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Table 1 
Interim Protocol Requirements 

 
Interim Protocol Requirement Consideration 

Personnel 
Evidence provided by the applicant that a qualified soil scientist 
oversaw the verification assessment and signed off on the quality 
and extent of the work. 

Simon Leake (SESL) and Declan McDonald oversaw the BSAL assessment, including the conduct of the site 
profile descriptions and laboratory analysis.  Simon Leake holds a Bachelor of Science (Ag) (Hons) and is a 
member of the Australian Society of Soil Science.  Declan McDonald holds Certified Professional Soil Scientists 
(CPSS) accreditation, a Bachelor of Science in Urban Horticulture, and a Masters of Sustainable Agriculture 
(Soils).  The BSAL Assessment Report prepared by SESL is provided as Attachment 1 to this letter. 

Maps 

Geographically accurate base map (at 1:25,000) of Application Area 
supplied.  Spatial dataset (boundary of Application Area) supplied in 
GIS format. 

A geographically accurate base map of the Application Area is provided in the SESL BSAL Assessment Report.  
The maps/figures in the report have been prepared at a scale suitable for presentation on an A4 page.  A copy of 
the base map showing the Application Area at 1:25,000 has been provided separately with this application. 

A spatial dataset in GIS format of the Application Area boundaries has been provided with this application. 

A soil map of the project area (at 1:25,000) supplied including all 
observation sites.  Spatial dataset (soil map, observation sites and 
data reliability/data source diagram) supplied in GIS format. 

A soil map showing all observation sites is provided in the SESL BSAL Assessment Report.  The maps/figures in 
the report have been prepared at a scale suitable for presentation on an A4 page.  A copy of the soil map 
including all observation sites at 1:25,000 has been provided separately with this application. 

A spatial dataset in GIS format of the soil map and observation sites has been provided with this application. 

A map of assessment area showing BSAL (at 1:25,000) and 
exclusion zones marked according to their BSAL limitation.  Spatial 
dataset (boundary of BSAL areas) supplied in GIS format. 

A map of the SVC Application Area showing the exclusion zones and the verified non-BSAL area (the entire 
Application Area has been verified non-BSAL) is provided in the SESL BSAL Assessment Report.  The 
maps/figures in the report have been prepared at a scale suitable for presentation on an A4 page. A copy of the 
map showing verified non-BSAL areas at 1:25,000 has been provided separately with this application. 

A spatial dataset in GIS format of the SVC Application Area showing the verified non-BSAL area and the 
exclusion zones has been provided with this application. 

Maps presented in correct datum with appropriate symbology, north 
points, unambiguous legends, meaningful colour ramps, scale bars 
and sampling grid included. 

Maps have been prepared in accordance with the Interim Protocol requirements. The maps/figures in the SESL 
BSAL Assessment Report have been prepared at a scale suitable for presentation on an A4 page.  

Metadata for spatial datasets have been provided. Metadata for spatial datasets prepared in accordance with ISO 19115 has been provided with this application. 

Lodgement of Site and Laboratory Data 

All site observations lodged on BSAL Soil Data Cards and all 
required field attributes completed correctly. 

Relevant field observations and laboratory data for all observations sites has been separately submitted via the 
Office of Environment & Heritage’s (OEH’s) eDIRT application. 

All laboratory data supplied in the SALIS Lab Data Template, 
appropriate test procedures identified and all relevant test results 
completed. 

Relevant laboratory data is provided as Appendix B of the SESL BSAL Assessment Report.  Laboratory data 
has been separately submitted via the OEH’s eDIRT application.  Test procedures and results are described in 
the SESL BSAL Assessment Report. 
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Table 1 (continued) 
Interim Protocol Requirements 

 
Interim Protocol Requirement Consideration 

Model of Soils Distribution 

Where the proponent does not have access to the land, a model of 
soils distribution is provided. 

Not applicable.  Access to all of the land within the Application Area was available. 

 Site Assessment 
The Project area of part thereof contains a contiguous area of at 
least 20 hectares which meets all BSAL conditions.  

No part of the Application Area has more than 20 hectares of land which meets Steps 1 to 12 of the Interim 
Protocol BSAL criteria. 

Sampling density is as specified in the Interim Protocol. The sampling density in areas with less than 10% slope is approximately 1 detailed pit per 14 hectares in the 
“Southern Area”, 1 pit per 15 hectares in the “Western Area” and 1 pit per 10 hectares in the “Northern Area” 
which complies with the Interim Protocols required sampling density for more intensive developments e.g. open 
cut coal mining. 

Observation sites (check, detailed and exclusion sites) are relatively 
evenly distributed across the survey area. 

