
 
 
 

 
 

 
 

ATTACHMENTS 
 
 
 

 
Planning and Development Committee Meeting 

 
05 August 2015 

 
5.30pm 

 
City of Albany Council Chambers 

 
  



PLANNING AND DEVELOPMENT COMMITTEE 
ATTACHMENTS –05/08/2015 

 
TABLE OF CONTENTS 

 

Attachment Report 
No. Description Page No. 

A  Planning & Development Committee  
A PD087 CONSIDERATION OF SCHEME AMENDMENT – 

LOT 1879 DAVIES ROAD, KALGAN 
1 

A PD088 CHANGE OF USE – USE NOT LISTED – 
PRIVATE FUNCTION CENTRE, LOT 100, 1 
SHELLEY BEACH ROAD, KRONKUP 

128 

A PD089 RECONSIDERATION OF SINGLE HOUSE AT 
LOT 75 AND SINGLE HOUSE AT LOT 76 
RANGE ROAD, YAKAMIA, 6330 

155 
 

    
 

  



This map has been produced by the City of Albany using data from a range of agencies. The City bears no
responsibility for the accuracy of this information and accepts no liability for its use by other parties.
Reproduced by permission of Western Australian Land Information Authority, Copyright Licence SLIP 436-
2014-1. www.landgate.wa.gov.au

Wednesday, 15 July 2015

1:15000

REPORT ITEM PD087 REFERS

1

http://www.landgate.wa.gov.au/
craigm
Polygon

craigm
Sticky Note
Unmarked set by craigm

craigm
Typewritten Text
Subject lot



Attachment 2 – Albany Local Planning Strategy Excerpts 
 

Section 8.3.1 Strategic Settlement Direction 
 
Section 8.3.1 Strategic Settlement Direction of the Albany Local Planning Strategy 2010 
(ALPS) sets the following strategic objective: 
 
“Facilitate and manage sustainable settlement growth for the urban area in the City of 
Albany” 
 
The ALPS sets out the following aims to achieve this objective: 
 
“The ALPS aims to contain the spread of fragmented urban and rural living areas in the City 
by: 
 
• Providing for growth in urban areas, rural townsites and rural living areas as designated 

in ALPS.  
• Minimising the development footprint on the landscape to help protect biodiversity and 

the environment.  
• Promoting energy conservation.  
• Providing greater housing choice.  
• Minimising journey length from home to work/school/services and encouraging the use 

of public transport, cycling and walking. 
• Reducing government expenditure on servicing current and future populations.” 
 
Section 8.3.5 Rural Living 
 
Section 8.3.5 Rural Living of the ALPS sets the following strategic objectives: 
 
“In the long term encourage the efficient use of existing rural living areas, based on land 
capability to maximise their development potential.” 
 
“Ensure that future rural living areas are planned and developed in an efficient and co-
ordinated manner by being located either adjacent to Albany as designated on the ALPS 
maps, or within existing rural townsites in accordance with Table 5 along with adequate 
services and community infrastructure.” 
 
The ALPS expands on this by stating that “The strategy’s objectives for Rural Living areas 
are to: 

• Discourage the creation of additional rural townsites for living purposes.  
• Avoid the development of Rural Living areas on productive agricultural land, other 

important natural resource areas and areas of high bushfire risk, flooding and 
environmental sensitivity.  

• Avoid the development of Rural Living areas on future and potential long-term urban 
areas.  

• Provide compact growth of selected existing rural townsites in accordance with Table 4, 
based on land capability and available services and facilities. 

• Minimise potential for generating land-use conflicts.” 
 
Section 8.5.4 Tourism 
 
Section 8.5.4 Tourism of the ALPS sets the following strategic objective: 
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“Encourage sustainable rural tourism uses and developments in location that are compatible 
with existing land uses, especially agriculture activities”. 
 
The ALPS expands on the matter of tourism as follows: 
 
“The ALPS supports tourism activities in the City’s rural areas because it broadens Albany’s 
economic base and provides additional jobs, particularly within or near existing townsites 
and settlements.  Tourism developments need to be located, designed and managed in 
ways that protect and enhance an area’s scenic and environmental attributes”. 
 
The ALPS also recommends the following actions to achieve the above tourism objective: 
 
“Encourage the development of sustainable tourism uses and proposals that integrate with 
the City’s unique natural and man-made landscape and heritage values”. 
 
“Put in place in the LPS1 necessary mechanisms to accommodate contemporary tourism 
development proposals”. 

REPORT ITEM PD087 REFERS

3



AYTON  BAESJOU 
                 P  L  A  N  N  I  N  G                                                                                                               ABN: 15 061 140 172 

 11 Duke Street 
Albany WA 6330 

Ph 9842 2304 Fax 9842 8494 
 

 

 
 
 
 
 
 
 

CITY OF ALBANY 
 
 
 
 

 

LOCAL PLANNING SCHEME NO.  1 
 
 
 

AMENDMENT  NO. 12 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

REPORT ITEM PD087 REFERS

4



 

 
 
 
 
 

MINISTER FOR PLANNING 
 
 
 

PROPOSAL TO AMEND A LOCAL PLANNING SCHEME 
 
 
 
 

 
 
 
 
LOCAL AUTHORITY:          CITY OF ALBANY 
 
DESCRIPTION OF LOCAL         
PLANNING SCHEME:          LOCAL PLANNING SCHEME No. 1 
 
 
TYPE OF SCHEME:          DISTRICT SCHEME 
 
 
SERIAL No. OF AMENDMENT:       AMENDMENT No. 12 
 
 
PROPOSAL: 
 

 
Rezoning  Location 1879 Davies Road,  Lower Kalgan  from  the  ‘General 
Agriculture’ zone to the ‘Rural Residential’ zone and ‘Parks & Recreation’ 
reserve. 
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PLANNING AND DEVELOPMENT ACT 2005 

 
 
 

RESOLUTION DECIDING TO AMEND A 
LOCAL PLANNING SCHEME 

 
 
 

CITY OF ALBANY 
 
 

LOCAL PLANNING SCHEME No. 1 

DISTRICT SCHEME 

AMENDMENT No. 12 

 
 
 
RESOLVED that the Council, in pursuance of Section 75 of the Planning and Development Act 
2005, amend the above town planning scheme by: 
 

 
Rezoning  Location 1879 Davies Road,  Lower Kalgan  from  the  ‘General 
Agriculture’ zone to the ‘Rural Residential’ zone and ‘Parks & Recreation’ 
reserve. 

 
 
 
 
Dated this ___________________day of _______________________     _______________ 
 
 
 
 

_________________________ 
CHIEF EXECUTIVE OFFICER 
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1. INTRODUCTION 

Lot 1879 is located within a Rural Residential Development Precinct as set out in the City of Albany’s Local 

Planning Strategy. 

 

The  policy  for  the  area  indicates  that  Council  will  generally  support  proposals  for  rural  residential 

development subject to compliance with relevant general policies and management of identified issues. 

 

As the adjoining properties to the north and west have already been zoned for rural residential purposes 

and are currently subject to detailed subdivision application, the owners of Lot 1879 wish to extend that 

zoning so that infrastructure planning can be co‐ordinated with the adjoining developer. 

 

The following report provides background information in support of the rezoning. 

 

 

 

2. LOCATION, AREA & ZONING 

Lot 1879  is  located between Nanarup Road and Davies Road,  some 16  kilometres northeast  from  the 

Albany City Centre.  Refer Location Plan.  The site is located on elevated land with outstanding views over 

Oyster Harbour and King George Sound. 

 

The property  is 14.1640ha  in area and  is currently zoned  ‘General Agriculture’ under  the provisions of 

Council’s Local Planning Scheme No. 1. 
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3. PLANNING CONTEXT 

 

The key planning document within  rural areas of  the City of Albany  is  the Local Planning Strategy.   As 

noted in the introduction, the property is located within a precinct identified for Rural Residential zoning, 

subdivision and landuse. 

 

This has followed the rationale and arguments for same contained within the previous Rural Strategy as 

follows: 

 

Policy Justification 

a) Due to its undulating topography, scenic quality and the spectacular views it affords, the area 

has the potential for both rural residential development and small scale tourist development; 

b) Land in the area generally has a high or moderate capability for housing development; 

c) Revegetation  of  cleared  areas  and  protection  of  existing  remnant  vegetation  would  be 

achieved as a result of subdivision; and 

d) Sealed road access is available. 

 

Identified Constraints and Land Management Needs 

a) The area generally needs revegetation (particularly that part of the area adjacent to Gull Rock 

Road) and existing remnant vegetation needs protection from stock; 

b) Low  lying  areas  and  creek  lines  need  to  be  revegetated  to  prevent  further  erosion  and 

minimise nutrient runoff; 

c) Land uses need  to be established  such  that nutrient  losses  to  the Kalgan River and Oyster 

Harbour are prevented; 

d) Some steep slopes are unsuitable for development (or where pole or pier construction may 

be appropriate); 

e) Some low lying areas may be unsuitable for development. 
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Excerpt from City of Albany Local Planning Strategy 

 

4. SITE DESCRIPTION 

(REFER TO LANDFORM RESEARCH ATTACHMENT I) 
 
Location 1879 lies on the western flanks of Mount Mason North to the east of Oyster Harbour. 

 
The  land accommodates a substantial dwelling and associated outbuildings  in the north east.   Access  is 

provided by a formal Right of Carriageway through to Davies Road. 

 
The  general  area  has  been  used  for  agriculture  for many  years.    The more  capable  soils  are  cleared, 

although portions of the more rocky soils  in the north of the site remain as grazed remnant vegetation.  

Properties  in this area were first settled  in 1834, when Patrick Taylor established a farm to the north of 

Nanarup Road. 

 
The Lower Kalgan area has experienced changes  in  land uses  in recent years with significant portions of 

the area being converted to small rural holdings and  lots.  The adjoining land to the west and north has 

been subdivided to rural living lots. 

 
Some land use diversification has been locally occurring on a small scale, to orchards, horticulture, small 

scale tourist accommodation and hobby farms/rural industries. 
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5. EXISTING ENVIRONMENT 

(SOURCE: LANDFORM RESEARCH ATTACHMENT I) 
 
5.1 Geology and Geomorphology 

The site lies on the western flanks of Mount Mason North dropping from ≈148 metres AHD in the north 

eastern  corner down  to  110 metres  in  the  south western  corner.   Mount Mason North  is  a  remnant 

granite/gneiss hill that has been of a similar form during recent geological time. 

 
The granite and gneiss of Proterozoic age, with included occasional dolerite dykes were once covered by 

a  laterite soil profile across  the  landscape, although  this has been  largely removed  from Location 1879 

apart from some gravel in some upper soil profiles. 

 
Weathering of the granite to the east has released medium grained quartz sand that has been deposited 

in the small valley in the south. 

 
 
5.2 Soils 

Three main  soils  exist  across  Location  1879,  reflecting  the  various  regolith  history  of  the weathering 

granite/gneiss basement. 

 
Brown Gravelly Loams occur on the lower slopes in the east.  These soils have yellow brown sandy gravel 

to 400 mm over lighter brown and yellow brown loam and clay subsoils. 

 
These  loam  soils  are  developed  on  the  deep weathering  profile  of  the  granite/gneiss  basement with 

laterite  gravel  shed  from  upslope  and  degeneration  of  the  laterite  soil  profile  added  to  the  upper 

horizons. 

 
Slopes are moderate. 

 
Brown Sand over Loam Duplex 

These occur on the  lower slopes with sand to depths of approximately 300 mm over  lighter brown and 

yellow brown loam and clay subsoils.  The sands are medium grained quartz sand shed from weathering 

of granite up slope.  Sand is more prominent at lower elevations along the creek line in the southwest. 

 
These  loam  soils  are  developed  on  the  deep weathering  profile  of  the  granite/gneiss  basement with 

quartz sand shed from upslope being added to the upper soil horizons. 

 
Slopes are moderate to steep. 

REPORT ITEM PD087 REFERS

15



AYTON BAESJOU PLANNING    CITY OF ALBANY  LOCAL PLANNING SCHEME NO. 1 
CONSULTANTS IN URBAN & REGIONAL PLANNING    AMENDMENT NO 12  PLANNING REPORT 
 

 
 
 
 

 

Y:\2014\24 O'DEA\DRAFT LPS1 AMD TEXT.DOC    ‐ 7 ‐ 

Rocky Loam 

Where  the  basement  granite  has  been  exposed  in  the  north  and  northeast,  brown  loam  and  yellow 

brown loam with sandy surface horizons are present. 

 

Basement granite/gneiss rock outcrop is frequent and slopes tend to be steeper. 

 

The key soil types are listed below. 

KEY  SOIL TYPE  DESCRIPTION

S/L  Brown Sand over 

Loam Duplex 

Medium grained quartz sand depths of approximately 300 mm over lighter brown and 

yellow brown  loam and  clay  subsoils.   Sand  is more prominent at  lower elevations 

along the creek line.  Slopes are moderate to steep, becoming steeper upslope. 

R  Rocky Soils  Dark  brown  loam  grading  to  lighter clays  between  common  and  frequently  large 

granite outcrops.  Steep slopes. 

GL  Brown Gravelly 

Loams 

Yellow brown sandy gravel to 400 mm over lighter brown and yellow brown loam and 

clay subsoils.  Slopes are moderate to steep. 

 

 

5.3 Climate 

Weather data is recorded at Albany, but the local climate may be slightly different due to the orographic 

effects of the slopes of North Mount Mason.  

 

The overall climate however is warm, dry summers with cool, wet winters. 

 

Rainfall at Albany is about 800 mm per year.   

 

Temperatures have summer maxima of 25oC in the hottest months down to just over 15oC in the coldest 

months, July and August.  Minimum temperatures range down to 10 o C in the coldest months.  The cool 

winter temperatures can assist potential fruit crops that require a chill factor.  Frosts are not common. 

 

Annual evaporation  is  less than 1000 mm per year, with rainfall exceeding evaporation  for almost nine 

months of the year. 
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5.4 Vegetation 

The better soils have been cleared apart from scattered trees which generally remain on the upper slopes 

in the north which were not suitable for cultivation but have been grazed. 

 

Rare and Priority Species 

A search was made of the CALM and WA Herbarium databases prior to the site inspection.  The perennial 

species listed on those databases are generally easily recognised and would be observable at this time of 

year.  Whilst it was the wrong time of the year to observe annual species such as the Orchidaceae, they 

are unlikely to be present based on the lack of species, understorey and amount and continued grazing. 

 

No Declared Rare or Priority species were observed during the site inspection. 

 

The  tree  species  are  Jarrah  Eucalyptus  marginata  in  one  patch  in  the  central  north  with  Marri  E. 

calophylla  in  the  remainder and on  the  slopes.   One plant of Kingia australis was observed associated 

with  the  granite  outcrop.    The  vegetation  was  probably  originally  Jarrah‐Marri  Low  Forest.    Agonis 

linearifolia  Thicket  occurs  along  the  creek  line,  with  the  introduced  Black  Wattle  Acacia  decurrens 

occurring on the creekline in the central south.   

 

Species List 

All species noted during the site inspections are listed below:  

Family Genus/Species Remnant Jarrah‐
Marri Low Forest 

Creek 
line 

Dasypogonaceae  Kingia australis X  
Mimosaceae  Acacia decurrens* X 
Myrtaceae  Agonis linearifolia X 
  Eucalyptus calophylla X  
  Eucalyptus marginata X  

 

Vegetation Condition 

Remnant  tree  cover only occurs  along  the  creek  line  and  associated with  the  granite outcrops  in  the 

north. 

 

The  vegetation  condition  is  classified  as  "Completely  Degraded"  with  a  clump  of  "Good"  condition 

associated with the creek. 
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5.5 Surface and Groundwater 

Water runoff from the area can be significant during storm events down the steeper slopes to the creek. 

 

The quality of  the water  in  the creek at  the  time of  the site  inspection was 70 mSm or 385 mg/L salt, 

which is fresh (potable <180 mSm).  

 

No seepages were observed on the upper or lower slopes.  

 

5.6 Fauna 

The  amount  of  fauna  is  directly  related  to  the  proportion  of  remnant  indigenous  vegetation.  Even 

isolated  trees have habitat potential  and  the  clumps of  remnant  trees are  correspondingly  important.  

The scattered trees in the north, and the vegetation associated with the creekline, will provide habitat for 

birds, with some small reptiles likely to be associated with the granite outcrops.  Frogs are likely along the 

creek line. 

 

The survival of  fauna  is dependent on  the retention of habitat,  land uses on already cleared areas and 

education of landholders. 

 

5.7 Heritage 

Aboriginal Sites 

The Department of Indigenous Affairs database has no known aboriginal sites recorded for the property.  

Clearing was  commenced generally  in  the area  in  the mid 1830's and  thus much of  the  site has been 

disturbed for many years.  On the other hand aboriginal sites are known from nearby, such as the stone 

fish traps in Oyster Harbour.  There are many developments in closer proximity to the fish traps than this 

site.  

 

European Heritage 

Whilst the site has been farmed for many years there are no heritage features on site. 
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6. HYDROLOGICAL ASSESSMENT 

 (SOURCE: LANDFORM RESEARCH ATTACHMENT I) 
 

Surface water runoff can be significant from sloping land such as this during storm events and in winter 

when the soils are saturated.  

 

Calculations of runoff can be estimated based on Coles and Moore, 1998, Runoff and Water Erosion,  in 

Soil Guide, Agriculture WA, Bulletin 4343 which assumes approximately 70 mm  runoff  for an 800 mm 

rainfall and a 90% exceedance rate.   Runoff from the granite outcrops is likely to be greater. 

 

Small quantities of water could be captured by dams  located on the slopes but without seepages these 

may not hold water  through summer.   Water  is associated with  the creek, and a bore or dam may be 

possible adjacent to the watercourse. 

In general therefore there is only likely to be sufficient water for stock, and with small rural lifestyle lots 

scheme or other water may be required to supply stock. 

 

A calculation of the quantity of water able to be captured can be made. 

 

Using a conservative figure of 70mm runoff from the loamy slopes and say 100mm for steeper slopes this 

will generate 700  ‐ 1000 kL/ha/year.   Water harvesting techniques may have to be used.   These would 

include: 

• Forming contour drains feeding to storage dams in lower elevations.  The contour drains will 

need to be cut into the clayey subsoils. 

• Directing the collected water to dams. 

 

Water quality is expected to be good and suitable for all uses. 

