The assumptions on which the lot size and irrigation areas are calculated are anticipated to change
with more detailed data

The responsibility for operation and maintenance of the individual AWTS lies with the householder. Generally
AWTS are not as suitable for use where occupancy is sporadic (such as a holiday homes) since servicing
should be carried out at each start-up. Householders need to be aware of system limitations and comect
operating use.

A CES would involve preliminary treatment of sewerage on each individual site, through say a septic tank. The
waste-water would then be collected and piped to a centralised treatment plant and a fixed irrigation field
Based on the size of the potential irrigation field as indicated on Drawing G12023/1-4 and assuming a
minimum irrigation area of 1500m?2 per household, it is estimated that about 85 households could potentially
utilise the CES  These estimates are based on the current data and will be subject to change when more

information becomes available.
Preliminary construction and maintenance guidelines for the CES irrigation field include the following:
s the irrigation field should be landscaped, with minimum vegetated buffer distances of:

- 40m from the edge of drainage;
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- 6m from property boundaries, buildings and swimming pools;

« irigation fields should not include areas of ponded water or shallow rock exposures unless
substantial ground improvements are made;

» sprinklers with a throw of not more than 2m, producing coarse droplets, not a fine mist, should be
used to lower the risk of aerosol dispersion and wind drift of effluent. The spray height should not be
more than 400mm above the finished level of the surface irrigation disposal area;

« effluent quality should conform to the requirements of Environmental Health Protection Guidelines
(1998) and the NSW EPA. This may be superseded if the EPA require the disposal system to be
licensed, in which case the effluent quality requirements will be provided;

« effluent should not be used for irrigation of fruit and vegetables;

« any disposal areas should be carefully managed to ensure that the infiltration capacity of the soil is
maintained as outlined below and that the vegetation cover is well established Trrigation disposal
methods are primarily designed to ensure most of the treated effluent is held in the soil profile, taken
up by plants or lost as evaportranspiration with only a small percentage infiltrating below the topsoil
No effluent should be allowed to run-off from the site and it would be necessary to store effluent for
several days during prolonged rain events

« Field grass cuttings should be mowed regularly and removed from site;

« earth bunding to about 0.3m height should be installed around the field to provide temporary storage
within the irigation field. Wet weather storage overflows from the field should be intercepted by a
downstream cafch drain and diverted into stormwater pond/dam if possible;

« effluent quality should be maintained with regular servicing of the treatment plants This service
should be provided by the manufacturer in the form of an ongoing servicing contract The servicing
contract usually requires six monthly or annual maintenance, depending on the systems selected.
De-sludging of the plants will also be required from time to time depending on the volume of effluent

processed

To ensure acceptable long term performance of the effluent disposal system, EPA Licensing Agreements
generally require monitoring and testing of downstream ground and surface waters adjacent to the disposal
areas. Monitoring should be conducted periodically {usually oncefyear) or after uncontrolled discharges into
the riversfcreeks have occurred '

The following analytical suite is recommended:
» biological oxygen demand (BOD);
» suspended solids;
e pH, electrical conductivity (EC), Total Dissolved Solids (TDS);
» ammonia, total keldaht nitrogen, and nifrate; and
 total Phosphorous.

The frequency of testing may change with results. Baseline data of existing surface and groundwaters would
also be required prior to the operation commencing.
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10. LIMITATIONS

The findings contained in this report are the result of discrete/specific methodologies used in accordance with
normal practices and standards. To the best of our knowledge, they represent a reasonable interpretation of
the general condition of the site in question. Under no circumstances, however, can it be considered that

these findings represent the actual state of this site at all points

In preparing this report, Coffey has refied upon certain verbal information and documentation provided by the
client andfor third parties. Coffey did not attempt to independently verify the accuracy or completeness of that
information. To the extent that the conclusions in this report are based in whole or in part on such information,
they are contingent on its validity. Coffey assume no responsibility for any consequences arising from any
information or condition that was concealed, withheld, misrepresented, or otherwise not fully disclosed or

available to Coffey

For and on behalf of

COFFEY GEOSCIENCES PTY LTD

LAURIE FOX

Senior Environmental Geologist
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Soil Description

Form No. GEQ5.6 1ssue 3. Rew, i.

DEFINITION:

In enginearing terms soil includes every type of uncemanted or
partially cemented inorganic material found in the ground. In practice
if the material can be remoulded or disintegrated by hand in its field
condition or in waler it is described as a scil

Other materials are described using reck description terms

AS1726.1993
The descriptive terms used by Coffey are given below They are
broadly consistent with AS1726-1993

UCS & SOIL NAME
Soils are described in accordance with the Unified Scil Classification
(UCS) as shown in the table on the following page

MOISTURE GONDITION

Dry Laoks and feels dry Cohesive and cemented soils hard,
friable or powdery Uncemented granufar soils run freely
through hands

Moist  Soil faals cool and darkened in colour. Cohesive solls can be
moulded Granular soils tend to cohere

Wet As for melst but with free water forming on hands when
handled

PARTICLE SIZE DESCRIPTIVE TERMS

NAME SUBDIVISION SIZE
Bculders >200 mm
Cobbles 83 mm to 200 mm

Gravel coarse 20 mm to 63 mm

medium & mm to 20 mm
fine 2,36 mm to 6 mm

Sand coarse 600 pm to 2 36 mm

meditim 200 um to 600pm

fine 75 pm to 200 pm
MINOR COMPONENTS
TERM ASSESSMENT GUIDE PROPORTION
Trace of Presence just deteciable Coarse grained soils:

by feel or eye, but soll <5%
properties little or no

different to general Fine grained soils:

properties of primary s 15%
componeant.
With some  { Presence easily detected Coarse grained soils:
CONSISTENCY OF COHESIVE SOILS by feel or aye o 5o
UNDRAINED properties little gilﬁerent to Fine grained sails:
general properties of 15-30%
TERM Séﬁ!iﬁg)ﬂ FIELD GUIDE primary companent
Very Soft <12 A finger can be pushed well into the
soil with [itlle effort SOIL STRUCTURE
Soft 12-25 A finger can be pushed into the soil to ZONING CEMENTING
about 25mm depth
Layers  Continuous Weakly Easily broken up by
Firm 25-50 The soil can be indented about Srmm expostire of sample | cemented  hand in air or water
with the thumb but not penetrated i
Lenses Discontinucus Moderately  Effort is required to
Stiff 50 - 106 The surface of the sail can be layers of lenticutar | cemented  break up the soil by
indented with the thumb  but not shape hand in air or water
penetrated
Pockets lrregular inclusions
Very Stitf| 100 - 200 The surface of the scil can be marked of differential
but nat indented with thumb pressure material
Hard >200 The su_rface of the soil can be marked
only with the thumbnail SO!IL STRUCTURE
Friable - Crumbles or powders when scraped WEATHERED [N PLACE SCILS ) N
by thumbnail Extrermnely Structure and fabric of parent rack visible
weathered material

DENSITY OF GRANULAR SOILS

TERM DENSITY INDEX {3}
Very loose 9-15
Loose 15-35
Medium Dense 35-85
Cense 85 —8h
Very Dense 85- 100

Residual sail Structure and fabric of parent rock nof visible

TRANSPORTED SCILS

Aeolian soil Deposited by wind

Allpvial soff Deposited by streams and rivers

Colluvial soil Deposited on slopss {transported downslope by
gravity)

Fil Man made deposit. Fil may be significantly

more variable between tested locations than
nalurally oceurming soils
Lacustrine soil Deposited by lakes

Deposited in ocean basins bays beaches and
ostuaries

Maring soft
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Coffey Geosciences Pty. Lid

