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Plan No. Chainage Disturbance 

Below 5 m 

AHD 

Length of 

Disturbance  

Below 5 m AHD              

(m) 

Maximum 

Excavation 

Depth           

(m) 

Indicative 

Excavation 

Volume1      

(m3) 

Liming Rate   

(kg Aglime 

/m3) 

4045 7400-9000 Only chainage 

7400-7650 

250 2.57 1606 TBD 

4046 9000-10600 NA - - - NA 

4047 10600-12200 NA - - - NA 

4048 12200-13800 NA - - - NA 

4049 13800-15400 Only chainage 

13800-13850 

and 14650-

15200 

600 3.70 5550 TBD 

4050 15400-17000 Only chainage 

16680-16710 

30 3.91 293 TBD 

Neerkol Creek to south of Roope Road  

4051 17000-18600 Entire section 1600 3.13 12520 TBD 

4052 18600-20200 Entire section 1600 3.42 13680 TBD 

4053 20200-21800 Entire section 1600 3.16 12640 TBD 

4054 21800-23400 Entire section 1600 4.22 16880 TBD 

4055 23400-25000 Entire section 1600 3.99 15960 TBD 

4056 25000-26600 Entire section 1600 3.51 14040 TBD 

4057 26600-28200 Entire section 1600 3.11 12440 TBD 

4058 28200-29800 Entire section 1600 4.83 19320 TBD 

4059 29800-31400 Entire section 1600 3.22 12880 TBD 

4060 31400-33000 Entire section 1600 3.58 14320 TBD 

South of Roope Road to South of Bob's Creek  

4061 33000-34600 Entire section 1600 3.53 14120 TBD 

4062 34600-36200 Entire section 1600 3.77 15080 TBD 

4063 36200-37800 Entire section 1600 3.08 12320 TBD 

4064 37800-39400 Entire section 1600 3.26 13040 TBD 

4065 39400-41000 Entire section 1600 3.64 14560 TBD 

4066 41000-42600 Only chainage 

41000-41800 

800 3.07 6140 TBD 

4067 42600-44200 Entire section 1600 3.08 12320 TBD 
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Plan No. Chainage Disturbance 

Below 5 m 

AHD 

Length of 

Disturbance  

Below 5 m AHD              

(m) 

Maximum 

Excavation 

Depth           

(m) 

Indicative 

Excavation 

Volume1      

(m3) 

Liming Rate   

(kg Aglime 

/m3) 

4068 44200-45800 Only chainage 

45200-45300 

100 3.18 795 TBD 

4069 45800-47400 NA - - - NA 

4070 47400-49000 NA - - - NA 

South of Bob's Creek to east of Bajool Port Alma Road  

4071 49000-50600 Only chainage 

49350-49700 
350 3.65 3193 TBD 

4072 50600-52200 Entire section 1600 2.96 11840 TBD 

4073 52200-53800 Entire section 1600 3.21 12840 TBD 

4074 53800-55400 Entire section 1600 4.26 17040 TBD 

4075 55400-56500 Entire section 1100 3.95 10862 TBD 

4093 56500-57200 Entire section 700 8.22 14385 TBD 

4076 57200-58600 Entire section 1400 3.46 12110 TBD 

4077 58600-60200 Entire section 1600 3.56 14240 TBD 

4078 60200-61800 Entire section 1600 3.28 13120 TBD 

4079 61800-63400 Entire section 1600 3.75 15000 TBD 

4080 63400-65000 Entire section 1600 3.15 12600 TBD 

East of Bajool Port Alma Road to Raglan  

4081 65000-66600 Entire section 1600 3.96 15840 TBD 

4082 66600-68200 NA - - - NA 

4083 68200-69800 Entire section 1600 3.30 13200 TBD 

4084 69800-71400 Entire section 1600 2.92 11680 TBD 

4085 71400-73000 Entire section 1600 6.70 26800 TBD 

4086 73000-74600 All chainages 

except 74200-

74300 

1500 9.21 34537 TBD 

4087 74600-76000 Only chainage 

74600-74900 

300 3.83 
2872 

TBD 

Raglan to Aldoga 

6034 series 76000-101390 NA - - - NA 

Notes: 1 Indicative only and calculated using an average trench width of 2.5 m.  Insitu volume only; does not include bulking factor. This is 

considered a conservative estimate given that the maximum excavation depth is adopted per section.  NA = Not applicable, TBD = To Be 

Determined. 
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Notes: 1 Indicative only and calculated using an average trench diameter of 1.067 m.  Insitu volume only; does not include bulking factor. This is 

considered a conservative estimate given that the maximum boring depth is adopted per section. Creeks/rivers shown in blue will require 

groundwater monitoring at the banks. TBD = To Be Determined. 

6.3 Other Areas 

ASS investigations will also be required at the Fitzroy Pump Station as the area is located below 5 m AHD. 
Investigations will be required to a maximum depth of 13 m below ground level.  The volume of 
disturbance is currently unknown as design drawings are not yet finalised.  

