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THIS DEED is made on                               day of             2020 

Between: 

MINISTER FOR INFRASTRUCTURE AND TRANSPORTTRANSPORT, 
INFRASTRUCTURE AND LOCAL GOVERNMENT a body corporate pursuant to the 
Administrative Arrangements Act 1994 of Level 5, 50 Flinders Street, Adelaide, SA 5000 
(Minister) 

And 

COMMISSIONER OF HIGHWAYS a body corporate pursuant to the Highways Act 1926 of 
Level 5, 50 Flinders Street, Adelaide SA 5000 (Commissioner)  

And 

ADELAIDE PLAINS COUNCIL (ABN 58 384 968 672) a body corporate pursuant to the Local 
Government Act 1999 of 2a Wasleys Road, Mallala SA 5502 (Council) 

And 

HICKINBOTHAM DEVELOPMENTS (TWO WELLS NO.1) PTY LTD (ACN 132 319 352); 
HICKINBOTHAM AGRICULTURAL PROJECTS PTY LTD (ACN 064 928 945) and 
HICKINBOTHAM DEVELOPMENTS (TWO WELLS NO.4) PTY LTD (ACN 144 951 306) all 
of 25 North Terrace, Hackney SA 5069 (Developer) 
 

BACKGROUND: 
A. The Minister, the Commissioner, the Council and the Developer are parties to the Road 

Infrastructure Design and Delivery Deed dated 18 July 2013 and attached as Annexure 
1 (Existing Deed). 

B. The Existing Deed requires installation of a single lane roundabout at the intersection 
of Mallala Road and Old Port Wakefield Road to be funded equally by the Developer 
and the Council.  

C. The location of the Roundabout will be the primary means of access to the residential 
development currently being undertaken by the Developer. Under the Existing Deed, 
the Roundabout is required at or before occupation of the first dwelling taking access 
from the intersection (unless obviated by alternative temporary access arrangements). 

D. The Minister and the Commissioner require amendments to the design of the 
Roundabout as set out in the Existing Deed in order to allow for it to be designed to 
[CL1]accommodate existing heavy vehicle routes, including B-Doubles and Over Size 
Over Mass vehicles. The Minister and the Commissioner also wish to facilitate access  
through the Roundabout by PBS Level 3B vehicles[DL2] for through movements on 
Mallala Road, being for the right turn from Mallala Road to Old Port Wakefield Road 
(eastbound) and left turn from Old Port Wakefield to Mallala Road 
(southbound)[CL3][DL4], to provide future heavy vehicle route connections. 

Infrastructure and Environment 
Committee Meeting

153 of 274 3 September 2020

Rele
as

ed
 fro

m C
on

fid
en

ce



E. To facilitate delivery of the Roundabout in accordance with the Minister and the 
Commissioner’s requirements, the parties have agreed to vary the terms of the Existing 
Deed in accordance with this Deed of Variation as and from the Variation 
Commencement Date. 

It is agreed: 

1. DEFINITIONS  

The parties agree that the following definitions will apply in the Existing Deed and this 
Deed of Variation: 
1.1 Detailed Designs means the detailed design drawings for the Roundabout, 

based on the concept plan in Annexure 4 of the Existing Deed with variations 
[CL5][DL6]to the extent necessary to accommodate the requirements set out in 
paragraph D of the Background, PBS Level 3 vehicles and as otherwise 
approved by or on behalf of the Commissioner;[DL7] 

1.2 Land Acquisition means any land acquisition required to be undertaken by the 
Commissioner (whether under the Land Acquisition Act 1969 or otherwise) or 
the Minister to enable the Roundabout as shown in the Detailed Designs to be 
constructed; 

1.3 Land Acquisition Costs means all of the costs associated with the Land 
Acquisition. 

1.4 Minister’s Roundabout Contribution means the fixed and maximum 
contribution payable by the Minister towards the Roundabout as ascribed to the 
Minister in the Contributions Schedule; 

1.5 Roundabout means the roundabout specified in Item 1, column 3 (Treatment) 
in Annexure 1 (Traffic Intervention Schedule) required to be constructed under 
the Existing Deed at the intersection of Mallala Road and Old Port Wakefield 
Road, Two Wells and which is varied by, and in accordance with 4.4 to 4.6 
inclusive, of, this Deed of Variation. 

1.6 Variation Commencement Date means the date on which the variations 
contemplated in clause 4 of this Deed of Variation takes effect as described in 
clause 3 of this Deed of Variation. 

2. INTERPRETATION 

2.1 All words and expressions defined in this Deed of Variation will have the same 
meaning as in the Existing Deed. 

2.2 The parties acknowledge and agree that the matters referred to in the 
Background of this Deed of Variation are true and correct in every material 
particular and that the Background will form part of this Deed of Variation. 

2.3 To the extent of any inconsistency between this Deed of Variation and the 
Existing Deed, this Deed of Variation will prevail. 

3. CONDITION PRECEDENT TO VARIATION DEED COMMENCEMENT DATE 

3.1 The parties agree that the provisions of this Deed of Variation Commencement 
Date will only take effect upon the Commissioner notifying the other parties to 
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this agreement in writing that the Commissioner has acquired the land 
necessary to construct the Roundabout.[DL8][DL9] 

3.1 The Commissioner must use reasonable endeavours to acquire the land 
necessary to construct the Roundabout.[CL10][VD(11] 

3.2 If the Commissioner has not notified the other parties to this agreement that the 
Commissioner hasis unable to acquired the land necessary to construct the 
Roundabout on or before [insert sunset date]30 June 2021 [CL12](Sunset Date), 
then any party may elect to terminate this this Deed of Variation by at least 7 
days written notice from the Sunset Date to the other parties.  

3.23.3 If the Deed of Variation is terminated, the Existing Deed continues in 
full[DL13][DL14] force and effect. 

4. VARIATION OF THE EXISTING DEED 

4.1 A new clause 2.1.10A is inserted into the Existing Deed as follows: 
2.1.10A Detailed Designs has the meaning given to that term in the Deed of 
 Variation  between the parties to this Deed executed in or around 
 Julyne 2020. 

4.2 A new clause 2.1.27A is inserted into the Existing Deed as follows: 
2.1.27A Roundabout means the roundabout specified in Item 1, column 3 
 (Treatment) in Annexure 1 (Traffic Intervention Schedule).[CL15] 

4.14.3 A new clause 4.4 is inserted into the Existing Deed as follows: 
4.4 Notwithstanding any other provision of this clause 4, with respect to the 

Roundabout only:  

4.4.2 notwithstanding clause 12 of this Deed, the Minister will pay 
the Minister’s Roundabout Contribution to the Developer 
following Practical Completion of the Roundabout by the 
Developer; 

4.4.3 the Council will: 

4.4.3.1 Council will, notwithstanding clause 12 of this Deed, 
pay the Council’s Contribution to the Developer upon 
Practical Completion of the Roundabout; and 

4.4.3.2 contribute Council’s Contribution to the cost of 
construction of [DL16][DL17]the Roundabout will 
comprise [CL18]50% of the balance of the cost of the 
Roundabout (that is 50% of the total cost less the 
Minister’s Roundabout Contribution and the Land 
Acquisition Costs); 

4.4.4 the Developer will: 

4.4.4.1 Developer will undertake construction of the 
Roundabout in accordance with the Detailed Designs 
and any agreement required by the Minister or the 
Commissioner for the construction of public road 
infrastructure works  and any further standard 
[CL19]requirements of the Commissioner or the 
Minister (including any necessary authorisation, 
arrangement or agreement with the Minister or the 

Infrastructure and Environment 
Committee Meeting

155 of 274 3 September 2020

Rele
as

ed
 fro

m C
on

fid
en

ce



Commissioner (or any other relevant authority) 
relating to the undertaking of public road 
infrastructure works)[DL20]; and  

4.4.4.2 Developer’s Contribution to the cost of construction 
of[DL21][DL22] the Roundabout will comprisecontribute 
[CL23]50% of the balance of the cost of the 
Roundabout (that is 50% of the total cost less the 
Minister’s Roundabout Contribution and the Land 
Acquisition Costs).; 

4.4.5 clauses 4.2.2 and 4.2.3 do not apply in respect of the 
Roundabout.[CL24] 

 

4.24.4 A new clause 5.9 is inserted into the Existing Deed as follows: 
5.9 Notwithstanding any other provision of this clause 5 of this Deed: 

5.9.1 The Minister will, as soon as reasonably practicable following 
the Variation Commencement Date, finalise the Detailed 
Designs for the Roundabout (having consulted the Developer 
and the Council prior to such finalisation) and provide the 
Detailed Designs to the Developer and the Council for 
approval[DL25]. 

5.9.2 The Detailed Designs, once provided to the Developer will 
satisfy clauses 5.1.1 to 5.1.3 (inclusive) of this Deed, as they 
relate to the Roundabout. 

5.9.3 The provisions of clauses 5.1.7, 5.3 and 5.4 will not apply with 
respect to the Roundabout or to the Minister’s Roundabout 
Contribution. [DL26] 

 
4.34.5 A new clause 12.3 is inserted into the Existing Deed as follows: 

12.3 With respect to the Roundabout, clauses 12.1 and 12.2 do not apply, and 
the Developer will instead be entitled to render an invoice to the Council 
and the Minster for their respective Contributions towards the Roundabout 
upon Practical Completion of the Roundabout by the Developer. Any such 
invoice must be accompanied by a certificate of Practical Completion for 
the Roundabout.   
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4.44.6 The words in Item 1, column 3 (Treatment) in Annexure 1 (Traffic Intervention 

Schedule) of the Existing Deed are deleted in their entirety and replaced with: 

Treatment  

Installation of a single lane roundabout as shown on the Detailed Designs as 
provided by the Commissioner to the Developer in accordance with this Deed. 

 
4.54.7 The words in Item 1, column 7 (Timing) in Annexure 1 (Traffic Intervention 

Schedule) of the Existing Deed are deleted in their entirety and replaced with: 

Timing 

1. The Roundabout must be operational prior to the earlier to occur of: 

a. commencement of operation of a school on the Site; or 

b. occupation of more than 150 dwellings on the Site. 

2. Temporary alternative access to the Site will be permitted on the 
following terms and conditions:  

a. the Developer will complete sealing of Meaney Road (as 
approved by the responsible road authority) at or before 
occupation of the first dwelling on the Site;  

b. temporary access to the Site for passenger vehicles only being 
provided to Mallala Road via the upgraded Meaney Road; and 

c. temporary access to the Site for all heavy vehicles will occur 
via Sharpe Road; and 

d. both temporary access points noted above will be closed 
and/or reinstated by the Developer as required by the 
responsible road authority as soon as practicable following 
Practical Completion of the Roundabout. 

3. For the purpose of this Item 1, the term “Site” is as defined in this 
Deed, but excludes that part of the Site situated to the east of Mallala 
Road. 

 
4.64.8 The words in Item 1, column 8, 9 and 10 (Contributions Schedule) in Annexure 

1 (Traffic Intervention Schedule) of the Existing Deed are deleted in their entirety 
and replaced with: 

 Contributions Schedule 

Developer Minister Council  

50% of the balance of the cost 
of construction of the 
Roundabout (that is 50% of 
the total cost of the 

$0.731m 
Minister’s 

50% of the balance of the cost 
of construction of the 
Roundabout (that is 50% of 
the total cost of the 
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Roundabout less the 
Minister’s Roundabout 
Contribution and the Land 
Acquisition Costs) 

Roundabout 
Contribution 

Roundabout less the 
Minister’s Roundabout 
Contribution and the Land 
Acquisition Costs)[DL27] 

5. RISK AND SECURITY 

5.1 The actual cost of the Roundabout (with the exception of the Minister’s 
Roundabout Contribution and the [CL28]Land Acquisition Costs, the Minister’s 
Roundabout Contribution and the costs of completing the Detailed Design[DL29]) 
will be borne equally by the Council and the Developer, and otherwise in 
accordance with the Existing Deed. 

5.2 The Minister’s Roundabout Contribution will be borne by the Minister[CL30].  The 
Land Acquisition Costs will be borne by the Minister and/or the Commissioner 
(as the case may be). 

6. DISCRETION  

6.1 The Commissioner’s discretion and/or statutory powers regarding funding, 
procurement, design and delivery of the Roundabout (including land acquisition 
required for the Roundabout) is not limited by this Deed of Variation or the 
Existing Deed. The Commissioner cannot and will not act on behalf of or as 
agent of the Developer or the Council in progressing land acquisition or any 
other matter contemplated under this Deed of Variation or the Existing Deed. 

6.2 The Minister’s discretion and/or statutory powers regarding funding, 
procurement, design and delivery of the Roundabout (including lLand 
aAcquisition required for the Roundabout) is not limited by this Deed of Variation 
or the Existing Deed. The Minister cannot and will not act on behalf of or as 
agent of the Developer or the Council in progressing the Land Acquisition land 
acquisition or any other matter contemplated under this Deed of Variation or the 
Existing Deed.[CL31] 

7. DISPUTE RESOLUTION  

Unless otherwise provided in this Deed of Variation, all disputes or differences between 
the parties in connection with: 
7.1 this Deed of Variation; or 
7.2 any other matter in any way relating to this Deed of Variation,  
that are reasonably suitable for expert determination, will be dealt with in accordance 
with clause 15 of the Existing Deed. 

8. RELEASE  

Subject to payment of the Minister’s Roundabout Contribution, the Developer and the 
Council releases the Minister and the Commissioner from all claims arising from or in 
relation to the funding, procurement, design and delivery of the Roundabout, other than 
claims under this Deed, the Existing Deed [CL32][DL33]or any other agreement entered 
into between some or all of the parties to this Deed.. 

9. PUBLIC DISCLOSURE 

The disclosure of any media or press release or public announcement about the subject matter 
of this Deed of Variation is at the sole discretion of the Minister. 
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Any media or press release or public announcement about the subject matter of this Deed of 
Variation which another party to this Deed proposes to make must first be approved in writing 
by the Minister. 

Nothing in this clause derogates from the obligations of a party under the Freedom of 
Information Act 1991 (SA).Clause 21 of the Existing Deed applies to this Deed 
of Variation. [CL34][DL35] 

ACKNOWLEDGEMENT OF NOTICE[CL36][DL37] 
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EXECUTED as a DEED 

By the Minister 
 
SIGNED for and on behalf of ) 
THE MINISTER FOR TRANSPORT,  ) 
INFRASTRUCTURE AND  ) 
LOCAL GOVERNMENT 
INFRASTRUCTURE AND  
TRANSPORT ) 
  ) 
  ) 
  ) 
on:…………………………………. ) 
by its duly constituted ) 
Attorney under Power of Attorney )   ………………………………………. 
No.  ) 
  ) 
in the presence of: ) 
 
 
……………………………………….  
Witness (Witness to sign above) 
 
 
 
[Witness to Print Name] 
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By the Commissioner 
 
THE COMMON SEAL of the  ) 
COMMISSIONER OF HIGHWAYS  ) 
was hereto affixed  ) 
  ) 
  ) 
  ) 
on:…………………………………. )   ………………………………………. 
in the presence of: ) 
 
 
 
……………………………………….  
Witness (Witness to sign above) 
 
 
 
[Witness to Print Name] 
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By the Council 

THE COMMON SEAL of the  )                                                                   
ADELAIDE PLAINS COUNCIL                     )            
(ABN 58 384 968 672)                                   ) 
was hereto affixed                                          )  
      ) 
      )   
                                                                       )                                      
on ………………………………….                  ) 
            (Insert date above)                                     ) 
as attested by the Principal Member and      )                   
Chief Executive Officer                                  )               (affix seal above)                                                                         
  
 
 
 
Signature: ………......................       Signature: ………………………… 
 
Name: ……………………………       Name: …………………………….. 
 