 

Potable water can be readily provided by 90 000 ‐ 140 000 litre rainwater tanks.   
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7. ALTERNATIVE LANDUSES 

 (SOURCE: LANDFORM RESEARCH ATTACHMENT I) 
 

Whilst the site has some good quality soils, the soils are steep and there is a significant amount of rocky 

soils with granite outcrop.  The site is also restricted by the creek in the south.  Land to the and north has 

been  subdivided  to  rural  living.   When  taking  into  account  all  the  factors,  a  change  to  rural  living  is 

possibly a likely and desirable outcome depending on planning issues. 

 

A change of  land use could provide reductions  in nutrients and help satisfy market demands for  lots of 

this type. 

 

 

8. GEOTECHNICAL FACTORS 

 (SOURCE: LANDFORM RESEARCH ATTACHMENT I) 
 

8.1 Foundation Stability 

Whilst  the  site  is  underlain  by  granitic  rocks,  the  steeper  slopes  and  subsoil  loam  and  clay  require 

consideration when  developed.    However  the  soil  conditions  are  similar  to  the  steeper  parts  of  the 

Albany townsite. 

 

Restrictions on foundation conditions can be overcome by engineering input and design. 

 

Slopes across the site vary from 10 to 15% with minor localised steeper areas. 

 

Foundation stability  is provided  in the table below for the soil types present, but  is generalised only for 

those soil types.  Depending on the nature of the proposed development, the design and earthworks, Site 

Class P may apply.   For example constructions requiring more  than 400 mm natural  fill and/or 800mm 

sand  fill  should  be  classified  as  Site  Class  P  to  ensure  adequate  compaction  to  prevent  differential 

settling.   

 

Winter rainfall has not been as great over the past few years and the soils are not as wet as they would 

have been previously.    In a sequence of wet years  it can be expected that the soils of the  lower slopes 

would have higher moisture levels, based on the duplex nature of the soils.   
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Management Actions that may be used to improve foundation stability could include but not be limited, 

to the following.   See Australian Geomechanics Journal March 2000 (Landslide Risk Management).   The 

following are engineering practices for sloping soils that have been used, for example, in the construction 

of dwellings within the Albany townsite. 

• Provide upslope cut off drains  

• Do not load soils with water, up slope of developments. 

• Minimise the depth of cut and fill. 

• Ensure natural  soil  fill  is adequately  compacted, especially where dry  clay  is used as  fill  in 

summer. 

• Provide retaining walls and structures for fill. 

• Retain trees on steeper slopes and plant further trees. 

• Consider the use of flexible or split level structures  

• Secure or remove any loose boulders 

• In some situations sub‐surface drainage may be required. 

• Place retaining walls on natural basement rock where possible 

• Design for lateral creep pressures on slopes. 

• Use rows of piers or strip footings orientated up slope on sloping ground. 

• Design drains to minimise erosion. 

• Minimise water loading of soils. 

Soil Description  Foundation 
Soil Stability 

AS 2870
Site Class 

Ease of Excavation Constraint which may be present.
See Table in Appendix 3 

Brown Sand over  
Loam Duplex 

Moderate  S ‐M * Moderate to high a c t 

Rocky Soils  High  S ‐M * Can be very low a k n r v x  
Brown Gravelly Loams  Moderate  S ‐M * Moderate to high ‐‐‐‐

*  Site Class P may apply.  For example constructions requiring more than 400 mm natural fill and/or 800mm sand should be 
classified as Site Class P to ensure adequate compaction to prevent differential settling. 
Individual site assessments are recommended for developments because soil conditions change laterally. 
 

Geotechnical issue   Management 
Foundation 
Stability 
 

• See the above Management Actions for some methods of reducing potential foundation 
limitations on steeper slopes and more clayey soils. 

• Compaction  of  clay  fills  can  be  difficult  when  dry  or may  potentially  expand  when 
wetted.  Clay is therefore not recommended for fill. 

• Foundation stability  for developments on the more gentle slopes  is high, AS 2870 Site 
Class S but M on steeper slopes. 

• Developments  requiring  more  than  400  mm  fill  may  be  AS  2870  Site  Class  P  with 
engineering input into the design and placement of footings. 

• Clay based fill should not be loaded with water from above as this will decrease stability. 
• Individual site assessments are recommended for developments because soil conditions 

change laterally. 
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8.2 Drainage & Flood Risk 

Flood data is not known, but on geomorphological and field evidence, the only risk areas are storm flows 

from upslope which will be minor and localised and along the creekline for which setbacks will apply. 

 
Geotechnical Issue     Management
Flood Risk  • Setbacks from the creek will be required.

 

8.3 Stability of Dams 

There  is  potential  for  dams  to  be  located  on  slopes.    Construction  is  recommended  to  be  by  an 

experienced operator because of the risk of slope failure for inadequate structures. 

 
Geotechnical Issue     Management
Stability of Dams 
 

• Any dam should be constructed by or supervised by an experienced operator. 
• Dwellings should not be located downstream of dams. 

 

8.4 Capability for On Site Effluent Disposal 

Phosphate Retention  Indices  (PRI) of all  soils on  site are high when compared  to  the database of  type 

soils held by Landform Research for PRI and with Chemistry Centre data.  However the sandy upper soil 

horizons  that  occur  on  top  of  some  soil  units  have  reduced  water  retention  and  therefore  lower 

phosphate retention.   For example wastewater could run  laterally through the more sandy surface soils 

especially near the creek and not be retained for sufficient time within the soil profile. 

 

PRI  tests  can  frequently  be misleading  because  all materials  greater  than  2 mm  are  sieved  from  the 

sample prior  to  testing.    This means  that  a  gravelly material will have  the phosphate  retaining  gravel 

removed from the sample prior to testing, most likely resulting in a PRI value much different to the actual 

situation.   On  the other  hand  clay normally has  a  high  PRI, but  in  the  field  duplex  soils  and  reduced 

permeability means that nutrient enriched water will often not or only slowly penetrate the clay  layer.  

This can show lower phosphate retention in the field than indicated by the PRI.  In the case of the subject 

land interpretations of the nutrient management of the soils is felt to be more valid. 

 

Nitrogen  loss will occur  in moist soil conditions through denitrification  if water  is retained for sufficient 

time.  See 9.6 Nutrient Management. 

 
Soil Description  Effluent Disposal Comment 
Brown Sand over Loam Duplex  Low to High See following Table
Rocky Soils  High  where  wastewater  is  contained  in  loam  soils 

between outcrops, otherwise very low
See following Table 

Brown Gravelly Loams  Moderate to High See following Table
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1 Soil Test Hole

SOILS - LAND CAPABILITY
LOCATION 1879,  DAVIES ROAD,

LOWER KALGAN
Landform Research November 2004
Basemap  DOLA Air Photo Scale 1 : 3 000 at A3

0 100 100 150 200
METRES

KEY SOIL TYPE DESCRIPTION

S/L Brown Sand over
Loam Duplex

Medium grained quartz sand depths of approximately
300 mm over lighter brown and yellow brow n loam
and clay subsoils. Sand is more prominent at lower
elevati ons along the creek l ine. Slopes are moderate to
steep, becoming steeper upslope.

R Rocky Soils Dark brown loam grading to li ghter  clays betw een
common and frequently large granite outcrops. Steep
slopes.

GL Brown Gravell y
Loams

Yellow brown sandy gravel to 400 mm over lighter
brown and yellow brown l oam and clay subsoils.
Slopes are moderate to steep.

KEY SOIL TYPE Foundation
Stability

Effluent D isposal Constraint
See Table

S/L Brown Sand
over  Loam
Duplex

S - M * Low to High a c t

R Rocky Soils S - M * Generally low but
can be High where
waste water is
confined to loam
soi ls

a k n r v x

GL Brow n
Gravelly
Loams

S - M * Moderate to High ----

* Site Class P may apply.  For example constructions requiring more than 400 mm
natural fil l  and/or 800 mm sand should be classified as Site Class P to
ensure adequate compaction to prevent differential settling.

Individual site assessments are recommended for developments because
soil conditions change laterally.
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Permeability and Infiltration Results 

No  permeability  or  infiltration  tests  were  conducted  on  this  site.    Samples  were  conducted  on  the 

adjoining  lots  to  the  north  and west  in  the  same  soil  types  and  these  can  be  used  to  indicate  the 

permeability because they were undertaken in winter conditions. 

 

Those infiltration tests were established according to the Health Regulations.  However no aggregate was 

used and  the holes were not  scraped out  the next morning because  it was  felt  that  this gives a more 

realistic  reading, with  the  settled  clays  being  similar  to  organic  sludge  that  can  accumulate  in  leach 

drains.    Testing  soils  in  this  manner  cannot  compensate  for  any  microspores  in  the  soil  due  to 

invertebrate or other soil fauna activity that may not occur under a leach drain. 

 

Based  on  those  tests  and  soil  observations  some  subsoils  with  a  significant  clay  content  had  slow 

infiltration of  greater  than 60 minutes  for 25 mm.    The upper  soil horizons were  found  to be better.  

Therefore  inverted  and  semi  inverted  leach  drains  or  alternative wastewater  treatment  systems  are 

recommended. 

 
Geotechnical Issue  Management
Site Capability for Effluent 
Disposal 
 

• Conventional septic systems are recommended to be inverted or semi inverted, 
and bunded by natural loam or gravel soils on the down slope side or installed 
with an  impermeable membrane  setback  from  the  side of  the  leach drain on 
the down slope side to assist in waste water penetrating the natural soils.  

• Alternative  effluent  systems  are with wastewater  disposal  areas  to  be  sized 
according to underlying subsoil permeability.  10L/m2 is regarded as acceptable. 

• Appropriate setbacks will be required from water bodies. A buffer of 50 metres 
for  development  and  alternative wastewater  disposal  and  100 metres  for  a 
conventional septic system to the creek line is recommended. 

• Stormwater drainage and retention may be required. 
 

8.5 Landscape Risk 

The site is underlain by granitic basement close to the surface, with frequent outcrop in the central and 

northern parts.   

 

An assessment of  the Landslip Risk using Australian Geomechanics Guidelines  lists a Low  to Moderate 

Risk  of minor  structural  damage  such  as  separations,  cracking  and minor movements  on  the  steeper 

slopes. 
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Potential  slippage  on  slopes  relates  to  foundation  stability  and  is  considered  under  8.1  Foundation 

Stability.  Under that section a range of potential management actions are listed, based on the Australian 

Geomechanics Society Guidelines, together with the site classification based on AS2870.  Some sites may 

require a Site Class P where engineering input is required. 

 
Geotechnical Issue   Management
Landscape Risk  • Covered by the considerations in 5.1 Foundation stability. 

 
 
 
9. ENVIRONMENTAL MANAGEMENT 

(SOURCE: LANDFORM RESEARCH ATTACHMENT I) 
 

The following items are identified as the most likely to impact on the environment.  These items can be 

managed  by  the  implementation  of  the management  recommendations.   Other  items  are  unlikely  to 

impact or the impact is regarded as small.   

 

9.1 Aesthetics 

The site  lies to the south of Nanarup Road protected visually from Nanarup Road by being  located on a 

south facing slope. 

 

Portion of the site will be able to be seen from Gull Rock and Davies Road, but only as glimpses. 

 

Developments will be partially protected by existing vegetation on site and on adjoining properties. 

 

The colour and style of developments should be visually compatible with the area. 

 

Environmental Issue   Management
Remnant Vegetation 
 

• Development  should  include  preservation  of  existing  remnant 
vegetation. 

• Mature  trees  should  be  preserved  and  protected  from  grazing 
pressure. 

Dwellings, fences and other 
developments are to be aesthetically 
compatible with the area. 
 

• Restrictions  can  be  placed  on  the  use  of  visually  non  compatible 
materials.  

Potential Land Uses 
 

• Scattered  dwellings  on  smaller  rural  holdings  are  becoming  more 
common  in  the  Kalgan  area,  even  on  sloping  sites.    For  example 
adjoining subdivisions to the north and west. 

• The  existing  trees,  landform  and  roadside  vegetation  provide 
screening from most of the surrounding areas. 
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9.2 Preservation of Agricultural Land 

Whilst  the  site  has  some  good  quality  soils  they  are  steep  (for  agricultural  purposes)  and  there  is  a 

significant amount of rocky soils with granite outcrop.  The site is also restricted by the creek in the south.  

Adjoining land to the north and west has been subdivided to rural living.   

 

The  site  forms  a  disjointed  smallholding  in  an  area  currently  experiencing  subdivision  pressure  and 

therefore this loss of less productive land will not be significant.  

Environmental Issue   Management
Protection of Agricultural 
Land 

• Significant constraints apply to agriculture use on site and the loss of this type of 
land is not considered significant. 

Soil Preservation 
 

• Restrictions  could be placed on  stocking  rates  to Agriculture WA  standards,  to 
ensure soil preservation on the soils. 

 

 

9.3 Landuse Buffers 

The adjoining land to the north and west has been subdivided to rural living and thus the land use on site 

is  compatible with  those  land  uses.   Dwellings  are  present  to  the  south  and  the  land  to  the  east  is 

remnant vegetation.  

Environmental Issue   Management
Lot Sizes 
 

• Lot sizes are more related to planning issues than land capability.  Most soils are 
capable  of  effluent  disposal  systems  on  lots  as  small  as  2  000m2,  although 
planning and  servicing considerations will determine  the actual  lot  sizes, which 
will be larger than this minimum size. 

Buffers  • No special buffers required. 
 

 

9.4 Rivers & Streams 

There is only one watercourse in the south of the site. 

 
A buffer for development from this creekline is recommended.  This could be 50 metres for development 

and  alternative  wastewater  disposal  and  100  metres  for  a  conventional  septic  system.    Natural 

regeneration  (Agonis  linearifolia) of  this buffer would occur  from  the existing vegetation  if  stock were 

excluded and the Acacia decurrens are removed. 

Environmental Issue   Management
Stream Side Vegetation 
 

• It  is  recommended  that  there  be  no  clearing  of  the  vegetation  along  the 
watercourse.   

Stream Flows 
 

• Stream flows entering the site are unlikely to be available to future  landholders 
who may not hold  riparian  rights.   Environmental  flows  should be maintained, 
and any dam or bore should be set back from the watercourse. 
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9.5 Flora & Fauna 

The only remnant vegetation are scatted Eucalypt trees (see 5.4 Vegetation). 

 

Stream side vegetation should be retained.   There  is an opportunity to form a corridor along the creek 

line to link to the remnant vegetation to the east. 

 

The protection of flora, fauna and biodiversity depends on the maintenance and enhancement of habitat.  

As the vegetation is recommended to be retained and linkages upgraded, the existing fauna is unlikely to 

be significantly impacted on by any changes in land use on the existing cleared areas. 

 

Environmental Issue   Management
Flora and Fauna 
Corridors 
 

• Mature trees should be preserved where possible. 
• Clearing restrictions and  the use of building envelopes are recommended  to be 

applied to the remnant trees. 
• Stream  line  vegetation  and  vegetation  associated with  rock  soils  and outcrops 

should be protected. 
• It  may  be  possible,  when  considering  additional  screening  belts,  to  link  the 

vegetation  remnants  along  the  creek  towards  the  remnant  vegetation  to  the 
east. 

Remnant Vegetation  • See Flora and Fauna corridors above. 
   

 

 

9.6 Nutrient Management 

Currently potential nutrient export comes from the washing of fertiliser, soil particles and manure down 

the sloping soils to the creek line during the significant rainfall events.  The worst time for nutrient export 

from grazing is during summer storms and in winter when the soils are saturated. 

 

The presence of dung beetles increases the rate of nutrient recycling and thus reduces the potential for 

nutrient export. 

 

As the site is proposed for rural smallholdings wastewater disposal will be the main issue. 
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Effluent Disposal 

The capability of the soils for wastewater disposal  is considered under 8.4 Capability for Onsite Effluent 

Disposal.  This section considers the fate of nutrients and their potential to be exported from the site.  

 

The main  issue with  effluent disposal  is  the design  and placement of  the  system  to  ensure  adequate 

microbial purification and retention of nutrients.   The gravelly  loam and  loam soils have high capability 

for  wastewater  disposal.    However  the  duplex  nature  of  the  sandy  upper  horizons  and  slower 

permeability of the subsoils mean that consideration must be given to the potential for lateral leakage. 

 

Research by Gerritse et al 1995A, on  leach drains servicing septic tanks  in the Perth Hills  in gravel soils, 

shows that under wet conditions nitrogen is effectively lost within 10 metres. Other studies, for example 

Dawes and Goonetilleke, found that all nitrogen can be lost within 1 metre in damp soil conditions. Moist 

soils in the Albany area would behave in a similar manner and contribute to nitrogen recycling back to the 

atmosphere. 

 

Gerritse et al, 1995B,  found  that all phosphate was adsorbed within 2 metres  from a 7 year old  leach 

drain in Yarrigal loam soils that are not unlike the loam clay soils on site, and within 5 metres for a 6 year 

old  leach drain  in Dwellingup Gravels which have some similarity with the gravelly  loam soils.   Gerritse 

and Adeney 1992, in an analysis of urban areas in the hills of Perth on lot sizes as small as 2000m², found 

that the export of nutrients  in streams was  low,  in the order of micrograms/litre.   Nitrogen  losses were 

only 5% of the input concentrations.  These soils are not dissimilar to those on the study site.  Thus when 

properly installed it is not expected that there will be a significant nutrient impact arising from residential 

and small rural holdings on appropriately sized lots. 

 

Leach drains of conventional septic systems are suitable but should be inverted or semi inverted.  Leach 

drains installed in these soils are recommended to be bunded by natural soil to prevent wastewater short 

circuiting  the  soils.    On  the  other  hand  alternative  waste  water  systems  are  acceptable.      When 

wastewater penetrates the soils, good nutrient management and microbial purification should result. 

 

Nutrient Loadings and Stocking Rates 

Stocking  rates  for  soils  of  the  site  are  estimated  to  be  10  DSE  for  dry  pasture  and  where  limited 

supplemental feed is supplied.  Stocking rates should be to Department of Agriculture recommendations. 
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Estimations of the actual nutrient loading at this stage are difficult because the nature of any alternative 

land uses  is not known  in addition to the fate of nutrients as a result of denitrification, volatilisation of 

ammonia, recycling, uptake by vegetation and soil phosphate adsorption. 