ACN 056 335 516 E@E V’/ pit no
JiPi
engineering log - )
avaton VJJJA sheet i of 1|
EXC 1 . office job no; 6120231
client: SHOALHAVER CITY COUNCIL pit commenced: 30-03-99
pr incipal: pit completed: 30-03-99
project: EFFLUENT BISPOSAL STLDY 15g0ed by: M
pit location: JERSERRA ESTATE, ST GEOASES BASIN [REFER TO ORAKING) checked by:
equipment type and model:  BACKHCE "R L Surface: NOT MEASURED
excavation dimensions: . 4 @ long 0.45 8 wide orientation; datum
-
s TEl=ss
g0 o | 3 naterial 25 | B5|EEE steucture and
= ] = —_ 22— A A= B = Thi .
2| 5 |g|g|soles [, sS5@mis | 28 soil typeplasticity or particie charactzristics | 85 | B3 2 additional observations
2| 5 [3|F|tstsee = S5 nEH colaur, secondary and minor components BS | =8 d
[ - o
1234 & | S sggs
b E 0 0 j;"/" < TLAYEY SAND: #ine grained, light grey-white xith ] L TOPSDIL leaf litter on surface
Ta ‘? some 5iit and some fine roots
"f}e‘;” CH SANDY SILTY CLAY: medium to high plasticity, orange L] H RESTDUAL
/ aptiled shite & red with sand fine to medium
s 7/‘/ grained ¥
7 ¥
%
-/ ¥
0 1 ///? I
o
75
A SANDY SILTY CLAY: medium plasticity, orange red § EXTAEMELY WEATHEREQ RGCK
0 -//; white with sand fine to medivm grained
_/ ;
)/ "
] NI A SANGSTONE: fine graingd, orange, red, & white with TRIGHY WEATERRD AOCK |
b irenstained sections highly weathered
D ]
2 .
N Pit JIP1  Terminated at 220 m
1
4
HETHOD PENETRATION SAMPLES TESTS, ETC CLASSIFICATION CONSISTENCY/DENSITY INDEX
N naturs) exposure SYHBGLSTAND SOIL ¥S very soft
;H :x;z;mgﬁex;a;atmn 1 2 3 4 e resistance g Eng;a:grgeg ;a:lgle {n) DESCRIP IU.N. E‘:s s;g[f;
acknoe bucke pangjn? to 1 el sang based on unifisd IA
g guggozer b}aggr . VETY SN B ES E;”'(rsampli 1 sample classification systes \?Est iaiifst'ii
1] 0Zef ip y1roneenta 1
E excavatar WATER ¥ vane shear MOISTURE H hard
HA  hand auger 0 flong observed 0P dynamic penetrometer 0 ary Fb friable
HT  hand tools X ot mezsured FI  field density N noist W, very loose
SUPRORT Vot level NS water sample N wet L loose
SH shoring SC shotcrete| — S qimi KD nediun dense
¥il no s Eiurt ~  ater outficw o piastic linit i denze
upe tor intlow L liguid limit
A8 rockbolts P wter inflo 0 very dense
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Coifey Geosciences Pty itd -
ACH 036 335 516 E@[F V] pit no
JTP2
engineering log - 22
t‘ . sheet 1 of 1
excava ]-Dn office job no: 61202311
client: SHOALHAVEN CITY COUNCIL pit commenced: 30-03-9
principal: pit completed; 30-03-99
project: EFFLUENT DISPOSAL STUDY Ingged by:
pit lecation: JERBERAA ESTATE, ST GEORGES BASIN [REFEA TO DRANING) checked by:
equipnent type and model:  BACKHOE A L Surface: NOT MEASURED
excavakion dipensions: » long 0.45 o wide or ientation: datum
= 5 _ Blobs
5 o | 2 mater ial ws | B5 (BE2E structure and
R 3 — i = = = 313 3
2 % S|s sanples . Ssg8|= | E8 scil type:plasticity er particle characteristics BZ | 25 Z additional observations
B £ [F| % |testsete | SE|F | &7 colour  secondary and minae conponents 25 | £8 kPa
1234 Sl ERAE
- =i D )}:’« ST | CLAYEY SANG: fine grained, 1ight grey-grey wWith ] L TOPSOIL some leaf litter
T some i1t and some fine roots "
(/ CH SILTY CLAY: medium to high plasticity, orange, <Hp H RESTDUAL
41 mottled red with a trace te some sand fine grained
w
D ] jx/
_/ x
1/
N (]
w
79
0 v LI SILTY CLAY: mediun to high plasticity, light RESTOUAL
-?/ grey-white, 6 red, mottled with red ironstaingd
1 _/% sections and a trace of sand fine grained
_g;
)
Y
%Y
o)
il %7 5 U B R 1 I I S
7‘/ SILTY CLAY: mediun plasticity. 1ight grey-white & EXTREMELY WEATHERED ROCK
-,/// red mottled with red ironstained sections {tissured structure)
q//
0 § ,4
-.; (]
2 1
] ////
4
4//
| Pit J1P2  Terminated at 240 n
3
£
METHOD PENETRATION SAMPLES. TESIS ETC CLASSIFICATION CONSISTENCY/DENSTTY THDEX
N natural exposure SYMBOLS AND SOIL VS very soft
X existing excavation | 1 2 3 4 . ¥ undisturbed sample [an) DESERIPTION 5 soit
B backhoe bucket réﬁ;iﬁ rfg'Sta"CE 0 disturbed sample based on unifisd F tirm
B bylldozer n%ade Yery 5?0?1 progress | B3 bulk sample classiFication systen 5t stiff
R bulldozer ripper WATER £ environmental sample ¥St very stiff
£ excavator ¥S  vane shear HOISHIRE H hard
Mo hand auger 0 nane obser ved 0P dynamic penetrometer o i F trianle
HT  hand tools ¥ nat. measured F1  field density " nu‘ifst VL very loose
SUPPOAT v water level W3 water sample y '-:et t loose
SH shoring ST shotcretef == Lo MD nediud URNSE
Nil no support —  water outflo :[f ?_lasgéc}_]:ng;t i) dense
BB rockbolts B water o fuid st VD very dense
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Coffey Geosciences Pty Ltd
ACN 056 335 518 E@EIFIEY] pit ma
JTP3
engineering log - 022
extavation L
: office job no;  612023/%
ciient: SHOALHAYEN CITY COUNCIL pit commenced: 30-03-99
principal: pit completed:  30-03-98
project: EFFLUENT DISPOSAL STUDY iogged by:
pit location: JERGEARA ESTATE, ST GEOAGES BASIN (REFER TO (IRANING] checked by:
equioment type and medel:  BACKHOE R L Surface: NOT MEASURED
gxcavation dimensions: 4 nlong 0.45 n wide orientation: - datum:
g g . 2 |ebs
b=t g | 2 material wg | BRl8SE structure and
8| E [&]g | samles =all | 23 - - - et 22 | Sz |T 87| additional observations
21 2 8] l; S2ig | == s0i) type; plasticity or particle characteristics Bz | 83 =4
g Sl 2 |testsete | SE (& o totour Secondary and minor components 25 =5 kFa
= E —_— (=} QU
1234 i 2288
1 Cx 7 A . T . =
w =1l D jf,'f SE | CLAYEY SAMD. fine grained light grey ith some ] L TOPSOIL
?)/}J silt and some roots
;.4{,. TI | GANDY SILTY CLAY: medium plasticity orangs, with W[ RESTDUAL
:j/ some light grey sand fine grained some fissuring
7
7
.
_y‘/i
1 AL
. SANDSTONE: Highly Weathered fine grained orange § HIGHLY WEATHERED ROCK
light grey
2
A Pit JTP3 Terminated at 220 m
3
. . _
HETHOD PENETRATION SAMPLES TESTS EIC CLASSIFICATION CONSISTENCY/DENSITY INDEX
N natural exposure SYMBOLS AND SOIL ¥§ very soft
X existing excavation | 1 2 3 4 e resist U undisturbed sample (am) DESCRIPTION S soft
81 backhoe bucket E}!éngiﬁir?gm ance | 1 gisturved sanple wased on unified ; firn
] buildozer b}ade ‘ ery slow progress [ 8BS tlLIil_: sample classification systen St 5tiff
] hulldozer ripper E envirenmental sample ¥St very stiff
£ excavator RATER ¥S  vane shear HOISTURE H nard
WA  hand auger 0 fnene obser ved EP  dynamic penetroseter 1 ry Fi irianle
BT hand teels % not measured FO field density i aoist w very loose
SUPPORT [ e level WS water sampie W st L loose
SH sporing  SC shotcrete] —, ¥ lastic limit M medium dense
Nit no suppart ~ vater outfiow H[; Iiiquid li;ni; 0 dense
BB rockbolls B>~ vater inflwy va very dense
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Coffey Geosciences Pty. Ltd
ACH 036 335 516 E@E \\7 pit no
' J1P4
engineering 1og - 22
X a ton sheet 1 ¢f |
e C Va 1 office job no  G12023/4
client: SHOALHAYEN CITY COUNCIL pit commenced:  30-03-983
principal: pit completed: 30-03-98
project: EFFLUENT DISPOSAL STHDY logged by: MF
pit lscation; JERBEARA ESTATE, ST GECRGES BASIN (REFER 70 ORAWING) checked by:
equipment type and model:  BACKHOE AL Surface: NOT MEASURED
excavation dirensions 4 nloag 0.45 m wide orientation datua:
]
s & 2 lass
s g | = natérial wg | 25 |55E structure and
2 e e | 2, 52 | B FEF iti -
Bl 5 |g|p|mes |, sg|g | S8 spil type:plasticity or particle characteristics | w2 | B3| B additional observations
2] g Sleftstserc & S8 |5 | 85 colour  secondary and minor components g5 Eé kFa
§234 & |3 2888
e =R ] ]{f SC CLAYEY SAN: Fine grained, light grey-grey wWith [ TOPSCIL
REES some 531t and sore roots theoughout "
A7 o | SILIY CLAY. sediun to high plasticity, orange. IR Y RESTOUAL
//“% nottled red with some sand fine to medium grained H
_/ /
g 2
-;g
L]
1 ]
_/% old tree rocts in westera end of pit from
_?‘ ] Ymtattn
2 P I
1 -—f/ Cl SANDY SILTY CLAY: nedium plasticity, light grey, <Kp H
é/ nottled orange, & red, sand fine grained, clay has a
TS closely Fissured steucture with a trace of roots
2%
7
877
¢
'K%"““""""“"“"““ﬁ‘ ____ e m— sl B BT A Thrus v weaaenen pew T
r/,/ SANDY SILTY CLAY, medium plasticity, light grey EXTREMELY WEATHERED ROCK
-}4‘}-‘/}’ moktled orange & red with sand fine grained
2 _| / :
4o
v
4
4 Pit JTP4 Terminated at 250 n
3
4
METHOD PENETRATION SANPLES  TESTS ETC CLASSIFICATION CONSISTENCY/EENSITY INDEX
N natural exposure SYMBOLS AND SOIL V5 very saft
X gxisting excavation | 1 2 3 4 Little resistan U undisturbed sample (mn) DESCRIPTICN 5 soft
BS  backhoe bucket r‘éngin? [HSANCE | p o disturded saople hased an unified F fire
;] bulldozer blade ey slow progress | B bulk sample classification Systen St stift
i buildozer ripper E environmental sample E ¥5t very stiff
3 pxcavator HATER ¥§  vane shear MDISTURE H nard
HA  hand auger 0 fione obser ved 0P dynamic penetroneter 0 ary f friable
KT hang taols ¥ not neasued F)  Field density " s0ist W very locse
SUPPCAT [ vater level ¥ uater sample ¥ wel L laose
S84 snoring  SCosnotcrete| — W plastic linit L1} medium dense
: ‘ g ater autflon n :8SLIL 0 dense
Nil no support . L3} liguid Iimit
A8 rockholts P> water inflow vd very dense
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Coffey Geosciences Pty Ltd -
ACH 036 3% 516 Emﬁ 'V] pit no
JIPS
. . AN
engineering log Vo004 w1 o
office job no: 61202311
client: SHOALHAVER CITY COUNEIL pit commenced: 30-03-99
princigal: pit campleted: 30-03-99
project: EFFLUENT DISPOSAL STUDY iogged by:
pit location: JERBERRA ESTATE, ST GEORGES BASIN (REFER 10 ORAKING) checked by:
equipnent type and model:  BACKHOE R L Surface: HOT HEASURED
excavation gimensions: 4 long 0.45 m wide orientation: datum
g g . Elets
2 = | & naterial oc | 25 |BEE structure and
=| g : = | 2z ) et o2 | 2z |78 it] i
2| & 188 samples; |, S8 = | =8 soil type:plasticity or particle characteristics a2 | 4o 2 additional gbser vat ions
gl E |33 {tstsete b B2 |5 ] g5 colegr secondary and minor corponents 25 | 88 kPa
§234 &= L
- =N L ;,1 S | CLAYEY SAND: fine grained, light grey, with some K L TOPSOTL
N fing roats breaks up in clump with some silt from
MY 0 15m
g 7 T T STTY LAY Tediin to Wigh plesticity ngntgrey, | < | H
// moktled orange & red, with some sand tine grained
%/ clay breaks Op into 20-50mm pedals fissured rock
- structure light ironstained former root hairs
%%
17
17 ;
i ]
0 1%
| J;%
7
. /?
177
177
_g//’
197
1 %
17%
. 2
”//y 00 71 ST S TOAE Tow b aedive plasticity, light "~ EXTRENELY WEATHERED ROCK ~
T %‘ orey mottled orange G red with sand fine grained
%%
N pit JIPS  Terminated at 290 n
3
4
METHOD PENETRATION SAMPLES 1ESTS LIT CLASSIFTCATION CONSISTENGY/ORNSITY INDEX
N natural exposure SYMBOLS AND SOIL VS very soit
% existing excavation 12 3 4 . . U undisturbed sample [mn) DESCRIPTIEN 5 soft
BY  backhoe bucket Aie eSSt | g gistarted sample vased on unified Fr firn
8 vl ldazer blade {_very s?uw oragress | 85 Dulk sample classitication system St stiff
R bulldazer 1ipper E environmental sampie vSt very stifi
£ excavator HATER VS vane shear MOISTURE H hard
HA  hand auger D none observed 0P dynamic penetrometer 0 ary Fo fr iabla
HT  nand tools ¥ not measured FO field density " avist Wi very lnase
SUPPORT v water level HG  water sapple " HE; L logse
SH shering SC shotcrete| = L i M medi
Hil no suD;gmrt ~ vater autilon " plastic Lnt DD ;lemum e
B water inflow ¥l liguid Himt orse
A8 rockbelts L] very dense
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{C} Copyrioht Geosciences Pky. [td. 1998