Observation sites were initially evenly distributed across the survey area, targeting a 400 metre spacing (i.e. 
approximately 1 pit per 17 hectares where slope is <10%).  Additional observation sites were inspected to further 
define boundaries between soil types and improve mapping of soil units. 

The majority of the observation sites investigated by SESL were detailed sites (56 sites).  Consistent with the 
Interim Protocol, all detailed sites were investigated using backhoe excavated test pits. An additional 9 check 
sites were also inspected using backhoe excavated test pits. Consistent with the Interim Protocol, no exclusion 
sites were investigated as the exclusion zones were identified using LIDAR data. 

Each soil type identified has at least three detailed sites. Each soil type identified by the soil survey has at least three detailed sites. 

All relevant data has been collected and provided for detailed sites 
as per the Interim Protocol. 

The data for each detailed site is presented in Appendix B of the SESL BSAL Assessment Report and has been 
separately submitted to OEH via the eDIRT application. 

Detailed sites are representative of the soil type being assessed. All soil types were described using detailed sites.   

Description of detailed sites is accompanied by a photograph of the 
site and of the soil profile being assessed. 

Photographs of all soil profiles are provided as Appendix C to the SESL BSAL Assessment Report.   

Appropriate information collected for all exclusion sites. Not applicable.  Consistent with the Interim Protocol, no exclusion sites were investigated as the exclusion zones 
were identified using LIDAR data. 

At least two exclusion sites per polygon in excluded areas. Not applicable.  Consistent with the Interim Protocol, no exclusion sites were investigated as the exclusion zones 
were identified using LIDAR data. 

Adequate number of check sites used to (i) allocate a site to a soil 
type and soil map unit and, (ii) confirm existing mapping. 

Detailed sites were investigated across the entire Application Area.  Additional check sites were used to define 
boundaries between soil types.   

Cross Reference Assessment with OEH Soils Data  
Soil mapping and attributes appear consistent with OEH soil and 
landscape data and expected/anticipated soil types in the Project 
area or locally. 

The New England North West Strategic Regional Land Use Plan does not map any BSAL within the Application 
Area.  The results of this BSAL assessment are consistent with the NSW Government’s regional BSAL mapping. 
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Table 4 BSAL
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pro
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W1 

W2 

W3 

W3A 

W4 

W5* 

L Assessment Ma

eDIRT 
profile 
number 

Depth (mm

1 

0-100 

100-200

200-300

300-400

400-700

2 

0-100 

100-200

200-300

300-400

400 

3 

0-120 

120-250

250-550

550-750

750-1000

301 

0-200 

200-380

380-650

650-800

800-1000

4 

0-200 

200-400

400-550

550-800

800-1000

5 
0-120 

120-250

Matrix - Western A

m) 
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Depth to Roc
(mm) 

  

0  

0  
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0  

  

0  

0  

0  
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0  
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Ch

Bleached A2 
horizon pH

 

 6
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 6

 7

 7

 8
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6 0.3 Le

6.3 0.2  

6.7 0.3  

6.9 0.7  

7.2 0.8   

6.9 0.1 Le

6.7 0.2  

7 0.2  
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7 0.3  

7.1 0.5  

7.4 0.7  
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W8 

W9 
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250-500

500-750

750-1000

6 

0-150 

150-300

300-450

450-550

550-650

7 

0-190 

190-320

320-450

450-600

600-1000

8 
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220-400

400-600

600-800

800-1000

9 

0-80 
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0-50 
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0-50 
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250-350
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Table 5 BSAL
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pro
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S10 

S10C 10

S11 

S11A 11

S12 

S13 

S14 

L Assessment Ma

eDIRT 
profile 
umber Depth 

(mm) 

10 

0-50 

50-150 

150-380 

380-600 

600-800 

1003 

0 - 150 

150 - 350 

350-550 

550-800 

11 

0-50 

50-270 

270-330 

330-600 

600-1000 

1101 

0-250 

250-410 

410-500 

500-750 

12 

0-150 

150-330 

330-500 

500-750 

13 

0-150 

150-350 

350-500 

500-750 

14 0-150 

Matrix - Southern A
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barrier 

Depth to 
Rock (mm) 
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 7.5 
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 7.9 
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 7.3 

 7.9 

 8.7 
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 7.9 

 8 

 8.1 
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 8.9 
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 7.9 

 8.9 

 8.9 

 7.8 
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0.4 Brown De
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0.4  
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0.9  
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16.4  
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0.3 Grey Derm
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0.7  

0.5  

0.8 Brown De
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pro
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S14A 14

S14B 14

S14C^ 14

S15 

S15B^ 15

S15D 15

eDIRT 
profile 
umber Depth 

(mm) 