 

With a current average stocking rate of 10 DSE, the estimated nutrient  loading when fully stocked with 

sheep or equivalent numbers of  stock  could be 106  kg/N/ha/year and 14.63  kg/P/ha/year.   The  likely 

nutrient  loading and  its potential export following subdivision and potential changed activities can only 

be estimated because of the variable nature of the land uses possible.   

 

A  typical conventional septic system releases 5.5kg P year and 18 kg N/year.   However allowing  for six 

chickens, a dog and cat and a 250m2 area of fertilised horticulture, a further loading of 12.3kg N/year and 

5.2  kg  P/year  can  be  added  for  the  dwelling  area.    (Data  from  Select  Committee  on Metropolitan 

Development  and  Groundwater  Supplies,  Legislative  Assembly  1994  and  Nitrate management  in  the 

Jandakot  UWPCA,  Dames  and  Moore,  undated).    One  horse  is  estimated  at  60  kg/N/year  and  11 

Kg/P/year, and one sheep 10.06 kg/N/year and 1.47 Kg/P/year.  Data for cattle from Select Committee on 

Metropolitan  Development  and  Groundwater  Supplies  shows  cattle  as  57.4  kg/N/year  and  17.6 

kg/P/year.  The value for phosphorous may be too high for cattle not fed introduced feed. 

 

Data  for  typical  land  uses  listed  below, which might  be  used  at  some  stage  in  the  future,  show  that 

overall nutrient loading is unlikely to rise with changes in land use, and with continued grazing there will 

also be no change. 

 

Typical nutrient loadings of some land uses 

Possible lot size and activity 
 

Nitrogen loading 
per hectare  

Phosphorous 
loading per hectare  

Likely nutrient scenario 

Estimated  average    current 
stocking  rate over  the whole 
property 10 DSE per hectare 

106 kg/N/ha/year 14.63
kg/P/ha/year 

Possible  nutrient  loss  through 
washing of dung down  slope during 
waterlogged  conditions  and  during 
storms. 

2  hectare  rural  living 
property, conventional septic 
system,  garden,  dog  and  cat 
as listed above and 1 horse 

45.2 
kg/N/ha/year 

10.9
kg/P/ha/year 

Unlikely  to be nutrient export when 
correctly established. 

0.5  hectare  rural  living 
property, conventional septic 
system, no stock, but garden 
and  dog  and  cat  as  listed 
above 

60.6 
kg/N/ha/year 

21.4
kg/P/ha/year 

Unlikely  to be nutrient export when 
correctly established. 
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Environmental Issue   Management
Effluent Disposal 
 

• Soil  types  are  suitable  for  conventional  septic  systems with 
some care required in the sand over clay duplex soil types. 

• See 5.4. 
Potential Water Pollutants 
 

• Surface  run  off  from  hard  surfaces  should  be  fed  through 
detention basins and soak wells. 

• Constructed dams should incorporate sediment traps. 
• Normal  soil  management  practices  such  as  maintaining 

adequate  pasture  filter  strips,  contour  cultivation,  contour 
banks as necessary and sediment traps will reduce potential 
loss of solid particles. 

• Dung  beetles  are  active  on  the  site  in  winter,  reducing 
potential nutrient loss from stock. 

• A  buffer  of  50  metres  for  development  and  alternative 
wastewater  disposal  and  100  metres  for  a  conventional 
septic system to the creek line is recommended. 

 

 

9.7 Salinity 

There is no evidence of salinity.   In granite country such as this where the soils are relative shallow and 

the rainfall high, the salt is normally already flushed out and there is little risk of significant  increases in 

salinity.  Minor salt is added from wastewater but this is not considered significant considering the likely 

lot sizes. 

 

Surface water tested was less than 70 mSm (potable water < 180 mSm). 

 

The  potential  impact on  salinity  is  therefore  regarded  as  low  and  it  is unlikely  that  there will be  any 

changes to salinity as a result of more intensive land uses.   

 

Environmental Issue     Management
Salinity  • Unlikely to be any significant changes to the regime. 

 

 

9.8 Stormwater, Erosion Potential and Soil Management 

The potential for wind erosion of the site is minimal in soils such as this.   

   

Potential water erosion  is  confined  to  the  steeper  slopes, drainage  lines and gutters which direct and 

concentrate water.    Currently there is minor evidence of water erosion in the eastern gully. 
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Some management activities that could be used to prevent soil degradation could include: 

• constructing roads, fence lines and firebreaks in locations which are less likely to lead to soil 
erosion. 

• planting deep rooted species. 

• agricultural practices  suited  to  the  retention of  adequate  vegetation over  summer, use of 
perennial species etc. 

• utilisation of grassed waterways, drains and filter strips. 

• minimisation of vehicular traffic to prevent compaction. 

With  subdivision  and  development  there  is  potential  for  further  planting  of  trees  to  assist  soil 

management. 

 
Stormwater from hard surfaces can either be detained on site or directed over broad areas such as swale 

drains and  the  like or shallow detention wetlands prior  to  release  to  the water course.     On  the other 

hand the storm water could be directed to storage dams for use on site.  Road drainage and other surface 

drainage facilities should have baffles and other restraining devices built into them to minimise erosion. 

 
Environmental Issue   Management 
Water Erosion 
 

• EPA  Guidance  Number  26,  Management  of  Surface  Runoff  from  Industrial  and 
Commercial Sites (draft) 1999.  

• See  Engineers  Australia  2003,  Australian  Runoff  Quality,  National  Committee  on 
Water Engineering. 

• Stormwater Management Manual for Western Australia, Department of Environment 
WA, 2004. 

• Guidelines  for Groundwater Protection  in Australia, ARMCANZ, ANZECC, September 
1995. 

• Environmental  Protection  Authority  Victoria/  Melbourne  Water,  undated,  Urban 
Stormwater, Best Practice Environmental Management Guidelines 

• Water and Rivers Commission, 1998, Manual for Managing Urban Stormwater Quality 
in Western Australia. 

• Surface run off from hard surfaces could be fed through shallow vegetated detention 
basins that can act as wetlands, prior to emptying to drainage lines 

• Dung beetles are active on  the  site  in winter,  reducing potential nutrient  loss  from 
stock. 

• Swale drains and detention basins could be formed as grassed areas, 300 mm deep, 
with a 1  : 10 year  rainfall event  retention  time of 20 hours.  (See Water and Rivers 
Commission,  1998,  A Manual  for Managing Urban  Stormwater Quality  in Western 
Australia, Water and Rivers Commission.   See 3.17 Grass Swales  (BMP14) page 100 
and Extended detention Basins (BMP17) page 108 of that document). 

• Stormwater from roofs could be used as a potable water source or should be retained 
on each lot. 

• Agricultural practices should reflect the sloping nature of some soils  
• Maintenance  of  adequate  vegetation  through  summer  is  normal  best  practise  to 

reduce the potential for soil erosion. 
Wind Erosion  • No special recommendations required. 

 
See the Local Water Management Plan (Attachment II) for management strategies. 
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9.9 Fire Management 

A detailed Fire Management Plan has been prepared and is included as Attachment III. 

 

9.10 Social Impacts 

The  social  impact  of  possible  changes  to  rural  living  will  be  similar  to  the  impacts  arising  from  the 

subdivisions to the north and west.  This subdivision is much smaller and therefore any changes are likely 

to be minor.  Location 1879 is only 14 hectares. 

 

Diversification of land uses can be of significant benefit to the local community through the provision of 

additional tourist facilities, and the introduction of more residents to the area. 

 

Environmental Issue   Management
Social Impact  •  No action necessary apart from protection measures. 

 

 

 

10. PROPOSED DEVELOPMENT 

 

Based on the environmental assessment carried out by Landform Research, the most appropriate use of 

the  land  is for rural retreat purposes.   This  is  in contrast to  larger hobby farms which would encourage 

the  agistment  of  stock  and  possible  horticultural  activities.   Given  the  steeper  slopes,  such  activities 

would have  the potential  for nutrients  to be exported  to  the creekline  in  the  southwest corner of  the 

property and ultimately into Oyster Harbour. 

 

Smaller  retreat  lots  based  on  the minimum  lot  size  of  1ha  are  recommended  and will  conform with 

applicable strategy and the rural residential development to the north and west. 

 

A  following  plan  has  been  prepared  to  indicate  how  the  property  may  be  subdivided  for  rural 

retreat/lifestyle purposes.   

 

One of  the constraints associated with  this property  is  the  lack of a gazetted  road  frontage.   Currently 

road  access  is made  via  a Right of Carriageway  (ROCW)  across  the eastern boundary of  the  adjoining 

property to the south through to Davies Road. 
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Road access for the development will be provided via Lot 11 to the north and for emergency purposes 

through  Lot 1301  to  the west.   The ROCW  to Davies Road  can also be  retained  for emergency access 

purposes. 

         

 

Excerpt from Subdivision Guide Plan 

 
 
Key elements of the subdivision and development proposal are outlined below. 

 

Public Open Space 

An area of public open  space  is designated  to protect  the creekline which  runs  through  the  southeast 

corner of the property.   This area will  link up with the POS on Lot 1301 to the west thereby providing a 

vegetated  corridor  which  runs  down  to  Gull  Rock  Road,  Nanarup  Road,  across  into  Candyup,  with 

proposed  links to Mount Boyle and down to the Kalgan River.   The POS can also ultimately  link through 

Lots 330 & 331 to the south and then east into the reserves on Mt Mason.  Revegetation associated with 

this extensive corridor will provide a strategic buffer helping to minimise nutrients washing into the creek 

as well as a corridor for local fauna. 
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Protection of Remnant Vegetation 

Building envelopes are designated  for each  lot and will ensure building does not occur within areas of 

existing remnant vegetation.  Due to the lack of understorey and open nature of parkland cleared areas 

(noted as completely degraded), boundary fencing for Lots 77 & 78 can be provided without impact. 

 
The small area of good quality remnant vegetation associated with the drainage line is protected by being 

located outside of identified building envelopes and being located within the public open space network. 

 

Access 

Provision of access from Lot 11 to the north will enable the subdivisional road to be constructed along 

the contour as far as possible.  This will help to minimise the impact of drainage flowing downslope to the 

creekline.    The  road  and  associated  swales will  act  as  an  interceptor  drains managing  overland  flow 

during heavy rain events, also helping to minimise erosion and reduce the export of nutrients.   

 
While an additional access point has been provided  from Lot 1301 to the west, this  is not required  for 

subdivisional purposes for lots of 1ha in area.  It will however provide an alternate emergency access and 

egress point and access along the creekline. 

 

Services 

Scheme water will be provided to each lot with fire hydrants provided as per policy.   Underground power 

and  telecommunications will also be provided  to each  lot.   Effluent disposal will be carried out on site 

taking  into  account  the  detailed  recommendations  outlined  in  Section  8.4  of  the  environmental 

assessment.   Drainage management will  follow  the  recommendations  in  the Local Water Management 

Plan (Attachment II). 

 

Management Provisions 

Comprehensive management provisions have been incorporated into Council’s Local Planning Scheme for 

the Rural Residential development on and to the north and west of the subject land and apply in addition 

to the Policy Plan.  A copy of the existing provisions and policy plan are included in Attachment IV. 

 
As the landform and management issues are similar it is proposed that this development be included into 

the same zone area.   This action removes the need for a separate Policy Plan for Lot 1879 by  including 

provisions  specific  to  the  requirements  of  Lot  1879;  requirements  such  as  fire  safe  construction 

standards,  assessment  of  foundation  zone  to  inform  foundation  design,  hazard  separation  area 

requirements and creekline protection. 
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11. CONCLUSION 

 

Lot  1879  is  located  within  an  area  specifically  identified  for  the  proposed  form  of  subdivision  and 

development.  Land to the north and west has already been zoned Special Rural and an approval for the 

initial stage has  issued.   This proposal has been designed  to  integrate with  the adjoining development, 

particularly in relation to roads, emergency access and creekline/vegetation corridor protection.  Similar 

lot  sizes  are  proposed which  are  designed  to maximise  the  enjoyment  of  the  exceptional  views  over 

Oyster Harbour and King George Sound. 

 

Due to the comparatively steep slopes for agricultural use, remnant vegetation, granite outcrops and the 

creekline, Rural uses are not considered viable in the main and would present ongoing concern in terms 

of nutrient runoff into the waterways. 

 

Rural  retreat  development,  coupled  with  the  proposed  comprehensive  management  provisions  is 

recommended and is in conformity with Albany Local Planning Strategy and associated policies. 
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SUMMARY AND LAND CAPABILITY

Land Capability is the recognition of the suitability of a site for a proposed land use.  An
integral part of this process is the identification of issues and the way they can be managed
to ensure that the proposed land use is sustainable and does not lead to significant
environmental impacts.

Capability is also very much tied up with the creativity and determination of the planner and
future land holders.

The Site

The site study is based on Location 1879, Davies Road, east of Oyster Harbour and south of
Nanarup Road.

Current Land Use

Location 1879 has been used for broad acre agriculture for many years with the area being
first settled in the 1830's.  The more capable soils are cleared, although scattered Eucalypts
remain on portions of the more rocky soils in the north.

The Lower Kalgan area has experienced changes in land uses in recent years with significant
portions of the area being converted to small rural living.  The adjoining land to the north
and west has been subdivided for this purpose.

Some land use diversification has also been occurring locally on a small scale to orchards,
horticulture, small scale tourist accommodation and hobby rural industries.

Opportunities and Constraints

Opportunities

� The sloping nature of the site with views to the south and west across to Oyster
Harbour.

� The local area is increasingly being considered to be a tourist and rural living area
� The views and landscapes that can be obtained from parts of the site.
� Proximity to Albany and other tourist locations in the area such as the Porongurup

and Stirling Ranges.
� The nearby land is increasingly being used for small scale diversified land uses and

small rural residential holdings.
� Good reliable rainfall of about 800 mm with rainfall exceeding evaporation for 8

months of the year.
� The site is well drained.
� Remnant trees that can provide visual screening.
� Good quality water is available from the stream in the south.

Constraints

� Most parts of the site have limitations on ground and surface water availability.
� Water from the stream in the south may only be available to southern portions of the

site.
� Some steeper slopes and rock outcrops occur in the north.
� Developments located on steeper slopes may require engineering input at the design

and construction stages.
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Potential and Likely Landuses

Whilst the land has some good Gravelly Loam soils other factors such as the steeper slopes
combined with an existing small lot size and adjoining land that has been subdivided for
rural living, all combine to mean that the best land use will most likely be rural living,
depending on planning issues.

Environmental and other issues that have been identified for the proposed land use.

There are minimal significant environmental issues for small rural holdings on Location
1879.

Issue Comment and Proposed Management Conclusions and Reference
Nutrient export � The soils have generally high nutrient retention

capability, with some reduction in capability in
sand over loam duplex soils. The soils are
capable of accepting waste water from
dwellings when waste water systems are
correctly installed.

� Setbacks from the existing creek will help
reduce the potential for nutrient export.

Nutrient management is discussed
in 6.6 Nutrient Management.

Remnant vegetation � The existing remnant trees are recommended
for protection.

� Stream line vegetation and vegetation
associated with the rocky granite outcrops are
recommended for protection and could form
linkages to the remnant vegetation to the east.

� Any additional planting of vegetation should
provide linkages between the areas of remnant
vegetation.

Most of the remnant vegetation on
site can be protected.

CONCLUSIONS

The soils have been assessed and the environmental issues considered.

The site is capable of accepting rural living lots.  The soils are suitable for waste water
disposal and the site joins approved small rural lots.

Environmental issues are not generally significant and can be readily managed.

Lindsay Stephens
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1.0 INTRODUCTION

A site study was carried out on Location 1879, Davies Road, Lower Kalgan on 31 March
2004 to map the soils and hydrology and provide geotechnical and land systems assessment,
to determine the suitability of the land systems to support alternative land uses.

During this study auger holes were drilled as necessary to confirm soil type or gain
information on the soils, the geology, and hydrology.  A backhoe was used to obtain soil
logs at six locations.  The salinity of all water courses and water bodies was determined.  In
addition to field observations interpretations were made from aerial photography and
research.

Site Description

Location 1879 lies on the western flanks of Mount Mason North to the east of Oyster
Harbour.  Whilst high scenic values can be obtained generally faces south.

The site is some 12 km north east from Albany town centre.

The general area has been used for agriculture for many years.  The more capable soils are
cleared, although portions of the more rocky soils in the north of the site remain as grazed
remnant vegetation.  Properties in this area were first settled in 1834, when Patrick Taylor
established a farm to the north of Nanarup Road.

The Lower Kalgan area has experienced changes in land uses in recent years with significant
portions of the area being converted to small rural holdings and lots.  The adjoining land to
the west and north has been subdivided to rural living lots.

Some land use diversification has been locally occurring on a small scale, to orchards,
horticulture, small scale tourist accommodation and hobby rural industries.

2.0 EXISTING ENVIRONMENT

2.1 Geology and Geomorphology

The site lies on the western flanks of Mount Mason North dropping from 350 metres AHD in
the north eastern corner down to 110 metres in the south western corner. Mount Mason
North is a remnant granite/gneiss hill that has been of a similar form during recent geological
time.

The granite and gneiss of Proterozoic age, with included occasional dolerite dykes were
once covered by a laterite soil profile across the landscape, although this has been largely
removed from Location 1879 apart from some gravel in some upper soil profiles.

Weathering of the granite to the east has released medium grained quartz sand that has been
deposited in the small valley in the south.

2.2 Soils

Three main soils exist across Location 1879, reflecting the various regolith history of the
weathering granite/gneiss basement.
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Brown Gravelly Loams occur on the lower slopes in the east.  These soils have yellow
brown sandy gravel to 400 mm over lighter brown and yellow brown loam and clay
subsoils.

These loam soils are developed on the deep weathering profile of the granite/gneiss
basement with laterite gravel shed from upslope and degeneration of the laterite soil profile
added to the upper horizons.

Slopes are moderate to steep.

Brown Sand over Loam Duplex

These occur on the lower slopes with sand to depths of approximately 300 mm over lighter
brown and yellow brown loam and clay subsoils.  The sands are medium grained quartz
sand shed from weathering of granite up slope.  Sand is more prominent at lower elevations
along the creek line in the south west.

These loam soils are developed on the deep weathering profile of the granite/gneiss
basement with quartz sand shed from upslope being added to the upper soil horizons.

Slopes are moderate to steep, becoming steeper upslope.

Rocky Loam

Where the basement granite has been exposed in the north and north east, brown loam and
yellow brown loam with sandy surface horizons are present.

Basement granite/gneiss rock outcrop is frequent and slopes tend to be steeper.