Caffey Geosciences Pty Ltd :
ACH 055 135 546 E@E T/ pit no
JTPB
engineering log - Do
t B n sheet 1 of
excava ]-D office job no:  G12083/1
tlient: SHOALHAVEN CTTY COUNCIL pit commenced: 39-03-9H
principall pit rompleted: 30-03-99
aroject: EFFLUENT DISPOSAL STUDY logged by:
pit location: JERAERRA ESTATE, ST GEORGES 8ASIN (REFER 10 ORAWTNG} checked by:
equipment type and model:  BACKHOE R L Surtace: HOT WEASURED
excavation dimensions: n long 0,450 wide arientatian: datum
< 5 _ =Elets
= = | 2 material wg | 2= |B5% structure and
= B = = S 55 G = P43 wats
2l & [Bls swles | sg@|g | S8 soil type: plasticity or particle characteristics s | g% & additional oaservations
Bl § |31E |testsete & SE|§ | E5 colaur  secondary and minge CORPOGERES 25 | &5 kPa
1234 & | = 2583
w =1 D ){,/- 5C ELAYEY SAND: fine grained grey-brown wWith some 4 L TOPSOIL
Te 5ilt and fine roots
R [P I
44 (1 SAKDY CLAY: medim plasticity crange-trown with <Hp B RESIDUAL
e sand fine to medium grained
AL, clay from 0.2-0.5n dreaks up in hard
/5 Tumps ko 0.1m in size
0 (/// CH STLTY CLAY medium ta high plasticity. light grey
-/% mottied orange, § red, with @ teave of sand fine
4/ grained breaks up into pedals 20-50mm in size
o
v
7%
]
i i
2%
_//
...%/
1%
R é
i (} 0 SANDY SILTY CLAY: highly fissured structure low to EXTREMELY WEATHERED ROCK
-/;/{J medium plasticity light grey some red ironstaining
_?/ sand ine grained
17 I R N NN A S ——
: SAMOSTONE; tine grained light grey-orange highly HIGHLY WEATHERED ROCK
weathered
2. -
i Pit JIP6 lerminated at 2 40 m .
3 -
4
METHOD PENETRATION SAMPLES. TESTS EIC CLASSIFICATION CONSISTEMCY /DENSITY INDEX
N natural expasure SYMBOLS AND SCIL VS very soft
X existing excavation 12 31 4 - ot U uedisturbed sample (mo) DESCRIPTION 5 saft
B Dackhoe bucket r:]mgig r%gls 8CE f p disturbed sample hased on wailied F firm
B bulldozer blade very s?uu pragress | B hulk sample classification system 5t stitf
R bulldozer ripper WATER 3 envirenmental sanple : ¥St very stifi
£ excavator ] VS vane shear HOTSTURE H hard
WA hand auger none oDSer ve 0P dynamic penetrameter 0 ary Fb fr jable
HE  hang tonls ¥ ol neasured O field censity 4 noist v very loose
SURPORT Yoo vater Jevel WS water sanple " ot L loose
EJ?I ign;;ggmsc shotcrete -—Q water outtlon ﬁ? p!as_tic !“?” En gsg;gsﬂ dense
BB rockbolts B vater intlow ligeid Tinit Y0 very Gense
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Caffey Geosciences Pty Ltd

ACN 056 335 516 E@EIFE pit no
JIP?