150-400 

400-600 

600-700 

700-1000 

1401 

0-150 

150-300 

300-600 

600-800 

1402 

0-50 

50-150 

150-260 

260-500 

500-900 

1403 

0-100 

100-250 

250-450 

450-750 

15 

0-100 

100-250 

250-600 

600-800 

1502 

1-100 

100-250 

250-400 

400-700 

700-1100 

1504 

0-150 

150-300 

300-600 
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barrier 

Depth to 
Rock (mm) 
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500 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

500 

aterlogging 

Depth to Mn 
>20% (mm) 
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 8.5 
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 8.4 

 8.5 

 8.5 

 7.5 

 8.5 

 8.8 
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 8.4 

 6.1 

 6.8 

 7.1 

BSAL A

cal Barrier 
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3.9  

6.6  

8.4  

10.3   
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4.3  

14  

13.3  
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0.8  

2.6  

4.5  

8.1  

1.7 Brown De

3.7  

9.1  

9.1  

0.8 Brown De

5.9  

6.4  

8.9  

4 Brown De

13.1  

19.1  

6.3  

12.2  

0 Red Derm

0.1  

0.4  
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Pit 
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pro
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S16 

S17 

S18 

S19 

S20A 20

S20 

eDIRT 
profile 
umber Depth 

(mm) 

600-800 

16 

0-50 

50-180 

180-450 

450-580 

580-850 

17 

0-120 

120-450 

450-600 

600-800 

18 

0-50 

50-120 

120-450 

450-700 

700-1000 

19 

0-50 

50-170 

170-400 

400-600 

600-1000 

2001 

0-50 

50-150 

150-350 

350-550 

550-700 

20 
0-50 

50-220 

220-300 

Physical 
barrier 

Depth to 
Rock (mm) 

 700 

 

 

  

  

  

 

  

  

  

 

 

  

 650 

  

 

 

  

  

  

 

 

  

  

 700 
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Depth to 
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D
>
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Ble
A2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Chemica

Bleached 
2 horizon pHw 

 7.3 
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 7.6 

 7.9 

 8.7 
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 7.5 
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 8.8 

 7.8 

 7.9 

 8.9 

 9.1 
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 7.5 

 7.6 

 7.7 

 8.2 

 7.1 

 7.6 

 8.2 

BSAL A

cal Barrier 
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0.3  

0.4 Brown So

0.3  

1.1  

17.3  

11.8  

0.4 
Brown 
Chromoso

1.3  

3.4  

6  

0.3 Leptic Te

0.4  

0.3  

5.4  

5.1  

1.3 Brown De

3.7  

11.8  

12.2  

15.8   

0.4 
Brown 
Chromoso

0.7  

0.4  

0.1  

0.4  

0.9 
Brown 
Chromoso

2.2  

2.8  
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eD
pro

num

S20B 20

S21 

S22 

S23 

S24 

S24A 24

S24B^ 24

eDIRT 
profile 
umber Depth 

(mm) 

300-400 

2002 

0-50 

50-150 

150-350 

350-450 

21 

0-170 

170-400 

400-600 

600-800 

22 

0-300 

300-500 

500-700 

700-900 

23 

0-50 

50-100 

100-280 

280-520 

520-900+ 

24 

0-200 

200-400 

400-600 

600-800 

2401 

0-200 

200-400 

400-600 

600-800 

2402 

0-150 

150-300 

300-500 

Physical 
barrier 

Depth to 
Rock (mm) 

 400 

 

 

  

 450 

 

  

  

  

 

 500 

  

  

 

 

  

  

  

 

  

 400 
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Depth to 
mottles 

>10% (mm) 

D
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aterlogging 

Depth to Mn 
>20% (mm) 

Ble
A2 
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 8.6 

 7.2 

 7.3 

 7.6 

 7.7 

 7.1 

 8.7 

 8.8 

 8.9 

 8.6 

 8.7 

 8.9 

 9 

 8.9 

 8.6 

 9 

 9.3 

 9.5 

 7.5 

 7.5 

 7.7 

 7.9 

 8.1 

 8.4 

 8.6 

 9 

 7 

 7.6 

 8.5 

BSAL A

cal Barrier 

ESP Order su

3.2  

0.1 
Brown 
Chromoso

0.2  

0.4  

1  

1.5 Brown So

12.4  

14.8  

13.4  

0.5 Leptic Te

1.5  

1.5  

1.2  

3 Brown De

1.6  

12  

16.1  

16.8  

0.6 Leptic Te

0.8  

1.7  

1.7  

1.3 Red Derm

12.4  

13  

9.4  

0.6 Brown De
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SITE DETAILS:
Site Location: Gulligal - Broadwater Reserve
 
Map Reference: MGA Grid Reference: Zone 56, Easting 227293, Northing 6592777 BOGGABRI (8936) 1:100,000 sheet
 
Profile Details: Soil Landscapes of the Boggabri 1:100 000 Sheet Survey (1000935), Profile 225, collected by Robert