The key soil types are listed below.

KEY SOIL TYPE DESCRIPTION
S/L Brown Sand over

Loam Duplex
Medium grained quartz sand depths of approximately 300 mm
over lighter brown and yellow brown loam and clay subsoils.
Sand is more prominent at lower elevations along the creek line.
Slopes are moderate to steep, becoming steeper upslope.

R Rocky Soils Dark brown loam grading to lighter clays between common and
frequently large granite outcrops. Steep slopes.

GL Brown Gravelly Loams Yellow brown sandy gravel to 400 mm over lighter brown and
yellow brown loam and clay subsoils. Slopes are moderate to
steep.

2.3 Climate

Weather data is recorded at Albany, but the local climate may be slightly different due to the
orographic effects of the slopes of North Mount Mason.

The overall climate however is warm, dry summers with cool, wet winters.

Rainfall at Albany is about 800 mm per year.

Temperatures have summer maxima of 25oC in the hottest months down to just over 15oC
in the coldest months, July and August.  Minimum temperatures range down to 10 o C in the
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coldest months.  The cool winter temperatures can assist potential fruit crops that require a
chill factor.  Frosts are not common.

Annual evaporation is less than 1000 mm per year, with rainfall exceeding evaporation for
almost nine months of the year.

2.4 Vegetation

The better soils have been cleared apart from scattered trees which generally remain on the
upper slopes in the north which were not suitable for cultivation but have been grazed.

Rare and Priority Species

A search was made of the CALM and WA Herbarium databases prior to the site inspection.
The perennial species listed on those data bases are generally easily recognised and would
be observable at this time of year.  Whilst it was the wrong time of the year to observe
annual species such as the Orchidaceae, they are unlikely to be present based on the lack of
species, understorey and amount and continued grazing.

The CALM and WA Herbarium databases are shown in Appendix 2.  No Declared Rare or
Priority species were observed during the site inspection.

The tree species are Jarrah Eucalyptus marginata in one patch in the central north with  Marri
E. calophylla in the remainder and on the slopes.  One plant of Kingia australis was observed
associated with the granite outcrop.  The vegetation was probably originally Jarrah-Marri Low
Forest.

Agonis linearifolia Thicket occurs along the creek line, with the introduced Black Wattle
Acacia decurrens occurring on the creekline in the central south.

A few minor weeds were noticed such as Ink Weed Phytolacca octandra around the granite
outcrops.

Species List

All species noted during the site inspections are listed below:

Family Genus/Species Remnant Jarrah-Marri
Low Forest

Creek line

Dasypogonaceae Kingia australis X
Mimosaceae Acacia decurrens* X
Myrtaceae Agonis linearifolia X

Eucalyptus calophylla X
Eucalyptus marginata X

Vegetation Condition

Remnant vegetation only occurs along the creek line and associated with the granite
outcrops in the north.

The vegetation condition is classified as "Completely Degraded" with a clump of "Good"
condition associated with the creek.
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2.5 Surface and Groundwater

Water runoff from the area can be significant during storm events down the steeper slopes to
the creek.

The quality of the water in the creek at the time of the site inspection was 70 mSm or 385
mg/L salt, which is fresh (potable <180 mSm).

No seepages were observed on the upper or lower slopes.

2.6 Fauna

The amount of fauna is directly related to the proportion of remnant indigenous vegetation.
Even isolated trees have habitat potential and the clumps of remnant trees are
correspondingly important.  The scattered trees in the north, and the vegetation associated
with the creekline, will provide habitat for birds, with some small reptiles likely to be
associated with the granite outcrops.  Frogs are likely along the creek line.

The survival of fauna is dependant on the retention of habitat, land uses on already cleared
areas and education of landholders.

2.7 Heritage

Aboriginal Sites

The Department of Indigenous Affairs database has no known aboriginal sites recorded for
the  property.  Clearing was commenced generally in the area in the mid 1830's and thus
much of the site has been disturbed for many years.  On the other hand aboriginal sites are
known from nearby, such as the stone fish traps in Oyster Harbour.

There are many developments in closer proximity to the fish traps than this site.

European Heritage

Whilst the site has been farmed for many years there are no heritage features on site.

3.0 HYDROLOGICAL ASSESSMENT - WATER AVAILABILITY

Surface water runoff can be significant from sloping land such as this during storm events
and in  winter when the soils are saturated.

Calculations of runoff can be estimated based on Coles and Moore, 1998, Runoff and Water
Erosion, in Soil Guide, Agriculture WA, Bulletin 4343 which assumes approximately 70 mm
runoff for an 800 mm rainfall and a 90% exceedance rate.   Runoff from the granite outcrops
is likely to be greater.

Small quantities of water could be captured by dams located on the slopes but without
seepages these may not hold water through summer.  Water is associated with the creek, and
a bore or dam may be possible adjacent to the watercourse.

In general therefore there is only likely to be sufficient water for stock, and with small rural
lifestyle lots scheme or other water may be required to supply stock.
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A calculation of the quantity of water able to be captured can be made.

Using a conservative figure of 70 mm runoff from the loamy slopes and say 100 mm for
steeper slopes this will generate 700 - 1000 kL/ha/year.  Water harvesting techniques may
have to be used.  These would include

� Forming contour drains feeding to storage dams in lower elevations.  The contour drains
will need to be cut into the clayey subsoils.

� Directing the collected water to dams.

Water quality is expected to be good and suitable for all uses.

Potable water can be provided by 90 000 - 140 000 litre rainwater tanks.

4.0 ALTERNATIVE LANDUSES

Whilst the site has some good quality soils, the soils are steep and there is a significant
amount of rocky soils with granite outcrop.  The site is also restricted by the creek in the
south.  Land to the and north has been subdivided to rural living.  When taking into account
all the factors, a change to rural living is possibly a likely and desirable outcome depending
on planning issues.

A change of land use could provide reductions in nutrients and help satisfy market demands
for lots of this type.

5.0 GEOTECHNICAL FACTORS

5.1 Foundation Stability

Whilst the site is underlain by granitic rocks, the steeper slopes and subsoil loam and clay
require consideration when developed.  However the soil conditions are similar to the
steeper parts of the Albany townsite.

Restrictions on foundation conditions can be overcome by engineering input and design.

Slopes across the site vary from 10 to 15% with minor localised steeper areas.

Foundation stability  is provided in the table below for the soil types present, but is
generalised only for those soil types.  Depending on the nature of the proposed
development, the design and earthworks, Site Class P may apply.  For example constructions
requiring more than 400 mm natural fill  and/or 800 mm sand fill should be classified as Site
Class P to ensure adequate compaction to prevent differential settling.

Winter rainfall has not been as great over the past few years and the soils are not as wet as
they would have been previously.  In a sequence of wet years it can be expected that the
soils of the lower slopes would have higher moisture levels, based on the duplex nature of
the soils.

Management Actions that may be used to improve foundation stability could include but not
be limited, to the following.  See Australian Geomechanics Journal March 2000 (Landslide
Risk Management).  The following are engineering practices for sloping soils that have been
used, for example, in the construction of dwellings within the Albany townsite.
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� Provide upslope cut off drains
� Do not load soils with water, up slope of developments.
� Minimise the depth of cut and fill.
� Ensure natural soil fill is adequately compacted, especially where dry clay is used as fill

in summer.
� Provide retaining walls and structures for fill.
� Retain trees on steeper slopes and plant further trees.
� Consider the use of flexible or split level structures
� Secure or remove any loose boulders
� In some situations sub-surface drainage may be required.
� Place retaining walls on natural basement rock where possible
� Design for lateral creep pressures on slopes.
� Use rows of piers or strip footings orientated up slope on sloping ground.
� Design drains to minimise erosion.
� Minimise water loading of soils.

Soil Description Foundation Soil
Stability

AS 2870
Site Class

Ease of Excavation Constraint which
may be present.
See Table in
Appendix 3

Brown Sand over Loam Duplex Moderate S - M * Moderate to high a c t
Rocky Soils High S - M * Can be very low a k n r v x
Brown Gravelly Loams Moderate S - M * Moderate to high ----

* Site Class P may apply.  For example constructions requiring more than 400 mm natural fill  and/or 800
mm sand should be classified as Site Class P to ensure adequate compaction to prevent differential
settling.

Individual site assessments are recommended for developments because soil conditions change laterally.

GEOTECHNICAL ISSUE MANAGEMENT
5.1.1 Foundation stability � See the above Management Actions for some

methods of reducing potential foundation
limitations on steeper slopes and more clayey
soils.

� Compaction of clay fills can be difficult when dry
or may potentially expand when wetted.  Clay is
therefore not recommended for fill.

� Foundation stability for developments on the more
gentle slopes is high, AS 2870 Site Class S but M
on steeper slopes.

� Developments requiring more than 400 mm fill
may be AS 2870 Site Class P with engineering
input into the design and placement of footings.

� Clay based fill should not be loaded with water
from above as this will decrease stability.

� Individual site assessments are recommended for
developments because soil conditions change
laterally.

5.2 Drainage and Flood Risk

Flood data is not known, but on geomorphological and field evidence, the only risk areas are
storm flows from upslope which will be minor and localised and along the creekline for
which setbacks will apply.
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GEOTECHNICAL ISSUE MANAGEMENT
5.2.1 Flood risk � Setbacks from the creek will be required.

5.3 Stability of Dams

There is potential for dams to be located on slopes.  Construction is recommended to be by
an experienced operator because of the risk of slope failure for inadequate structures.

GEOTECHNICAL ISSUE MANAGEMENT
5.3.1 Stability of dams � Any dam should be constructed by or supervised

by an experienced operator.
� Dwellings should not be located downstream of

dams.

5.4 Capability for On Site Effluent Disposal

Phosphate Retention Indices (PRI) of all soils on site are high when compared to the database
of type soils held by Landform Research for PRI and with Chemistry Centre data.  However
the sandy upper soil horizons that occur on top of some soil units have reduced water
retention and therefore lower phosphate retention.  For example waste water could run
laterally through the more sandy surface soils especially near the creek and not be retained
for sufficient time within the soil profile.

PRI tests can frequently be misleading because all materials greater than 2 mm are sieved
from the sample prior to testing.  This means that a gravelly material will have the phosphate
retaining gravel removed from the sample prior to testing, most likely resulting in a PRI value
much different to the actual situation.  On the other hand clay normally has a high PRI, but
in the field duplex soils and reduced permeability means that nutrient enriched water will
often not or only slowly penetrate the clay layer.  This can show lower phosphate retention
in the field than indicated by the PRI.  In the case of the subject land interpretations of the
nutrient management of the soils is felt to be more valid.

Nitrogen loss will occur in moist soil conditions through denitrification if water is retained
for sufficient time.  See 6.6 Nutrient Management.

Soil Description Effluent Disposal Comment
Brown Sand over Loam Duplex Low to High See 5.4.1 below
Rocky Soils High where waste water is contained in

loam soils between outcrops, otherwise
very low

See 5.4.1 below

Brown Gravelly Loams Moderate to High See 5.4.1 below

Permeability and Infiltration Results

No permeability or infiltration tests were conducted on this site.  Samples were conducted
on the adjoining lots to the north and west in the same soil types and these can be used to
indicate the permeability because they were undertaken in winter conditions.

Those infiltrations tests were established according to the Health Regulations.  However no
aggregate was used and the holes were not scraped out the next morning because it was felt
that this gives a more realistic reading, with the settled clays being similar to organic sludge
that can accumulate in leach drains.  Testing soils in this manner cannot compensate for any
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micropores in the soil due to invertebrate or other soil fauna activity that may not occur
under a leach drain.

Based on those tests and soil observations some subsoils with a significant clay content had
slow infiltration of greater than 60 minutes for 25 mm.  The upper soil horizons were found
to be better.  Therefore inverted and semi inverted leach drains or alternative waste water
treatment systems are recommended.

GEOTECHNICAL ISSUE MANAGEMENT
5.4.1 Site Capability for Effluent Disposal � Conventional septic systems are recommended to

be  inverted or semi inverted, and bunded by
natural loam or gravel soils on the down slope side
or installed with an impermeable membrane
setback from the side of the leach drain on the
down slope side to assist in waste water
penetrating the natural soils.

� Alternative effluent systems are with waste water
disposal areas to be sized according to underlying
subsoil permeability.  10L/m2 is regarded as
acceptable.

� Appropriate setbacks will be required from water
bodies. A buffer of 50 metres for development and
alternative waste water disposal and 100 metres
for a conventional septic system to the creek line is
recommended.

� Stormwater drainage and retention may be
required.

5.5 Landslip Risk

The site is underlain by granitic basement close to the surface, with frequent outcrop in the
central and northern parts.

An assessment of the Landslip Risk using Australian Geomechanics Guidelines lists a Low to
Moderate Risk of minor structural damage such as separations, cracking and minor
movements on the steeper slopes.

Potential slippage on slopes relates to foundation stability and is considered under 5.1
Foundation Stability.  Under that section a range of potential management actions are listed,
based on the Australian Geomechanics Society Guidelines, together with the site
classification based on AS2870.  Some sites may require a Site Class P where engineering
input is required.

GEOTECHNICAL ISSUE MANAGEMENT
5.5.1 Landslip Risk � Covered by the considerations in 5.1 Foundation

stability.
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6.0 ENVIRONMENTAL MANAGEMENT

The following items are identified as the most likely to impact on the environment.  These
items can be managed by the implementation of the management recommendations.  Other
items are unlikely to impact or the impact is regarded as small.

6.1 Aesthetics

The site lies to the south of Nanarup Road protected visually from Nanarup Road by being
located on a south facing slope.

Portion of the site will be able to be seen from Gull Rock and Davies Road, but probably
only as glimpses.

Developments will be partially protected by existing vegetation on site and on adjoining
properties.

The colour and style of developments should be visually compatible with the area.

ENVIRONMENTAL ISSUE MANAGEMENT
6.1.1 Remnant vegetation � Development should include preservation of

existing remnant vegetation.
� Mature trees should be preserved and protected

from grazing pressure.
6.1.2 Dwellings, fences and other developments are to

be aesthetically compatible with the area.
� Restrictions can be placed on the use of visually

non compatible materials.
6.1.3 Potential land uses � Scattered dwellings on smaller rural holdings are

becoming more common in the Kalgan area, even
on sloping sites.  For example adjoining
subdivisions to the north and west.

� The existing trees, landform and roadside
vegetation provide screening from most of the
surrounding areas.

6.2 Preservation of Agricultural Land

Whilst the site has some good quality soils the soils are steep and there is a significant
amount of rocky soils with granite outcrop.  The site is also restricted by the creek in the
south.  Adjoining land to the north and west has been subdivided to rural living.

The site forms a disjointed small holding in an area currently experiencing subdivision
pressure and therefore this loss of less productive land will not be significant.

ENVIRONMENTAL ISSUE MANAGEMENT
6.2.1 Protection of agricultural land � Significant constraints apply to agriculture use on

site and the loss of this type of land is not
considered significant.

6.2.2 Soil Preservation � Restrictions could be placed on stocking rates to
Agriculture WA standards, to ensure soil
preservation on the soils.
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6.3 Land Use Buffers

The adjoining land to the north and west has been subdivided to rural living and thus the
land use on site is compatible with those land uses.  Dwellings are present to the south and
the land to the east is remnant vegetation.

ENVIRONMENTAL ISSUE MANAGEMENT
6.3.1 Lot sizes � Lot sizes are more related to planning issues than

land capability.  Most soils are capable of effluent
disposal systems on lots as small as 2 000 m2,
although planning and servicing considerations
will determine the actual lot sizes, which will be
larger than this minimum size.

6.3.2 Buffers � No special buffers required.

6.4 Rivers and Streams

There is only one watercourse in the south of the site.

A buffer for development from this creekline is recommended.  This could be 50 metres for
development and alternative waste water disposal and 100 metres for a conventional septic
system.  Natural regeneration (Agonis linearifolia) of this buffer would occur from the
existing vegetation if stock were excluded and the Acacia decurrens are removed.

ENVIRONMENTAL ISSUE MANAGEMENT
6.4.1 Stream side vegetation � It is recommended that there be no clearing of

the vegetation along the watercourse.
6.4.2 Stream flows � Stream flows entering the site are unlikely to be

available to future land holders who may not
hold riparian rights.  Environmental flows should
be maintained, and any dam or bore should be
set back from the watercourse.

6.5 Flora and Fauna

The only remnant vegetation are scatted Eucalypt trees (see 2.4 Vegetation).

Stream side vegetation should be retained.  There is an opportunity to form corridors along
the north and along the creek line to link to the remnant vegetation to the east.

The remnant vegetation to the east outside the site is in good or better condition and the
subdivision should not impact on that vegetation.  A 10 metre buffer of planted local
vegetation can be used to provide a buffer to the remnant vegetation.  The buffer can provide
a means of trapping and controlling weeds before they enter the adjoining remnant
vegetation. This needs to be balanced against the need to provide for low fuel buffers.

The protection of flora, fauna and biodiversity depends on the maintenance and
enhancement of habitat.  As the vegetation is recommended to be retained and linkages
upgraded, the existing fauna is unlikely to be significantly impacted on by any changes in
land use on the existing cleared areas.
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ENVIRONMENTAL ISSUE MANAGEMENT
6.5.1 Flora and fauna corridors � Mature trees should be preserved where possible.

� Clearing restrictions and the use of building
envelopes are recommended to be applied to the
remnant trees.

� Stream line vegetation and vegetation associated
with rock soils and outcrops should be protected.

� It may be possible, when considering additional
screening belts, to link the vegetation remnants
along the creek and across the north of the site,
towards the remnant vegetation to the east.

� A 10 metre vegetated buffer to the remnant
vegetation to the east could be considered.  This
needs to be balanced against the need to provide for
low fuel buffers.

6.5.2 Remnant vegetation � See Flora and Fauna corridors above.

6.6 Nutrient Management

Currently potential nutrient export comes from the washing of fertiliser, soil particles and
manure down the sloping soils to the creek line during the significant rainfall events.  The
worst time for nutrient export from grazing is during summer storms and in winter when the
soils are saturated.

The presence of dung beetles increases the rate of nutrient recycling and thus reduces the
potential for nutrient export.

As the site is proposed for rural small holdings waste water disposal will be the main issue.

Effluent Disposal

The capability of the soils for waste water disposal is considered under 5.4 Capability for
Onsite Effluent Disposal.  This section considers the fate of nutrients and their potential to be
exported from the site.