7.0 CONTRACTOR MANAGEMENT 

The Principal Contractor (MBJV) and sub-contractors are required to comply with the provisions of this EMP 
at all times.  

8.0 MONITORING AND INSPECTION 

Environmental monitoring and inspection of the FGP Project will be carried out by means of a routine 
monitoring program.  These measures will be used to identify any areas of non-conformance or 
opportunities for improvement.  Monitoring shall be documented as outlined in Section 12.0. 

The groundwater will need to meet the appropriate discharge criteria before being allowed to discharge via 
soaker hoses or similar onto the ground and allowed to infiltrate back into the local water table. Discharge 
to the environment must also consider the presence of any contaminants in the water to be discharged. 

9.0 ENVIRONMENTAL COMPLIANCE 

Any non-compliance with the Environmental Procedures specified in this EMP must be addressed promptly 
and enacted as soon as is practical, to avoid environmental harm occurring. 

The personnel responsible for the non-compliance must be notified immediately for purposes of issuing 
corrective action requests (CAR). 

Non-compliances are to be documented/reported as outlined in Section 12.0. 

10.0 AUDITING OF THE EMP 

Earthworks and environmental procedures undertaken at the Site may be audited for compliance with this 
EMP. 

Document Chainage Reason for 

Disturbance 

Length of 

Disturbance (m) 

Maximum Boring 

Depth (m) 

Indicative 

Excavation 

Volume1 (m3) 

Liming Rate   

(kg Aglime 

/m3) 

4155 66435-66480 Marble Creek 45 3.47 40 TBD 

Creek 

Crossing 
68700 Pelican Creek 80 3.0 71 TBD 

4160 72355-72450 Horrigan Creek 95 13.22 85 TBD 

4165 73485-73575 Raglan Creek 90 9.54 80 TBD 

Creek 

Crossing 
102500 Larcom Creek 36 8.0 32 TBD 

Creek 

Crossing 
111100 Sandy Creek 10 3.0 9 TBD 
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12.6 Soil Treatment Monitoring Form 

Soil Treatment Monitoring Forms are required for each lime treatment area in order to log the activities 
associated with lime treatment, including verification testing of treated ASS material where this is requried. 
Soil Treatment Monitoring Forms need to be retained for record keeping. 

A Soil Treatment Monitoring Forms is attached as Form B to this ASS EMP. 

12.7 Concerns Register 

The Concerns Register is to be filled out by the Site Supervisor for each concern raised by a member of the 
public.  

A Concerns Register is attached as Form C to this ASS EMP. 
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FORMS 



Material Tracking Sheet (Trenching) 

Form A Page 1 of 1 

 

This form is to be filled out by the Site Supervisor on a daily basis in order to track the movement of ASS from its excavation location to the lime 
treatment area. 
 

Material Tracking Sheet No.: 

Excavation Transport to Lime Treatment Area 
(Yes/No) 

Lime Treatment 

Area / Chainage Date 
excavated 

Depth of 
excavated soil 
(m) 

Approximate Volume 
excavated (m3) 

Reused as 
backfill 
(Yes/No) 

Date transported Time Treatment Location/ Area 

        

        

        

        

        

        

        

        

 
Site Supervisor Name: Site Supervisor Signature:  Date: 
Please include additional comments overleaf. 
RETURN THIS FORM TO THE SITE ENVIRONMENTAL OFFICER OR THE ENVIRONMENTAL TEAM FOR RECORD KEEPING 
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Form C Page 1 of 2 

 

This form is to be filled out by the Site Supervisor for each concern raised by a member of the public. 
 

Concerns Register Form No: 
 

 

   Fitzroy to Gladstone Pipeline CONCERNS REGISTER Complaint No. 

 

  Complainant Details 

Name: 

Address: 

Contact Phone No. 

 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

Date: 

Time: 

Received by: 

_______________ 

_______________ 

_______________ 

   Nature of Concern 

Detail of Complaint:  

 

Location of Incident: 

Date of Incident: 

Persons Involved: 

 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

_____________________________________________________________ 

 

 

Concern Received By: 

Telephone: 

In Person: 

In Writing: 

Action Taken or Required: 

Action Required (Y/N): Time/date of Action: __________________  

Type of Action:                                   __________________________________________________________________________________ 

                                                              __________________________________________________________________________________ 

Responsible Person:                          __________________________________________________________________________________ 

 



CONCERNS REGISTER 

Form C Page 2 of 2 

 

 

 

Follow Up 

Remedial activities performed       _______________________________________________________________ 

                                                             _______________________________________________________________ 

      

  

        Complainant Response To Action: _______________________________________________________________ 

        Further Action Required? (Y/N) 

If Yes, Details of Further Action 

 Required:                                            ______________________________________________________________ 

 