Principal Member         Chief Executive Officer 
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By the Developer 
 
 

SIGNED by  
 
HICKINBOTHAM DEVELOPMENTS (TWO WELLS NO.1) PTY LTD  
(ACN 132 319 352) pursuant to section 127 of the  
Corporations Act 2001 (Cth) by its sole two of its Directors  
or by one of its Directors and the Company Secretary.    
 
 
 
Signed:  ....................................  Signed: ...................................  
 
Name:  ....................................  Name: ................................ ….  
 
Position:  ....................................  Position:  ................................ . 
 
 
  
HICKINBOTHAM AGRICULTURAL PROJECTS PTY LTD 
(ACN 064 928 945) pursuant to section 127 of the  
Corporations Act 2001 (Cth) by two of its sole Directors  
or by one of its Directors and the Company Secretary.    
 
 
 
Signed:  ....................................  Signed: ...................................  
 
Name:  ....................................  Name: ................................ ….  
 
Position:  ....................................  Position:  ................................ . 
 
 
 
  
HICKINBOTHAM DEVELOPMENTS (TWO WELLS NO.4) PTY LTD 
(ACN 144 951 306) pursuant to section 127 of the  
Corporations Act 2001 (Cth) by two of its sole Directors  
or by one of its Directors and the Company Secretary.    
 
 
 
Signed:  ....................................  Signed: ...................................  
 
Name:  ....................................  Name: ................................ ….  
 
Position:  ....................................  Position:  ................................ . 
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Annexure 1 

Existing Deed 
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1. THE SERVICES INFORMATION INDICATED ON THIS DRAWING IS BASED ON
FIELD OBSERVATIONS AND DETAILS PROVIDED BY SERVICE AUTHORITIES.
DPTI, ITS SERVANTS OR AGENTS SHALL NOT BE LIABLE FOR ANY LOSS OR
DAMAGE CAUSED BY THE USE OF THIS SERVICES INFORMATION . THIS
DESIGN MAY INCLUDE THE POSSIBILITY OF SERVICE CONFLICT AND / OR
ENCROACHMENT WITHIN SAFETY CLEARANCES REQUIRING ASSESSMENT
AND APPROVAL BY THE OFFICE OF TECHNICAL REGULATOR AND SERVICES
AUTHORITIES. IF DURING CONSTRUCTION IT IS DETERMINED THAT THE
CLEARANCES AS DETERMINED BY THE OFFICE OF THE TECHNICAL
REGULATORS CANNOT BE MET, WORK MUST IMMEDIATELY CEASE AND THE
DESIGN & PROJECT MANAGER NOTIFIED.

2. FOR KERB & GUTTER, MEDIAN KERB, DISH DRAIN & PROPERTY CROSSOVER
DETAILS REFER TO STANDARD DRAWING S-4070 SHEETS. 6 & 7.

3. FOR JUNCTION BOX AND SIDE ENTRY PIT DETAILS, REFER TO STANDARD
DRAWING S-4080 SHEETS 1, 2 & 3.

4. FOR DETAILS OF HEADWALLS & WINGWALLS REFER STANDARD  DRAWING
S-4002 SHEETS 17-24.

5. THE REFERENCE POINT FOR THE SETTING OUT OF A DRAINAGE STRUCTURE
IS SHOWN ON THE STANDARD DRAWING FOR EACH STRUCTURE.

6. DRAIN DETAILS IN THE DRAIN CONNECTION SCHEDULE ARE LISTED IN
CLOCKWISE ORDER COMMENCING AT THE OUTLET.

7. ALL CUT AND FILL BATTERS 1: in 4 UNLESS SHOWN OTHERWISE.

8. AT ALL POINTS LABELED 'MATCH TO EXISTING' A HORIZONAL AND VERTICAL
TRANSITION SHALL BE MADE ON SITE DURING CONSTRUCTION.
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ALTER VERGE WIDTH TO 0.3m BEHIND
BACK OF KERB FROM CH 50 TO CH 55 ON
STRING MR50. TRANSITION OVER 5m.

DISH DRAIN

REMOVE EXISTING PAVEMENT
MINIMUM 150mm DEEP, REPLACE WITH
TOPSOIL AND HYDROSEED (TYPICAL).

D1

D3

D4D6 D5TELSTRA CABLES TO BE LOCATED
AND DEPTHED ON SITE PRIOR TO
CONSTRUCTION

LOCATION AND DEPTH OF SA WATER MAINS
TO BE VERIFIED ON SITE PRIOR TO
CONSTRUCTION.

DI01

CLEAR INLET AND
CLEAN OUT
EXISTING CULVERT

MTE

MTE

EXISTING TELSTRA PIT LIDS TO BE
ADJUSTED TO SUIT NEW LEVELS

D2

TYPICAL SECTION A - A
NTS

45°
TYP.

FINISHED ROAD SURFACETENSAR SS GEOGRID
REINFORCEMENT

REINFORCED CONCRETE
BOX CULVERT

LEAN MIX CONCRETELEAN MIX CONCRETE

A

A

EXTENT OF WORKS

TRIPLE SIDE ENTRY GULLY

RIP RAP

PROVIDE SCOUR PROTECTION (RIP RAP),
100 - 200mmØ SIZE ROCK, BIDIM A24

GEOTEXTILE TO BE PLACED UNDER ROCK.
(TYPICAL)

EXISTING STONE WALL AND SIGNAGE MAY REQUIRE RELOCATION.
TO BE CONFIRMED WITH COUNCIL PRIOR TO CONSTRUCTION.

14.0

EXISTING STOBIE POLE TO
BE RELOCATED BY SAPN

UNDERGROUND SUPPLY FOR
PROPERTY PROVIDED BY SAPN

EXTENT OF W
ORKS
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GENERAL CONSTRUCTION

7365 2GE

GE

GE

GE

J. JOVANOVIC

14/11/2016
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-34.591836 138.510989

7365 1

EXTENT OF WORKS

7365 Sheet 0002
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JL
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PT
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SEE BELOW

SEE ABOVE

REMOVE EXISTING CULVERT,
RE-SHAPE AND ENSURE
EXISTING FLOW PATHS ARE
MAINTAINED.

ID

DRAIN DETAILS
STRUCTURE
INLET - OUTLET

DESCRIPTION
RUNS SIZE(mm) TYPE CLASS LENGTH GRADE%

DETAILS

DI01 D2-D3 1 450x300 RCBC - 14.0 0.3
DI01 D3-D4 1 600x300 RCBC - 18.4 0.3
DI01 D4-D5 1 600x300 RCBC - 17.0 0.3
DI01 D5-D6 1 900x300 RCBC - 4.8 0.3

SIZE (mm)
COMMENTSDESCRIPTION

DRAIN CONNECTION DETAILS
ID

LEVEL
DRAIN

LEVELPPIT PT ORIENTATION
SET OUT LOCATION

D2 DOUBLE GULLY 2 XD02 9.40 450x300 8.76

D3 COMBINED DOUBLE GULLY 3 XD03 9.39 600x300 8.72

D4 JUNCTION BOX 900x900 4 - 9.94 600x300 8.66
& JUNCTION BOX 450x300 8.72

D5 SPECIAL JUNCTION BOX 5 - 9.65 600x450 8.61 CONTRACTOR TO CAST IN-SITU

D6 HEADWALL 6 - 9.22 900x300 8.59

2200x1200 600x300 (E) 8.61
600x300 8.61

600x300 8.66

D1 TRIPLE GULLY 1 XD01 9.43 375 8.78

DI01 D1-D2 1 375 RCP 6 2.44 0.3

375 8.76

(E) DENOTES 'EXISTING'
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NOTES:
DESIGN CONTOUR INTERVAL IS 0.05m. LEVELS ARE SHOWN AT 0.5m INTERVALS.

EXISTING CONTOUR INTERVAL IS 0.05m. LEVELS ARE SHOWN AT 0.5m INTERVALS.

1.

2.

MAJOR DESIGN CONTOUR
MINOR DESIGN CONTOUR

MAJOR EXISTING CONTOUR
MINOR EXISTING CONTOUR
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LEGEND
SYMBOL DESCRIPTION

EXISTING FEATURES

KERB AND GUTTER
MEDIAN KERB

DOUBLE SIDE ENTRY GULLY

HEADWALL / ENDWALL

PROPERTY CROSSOVER / DISH DRAIN

JUNCTION BOX

PROPERTY BOUNDARY
FENCE

DESIGN FEATURES
10.00

EXTENT OF WORKS

EXTENT OF W
ORKS
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EXTENT OF WORKSTRIPLE SIDE ENTRY GULLY

LOCALLY GRADE EARTHWORKS
AROUND HEADWALL TO SUIT
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PAVEMENT TREATMENT LEGEND
TYPE A
40 AC10M (A15E), 60 AC14M, 60 AC14M,
60 AC14M, 60 AC14HB, PRIME, 150 PM2/20QG

TYPE B
40 AC10M (A15E), 70 AC14M, 75 AC14M,
70 AC14HB, PRIME, 150 PM2/20QG

TYPE C
40 AC10M (A15E), 55 AC14M, 55 AC14M,
70 AC14HB, PRIME, 150 PM2/20QG

TYPE D
40 AC10M (A15E), 60 AC14M,
10 S20E SAMI, PRIME, 200 SPM2/20QG

1.

NOTES:
PAVEMENT TREATMENTS SHALL BE CONSTRUCTED AS DETAILED IN CONTRACT SPECIFICATION,
PAVEMENT SCHEDULES.

REFERENCES TO PAVEMENT TREATMENT DETAILS SHOWN IN THE PAVEMENT TREATMENT LEGEND
ARE DESCRIPTIVE ONLY.

THE LINE MARKING SHOWN HAS BEEN USED TO DETERMINE THE PAVEMENT TREATMENT
CONFIGURATION AT TIME OF DESIGN. 'AS CONSTRUCTED' OR FUTURE MODIFICATIONS MADE TO
THE LINE MARKING SCHEME MAY NOT BE ACCURATELY REPRESENTED ON THIS DRAWING.

2.

3.

EXTENT OF WORKS

EXTENT OF W
ORKS

REFER DPTI STANDARD DRAWING S-4070 SHEET 6 FOR DETAIL

PM2/20QG MEDIAN IN-FILL (TYPICAL)

TYPE G
40 AC10M, PRIME, 165
PM1/20QG, 165 PM2/40QG

EXTENT OF W
ORKS

UNCONTROLLED COPY WHEN PRINTEDAMENDMENT DESCRIPTION BY CHECKNo. ACCEPTANCE DATE 100 MILLIMETRES ON ORIGINAL DRAWING ALL DIMENSIONS ARE IN METRES UNLESS SHOWN OTHERWISE
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FOR CONTINUATION SEE SHEET 6
EXTENT OF WORKS

EXTENT OF WORKS

EXTENT OF W
ORKS

CH 230

CH 43.5

CH 50

CH 50

1. TRAFFIC CONTROL DETAILS AND RETROREFLECTIVE RAISED PAVEMENT MARKERS INSTALLED IN
ACCORDANCE WITH AUSTRALIAN STANDAROAD 'AS 1742 MANUAL OF UNIFORM TRAFFIC CONTROL
DEVICES' AS MODIFIED BY THE DPTI 'CODE OF TECHNICAL REQUIREMENTS FOR THE LEGAL USE OF
TRAFFIC CONTROL DEVICES', AND THE DPTI 'PAVEMENT MARKING MANUAL'.

2. FOR SIGN INSTALLATION DETAILS REFER TO 'DPTI MASTER SPECIFICATION, PART 249 - INSTALLATION
OF SIGNS'.

3. ALL LANE DIMENSIONS QUOTED ARE TO THE CENTRE OF LINE MARKING OR TO THE FACE OF KERB.

4. DESIGN VEHICLE TURNING PATHS USED WERE:
19m SEMI-TRAILER.
- ALL MOVEMENTS (INCLUDES ACCESS TO PRIVATE PROPERTY FROM MALLALA ROAD).

5. CHECK VEHICLE TURNING PATHS USED WERE:
26m B-DOUBLE.
- RIGHT FROM MALLALA ROAD INTO OLD PORT WAKEFIELD ROAD (TO TWO WELLS).
- LEFT FROM OLD PORT WAKEFIELD ROAD INTO MALLALA ROAD (TO PORT WAKEFIELD ROAD).

NOTES: LEGEND
SYMBOL DESCRIPTION

EXISTING FEATURES

KERB AND GUTTER
MEDIAN KERB

LIGHT POLE BASE - INSTALL

DESIGN FEATURES

PROPERTY CROSSOVER / DISH DRAIN

PROPERTY BOUNDARY
EDGE OF SEAL
EDGE OF VEGETATION

EXISTING TREE

SIGN - SINGLE POST
SIGN - DOUBLE POST

UNBROKEN PAINTED LINE

STOBIE POLE

GIVE WAY LINE

R2-3B(L)

R2-3B(L)

R2-3B(L)

R2-3B(L)

R1-3B

R1-3B

R1-3B

R1-3B

D4-SA1-1

D4-SA1-1

D4-SA1-1

D4-SA1-1

4 R1-3B ROUNDABOUT
4 R2-3B(L) KEEP LEFT

1 TES 6582 ADVANCE DIRECTION

4 D4-SA1-1 UNIDIRECTIONAL HAZARD BOARD

TES 6582

1 G7-4-4B(R) SERVICE SYMBOL (4)

TES 6721

3.3
3.2

1.8
1.2

3.8

3.8

3.8

R14.0

7.2
3.0

6.3

3.5

3.8

3.8

3.8

1.5

3.8

3.8 3.8

3.8

3.8

1 TES 6721 REASSURANCE

3.5

3.5

3.5

3.5

3.5

3.5

3.5

3.53.0

4.0
2.9

3.7
2.3

3.8

6.2 CH 67.5

7.8

PROPOSED ACCESS
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TRAFFIC CONTROL

7365 5GE

GE

GE

GE

J. JOVANOVIC

14/11/2016
981 9611

-34.591836 138.510989

7365 1

7365 Sheet 0005

29-Nov-16

14-1040 0 FINAL
JL
JL

PT
PT 06 3 6 9 12

Infrastructure and Environment 
Committee Meeting

169 of 274 3 September 2020

Rele
as

ed
 fro

m C
on

fid
en

ce



EXTENT OF W
ORKS

PORT WAKEFIELD ROAD

KORUNYE

MALLALA ROAD

FOR CONTINUATION SEE SHEET 5
CH 230

1. TRAFFIC CONTROL DETAILS AND RETROREFLECTIVE RAISED PAVEMENT MARKERS INSTALLED IN
ACCORDANCE WITH AUSTRALIAN STANDARD 'AS 1742 MANUAL OF UNIFORM TRAFFIC CONTROL
DEVICES' AS MODIFIED BY THE DPTI 'CODE OF TECHNICAL REQUIREMENTS FOR THE LEGAL USE OF
TRAFFIC CONTROL DEVICES', AND THE DPTI 'PAVEMENT MARKING MANUAL'.

2. FOR SIGN INSTALLATION DETAILS REFER TO 'DPTI MASTER SPECIFICATION, PART 249 - INSTALLATION
OF SIGNS'.

3. ALL LANE DIMENSIONS QUOTED ARE TO THE CENTRE OF LINE MARKING OR TO THE FACE OF KERB.

NOTES:

LEGEND
SYMBOL DESCRIPTION

EXISTING FEATURES

LIGHT POLE BASE - INSTALL

DESIGN FEATURES

PROPERTY BOUNDARY
EDGE OF SEAL
EDGE OF VEGETATION

EXISTING TREE

SIGN - DOUBLE POST

UNBROKEN PAINTED LINE

STOBIE POLE

CH 323

4.0
3.7

1.5

4.0
2.0

4.0

2.3

1 TES 15520 ADVANCED DIRECTION

TES 15520

1 TES 6581 REASSURANCE
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41957A
2

EXISTING TREE TO BE TRIMMED IF REQUIRED IN
CONSULTATION WITH THE SUPERINTENDENT.