The main issue with effluent disposal is the design and placement of the system to ensure
adequate microbial purification and retention of nutrients.  The gravelly loam and loam soils
have high capability for waste water disposal.  However the duplex nature of the sandy
upper horizons and slower permeability of the subsoils mean that consideration must be
given to the potential for lateral leakage.

Research by Gerritse et al 1995A, on leach drains servicing septic tanks in the Perth Hills in
gravel soils, shows that under wet conditions nitrogen is effectively lost within 10 metres.
Other studies, for example Dawes and Goonetilleke, found that all nitrogen can be lost
within 1 metre in damp soil conditions. Moist soils in the Albany area would behave in a
similar manner and contribute to nitrogen recycling back to the atmosphere.

Gerritse et al, 1995B,  found that all phosphate was adsorbed within 2 metres from a 7 year
old leach drain in Yarrigal loam soils that are not unlike the loam clay soils on site, and
within 5 metres for a 6 year old leach drain in Dwellingup Gravels which have some
similarity with the gravelly loam soils.  Gerritse and Adeney 1992, in an analysis of urban
areas in the hills of Perth on lot sizes as small as 2 000m2,  found that the export of nutrients
in streams was low, in the order of micrograms/litre.  Nitrogen losses were only 5% of the
input concentrations.  These soils are not dissimilar to those on the study site.  Thus when
properly installed it is not expected that there will be a significant nutrient impact arising
from residential and small rural holdings on appropriately sized lots.
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Leach drains of conventional septic systems are suitable but should be inverted or semi
inverted.  Leach drains installed in these soils are recommended to be bunded by natural soil
to prevent waste water short circuiting the soils.  On the other hand alternative waste water
systems are acceptable.   When waste water penetrates the soils, good nutrient management
and microbial purification should result.

Nutrient Loadings and Stocking Rates

Stocking rates for soils of the site are estimated to be 10 DSE for dry pasture and where
limited supplemental feed is supplied.  Stocking rates should be to Department of
Agriculture recommendations.

Estimations of the actual nutrient loading at this stage are difficult because the nature of any
alternative land uses is not known in addition to the fate of nutrients as a result of
denitrification, volatilisation of ammonia, recycling, uptake by vegetation and soil phosphate
adsorption.

With a current average stocking rate of 10 DSE, the estimated nutrient loading when fully
stocked with sheep or equivalent numbers of stock could be 106 kg/N/ha/year and 14.63
kg/P/ha/year.  The likely nutrient loading, and its potential export following subdivision and
potential changed activities can only be estimated because of the variable nature of the land
uses possible.

A typical conventional septic system releases 5.5 kg P year and 18 kg N/year.  However
allowing for six chickens, a dog and cat and a 250 m2 area of fertilised horticulture, a further
loading of  12.3 kg N/year and 5.2 kg P/year can be added for the dwelling area.  (Data from
Select Committee on Metropolitan Development and Groundwater Supplies, Legislative
Assembly 1994 and Nitrate management in the Jandakot UWPCA, Dames and Moore,
undated).  One horse is estimated at 60 kg/N/year and 11 Kg/P/year, and one sheep 10.06
kg/N/year and 1.47 Kg/P/year.  Data for cattle from Select Committee on Metropolitan
Development and Groundwater Supplies shows cattle as 57.4 kg/N/year and 17.6 kg/P/year.
The value for phosphorous may be too high for cattle not fed introduced feed.

Data for typical land uses listed below, which might be used at some stage in the future,
show that overall nutrient loading is unlikely to rise with changes in land use, and with
continued grazing there will also be no change.

Typical nutrient loadings of some land uses

Possible lot size and activity Nitrogen loading
per hectare

Phosphorous
loading per hectare

Likely nutrient scenario

Estimated average  current
stocking rate over the whole
property 10 DSE per hectare

106 kg/N/ha/year 14.63
kg/P/ha/year

Possible nutrient loss through
washing of dung down slope
during waterlogged conditions
and during storms.

2 hectare rural living property,
conventional septic system,
garden, dog and cat as listed
above and 1 horse

45.2 kg/N/ha/year 10.9
kg/P/ha/year

Unlikely to be nutrient export
when correctly established.

0.5 hectare rural living
property, conventional septic
system, no stock, but garden
and dog and cat as listed above

60.6
kg/N/ha/year

21.4
kg/P/ha/year

Unlikely to be nutrient export
when correctly established.
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ENVIRONMENTAL ISSUE MANAGEMENT
6.6.1 Effluent disposal � Soil types are suitable for conventional septic

systems with some care required in the sand over
clay duplex soil types.

� See 5.4.
6.6.2 Potential water pollutants. � Surface run off from hard surfaces should be fed

through detention basins and soak wells.
� Constructed dams should incorporate sediment

traps.
� Normal soil management practices such as

maintaining adequate pasture filter strips, contour
cultivation, contour banks as necessary and
sediment traps will reduce potential loss of solid
particles.

� Dung beetles are active on the site in winter,
reducing potential nutrient loss from stock.

� A buffer of 50 metres for development and
alternative waste water disposal and 100 metres
for a conventional septic system to the creek line
is recommended.

6.7 Salinity

There is no evidence of salinity.  In granite country such as this where the soils are relative
shallow and the rainfall high, the salt is normally already flushed out and there is little risk of
significant increases in salinity.  Minor salt is added from waste water but this is not
considered significant considering the likely lot sizes.

Surface water tested was less than 70 mSm (potable water < 180 mSm).

The potential impact on salinity is therefore regarded as low and it is unlikely that there will
be any changes to salinity as a result of more intensive land uses.

ENVIRONMENTAL ISSUE MANAGEMENT
6.7.1 Salinity � Unlikely to be any significant changes to the

regime.

6.8 Stormwater, Erosion Potential and Soil Management

The potential for wind erosion of the site is minimal in soils such as this.

Potential water erosion is confined to the steeper slopes, drainage lines and gutters which
direct  and concentrate water.    Currently there is minor evidence of water erosion in the
eastern gully.

Some management activities that could be used to prevent soil degradation could include;

� constructing roads, fencelines and firebreaks in locations which are less likely to lead to
soil erosion.

� planting deep rooted species.
� agricultural practices suited to the retention of adequate vegetation over summer, use of

perennial species etc.
� utilisation of grassed waterways, drains and filter strips.
� minimisation of vehicular traffic to prevent compaction.
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With subdivision and development there is potential for further planting of trees to assist soil
management.

Stormwater from hard surfaces can either be detained on site or directed over broad areas
such as swale drains and the like or shallow detention wetlands prior to release to the water
course.   On the other hand the storm water could be directed to storage dams for use on
site.  Road drainage and other surface drainage facilities should have baffles and other
restraining devices built into them to minimise erosion.

ENVIRONMENTAL ISSUE MANAGEMENT
6.8.1 Water erosion � EPA Guidance  Number 26, Management of

Surface Runoff from Industrial and Commercial
Sites (draft) 1999.

� See Engineers Australia 2003, Australian Runoff
Quality, National Committee on Water
Engineering.

� Stormwater Management Manual for Western
Australia, Department of Environment WA, 2004.

� Guidelines for Groundwater Protection in
Australia, ARMCANZ, ANZECC, September 1995.

� Environmental Protection Authority Victoria/
Melbourne Water, undated, Urban Stormwater,
Best Practice Environmental Management
Guidelines

� Water and Rivers Commission, 1998, Manual for
Managing Urban Stormwater Quality in Western
Australia.

� Surface run off from hard surfaces could be fed
through shallow vegetated detention basins that
can act as wetlands, prior to emptying to drainage
lines

� Dung beetles are active on the site in winter,
reducing potential nutrient loss from stock.

� Swale drains and detention basins could be
formed as  grassed areas, 300 mm deep, with a 1 :
10 year rainfall event retention time of 20 hours.
(See Water and Rivers Commission, 1998, A
Manual for Managing Urban Stormwater Quality
in Western Australia, Water and Rivers
Commission.  See 3.17 Grass Swales (BMP14)
page 100 and Extended detention Basins (BMP17)
page 108 of that document).

� Stormwater from roofs could be used as a potable
water source or should be retained on each lot.

� Agricultural practices should reflect the sloping
nature of some soils

� Maintenance of adequate vegetation through
summer is normal best practise to reduce the
potential for soil erosion.

6.8.2 Wind erosion � No special recommendations required.

6.9 Fire Control

Fire Control falls under the Bush Fires Control Act (as amended) and the City of Albany.

Any constructed dams and water tanks on properties can be used as a water source for fire
fighting.

Planning For Fire, 2001 (WAPC and FESA) provides guidance on the management of the
subdivision-bushland interface in Part 3.  Guidelines on the acceptable road designs are
incorporated into Part 3 of the document.  In general the conditions require a 100 metre fuel
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reduction zone and good vehicular access and escape for adjoining vegetation such as that
to the east.  The 100 metres could, for example, consist of the fuel reduction zone of say 60
metres, a 20 metre road reserve and road, and 20 metres setback on individual lots or 40
metres setbacks.  Discussions with the local fire officer are recommended.

ENVIRONMENTAL ISSUE MANAGEMENT
6.9.1 Fire Risk � See Planning For Fire, 2001 (WAPC and FESA)

Part 3.
� Access and fire management should be discussed

with the relevant fire control officer. A Fire
Management Plan may be required to sufficiently
address all issues.

6.10 Social Impacts

The social impact of possible changes to rural living will be similar to the impacts arising
from the subdivisions to the north and west.  This subdivision is much smaller and therefore
any changes are likely to be minor.  Location 1879 is only 14 hectares.

Diversification of land uses can be of significant benefit to the local community through the
provision of additional tourist facilities, and the introduction of more residents to the area.

Heritage areas of the site can be better protected and linked to future developments.

ENVIRONMENTAL ISSUE MANAGEMENT
6.10.1 Social impact � No action necessary apart from protection

measures and incorporation of heritage into
planning for the site.
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SOILS - LAND CAPABILITY
LOCATION 1879,  DAVIES ROAD,

LOWER KALGAN
Landform Research November 2004
Basemap  DOLA Air Photo Scale 1 : 3 000 at A3

0 100 100 150 200
METRES

KEY SOIL TYPE DESCRIPTION

S/L Brown Sand over
Loam Duplex

Medium grained quartz sand depths of approximately
300 mm over lighter brown and yellow brow n loam
and clay subsoils. Sand is more prominent at lower
elevati ons along the creek l ine. Slopes are moderate to
steep, becoming steeper upslope.

R Rocky Soils Dark brown loam grading to li ghter  clays betw een
common and frequently large granite outcrops. Steep
slopes.

GL Brown Gravell y
Loams

Yellow brown sandy gravel to 400 mm over lighter
brown and yellow brown l oam and clay subsoils.
Slopes are moderate to steep.

KEY SOIL TYPE Foundation

Stability

Effluent D isposal Constraint

See Table

S/L Brown Sand
over  Loam
Duplex

S - M * Low to High a c t

R Rocky Soils S - M * Generally low but
can be High where
waste water is
confined to loam
soi ls

a k n r v x

GL Brow n
Gravelly
Loams

S - M * Moderate to High ----

* Site Class P may apply.  For example constructions requiring more than 400 mm
natural fil l  and/or 800 mm sand should be classified as Site Class P to
ensure adequate compaction to prevent differential settling.

Individual site assessments are recommended for developments because
soil conditions change laterally.
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View  from north western corner to the south east View from the central borth to the south west Soil test hole 3

Soil test hole 5, looking towards the rocky soilsRocky soils in the central north with Eucalyptus calophyllaView from the central west up slope  towards the north eastern corner

PHOTOGRAPHS

LOCATION 1879, DAVIES ROAD,
LOWER KALGAN
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Local Water Management Strategy, Lot,1879 Davies Road, Lower Kalgan 

 
BACKGROUND 
 
 
Subdivision 
 
It is proposed to subdivide Lot 1879 Davies Road, Lower Kalgan into lots with areas of 1 
hectare.  
 
Lot 1879 lies on the western flanks of Mount Mason North, to the east of Oyster Harbour, 
dropping from 146 metres AHD in the north eastern corner down to 110 metres in the south 
western corner. A creek line runs across the south western corner. 
 
The site has been used for rural living and grazing.  It is cleared, with one dwelling in the 
north east. 
 
It is a rectangular lot, with a proposed subdivision to 12 lots arranged around a ridge in the 
north eastern corner, with an access road along contour from the north. 
 
Of the 14 plus hectares of Lot 1879, the total hard surface for the subdivision represents 
4.6% of the surface area, which is a very small addition to the site. 
 
All lots are to be connected to scheme water. 
 
 
Stormwater from Dwellings 
 
It is proposed that stormwater from the one hour 1 in 1 year return event will be retained 
within rainwater tanks and soakwells on site.  Excess water from rainfall events greater than 
this will flow onto the ground for broad area infiltration.  The large lot sizes with a minimum of 
1 hectare provide sufficient area for excess infiltration. 
 
Soak wells are recommended to be installed on sand with a sand buffer of 600 mm placed 
around the soakwells.  Geofabric is recommended to minimise sand inflow. 
 
 
Road Drainage 
 
There are 310 metres of internal roads that will be installed with a single swale drain.  The 
road is located along contour and will collect flows from the road in addition to driveways and 
from the sloping ground above the road. 
 
The runoff from the existing land surface would normally flow downslope during a storm 
event and enter the creek.  The drainage is designed to allow this volume of water to 
continue to flow to the creek to maintain the pre-subdivision hydrology of the creek.  
 
The design of the road drainage is to include; 
 

• A swale drain on the upslope side of the road, 
 

• Riprap or slowing detention features, 
 

• A small concrete covered sump with a volume in the order of 1m3  to collect water 
and sediment. 

 
• A pipe to direct water to an open drain along an easement on the boundary of Lots

                 9 or 10.  
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• A shallow two stage detention basin with each stage having a volume of 12.5 m3 
plus freeboard.  The basins will be vegetated with reeds and a hard surface spillway 
to the creek. 

 
 
Drainage and Flood Risk 
 
The only watercourse is the creek which is retained in public open space.  The channel is 
deeply incised and any flood will be retained within the current bed or adjacent to it. 
 
Dwellings will be located 5 plus metres elevation above the public open space. 
 
Some replanting of the public open space with strategically planted native shrubs and trees 
is recommended provided they do not compromise flood flows and raise the elevation of the 
flood peaks. 
 
 
Groundwater 
 
There is no evidence of winter wet soils in the areas selected for development. 
 
Winter wet areas near the creek have been excluded from development. 
 
Calculations show that the recharge will not change significantly as a result of subdivision 
and therefore there is not likely to be any change to groundwater elevations. 
 
  
Water Quality 
 
There is no  evidence of salinity of soils on site. No change to salinity is anticipated as a 
result of subdivision. 
 
There is no evidence of acid sulfate conditions, and unlikely to be, other than a minimal risk 
based on geological and regolith considerations. No deep excavations are expected to be 
required that are likely to introduce at risk conditions.  
 
See the Land Capability and Geotechnical Assessment dated November 2004. 
 
 
Nutrient Impacts 
 
The site complies with the Draft Country Sewerage Policy (22 September 2002, SOCWM 
meeting) which permits waste water disposal on any soil type on lots in excess of 1 hectare, 
with  some site modification. 
 
The soils are capable of accepting and retaining all waste water, however either 
Alternative/Nutrient adsorbing waste water systems are recommended or leach drains be 
installed to the City of Albany guidelines for soils such as these.  The clay soils horizon 
between 600 – 1000 should be breached or removed and the underlying soil horizons deep 
ripped. See City of Albany Guidelines. 
 
See the Land Capability and Geotechnical Assessment dated November 2004. 
 
 
 
 
Lindsay Stephens 
Landform Research 
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LOCAL WATER MANAGEMENT PLAN SUMMARY 
 

SECTION ITEM REFERENCE COMMENTS 
Executive Summary    
Introduction Context 1.0 page 1  
Proposed 
Development 

Site Context 2.0 page 2  
Proposal Plan Figure 2 

2.0 page 2 
 

Landscape Plan Figures 1 and 2  
Design Criteria Design Criteria 3.0 page 3 

Figures 1 and 2 
 

Pre-Development 
Environment 

Site Assessments 4.0 page 3 See the Land Capability and 
Geotechnical Assessment 
dated November 2004. 

Site Condition 4.0 page 3 -7 
Figures 1 - 2 

See the Land Capability and 
Geotechnical Assessment 
dated November 2004. 

Geotechnical Conditions 4.0 pages 4 – 7 
Figures 1 - 3 

See the Land Capability and 
Geotechnical Assessment 
dated November 2004. 

Environmental Issues Pages 4 – 7 
Figure 1  

No wetlands, one 
watercourse. 

Existing Surface Water 
Flows 

4.5 pages 6 - 7  

Groundwater  4.6.6 page 7  
Water Use 
Sustainability 
Initiatives 

Water efficiency 5.0 page 7  
Water Supply 2.0 page 3 Scheme 
Wastewater Management 4.3.4 page 12 See the Land Capability and 

Geotechnical Assessment 
dated November 2004. 

Stormwater 
Management 
Strategy 

Flood Parameters 4.5.3 page 7 No watercourses on 
development area. Located 
in POS. 

100 Year Event Pages 9 - 17  
10 Year Event above  
1 Year Event above  
Groundwater Management  7.0 page 16 No groundwater impact 
Acid Sulfate 4.3.5 page 5 No acid sulfate 

Future Water 
Management  

  Detailed designs will be 
required after approvals are 
gained 

Implementation Developer  This document is to support 
application for subdivision. 

Roles - Funding   
Review   
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ATTACHMENTS 
 
Figure 1 Stormwater Management  
Figure 2 Aerial Photograph 
Figure 2 Contour Plan  
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LOCAL WATER MANAGEMENT PLAN  
 
 

1.0  Introduction 
 
1.1 Background to a Water Management Plan 
 
In recent years Urban Water Management has received greater attention during the 
design phase to ensure that water resources are maximised and that environmental flows 
are maintained.  The considerations and design are also directed towards minimising 
impact during storm events.   
 
The Department of Water, 2008, Better Urban Water Management documents the issues.   
 
This is also considered in Department of Planning, Planning Bulletin 92, Urban Water 
Management. 
 
The focus of this local urban water planning is to provide for surface and groundwater 
management at all stages of the Planning and Development process to ensure that the 
management of water works at a Regional and Local level and that as land is 
progressively developed, a situation does not arise where a satisfactory solution or 
management cannot be found in the later stages of development. 
 