 
Date:                ____________ 

Performed by: _______________ 

Prevention Of Re-Occurrence 

Preventative Action Required?     _______________________________________________________________________________________ 

If Yes, Details of Further  
Action Required:                              _________________________________________________________________________________________  

 
Site Supervisor Name: Site Supervisor Signature: ______________________________     Date: 

RETURN THIS FORM TO THE SITE ENVIRONMENTAL OFFICER OR THE ENVIRONMENTAL TEAM FOR RECORD KEEPING 



 

 

APPENDIX A 
HISTORICAL ACID SULFATE SOIL DATA SUMMARY 

(RECALCULATED) 

  



Location/Depth (m) Source Soil Texture 

Action 

Criteria    

(mol H+/t)

TAA                      

(mol H+/t)

SCR/SPOS  

(%)

a-SCR/a-SPOS    

  (mol H+/t)

ANC 

(mol H+/t)

Net Acidity 

(excl ANC)

(mole H+/t) 

Liming Rate 

(excl ANC) 

(kg Ag Lime /m3)

Net Acidity 

(incl ANC)

(mole H+/t) 

Liming Rate 

(incl ANC) 

(kg Ag Lime /m3)

BH411 2.00-2.50 SMEC (2022) N/A 18 <10 <0.02 <10 - 0 nil 0 nil

TP424 0.50-0.80 SMEC (2022) Silty Clay 18 12 <0.02 <10 - 12 nil 12 nil

TP431 0.50-0.90 SMEC (2022) Silty Clay 18 <10 <0.02 <10 218 0 nil 0 nil

TP433 1.40-1.80 SMEC (2022) Silty Clay 18 <10 <0.02 <10 143 0 nil 0 nil

TP434 1.50-1.60 SMEC (2022) Sandy Clay 18 <10 <0.02 <10 823 0 nil 0 nil

TP501 0.70-0.80 SMEC (2022) Silty Clay 18 <10 <0.02 <10 - 0 nil 0 nil

TP504 0.30-0.50 SMEC (2022) Sandy Silt 18 <10 <0.02 <10 - 0 nil 0 nil

TP116 0.50-0.60 SMEC (2022) Silty Clay 18 <10 <0.02 <10 - 0 nil 0 nil

TP69   1.5m ARUP (2008) LC 18 26 <0.02 <10 - 26 3 26 3

TP70   0.5m ARUP (2008) MC 18 37 <0.02 <10 - 37 4 37 4

TP71 0.0-0.5m ARUP (2008) LC 18 31 <0.02 <10 - 31 4 31 4

TP72  0.0-0.2m ARUP (2008) SL 18 20 <0.02 <10 - 20 2 20 2

TP73  0.0-0.5m ARUP (2008) SCL 18 12 <0.02 <10 - 12 nil 12 nil

BH32 6.00-6.45 SMEC (2022) Silty Clay 18 <10 <0.02 <10 - 0 nil 0 nil

BH47 2.00-2.30 SMEC (2022) Clay 18 <10 0.84 524 137 524 61 432 51

BH47 3.00-3.30 SMEC (2022) Clay 18 <10 0.85 530 175 530 62 414 48

BH47 4.0-4.30 SMEC (2022) Clay 18 <10 0.06 37 156 37 4 0 nil

BH47 5.50-5.80 SMEC (2022) Gravelly Sand 18 <10 0.03 19 150 19 2 0 nil

TP74 0.00-0.25m ARUP (2008) SCL 18 11 <0.02 <10 - 11 nil 11 nil

TP74 0.50-0.75m ARUP (2008) LC 18 <2 <0.02 <10 - 0 nil 0 nil

TP74 1.00-1.25m ARUP (2008) SCL 18 <2 <0.02 <10 62 0 nil 0 nil

TP74 1.50-1.75m ARUP (2008) MC 18 <2 <0.02 <10 60 0 nil 0 nil

TP74 2.5-2.75m ARUP (2008) MC 18 34 <0.02 <10 - 34 4 34 4