: : AN

engineering log - 700 L

excavation office joo no 6128231

client: : SHOALHAVEN CITY COUNCIL pit commenced: 31-03-99
principal: pit completed:  3§-03-99
project: EFFLUENT 01SPOSAL STUDY 1ngged by:
pit lacatien: JERBEARA ESTATE, ST GEORGES BASIN IAEFER TD DRAHING} checked by:
equiprent type and model:  BACKHOE R L Surface: HOT MEASUREDR
excavation difiensions: 4 along 0.45 m wide orientation: datum
= s _ wEBlets
5 o |2 matar al we | Z2[REE structure and
= 5 |2 = oo . : (et a0 | 82 3 iti ‘
Bl £ |3|gms | S8(o | £5 soil type: plasticity or perticle characteristics | &% | 23| & additional observations
2| 5 2|2 testsete & SE|E | E5 colour secondary and minor ompenents 25 | 58 kP
1234 = o 2228
s =n D =] SC CLAYEY SAMD: fine grained, light grey-grey with H L T0PSOIL
!
e some §ilt and seme fine roots M b
i N Sl R R 2 [ PO ]
I3 s CLAYEY SAMD: (ine grained, orange, with some low to RESICUAL -
b I medium plasticity ¢lay clay content increasing xith
s b
X/.)d depth
C 3
-5,5;' "R TSR SIO LAY mdiun to high plascicity gt | g | B -
/v/ grey, mottled orange & red with sand fine to :
‘;}/ nediun grained b
1 _4’?? -
4 _
b ] &
_ﬁ/ 4
q;%l,/ clay beging to have a slightly fissored i
/‘% structure from 1.3m with @ trace of former
”jﬁ% roots and red ironstaining 7
T :
ks ;
] G T S A N 1 1 I S
. SaubY SILTY CLAY, medium plasticity 1ight grey EXTRENELY WEATHERED ROCK
—'?/ with send tine orained =1
J?é B
1% 1
2%
_ pit JIP7 lermingted at 240 m -
3 ]
4
METHID PENETRATION SAMPLES TESIS. EIC CLASSIFICATION CONSISTENCY/DENSETY INDEX
M natural expasure SYMBOLS AND SOIL s very soit
X existing excavation 1 2 3 4 ble resistance U undisturbed sample {ne) DESCRIPTION 5 soft
84 backhoe bucket @angin? h 9 disturbed sample based o0 uni Fied f tiin
g twlldozer h%ade very slow progress | 89 t)u}!f sample classification system 5t stiff
R Bulldozer 1ipper WATE E environgental sample ¥SL very Stiff
£ excavator A VS vane shear KOISTURE H nard
HA  hand auger D none obser ved 0°  dynamic penetrometer B oy Fb ir 1able
HT  hand tools £ Aot neasy ed F field density M moist VL very loose
SUPFORT oo et devel WS water sanple W aet L loose
SH shoring  SC shotcrste) = cater autHow Wp olastic Tinit HD aediun gense
Nil oo support = Wl Hquid linit i dense
B8 rockbolts E>—  water inflox yp very dense
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Coffey Geoseiences Pty Ltd
ACN 056 333 516

engineering log -

0%

AR
V747474

W]

nit no

JTP8

sheet i of 1

exCavation office job no: 612023/
client: SHOALHAVEN CITY COUNCIL pif commenced: 31-03-99
principal: pit campleted: 31-63-98
project: EFFLUENT DISPOSAL STUDY logged by ;
pit location: JEABERRA ESTATE, ST GEOAGES DASIN IAEFER 10 ORAING) checked by: /
equipment type and model: BACKHOE R L Surface: NGT MEASURED
excavation disensions: 4 nlong 0.45 m wide orientation datum
< § ) Bloss
2 = |2 materizl sz | 25 lES® strycture and
2l £ |&ls samples, | sglo | S8 soil tyserplasticity or particle characteristics %2 | =3 = additional odservations
121 § [E]E {testsete | SE(5 | &5 colour. secondary and minor components g5 | 5 kPa
=1 J1234 o 828%
- () n - . <
=l “ = 9 i} S/ B CLAYEY SAND: Fine grained, brown, with some sili and | M L TOPSDIL
% 0 ::(f" 3 fine roots, breaks up in S0mm pedals A 0
w il CLAYEY SAND: tine grained, orange, with @ trage of
¥ T sj1t and oceasioral medium to coarse anqular and 4= ST e R
= e wounded quartz gravel Ao S
[ A SANDY STLTY CLAY medium to high plasticity. orange RESTOUAL
g 0 PSR | with sand fing grgined _  _ ______ ... L |
g j‘ L1 SANDY CLAY: medium plasticity orange with Some 5t
S sngular sandstone gravel
. Pit JIP8 Terminated at 060 m
- Backhoe refusal at O 6m on moderately
weathered sandsione
1 ]
o ]
o -
2
s 2 _
3 ]
2 4
= METHID PENETRATION SAMPLES TESTS EIC CLASSIFTCATTON CONSISTENCY/DENSTTY TNDEX
=l 0 natur al expusure SYMBOLS AND SOIL Vs yery solt
| ox o eastigecavation | 1 2 3 4 e | undisturbed Sample len} DESCRIPTION § saft
] 84 backhoe bucket rangin? to 0 disturbed sample pased on unified 3 hr_m
wi B pulldozer plade very siow progress | 85 Dulk sample classification system 5t Stiff
= I bulldozer ripper WATER £ envirenrental sample St very stifi
gl € excavator ¥S  vane shear MOISTURE H har ¢
£i Ha hand auger 0 none obser ved 0P  dynamic penetrometer 0 dry Fb frigble
=i T hand teals ¥ nat measur ed f0 field density " noist VL very loose
S SUPPORT oo weter lewel ¥ water sanple i uat L Joose
£ SH shorjng  SC shotcrete]| —= wter outilow ¥ plastic Timit MD medium gense
&1 Nil no support -Q : ™ Yiquid linit n dense
=l BB rockbolts B water Inflow D very dense
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Coffey Geosciences Pty Ltd -
ACN 036 333 516 E@E “{7 pit ra
JTP9
engineering log - 22
t . sheet i of 1
excava lon affice job no:  612023/1
client: SHOALHAVEN CTTV COUNCIL pit comnenced: 31-03-99
principal: pit completed: 31-03-39
project: EFFILUENT DISPOSAL STUDY 1ogged by: ) ;
pit location: JERBERARA ESTATE, 5T GEORGES BASIN (REFER T0 DRAWING) checked dy:
equipeent type and model:  BACKHOE RL Surface: NGT MEASURED
excavation dimensions: n long 0,45 o wide orientation: datum;
o s A Elebs
5l g | g nater ial »s |25 |EEE structure and
- © = — 1 35 o = i+3 H
2| 5 |88 smles ). sg o | OB s0il type:plasticity or particle chracteristics | B2 | 2% = gdditional observations
Je S |Z]| 2 ftestsete 2 S5 |[§ i colour secondary and minor comgonents gs £ kP
-~ a = | 3= < =) b=t
= 1234 SR szgs
= - =1 o ] )*',,/, 5C CLAYEY SAND: fine grained light grey with some ] L TOASOIL
W et fine roots
& st H
= '// CH SILTY CLAY; high plasticity, orange. with a trace of =Hp H RESIDUAL
_/f sand fine grained. massive structure
5 1] %
A 4 L __.
= D [ % V5t
=] — b
A
1 r/] ———
1 ? <Hp
5%, .
i o, : . ' |
\ ﬁg/ SANDY SILTY CLAY: low to medium plasticity, crange EXTAEKELY WEATHEAED RACK
—{;{!‘; with brown layer ing sand fine to medium grained
§ys%p)
7
22 I U N R 1 N I A
- o SANDSTONE: Highly weathered fing grained, HIGHLY WEATHERED ROCK
o — grange-brown. With some extemely weathered bands
o | ; :
% -
u 2 —y
- Pit JIP9 Terminated at 240 m
3 ]
§ 4
- ME THOR PENETRATION SAMPLES, TESTS ETC CLASSIFICATION CONSISTENCY /DENSTTY INDEX
s N natural exposure SYMBOLS AND SOIL 5 very soft
o X existing excavation 1 2 3 4 it4le resistance U undisterped sanple fme) DESCRIPTION 5 soft
=t BH  backhoe bucket ? r;ngiﬁ rggis a 0 disturbed sample pased on unified F tirm
w| B aulldozer blade very s?uw progress | Bs  bulk sample classitication system St stiff
E R tulldozer ripper WATER E environmental sample Y5t very stiff
G| E excavator ] ¥5  vane shear MOISTURE H nard
gl M nang suger ”Uft]e abser “;5 P dynanmic penetrameter 0 dry Fir iriable
2| HT - hand tools ¥ not measure FO tiald density p noist 4L very loose
&{ SUPPOAT Yo veter leve} WS water sample " vet L lnose
54 SH shoring  SC shoforetep “= N i 5
El w1 supgo;t 'Q water outflod :lll Dlas@;c llnm ED ndizgégm gense
=| M rockbolts B water inflow Hagid Lmit D very dense
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1998