In other words drainage and water management is to be considered up front in the broad 
scale and from there considered in progressively more detail until the final design at the 
local level is achieved. 
 
With consideration of water issues up front and through the process there is much more 
potential to design better management of water.  The main trends of the Better Urban 
Water Management are summarised below. 
 

• to increase the potential for sustainability,  
 
• maintain environmental flows,  
 
• maintain and enhance water quality 
 
• minimise the potential impact on the surface and groundwater hydrology both 

onsite and offsite, 
 
• maintain biodiversity 
 
• provide nutrient retention and management, 
 
• minimise flood risk  
 
• encourage water conservation 

 
 
The key design objectives are to  
 

• maintain the one year one hour average recurrence interval (ARI) event so that 
the peak post development flow rates are similar to the pre-development 
conditions. 

 
• manage the catchment runoff from post development for up to the 1 in 100 year 

ARI event with runoff similar to the pre-development conditions.   
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• Try to minimise water use within the proposed subdivision to 100 kL per 
person/year including not more than 40 – 60 kL per person per year of scheme 
water. 

 
 
The water planning outlined in Better Urban Water Management, 2008 is;  
 

1. Regional or subregional land and water planning  
 

Water planning at a whole of catchment level. 
 

2. District water planning document 
 

Water planning at the local catchment level or within a planning precinct 
 

3. Local water planning  
 

Water planning within part of a catchment or at a subdivision level. This is 
normally conducted using a Local Water Management Strategy.  For large 
subdivisions, or in catchments, more detailed water management is 
considered in an Urban Water Management Plan which is completed once 
the development catchments are known and the flow rates calculated. 

 
4. Detailed engineering design with technical calculations 

 
This is to accompany the site specific design for the subdivision and follows 
subdivision approval. 

 
 
At each stage of the water planning, the water balance, design and considerations would 
integrate both upwards and downwards.  In other words the regional or district planning 
should not preclude development at a local level and in turn development at a local level 
should not place unacceptable impacts on district or regional water attributes. 
 
In Better Urban Water Management the Local Water Management Strategy is submitted 
as part of the subdivision application process.  It is not a detailed design document with 
complex calculations and pipe widths and the like, but rather a consideration that 
sufficient land and management is available to manage the water post development. 

 
Local Water Management Strategy 
 
In the case of the proposed subdivision, a Local Water Management Strategy is required 
by the City of Albany and Department of Water, even though the subdivision is not urban 
and the lots are over 1.0 hectare.   
 
An Urban Water Management Plan will be prepared once the development catchments 
are known and the flow rates calculated. 
 
 
2.0 Proposed Development - Subdivision 
 
It is proposed to subdivide Lot 1879 Davies Road, Lower Kalgan into lots with areas of 1 
hectare.  
 
Location 1879 lies on the western flanks of Mount Mason North, to the east of Oyster 
Harbour.  
 
The site is some 12 km north east from Albany town centre. 
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The proposed subdivision consists of 12 lots arranged around a ridge in the north eastern 
corner, with an access road along contour from the north. 
 
All lots are to be connected to scheme water. 
 
A site plan of the proposed subdivision is attached. Figure 2. 
 
 

3.0 Design Criteria 
 
A Local Water Management Strategy, through a stormwater drainage system, is used to 
provide information on the potential impact of road and other drainage on the local creek 
network.  
 
The water management will consider potential changes to recharge on individual lots and 
overall. 
 
It will also consider the management of stormwater from roads in 1, 5, 10 and 100 one 
hour events, disposal of stormwater, and recommendations on the size and form of on 
site stormwater drainage and detention basins, 
 
Department of Water seek to retain on site rainfall from a 1 in 1 year ARI 1 hour event 
with the excess directed to stormwater.  Also directed to stormwater is the runoff from 
hard surfaces such as roads.  
 
 

4.0 Pre-development Environment 
 
4.1 Existing Information 

 
 
A site study was carried out on Lot 1879, Davies Road, Lower Kalgan on 31 March 2004 
to map the soils and hydrology and provide geotechnical and land systems assessment, 
to determine the suitability of the land systems to support alternative land uses.   
 
During this study auger holes were drilled as necessary to confirm soil type or gain 
information on the soils, the geology, and hydrology.  A backhoe was used to obtain soil 
logs at six locations.  The salinity of all water courses and water bodies was determined.  
In addition to field observations interpretations were made from aerial photography and 
research. 
 
The site work was listed in the Land Capability and Geotechnical Assessment dated 
November 2004 prepared by Landform Research. 
 
The layout, landform and site features are readily obvious from viewpoints across the 
site. 
 
 

4.2 Site Description  
 
The general area has been used for agriculture for many years.  The more capable soils 
are cleared, although portions of the more rocky soils in the north of the site remain as 
grazed remnant vegetation.  Properties in this area were first settled in 1834, when 
Patrick Taylor established a farm to the north of Nanarup Road. 
 
The Lower Kalgan area has experienced changes in land uses in recent years with 
significant portions of the area being converted to small rural holdings and lots.  The 
adjoining land to the west and north has been subdivided to rural living lots. 
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Lot 1879 has been used for rural living and grazing.  It is cleared, with one dwelling in the 
north east. 
 
A creek line runs across the south western corner. 
 
 

4.3 Geotechnical Attributes 
 
 
4.3.1 Geology and Regolith 
 
Lot 1879 lies on the western flanks of Mount Mason North, dropping from 146 metres 
AHD in the north eastern corner down to 75 metres in the south western corner. Mount 
Mason North is a remnant granite/gneiss hill that has been of a similar form during recent 
geological time. 
 
The slopes are therefore moderate, dropping from the north eastern corner. 
 
The granite and gneiss of Proterozoic age, with included occasional dolerite dykes, were 
once covered by a laterite soil profile across the landscape, although this has been 
largely removed from Location 1879 apart from some gravel in some upper soil profiles. 
 
Weathering of the granite to the east has released medium grained quartz sand that has 
been deposited in the small valley in the south. 
 
 
4.3.2 Soils 
 
Three main soils exist across Lot 1879, reflecting the various regolith history of the 
weathering granite/gneiss basement. The loam soils are developed on the deep 
weathering profile of the granite/gneiss basement with laterite gravel shed from upslope 
and degeneration of the laterite soil profile added to the upper horizons. 
 
Brown Gravelly Loams occur on the lower slopes in the east.  These soils have yellow 
brown sandy gravel to 400 mm over lighter brown and yellow brown loam and clay 
subsoils. 
 
Slopes are moderate to steep. 
 
Brown Sand over Loam Duplex 
 
These occur on the lower slopes with sand to depths of approximately 300 mm over 
lighter brown and yellow brown loam and clay subsoils.  The sands are medium grained 
quartz sand shed from weathering of granite up slope.  Sand is more prominent at lower 
elevations along the creek line in the south west. 
 
Slopes are moderate to steep, becoming steeper upslope. 
 
Rocky Loam 
 
Where the basement granite has been exposed in the north and north east, brown loam 
and yellow brown loam, with sandy surface horizons are present. 
 
Basement granite/gneiss rock outcrop is frequent and slopes tend to be steeper. 
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4.3.3 Soil Permeability 
 
No permeability or infiltration tests were conducted on this site.  Samples were conducted 
on the adjoining lots to the north and west in the same soil types and these can be used 
to indicate the permeability because they were undertaken in winter conditions. 
 
Those infiltration tests were established according to the Health Regulations.  
 
Based on those tests and soil observations some subsoils with a significant clay content 
had slow infiltration of greater than 60 minutes for 25 mm.  The upper soil horizons were 
found to be better.  
 
Soils on the lower slopes and valley floor have a layer of overlying quartz sand. 
 
 
4.3.4 Nutrient Retention Capability 
 
The soils on Lot 1879 are capable of accepting and retaining all waste water in areas 
nominated for dwellings.  
 
Site investigations were conducted by Landform Research and described in the Land 
Capability and Geotechnical Assessment dated November 2004. 
 
The gravelly and loam soils have high phosphate retention capability and are highly 
capable of retaining nutrients.  On this site, with lot sizes of over 1 hectare, the loading 
from waste water systems is light compared to small lot urban subdivisions and more 
than complies with the Government Country Sewerage Policy which permits on site 
waste water disposal on lots as small as 0.2 hectares. 
 
The critical issues are that the waste water should be disposed of into dry conditions and 
the waste water should infiltrate into the natural soils and not be able to move laterally 
and short circuit the disposal area.  When this is undertaken good nutrient retention can 
be achieved. 
 
 
4.3.5 Acid Sulfate Soils 
 
Acid sulfate conditions normally only develop where saturated soil conditions occur in 
estuarine or peaty environments, in the presence of organic matter, sources of sulfur and 
under reducing conditions. 
 
All soils observed on site are high in the landscape, well drained and oxidised with the 
iron minerals being oxides.  No reducing conditions were observed at the surface or at 
depth in the test holes.  Any reducing conditions will be temporary due to waterlogging. 
 
No organic pyritic, peat, gley or highly saline conditions were evident in any  test hole.  
The site lies well above estuarine or saline conditions. 
 
No soils, from the descriptions or the geomorphology, that have physical or compositional 
characteristics of acid sulfate conditions, were recorded in the soil test holes.  
 

 
4.4 Climate 
 

Weather data is recorded at Albany, but the local climate may be slightly different due to 
the orographic effects of the slopes of Mount Mason North.  
 
The climate of Albany consists of cool winters followed by warm summers.   
 
Weather data is recorded at Albany and Albany Airport.   
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The overall climate however is warm, dry summers with cool, wet winters. Drizzle from 
onshore winds is common during summer nights and mornings. 
 
Rainfall at Albany Airport is 798 mm per year and 932 mm in the town, and 794 per year 
at Kalgan River.  Rainfall on site will therefore be likely to be equivalent to the town at say 
932 mm. Mean monthly rainfall varies from near 20 mm in summer months to 130 mm in 
the winter months.   
 
For the Albany area the rainfall storm event is taken as 14 mm per one hour event with a 
one year return (Department of Water) and Engineers Australia 2007, Australian Rainfall 
and Runoff.  The City of Albany uses 13.48 mm for the 1 year return, 22.05 mm for the 5 
year return, 24.94 mm for the 10 year return and 40.21 mm for the 100 year return event. 
 
For a 5 year one hour ARI event the amount of rainfall is 22.5 mm, for a 10 year event 
24.0 mm and for a 100 year one hour event the figure is 34.5 mm. 
 
Temperatures could be expected to have a summer average maxima of 25oC in the 
hottest months down to just over 15oC in the coldest months, July and August.  Minimum 
temperatures range down to 10 o C in the coldest months.  
 
Annual evaporation is less than 1000 mm per year, with rainfall exceeding evaporation for 
almost nine months of the year. 

 
 
4.5 Hydrology 
 

4.5.1 Soil Moisture 
 
Soils are generally moist throughout the year, with loam soils and a location on the south 
coast where rainfall is received in all months.  The winter months are wetter and therefore 
the levels of soil moisture increase at that time. 
 
Being elevated, the soils drain well and there is no evidence of saturated soils or 
seepages. 
 
 
4.5.2 Surface Water 
 
The site drops from the north eastern corner to the creekline in the south east.  Slopes 
are generally moderate and approach steep in some areas particularly associated with 
the granite outcrops in the north eastern corner. 
 
Surface water runoff drains downslope to the creekline in the south western corner. 
 
Water runoff from the area can be significant during storm events, down the steeper 
slopes to the creek. 
 
No seepages were observed on the upper or lower slopes.  
 
A summary of the surface water is; 
 

• The slopes are moderate with some steeper areas. 
 

• The site drops from Mount Mason North in the north east at 146 metres AHD 
down to 110 metres in the south western corner 

 
• All water currently drains to the south west to the creekline across cleared 

pasture land. 
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• There is one dam on site in the creekine in the area potentially allocated to Public 
Open Space. 

 
• The soils appear sufficiently permeable for on site stormwater retention. 

 
• The addition of scheme water will increase water loading but will be offset by 

trees that will be planted by landowners. See 6.2 Changes to Soil Moisture as a 
Result of Subdivision. 

 
 
4.5.3 Flood Risk 
 
The dwellings are elevated well above the existing ceekline which is some 10 metres 
above the locations where dwellings will be constructed. 
 
There is no flood risk for dwellings, and the creek is small with a small catchment and an 
incised channel.  Storm flows will be contained within the current creek channel.  
 
 
4.5.4 Wetlands 
 
Apart from the creek there are no wetlands on site.  The creek is proposed to be included 
in Public Open Space. 
 
 
4.5.5 Salinity 
 
There is no evidence of salinity.  The quality of the water in the creek at the time of the 
site inspection, 31 March 2004, was 70 mSm or 385 mg/L salt, which is fresh (potable 
<180 mSm). Winter flows are likely to be fresher. 
 
 

4.3 Groundwater 
 
The regional groundwater is deeper than the base of the creekline. 
 
There are no surface seeps of water leaking out from the top of the granite basement. 
 
 

5.0 Water Use and Sustainability Initiatives  
 
The main water use initiatives rely on the individual landholders.  The best way is not to 
mandate the water saving devices but rather to encourage the public on the best water 
saving management. 
 
Department of Health Draft, 2002, Guidelines for the Reuse of Greywater in Western 
Australia provides the following water use.  The figures for an average dwelling in Albany 
using 220 kL scheme water per year are included.  
     

Garden watering  47%   103.4 kL 
Swimming Pool  2%   4.4 kL 
Leaks    2%   4.4 kL 
Taps   8%   17.6 kL 
Shower   16%   35.2 kL    
Washing machine  13%   28.6 kL 
Toilet   10%   22.0 kL 
 

 
The education of the purchasers is achieved in literature attached to Water Corporation 
accounts, Department of Water and City of Albany awareness information.  
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The main water use initiatives for each lot are potentially; 
 

• Potential use of rainwater tanks with a minimum of 5000 kL capacity.  
Saving 15.6 kL per year. 

 
• Recovery and reuse of water from nutrient adsorbing waste water systems. 

Saving 103.4 kL –  (Note only one of nutrient adsorbing or grey water systems is 
possible). 

 
• The recommended use of grey water recovery and use on gardens. 

Savings 81.4 kL –  (Note only one of nutrient adsorbing or grey water systems is 
possible). 

 
• The use of native or low water requiring street trees.  

Savings relate to soil moisture and in this South Coast area the savings are likely 
to be minimal. 

 
• The encouragement for the use of low water requirement gardens. 

Savings estimated to be 10 – 20 kL per year. 
 

• Encouragement for use of water saving four star and dual flush toilets. These are 
assumed to be used in the estimated average of 220 kL per year and therefore 
no additional savings are likely. 

 
• Encouragement for the use of water saving shower heads and appliances. These 

are assumed to be used in the estimated average of 220 kL per year. Therefore 
no additional savings are likely apart from education of the public to take shorter 
showers and use water saving habits in the home. 

 
 
If the average dwelling holds 2.5 persons and yearly water use is 220 kL per year the 
average use per person is 88 kL per year, without any savings.  To achieve an 80 kL per 
person use per year, a reduction of 20 kL per year per dwelling is required, and to drop to 
60 kL per year a drop of 70 kL per dwelling per year is required. 
 
To achieve the target of 80 kL per person per year, then the use of water wise gardening 
and plants, combined with rainwater tanks, will achieve the outcome. 
 
To achieve the ideal target of 60 kL per person per year, the use of water recovery and 
recycling through either a nutrient adsorbing waste water system or a dedicated 
greywater system will be required and/or changed or aware water use habits will be 
required. 
 
With the level of public information now available it is likely that some initiatives will be 
taken up by new landholders.  The Water Corporation has ongoing water savings 
advertising, education and community awareness initiatives. 
 
If half the dwellings installed the water saving initiatives then the Department of Water 
and Water Corporation recommended target of between 60 – 80 kL per person per year 
will be met. 
 
For water savings to be made, when compared to an older subdivision, such as the 
mandating of rainwater tanks, such conditions will need to be placed on the subdivision 
approval. 
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6.0 Stormwater Management Strategy  
 

6.1 Post Subdivision Water Input 
 
The proposed subdivision of Lot 1879 will be connected to scheme water.  The amount of 
scheme water used per dwelling will depend on the number of persons, the amount of 
water added to gardens and whether there is a swimming pool.  The volume is normally 
in the range 250 – 350 kL per year for a family, with Albany trending towards the lower 
figures because of rainfall throughout the year. 
 
For a 1 hectare lot with a scheme water use of say 220 kL per year this additional loading 
represents approximately 220 kL per hectare after allowing for roads, and a slightly larger 
average lot size, which is equivalent to an additional 22 mm rainfall.   
 
The other loading is from rainfall, at near 850 mm per year (see 3.0 Climate above), of 
which most falls from April to October inclusive. 
 
For 12 lots at 220 kL per lot, the total scheme water added to the location is 2 640 kL per 
year. The scheme water will be spread generally over the whole subdivision.  
 
There is potential for rainwater tanks on all lots. On lots connected to scheme water, a 
small tank for gardens will effectively attenuate rainfall for summer but not in winter when 
the tank will be full.  On the other hand a small tank used for potable water will help 
attenuate rainfall throughout the year, but will still depend on the amount of water used 
daily. 
 
The mandating of a 5 000 L rainwater tank and the use of water from that tank could 
account for a use of 20 plus kL per year per house depending on use patterns, that would 
reduce the input from scheme water. As the data is generalised, relatively small, and it is 
uncertain whether rainwater tanks will be used, this use of rainwater is ignored in the 
calculations.  
 
Greywater disposal on site will potentially offset some scheme water use by replacing the 
need for scheme water for gardens. 
 
For these calculations and considerations, the potential for some rainwater use by lots 
connected to scheme water and greywater reuse cannot be guaranteed, so the volumes 
of such use are not considered in the calculations.  (See treatment of Stormwater below). 

 
 
6.2 Changes to Soil Moisture as a Result of Subdivision 

 
In order to determine the effects of development, and what should be designed for and 
considered, an assessment of the likely recharge now and after development is 
considered. 
 
This provides an indication of what effect the construction of hard surfaces on the 
proposed lots and road drainage will have in drying or draining the soils. The changes 
can be summarised by the following. 
 

Scheme water  + increased recharge from roofs to soakwells + increased loading 
from roads and driveways – drainage from roads removed offsite (this includes 
the recharge from the roads and driveways plus the water running off the sloping 
land that is collected by the roads) – any water substituted for scheme water use 
from greywater recovery or rainwater tanks – increased evapotranspiration due to 
additional trees and landscaping. 