TP74 2.75-3.00m ARUP (2008) LC 18 92 <0.02 <10 - 92 11 92 11

BH48 0.70-0.80 SMEC (2022) Silty Clay 18 <10 <0.02 <10 62 0 nil 0 nil

BH48 1.50-1.95 SMEC (2022) Silty Clay 18 <10 <0.02 <10 - 0 nil 0 nil

BH48 3.00-3.45 SMEC (2022) Silty Clay 18 <10 <0.02 <10 - 0 nil 0 nil

BH48 4.05-4.40 SMEC (2022) Silty Clay 18 150 <0.02 <10 150 150 18 150 18

BH48 6.0-6.95 SMEC (2022) Silty Sand 18 <10 <0.02 <10 - 0 nil 0 nil

BH48 7.50-7.95 SMEC (2022) Silty Sand 18 <10 <0.02 <10 - 0 nil 0 nil

TP77  0.0-0.6m ARUP (2008) LS 18 13 0.02 12 - 25 3 25 3

TP78  0.0-0.2m ARUP (2008) CL 18 44 <0.02 <10 - 44 5 44 5

TP79 0.00-0.25m ARUP (2008) SL 18 10 <0.02 <10 - 10 nil 10 nil

TP79 2.00-2.25m ARUP (2008) HC 18 <2 <0.02 <10 53 0 nil 0 nil

TP80 0.00-0.25m ARUP (2008) SCL 18 18 <0.02 <10 - 18 nil 18 nil

TP80 1.00-1.25m ARUP (2008) LS 18 <2 <0.02 <10 - 0 nil 0 nil

TP81 0.00-0.25m ARUP (2008) SCL 18 8 <0.02 <10 - 8 nil 8 nil

TP81 0.50-0.75m ARUP (2008) ZCL 18 <2 <0.02 <10 184 0 nil 0 nil

TP82 0.00-0.25m ARUP (2008) ZCL 18 5 <0.02 <10 50 5 nil 0 nil

TP82 0.50-0.75m ARUP (2008) LC 18 22 <0.02 <10 - 22 3 22 3

TP82 2.00-2.25m ARUP (2008) HC 18 11 <0.02 <10 - 11 nil 11 nil

Australian Soil and Land Survey Field Handbook (3rd ed)  - Field texture grade

 S  -  Sand ZL -  Silty loam LC - Light clay

 LS - Loamy sand SCL - Sandy clay loam LMC - Light medium clay

 CS - Clayey sand CL - Clay loam MC - Medium clay

 SL - Sandy loam CLS - Clay loam, sandy MHC - Medium heavy clay 

 L  -  Loam ZCL - Silty clay loam HC - Heavy clay

Notes:

TAA - Titratable Actual Acidity, SCR - Chromium Reducible Sulfur, SPOS - SPOCAS, ANC - Acid Neutralising Capacity,  '-' denotes no analysis undertaken

Net acidity recalculated by PSK.

Liming rates are indicative and based on a Factor of Safety (FOS) of 1.5, assumed density of 1.5 tonne/m3  for clay and 1.7 tonne/m3 for sand and an Ag Lime neutralising value of 96.  

SMEC did not provide soil classification as per the Australian Soil and Land Survey Field Handbook (3rd ed)

TABLE 1: HISTORICAL ACID SULFATE SOIL TESTING DATA SUMMARY 
Quantitative Test Results 

Chainage 67000-77000



Location/Depth (m) Source Soil Texture 

Action 

Criteria    

(mol H+/t)

TAA                      

(mol H+/t)

SCR/SPOS  

(%)

a-SCR/a-SPOS    

  (mol H+/t)

ANC 

(mol H+/t)

Net Acidity 

(excl ANC)

(mole H+/t) 

Liming Rate 

(excl ANC)

(kg Ag Lime /m3)

Net Acidity 

(incl ANC)

(mole H+/t) 

Liming Rate 

(incl ANC)

(kg Ag Lime /m3)