14.0

EXISTING STOBIE POLE TO
BE RELOCATED (BY SAPN)

UNDERGROUND SUPPLY FOR
PROPERTY PROVIDED BY SAPN

EXISTING STOBIE POLE TO BE
REMOVED BY SAPN

PROPOSED SWITCHBOARD TO BE
MOUNTED ON EXISTING STOBIE POLE
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THE SERVICES INFORMATION INDICATED ON THIS DRAWING IS BASED ON FIELD OBSERVATIONS AND
DETAILS PROVIDED BY SERVICE AUTHORITIES. DPTI, ITS SERVANTS OR AGENTS SHALL NOT BE
LIABLE FOR ANY LOSS OR DAMAGE CAUSED BY THE USE OF THIS SERVICES INFORMATION .
THIS DESIGN MAY INCLUDE THE POSSIBILITY OF SERVICE CONFLICT AND / OR ENCROACHMENT
WITHIN SAFETY CLEARANCES REQUIRING ASSESSMENT AND APPROVAL BY THE OFFICE OF
TECHNICAL REGULATOR AND SERVICES AUTHORITIES.

THIS DESIGN COMPLIES WITH THE OFFICE OF THE TECHNICAL REGULATOR OVERHEAD &
UNDERGROUND ELECTRICAL CABLES CLEARANCE REQUIREMENTS.
IF DURING CONSTRUCTION IT IS DETERMINED THAT THE CLEARANCES CANNOT BE MET, WORK MUST
IMMEDIATELY CEASE AND THE DESIGNER AND PROJECT MANAGER NOTIFIED.

LIGHTING DETAILS HAVE BEEN DESIGNED FOR CATEGORY V3 IN ACCORDANCE WITH
AUSTRALIAN / NEW ZEALAND STANDARD 'AS/NZS 1158 LIGHTING FOR ROADS & PUBLIC SPACES'.

ELECTRICAL DETAILS HAVE BEEN DESIGNED IN ACCORDANCE WITH AUSTRALIAN / NEW ZEALAND
STANDARD 'AS/NZS 3000 ELECTRICAL INSTALLATIONS (WIRING RULES)'.

ALTERNATIVE LUMINAIRE AND POLE TYPES MAY BE USED ONLY WHEN APPROVED BY MANAGER,
ELECTRICAL ASSETS.

LIGHT POLE OFFSETS ARE MEASURED FROM CENTRE OF POLE TO THE FACE OF KERB OR BITUMEN
EDGE.

ORIENTATION OF LIGHT POLES TO BE 90° TO THE CENTRE LINE ALIGNMENT OF THE ROAD.

FOR POLE, MAST ARM AND FOOTING DETAILS REFER TO STANDARD DRAWING S-4055 SHEETS 19 -24,
30, 37 - 42, 46, 48 & 49.

FOR PIT DETAILS REFER TO STANDARD DRAWING S-4055 SHEETS 66 - 70.
ENSURE ALL PIT LIDS ARE FINISHED TO FINAL SURFACE LEVELS.

FOR ELECTRICAL SWITCHBOARD  DETAILS REFER TO STANDARD DRAWING S-4055 SHEETS 43 & 54-58

1.

NOTES:

2.

3.

4.

5.

6.

7.

8.

9.

10.

UNDERGROUND CABLE 

INSPECTION COVER 
JUNCTION BOX  

OVERHEAD CABLE (SAPN)

INSPECTION COVER

INSPECTION COVER

FIRE PLUG MARKER POST  

LEGEND
SYMBOL DESCRIPTION

EXISTING FEATURES

ELECTRICAL

SEWER

WATER

STORMWATER
PIPE / CULVERT 

LIGHT POLE BASE

STOBIE POLE

UNDERGROUND PIPE

COMMUNICATIONS

METER

DESIGN FEATURES

PROPERTY BOUNDARY
FENCE

LIGHT POLE BASE

LUMINAIRE (DPTI)

LUMINAIRE (SAPN)

REMOVE
SERVICE POINT - ON STOBIE POLE

SWITCHBOARD: DPTI EARTHED
DRAW IN PIT / JUNCTION PIT

CONDUIT

UNDERGROUND CABLE (SAPN)

SP

LIGHT STRUCTURE ID
CIRCUIT ID (SINGLE PHASE)

3

TYPE DESIGN
LUMINAIRE AND POLE TYPE

1 FRANGIBLE - SLIP BASE
A ALDRIDGE AERO 162 VLED 4200K TYPE 3 SHORT 504mA

LIGHTING DETAILS
SET OUTLUMINAIRE

ASSET No. TYPE
LAMP LIGHT POLE

TYPE MAST HGHT O'REACH
SAPN

DWG. No. TARIFFPLIG PT TYPEORIENTATION MAINT
FACTOR OFFSET

COMMENTS

1 XL5241952 A 199W LED 0.8 1 10.5 4.5 1.3 N/A EO NEW DPTI LUMINAIRE, POLE & BASE
2 XL5341953 A 199W LED 0.8 1 10.5 4.5 1.7 N/A EO NEW DPTI LUMINAIRE, POLE & BASE
3 XL5441954 A 199W LED 0.8 1 12.0 4.5 COM N/A EO NEW DPTI LUMINAIRE, POLE & BASE

FOR CONTINUATION SEE INSET A

FOR CONTINUATION SEE SHEET 8

INSET A

- -41954A A 199W LED 0.8 - - 4.5 - N/A EO NEW DPTI LUMINAIRE
4 XL5541955 A 199W LED 0.8 1 12.0 3.0 1.0 N/A EO NEW DPTI LUMINAIRE, POLE & BASE
5 XL5641956 A 199W LED 0.8 1 10.5 3.0 3.0 N/A EO NEW DPTI LUMINAIRE, POLE & BASE
6 XL5741957 A 199W LED 0.8 1 12.0 4.5 COM N/A EO NEW DPTI LUMINAIRE, POLE & BASE
- -41957A A 199W LED 0.8 - - 4.5 - N/A EO NEW DPTI LUMINAIRE
7 XL6041960 A 199W LED 0.8 1 12.0 4.5 3.0 N/A EO NEW DPTI LUMINAIRE, POLE & BASE
8 XL6141961 A 199W LED 0.8 1 10.5 3.0 0.7 N/A EO NEW DPTI LUMINAIRE, POLE & BASE

LAMPS
VDROP/ZLOOP

CIRCUIT DETAILS
SUPPLY POINT MEN

SERVICE POINT CIRCUIT LAMPS

FOR CIRCUIT DETAILS REFER SCHEMATIC DIAGRAM ON SHEET 008

COM DENOTES 'CENTRE OF MEDIAN'

1
41960
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THE SERVICES INFORMATION INDICATED ON THIS DRAWING IS BASED ON FIELD OBSERVATIONS AND
DETAILS PROVIDED BY SERVICE AUTHORITIES. DPTI, ITS SERVANTS OR AGENTS SHALL NOT BE
LIABLE FOR ANY LOSS OR DAMAGE CAUSED BY THE USE OF THIS SERVICES INFORMATION .
THIS DESIGN MAY INCLUDE THE POSSIBILITY OF SERVICE CONFLICT AND / OR ENCROACHMENT
WITHIN SAFETY CLEARANCES REQUIRING ASSESSMENT AND APPROVAL BY THE OFFICE OF
TECHNICAL REGULATOR AND SERVICES AUTHORITIES.

THIS DESIGN COMPLIES WITH THE OFFICE OF THE TECHNICAL REGULATOR OVERHEAD &
UNDERGROUND ELECTRICAL CABLES CLEARANCE REQUIREMENTS.
IF DURING CONSTRUCTION IT IS DETERMINED THAT THE CLEARANCES CANNOT BE MET, WORK MUST
IMMEDIATELY CEASE AND THE DESIGNER AND PROJECT MANAGER NOTIFIED.

LIGHTING DETAILS HAVE BEEN DESIGNED FOR CATEGORY V3 IN ACCORDANCE WITH
AUSTRALIAN / NEW ZEALAND STANDARD 'AS/NZS 1158 LIGHTING FOR ROADS & PUBLIC SPACES'.

ELECTRICAL DETAILS HAVE BEEN DESIGNED IN ACCORDANCE WITH AUSTRALIAN / NEW ZEALAND
STANDARD 'AS/NZS 3000 ELECTRICAL INSTALLATIONS (WIRING RULES)'.

ALTERNATIVE LUMINAIRE AND POLE TYPES MAY BE USED ONLY WHEN APPROVED BY MANAGER,
ELECTRICAL ASSETS.

LIGHT POLE OFFSETS ARE MEASURED FROM CENTRE OF POLE TO THE FACE OF KERB OR BITUMEN
EDGE.

ORIENTATION OF LIGHT POLES TO BE 90° TO THE CENTRE LINE ALIGNMENT OF THE ROAD.

FOR POLE, MAST ARM AND FOOTING DETAILS REFER TO STANDARD DRAWING S-4055 SHEETS 19 -24,
30, 37 - 42, 46, 48 & 49.

FOR PIT DETAILS REFER TO STANDARD DRAWING S-4055 SHEETS 66 - 70.
ENSURE ALL PIT LIDS ARE FINISHED TO FINAL SURFACE LEVELS.

FOR ELECTRICAL SWITCHBOARD  DETAILS REFER TO STANDARD DRAWING S-4055 SHEETS 43 & 54-58
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10.

UNDERGROUND CABLE 

INSPECTION COVER 
JUNCTION BOX  

OVERHEAD CABLE (SAPN)

INSPECTION COVER

INSPECTION COVER

FIRE PLUG MARKER POST  

LEGEND
SYMBOL DESCRIPTION

EXISTING FEATURES

ELECTRICAL

SEWER

WATER

STORMWATER
PIPE / CULVERT 

LIGHT POLE BASE

STOBIE POLE

UNDERGROUND PIPE

COMMUNICATIONS

METER

DESIGN FEATURES

PROPERTY BOUNDARY
FENCE

LIGHT POLE BASE

LUMINAIRE (DPTI)

LUMINAIRE (SAPN)

REMOVE
SERVICE POINT - ON STOBIE POLE

SWITCHBOARD: DPTI EARTHED
DRAW IN PIT / JUNCTION PIT

CONDUIT

UNDERGROUND CABLE (SAPN)

SP

LIGHT STRUCTURE ID
CIRCUIT ID (SINGLE PHASE)

L15
1

3 LIGHTING DETAILS
SET OUTLUMINAIRE

ASSET No. TYPE
LAMP LIGHT POLE

TYPE MAST HGHT O'REACH
SAPN

DWG. No. TARIFFPLIG PT TYPEORIENTATION MAINT
FACTOR OFFSET

COMMENTS

1 XL5841958 A 199W LED 0.8 1 10.5 4.5 3.0 * N/A EO NEW DPTI LUMINAIRE, POLE & BASE
1 XL5941959 A 199W LED 0.8 1 10.5 4.5 3.0 * N/A EO NEW DPTI LUMINAIRE, POLE & BASE

FOR CONTINUATION SEE SHEET 7

* DENOTES FROM 'EDGE OF TRAFFIC LANE'

TYPE DESIGN
LUMINAIRE AND POLE TYPE

1 FRANGIBLE - SLIP BASE
A ALDRIDGE AERO V 162 LED 4200K TYPE 3 SHORT 504mA

LAMPS
VDROP/ZLOOP

CIRCUIT DETAILS
SUPPLY POINT MEN

SERVICE POINT CIRCUIT LAMPS

STOBIE POLE SP:A
DPTI TYPE A

SW/BD-1Ø
(REFER S-4055 SH55)

2x16mm²
(ITOTAL = 10.5A)

ID: 2046

CCT. No. 1
A : 1x6mm²
N : 1x6mm²
ETH : 6mm²

(ICCT 1 = 7.0A)

8x199W LED LAMPS
41952, 41953,

41954A, 41954B,
41955, 41956, 41960,

41961

Vdrop = 2.6%
(5.98V)

Zloop = 1.28Ω

CCT. No. 2
A : 1x6mm²
N : 1x6mm²
ETH : 6mm²

(ICCT 1 = 3.5A)

4x199W LED LAMPS
41957A, 41957B,

41958, 41959

Vdrop = 1.07%
(2.46V)

Zloop = 1.05Ω
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13.2 Mallala CWMS Augmentation 
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RECOMMENDATION 

“that: 

1. Pursuant to section 90(2) of the Local Government Act 1999, the Infrastructure and

Environment Committee orders that all members of the public, except Chief Executive

Officer, General Manager – Infrastructure and Environment, General Manager –

Development Community, Manager Governance and Administration/Minute Taker and

Information Technology Officer be excluded from attendance at the meeting of the

Committee for Agenda Item 13.2 – Mallala CWMS Augmentation;

2. The Committee is satisfied that pursuant to section 90(3)(b) of the Local Government Act

1999, Item 13.2 – Mallala CWMS Augmentation concerns information the disclosure of

which could reasonably be expected to prejudice the commercial position of Council and

would, on balance, be contrary to the public interest, being information relating to ongoing

negotiations;

3. The Committee is satisfied that the principle that Committee meetings should be conducted

in a place open to the public has been outweighed by the need to keep the information,

matter and discussion confidential.”
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13.2 Mallala CWMS Augmentation 

Department: Infrastructure and Environment 

Report Author: 
General Manager Infrastructure 

and Environment 

Date: 3 September 2020 Document Ref: D20/39667  

 

 

EXECUTIVE SUMMARY 

 The purpose of this report is for the Infrastructure and Environment Committee (the 

Committee) to consider, and make recommendation to Council in relation to the Gracewood 

development connecting into the Mallala CWMS and associated augmentation charges. 

 In July 2020, Rider Levett Bucknall (RLB) was engaged to undertake investigations and prepare 

a report that would determine the augmentation costs associated with connection of 

Gracewood into the existing Mallala CWMS. 

 RLB engaged Wallbridge Gilbert Aztec (WGA) to perform a capacity assessment to determine 

CWMS system upgrades and trigger points for the proposed development. 

 WGA has prepared a comprehensive assessment report analysing the existing CWMS capacity 

and the impact of the proposed development on the existing CWMS. WGA has also calculated 

the upgrade requirements for the CWMS in two stages of development i.e. Stage 1 and 

Ultimate. 

 There are some potential risks to Council that have not been addressed within the report, 

these being; 

o Future small developments within the Mallala Township i.e. 1 into 2 subdivions will 

not be able to be accommodated if Option 2 is accepted, in the short term. 

o The ultimate infrastructure for Stage 2 onward timing is unknown. If Gracewood does 

not go beyond Stage 1, the spare capacity identified will not be available for small 

developments. Additionally, allowing Gracewood Stage 1 to connection into the 

existing CWMS is essentially providing infrastructure at no cost to the developer. 

o However, when the ultimate infrastructure is constructed the remaining capacity 

utilised by Stage 1 will be return to the system and could be then taken up by small 

developments. 

o Specific costs not included within the Mallala CWMS cost augmentation report 

Attachment 3 i.e. cost associated with Council shortfall. 

 Gracewood will bring significant residential growth within the Mallala Township, Management 

are seeking endorsement from the Committee to Council that in principle approval is granted 

for the Gracewood development connecting into the Mallala CWMS, with further work 

required in establishing an appropriate augmentation fee and minimising risks related to stage 

timing and associated infrastructure requirements. 
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 It is for the Committee to now consider, and make recommendations to Council accordingly. 