[C} Copyright Geosciences Pty. Ltd.

Coifey Geosciences Pty Ltd

ACN 056 335 516 EFEEW pit no
JIP$0
: : ARNRRE
ngineering log -
€ gav t'{}ng g VL4 ot 1 o 4
gxXCavatl office job nr 6120231
client: SHOALHAVEN CITY COUNCIL pit cormenced: 31-03-99
principal: pit completed: 31-03-89
project: EFFLUENT DISPOSAL STUDY logged by:
pit location: JERGERRA ESTATE, ST GEORGES BASIN (AEFER TO DRAXING) checked dy:
squipment type and model:  BACKHCE ft L Surface: NOT KEASURED
excavation dimensions. 4 along 0.45 n wide orientation: . datum
g & : 2Eless
=" g |4 naterial »g | B |85 8 structure and
o = | = L == B = i3 H
El £ |g|lg(smies |, S8l | S8 s0il typeplasticity or particle charactesistics | % | B3| & additional abservations
2| 5 B2 |testsete |2 Bz |5 | BF colour  Secondary and sinor components 25 g5 kPa
23 i 2888
al =10 }/ SC CLAYEY SAND: fine grained. light grey with some 0 L TOPSOIL
' 5ilt and roots M0
[ 7 CH | SILTY CLAY; medium to high plasticity, oramge, with | <M H RESTOUAL
1 / 3 trace to some sand fine grained with slight
_;’}/4 fissuring and a trace of roots _
(A
4 )
%7
| 7,
?Q SANOY SILTY CLAY; light grey, motiled crange, some EXTREMELY WEATHERED ROCK
-;,4,?4 red fissured structure breaks up into 20-500m
| “f’/'zi// pedals gravelly from 0 8-0 Sm _
7
9
-
1
| 7 N N R S 111 1
: SAMDSTONE: fine grained light grey motiled orange HIGHLY WEATHERED ROCK
highly weathered
— Pit JTP{O Terminated at 240 n -
J Practical refusal with backhoe at 2 da
3 -
4
METHOD PENETRATION SAMPLES, TESTS, ETC CLASSIFICATION CONSISTENCY/DENSITY INDEX
N natural exposure SYNBOLS AND SOIL ¥s very saft
X existing excavation | 1 2 3 4 Jittie resistance 9 undisturped sample (an) DESCARIPTION 5 soft
B backhoe bucket = reing f 0 disturbed sample pased o1 unified F fzr_r;lf
i Buildozer blage | very slow progress { B bulk sample classification system st stiff
R bulldozer rippet E environmental sample VY5t very stiff
£ excavator HATER VS vane shear KOISTHRE H hard
Hh  hand auges 0 none odserved DP  dynamic penetrometer B ory Fb friable
HT  hand tonls % Aot neasured FO  tield density ¥ noist L very loose
SUPPOAT ot lpvel ¥S  water sample ¥ wet L loose
SH shoring  SC shotcretel — e viai ] med ium dense
Nil no s;ggur‘t = wter outflo ;[]) g!azzéclimt 0 dense
A8 cockboits B>~ wter inflow 1 ' ] very dense
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{C) Copyright Geosciences Ptv. Ltd. 1998

Coffey Geosciences Pry. Ltd

ATH 095 335 516 E@EFE pit ne
JiP1d
engineering log - 2222
t . n sheet i of |
exXcavatld office job n  G12023/1
client: ' SHOALHAYEN CITY COUNCIL pit commenced: 31-03-99
principal: pit completed: 31-03-99
project: EFFLUENT DISPOSAL STuQY logged by:
pit location: JERACRAA ESTATE, ST GEORGES BASIN REFER TO ORAXING] checked by:
equipment Lype and model:  BACKHOE A L Surface: NOT REASURED
excavation dinensions: 4 mlang 0.45 n wide . orientation: datum
s g T
3 = | B material vg |83 |558 structure and
R=] o = e 52 e @ . ) "
E| £ igjg oS | 58] | 2B soil type:plasticity or particle eharacteristics | &5 | BZ{ 2 additional observations
2| g [F]2 |twstseic & B % %: colour. secandary and minor components EH Eé kPa
123 il sg58
w =1 o 0 5C CLAYEY SAND: fine grained light grey with some L TOPSOIL
silt and roots
CH SILTY CLAY: medium to high plasticity, orange, sty RESIOUAL
b mottled red, with a trace to some sand fine grained H
D ]
J becoring light grey from 1 1n S
Ll [ s R RS S RN B B B I [ TR AP P
SILTY CLAY; medium plasticity, light grey Fissured EXTREMELY WEATHERED ROCK
1 structure withsome sand fine grained
Kl I SINGSTORE Fine gradnes Lignt grey-orange manly | 1 | {17 RIGHLY WEATWERED ROCK
] weatherad
2
i Pit JIP1! Terminated st 220 n
J 51 nighly Lo noderate
SSHIR SR to ekl
3
4
HETHOD PCNETRATION SAMPLES, TESTS. ETC CLASSIFICATION CONSISTENCY/DENSITY INDEX
B naturai gxposurs SYMBOLS AND SO11 ' very soft
bt existing excavation [ 1 2 3 4 Jittle resist U undisturbed sanple {mm) DESCRIPTION 5 soft
B backhoe bucket *——|_\_ péngiﬁ?fiﬁls CE | p gisturbed sample nased on unified F firn
8 buildezer blade | very slow progress | Bs  bulk sample ¢classification system st stiff
R bulldozer ripper E environmantal sanple ¥St very stiff
E eXCEYVaLO! HATER NS vane shear MOISTHRE H har¢
HA  hand auger B nane pbserved [P dynamic penetrometer 1 ary Fu friable
KT hand tools X not measure FO field density 0 noist VL very loose
SUPRDAT o wter lewel S water sample ¥ et L loose
SH shoring SC shotcrete| — ¥ lastic linit ] medium dense
Mil no support ¢  vater outfloy Wi ?mm Jinit 0 dense
B8 rockbolts P water inflow g very dense
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{C] Copyrioht Geosciences Pty. Ltd.