TP83  0.0-0.2m ARUP (2008) CL 18 23 <0.02 <10 - 23 3 23 3

TP87 0.3-0.45m ARUP (2008) ZL 18 29 <0.02 <10 - 29 3 29 3

TP88 0.0-0.6m ARUP (2008) SL 18 4 <0.02 <10 64 4 nil 0 nil

TP91 0.50-0.75m ARUP (2008) HC 18 25 <0.02 <10 33 25 3 3 nil

TP92 0.00-0.25m ARUP (2008) HC 18 46 <0.02 <10 - 46 5 46 5

TP92 0.75-1.0m ARUP (2008) HC 18 26 <0.02 <10 - 26 3 26 3

TP92 1.50-1.75m ARUP (2008) HC 18 6 <0.02 <10 18 6 nil 0 nil

TP93 1.25-1.50m ARUP (2008) HC 18 21 <0.02 <10 - 21 2 21 2

TP94 1.25-1.50m ARUP (2008) LMC 18 18 <0.02 <10 - 18 nil 18 nil

TP95 0.00-0.25m ARUP (2008) SCL 18 6 <0.02 <10 - 6 nil 6 nil

TP95 2.25-2.50m ARUP (2008) LC 18 <2 <0.02 <10 29 0 nil 0 nil

TP96 2.25-2.50m ARUP (2008) LC 18 6 <0.02 <10 - 6 nil 6 nil

TP97 2.75-3.0m ARUP (2008) LC 18 <2 0.22 137 33 137 16 115 13

TP98 0.00-0.25m ARUP (2008) HC 18 6 <0.02 <10 - 6 nil 6 nil

TP98 2.75-3.0m ARUP (2008) HC 18 <2 <0.02 <10 23 0 nil 0 nil

TP99 0.00-0.25m ARUP (2008) MC 18 <2 <0.02 <10 304 0 nil 0 nil

TP102 0.00-0.25m ARUP (2008) LC 18 <2 <0.02 <10 - 0 nil 0 nil

TP102 0.75-1.0m ARUP (2008) MC 18 <2 <0.02 <10 53 0 nil 0 nil

TP102 2.25-2.50m ARUP (2008) HC 18 <2 <0.02 <10 149 0 nil 0 nil

TP103 2.50-2.75m ARUP (2008) MC 18 <2 0.03 19 209 19 2 0 nil

TP104 1.00-1.25m ARUP (2008) HC 18 <2 <0.02 <10 29 0 nil 0 nil

TP104 1.50-1.75m ARUP (2008) HC 18 <2 0.03 19 66 19 2 0 nil

TP105 0.00-0.25m ARUP (2008) LC 18 13 0.03 19 - 32 4 32 4

TP105 0.50-0.75m ARUP (2008) HC 18 20 <0.02 <10 32 20 2 0 nil

TP105 2.25-2.50m ARUP (2008) LC 18 <2 0.02 12 199 12 nil 0 nil

BH901 2.50-2.95 SMEC (2022) N/A 18 <10 0.19 119 - 119 14 119 14

BH901 4.00-4.45 SMEC (2022) N/A 18 <10 0.57 356 - 356 42 356 42

BH902 2.50-2.95 SMEC (2022) N/A 18 <10 1.63 1017 - 1017 119 1017 119

BH902 4.00-4.45 SMEC (2022) N/A 18 <10 0.20 125 - 125 15 125 15

TP106 1.75-2.0m ARUP (2008) LC 18 13 0.97 605 - 618 72 618 72

TP106 2.25-2.5m* ARUP (2008) LC 18 29 0.08 50 - 93 11 93 11

TP107 0.25-0.5m ARUP (2008) LC 18 <2 0.04 25 90 25 3 0 nil

TP108 0.0-0.25m ARUP (2008) MC 18 5 <0.02 <10 - 5 nil 5 nil

TP108 2.75-3.0m ARUP (2008) HC 18 24 <0.02 <10 - 24 3 24 3

TP109 0.0-0.25m ARUP (2008) LS 18 13 <0.02 <10 - 13 nil 13 nil

TP110 0.0-0.25m ARUP (2008) LC 18 12 <0.02 <10 - 12 nil 12 nil

TP112  2.25-2.5m ARUP (2008) MC 18 9 0.02 12 - 21 3 21 3

TP114 0.0-0.25m ARUP (2008) ZL 18 14 <0.02 <10 - 14 nil 14 nil

TP119 0.0-0.25m ARUP (2008) ZL 18 10 <0.02 <10 - 10 nil 10 nil

TP119  0.5-0.75m ARUP (2008) ZCL 18 9 <0.02 <10 67 9 nil 0 nil

Australian Soil and Land Survey Field Handbook (3rd ed)  - Field texture grade

 S  -  Sand ZL -  Silty loam LC - Light clay

 LS - Loamy sand SCL - Sandy clay loam LMC - Light medium clay

 CS - Clayey sand CL - Clay loam MC - Medium clay

 SL - Sandy loam CLS - Clay loam, sandy MHC - Medium heavy clay 

 L  -  Loam ZCL - Silty clay loam HC - Heavy clay

Notes:

TAA - Titratable Actual Acidity, SCR - Chromium Reducible Sulfur, SPOS - SPOCAS, ANC - Acid Neutralising Capacity,  '-' denotes no analysis undertaken

Net acidity recalculated by PSK.

Liming rates are indicative and based on a Factor of Safety (FOS) of 1.5, assumed density of 1.5 tonne/m3  for clay and 1.7 tonne/m3 for sand and an Ag Lime neutralising value of 96.  

SMEC did not provide soil classification as per the Australian Soil and Land Survey Field Handbook (3rd ed)

Sample contains retained acidity (16 moles H+/t)

Chainage 50000-57000

TABLE 1: HISTORICAL ACID SULFATE SOIL TESTING DATA SUMMARY 

Chainage 57000-67000

Quantitative Test Results 



Location/Depth (m) Source Soil Texture 

Action 

Criteria    

(mol H+/t)

TAA                      

(mol H+/t)

SCR/SPOS  

(%)

a-SCR/a-SPOS    

  (mol H+/t)

ANC 

(mol H+/t)

Net Acidity 

(excl ANC)

(mole H+/t) 

Liming Rate 

(excl ANC)

(kg Ag Lime /m3)

Net Acidity 

(incl ANC)

(mole H+/t) 

Liming Rate 

(incl ANC)

(kg Ag Lime /m3)