 

RECOMMENDATION 

“that the Infrastructure and Environment Committee, having considered Item 13.2 – Mallala CWMS 

Augmentation, dated 3 September 2020, receives and notes the report and in doing so recommends 

to Council that it endorses the Gracewood development connecting into the existing Mallala CWMS, 

subject to: 

1. Council establishing an appropriate augmentation fee for the prospective development in 

Mallala, inclusive of all costs outlined within the RLB report for Gracewood stage 1; and 

2. Gracewood being provided with the particulars and resultant proposed augmentation fee 

set out in point 2 above, derived from the RLB report, and secure acceptance of same 

through the appropriate legal instrument. 

 

BUDGET IMPACT 

Estimated Cost: $0 

Future ongoing operating costs: $0 

Is this Budgeted? No 

 

RISK ASSESSMENT 

There are some risks associated with this report.  The Mallala CWMS capacity assessment report was 

undertaken by RLB and WGA outlining risk, infrastructure and cost associated with the short term and 

longer term growth of the Gracewood development should it proceed. There are however further risk 

associated with the options outlined in the capacity assessment, these have been defined within the 

body of the report.   

Considerable risks are associated with affording concessions to developers large or small when 

upgrades to external infrastructure to support land division applications are required. These upgrade 

if not funded by the developer will be funded by Council through rate revenue. 

 

______________________________________________________________________ 

Attachments 

1. Gracewood Stage 1 

2. Gracewood Ultimate Development  

3. Mallala CWMS capacity assessment report - RLB and WGA 
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DETAILED REPORT 

 

Purpose 

The purpose of this report is for the Infrastructure and Environment Committee (the Committee) to 

consider, and make recommendation to Council in relation to Gracewood development connecting 

into the Mallala CWMS and associated augmentation charges. 

 

Background/History 

Mallala Township has an established Community Wastewater Management Scheme (CWMS) which 

was constructed in 2014. The collection network consists of predominantly gravity mains, with a small 

number of pressure sewer connections. The flows from the collection network are captured within 5 

pump stations across the township, which typically pump via the common rising main to the 

Wastewater Treatment Plant (WWTP) located on Wasleys Road. 

Currently 161 out of 322 total connections for the Mallala CWMS are currently occupied. 

A proposed land division named Gracewood is located at the north-west side of the Mallala Township. 

The proposed development is bound by Balaklava Road and Lisieux Street to the south, Aerodrome 

Road and Hall Road to the east and agricultural land to the north and west. The developer Konzags are 

seeking to connect Gracewood into the Mallala CWMS. Gracewood Stage 1 consists of 78 lots as shown 

in Attachment 1. The ultimate Gracewood development consists of 335 lots as shown in Attachment 

2. 

The Development can be summarised as: 

 A total area of approximately 41 Hectares, consisting of internal road networks, swales, a 

retirement home, and reserves 

 335 Residential Allotments 

 1 Ha Nursing home (has been assumed to contain 30 beds) 

 A total reserve area of 6.4 hectares that may be utilised for water re-use 

 A staging plan has been provided by the Developer. Once commenced, the project will be 

rolled out over 10-12 years (assumed to be 10 years at a rate of 34 lots/year for the purposes 

of this report) 

 Stage 1 consists of 78 residential allotments and is located adjacent to Aerodrome Road to the 

northeast of the Development 

In July 2020, Rider Levett Bucknall (RLB) was engaged to undertake investigations and prepare a report 

that would determine the augmentation costs associated with connection of Gracewood into the 

existing Mallala CWMS. 

RLB engaged Wallbridge Gilbert Aztec (WGA) to perform a capacity assessment to determine system 

upgrades and trigger points for the proposed development. The capacity assessment report prepared 

by WGA has been included as Attachment 3 
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Discussion 

WGA has prepared a comprehensive assessment report analysing the existing CWMS capacity and the 

impact of the proposed development on the existing CWMS. WGA has also calculated the upgrade 

requirements for the CWMS in two stages of development i.e. Stage 1 and Ultimate. 

The report has been prepared for Rider Levett Bucknall to perform a capacity assessment of the 

existing Mallala CWMS and to determine the impacts of the proposed residential development on the 

wastewater infrastructure. 

The scope of this report includes all upgrades required by Council as a result of the development. It 

must be noted that the assessment does not include design of infrastructure required for Councils to 

meet existing shortfalls in winter storage lagoon and irrigation area. These need to be rectified prior 

to any further augmentations into the system i.e. Gracewood connecting to the Mallala CWMS.  

Furthermore it does not include any CWMS infrastructure to be constructed within the development. 

 

Outcome of capacity assessment report 

The following table summarises the trigger levels before upgrades are required for each CWMS 

component. Note Councils existing shortfalls in winter storage lagoon and irrigation area are required 

even for existing flows, these have not been highlighted as having additional capacity. 

COMPONENT 

(SCOPE OF WORKS) 

 

COUNCIL 

(Shortfall) 

STAGE 1 ULTIMATE 

CWMS NETWORK Nil Proposed HDPE 

PN12 DN125 rising 

main from 

residential 

development (31 

residential lots) to 

connect to existing 

Maintenance Shaft 

on Aerodrome 

Road. 

Proposed HDPE 

PN12 DN125 rising 

main from 

previously built 

Stage 1 rising main 

on Aerodrome 

Road to WWTP on 

Wasleys Road. 

IRRIGATION 

NETWORK 

1.9ha of irrigation 

land 

Proposed HDPE 

PN12 DN125 rising 

main from existing 

School oval on 

Chivell Street to 

residential 

development. 

Proposed HDPE 

PN12 DN125 rising 

main from existing 

WWTP on Wasleys 

Road to connect to 

existing previously 

built Stage 1 rising 

main on Chivell 
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Street to 

residential 

development.  

Additional 

dedicated pump at 

existing WWTP. 

WASTEWATER 

TREATMENT PLANT 

Nil Nil Augmentation of 

existing WWTP. 

WINTER STORAGE 

LAGOON 

10ML lagoon and 

associated land 

Additional 10ML 

lagoon behind 

existing lagoon 

adjacent Wasleys 

Road. 

Additional 10ML 

lagoon behind 

existing lagoon 

adjacent Wasleys 

Road. 

 
Option 2 presented within the capacity assessment identifies that development utilises all remaining 
capacity in pump station 1 on Aerodrome Road and the WWTP for Stage 1. Noting that the report is 
premised on; 

 “all existing connection are assumed to be occupied for the basis of the pump station capacity 

analysis”, and  

 “For the ultimate scenario where all existing connections are occupied, an ultimate hydraulic 

loading of 141kL/day is expected based on existing flows. As the existing WWTP has approval 

for 179 kL/day, the WWTP has sufficient capacity for the existing system, and a total additional 

capacity of approximately 39 kL/day.” 

Further noting that there is currently 161 out of 322 total connections for the Mallala CWMS are 
currently occupied. 

There are some potential risks to Council that have not been addressed within the report, these being; 

 Future small developments within the Mallala Township i.e. 1 into 2 subdivions will not be able 

to be accommodated if Option 2 is accepted, in the short term. 

 The ultimate infrastructure for Stage 2 onward timing is unknown. If Gracewood does not go 

beyond Stage 1, the spare capacity identified above will not be available for small 

developments. Additionally, allowing Gracewood Stage 1 to connection into the existing 

CWMS is essentially providing infrastructure at no cost to the developer. 

 However, when the ultimate infrastructure is constructed the remaining capacity utilised by 

Stage 1 will be return to the system and could be then taken up by small developments. 

 Specific costs not included within the Mallala CWMS cost augmentation report Attachment 3 

i.e. cost associated with Council shortfall. 

The above outlines the major risk associated with Gracewood development connecting into the 

Mallala CWMS, it is important to note the considerable risks associated with affording concessions to 

developers large or small when upgrades to external infrastructure to support land division 

applications are required. These upgrade if not funded by the developer will be funded by Council 

through rate revenue. 
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Conclusion 

Gracewood is a significant proposed residential growth within the Mallala Township, Management are 

seeking endorsement from the Committee to Council that would approve Gracewood development, 

in principle, connecting into the Mallala CWMS, with further work required in establishing an 

appropriate augmentation fee and minimising risks related to stage timing and associated 

infrastructure requirements. 

References 

Legislation 

Local Government Act 1999 

Council Policies/Plans 

Infrastructure and Environment 
Committee Meeting

190 of 274 3 September 2020

Rele
as

ed
 fro

m C
on

fid
en

ce



RECOMMENDATION  

“that the Infrastructure and Environment Committee, having considered the matter of Item 13.2 – 

Mallala  CWMS  Augmentation  in  confidence  under  sections  90(2)  and  90(3)(b)  of  the  Local 

Government Act 1999, resolves that: 

1. Attachment  1,  Attachment  2,  Attachment  3  pertaining  to  Item  13.2  –  Mallala  CWMS

Augmentation  remain confidential and not available for public inspection until further order

of Council;

2. Pursuant to section 91(9)(a) of the Local Government Act 1999, the confidentiality of the

matter will be reviewed every 12 months; and

3. Pursuant to section 91(9)(c) of the Local Government Act 1999, the Committee delegates the

power to revoke this confidentiality order to the Chief Executive Officer.”
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1.0 INTRODUCTION AND BACKGROUND 
Rider Levett Bucknall (RLB) has been engaged by Adelaide Plains Council (APC) to determine the 
augmentation costs associated with connection of a new housing development to be connected to this existing 
CWMS.  

RLB has engaged Wallbridge Gilbert Aztec (WGA) to perform a capacity assessment to determine system 
upgrades and trigger points for the proposed development. The capacity assessment report prepared by WGA 
has been included in Annexure A. This report has been further reviewed and discussed by RLB in Section 2 of 
this report. 

The majority of the works require construction through urban settings with traffic, environmental and community 
considerations and constraints. This report reviews the key construction issues of the project including staging 
of works, construction and commissioning. The report also outlines the pre-construction items including traffic 
management requirements, construction techniques, equipment and likely impacts in completing the project. An 
indicative layout of the development in relationship to the township and WWTP is shown in the locality plan 
(Figure 1.1) below: 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1.1: Mallala Project Locality Plan 
 

The constructability review contained herein is general in nature, relative to the concept design level.  
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2.0 WGA SEWER ASSESSMENT REPORT 
WGA has prepared a comprehensive assessment report analysing the existing CWMS capacity and the impact 
of the proposed development on the existing CWMS. WGA has also calculated the upgrade requirements for 
the CWMS in two stages of development i.e. Stage 1 and Ultimate.  

Component breakdown for each stage is shown in Table 2.1 below: 

Table 2.1: Component Breakdown for each Stage 

COMPONENT (SCOPE OF 
WORKS) 

STAGE 1 ULTIMATE 

CWMS NETWORK Proposed HDPE PN12 DN125 rising main 
from residential development (31 residential 
lots) to connect to existing Maintenance 
Shaft on Aerodrome Road 

Proposed HDPE PN12 DN125 rising 
main from previously built Stage 1 rising 
main on Aerodrome Road to WWTP on 
Wasleys Road 

IRRIGATION NETWORK Proposed HDPE PN12 DN125 rising main 
from existing School oval on Chivell Street to 
residential development 

Proposed HDPE PN12 DN125 rising 
main from from existing WWTP on 
Wasleys Road to connect to existing 
previously built Stage 1 rising main on 
Chivell Street to residential 
development 
Additional dedicated pump at existing 
WWTP 

WASTEWATER 
TREATMENT PLANT 

Nil Augmentation of existing WWTP 

WINTER STORAGE 
LAGOON 

Additional 30ML lagoon behind existing 
lagoon adjacent Wasleys Road 

Nil 

 
 

The capacity assessment report prepared by WGA is attached as Annexure A in this report.  
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3.0 CONSTRUCTABILITY REVIEW OF PROPOSED UPGRADES 
3.1 PRE-CONSTRUCTION ITEMS  

3.1.1 SERVICE LOCATIONS 

Special consideration must be given to location of existing underground and overhead services, specifically 
within the road verge, crossing services and overhead powerlines. Beside the desktop study of ‘as constructed’ 
drawings of the existing Mallala CWMS Civil Works, service locator or hydro-vacuuming must be applied by the 
Contractor prior to carrying out any construction activity. This will ensure that the services shown on the as-
constructed drawings is clearly marked up for the construction crews, as well it will identify any potential unknow 
services. 

3.1.2 TRAFFIC MANAGEMENT REQUIREMENTS 

From a constructability perspective, traffic management is critical for the network construction works along the 
road verge as well as when crossing the road or connecting into any existing service within the road reserve.  

During directional drilling works along the road verge, the Contractor must make an arrangement to reduce the 
speed to 25 km/h speed restrictions. 25 km/h traffic will allow the machines and the crew to work on the ground 
at manageable separation distances without the need for road barriers. However, outside of working hours the 
traffic speed can be reverted to regular speed limits. For any works that are going to occur within the road, they 
must be backfilled on day basis at the end of the shift. 

3.1.3 DURATION AND STAGING 

It is important that the Contractor further breakdowns each component to smaller stages with construction 
perspective and prepares construction works staging plans and durations and submits them to the Council for 
approval prior to starting the works. This will not only ensure timely completion of the project but will also be the 
key to avoid any dissatisfaction of the stakeholders, minimize any traffic disruptions and to mitigate any harmful 
effects on the environment.  

3.1.4 REGULATORY, SERVICE AND AUTHORITY APPROVALS 

It is recommended to APC and the Contractor to consider consultation with stakeholders and industry to 
establish a specification for the minimum requirements for traffic management. Additionally, any land acquisition 
activities should be expedited and completed prior to works to de-risk the project program.  
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3.2 CONSTRUCTION METHODOLOGY 
This section provides a description of the anticipated construction methodology for the project. It is intended to 
be indicative and does not represent a definite methodology which will be developed by the contractor.  

The construction techniques described in this section are based on realistic and feasible industry practices to 
avoid any damage to the extensive number of existing underground services in the project works boundary, to 
minimize traffic disruptions and to mitigate any negative impacts on the social and environmental impacts.  

Once a contractor is awarded the project, the construction methodology can be further improved.  

3.2.1 SITE ESTABLISHMENT 

Site Establishment will consist of timely and organised mobilisation of machinery and equipment as well as the 
mobilisation of any subcontractors including establishing a site compound. The potential location of site 
compound is within the vicinity of existing WWTP as shown in Figure below: 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.1: Proposed Location of Mallala Project Locality Plan 
 

3.2.2 WORKING HOURS 

Construction will occur during day time, however, to minimise disruption to traffic, it is envisaged that night 
works may be undertaken for any proposed constructions that need to be carried for connection of proposed 
pipeline with existing underground services on Wasleys Road. General working hours can be between 7AM to 
5PM Monday to Friday.  
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3.2.3 CONSTRUCTION TECHNIQUES  

The construction techniques and equipment proposed are to minimise the construction impacts as well as 
maintain the realistic costs and time for the project.  The construction techniques determined for the CWMS and 
Irrigation networks are critical to the successful execution of the project. Since upgrade to the WWTP and 
Winter Storage Lagoons will be carried out in isolated areas and based on their simplistic nature, evaluating 
construction techniques is not that critical.  

Based on RLB’s past experience and knowledge on similar jobs, RLB propose a combination of open trenching 
and directional drilling for the two proposed stages of the CWMS and Irrigation networks. Figures 3.2 and 3.3 for 
CWMS network and Irrigation network respectively show the application of the construction techniques 
discussed above
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Figure 3.2: Mallala CWMS Network – Proposed Construction Techniques 
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Figure 3.3: Mallala Irrigation Network – Proposed Construction Techni

Directional Drilling 
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Open Common Service 
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3.2.4 CONSIDERATION TO EXISTING INFRASTRUCTURE 

It is recommended to the Contractor that additional controls be implemented where working in close proximity to 
any services such as non-destructive digging, spotting and, if required an allowance for reduced production or 
other general safe work practices. 