Caffey Geosciences Pty Lid

ACN 056 335 516 @@F J; Ew pit no
JIP12
engineering log - 2227
extavation L
' office job noz 61202371
client: SHOALHAVEN CITY COUNCIL pit commenced: 31-03-99
o incipal: pit compieted 31-03-99
project: EFFLUENT DISPOSAL STUDY logged by:
pit location; JERBERRA ESTATE, ST GEDRGES BASIN [REFER TO (RARING) checked by:

equipment type and model:  BACKHOE A L Surface: NOT MEASURED
gxcavation dimensions. 4 = long 0.43 m wide orientatisn: datum:
re
5 s . 2 |loek
2 L g | = material ez | BS [ESE ~structure and
B2l S |g|lg = |, 58| | S8 s0il type: plasticity or particle characteristics | 2= | o= | & additional observations
gl g |32 testsete ¢ BB |E | 85 colour secondary and @inor companents g5 | g5 kPa
£ pi=1 o o
1234 =1 288§
i 5 0 M S e CLAYEY SAND: fine grained, lignht grey with some TORSCIL
T silt and some fing roots breaks up in hard lumps ug
_'ﬂé to 20Cnm frcn O im depth
£ p CH | SILTY CLAY medium ta high plasticity, orange-trown | <ip { H RESTOUAL
// § red, with a trace of sand fine grained slight
1/ / Fissur ing
77 }
7%
_;/
179
1
147
7Y
i / -
79
? SANDY SILTY CLAY: medium to high plasticity, light EXTREMELY WEATHEREQ ROCK
h / grey nottled orange, & red highly fissured breaks
//* into pedals of 20-50mn with rec ironstaining in some
//' fing root hairs
o
" SANDSTONE:  fine grained, 1ight grey-orange with T RIGALY WEATEREQ fOCK
some extremely weathered sections
2 -
Pit JTP12 Terminated at 250 m
3 -
4
METHOD PENETRATION GAMPLES, TESTS EiC CLASSIFICATION CONSISTENCY/DENSITY INDEX
N natur al exposure SYMBOLS AND SOIL VS very soft
X existing excavation | 1 2 3 4 Litt]e resist U undisterbed sample (mal PESERIRTION g soft
B4 backhoe bucket fanging ta e |0 disturoed sarple based on unified F Fira
g bultdozer blade | very 5?0\1 progress | 85 bulk sample classification systen St stiff
R tulldozer ripper E envirenmental sasple Y5t very skiff
E excavator HATER ¥S  vane shear HOISTURE H hard
KA hand auger D none odser ved 0P dynamic penetrometer 0 iy Fb frianle
Bl hané tools ¥ aot measured FD field density ¥ neist YL very loose
SUPPORT yoooate level WS water sasple " wet L lonse
SH shoring SC shaicrete) — W plastic linit K nediun dense
Mil no support ~  vater outflod W] Tiuid limit 0 dense
fB rockbolts P water inflow i0 very dense
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Coffey Geosciences Pty Ltd
ACN 056 335 516

engineering
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log -
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office job no:  G12023/§

pit no

JIP13

sheet 1 of |

client:
principal:
project:

pit location:

SHOALHAYEN CITY COUNCIL

EFFLUENT OISPOSAL STUDY

JERBEARA ESTATE, ST GEORGES BASIN (AEFER T0 JRAWING)

pit commenced: 3{-03-99
pit completed: 31-03-89

1ogged by
checked by

U0 surface.  NOT KEASURED

equipment type ang model:  BACKHOE
excavation dimensions: 4 nlong 0.45 n wide orientation: datum:
5 5 : Elees
2 o | o material ps | 25 |55 strycture and
o B[ = S . 52 B | = . .
BE| S |glgfsmwles . sSgla | S8 si type:plasticity or particle characteristics | Ba | @n | & additional ohservations
2| 5 [2fE{estselc r 3@ ‘:;; :E: colour secondary and minor cosponents 25 %g kPa
i 234 il 8888
w Elo ) / S CLAYEY SAND: fine grained 1ight grey with fine ] L TOPSOIL
Tas roots and a trace te some silt E
1 LI SILTY CLAY: medium plasticity corange & light grey ySt RESTOUAL 7
i mottled B
0 | Lo
3 -
LE [ 0 N P VU S I S N N S T e S —]
0 SANDY SILTY CLAY: medium plasticity, light grey, EXTAEMELY WEATHERED AOCK
pottled orangs, with some red ironstaining highly h
fissured structure with fine reot hairs i
' R B R B SHOSTONE fine graied, Lignt greyorenge witn | | |11 |1 RGO WEATHEREO ROCK |
some extremely weathered sections 7
2 —
] Pit JIP13 Terminated at 260 m 4
1 4 -
4
HETHOD PENETRATION SAMPLES, TESTS, EIC CLASSIFICATION CONSISTENCY/BENSITY TNDEX
N natur al exposure SYMBOLS AND SDIL VS very soft
1 existing excavation ] 1 2 3 4 . istan U undisturbed sanple (am) DESCRIPTION 5 soft
81 backhoe hucket ' r;ngiﬁ TESISWOCE | 0 disturted sanple based an unified F fira
] buildezer blade ery s?nn progress | B85 bulk sample glassification system St stiff
R bulldozer ripper E environmentz] sample Y5t very skiff
E excavator HATER ¥S  vane shear HOISTURE H nard
HA  hand auger 0 nang obser ved 0P dynaric penetrometer 0 iy Fi friable
BT hand teals % not mezsured - FO field density y woist Vi very loose
SUPPORT o ety level WS water sample ¥ ot L loose
S{f sharing  SC shoicrete] — water outilo W plastic linit ] nedium dense
Nil no support ’Q in ¥1 Yiguid limit 0 danse
fB rockbalts B> water inflov 10 very dense
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1998

(C) Copyright Geesciences Pty. Ltd.

Coffey Geosciences Pty Ltd
ACH 035 33 516 E@EFE V] pit ng
} JTP14
- : AR
engineering log -
exgavationg ! el e L0
: office job no;  G12023/1
client: SHOALHAYEN CITY COUNCIL pit commenced;  31-03-93
orincipal pit compleied: 31-03-99
project; EFFLUENT DISPOSAL Siuny 1logged by: M
pit location: JERBEARA ESTATE, ST GEORGES BASIN {REFER T0 CRARINSG] checked hy:
equiptent type and model:  BACKHDE R.L Surtace: K0T WEASURED
excavation dinensions: 4 nlong 0.45 0 wide orientation: datum:
5 g . EBlass
2 L S material pe | E5 558 . structure and
El S |g|g|smles. | sglg [ <B s0i1 type: plasticity or particle characteristics | &g | 24 = additional odservations
2] 5 122 |wstsee & 8F |5 | &7 colpwr secondary and minar coORpaRERts 25 | g5 kFa
e —_— (=]
1234 = b e 8388
—7F B - N - ] -
- =] 0 0 ;{, sC CLAYEY SAND: fine grained light grey, with low M L TOPSOTL
oot plasticity clay with seme siit and fine rects
A7/ UL | SILTY CLAY: negium plastivity orange with atrace | > | Vst RESIDUAL
; 4 to some fine grainec sand
1/
[
o
L]
]
(]
1]
g
L
D e SANDY SILTY CLAY. fedium plasticity, 1ight urey, G EXTREMELY WEATHERED ROCK mist
f some red irenstaining fissured structure in places in places
£y
e
L
b
127,
7 N .
_,,/'1./ centains some highly weathered ironstone
3 ?{'/ hands from § .90
/%
K
.
]
9 /%
A Pit JIP14 Termingted &t 270 m
3 4
4
HETHOD PENETRATION SAMPLES TESTS. ETC CLASSIFICATION CONSISTENCY/BENSITY INDEX
E| natural exposure SYMBOLS AND SOIL VS very soft
X existing excavation | { 2 3 4 1 st U undisturbed sampla [mal DESCRIPTION 5 soft
84 backhoe bucket r';ngiﬁ FESISIANCE [ p disturbed sample pased on unified F fira
8 oulldozer blade very 5?“ progress | Bs  bulk sample classification systen 5t stift
A bulidozer ripper RATER £ environsental sampie ¥t very stiff
£ excavator VS vane shear MOISTURE H hard
WA hand avger 0 nong obser ved 0P  dynamic penetcaster Fu friahie
not reasured : ; 0 dry
HT  hand tools ¥ FD field density " st ' very loose
ESPPGHT o shoret Jooeter level ¥ water samle W et lﬁ[l Iog;e )
shor in shotcrete| — P fediun dense
Nil 5111 : rt weter nutflow i lastic limt ] dense
11 00 Suppa water inflow )| }iquid init
A3 rockbalis B ! ) very dense