 
For a dwelling a hard surface area of 350 m2 is assumed, including the dwelling, 
driveways, sheds and garages. 
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Engineers Australia 2007 rainfall design criteria is normally used to provide the ARI 
hourly one year design flow volume. At that criteria 93% of all water will be retained on 
site.  (Department of Water Information).  This is the design volume that Department of 
Water seeks to retain on site, with the excess being directed to stormwater runoff.   
 
With development the amount of hard surface will increase, with dwellings, driveways and 
roads on the site.  
 
Currently rainfall which falls on the subject land either soaks into the soils or runs from 
the site.   
 
Apart from scheme water, loading from rainwater that is collected from roofs and not used 
in rainwater tanks, will be directed to soakwells. For individual lots this is assumed to 
represent an area of 300 m2 hard surface.  The recharge from soils rises because the 
runoff from the roofs increases and there is no pasture or other vegetation on that 
footprint to lead to evapotranspiration of the water.  Normal recharge for pasture is 
assumed to be 40% and recharge from roofs and roads is rated at 90%.  That is there will 
be an additional recharge of 50% for the area of hard surfaces on lots connected to 
scheme water, as a result of subdivision, because the evapotranspiration of pasture and 
vegetation is replaced by hard surface. 
 
For a 12 lot subdivision a hard surface area of 350 m2 is assumed including dwellings, 
driveways, sheds and garages. 
 
Surface area as a result of dwellings is 350 x 12 = 4 200 m2. 
 
To this is added 310 metres of internal road at say 6 m2 hard surface per linear metre. 
 
The total area of road hard surface is  310 x 6 = 1 860 m2 
 
Of the 13 plus hectares of Lot 1879, the total hard surface for the subdivision is therefore 
estimated to be;  
 

4 200 m2 + 1 860 m2 = 6 060 m2.   
 
This represents 4.6 % of the surface area which is a very small addition to the site. 
 
For the 12 (approx) lots connected to scheme water the additional recharge as a result of 
hard surfaces for buildings that will not use rainwater is as shown below.  Local rainfall is 
assumed to be 932 mm per year. 
 
12 lots x 350 m2 roofs x 0.932m rainfall x 50% increase in recharge = 1 957 m3 or kL 
per year (increase). 
 
To this must be added the runoff from driveways and sheds etc that cannot be directed to 
soakwells at say 50 m2 per lot; that is 25 m2 of the hardstand and 25m2 of the driveway.  
This hardstand is rated as having a reduced runoff on average as not all driveways will be 
sealed.  An average of 70% runoff is assumed. 
 
12 lots x  50 m2  x 0.932 m rainfall x 30% =  168 m3 or kL per year (increase) 
 
There is 310 metres of internal  road at 8 metres wide, allowing for pavements, gutters 
and the like.  This forms 2 480 m2 hardstand. 
 
The additional recharge associated with the roads, at 90% runoff from hard surfaces less 
the probable 40% originally from pasture is;  
 
2 480 m2  x  0.932 m rainfall x 50% =  1 202 m3 or kL per year (increase) 
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The total recharge is 1 957 m3 + 168 m3 + 1 202 m3  = 256 kL per hectare per year spread 
over an area of 13 ha.  This equates to an increase in rainfall of 25.6 mm. 
 
On the other hand increased evapotranspiration as a result of additional tree planting is 
likely.  On this site, with the proposed lot sizes, gardens, additional landscaping and tree 
planting, the recharge of the whole subdivision may potentially fall by say 5% from 
pasture before subdivision to parkland pasture after subdivision. 
 
Without counting the public open space, the change as a result of landscaping, tree 
planting and gardens at 5% on 13 hectares, is shown by; 
 
14 ha x 10 000 m2  x  0.932 m rainfall  x 5% change in recharge = 6 524 kL per year for 
the subdivision (decrease) or 466 kL per hectare.   
 
 

• The overall soil moisture as a result of subdivision will therefore remain similar or 
reduce slightly when compared to the pre-subdivision condition. 

 
 
In the calculations the use of rainwater tanks is ignored because the potential savings are 
7% when compared to individual water use by landholders.  The mandating of rainwater 
tanks, if the water is substituted for scheme water, is considered in 6.3.3 Rainwater 
Tanks. 

 
 
6.3 Stormwater Design 

 
 
6.3.1 Design Criteria - Volumes 
 
Department of Water seek to retain on site rainfall from a 1 in 1 year ARI 1 hour event 
with the excess directed to stormwater, which represents 93% of the rainfall events. 
 
The one hour one year return storm event that is to be retained is 13.48 mm. The 5 year 
event is 22.05 mm, the 10 year return event is 24.94 mm and for a 100 year event the 
figure is 40.5 mm. 
 
 
6.3.2 Roof Drainage and the Size of Soakwells 
 
For a dwelling on a subdivision a hard surface area of 350 m2 is assumed, including 
dwelling, driveways, sheds and garages. 
 
As the lots will be connected to scheme water, the surface area directed to soakwells is 
assumed to be 300 m2, because of sheds and driveway runoff not being collected, and 
the rainfall criteria is 13.48 mm with a 0.9 runoff coefficient from hard surfaces, which 
result in a volume of up to  
 

300 m2 x 0.9 x 13.48/1000 mm = 3.64 m3 or 1.21 m3 per 100 m2 roof area 
 

 
Typical soakwells of 1300 mm diameter x 1200 mm depth hold a volume of 1.59 m3 and 
are capable of holding the runoff from each 100 m2 with an excess capacity of 26%. This 
does not take into account any seepage of water into the soils that will occur during the 
one hour.  
 
With two such soakwells a total storage volume will be 3.18 m3 or 73% of the 300 m2 roof 
area used.  Therefore, to round the figure off,  a roof area of 300 m2 will require three 
1300 x 1200 mm soakwells with a larger roof area requiring correspondingly more 
soakwells to achieve a 1 in 1 hour ARI rainfall event. 
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Excess water from rainfall events greater than this will flow onto the ground for broad 
area infiltration.  The large lot sizes with a minimum of 1 hectare provide sufficient area 
for excess infiltration. 
 
On house sites where silt or reduced permeability subsoils are encountered it is 
preferable that the infiltration surface area of the soak wells be increased.  This can be 
achieved by removing the clay enriched horizon from under the soakwell to a depth of 
say 1.5 to 2 metres and backfilling with sand.  The soakwells should then be placed on 
the sand base and surrounded with 600 mm sand. More soakwells could be used.  
Geofabric may be required to prevent sand from flowing into the soakwell when full. 
 
On a sloping site such as this there is little likelihood of the soakwells not draining well. 
 
The volume of water directed to soak wells can be reduced correspondingly for dwellings 
with rainwater tanks in excess of say 5 000 litres. 
 

 
6.3.3 Rainwater Tanks 
 
If a minimum 5 000 litre rainwater tank is recommended for lots with scheme water, 
provided it is plumbed into a system that is used all year round, such as potable water, 
washing, toilet use or a combination, for toilet use alone, at say a volume of 2.5 L per 
average flush with 6 flushes per person, the daily use will be 2.5 x 7 = 17.5 L per person 
per day.  
 
For an average 2.5 person family over a month this amounts to 1 300 L per month or 1.3 
m3 kL per month. Even piping rainwater for toilet use represents a water saving, but is not 
sufficient alone in any month to effectively attenuate a storm event.  The use of the 
rainwater tank to attenuate stormwater flows is therefore not included in the calculations 
because at this stage the actions of individual owners cannot be anticipated. 
 
The total savings are in the order of 15.6 kL per year for a 2.5 person average family.  
With an estimated average use of water of 220 kL per year per dwelling in Albany this 
represents a saving of 7% if the water is substituted for scheme water. 
 
 
6.3.4 Waste Water Management 
 
Nutrient retention is high on this site.  This is discussed in the Land Capability and 
Geotechnical Assessment dated November 2004 prepared by Landform Research. 
 
The site complies with the Draft Country Sewerage Policy (22 September 2002, SOCWM 
meeting) which permits waste water disposal on any soil type on lots in excess of 2 000 
m2 and allows for some site modification.  See also 4.3.4 Nutrient Retention Capability. 
 
The soils on Lot 1879 are capable of accepting and retaining all waste water.  
 
Any fertiliser applied to gardens will similarly be strongly adsorbed onto the soil particles.  
 
The critical issues are that the waste water should be disposed of into dry conditions and 
the waste water should infiltrate into the natural soils and not be able to move laterally 
and short circuit the disposal area.   
 
The majority of the site will require nutrient adsorbing waste water treatment systems.  
 
The City of Albany normally requires either a conventional septic system, installed with 
semi inverted leach drains to their specifications, or an alternative waste water system.   
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On sloping sites such as this a terraced waste water disposal area is likely to be required, 
with an upslope cutoff drain. This is capable of achieving a dry suitable waste water 
disposal area.  Volume can be reduced by using greywater reuse systems. 
 
When this is undertaken good nutrient retention can be achieved 
 
To increase infiltration and comply with the Health Act Regulations, the City of Albany 
requires that a 3 metre wide area around the leach drain of a conventional septic system 
be deep ripped and then the leach drain covered with calcareous sand.  
 
The proposed waste water disposal complies with the Government Country Sewerage 
Policy and City of Albany Requirements. 
 
 
6.3.5 Size of Road Drainage 
 
Prior to subdivision any storm event will lead to some intermittent and discontinuous 
surface sheet wash, the location of which is unclear.  However post subdivision this flow 
will be intersected by the proposed road.   
 
The road will pick up all of the flow and it will be directed along the swale drains as per 
DOW and City of Albany requirements.   
 
It is recommended that the drain be located on the upslope side only because of the 
steep slopes. 
 
It is assumed that all stormwater on each lot is retained on site. For the lower  lots, and 
those in the east not above the road surface, water runoff will not change and will 
continue to flow unimpeded as it currently does. 
 
Surface water runoff from above the road will be captured by the road and will have to be 
treated as road stormwater.  
 
The designed road will require a sump to collect the stormwater from the swale drain on 
the upslope edge.  The sump is proposed to be installed at the low point of the road and 
then piped under the road to a pipe/ open drain  located in an easement on Lots 9/10 
as shown on the Plan in Figure 1.  
 
 
 

• Runoff from land surface catchments 
 
This flow occurs now and cutting it off will reduce the natural environmental flows to the 
creek.  Therefore, whilst this flow will be captured by the road, retaining it all on site, is 
not  desirable based on maintaining environmental flows. What is desirable is to capture 
the additional flow from the hard surfaces whilst providing filtration for the surface water 
runoff. 
 
The coefficient of runoff for pasture on steeper rocky slopes such as this is 0.75, from 
Engineers Australia.  For medium slopes a coefficient of runoff is 0.2.  Based on the 
contours an average coefficient of runoff of 0.35 is assumed. 
 
For the mm 1 year 1 hour rainfall event, the volume of the potential surface water from 
the pasture above the road is calculated as below.  
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The area of catchment is 2.6 hectares (26 000 m2) above the road.  Therefore the runoff 
from the catchment above the road that will be collected by the road in a 1 in 1 year event 
will be; 

 
26 000 m2 (area) x  0.01348 m (rainfall)   x  0.35  (coefficient of runoff)   =  122.7 m3 

 
Although this volume of water will be intersected by the road, its collection reduces the 
environmental flows and therefore it is not proposed to capture this volume of water. 

 
The volume increases for the other storm events are summarised below.  
 
Upslope catchment -  Upslope of roads, runoff from driveways  
 
Storm Event Volume of stormwater generated in one hour from 

above the road by the natural land surface. 
One hour one year return event 122.7 m3  
One hour 5 year return event 200.7 m3  
One hour 10 year return event 227.0 m3  
One hour 100 year return event 366.0 m3 

 
 
Downslope of the road there will be no changes to surface water flows as a result of 
subdivision. 
 
The runoff from the existing land surface would normally flow downslope during a storm 
event and enter the creek. 
 
To retain this on site would be to change the pre-subdivision hydrology of the creek.  In 
order to maintain the same environmental flows this volume of water should be permitted 
to flow through the detention basins. 
 
In addition to the surface water runoff there will also be potential for capture of water from 
hard surfaces such as driveways upslope of the road. 
 
It is likely that on any particular lot only 300 m2 of water from hard surfaces will be able to 
be retained because of the slopes and driveways to roads.  This is the likely maximum 
volume that will be able to be captured on sloping land such as this and directed to 
rainwater tanks or soakwells.  The remaining 50 m2 will either drain onto the lots or end 
up running down the driveways to the road.  To allow for a small amount of runoff from 
the driveways an additional volume is required for the 3 affected driveways on Lots 1 – 3.  
Other driveways will drain to the creek. 
 

150 m2 x 0.01348 mm x 0.9 = 1.82 m3.  For a one hour 1 year return event 
 

The data for other return events is shown. 
 
Storm Event Volume of stormwater generated in one hour from 

above the road by driveways. 
One hour one year return event 1.82 m3  
One hour 5 year return event 2.98 m3  
One hour 10 year return event 3.37 m3  
One hour 100 year return event 5.43 m3 

 
 

It is noted that that whilst these two tables represent the amount of runoff generated 
during a one hour storm event, the runoff from the driveways will arrive first and that from 
the land surface will be attenuated and take longer to reach the drain. 
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The degree of attenuation will direct the calculations of the pipework required and these 
calculations will be made during the engineering phase of the design during the road 
design.  Any changes to the catchments will be taken into account at that time. 
 
At the time of the preparation of the Urban Water Management Plan, when detailed 
engineering calculations will be made, the runoff data will be adjusted as necessary, 
taking into account any changes to catchments in the post developed environment. 
 
 

• Runoff from road pavements 
 
The Department of Water has guidelines on stormwater management for roads and 
drains which can be incorporated into the detailed design of the stormwater management 
(Guidelines for Development and Subdivision of Land) for the detention of stormwater.  
 
As noted previously the volume of water coming from roads is given by; 
 
There are 310 metres of internal road at say 6 m2 hard surface per linear metre. 
 
The total area of road hard surface is  310 x 6 = 1 860 m2 
 
For a one hour one year return event the calculation is; 

 
1 860 m2 (area) x  0.01348 m (rainfall)   x  0.90  (coefficient of runoff)   =  22.57 m3 
 
 
CATCHMENT ROADS – Generated from road surface 
 
Storm Event Volume handled by road drainage  
One hour one year return event 22.57 m3  
One hour 5 year return event 36.9 m3  
One hour 10 year return event 41 76 m3  
One hour 100 year return event 67.32 m3  

 
 
DOW require that the 1 in 1 year one hour event is retained in a detention basin, but that 
other flows are directed through an overflow to the creek. 
 
The road drainage will have to deal with the natural surface water from lots 1 2 and 3, the 
driveways and the road surface. 
 
To maintain environmental flows to the creek it is recommended that only the increased 
water as a result of the introduction of hard surfaces is detained on site and the natural 
surface water be directed to the creek.   
 
The total 1 in 1 year storm event that the road drainage and detention basin will need to 
deal with is;  
 
122.7 m3 (natural surface)  +  1.82 m3  (driveways) + 22.57 m3  (road) =  145.94 m3 or kL 

 
However as noted above retaining the volume of water from up slope will change the pre-
subdivision flows in the creek and therefore only the 1 hour one year return storm event 
from hard surfaces should be retained with the natural surface runoff volume being 
permitted to flow through. 
 
The drainage system will however need to be designed to cope with the 1 in 100 year 
storm events. 
 
The volume to be retained in the detention basin is therefore; 
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1.82 m3  (driveways) + 22.57 m3 (road) =  24.39 m3 or kL 
 
 
• A series of small riffles is recommended to be installed along the flow path to accept 

some of the volume and to slow the flow.  There will be space for 13 riffles adsorbing 
perhaps 2 m3 each.  The use of a series of small riffles will negate the need for a 
detention basin and is therefore recommended.  The use of riffles on the upslope side 
of the road, as opposed to a detention basin, will assist visual management, remove 
the need for a basin in that location and its inherent potential construction and safety 
issues. 

 
• A small concrete covered sump with a volume in the order of 1m3 is recommended to 

be installed at the low point in the road to collect any excess water from road 
drainage.  

 
See Figure 1. 

 
• From the sump a pipe is recommended to direct water along an easement on the 

boundary of Lot 9 or 10 to the POS.
 

 
The water flow could then be an open drain installed with riprap or riffles, which will 
make maintenance easier.  The volume of the drain will be calculated during the 
detailed engineering design, based on the capability to handle the 1 in 100 year 
storm event.  

 
• From the drain the slowed water flow is recommended to feed to a shallow two stage 

detention basin in public open space. 
 

The maximum volume required to be retained within the detention basin is 24.39 m3 

or kL. 
 

In the interests of safety and environmental management it is recommended that this 
be a two stage small shallow basin with a volume of 12.5 m3 plus freeboard.  Water 
will enter from one end, be slowed and then feed to the second stage from which 
water will leave to travel to the creek. 

 
Rather it is recommended that the basin be shallow and installed with reeds to slow 
and attenuate the flows and allow them to overflow trough a hard surface spillway to 
the creek.  This will maintain natural water flows in the creek. 
 
In the detailed engineering stage the volume may be adjusted for flow rates and 
catchment attenuation.  If any small alteration to the alignment of the road is required 
to ensure a suitable location for the low point, it will be made at that time. 

 
 See Figure 1. 

 
 

7.0 Groundwater Management Strategy 
 
The water recharge is not anticipated to change, therefore no changes are anticipated to 
groundwater regimes. 
 
 

8.0 Future Design Considerations 
 

An additional stage of detailed engineering design, to accompany the site specific design 
for the subdivision, follows subdivision approval.  In this case, with a relatively small 
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number of large lots, the detailed design will be related to road design, swale drainage 
design and the design of the stormwater detention basins.  
 
An Urban Water Management Plan will be required as part of the next stage of the 
progress of the subdivision, after approval of the subdivision and prior to construction.   
The Urban Water Management Plan will be prepared by the engineers who will 
incorporate any conditions and changed circumstances into the subdivision design and 
provide the detailed design drawings of the road network and drainage.  At that time 
detailed calculations will be made to confirm and refine the drainage system. 
 
The engineers will provide revised catchment calculations based on any changes to the 
catchments as a result of development. Flow rates and attenuation will also be 
considered, including even the 6 minute duration when designing pipework as 
recommended by the City of Albany. 
 