Banks on July 02, 2002
 
Physiography: footslope in low hills under woodland grass u'storey on sandstone-lithic,conglomerate,colluvium lithology

and used for volun./native pasture. Slope 4% (measured), elevation 245 m, aspect south. profile is
imperfectly drained, erosion hazard is moderate, and no salting evident

 
Soil Type: Brown Sodosol (ASC), Solodic Soil(GSG)
 
Profile Field Notes:

SOIL DESCRIPTION:
 

Layer 0
00.00 - 00.00 m

Coarse fragments are few (2-10%), as parent material, gravel (6-20 mm)

 

Layer 1
00.00 - 00.10 m
A1 Horizon

dark greyish brown (greyish yellow brown) (10YR 4/2) sandy clay loam with massive structure ( earthy ),
abundant (>100/10x10cm) roots (<1mm), field pH is 6.5. Coarse fragments are very few (< 2%), as parent
material, gravel (6-20 mm), segregations are not evident; clear (20-50 mm) boundary to ...

 

Layer 2
00.10 - 00.25 m
A2 conspicuously
bleached Horizon

brown (dull yellowish brown) (10YR 4/3) light clay with massive structure ( earthy ), many (25-
100/10x10cm) roots (<1mm), field pH is 7. Coarse fragments are very few (< 2%), as parent material,
gravel (6-20 mm), segregations are not evident; abrupt (5-20 mm) boundary to ...

 

Layer 3
00.25 - 00.68 m
B2 Horizon

strong brown (brown) (7.5YR 4/6) light medium clay with strong pedality ( prismatic, 20 - 50 mm, smooth-
faced peds ), few (1-10/10x10cm) roots (<1mm), field pH is 8.5. Coarse fragments are very few (< 2%), as
parent material, gravel (6-20 mm), segregations are not evident; diffuse (>100 mm) boundary to ...

 

Layer 4

00.68 - 02.00 m
2B2 Horizon

dark brown (7.5YR 3/3) medium clay with strong pedality ( prismatic, 20 - 50 mm, smooth-faced peds ),
few (1-10/10x10cm) roots (<1mm), field pH is 8.5. Coarse fragments are many (20-50%), as parent

material, gravel (6-20 mm), segregations are few (2% - 10%), coarse (6-20 mm), calcareous; diffuse (>100
mm) boundary to ...

 

Layer 99 sandstone-lithic,conglomerate,colluvium soil continues

LABORATORY TESTS:

Sample
No

Upper
Bound

Lower
Bound

% Clay
(N517.99_CL)

USCS
(N550.02)

pH
(N4A1)

EC
(N3A1)

OC
(N6A1)

Bray
Phos.
(N9E1)

Phos.
Sorb.
(N9I1)

Exch. Al
(N15F1_AL)

Exch. Ca
(N15F1_CA)

Exch. K
(N15F1_K)

Exch. Mg
(N15F1_MG)

209 00.00 00.10 10 6.0 0.04 38 156 0 4.2 1.3 1.5

210 00.10 00.25 24 6.9 0.11 14 194 0 9.3 1.4 4.8

211 00.25 00.68 30 8.5 0.14 26 202 0 9.2 0.7 4.9

212 00.68 02.00 38 9.3 1.10 25 238 0 5.0 0.5 6.6
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For information on laboratory test data and units of measure, please see Soil survey standard test methods
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Western Area – selected chemical cata 

Pit 
Depth 
(mm) Texture 

pHw EC 
(dS/m) 

ECe 
(dS/m) 

Cl 
(mg/kg) Cations (meq/100g) 

Ca:Mg ECEC 1:5 
meq 

ESP 
(%) 

       Ca Mg Na K Al    
W1 0-100 Sandy Loam 6 0.02 0.3 19 3.2 0.5 0.0 0.6 0.04 6.5 4 0.3 