TP123 0.25-0.5m ARUP (2008) MC 18 23 <0.02 <10 90 23 3 0 nil

TP130 0.0-0.25m ARUP (2008) ZL 18 35 <0.02 <10 - 35 4 35 4

TP130 0.5-0.75m ARUP (2008) ZL 18 13 <0.02 <10 - 13 nil 13 nil

TP131 0.0-0.25m ARUP (2008) MHC 18 13 <0.02 <10 - 13 nil 13 nil

TP132  0.0-0.25m ARUP (2008) ZL 18 24 <0.02 <10 - 24 3 24 3

TP138 0.0-0.25 ARUP (2008) LS 18 9 <0.02 <10 - 9 nil 9 nil

TP151 1.75-2.0m ARUP (2008) LC 18 25 <0.02 <10 - 25 3 25 3

TP155 1.75-2.0m ARUP (2008) MC 18 <2 <0.02 <10 16 0 nil 0 nil

TP159 0.0-0.6m ARUP (2008) LC 18 2 <0.02 <10 - 2 nil 2 nil

TP160 0.0-0.5m ARUP (2008) ZL 18 4 <0.02 <10 - 4 nil 4 nil

TP163 0.0-0.9m ARUP (2008) LC 18 12 <0.02 <10 - 12 nil 12 nil

TP163 2.25-2.50m ARUP (2008) LMC 18 <2 <0.02 <10 136 0 nil 0 nil

TP165 0.00-0.25m ARUP (2008) SCL 18 25 <0.02 <10 25 25 3 8 nil

TP165 1.00-1.25m ARUP (2008) LC 18 <2 <0.02 <10 260 0 nil 0 nil

TP166 0.00-0.25m ARUP (2008) MC 18 16 <0.02 <10 - 16 nil 16 nil

TP167 0.00-0.25m ARUP (2008) MC 18 <2 <0.02 <10 75 0 nil 0 nil

TP167 2.50-2.75m ARUP (2008) HC 18 <2 <0.02 <10 55 0 nil 0 nil

TP105 0.40-0.90 SMEC (2022) Clay 18 19 <0.02 <10 - 19 2 19 2

TP168 0.00-0.25m ARUP (2008) ZCL 18 25 <0.02 <10 - 25 3 25 3

TP169 0.00-0.25m ARUP (2008) LMC 18 27 <0.02 <10 80 27 3 0 nil

TP172 0.00-0.25m ARUP (2008) CL 18 26 <0.02 <10 80 26 3 0 nil

TP172 0.75-1.0m ARUP (2008) LC 18 <2 <0.02 <10 173 0 nil 0 nil

TP102 0.40-0.60 SMEC (2022) Silty Clay 18 <10 <0.02 <10 - 0 nil 0 nil

TP220  0.0-0.4m ARUP (2008) LC 18 <2 <0.02 <10 - 0 nil 0 nil

TP220  2.0-3.0m ARUP (2008) LC 18 2 <0.02 <10 28 2 nil 0 nil

Australian Soil and Land Survey Field Handbook (3rd ed)  - Field texture grade

 S  -  Sand ZL -  Silty loam LC - Light clay

 LS - Loamy sand SCL - Sandy clay loam LMC - Light medium clay

 CS - Clayey sand CL - Clay loam MC - Medium clay

 SL - Sandy loam CLS - Clay loam, sandy MHC - Medium heavy clay 

 L  -  Loam ZCL - Silty clay loam HC - Heavy clay

Notes:

TAA - Titratable Actual Acidity, SCR - Chromium Reducible Sulfur, SPOS - SPOCAS, ANC - Acid Neutralising Capacity,  '-' denotes no analysis undertaken

Net acidity recalculated by PSK.

Liming rates are indicative and based on a Factor of Safety (FOS) of 1.5, assumed density of 1.5 tonne/m3  for clay and 1.7 tonne/m3 for sand and an Ag Lime neutralising value of 96.  

SMEC did not provide soil classification as per the Australian Soil and Land Survey Field Handbook (3rd ed)

TABLE 1: HISTORICAL ACID SULFATE SOIL TESTING DATA SUMMARY 
Quantitative Test Results 

Chainage 34000-50000

Chainage 2000-34000

Fitzroy River
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5. During trenching, spoil shall be placed on the up-gradient side of the 
trench.   

6. A layer of lime shall be applied to the surface prior to the placement of 
spoil on the side of the trench (nominally spread at rates of 2.5 - 
5 kg/m2 pending the results of additional testing). 

7. During excavation of the trench, local drawdown of the groundwater 
table (where required) shall be undertaken in stages to minimise the 
risk of oxidation of PASS.  

8. During excavation of the trench, lime shall be adequately mixed into 
the soil as it is backfilled into the trench.  Backfilling of treated spoil 
shall be carried out within 24 hours of disturbance. 

9. Excavated material that cannot be backfilled into the pipe trench 
(mounding of spoil <0.3 m thickness on top of the backfilled trench is 
acceptable), is to be collected and placed within a purpose-built 
treatment area for treatment and verification.   

10. Spoil at the lime treatment area is to be verified by carrying out the CRS 
suite or SPOCAS analysis.  Testing shall be conducted at a rate of 1 test 
per 100 m3 of spoil. 