Where working in close proximity to the under and overhead power lines, controls must be established in the 
form of spotters, machine movement limiters or other practices. 

Requirement for protection slabs must be determined where proposed and new services are crossing each 
other.  

 

3.2.5 CONSTRUCTION DURATION 

Indicative construction duration for the various components of the project are as under: 

Construction Component Construction duration (in 
weeks) for Stage 1 

Construction duration (in 
weeks) for Ultimate 

CWMS Network 3 10 

Irrigation Network 4 7 
Wastewater Treatment Plant 20 - 

Winter Storage Lagoon 16 - 
 
The Construction duration noted above is based on minimum level of service restrictions.  
 

3.2.6 POTENTIAL IMPACTS, RISKS AND MITIGATION 
The potential impacts, risks and mitigation measures for the Mallala CWMS upgrade project are presented in 
Table 3.1 below:  
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Table 3.1: Potential Impacts, Risks and Mitigation 
Identified Risk Details of Identified Risk Likelihood of 

Occurrence 
Impact to 
Workplace 

Mitigation Strategy 

Traffic/Pedestrians Vehicle (incl. plant)/pedestrian conflicts: 
▪ Vehicles and Pedestrians using the 

streets and roads during the construction 
period 

▪ Residents, businesses and commuters 
accessing businesses and residences 
along the streets and roads 

▪ Garbage collections 
▪ Plant movements 
▪ Within worksite 
▪ Accessing and existing work site 

High High Appropriate traffic management measures should be in place, 
traffic management plans should be presented to council for 
review and approval prior to commencing works 
Residents and businesses must well informed, letter drops and 
door knocking immediately affected residents. Traffic plans and 
use of steel plates to accommodate access. 
The site should be fully fenced and signed to ensure no 
public access both during and after work hours.  
All trucks and light vehicles entering and leaving site must be 
directed by a spotter. 

Confined Space CWMS and Irrigation trench Medium Low Must be addressed by the contractor in their Safe Work Method 
Statement 

Restricted Access Access to site is limited to public road network. 
Particular hazardous operations during 
construction and general deliveries, 
plant/machinery to and from site 

Medium Medium Approved traffic management plans 
Plant/machinery access/egress site rules should be in place 

Services 
underground/Overhead 
hazard 

A number of services exist within the project 
work site. Indicative locations of these are 
provided on the construction drawings. 
Services known to be present in or around the 
work site include: 

▪ Telstra 
▪ NBN 
▪ Sewer 
▪ Stormwater 
▪ Water 
▪ Gas 

High High Contractor should allow for service locator and/or hydro 
excavation. The contractor must ensure that all known services 
are located and potholed prior to works commencing. 
Contractor must develop a detailed Safe Work Method 
Statement working close proximity to services 
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Identified Risk Details of Identified Risk Likelihood of 
Occurrence 

Impact to 
Workplace 

Mitigation Strategy and Allowance in Tender 

 

 

 

 

 

 

 

Services underground 

Existing services not where it is located on Dial 
Before You Dig 

Medium High As part of the morning prestart all operators must be 
made aware of any services on the whole site and 
specifically in their work area. 
All excavating should be conducted with a spotter. 
 

Clash with Existing Service High High Timely identification of existing services information by 
adopting suggested methods. This will also help in design 
changes which can be made due to unknown site obstacles 
and service clashes.  
 

Environment Contamination of existing stormwater 
system from construction services. 

Low Low Must be addressed in Contractor’s Environmental 
Management Plan. Where practicable, all trenches should be 
backfilled at the end of the working day. 
Areas should be rehabilitated progressively to reduce the 
potential for sediments to flow into stormwater system 
Construction Plant and machinery must remain within the 
construction site for the duration of the contract limiting the 
transfer of mud from the site. 
Contractor must ensure stockpiles of materials are located 
away from areas where it could potentially move, otherwise 
surround sediment controls. 
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Identified Risk Details of Identified Risk Likelihood of 
Occurrence 

Impact to 
Workplace 

Mitigation Strategy and Allowance in Tender 

Assembly or removal of 
elements 

Demolition of existing underground services 
and road pavement 
Installing new pipes, pits, kerb, pavers and 
Road pavement 

High Low Must be addressed by the contractor in Job Safety and 
Environmental Risk Assessments 

Noise, vibration, dust Excavation and construction of new 
infrastructure will involve activities with the 
potential to impact to the properties adjacent to 
project area. 

High High Working hours to be in keeping with the local By-laws (7am-
5pm) 
Fit and maintain appropriate mufflers on earthmoving and other 
vehicles on site. 
Keep rollers and compaction equipment as far as possible 
away from existing buildings. 
Ensure muffler and sound suppression equipment on all 
machines is maintained in good order. 
Implement dust suppression measures such as promptly 
watering exposed areas when visible dust is observed. Use 
geo-textile fabrics to cover stock piles and de- vegetated areas. 
Minimise the number of stockpiles, the areas and the time 
stockpiles are exposed. 
Smooth surfaces should be deep ripped and left rough and 
cloddy to reduce wind velocity at the soil surface. 

Excavation Contaminated Soil Low Minor Contractor to give a detailed methodology to handle 
site contamination  

Stakeholders Disgruntled Business / Residents Medium Low Contractor must develop a communication management 
plan created for stakeholder management. 
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Identified Risk Details of Identified Risk Likelihood of 
Occurrence 

Impact to 
Workplace 

Mitigation Strategy and Allowance in Tender 

Inclement Weather Hot / Wet days High Low Contractor must supply and maintain workforce to continue 
work during hot days to ensure work does not cease. 
Inclement Weather: Contractor must allow for 
contingency in the program for weather delays. Working 
smart during wet conditions including dig lay and back fill 
service trenches as the contractor goes on. 
Not leaving exposed subgrade for long periods of time. This 
may mean we require having multiple visits for proof rolling etc. 
Mitigation of the risks of inclement weather is to have a 
flexible workforce that can work around inclement weather as 
well as having a large enough workforce to be able to 
increase the on-site labour crews to make up for the lost time. 
Hot weather: During the hotter months changing the working 
times to minimize works during the hottest part 
of the days. Making sure Contractor has air-
conditioned lunchrooms and cold-water stations on 
site. 

Product delay by 
supplier 

Product not available Low High Source product from another supplier. 

Subcontractor 
unavailable to 
complete works 

Overcommitted or understaffed 
subcontractors 

Low High Contract another subcontractor to complete outstanding works. 
Maintain communication between the head contractor and 
subcontractor to forsee any difficulties that may arise. 
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4.0 COST PLANNING 
4.1 CONCEPT DESIGN COST ESTIMATE 
 
Following is Mallala CWMS Cost Augmentation Summary:  
 

MALLALA TOTAL COST 
CWMS CWMS NETWORK 

 

 
C1 CWMS Sewer Network - Stage 1 59,563.91 

 
C2U CWMS Sewer Network - Ultimate 434,146.05 

  
CWMS - CWMS NETWORK $493,709.96 

IR IRRIGATION NETWORK 
 

 
I1 Irrigation Main - Stage 1 83,080.89 

 
I1U Irrigation Main - Ultimate 131,152.11 

  
IR - IRRIGATION NETWORK $214,233.00 

WWTP WASTEWATER TREATMENT PLANT 
 

 
UWW Wastewater Treatment Plant Augmentation - Ultimate 934,535.39 

  
WWTP - WASTEWATER TREATMENT PLANT $934,535.39 

WS WINTER STORAGE LAGOON 
 

 
1WS Effluent Winter Storage - Stage 1 1,311,747.65 

  
WS - WINTER STORAGE LAGOON $1,311,747.65 

 
ESTIMATED NET COST $2,954,226.00 

MARGINS & ADJUSTMENTS     
Professional Fees and Charges 

 
Excl. 

Client Direct Costs 
 

Excl. 

Escalation Beyond 2020 
 

Excl. 

Goods and Services Taxation 
 

Excl. 

ESTIMATED TOTAL COST 
 

$2,954,226.00 

 
 
Full Cost Breakdown is attached as Annexure B. 
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RLB has also estimated cost for the alternative option of installing the CWMS and irrigation rising mains along 
Aerodrome Rd instead of going through the private property.  
 

MALLALA TOTAL COST 
CWMS CWMS NETWORK 

 

 
C1 CWMS Sewer Network - Stage 1 59,554.06 

 
C2U CWMS Sewer Network - Ultimate 480,883.48 

  
CWMS - CWMS NETWORK $540,437.54 

IR IRRIGATION NETWORK 
 

 
I1 Irrigation Main - Stage 1 160,989.88 

 
I1U Irrigation Main - Ultimate 157,879.14 

  
IR - IRRIGATION NETWORK $318,869.02 

WWTP WASTEWATER TREATMENT PLANT 
 

 
UWW Wastewater Treatment Plant Augmentation - Ultimate 934,380.79 

  
WWTP - WASTEWATER TREATMENT PLANT $934,380.79 

WS WINTER STORAGE LAGOON 
 

 
1WS Effluent Winter Storage - Stage 1 1,311,530.65 

  
WS - WINTER STORAGE LAGOON $1,311,530.65 

 
ESTIMATED NET COST $3,105,218.00 

MARGINS & ADJUSTMENTS     
Professional Fees and Charges 

 
Excl. 

Client Direct Costs 
 

Excl. 

Escalation Beyond 2020 
 

Excl. 

Goods and Services Taxation 
 

Excl. 

ESTIMATED TOTAL COST 
 

$3,105,218.00 
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4.2 AUGMENTATION COST PER ALLOTMENT 
As per the capacity assessment report by WGA, each component has a different trigger point. Therefore, there 
is a different augmentation cost per allotment for each component. Table 4.1, 4.2, 4.3 and 4.4 show the 
augmentation cost per allotment over the next 10 years, assuming that there will be a development growth rate 
of 34 allotments per year.  

Table 4.1: Augmentation Cost per Allotment for CWMS 
 

LOTS/YEAR 
COST AUGMENTATION PER 
ALLOTMENT (CWMS) 

UPGRADE REQUIREMENT (YEAR WISE) 

34 lots/2020  $                            1,751.88  
Connection with PS1 (Internal works by Developer) DN125 
pipeline (Stage 1) 

68 lots/2021  $                               875.94   

102 lots/2022  $                               583.96  
Connection with PS5 (No associated cost for Council. All works 
by Developer) 

136 lots/2023  $                            3,192.25  DN125 pipeline (Ultimate) 
170 lots/2024  $                            2,553.80   
204 lots/2025  $                            2,128.17   
238 lots/2026  $                            1,824.14   
272 lots/2027  $                            1,596.13   
306 lots/2028  $                            1,418.78   
340 lots/2029  $                            1,276.90   
374 lots/2030  $                            1,160.82   

 
Table 4.2: Augmentation Cost per Allotment for Irrigation 
 

LOTS/YEAR 
COST AUGMENTATION PER 
ALLOTMENT (IRRIGATION) 

UPGRADE REQUIREMENT (YEAR WISE) 

34 lots/2020  $                            2,443.56  
DN125 pipeline (Stage 1) Initially to feed the park, school and 
partial development (Current system is under capacity) 

68 lots/2021  $                            1,221.78   
102 lots/2022  $                               814.52   

136 lots/2023  $                               964.35  
DN125 pipeline (Ultimate) (Assume it starts at the same time as 
CWMS) and additional dedicated pump 

170 lots/2024  $                               771.48   
204 lots/2025  $                               642.90   
238 lots/2026  $                               551.06   
272 lots/2027  $                               482.18   
306 lots/2028  $                               428.60   
340 lots/2029  $                               385.74   
374 lots/2030  $                               350.67   
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Table 4.3: Augmentation Cost per Allotment for WWTP 
 

LOTS/YEAR 
COST AUGMENTATION PER 
ALLOTMENT (WWTP) 

UPGRADE REQUIREMENT (YEAR WISE) 

34 lots/2020  $                                        -    
No Upgrade required for first 2 years assuming the Council 
allows the developers to utilize the existing WWTP capacity 

68 lots/2021  $                                        -     
102 lots/2022  $                            9,162.11  WWTP Upgrade 
136 lots/2023  $                            6,871.58   
170 lots/2024  $                            5,497.27   
204 lots/2025  $                            4,581.06   
238 lots/2026  $                            3,926.62   
272 lots/2027  $                            3,435.79   
306 lots/2028  $                            3,054.04   
340 lots/2029  $                            2,748.63   
374 lots/2030  $                            2,498.76   

 
Table 4.4: Augmentation Cost per Allotment for Winter Storage Lagoon 
 

LOTS/YEAR 
COST AUGMENTATION PER 
ALLOTMENT (WINTER 
STORAGE LAGOON) 

UPGRADE REQUIREMENT (YEAR WISE) 

34 lots/2020  $                           38,580.81  

8ML Lagoon Required for existing connections (the existing 
lagoons are under capacity) and 22ML required for 
Development. Therefore, entire 30ML can be built once 

68 lots/2021  $                           19,290.41   
102 lots/2022  $                           12,860.27   
136 lots/2023  $                             9,645.20   
170 lots/2024  $                             7,716.16   
204 lots/2025  $                             6,430.14   
238 lots/2026  $                             5,511.54   
272 lots/2027  $                             4,822.60   
306 lots/2028  $                             4,286.76   
340 lots/2029  $                             3,858.08   
374 lots/2030  $                             3,507.35   

 
The following Figure 4.1 best illustrates augmentation cost per allotment in a nutshell: 
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Figure 4.1: Cost Augmentation per Allotment
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5.0 ASSUMPTIONS AND EXCLUSIONS 
Assumptions: 
The following assumptions have been made:  
 
▪ We assume all vegetation and topsoil (200mm thick) can be stockpiled within 500m of the site. 
▪ We assume the bulk earthworks for the lagoons will be a cut to fill balance. No allowance to import or 

dispose any soil.  
▪ We assume the developer will free issue the easements to council 

 
Exclusions: 
The following exclusions have been made:  
 
▪ No allowance for rock excavation 
▪ No allowance for dewatering 
▪ No allowance to handle any contaminated soil 
▪ No allowance for night works 
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6.0 REFERENCES 
The constructability review and cost planning presented in the report is based on the following documentation: 

Doc. No. Doc. Name Issue Date 
WGA200985 Capacity Assessment for Konzag 

Residential Subdivision 
10 July 2020 

A009119PROP1 (C) Proposed Plan of Division 
(Development No. 312/D048/19) 

12 March 2020 

As Constructed Plans Mallala 
CWMS - HDS Australia 28 
September 2017 

Mallala Community Wastewater 
Management System Civil Works 

28 September 2017 
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1 INTRODUCTION  

1.1 BACKGROUND 

Wallbridge Gilbert Aztec (WGA) has been engaged by Rider Levett Bucknall to perform a capacity 
assessment of the Mallala Community Wastewater Management System (CWMS) to determine system 
upgrades and trigger points for a proposed development. 

The township of Mallala is located 55km north of the Adelaide CBD and has a population of 894 (2016 
Census) with 322 existing CWMS connections. The Mallala CWMS was constructed in 2014 and 
conveys wastewater to the Wastewater Treatment Plant (WWTP) located on Wasleys Road, to the east 
of the township. The land to the northwest of the Mallala township has been zoned as a future 
residential subdivision located on 41 hectares and consisting of 335 allotments. A locality plan is shown 
in Figure 1-1 showing an indicative layout of the development in relationship to the township and 
WWTP. 