W1 100-200 Sandy Clay Loam 6.3 0.02 0.2 23 5.6 0.7 0.0 0.5 <0.03 8.6 7 0.2 

W1 200-300 Sandy Clay Loam 6.7 0.02 0.2 28 6.5 0.9 0.0 0.4 <0.03 7.1 8 0.3 

W1 300-400 Sand 6.9 0.02 0.3 26 3.8 1.2 0.0 0.4 <0.03 3.2 5 0.7 

W1 400-700 Sand 7.2 0.02 0.3 24 3.3 1.4 0.0 0.3 <0.03 2.4 5 0.8 

W2 0-100 Sandy Loam 6.9 0.04 0.6 21 5.9 0.7 0.0 1.0 <0.03 8.9 8 0.1 

W2 100-200 Sandy Clay Loam 6.7 0.03 0.3 19 5.2 0.6 0.0 0.8 <0.03 8.7 7 0.2 

W2 200-300 Sandy Clay Loam 7 0.02 0.2 27 4.7 0.6 0.0 0.6 <0.03 8.2 6 0.2 

W2 300-400 Sandy Clay Loam 7.2 0.02 0.2 24 4.7 0.6 0.0 0.5 <0.03 8.2 6 0.2 

W3 0-120 Sandy Clay Loam 7.2 0.03 0.3 19 4.7 0.8 0.0 1.1 0.05 6.1 7 0.6 

W3 120-250 Sandy Clay Loam 7 0.04 0.4 30 8.5 1.3 0.0 1.3 <0.03 6.5 11 0.3 

W3 250-550 Clay 7.1 0.03 0.3 78 10.0 2.1 0.1 1.0 <0.03 4.8 13 0.5 

W3 550-750 Clay 7.4 - - 39 10.8 3.1 0.1 1.0 <0.03 3.5 15 0.7 

W3A 0-200 Sandy Clay Loam 6.7 0.03 0.3 19 2.8 0.6 0.0 0.8 0.07 4.7 4 0.5 

W3A 200-380 Sandy Loam 7.7 0.02 0.3 38 1.3 1.0 0.2 0.3 0.04 1.4 3 7.2 

W3A 380-650 Clay 6.8 0.11 0.9 374 2.7 5.6 1.8 0.7 0.03 0.5 11 16.7 

W3A 650-800 Clay 6.3 0.02 0.2 29 2.4 0.6 0.0 0.6 <0.03 4.1 4 1 

W4 0-200 Sandy Clay Loam 6.7 0.03 0.3 24 8.0 1.2 0.0 1.5 <0.03 6.7 11 0.2 

W4 200-400 Sandy Clay Loam 7.3 0.04 0.4 104 15.2 5.2 0.4 1.2 <0.03 2.9 22 1.8 

W4 400-550 Clay 7.6 0.05 0.4 159 15.1 5.4 0.6 1.1 <0.03 2.8 22 2.6 

W4 550-800 Sandy Clay 8.1 - - 109 17.0 8.5 2.0 1.0 <0.03 2.0 29 7 

W5 0-120 Sandy Clay Loam 8 0.08 0.8 36 9.6 2.9 0.3 1.8 <0.03 3.3 15 2.1 

W5 120-250 Sandy Clay Loam 8.3 0.11 1.0 482 10.2 7.2 0.9 0.8 <0.03 1.4 19 4.6 

W5 250-500 Sandy Clay Loam 8.6 0.42 4.0 293 11.3 9.7 1.7 0.8 <0.03 1.2 23 7.2 

W5 500-750 Sandy Clay Loam 8.9 0.71 6.7 1034 11.2 9.8 3.5 0.9 <0.03 1.1 25 13.8 
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Pit 
Depth 
(mm) Texture 

pHw EC 
(dS/m) 

ECe 
(dS/m) 

Cl 
(mg/kg) Cations (meq/100g) 

Ca:Mg ECEC 1:5 
meq 

ESP 
(%) 

W6 0-150 Sandy Loam 7 0.03 0.4 36 3.8 1.2 0.0 0.4 0.0 3.2 6 0.6 

W6 150-300 Sandy Loam 6.7 0.02 0.3 17 3.5 0.9 0.0 0.4 <0.03 4.0 5 0.6 

W6 300-450 Sandy Loam 7.2 0.02 0.3 12 2.2 0.8 0.0 0.2 0.0 2.7 3 0.6 

W6 450-550 Sand 7.4 0.02 0.3 10 2.3 0.9 0.0 0.2 0.0 2.4 3 0.7 

W6 550-650 Sand 7.4 0.02 0.3 15 2.3 1.4 0.0 0.2 0.0 1.6 4 0.6 
W7 0-190 Sandy Loam 7.5 0.04 0.6 23 6.2 1.4 0.1 1.0 <0.03 4.4 9 0.8 