T88-239

Cotfey Geosciences Pty Ltd
ACN 056 335 516

0

'17 pit no

JTP15
engineering 1og - PO
t - sheet 1 of |
exCavarion oftice job no: 61202311
client: SHOALHAYEN CITY COUNCIL pit commenced: 31-03-99
principal: pit completed: 31-03-99
oroject: EFFLUENT DISPOSAL STUDY ogged by:
pit ipcation: JERBERAA ESTATE, ST GEOASES BASIN [REFER TO DRARING) checked by:
equipment fype and model:  BACKHOE RL 'Surface: NOT MEASURED
excavation dimensions: 4 n long 0.45 n wide orientation: datum
s Bloss
& g | = rater ial ws | B2 |ESE structure and
il = —_ e ) L . o 55 3.?.7 = & - “ -
2| £ lgls smples 1. 52 |e | SE seil typerplasticity or particle characteristics | &5 | B2 1 & additional gbservations
fE g S12 |testsele F S5 |8 | 84 celoyr  secondary and minar compenents 85 | 55 kPa
“ 1234 L= T
=" =1 D 2 7 CH ORGANIC CLAY: medium plasticity, dark grey with Hp TOPSOIL
= b fine roots and organic spongy material U I
W 4 Q CH SILTY CLAY: high plasticity, grey-trown with fine Mp ALLUVIUM
’& % rogts Slightly fissured structure
= 0 %/ pecoming 1ight grey brown matsled orange .
i // rassive stricture
= - /%
199
1%% (
0 % %
t 1 % e
27
Ny /
2%
..//
177
4/
pro /4/ *
e A
5 4
o 177
g Y
z 77
E -
41 g
1 2
A Pit JiP5 Terminated at 260 m
3 ]
% 4
=1{ METHOD PENETRATION SAMPLES TESIS EIC CLASSIFICATION CONSISTENCY/DENSITY INDEX
g # patural exposure SYMBOLS AND SOIL Vs very soft
- X existing excavation 1 2 3 4 ‘ttle resistance Y undisturbed sacple (mm) OESCAIPTION 5 soft
z gH gaﬁgoe hugke; EWN? i D disturbed sample based oo unilied 3 firn
2 ulldozer biade very slow progress | B Bulk sample c1assiHication systen St stitf
g R hulldozer ripper WATER £ environmental sample V5t very stifi
Sl E excavator 0 VS vane shear HOLSTURE i hard
Sl M hand auger none obser ved 0P dynamic penetrometer 0 dry o friable
| HT - hand tonls % not. peasured 0 fielt deasity " noist VL very loose
g SUPPORT § vater level ¥S  water sample W ot L logse
g Sf_! shar ing .SE shotcrete| —= water out(low Wp plastic liit D nedium dense
&1 Nil no support ~ : Wl Viuid Yiait 0 dense
=| BB rockbolts P water dnflow ) very dense
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SYDNEY Page 1 of 5
ANALYTICAL
LABORATORIES
Office:
PO BOX 48 e
ERMINGTON NSW 2115 ‘:;;-n::—:("‘ -;:.3 _
COrr s yid -_1
Laboxratory: GERWTY Ly R
1/4 ABBOTT ROAD WTL;g;uEi* R
SEVEN HILLS NSW 2147 i
Telephone: (02) 9838 8903 . 099 :
Fax: (02) 9838 8919 9§ APR 1
A.C.N. 003 614 695 ayohEY *
NATA Reg. 1884 o :
.--_'-—-‘--’_‘ .
ANATYTICAL REPORT for:
COFFEY GEQSCIENCES PTY LTD
PO BOX 125
NORTH RYDE 2113
ATTN: ANDREW DAWKINS
JOB NO: SAT.7628
CLIENT ORDER: G12023/1

DATE RECEIVED: 08/04/99
DATE COMPLETED: 16/04/99
TYPE OF SAMPLES: SOILS

NO OF SAMPLES: 4

" S Issued on 23/04/99
Lance Smith

National Association of Testing - .

" Aunthorities, Australia - { Chief Chemist )

NATA Endorsed Test Report
This document may not he
reproduced except in fufl.
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ANALYTICATL, REPORT

T1
RA

JOB NQ: SAL7628
CL.IENT ORDER: G12023/1

*PHOSPHORUS
SAMPLES SORPTION ESP CEC
mg/kg % MEQ$
1 JTr4/0.6-0.7 600 2.0 8.0
2 JTP?/O-4"'0.5 400 Ong 2-3
3 JTP11/0.4-0.5 550 2.9 7.5
4 JTP14/0.4-0.5 560 2.0 6.0
MDL 1 0.1 0.1
Method Code 59 C35 57

Preparation P5 P5 P5
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TICAL
RATORIES
ANALYTICAL REPORT

JOB NO: SAL7628
CLIENT ORDER: G12023/1

------------ e EXCHANGEABLES —me—mm—m e

SAMPLES Na K Ca Mg Mn Al
MEQ$ MEQ% MEQ% MEQ$% MEQ% MEQ%

1 JTP4/0.6-0.7 0.16 0.12 0.23 3.45 <0.01 3.8
2 JTP7/0.4-0.5 0.02 0.02 0.34 0.70 <0.01 1.0
3 JTP11/0.4-0.5 0.22 0.04 1.45 4,05 <0.01 2.1
4 JTP14/0.4-0.5 0.12 0.06 0.10 2.75 <0.01 2.7
MDL 0.01 0.01 0.01 0.01 0.01 .l
Method Code S7 sS7 S7 s7 57 57

Preparation P5 P5 P5 P5 P5 P5




YDNEY
ANALYTICAL
LABORATORIES

JOB NO: SAL7628

CLIENT ORDER: G12023/1

SAMPLES
1 JTP4/0.6-0.7
2 JTP7/0.4-0.5
3 JTP11/0.4-0.5
4 JTP14/0.4-0.5
MDL
Method Code
Preparation

RESULTS ON DRY BASIS

.01

57
P5

.01

S7
B5

ANALYTICATL, REPORT

Page 4 of 5

SOLUBLES

Ca Mg
MEQ% MEQ%
<0.01 0.10
0.01 0.17
0.04 0.45
<0.01 0.31
0.01 0.01L
57 87

B5 P5

.01

s7
P5

P!



SYDNEY Page 5 of 5
ANALYTICAL
LABORATORIES

ANALYTICAL REPORT

JOB NO: SAL7628
CLIENT ORDER: G12023/1

METHODS OF PREPARATION AND ANALYSIS

The tests contained in this report have been carried out on
the samples as received by the laboratoxry.

P5 Sample dried, split and crushed to -150um

*S9 Phosphorus Sorption - Dept of Agriculture Standard Method
Determined by APHA 4500F

C35 Exchangeable Sodium Percentage - Silver Thiourea Extract
Determined by APHA 3500D

57 Cation Exchange Capacity & Exchangeable/Soluble Cations

Determined by Silver Thiourea Method

*The laboratory’s NATA registration does not cover performance of this service

A preliminary report was faxed on 16/04/99
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coffey GeOSCiences Pty Ltd AC.N.056 336 518

Geotechnical

Resources

determination of emerson class number

client : SHOALHAVEN CITY COUNCIL
principal :
project I cFFIUENT DISPOSAL STUDY

location : JERBERRA ESTATE. 8T GEORGES BASIN

Environmental

Techni

job no :
laboratory :

date :
test report :

cal Project Management
142 Wicks Road, North Ryde, NSW, 2113
Ph: (61 2) 9888 7444 Fax: (61 2) 9878 81556

G12023/1
SYDNEY
15/04/89

v B

test procedure &

AS128938.1-1957
sample identification: J7P9 (0.4 - 0.5m)

Sample supplfed by CG-Wollongong an the 9/4/99.

test data
time start of 712/4/99
test: 15:26
time dispersion 12/4/99
commences: 15:27
time dispersion Not
Observed

completed:

does not slake

slakes

remoulded material

time start of
test:

time dispersion

commences:

time dispersion
compieted:

2l descrinti

({CI/CH} CLAY - medium ta high
plasticity.light brawn.

type of water used: Distiled

water temperature: 20.5°

immersion of air dried crumbs
U 1
X swell |:| @
does not swell i :'

complete dispersion D

partial dispersion X

no dispersion [:]

®
@

H

immersion of remoulded material

4

disperses D

®

does not disperse

a

calcite or gypsum

present

absent

vigorous shaking

@ ©

class number

disperses D
flocculates D
Emerson

0'% UDIBIAA LHR'T J2GWNN wiod

= 011 AY4 8A3UBISS0ER AS110N D1 THAIN LAON

oral

N\
N\

accreditation.

This laboratory is accredited by the National Association of
Testing Authorities, Australia, The test(s) reported herein
have been performed in accordance with the terms of
This document shall not be reproduced
except in full without the prior approval of the laboratory.