11. Any soil that does not meet the performance criteria shall have further 
lime added and be re-tested to confirm neutralisation. 

12. Stockpiling of soil and liming shall not be carried out in areas directly 
adjacent to creeks and rivers. 

Creek/River/Road Crossing 

13. Horizontal Directional Drilling (HDD) will be adopted at a number of 
creek, river and road crossings.  Additional ASS testing is required at the 
banks of the waterways where HDD will result in disturbance to soils 
below 5 m AHD (refer Table 2).   

14. A liming regime shall be developed for the trenching works. Lime 
treatment rates are to be calculated using the approach outlined in the 
National ASS Sampling Guidelines. If ANC corroboration testing is 
undertaken, and ANC is deemed to be effective, the net acidity 
equation can take into account ANC. 

15. Spoil is to be lime treated at the rates determined following the ASS 
investigations.   

16. ASS material excavated from HDD activities is to be placed within a 
purpose built lime treatment area for treatment and verification testing 
using the SPOCAS or CSR suite.  Testing shall be conducted at a rate of 1 
test per 100 m3 of spoil, or minimum 1 sample per excavation location 
at shafts and micro tunnels (so 3 samples per crossing). 

17. Any soil that does not meet the performance criteria shall have further 
lime added and be re-tested to confirm neutralisation. 

Fitzroy Pump Station 

18. Additional ASS testing is required at the Fitzroy Pump Station. Spoil is to 
be lime treated at rates determined following the ASS investigations 
within the footprint of the pump station.  
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19. ASS material excavated from the during the construction of the pump 
station is to be placed within the purpose built lime treatment area for 
treatment and validation using the SPOCAS or CSR suite.  Testing shall 
be conducted at a rate of 1 test per 100 m3 of spoil.   

20. Any soil that does not meet the performance criteria shall have further 
lime added and be re-tested to confirm neutralisation. 

Management of ASS  

21. Wherever possible, excavations involving disturbance of ASS are to be 
carried out in a staged manner to minimise the time that ASS are 
exposed and minimise the risk of further oxidation and impact to the 
receiving environment.  

22. Spoil to be treated at a lime treatment area must be taken offsite 
within 48 hours of excavation.  No stockpiling is to take place within 
25 m of a waterway.  Should it be required to stockpile spoil for longer 
than 48 hours, spoil shall be taken to a stockpiling area that is not 
within 50 m of a waterway or open drain and shall be positioned above 
flood levels with appropriate bunding.  A guard layer of agricultural 
lime shall be placed beneath the stockpile at a rate of 5 kg/m2.  

23. ASS spoil that is required to be taken to a lime treatment area is to be 
transported in covered trucks. The top of the spoil shall be moistened 
by the application of a light water spray before covering. The trucks will 
then be covered by a tarpaulin or other dust proof cover and effectively 
sealed prior to transport off-site. 

24. All trucks are to be visually checked for closed tailgates and fastened 
covers before leaving the site. Trucks are to be free of any considerable 
amount of adhering soil. 

Management of Naturally Acidic Non ASS 

25. Spoil identified during investigations as containing naturally acidic non 
ASS can undergo a lower level of treatment as per the Soil 
Management Guidelines V4.  A reduced factor of safety of 1.2 can be 
adopted for material reused as backfill in trenches. 

26. Any identified naturally acidic non ASS that cannot be used as backfill 
within trenches can have required aglime added during transport in 
trucks, thus achieving a degree of mixing during transport and 
placement.  Alternatively, the aglime can be incorporated into the spoil 
at a designated treatment area/s.  Verification testing is not required 
for naturally acidic Non ASS. 

Lime Treatment Areas 

27. Design details of designated lime treatment areas is to be included in 
this EMP once these are available.  

28. Lime treatment areas shall not be constructed within 50 m of 
waterways. 

29. Due to the project length, more than one treatment area may be 
utilised. Treatment areas will be progressively constructed then 
decommissioned once works cease in a particular area. 

30. Lime treatment areas are to be free of vegetation and either (a) 
covered by a sealed hard surface such as concrete or asphalt, or (b) a 
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WATER TREATMENT GUIDANCE (SPP 2/02 STATE PLANNING 

POLICY GUIDELINE)  

  



August 2002   SPP Guideline 2/02 
29

Table 5:  Quantity of pure neutralising agent required to raise from existing pH to pH 7 
for 1 megalitre of low salinity acid water. 