W7 190-320 Sandy Loam 7.5 0.02 0.3 42 4.9 1.6 0.1 0.7 <0.03 3.1 7 1.2 

W7 320-450 Clay 7.9 0.04 0.3 256 7.3 4.0 0.6 0.5 <0.03 1.8 12 4.8 

W7 450-600 Clay 7.9 0.2 1.7 286 6.2 4.7 1.7 0.3 <0.03 1.3 13 13.1 

W7 600-1000 Sandy Clay 8 - - 280 6.4 3.9 0.9 0.4 <0.03 1.6 12 7.5 

W8 0-220 Sandy Loam 8.4 0.03 0.4 52 6.3 0.8 0.0 0.7 <0.03 8.0 8 0.3 

W8 220-400 Sandy Loam 8.2 0.04 0.6 23 5.8 0.4 0.0 0.4 <0.03 13.5 7 0.3 

W8 400-600 Clay 8.5 0.03 0.3 224 8.6 1.9 0.1 0.6 <0.03 4.5 11 0.5 

W8 600-800 Clay 8.4 0.05 0.4 45 10.1 2.7 0.1 0.7 <0.03 3.7 14 0.7 

W9 0-80 Sandy Loam 7 0.04 0.6 20 4.0 0.8 0.0 1.2 <0.03 5.3 6 0.4 

W9 80-310 Sandy Loam 7.2 0.02 0.3 29 2.8 0.6 0.0 0.5 <0.03 4.4 4 0.3 

W9 310-420 Sandy Loam 7.4 - - 20 1.9 0.5 0.0 0.3 <0.03 3.8 3 0.8 

W9 420-750 Clay 7.9 - - 545 7.2 2.5 0.5 0.0 <0.03 2.9 10 5.1 

W29 0-50 Sandy Loam 6.9 0.02 0.3 18 1.4 0.7 0.0 0.5 0.18 2.0 3 0.7 

W29 50-210 Sandy Loam 7.2 0.02 0.3 32 1.6 1.0 0.0 0.3 <0.03 1.7 3 1.4 

W29 210-340 Sandy Loam 7.8 - - 53 1.7 1.3 0.2 0.0 <0.03 1.3 3 6.5 

W29 340-750 Clay 7.9 - - 197 6.0 4.9 0.9 0.0 <0.03 1.2 12 7.5 

W30 0-130 Clay Loam 8.5 0.04 0.3 26 11.5 1.9 0.1 1.7 0.08 6.1 15 0.4 

W30 130-300 Clay Loam 8.3 0.05 0.4 525 11.7 2.4 0.2 1.3 <0.03 4.9 16 1 

W30 300-500 Clay 8.6 - - 36 21.3 7.9 0.9 0.9 <0.03 2.7 31 2.9 

W30 500-750 Clay 8.7 - - 44 24.1 8.2 0.0 1.4 0.08 2.9 34 0 

W31 0-50 Sandy Loam 7.1 0.03 0.4 12 5.1 1.4 0.0 0.4 0.04 3.6 7 0.6 
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Pit 
Depth 
(mm) Texture 

pHw EC 
(dS/m) 

ECe 
(dS/m) 

Cl 
(mg/kg) Cations (meq/100g) 

Ca:Mg ECEC 1:5 
meq 

ESP 
(%) 

W31 50-160 Sandy Loam 7.1 0.06 0.8 29 9.2 1.7 0.0 0.6 <0.03 5.4 11 0.2 

W31 160-250 Sandy Clay Loam 5.6 0.03 0.3 31 0.6 1.0 0.0 0.4 1.4 0.6 3 1.4 

W31 250-350 Sandy Clay Loam 5.8 0.02 0.2 40 0.5 1.5 0.0 0.4 1.1 0.3 4 1.4 

W31 350-500 Clay 6.7 0.03 0.3 109 6.0 4.0 0.4 0.6 <0.03 1.5 11 3.2 

W32 0-50 Sandy Loam 6.6 0.04 0.6 21 9.0 1.8 0.0 0.5 <0.03 5.0 11 0.3 

W32 50-150 Sandy Loam 6.9 0.05 0.7 18 7.6 1.7 0.0 0.6 <0.03 4.5 10 0.3 

W32 150-400 Sandy Clay Loam 7.4 0.02 0.2 180 2.7 1.1 0.1 0.2 <0.03 2.5 4 2.2 

W32 400-550 Clay 7.2 0.09 0.8 280 4.4 7.0 0.7 0.6 <0.03 0.6 13 5.8 

W32 500-700 Clay 7.5 0.09 0.8 149 5.9 7.1 0.6 0.6 <0.03 0.8 14 4.2 

W33 0-50 Sandy Loam 7.1 0.07 1.0 13 5.5 1.3 0.0 0.6 <0.03 4.2 7 0.2 

W33 50-150 Sandy Loam 7.4 0.02 0.3 25 4.4 1.1 0.0 0.4 <0.03 4.0 6 0.3 

W33 150-300 Sandy Clay Loam 7.6 0.02 0.2 20 2.8 1.1 0.0 0.3 <0.03 2.5 4 0.6 

W33 300-450 Sandy Clay 7.4 0.03 0.3 525 6.1 4.4 0.2 0.5 <0.03 1.4 11 1.5 

W33 450-600 Sandy Clay 7.4 0.05 0.4 136 6.0 4.1 0.1 0.4 <0.03 1.5 11 1.3 
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Southern area – selected chemical data 

Pit 
Depth 
(mm) Texture 

pHw EC 
(dS/m) 

ECe 
(dS/m) 

Cl 
(mg/kg) 

Cations (meq/100g) 