 

Figure 1-1 - Mallala Locality Plan 

Infrastructure and Environment 
Committee Meeting

219 of 274 3 September 2020

Rele
as

ed
 fro

m C
on

fid
en

ce



2 WGA Mallala CWMS Project No. WGA200985 
Doc No. WGA200985-RP-CV-0001 
Rev. B 

1.2 REPORT PURPOSE 

This report has been prepared for Rider Levett Bucknall to perform a capacity assessment of the 
existing Mallala CWMS and to determine the impacts of the proposed residential development on the 
wastewater infrastructure. 

This report has been prepared for RLB to outline the wastewater system upgrade requirements to cater 
for a new development consisting of 335 allotments to the northwest of Mallala. The outline of upgrades 
required will enable RLB to estimate the cost of the required upgrades. 

The scope of this report includes all upgrades required by Council as a result of the development. This 
assessment does not include design of infrastructure required for Council to meet existing shortfalls, 
and does not include any CWMS infrastructure to be constructed within the development. 

1.3 REFERENCES 

This report has been prepared based on the following reference documents: 

• The South Australian Community Wastewater Management System (CWMS) Design Criteria Rev 1 

• Local Government Association of South Australia - South Australian Community Wastewater 
Management System (CWMS) Design Criteria – July 2019 – Revision 1.0 

• COMMUNITY WASTEWATER MANAGEMENT SYSTEM FOR MALLALA – South Australian Public 
Health Approval – 2013-08522/1 (06.09.2013) (refer Appendix A) 

• WASTEWATER TREATMENT PLANT UPGRADE AT MALLALA – South Australian Public Health 
Approval – WWI-128/15 (12.02.2018) (refer Appendix A) 

• Masterplan Allotment 1 in D20237 – Hundred of Grace in the area named Mallala – CT 5451/518 – 
A009119 OPTION2 REV B ATREAS (14.02.2020) (refer Appendix B) 

• WGA report, CWMS Storage and Re-use Option Assessment for the Adelaide Plains Council (Doc 
no - WAD160711, Rev C, 25 June 2018) 

• Mallala CWMS Civil Works As Constructed Drawings – HDS – CWMS257 (09.2017) 
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2 EXISTING CAPACITY 

2.1 EXISTING SYSTEM OVERVIEW 

Mallala has an established Community Wastewater Management Scheme (CWMS) which was 
constructed in 2014. The collection network consists of predominantly gravity mains, with a small 
number of pressure sewer connections. The flows from the collection network are captured within 5 
pump stations across the township, which typically pump via the common rising main to the Wastewater 
Treatment Plant (WWTP) located on Wasleys Road.  

The WWTP was upgraded in 2019 to a Sequence Batch Reactor (SBR) plant with a number of 
operational and monitoring improvements including the following: 

• New inflow bar screen and underground balance/emergency storage tank 

• New reactor and clarifier tank 

• New inlet flow meter 

• New chlorine dosing equipment (and analysers) 

• New irrigation pump and filter 

The scheme also has a re-use network, which currently transfers treated wastewater back to the Town 
Oval, Oval Woodlot and the irrigation tank at the Mallala Primary School on Chivell Street. Refer Figure 
2-1 for schematic. 
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Figure 2-1 - Existing Mallala CWMS Network 
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2.2 SYSTEM APPROVAL 

The Mallala CWMS and WWTP have SA Health Wastewater approval, with the approvals included as 
Appendix A: 

• CWMS Approval – 2013-08522/1 – Dated 06 September 2013 

• WWTP Upgrade Approval – WWI-128/15 – Dated 12 February 2018 

Key elements are summarised in Table 2-1. 

Table 2-1 - Summary of DHW Approval 

System Element Approval Description 

Gravity Connections 322 

Pump Stations 5 Pump stations with suitable duty and standby pumps 

Hydraulic Loading 179 kL/day 

2.3 COLLECTION NETWORK CAPACITY 

The proposed development is located to the northwest of Mallala, therefore any additional flows being 
directed into the existing system would need to be captured by Pump Station 1 or Pump Station 5 as 
they are closest in proximity to the proposed development. The collection networks for Pump Station 1 
and Pump Station 5 only have been included in the analysis.  

The network as-constructed plans provided by Council indicate that flow pumped from Pump Station 5 
pumps via a 75mm rising main, which increases to a 110mm common rising main at the location where 
Pump Station 1 connects into the line. 

Council have indicated that 161 out of 322 total connections for the Mallala CWMS are currently 
occupied. The number of connections into each pump sump has been estimated from the HDS As-
constructed drawings. Although Council occupancy information indicates that not all connections are 
currently being utilized, flow data and occupancy information for each Pump Station individually is 
unavailable. All existing connections are assumed to be occupied for the basis of the pump station 
capacity analysis. 

The system was approved in 2013, and the pump stations were installed in 2015. The original design 
would have been based on the previous CWMS Design Guidelines, which allow for 3.5 persons per 
connection, and 140 L/person/day flow. Although this was the design, in order to determine the capacity 
of the system for new connections the system has been assessed based on the new criteria. This 
allows for 2.6 persons per connection, and 170L/person/day. Peaking factors are based on the annual 
rainfall for the region, 402mm, and are provided in Table 2-2. 
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Table 2-2 - Mallala CWMS Peaking Factors 

System Component Peaking Factor 

Pump Duty 4 

Emergency Storage 1.25 

WWTP 1.25 

Irrigation Area 1 

Winter Balancing Storage 1 

Table 2-3 summarises the assumptions and outcomes of the capacity assessment for Pump Stations 1 
and 5. 

Table 2-3 – Pump Station 1 and Pump Station 5 Capacity Assessment 

Parameter Pump 
Station 1 

Pump 
Station 5 Assumption 

Connections (total) 99 46 Direct Connections from HDS As-
constructed plans 

Average Daily Flow (kL) 43.8 20.5 2.6 persons per connection and 170 L/p/d 
as per the new CWMS Design Guidelines 

Minimum Emergency 
Storage  
Required, Full Flow (kL) 

10.9 5.13 

20% of ADF, assuming remote 
monitoring/acceptance by DHW. Includes 
flow from local connections only. Includes 
PF. 

Emergency Storage 
Available in Pump Sump 
(kL) 

4.1 3.6 

Includes all volume above the high-level 
alarm, up to the flood level indicated on the 
as constructed plans. Does not include any 
gravity network storage 

Estimated Emergency 
Storage in Gravity 
Network (kL) 

13.1 11.9 

Calculated based on 150mm diameter 
gravity main and 635m (PS1) and 595m 
(PS5) length of pipe in the collection 
network, and adjacent 1.05m diameter 
collection maintenance holes.  

Peak Flow Required 
(L/s) 2.0 0.9 

Estimated Peak Flow from direct 
connections, based on Peaking Factor of 4 
as per the new CWMS Design Guidelines 

Pump Duty Flow 
Provided (L/s) 

2.68 2.05 
Based on all pumps running simultaneously. 
Pump curves from a PIRANHA S26/2D 
50HZ.  

4.23 3.53 
Based on pumps operating in isolation. 
Pump curves from a PIRANHA S26/2D 
50HZ. 

The analysis indicates that the existing pumps have sufficient capacity to meet the peak demands 
anticipated from the system, with all existing connections occupied. 

As per Table 2-3, the total emergency storage provided is 17.2kL for Pump Station 1 and 15.5kL for 
Pump Station 5, including the gravity network and the pump sump. This satisfies the existing approvals, 
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and follow the criteria set out in the CWMS Guidelines which state that 20% of ADF volume is to be 
provided as emergency storage, as long as remote monitoring/alarm systems are enabled.  

The trigger levels for upgrades have been determined by evaluating the ultimate system capacity based 
on the existing infrastructure and the criteria specified in the new CWMS Guidelines. The estimated 
maximum capacity for each pump station is summarised in Table 2-4.  

Table 2-4 – Maximum Capacity for the existing Pump Stations 

 Pump Station 1 Pump Station 5 

Connections 130 100 

Average Daily Flow (ADF) 57.5 kL 44.2 kL 

Pump Duty Peak Flow 2.66 L/s 2.05 L/s 

Emergency Storage Provided 17.2 kL (24%) 15.5 kL (28%) 

The maximum capacity allowed for each pump station is restricted by the pump duty flow and 
emergency storage supplied. The emergency storage at each pump station has been assessed 
assuming that 20% of the ADF as emergency storage will be permitted, as per the existing approval. 

Based on the evaluation of existing connections as provided in Table 2-3, and using the capacity 
identified in Table 2-4, the number of connections available before upgrades are required, based on the 
existing infrastructure, is therefore as shown in Table 2-5. 

Table 2-5 – Equivalent Connections Available 

 Pump Station 1 Pump Station 5 

Pump Duty Peak Flow 31 Connections 54 Connections 

Emergency Storage Provided 76 Connections 112 Connections 

The capacity of the gravity mains which lead directly into these pump stations were assessed, using 
Appendix A of the current CWMS Design Guidelines. The maximum allowable number of residential 
connections for each of the gravity mains which supply flow directly to the pump stations of interest is 
summarised in Table 2-6. 

Table 2-6 - Collection Network Capacity 

Gravity Main 
into PS 

Gravity Main 
Size Grade Equivalent HDL 

Capacity 
Max no of Typical 

Allotment Connections 

PS 1 DN150 0.5% 6.5 L/s 318 

PS 5 DN150 0.5% 6.5 L/s 318 

The maximum number of connections is based on the expected peak flow through the gravity mains, for 
typical residential allotments at 2.6 persons per connection and 170 L/p/d. If pumped connections to the 
gravity main are considered, the HDL is the more relevant factor for consideration. The results indicate 
that the existing gravity mains have capacity for additional connections to be added. 
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2.4 WASTEWATER TREATMENT PLANT 

Flow data and the existing number of connections into the Mallala WWTP has been provided by 
Council, refer Table 2-7 for summary. The data indicates that the current inflows are approximately 39% 
of the ultimate approved design capacity of 179kL/day. Using flow data presented from Council, the 
approximate hydraulic loading for the existing system is estimated to be 434 L/connection/day. For the 
ultimate scenario where all existing connections are occupied, an ultimate hydraulic loading of 
141kL/day is expected based on existing flows. As the existing WWTP has approval for 179 kL/day, the 
WWTP has sufficient capacity for the existing system, and a total additional capacity of approximately 
39 kL/day. 

Table 2-7 - WWTP Inflow 

Scenario Flow Rate No. of Connections Data Source 

Existing Occupied 
Connections 70 kL/day 161 Measured flow and connection 

data provided by Council 

All Existing 
Connections 140 kL/day 322 Predicted flow based on current 

flow data  

2.5 IRRIGATION DISPOSAL 

WGA have previously completed a CWMS Storage and Re-use Option Assessment for the Adelaide 
Plains Council, which found that 5.3 hectares of irrigation disposal area is required for the existing flows 
in the network.  

Council have indicated which areas are currently in use for irrigation, and which are available to be 
connected and used for irrigation. This information is summarised in Table 2-8. Refer to Figure 2-2 
summarising the locations of the currently used/proposed irrigation. 

Table 2-8 - Available Irrigation Areas 

Ref Location Area Available In Use? 

1 WWTP Woodlot 0.51 ha Not effective* 

2 Town Oval 1.65 ha ✓ 

3 Oval Woodlot 0.59 ha ✓ 

4 Pioneer Park 0.42 ha  

5 School Oval 0.66 ha ✓ 

6 School Woodlot 0.96 ha  

7 Northern Scrubland 3.78 ha  

 TOTAL AVAILABLE 8.57 ha  

 TOTAL CURRENTLY IN USE 2.90 ha  

As summarised in Table 2-8, Irrigation is currently taking place on the town oval, oval woodlot, school 
oval and WWTP woodlot. The woodlot has been found to have poor soil conditions for disposal, 
therefore the actual total used is 2.9 as presented in the table. This is equal which is a total area of 3.4 
ha, a 1.9 ha shortfall from what is required for the existing CWMS. 
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Figure 2-2 - Location of Irrigation Areas 

There is currently a DN125 PN12.5 HDPE irrigation main from the WWTP back to the Marshman St 
irrigation compound. The irrigation compound consists of 3 x 50kL storage tanks and a shed that 
houses the irrigation pump for the town oval. The irrigation main reduces to a DN90 PN10 HDPE after 
the Marshman St connection, where it follows Wasleys Road and Chivell St. 

Treated water is currently pumped using a Grundfos CRI32-2-2 irrigation pump at the WWTP site, which 
operates on a variable speed drive. According to the Go-Treat design report the duty flow was designed 
to be 8.9L/s at 30.5m of head. 

2.6 WINTER BALANCING STORAGE 

The Mallala CWMS has an existing 10ML storage lagoon, which is used to capture winter flows as 
typically irrigation reuse is insufficient to dispose of the required effluent during this period. This storage 
lagoon occupies an area of approximately 6,000m2 and is located adjacent to the WWTP. As 
summarised in the Re-Use option report (WAD160711 Rev C), the lagoon experienced high levels in 
2017. The previous assessment has also identified that an additional 10ML is required based on current 
inflows, to provide 20ML total winter storage. 

2.7 TRIGGER ASSESSMENT SUMMARY 

Table 2-9 summarises the trigger levels before upgrades are required for each CWMS component. 
Note that as an increase in the winter storage lagoon and irrigation area are required even for existing 
flows, these have not been highlighted as having additional capacity. 
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Table 2-9 - Existing Mallala CWMS Upgrade Trigger Assessment Summary 

System Component Has additional 
capacity? 

Trigger 
(exceeding) 

Estimated Additional 
Capacity 

WWTP ✓ 179 kL/day Inflow 39 kL/day 

Winter Storage Lagoon  - - 

Irrigation Area  - - 

Pump Station  PS 1 ✓ 2.68 L/s 31 connections 

PS 5 ✓ 2.05 L/s 54 connections 

Gravity Main PS 1 ✓ 6.5 L/s 219 connections 

PS 5 ✓ 6.5 L/s 272 connections 

Table 2-9 indicates that the existing pump duty will limit additional number of connections that may 
connect into each Pump Station. Therefore, 31 connections may be able to connect into Pump Station 
1, and 54 connections into Pump Station 5. For this assessment it is assumed that the pumps will 
remain unchanged, therefore the rising mains will be unaffected. 

Any amendments to the existing scheme, including additional connections to the existing Mallala 
CWMS, will need to be submitted to the Department for Health and Wellbeing (DHW).  

The existing scheme capacity can be used to temporarily accept capacity from the new development. In 
determining upgrade requirements the capacity upgrade should cater for the full flow from the 
development. 

Infrastructure and Environment 
Committee Meeting

228 of 274 3 September 2020

Rele
as

ed
 fro

m C
on

fid
en

ce



11 WGA Mallala CWMS Project No. WGA200985 
Doc No. WGA200985-RP-CV-0001 
Rev. B 

3 PROPOSED DEVELOPMENT  

3.1 BACKGROUND 

The proposed development is located to the northwest of the Mallala township and is adjacent to 
Traeger Road to the south, and Aerodrome Road to the east. Plans for the Development have been 
provided by Council and are included within Appendix B. The Development can be summarised as: 

• A total area of approximately 41 Hectares, consisting of internal road networks, swales, a retirement 
home, and reserves 

• 335 Residential Allotments 

• 1 Ha Nursing home (has been assumed to contain 30 beds) 

• A total reserve area of 6.4 hectares that may be utilised for water re-use 

• A staging plan has been provided by the Developer. Once commenced, the project will be rolled out 
over 10-12 years (assumed to be 10 years at a rate of 34 lots/year for the purposes of this report) 

• Stage 1 consists of 78 residential allotments and is located adjacent to Aerodrome Road to the 
northeast of the Development 

3.2 FLOWS 

Development plans have indicated that the ultimate number of connections for the development is 335 
residential lots. This is expected to roll out at a rate of approximately 34 lots/year over the next 10 years. 
The ultimate Average Daily Flow (ADF) for the development has been calculated in accordance with the 
SA CWMS Design Criteria where a flow rate of 170 L/person/day and a rate of occupancy of 2.6 
persons per connection have been used. A summary is included in Table 3-1.  