At that time any adjustments to the alignment of the road will be made to ensure free flow 
of stormwater from the road as shown on Figure 1. 
 
 

9.0 Monitoring 
 
 
Monitoring of water quality is not seen as not necessary unless actions following from the 
monitoring are conditioned on the subdivision.  
 
However the DOW normally requires monitoring. 
 
If monitoring is required, it is recommended that water flowing to the creek be monitored 
quarterly when flowing. 
 
A total of 2 - 3 years monitoring on a quarterly basis is suggested for the following 
parameters, TSS, TP, TN, EC DO and pH. 
 
 

10.0 Implementation 
 
Implementation will only occur at the construction stage following the full engineering 
calculations for the roads and stormwater management. 
 
At this stage, the Local Water Management Strategy is enough to provide sufficient 
assessment to ensure that there is provision within the subdivision guide plan to enable 
the required detention basins and drainage systems to be provided for. 
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FIGURE 2

Figure 2
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LOT 1879 DAVIES ROAD, LOWER KALGAN Figure 3
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1. INTRODUCTION�

�

Lot�1879�is�located�16�km�from�the�Albany�City�Centre�via�Lower�King�Road,�Nanarup�Road,�Gull�

Rock�Road�and�Davies�Road.�

�

The� site� comprises� cleared� pasture� with� areas� of� parkland� clearing� along� the� creekline� in� the�

south�west�and�surrounding�the�existing�dwellings.�

�

The�purpose�of�this�Fire�Management�Plan�is�to�outline�fire�hazards,�fire�risks�and�following�that,�

propose� measures� to� address� the� hazards� and� reduce� the� risks� as� well� as� outlining� an�

implementation�plan�to�see�those�measures�applied.�

�
�

2. BACKGROUND�&�SUBDIVISION�PROPOSAL�

�

Lot� 1879� is� mostly� cleared� grazed� pasture.� � There� are� two� separate� areas� of� parkland� cleared�

tree�cover�of�approximately�4000m²�each,�one�to�the�east�of�the�existing�dwelling�and�the�other�

in�the�south�west�along�the�minor�drainage�line�in�this�area.�

�

The�land�is�surrounded�to�the�north�and�east�by�Rural�Residential�zoned,�cleared�land�which�will�

be�subdivided�to�lots�of�1ha.��To�the�south�is�cleared�and�parkland�cleared�grazing�land�whilst�to�

the� west� is� a� rural� lots,� uncleared� apart� from� a� significant� firebreak� network� along� the�

boundaries�(10m�wide)�and�fire�breaks�which�compartmentalise�the�site�into�approximately�5ha�

blocks.�

�

Lot�1879�will�be�included�within�the�adjoining�Rural�Residential�zone�to�provide�for�1ha�lots.��As�

future� strategies� are� further� implemented,� this� zoning� will� also� expand� over� the� lots� to� the�

south.�
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Although�the�land�currently�has�no�gazetted�legal�road�frontage�practical�side�access�is�made�via�

a�formal�Right�of�Carriageway�over�an�adjoining�property�through�to�Davies�Road.�

�

In� addition� road� and� firebreak� connections� will� be� provided� in� two� positions� via� the� adjoining�

special�rural�zone.�

�

The�Subdivision�Guide�Plan�and�this�plan,�can�make�use�of�these�connection�points�by�using�one�

to� provide� road� access� to� the� Rural� Residential� lots� and� the� others� can� provide�

alternative/secondary�access�ways�as�needed.�

�

As� the� lots�will�be�within�a�Rural�Residential�zone,�subdivision,�development�and�ongoing� land�

management�provisions�can�be�used�to�implement�and�ensure�the�maintenance�of�effective�fire�

safety�mechanisms.�

�

The� lot� is� in� an� area� long� identified� for� such� subdivision� and� development� and� as� a� result� the�

strategic�implications�of�this�move�have�been�assessed�and�supported.��The�purpose�then�of�this�

Fire�Management�Plan�is�to�detail�the�local�or�lot�scale�hazard,�risk�and�safety�mechanisms�to�be�

applied.�

�

�

�
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3. BUSHFIRE�HAZARD�ASSESSMENT�

�

See�following�figure�for�Bush�Fire�Hazard�Ratings.��In�summary:�

�

Vegetation�Type� Rating�
Pasture� Low�
Isolated�Paddock�Trees� Low�
Parkland�Cleared�Areas� Moderate�
Adjoining�Low�Forest� Extreme�

�

�

�

4. BUSHFIRE�ATTACK�LEVEL�

�
From�the�ratings�in�the�Hazard�Assessment�the�following�maximum�bushfire�attack�levels�apply�

on� the� basis� a� 20m� building� protection� zone� is� implemented,� buildings� are� contained� to� the�

identified�building�envelope�and�Hazard�Separation�Areas�(as�outlined�in�following�sections)�are�

maintained.�

LOT� BAL�
Lot�75� BAL�19�
Lot�76� BAL�19�
Lot�77� BAL�19�
Lot�78� BAL�19�
Lot�79� BAL�12.5�–�19�
Lot�80� BAL�12.5�–�19�
Lot�81� BAL�12.5�
Lot�82� BAL�12.5�
Lot�83� BAL�12.5�
Lot�84� BAL�12.5�
Lot�85� BAL�12.5�
Lot�86� BAL�12.5�

�

The� above� Bushfire� Attack� Levels� require� specific� construction� requirements� under� AS3959.��

Refer�to�as�3959�Sections�3�&�5�for�BAL�12.5�or�sections�3�&�6�for�BAL�19.�

�
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5. BUSHFIRE�MITIGATION�AND�PROTECTION�

�

See�the�following�plan�and�the�notes�below�for�Bushfire�Mitigation�and�Protection�requirements.��

These�combine�to�ensure�the�site�and�future�dwellings�enjoying�a�low�to�moderate�hazard�level.�

�

5.1 Location�

The� subdivision/development� is� located� on� the� land� that� is� not� subject� to� either� an� extreme�

bush�fire�hazard�classification�or�requires�construction�standards�to�BAL�–�40�or�BAL�–�FZ.�(A1.1)�

�

5.2 Vehicular�Access�

Two�different�vehicular�access�routes,�both�of�which�connect�to�the�public�road�network,�will�be�

available�to�all�residents/the�public�at�all�times.�(A2.1)�

�

5.3 Water�for�Fire�Fighting�

The�development�is�to�be�provided�with�a�reticulated�water�supply,�together�with�fire�hydrants,�

in�accordance�with�the�specifications�of�the�relevant�water�supply�authority�and�FESA.�(A3.1)�

�

5.4 Siting�of�Development�

Every�building�is�to�be�provided�with�a�maintained�Building�Protection�Zone�not�less�than�20m�in�

width� and� where� adjacent� to� a� parkland� cleared� area,� an� additional� width� of� at� least� 10m�

managed�as�a�Hazard�Separation�Area.�

�

In�addition,�a�minimum�setback�of�40m�containing�managed�pasture�is�provided�to�the�adjoining�

Lot�9.���

�

Every� dwelling� will� require� an� appropriate� construction� standard� as� per� the� assessed� Bushfire�

Attack�Level.�

�
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5.5 Development�Design�

Development� Design� including� compliance� with� AS3959� under� the� relevant� noted� Bushfire�

Attack� Levels� and� consequential� building� requirements� meets� development� design�

requirements.�

�

�

6. SUBDIVISIONAL�&�DEVELOPMENT�REQUIREMENTS�

�

6.1 Building�&�Location�

Building�and�Construction�requirements�are�set�on�a�lot�by�lot�basis�and�for�a�number�of�lots�vary�

according�to�the�buildings�location�within�the�building�envelope�(Refer�to�Plan):�

�

Construction�Standard� Lot�

BAL�12.5� 81���86�

BAL�12.5�or�19� 79,�80�

BAL�19� 75�78�

�

Buildings�to�be�located�within�the�identified�building�envelope.�

�

Within� building� envelopes� with� a� split� BAL� construction� standard� (Lots� 79� &� 80),� where� any�

dwelling�partially�or�wholly� intrudes�into�the�BAL�19�area,�the�entire�building�is�to�be�designed�

and�constructed�to�meet�this�higher�standard.�

�

6.2 Access�

Access�is�provided�by�a�combination�of�public�roadways,�battleaxe�legs,�driveways�and�strategic�

fire�access�tracks�as�shown�on�the�plan.��Standards�for�the�differing�access�way�types�are�noted�

in�Planning�for�Bushfire�Protection�(Edition�2).��No�locked�gates�are�permitted�on�this�network.�

�

The�access�network�is�circular�and�ensures�three�different�access�routes�connecting�to�the�public�

road�network�are�available�at�all�times.�
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�

6.3 Water�for�Firefighting�

Hydrants�to�be�installed�at�the�time�of�subdivision�in�accord�with�development�policy.�

�

�

6.4 Building�Protection�Zones�and�Hazard�Separation�

A�width�not�less�than�20m�from�all�buildings�shall�be�maintained�as�a�Building�Protection�Zone�as�

follows:�

� Minimum�20m�width�measured�from�building�wall;�

� Fuel�load�reduced�to�and�maintained�at�2�tonnes/ha;�

� Trees�to�be�a�minimum�of�10m�apart�with�no�dead�material;�

� Branches�are�pruned�from�trunks�for�at�least�the�first�2m;�

� No�tall�shrubs�or�trees�overhang�buildings;�and��

� Fences�and�other�structures�within�the�Bushfire�Protection�Zone�are�built�of�non�

combustible�materials.�

�

In�addition�to�these�minimums,�it�remains�an�option�for�landowners�to�create�and�maintain�

wider�building�protections�zones�in�existing�cleared�areas�outside�of�the�nominated�building�

envelopes.�

�

All�pasture�and�parkland�clearings�within�10m�(or�20m� in� the�case�of� the�eastern�boundary�of�

Lots� 78� �� 80)� of� a� Building� Protection� Zone� to� be� maintained� as� a� Hazard� Separation� Area� as�

follows:�

� Fuel�load�to�be�reduced�to�and�maintained�at�between�5�8�tonnes�per�ha;�

� Trees�to�be�a�minimum�of�10m�apart;�and�

� Trees�to�be�maintained�devoid�of�dead�materials�(branches�etc).�
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�

7. IMPLEMENTATION�

�

7.1 Developer�

On�a�stage�by�stage�basis�at�the�time�of�subdivision�developer/subdivider�is�to:�

� Construct�roading,�battleaxe�legs�and�strategic�fire�access�tracks;�

� Prepare�cleared,�parkland�cleared�and�hazard�separation�areas�to�hazard�separation�area�

standards�and�maintain�same�till�time�of�transfer;�

� Install�street�fire�hydrants;�and�

� Advise�prospective�purchasers�of�management�provisions,�fire�management�

responsibilities�and�the�Homeowners�Bushfire�Survival�Manual.�

�

7.2 City�of�Albany�

The�City�of�Albany�will�be�responsible�for:�

� Issuing�Annual�Fire�Break/Fire�Safety�Notice;�

� Maintaining�Public�Roads;�

� Monitoring�and�enforcing�compliance�with�Annual�Fire�Break/Fire�Safety�Notice,�Special�

Provisions�(Maintenance�of�Strategic�Fire�Access�Tracks,�Bushfire�Protection�Zone�&�

Hazard�Separation�Area�etc);�and�

� Applying�AS3959�Bushfire�Attack�Level�conditions�to�building�approval�and�ensuring�

driveways�are�constructed�and�maintained�as�appropriate.�

�

7.3 Landowners�

On� transfer� of� lots� landowners� become� responsible� for� individual� holdings.� � Landowners� are�

responsible�for:�

� Maintaining�any�battleaxe�legs�and/or�strategic�fire�access�tracks�on�their�property;�

� Constructing�and�maintain�required�Building�Protection�Zones,�Hazard�Separation�Areas�

and�individual�driveways;�

� Constructing�buildings�in�accord�with�the�noted�Bushfire�Attack�Level�under�AS3959;�and�

� Complying�with�Council’s�annual�Fire�Break/Fire�Safety�Notice.�
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�

8. CONCLUSION�

�

This� Fire� Management� Plan� meets� the� guidelines� contained� within� Planning� for� Bushfire�

Protection�by�meeting�most�of�the�acceptable�solutions�noted�and�where�alternative�responses�

are�necessary�(P4)�appropriate�responses�(AS3959�Construction)�are�provided.�
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1.   The developmer shall prepare and implement a landscape plan that utilises
endemic native species for vegetation of the creekline, frontages to Nanarup
and Gull Rock Roads and internal road reserves.

2.   At the time of subdivision a comprehensive revegetation program is to be
established on Lots 56 to 74 using mature trees.

3.   Within the Special Design Area, landowners will be required to submit an
overall design and landscape plan at the development approval stage, as
specified in clause 6.6 of the special provisions for Special Rural Area No9.

4.   Side boundary fencing will not be permitted within the area of existing vegetation
on Lots 42 – 45 and 64 – 69, as shown on the Subdivision Guide Plan.

5.   For fire fighting purposes, vehicular access shall be provided at all times around
the dwelling curtilage for Lots 65 – 69 as shown on the Subdivision Guide Plan.

6.   All dwellings on Lots 56 – 74 shall be constructed to the specifications of
Australian Standard 3959 – Building in Bushfire Prone Areas.

7.   All buildings are to be located within the designated building envelopes. Low fuel
zones can be partially accommodated outside of designated building envelopes
only where they do not require the removal of remnant vegetation.

8.   The development shall set aside land for access to adjoining Lot 1879 but shall
not be responsible for its construction. At such time as Lot 1879 is subdivided,
the developer of that property will be responsible for the construction.

9.   Side boundary setbacks of 15 metres shall insure a separation distance of
30 metres between each residence.

10. At the time of subdivision a comprehensive stormwater management plan is to
be prepared and implemented to ensure that surcharging of the creek, erosion of
creek banks and potential flooding of adjacent properties does not occur.

11. At the time of subdivision a memorial is to be lodged on each lot on the
eastern, northern and southern boundary of the subdivision advising that the area
is surrounded by rural landholdings that may from time to time cause nuisance
through noise, dust and/or smell whilst carrying out typical agricultural practices.

12. At the time of subdivision a suitably qualified professional is to assess the
foundation capabilities of the soil for building construction upon Lots 2, 8, 9
and 10 and where unconventional footing construction is required, a caveat
be lodged on these titles to inform potential purchasers.

13  Where the existing scheme provisions (Special Rural Area No. 9) have not
been specifically modified under this policy such provisions shall still apply
and may be applied in part to any application for subdivision of development.

14  At the time of subdivison a detailed assessment of winter gound water levels
is to be undertaken to determine the suitability of Lots 54 ans 55 to
accommodate an effluent disposal system, and where such sutiability cannot be
proven the lots shall be amalgamated.

Footnote: At the time of subdivision the developer will be encouraged to provide
a contribution towards the upgrade of facilities at the Kalgan Hall.

14.00
36.06

59.14

POLICY NOTES

Cul-de-sac to be
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PLANNING AND DEVELOPMENT ACT 2005 

 
 

CITY OF ALBANY 
 
 

LOCAL PLANNING SCHEME No. 1 
 
 

AMENDMENT No. 12 
 
 
 

The Albany City Council under and by virtue of the powers conferred upon  it  in that behalf by 
the Planning and Development Act 2005 hereby amends the above Local Planning Scheme by: 

 
 

i) Rezoning  Lot  1879  Davies  Road,  Lower  Kalgan,  Albany  from  the  ‘General 
Agriculture’ zone to the ‘Rural Residential’ zone and ‘Parks & Recreation’ reserve. 

 

ii) Incorporating Lot 1879 into Rural Residential Area No. 9, as set out in Schedule 14 –
Rural Residential zones of the Scheme Text. 

 

iii) Including a new provision within Rural Residential Area No. 9, as follows: 

8.  For Lots 75‐86, building plans shall include an assessment of the foundation 
zone of the building area and include full details of proposed foundations to 
adequately accommodate foundation zone conditions. 

 

iv)  Including a new provision within Rural Residential Area No. 9, as follows: 

9.  For  Lots 56‐74, as  shown on  the Subdivision Guide Plan, all areas  including 
pasture,  parkland  clearing,  replanting  and  landscape  areas  shall  be 
maintained as a Hazard Separation Area (refer to the Fire Management Plan). 

 

v) Including a new provision within Rural Residential Area No. 9, as follows: 

10.  All  dwellings  on  Lots  56‐86  shall  be  constructed  to  the  specifications  of 
Australian Standard 3959 – Building  in Bushfire Prone Areas.   In the  instance 
of  lots  75‐86,  construction  shall  be  to  the  requirements  of  the  relevant 
Bushfire Attack Level  (BAL) per  the Fire Management Plan  (BAL 12.5 or BAL 
19). 

 

vi) Applying  the  following  Subdivision Guide Plan  to Rural Residential Area No. 9 as 
follows. 

 

vii) Amending the Scheme Maps accordingly. 
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11 Duke Street

Albany WA 6330

Ph 9842 2304 Fax 9842 8494

SUBDIVISION GUIDE PLAN
Lots 11, 300 & 1301 Nanarup Road

Lot 1879 Davies Road
Kalgan, City of Albany

Within Special Design Area, detailed landscape and vegetation
plans to be provided with development application.
Driveways to be designed with the contours and landscaped to
minimise visual impact and erosion.

ADOPTED  BY  RESOLUTION  OF  THE  COUNCIL OF THE

______________________ OF ______________________

AT THE ________________________ COUNCIL MEETING

ON THE _______ DAY OF _________________  ________

CHIEF EXECUTIVE OFFICER _________________________

NOTES
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ADOPTION 
 
 

Adopted by resolution of the Council of the City of Albany at the meeting of the Council held on 
the ____________________day of _____________________  20  __  . 
 
 

____________________________ 
Mayor 

 
 

____________________________ 
Chief Executive Officer 

 
 

FINAL APPROVAL 
 
 
Adopted for final approval by resolution of the City of Albany at the Meeting of the  Council held 
on the _______________________day of ___________________  20  ___  and  the  Common 
Seal of the City of Albany was hereunto affixed by the authority of a resolution of the Council in 
the presence of: 
 
 

___________________________ 
Mayor 

 
 

___________________________ 
Chief Executive Officer 

 
Recommended/Submitted for Final Approval 
 
 

___________________________ 
Delegated Under S.16 

of the PD Act 2005 
 

___________________________ 
Date 

Final Approval Granted 
 
 

___________________________ 
Minister for Planning 

 
 

___________________________ 
Date 
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