Ca:Mg ECEC 
1:5 

meq 

ESP (%) 

       Ca Mg Na K Al    
S10 0-50 Sandy Clay Loam 6.9 0.03 0.3 20 4.1 0.8 0.0 1.0 <0.03 5.5 6 0.4 

S10 50-150 Sandy Clay Loam 7.2 0.03 0.3 22 4.4 0.7 0.0 1.0 0.06 6.5 6 0.7 

S10 150-380 Sandy Clay Loam 7.5 0.02 0.2 36 3.8 0.5 0.0 0.5 <0.03 7.0 5 0.4 

S10 380-600 Clay 7.8 0.05 0.4 160 4.1 2.4 0.5 0.7 <0.03 1.7 8 5.9 

S10 600-800 Clay 8.3 - - 221 5.4 4.2 0.8 1.0 <0.03 1.3 11 6.8 
S10C 0 - 150 Sandy Loam 6.2 0.05 0.7 27 5.5 2.4 0.1 1.2 <0.03 11.2 9 0.6 
S10C 150 - 350 Sandy Clay 7.1 0.04 0.3 62 8.8 6.8 0.4 1.2 <0.03 9.2 17 2.3 
S10C 350-550 Sandy Clay 7.4 0.06 0.5 77 9.6 8.9 0.8 1.2 <0.03 8.6 21 3.9 
S10C 550-800 Sandy Clay 7.9 0.19 1.6 115 10.1 10.8 1.7 1.1 <0.03 10.6 24 7.2 

S11 0-50 Sandy Clay Loam 7 0.05 0.5 23 4.6 0.8 0.1 1.2 <0.03 5.6 7 0.8 

S11 50-270 Sandy Clay Loam 7.3 0.02 0.2 24 3.7 0.7 0.0 0.7 <0.03 5.2 5 0.9 

S11 270-330 Sandy Clay Loam 7.9 - - 225 4.4 0.0 0.2 0.0 <0.03 4.4 5 4.6 

S11 330-600 Clay 8.7 - - 399 7.7 3.0 2.1 0.0 <0.03 2.6 13 16.4 

S11 600-1000 Clay 9 - - 311 4.9 3.2 2.4 0.1 <0.03 1.5 11 22.6 

S11A 0-250 Sandy Clay Loam 8 0.03 0.3 22 4.5 0.6 0.0 1.1 <0.03 7.8 6 0.3 

S11A 250-410 Sandy Clay Loam 7.9 0.02 0.2 25 4.5 0.6 0.0 0.7 <0.03 7.9 6 0.2 

S11A 410-500 Sandy Clay 8 0.02 0.2 35 4.7 0.8 0.0 0.5 <0.03 6.2 6 0.7 

S11A 500-750 Sandy Clay 8.1 - - 91 10.2 0.9 0.1 0.0 <0.03 11.1 11 0.5 

S12 0-150 Sandy Clay Loam 7.2 0.05 0.5 25 5.1 1.3 0.1 1.3 <0.03 3.9 8 0.8 

S12 150-330 Sandy Clay Loam 8.1 0.05 0.5 187 2.1 1.3 0.7 0.2 <0.03 1.6 4 15.2 

S12 330-500 Sandy Clay 8.4 - - 1111 3.9 0.0 1.0 0.0 <0.03 0.0 5 20.4 

S12 500-750 Sandy Clay 8.9 - - 494 9.6 6.1 3.9 0.0 <0.03 1.6 20 19.9 

S13 0-150 Sandy Loam 7.6 0.25 3.5 18 3.4 0.6 0.0 0.8 <0.03 5.5 5 0.5 

S13 150-350 Sandy Loam 7.9 0.02 0.3 16 2.0 0.4 0.1 0.2 <0.03 5.4 3 1.9 
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Pit 
Depth 
(mm) Texture 

pHw EC 
(dS/m) 

ECe 
(dS/m) 

Cl 
(mg/kg) 

Cations (meq/100g) 

Ca:Mg ECEC 
1:5 

meq 

ESP (%) 