Hydraulic Design Loads (HDLs) for the Development have been calculated in accordance with the new 
CWMS Design Criteria, where HDL = ( ADF × PF) + sum of upstream pumped flows. A summary of the 
peaking factors used for the HDL calculations of the Development is as per Table 2-2, with resultant 
HDL’s provided in Table 3-2. 
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Table 3-1 - Summary of Average Daily Flows 

System Element Connections Design ADF Source 

Residential 
Development 

335 total lots  148 kL/day  
 

SA CWMS Design 
Criteria 

Nursing Home Assumed 30 beds 17kL/day SA On-site Code 

Total for 
Development 

 165 kL/day  

Existing Mallala 
Township 322 connections 140 kL/day Extrapolated measured 

flow data 

 

Table 3-2 - HDL’s for proposed development components 
System Component HDL – Development Only 

WWTP 206 kL/day 

Irrigation Area 165 kL/day 

Winter Balancing Storage 165 kL/day 

The HDL for the pump station components and the reticulation network are described in Section 3.3.1.  

3.3 DEVELOPMENT IMPACT AND UPGRADE REQUIREMENTS 

3.3.1 Collection Network and Pump Stations 

Council have indicated that Stage 1 of the works may connect into the northern end of Aerodrome road, 
with subsequent stages to connect into Carmel Street /Calaroga Street. Therefore, it is anticipated that if 
possible, the initial stages will connect into Pump Station 1, and future stages into Pump Station 5. 

There are some key points for consideration when connecting into the CWMS: 

• Both the DN150 gravity mains connecting into the proposed Pump Stations have sufficient capacity 

• The as constructed plans indicate that there is only approximately 1.4m depth to the invert at each of 
the proposed connection locations. Therefore, if connection is required into these pump station 
catchment areas, a pumped rising main will likely be required. 

• Pump Station 1 has additional capacity for only 31 residential connections before an upgrade is 
required 

• Pump Station 5 has additional capacity for only 54 residential connections before an upgrade is 
required  
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Option 1 

An initial scenario was to evaluate the feasibility of connecting into the existing Pump Stations, by 
providing upgrades of the existing network where required. The network operation was evaluated based 
on the peak flows that would be required from the ultimate development (335 residential lots) divided 
equally between Pump Station 1 (PS1) and Pump Station 5 (PS5).  

Flow PS1 = 5.47 L/s* 

Flow PS5 = 4.38 L/s*  

*Includes an additional flow of 3.43 L/s from the Development 

If PS1 and PS5 are sized to cater for the flow/head requirements, it is observed that both PS2 and PS3 
would experience reduced flows during periods when all pumps are operating. These flows would not 
meet the existing flow requirements for these Pump Stations, and therefore upgrades to PS1 and PS5 
would result in further upgrades being required throughout the network. Due to the significant upgrades 
required and the costs that would be associated with this option, it is deemed that upgrades of the 
internal network to cater to the new development are not feasible. Specifically, this option would involve 
at least 2 pump station upgrades, and upgrades to rising mains for over 2.1km. 

Option 2 

Due to the constraints that have been presented by the existing system, an additional option was 
evaluated to determine infrastructure requirements in order to bypass the existing system and connect 
into the WWTP via a separate rising main. A system diagram can be found in Figure 3-1 on the 
following page indicating the proposed CWMS extension. 

This option allows for the network capacity available without upgrades to be utilized, and involves the 
following aspects: 

• Initial stage – 31 residential lots to connect into the existing gravity network system along Aerodrome 
road (via Pump Station 1)  

– The connections into Pump Station 1 will be pumped into the existing DN150 gravity line via a 
new pump station and rising main (by developer), located within the Development. This pump 
station will need to include its own emergency storage for local connections, and will require 
telemetry/SCADA to enable remote monitoring. 

• Future stage – 54 residential lots to connect into Pump Station 5 via the existing gravity pipeline. 

– The connections into Pump Station 5 will be pumped into the existing DN150 gravity line via a 
new pump station and rising main (by developer), located within the Development. This pump 
station will need to include its own emergency storage for local connections, and will require 
telemetry/SCADA to enable remote monitoring. 

• New 2,300m HDPE DN125 PN12 rising main to be constructed, with route around Mallala to connect 
into existing WWTP. 

– This pump station to be built by Developer as it is contained within the development. The pump 
station will need to have appropriate emergency storage and pump duty. This will need to be 
assessed and proposed by the developer. 

• 250 residential lots and nursing home to connect into the new Pump Station (located within the 
Development) which will pump via the new DN125 rising main 
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Figure 3-1 - CWMS Network Concept Design 
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3.3.2 WWTP 

In order to determine the upgrade requirements for the WWTP, the following components were 
assessed: 

• Balance storage capacity 

• Emergency storage capacity 

• Treatment capacity 

• Hydraulic infrastructure capacity 

• Review of electrical and communications infrastructure  

 

The following upgrades have been identified to upgrade the plant: 

• Re-configuration of existing pipework and control system to accommodate new effluent 
storage lagoon 

• Additional 260KL Balance Tank is required including associated infrastructure 

• Additional 185KL Sequence Batch Reactor (SBR) Tank is required including associated 
infrastructure 

• Additional waste activated sludge (WAS) tank 

• Re-configuration of existing pipework, electrical and communication services 

• Increase size of existing control shed to accommodate new irrigation infrastructure 

• New electrical and control cabinet to accommodate new infrastructure 

• Larger irrigation transfer pump 

• Augmentation of the existing power supply into site to accommodate the additional electrical 
infrastructure 

 

The WWTP has an additional capacity for approximately 39kL/day of inflow. If Council accepts the 
Developer using the excess plant capacity, it is expected that the WWTP should be upgraded to meet 
the capacity requirements before the inflow to the WWTP has exceeded the approved 179 kL/day.  

It is recommended that the plant is upgraded after Stage 1 of the development is connected or once 
flows exceed 179kL/day (whichever is sooner). It is noted that an increase in the hydraulic loading of the 
WWTP will result in an increase in the biological loading of the treatment plant. Refer to Figure 3-2 
detailing projected growth for inflow to the Mallala WWTP. 
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Figure 3-2 - Mallala WWTP Upgrade Trigger Point 

3.3.3 Irrigation/Disposal Requirements  

The Development plans indicate that the total area of the proposed development is 40.77 ha. 
Approximately 15.5% of this area (6.37 Ha) is to set aside as reserves and can be utilised as potential 
irrigation/disposal area. Therefore, if the proposed 6.37 Ha from the Development, as well as Pioneer 
Park and the School Woodlot (refer Table 2-8 and Figure 2-2) are utilised for disposal/irrigation, there is 
sufficient area available to accommodate the ultimate Development and Mallala CWMS scenario. This 
is equivalent to a total of 11.16 hectares for disposal/irrigation (refer Table 2-8 for available areas). 
Requirements for the irrigation area for the ultimate scenario are summarised in Table 3-3 below. 

Table 3-3 - Ultimate CWMS Summary 

The irrigation disposal area required has been calculated as per SA Water Irrigation of Public Open 
Spaces (IPOS) Irrigation Management calculation, which estimates the irrigation required for various 
climatic conditions, soil and crop types. Irrigation is assumed to not occur in the winter months and is a 
21% decrease from the TQVS 1 estimation from IPOS. A total of 106ML disposal is required, to be 
disposed of via the proposed 11.2 hectares. The water balance does not include disposal for additional 
connections from council up to their existing WWTP capacity (an additional 39 kL/day). Refer to Table 
3-4 for a summary of the irrigation schedule, and for full calculations see Appendix C. 
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Table 3-4 – Approximate Annual Irrigation Schedule 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Irrigation 
req. (ML) 19.0 14.9 12.4 7.3 3.8 0 0 0 6.4 10.8 14.9 17.0 

The upgrade requirements for the irrigation area and network are summarised below: 

• Additional Irrigation Areas: 

– Utilize the 6.4 hectares of reserve within the development (as per development plans)  

– Pioneer park and the School Woodlot will be required to connected to the irrigation system. 

• Irrigation Pipeline Requirements: 

– Initially construct a new 500m DN125 HDPE PN12 irrigation main from the existing school oval 
connection, to the development 

– Ultimately, construct a new 850m DN125 HPDE PN12 to connect the irrigation pump station 
directly to the newly constructed line to the Development. The existing irrigation pipeline from the 
irrigation pump station to the school oval will then remain as a separate supply line. 

• Pump Station Requirements: 

– Allow for an additional dedicated pump at the existing irrigation pump station to service the 
Development in the ultimate scenario (Duty approx. 9L/s) 

– The Development will need to provide their own balancing storage tanks and irrigation pump to 
suit the required disposal rate. 

A system diagram can be found in Figure 3-3 indicating the proposed irrigation extension. As the 
proposed additional irrigation areas within the township at Pioneer Park and the School Woodlot are 
required regardless to meet the irrigation shortfall, the requirements for the extension for these areas is 
not included in this analysis. Note that as these two areas are located adjacent to the existing irrigation 
line, it is likely that only minor adjustments will be required in order to get these sites online.
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Figure 3-3 - Irrigation/Disposal Concept Design 

Infrastructure and Environment 
Committee Meeting

236 of 274 3 September 2020

Rele
as

ed
 fro

m C
on

fid
en

ce



19 WGA Mallala CWMS Project No. WGA200985 
Doc No. WGA200985-RP-CV-0001 
Rev. B 

3.3.4 Winter Storage Requirements 

Mallala has an existing winter storage capacity of 10ML located adjacent to the existing WWTP. Under 
the CWMS Design Criteria, a water balance calculated over 4 years including a 1:10 wet year has been 
conducted to determine the upgrade requirements (refer Appendix C). The HDL for the winter storage 
lagoon is provided in Table 3-2. The resulting ultimate storage capacity is summarised as 40 ML. Table 
3-5 below summarises the requirements for the winter storage. 

Table 3-5 – Winter Storage Summary 

The ultimate scenario requires a total storage volume of 40ML, which would be an additional 30ML of 
storage. This does not include additional irrigation disposal for Council’s additional 39kL/day from the 
treatment plant. It is recommended that the new storage should be built next to the existing lagoon, with 
estimated footprint as shown in Figure 3-4. It is noted that the EPA guidelines for wastewater lagoon 
construction (April 2019) states that the construction of wastewater lagoons should be avoided within 
50m of public roads. It is noted that this is not met with the existing lagoon. If the new lagoon was 
placed beside the existing lagoon, this buffer distance would not be met. 

There is flexibility in how the storage lagoon can be oriented to achieve the appropriate buffer distances, 
allowing for the landowner’s preference. 

An indicative diagram defining the upgrade requirements of the winter storage is included on the 
following page. 

Scenario Daily Design Inflow (kL/day) Winter Balancing Storage Required (ML) 

Existing CWMS 140 18 

Existing CWMS 
plus Development 305 40 
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Figure 3-4 - Winter Storage Concept Design 
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4 CONCLUSION 

Based on the analysis included within this report, the following summarises the key findings: 

• Initial staging could be undertaken such that 31 residential connections from Stage 1 connect into 
Pump Station 1 in the interim whilst the required upgrades are constructed 

• The ultimate upgrades for the development is summarised as: 

– a 2,300m DN125 rising main around the east of Mallala to service the 31 residential lots from the 
initial stage, the nursing home, and a further 250 residential lots. A suitable pump station will be 
required. 

– 54 residential lots connected into Pump Station 5 

– The existing Mallala WWTP is required to be upgraded to service an additional 206 kL/day 

– An additional 22ML of winter storage is required 

• The WWTP is required to be upgraded before the flow reaches the approved 179 kL/day. It is 
recommended that the plant be upgraded once Stage 1 of the development is connected or the plant 
inflow exceeds 179 kL/day (whichever is sooner). 

• A new 850m DN125 irrigation main will be connected to service the development 

– The irrigation water supply will be serviced by a new dedicated pump 
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APPENDIX A 
DHA APPROVAL 
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Length of new roads                                       1410m

The land is generally flat.

Road pavements shown are indicative only.

**Not to be used for detailed engineering design.**

Dimensions and areas are subject to survey.
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WATER BALANCE 
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Water Balance Spreadsheet

CALCULATIONS

General Design Parameters

Maximum Allowable Storage Volume, Vmax

(ML)
40

Batter slope (1V:xH) 3

Depth (m) 5.6

Width at Natural Surface (m) 100.66

Width at Water Surface (m) 83.80

Lagoon Surface Area to Top of Batter, Alag

(m2)
10133

Average Water Surface Area, Awat

(m2)
7023

Hydraulic Design Load for Scheme, HDL

(L/day)
308176

Assumed Storage at End of December, Vinit

(ML)
23

Evaporation Loss Ratio 0.8

Irrigation Assessment

Irrigation Area (Ha) 11.16

FROM IPOS

Assumptions

Functional Purpose TQVS 1

BoM Region Roseworthy

Area 1 Ha Results are per hectare

Reduction Factor 79%

Reduced Irrigation 9.6 ML/Ha/year

Total 107.1 ML/year

Does the Lagoon Empty? NO

Does the Lagoon Spill? NO

IPOS VALUES July August September October November December January February March April May June

Days in Month 31 31 30 31 30 31 31 28 31 30 31 30

Irrigation requirement (kL) 0 0 732 1238 1697 1941 2169 1703 1415 830 428 0

Reduced Irrigation requirement (kL) 0.0 0.0 578.3 978.0 1340.6 1533.4 1713.5 1345.4 1117.9 655.7 338.1 0.0

Ratio 0% 0% 6% 10% 14% 16% 18% 14% 12% 7% 4% 0%

KL/day 0.00 0.00 19.28 31.55 44.69 49.46 55.27 48.05 36.06 21.86 10.91 0.00

mm/day 0.00 0.00 1.93 3.15 4.47 4.95 5.53 4.80 3.61 2.19 1.09 0.00

Water Balance Inflow Balance

Month Days in Month
Rainfall Depth* 

(mm/month)

Rainfall Inflow 

(ML)

Effluent Inflow 

(ML)

Daily Evap Depth* 

(mm/day)

Monthly Evap 

(mm)

Evap Loss 

(ML)

Main Irrigation

(ML)

End of Month 

Storage (ML)

January 31 18.3 0.2 9.6 8.9 276 1.6 19.1 12.1

February 28 18.9 0.2 8.6 8.4 235 1.3 15.0 4.6

March 31 19 0.2 9.6 6.2 192 1.1 12.5 0.7

April 30 33.5 0.3 9.2 4 120 0.7 7.3 2.3

May 31 45.6 0.5 9.6 2.2 68 0.4 3.8 8.2

June 30 47.9 0.5 9.2 1.5 45 0.3 0.0 17.7

July 31 45.5 0.5 9.6 1.5 47 0.3 0.0 27.4

August 31 45.6 0.5 9.6 2.1 65 0.4 0.0 37.1

September 30 42.4 0.4 9.2 3 90 0.5 6.5 39.8

October 31 36 0.4 9.6 4.6 143 0.8 10.9 38.0

November 30 25.4 0.3 9.2 6.7 201 1.1 15.0 31.4

December 31 22.6 0.2 9.6 8.2 254 1.4 17.1 22.6

365 Total 107.1 241.9

Water Balance Balance Balance Balance

Month
Inflow

(ML)