Authorised Signature
NATA No

431

161+ 77

CAINeS




Coffey Geosciences Pty Ltd, ., ... ..

Geotechnical Resources Environmental Technical Project Management
142 Wicks Road, North Ryde, NSW, 2113
Ph: {61 2) 9888 7444, Fax: (61 2} 9878 8155

determination of emerson class number

Coffev P»
y rYssrsa

client:  SHOALHAVEN CITY COUNCIL job no: G12023/1
principal : laboratory : SYDNEY
project :  £FrfUENT DISPOSAL STUDY date: 15/04/99
location : JERBERRA ESTATE, ST GEORGES BASIN test report :
test procedure : A871289.3.8.1-1997
sample identification: JTP3 (0.5 - 0.6m)
Sample supplied by CG-Wollangong on the 9/4/99.
test data immersion of air dried crumbs
ir dried I does not slake D vL

) slakes e swell ij @

time start of 12/4/99
. 15:27

test: does not swell D @
time dispersion

commences: complete dispetsion |:| @

time dispersion partial dispersion ] @

completed: B

no dispersion i —‘|

remoulded material immersion of remoulded material
{

time start of 13/4/99

test: 11:50 disperses ] @
. . . does not disperse <

time dispersion

commences:

time dispersion i
calcite or gypsum

present ] @

completed:

material description absent [

vigorous shaking
{CI} CLAY - medium plasticity light .
brown orange. disperses & @
flocculates D @
type of water used: Distiffed E
merson

class number

water temperature: 20.5°

At LOIKIAA | UG w3 1a0uina wiod

- R AL SHDIANROAT ARILAA (D) | LD A 4NA

aecl

" This laboratory is accredited by the National Association of § Y
Testing Authorities, Australia. The testls) reported herein £3, 1%
L have been performed in accordance with the terms of " ;
accreditation. This document shall not be reproduced Authorised Signature

except in full without the prior appreval of the laboratory. NATA Mo 431
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Coffey Geosciences Pty Ltd . ., ..o

Geotechnical

Resources Environmental Technical Project Management
142 Wicks Road, North Ryde, NSW, 2113

Ph: {61 2} 9888 7444, Fax: (61 2) 9878 81565

determination of emerson class number

Coffey 22
y YIrrri

client : SHOALHAVEN CITY COUNCIL jobno: G12023/1
principal : ' laboratory : SYDNEY
project i E£FFI UENT DISPOSAL STUDY date : 75/04/99
location 1 JERBERRA ESTATE. ST GEORGES BASIN test report :

test procedure : A87289.3.8.1-1997
sample identification: JTP70 (0.4 - 0.5m)

Saniple supplied by CG-Wollongong on the 9/4/93

test data immersion of air dried crumbs

does not slake |:| -L

i dried ]

slakes = swell J

time start of 12/4/99

test: 15:25

time dispersion

commentes: complete dispersion [l @
time dispersion partial dispersion M @
completed:

no dispersion <] ——]

remoulded material

13/4/99
11:45

time start of
test:

time dispersion
commences:

time dispersion

completed:

ial descrinti

{Cl) CLAY - medium

immersion of r

does not swell

moulded material

97}

disperses

e

®

does not disperse

X

calcite or gypsum

present

absent

vigorous shaking

plasticity.orange brown, some fine disperses @ @
to medium sand
flocculates D @
type of water used: Distilled
Emerson

water temperature: 20.5°

class number

®

OF UCIEIRA | HR 1 Jequiny Wied

QGG | - P11 Ald 520UBIO800G ABHOD (0} LHDIRALOD

" This laboratory is accredited by the National Association of
Testing Authorities, Australia.” The test{s) reported herein

. have been performed in accordance with the terms of
accreditation. This document shall not be reproduced

except in full without the prior approval of the laboratory.

Authorised Signature __

NAT

‘A Ne 431




Coffey Geosciences Pty Ltd , _, .......

Geotechnical Resources Environmental

determination of emerson class number

client : SHOALHAVEN CITY COUNCIL
principal :

project 1 crFlUENT DISPOSAL STUDY
location : JERBERRA ESTATE, ST GEORGES BASIN

job no :
laboratory @
date :

Technical

test report :

Project Management

142 Wicks Road, North Ryde, NSW, 2113
Ph: (61 2) 9888 7444, Fax: {61 2) 8878 8155

G12023/1
SYDNEY
15/04/99

vy B3

test procedure : AS1289.3.8.1-1997

sample identification: JTP12 (0.4 - 0.5m)
Sample supplied by CG-Welfonqong on the 9/4/99,

test data immersion of air dried crumbs
ir dried | does not slake D _;
slakes B4 f
time start of 12/4/99 swe [ ®
. 15:28
test: does not swell D

time dispersion

®
@

commences: complete dispersion |:|
time dispersion partial dispersion L
completed: .

no dispersion <

-

remoulded material

'S

time start of 713/4/99
17:52

test: disperses

0|®

does not disperse

time dispersion

X

commences:

time dispersion

calcite or gypsum

completed:

present

[]
®

material description absant

X

immersion of remoulded material

vigorous shaking

{Cl} CLAY - medium plasticity.red
brown.trace of fine sand.

type of water used: Distilfed

water temperature: 20.5°

disperses O @
flocculates < @
Emerson
&
class number

Atdr LOIIBA | UG JBALENA HUINJ

» DIV Ald 530UBI0503M ABL10N (DY 1 HAIMAADD

ARRI

This laboratory is accredited by the National Association of
Testing Authorities, Australia. The test{s) reported herein
have been performed in accordance with the terms of
accreditation. This document shall not be reproduced
except in fuli without the prior approval of the laboratory

NATA No 431



Coffey Geosciences Pty Ltd , ., ... o6

Geotechnical Resources Environmental Technical Project Management

142 Wicks Road, North Ryde, NSW, 2713
Ph: (681 2) 9888 7444 Fax: {61 2) 9878 8155

test results

cient :  SHOALHAVEN CITY COUNCIL jeb no : G12023/1
principal : laboratory : SYDNEY
project :  EFFLUENT DISPOSAL STUDY date : 15/04/98
location : JERBERRA ESTATE, ST GEORGES BASIN test report :
test procedurs AS12894.37 tast date : 13/4/99
Sample pH
[dentification Units
JTP3 (0.5-0.6m) 52
JTPY (0.4 - 0.5m) 517
JTPIO (0.4 - 0.5m) 5.3
JTP12 (0.4 - 0.5m) 4.7

remarks : Samples supplied by CG-Wollongong on the 9/4/99.

This laboratory is accredited by the National Association of . H
Testing Authorities, Australia. The test(s) reported heregin 3

0 o b 4§79
have besn performed in accordance with the terms of . !

accreditation. This document shall not be reproduced Authorised Signature . //
except in full without the prior approval of the [aboratory NATA No 431 { ﬁWW
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Coffey Geosciences Pty Ltd , ., ........c

Gaotechnical Resources

test results

Environmental Technical

142 Wicks Road, North Byde, NSW, 2113
Ph: (81 2} 9888 7444, Fax: {61 2} 9878 8155

Projeet Management

Coffev P>>»
v T L

client:  SHOALHAVEN CITY COUNCIL job no : G712023/7
principal : laboratory : SYDNEY
project : LI UENT DISPOSAL STUDY date : 15/04/99
logation : JERBERRA ESTATE, ST GEORGES BASIN test report :

Prepared In accordance with AS1289 4.3.7 test method test date - 13/4/99

test procedureg @

Sample

Electrical Conductivity

{dentification

Units usfem

JIP3 {0.5-06m)

JTPY (0.4 -0.5m}

JTP10 (0.4 - 0.5m)

JTP12 (0.4 - 0 5m)

0.07

0.56

0.03

0.04

remarks : Samples supplied by CG-Wollongong on the 9/4/99.
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APPENDIX C

Preliminary Water Balance Calculations

Coffeys=
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Coffey Geosciences Pty Ltd «iossassis

JubNoqolz 23//.
Computations Sheet /ol

N >|
Client SAM Aofef‘ é% CJ"L”C"-’( Office §

Principal Date 30 /ﬁv( /??7
Praject f .ﬁﬂ /U—bvf cpa-t @_1 z

Location /%44540,\/5 q}ré/zﬂsw ,997‘/44;’13 Checked

A B T @ - masmazaf Jéw
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APPENDIXD

Drawings
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