Current 
Water 
pH 

[H+] 
(mol/L) 

H+ in 
1 Megalitre 
(mol) 

Aglime to 
neutralise 
1 Megalitre 
(kg pure CaCO3) 

Hydrated lime to 
neutralise 
1 Megalitre 
(kg pure 
Ca(OH)2) 

Sodium 
bicarbonate to 
neutralise 1 
Megalitre 
(kg pure 
NaHCO3) 

0.5 .316 316 228 15 824 11 716 26 563 
1.0 .1 100 000 5004 3705 8390 
1.5 .032 32 000 1600 1185 2686 
2.0 .01 10 000 500 370 839 
2.5 .0032 3200 160 118 269 
3.0 .001 1000 50 37 84 
3.5 .00032 320 16 12 27 
4.0 .0001 100 5 4 8.4 
4.5 .000032 32 1.6 1.18 2.69 
5.0 .00001 10 0.5 0.37 0.84 
5.5 .0000032 3.2 0.16 0.12 0.27 
6.0 .000001 1 0.05 0.037 0.08 
6.5 .00000032 .32 0.016 0.012 0.027 

Notes on Table 5: 
1. 1 m3 = 1000 litre = 1 kilolitre = 0.001 Megalitre
2. Correlations between current water pH and [H+] (mol/L) do not account for titratable acidity.  The

titratable acidity component should be included in any calculations of neutralising agent requirements.
3. Agricultural lime has a very low solubility and may take considerable time to even partially react.  While

aglime has a theoretical neutralising value of 2 mol of acidity (H+), this tends to be only fully available
when there is excess acid.  This, together with it’s very low solubility, means that much more aglime
beyond the theoretical calculation will generally be required.

4. Hydrated lime is more soluble than aglime and hence more suited to water treatment.  However, as
Ca(OH)2 has a high water pH, incremental addition and thorough mixing is needed to prevent
overshooting the desired pH.  The water pH should be checked regularly after thorough mixing and
allowing sufficient time for equilibration before further addition of neutralising product.

5. Weights of material given in the table above are based on theoretical pure material and hence use of such
amounts of commercial product will generally result in under treatment.

6. To more accurately calculate the amount of commercial product required, the weight of neutralising
agent from the table should be multiplied by a purity factor (100/ Neutralising Value for aglime) or (148/
Neutralising Value for hydrated lime).

7. If neutralising substantial quantities of ASS leachate, full laboratory analysis of the water will be
necessary to adequately estimate the amount of neutralising material required.

8. Neutralising agents such as hydrated lime Ca(OH)2 , quick lime CaO, and magnesium oxide MgO
neutralise 2 mol of acidity (H+), while sodium bicarbonate NaHCO3 and sodium hydroxide NaOH neutralise
only 1 mol of acidity.
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PSK Rev 1.0 

LIMITATIONS  

This Document has been provided by PSK Environmental Pty Ltd (“PSK”) subject to the following 
limitations:   

This Document has been prepared for the particular purpose outlined in our proposal and no 
responsibility is accepted for the use of this Document, in whole or in part, in any other contexts or 
for any other purpose.  The scope and the period of PSK’s Services are as described in PSK’s 
proposal, and are subject to restrictions and limitations.  PSK did not perform a complete 
assessment of all possible conditions or circumstances that may exist at the site referenced in the 
Document.  If a service is not expressly indicated, do not assume it has been provided.  If a matter is 
not addressed, do not assume that any determination has been made by PSK in regards to it.   

Conditions may exist which were undetectable given the limited nature of the enquiry PSK was 
retained to undertake with respect to the site.  Variations in conditions may occur between 
investigatory locations, and there may be special conditions pertaining to the site which have not 
been revealed by the investigation and which have not therefore been taken into account in the 
Document. Accordingly, additional studies and actions may be required.     

In addition, it is recognised that the passage of time and changes to Government regulations may 
affect the information and assessment provided in this Document.  PSK’s opinions are based upon 
information that existed at the time of the production of the Document.  It is understood that the 
services provided allowed PSK to form no more than an opinion of the actual conditions of the site at 
the time the site was visited and cannot be used to assess the effect of any subsequent changes in 
the quality of the site, or its surroundings, or any laws or regulations.     

Where data supplied by the client or other external sources, including previous site investigation 
data, have been used, it has been assumed that the information is correct unless otherwise stated. 
No responsibility is accepted by PSK for incomplete or inaccurate data supplied by others.   

Any assessment(s) made in this Document are based on the conditions indicated from published 
sources and the investigation described. No warranty is included, either express or implied, that the 
actual conditions will conform exactly to the assessments contained in this Document.   

PSK may have retained sub-consultants affiliated with PSK to provide Services for the benefit of PSK.  
To the maximum extent allowed by law, the Client acknowledges and agrees it will not have any 
direct legal recourse to, and waives any claim, demand, or cause of action against, PSK’s affiliated 
companies, and their employees, officers and directors.   

This Document is provided for sole use by the Client and is confidential to it and its professional 
advisers. No responsibility whatsoever for the contents of this Document will be accepted to any 
person other than the Client.  Any use which a third party makes of this Document, or any reliance 
on or decisions to be made based on it, is the responsibility of such third parties.  PSK accepts no 
responsibility for damages, if any, suffered by any third party as a result of decisions made or actions 
based on this Document. 
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