Outflow

(ML)

End of Month 

Storage (ML)

Rainfall Depth* 

(mm)

Rainfall Inflow 

(ML)

Effluent Inflow 

(ML)

Evap Loss 

(ML)

Main Irrigation

(ML)

End of Month 

Storage (ML)

Inflow

(ML)

Outflow

(ML)

End of Month 

Storage (ML)

January 9.7 20.7 11.7 23.2 0.2 9.6 1.6 19.1 11.4 9.7 20.7 12.1

February 8.8 16.3 4.2 24.0 0.2 8.6 1.3 15.0 3.9 8.8 16.3 4.6

March 9.7 13.6 0.4 24.1 0.2 9.6 1.1 12.5 0.2 9.7 13.6 0.8

April 9.6 8.0 2.0 42.5 0.4 9.2 0.7 7.3 1.9 9.6 8.0 2.4

May 10.0 4.2 7.8 57.8 0.6 9.6 0.4 3.8 7.9 10.0 4.2 8.2

June 9.7 0.3 17.3 60.8 0.6 9.2 0.3 0.0 17.5 9.7 0.3 17.7

July 10.0 0.3 27.1 57.7 0.6 9.6 0.3 0.0 27.3 10.0 0.3 27.5

August 10.0 0.4 36.7 57.8 0.6 9.6 0.4 0.0 37.1 10.0 0.4 37.1

September 9.7 7.0 39.4 53.8 0.5 9.2 0.5 6.5 39.9 9.7 7.0 39.8

October 9.9 11.7 37.6 45.7 0.5 9.6 0.8 10.9 38.2 9.9 11.7 38.0

November 9.5 16.1 31.1 32.2 0.3 9.2 1.1 15.0 31.7 9.5 16.1 31.4

December 9.8 18.5 22.3 28.7 0.3 9.6 1.4 17.1 23.0 9.8 18.5 22.7

Year 1

Outflow

Year 2 Year 3 (Wet Year) Year 4

Flows Inflow Outflow Flows
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MALLALA CWMS CAPACITY ASSESSMENT

August 2020MALLALA CWMS COST AUGMENTATION
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Concept Design Estimate
MALLALA CWMS CAPACITY ASSESSMENT

Total CostMallala

Rates Current At August 2020Mallala CWMS Augmentation Summary

CWMS NETWORKCWMS
59,563.91CWMS Sewer Network - Stage 1C1

434,146.05CWMS Sewer Network - UltimateC2U
$493,709.96CWMS - CWMS NETWORK

IRRIGATION NETWORKIR
83,080.89Irrigation Main - Stage 1I1

131,152.11Irrigation Main - UltimateI1U
$214,233.00IR - IRRIGATION NETWORK

WASTEWATER TREATMENT PLANTWWTP
934,535.39Wastewater Treatment Plant Augmentation - UltimateUWW

$934,535.39WWTP - WASTEWATER TREATMENT PLANT

WINTER STORAGE LAGOONWS
1,311,747.65Effluent Winter Storage - Stage 11WS

$1,311,747.65WS - WINTER STORAGE LAGOON

$2,954,226.00ESTIMATED NET COST

MARGINS & ADJUSTMENTS

Excl.Professional Fees and Charges
Excl.Client Direct Costs
Excl.Escalation Beyond 2020
Excl.Goods and Services Taxation

$2,954,226.00ESTIMATED TOTAL COST
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Concept Design Estimate
MALLALA CWMS CAPACITY ASSESSMENT

TotalRateQtyUnitDescription

Rates Current At August 2020C1 CWMS Sewer Network - Stage 1
CWMS CWMS NETWORK

Mallala Main Headings/Sub Headings Item

Preliminaries
15,000.00ItemContractor's Preliminaries68

3,000.00ItemContractor's Design Fees77
2,621.10ItemContractor's Design and Construct Design Contingency55

$20,621.10Preliminaries

Demolition
545.00ItemAllowance to remove existing cattle fence4

1,000.00ItemAllowance to remove existing minor vegetation and trees5
2,040.002,0401.0NoDemolish existing maintenance shaft (TMS 1.2) on Aerodrome 

Road and dispose debris off site
11

$3,585.00Demolition

Sewer Rising Main
1,500.001,5001.0NoAllowance to provide 100mm dia. pressure sewer connection to 

development site including valves and valve box
6

13,689.00130105.3mSupply and lay DN125 PN12 HDPE pipe by directional drilling 
including mobilisation and demolisation of boring machine and 
crew, 2 hydro vacuum trucks with operators, dumping of hydro 
vacuum waste classified as clean fill, excavation and backfilling of 
entry and exit holes including pavement reinstatements

7

8,500.008,5001.0NoConstruct new manhole onto existing 150mm dia. sewer drain in 
place of existing terminal maintenance shaft (TMS 1,2) on 
Aerodrome Road including, excavation, bedding, backfill and road 
reinstatement

12

1,400.001,4001.0NoSupply and install scour valve including fittings and street box 14
3,800.003,8001.0NoSupply and install air valve including fittings and street box16
1,025.001,0251.0NoSupply and install isolation valve including fittings and street box17

$29,914.00Sewer Rising Main

Client Contingency
5,443.81ItemClient's Construction Contingency56

$5,443.81Client Contingency

Exclusions
Excl.ItemNo allowance for rock excavation36
Excl.ItemNo allowance for dewatering37
Excl.ItemNo allowance to handle any contaminated soil38
Excl.Exclusions

$59,563.91CWMS SEWER NETWORK - STAGE 1
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Concept Design Estimate
MALLALA CWMS CAPACITY ASSESSMENT

TotalRateQtyUnitDescription

Rates Current At August 2020C2U CWMS Sewer Network - Ultimate
CWMS CWMS NETWORK

Mallala Main Headings/Sub Headings Item

Preliminaries
50,000.00ItemContractor's Preliminaries69
15,000.00ItemContractor's Design Fees77
19,104.49ItemContractor's Design and Construct Design Contingency55

$84,104.49Preliminaries

Sewer Rising Main
113,832.001021,116.0mSupply and lay DN125 PN12 HDPE pipe in 900mm wide common 

service trench between Aerodrome Road and Wasleys Road 
including excavation, bedding and backfilling

3

153,881.001301,183.7mSupply and lay DN125 PN12 HDPE pipe by directional drilling 
including mobilisation and demolisation of boring machine and 
crew, 2 hydro vacuum trucks with operators, dumping of hydro 
vacuum waste classified as clean fill, excavation and backfilling of 
entry and exit holes including pavement reinstatements

7

2,500.002,5001.0NoAllowance to connect new rising main into existing WWTP inlet 
pipework

13

4,200.001,4003.0NoSupply and install scour valve including fittings and street box 14
11,400.003,8003.0NoSupply and install air valve including fittings and street box16

3,075.001,0253.0NoSupply and install isolation valve including fittings and street box17
3,825.003,8251.0NoCap existing DN125 PN12 HDPE pipe outside manhole on 

Aerodrome Road including demolition and reinstatement of 
existing pavement

18

2,650.002,6501.0NoConnect into existing DN125 PN12 HDPE pipe to divert flow from 
existing gravity sewer to proposed CWMS DN125 PN12 HDPE 
rising main including demolition and reinstatement of existing 
pavement

19

15,000.00ItemAllowance for sewer connection on Calaroga Street for 54 new 
allotments

74

$310,363.00Sewer Rising Main

Client Contingency
39,678.56ItemClient's Construction Contingency56

$39,678.56Client Contingency

Exclusions
Excl.ItemNo allowance for rock excavation36
Excl.ItemNo allowance for dewatering37
Excl.ItemNo allowance to handle any contaminated soil38
Excl.Exclusions

$434,146.05CWMS SEWER NETWORK - ULTIMATE
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Concept Design Estimate
MALLALA CWMS CAPACITY ASSESSMENT

TotalRateQtyUnitDescription

Rates Current At August 2020I1 Irrigation Main - Stage 1
IR IRRIGATION NETWORK

Mallala Main Headings/Sub Headings Item

Preliminaries
20,000.00ItemContractor's Preliminaries70

3,000.00ItemContractor's Design Fees77
3,655.95ItemContractor's Design and Construct Design Contingency55

$26,655.95Preliminaries

Recycled Water Rising Main
1,500.001,5001.0NoAllowance to provide a new 100mm dia. irrigation property 

connection point to development
9

2,450.002,4501.0NoConnect proposed DN125 PN12 HDPE irrigation main to existing 
DN90 PN10 HDPE irrigation main including demolition and 
reinstatement of existing pavement

20

6,349.8038167.1mSupply and lay DN125 PN12 HDPE pipe in 900mm wide common 
service trench between Aerodrome Road and Wasleys Road 
(cost of excavation, bedding and backfilling is covered under 
CWMS component)

21

38,532.00130296.4mSupply and lay DN125 PN12 HDPE pipe by directional drilling 
including mobilisation and demolisation of boring machine and 
crew, 2 hydro vacuum trucks with operators, dumping of hydro 
vacuum waste classified as Clean fill, excavation and backfilling 
of entry and exit holes including any pavement reintatement

22

$48,831.80Recycled Water Rising Main

Client Contingency
7,593.14ItemClient's Construction Contingency56

$7,593.14Client Contingency

$83,080.89IRRIGATION MAIN - STAGE 1
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Concept Design Estimate
MALLALA CWMS CAPACITY ASSESSMENT

TotalRateQtyUnitDescription

Rates Current At August 2020I1U Irrigation Main - Ultimate
IR IRRIGATION NETWORK

Mallala Main Headings/Sub Headings Item

Preliminaries
30,000.00ItemContractor's Preliminaries75

4,500.00ItemContractor's Design Fees77
5,771.32ItemContractor's Design and Construct Design Contingency55

$40,271.32Preliminaries

Recycled Water Rising Main
29,446.2038774.9mSupply and lay DN125 PN12 HDPE pipe in 900mm wide common 

service trench between Aerodrome Road and Wasleys Road 
(cost of excavation, bedding and backfilling is covered under 
CWMS component)

21

23,998.00130184.6mSupply and lay DN125 PN12 HDPE pipe by directional drilling 
including mobilisation and demolisation of boring machine and 
crew, 2 hydro vacuum trucks with operators, dumping of hydro 
vacuum waste classified as Clean fill, excavation and backfilling 
of entry and exit holes including any pavement reintatement

22

1,850.001,8501.0NoAllowance to connect DN125 PN12 HDPE rising main pipe to 
new irrigation pump at existing irrigation compound

23

23,600.0023,6001.0NoAllowance to supply and install new irrigation pump within existing
irrigation shed including suction 

24

$78,894.20Recycled Water Rising Main

Client Contingency
11,986.59ItemClient's Construction Contingency56

$11,986.59Client Contingency

$131,152.11IRRIGATION MAIN - ULTIMATE
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Concept Design Estimate
MALLALA CWMS CAPACITY ASSESSMENT

TotalRateQtyUnitDescription

Rates Current At August 2020UWW Wastewater Treatment Plant Augmentation - Ultimate
WWTP WASTEWATER TREATMENT PLANT

Mallala Main Headings/Sub Headings Item

Preliminaries
65,000.00ItemContractor's Preliminaries67
30,000.00ItemContractor's Design Fees77
41,124.00ItemContractor's Design and Construct Design Contingency55

$136,124.00Preliminaries

Wastewater Treatment Plant Upgrade
80,000.00ItemAllowance to re-configure existing pipe work and control system 

to accommodate new effluent storage lagoon into WWTP process
42

98,000.0098,0001.0NoAllowance to supply and install an additional 260KL 
Balance/Reactor Tank including aerator, transfer pumps, 
associated civil works, hydraulic and electrical infrastructure

43

88,000.0088,0001.0NoAllowance to supply and install an additional 185KL Sequence 
Batch Reactor (SBR) Tank including aerator, associated civil 
works, hydraulic and electrical infrastructure

44

35,000.00ItemAllowance to re-configure existing hydraulic pipework, electrical 
cabling and communication services to incorporate new tanks into 
WWTP process

45

60,000.00ItemAllowance to increase size of existing control shed to 
accommodate new irrigation infrastructure

46

35,000.00ItemAllowance to supply and install irrigation transfer pump to meet 
new demand including associated valving and electrical 
infrastructure

51

45,000.00ItemAllowance to supply and install a new electrical and control 
cabinet to accommodate new infrastructure

52

250,000.00ItemAllowance for the augmentation of the existing power supply to 
site to accommodate additional infrastructure

53

22,000.00ItemAllowance to supply and install additional waste activated sludge 
tank (WAS) including associated pipework

66

$713,000.00Wastewater Treatment Plant Upgrade

Client Contingency
85,411.39ItemClient's Construction Contingency56

$85,411.39Client Contingency

Exclusions
Excl.ItemNo allowance for rock excavation36
Excl.ItemNo allowance for dewatering37
Excl.ItemNo allowance to handle any contaminated soil38
Excl.NoteNo allowance for the supply and installation on new inlet screen62
Excl.NoteNo allowance for the augmentation of the existing collection 

sumps
63
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Concept Design Estimate
MALLALA CWMS CAPACITY ASSESSMENT

TotalRateQtyUnitDescription

Rates Current At August 2020UWW Wastewater Treatment Plant Augmentation - Ultimate (continued)
WWTP WASTEWATER TREATMENT PLANT

Mallala Main Headings/Sub Headings Item

Excl.NoteNo allowance for the augmentation of the existing disinfection 
system

64

Excl.Exclusions

$934,535.39WASTEWATER TREATMENT PLANT AUGMENTATION -
ULTIMATE
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Concept Design Estimate
MALLALA CWMS CAPACITY ASSESSMENT

TotalRateQtyUnitDescription

Rates Current At August 20201WS Effluent Winter Storage - Stage 1
WS WINTER STORAGE LAGOON

Mallala Main Headings/Sub Headings Item

Preliminaries
140,000.00ItemContractor's Preliminaries73

43,500.00ItemContractor's Design Fees77
57,723.14ItemContractor's Design and Construct Design Contingency55

$241,223.14Preliminaries

Lagoons
22,008.00122,008.0m²Clear vegetation to stockpile on site within 500m26
66,024.00322,008.0m²Strip 200mm deep topsoil to stockpile on site within 500m25

399,740.002317,380.0m³Cut to fill works for storage lagoon27
34,100.00155220.0mSupply and install megaflo MEG300 leak detection drainage29
58,240.00511,648.0m²Surface preparation prior to liner installation31

174,720.001511,648.0m²Supply and install 2mm smooth HDPE liner including tie-in trench 
and liner contractor mobilization and de-mobilization

32

75,600.00253,024.0m²Supply and install PM2/20 to lagoon access track and site access 
road including trimming and compaction (Assume 4m wide track)

33

5,706.002,8532.0NoSupply and install leak detection inspection point including 
225mm DWV pipework, fittings and cast iron cover

30

20,000.00ItemAllowance to supply and install interconnecting lagoon pipework 
between existing and new lagoon

28

69,000.00ItemSupply and install 1800mm high chain mesh fence with gate76
$925,138.00Lagoons

Land Acquisition
25,500.008,5003.0haLand Acquisition (assuming market value $8,000 per ha as per 

JLL Assessment of Compensation Report)
65

$25,500.00Land Acquisition

Client Contingency
119,886.51ItemClient's Construction Contingency56

$119,886.51Client Contingency

Exclusions
Excl.ItemNo allowance for rock excavation36
Excl.ItemNo allowance for dewatering37
Excl.ItemNo allowance to handle any contaminated soil38
Excl.Exclusions

$1,311,747.65EFFLUENT WINTER STORAGE - STAGE 1
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