S13 350-500 Clay 8.9 - - 120 7.4 4.9 2.7 0.0 <0.03 1.5 15 18 

S13 500-750 Clay 8.9 - - 235 5.6 4.7 2.9 0.1 <0.03 1.2 13 21.8 

S14A 0-150 Sandy Loam 7.3 0.04 0.6 23 4.7 0.9 0.0 1.2 <0.03 5.2 7 0.7 

S14A 150-300 Sandy Loam 7.8 0.02 0.3 18 2.5 0.6 0.2 0.3 <0.03 4.4 3 4.3 

S14A 300-600 Clay 8.4 - - 118 11.6 6.4 3.0 0.4 <0.03 1.8 21 14 

S14A 600-800 Sandy Clay Loam 8.8 - - 237 13.2 7.0 3.2 0.6 <0.03 1.9 24 13.3 

S14 0-150 Silty Clay Loam 7.8 0.07 0.0 44 12.5 4.2 0.5 1.8 <0.03 3.0 19 2.5 

S14 150-400 Silty Clay 8.4 0.16 0.0 34 27.4 8.5 1.5 0.6 <0.03 3.2 38 3.9 

S14 400-600 Clay 8.6 0.39 3.4 167 20.3 10.6 2.2 0.5 <0.03 1.9 34 6.6 

S14 600-700 Clay 8.7 - - 271 20.1 11.2 2.9 0.5 <0.03 1.8 35 8.4 

S14 700-1000 Clay 8.6 - - 422 19.8 12.0 3.7 0.6 <0.03 1.7 36 10.3 

14B 0-50 Sandy Clay Loam 7.4 0.05 0.5 27 8.1 1.9 0.1 1.9 <0.03 4.3 12 0.5 

14B 50-150 Sandy Clay Loam 7.6 0.04 0.4 32 11.0 2.3 0.1 1.7 <0.03 4.8 15 0.8 

14B 150-260 Silty Clay 8 0.03 0.0 78 8.3 2.8 0.3 0.7 <0.03 3.0 12 2.6 

14B 260-500 Clay 8.1 0.04 0.3 128 13.8 6.7 1.0 0.7 <0.03 2.1 22 4.5 

14B 500-900 Clay 8.7 0.26 2.2 110 15.1 9.3 2.2 0.6 <0.03 1.6 27 8.1 

S14C 0-100 Sandy Clay Loam 6.9 0.09 0.9 26 10.0 7.3 0.3 1.4 <0.03 1.4 19 1.7 

S14C 100-250 Clay 8 0.19 1.6 21 20.4 14.8 1.4 1.2 <0.03 1.4 38 3.7 

S14C 250-450 Clay 8.5 0.36 3.1 103 15.5 17.0 3.3 0.6 <0.03 0.9 37 9.1 

S14C 450-750 Clay 8.6 0.63 5.4 272 13.2 20.4 3.4 0.5 <0.03 0.6 38 9.1 

S15 0-100 Clay Loam 8.2 0.04 0.3 32 14.8 3.5 0.2 1.6 0.08 4.2 20 0.8 

S15 100-250 Clay 8.4 0.08 0.7 48 25.3 7.7 2.1 0.6 <0.03 3.3 36 5.9 

S15 250-600 Clay 8.5 0.31 2.7 145 27.5 9.8 2.6 0.5 <0.03 2.8 40 6.4 

S15 600-800 Clay 8.5 - - 432 23.7 9.6 3.3 0.4 <0.03 2.5 37 8.9 

S15B 1-100 Sandy Clay Loam 7.5 0.09 0.9 28 7.3 3.9 0.5 0.9 <0.03 1.9 13 4 

S15B 100-250 Clay 8.5 0.17 1.5 78 14.0 13.8 4.3 0.6 <0.03 1.0 33 13.1 

S15B 250-400 Clay 8.8 0.58 5.0 248 14.0 15.6 7.1 0.5 <0.03 0.9 37 19.1 
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Pit 
Depth 
(mm) Texture 

pHw EC 
(dS/m) 

ECe 
(dS/m) 

Cl 
(mg/kg) 

Cations (meq/100g) 

Ca:Mg ECEC 
1:5 

meq 

ESP (%) 

S15B 400-700 Clay 8 2.91 25.0 699 23.2 12.2 2.4 0.5 <0.03 1.9 38 6.3 

S15B 700-1100 Clay 8.4 - - 678 17.0 16.4 4.7 0.6 <0.03 1.0 39 12.2 
S15D 0-150 Sandy Clay Loam 6.1 0.05 0.5 38 9.4 2.7 0.0 1.3 <0.03 3.5 14 0 
S15D 150-300 Clay Loam 6.8 0.02 0.2 60 13.8 2.8 0.0 0.5 <0.03 4.9 17 0.1 
S15D 300-600 Clay 7.1 0.03 0.3 62 16.7 3.4 0.1 0.3 <0.03 4.9 21 0.4 
S15D 600-800 Clay 7.3 - - 41 16.3 3.9 0.1 0.3 <0.03 4.2 21 0.3 

S16 0-50 Sandy Loam 8.1 0.02 0.3 19 4.6 0.8 0.0 0.6 <0.03 6.0 6 0.4 

S16 50-180 Sandy Loam 8 0.02 0.3 20 3.8 0.8 0.0 0.6 <0.03 5.1 5 0.3 

S16 180-450 Sandy Loam 8.1 0.02 0.3 14 2.2 0.8 0.0 0.4 <0.03 2.9 3 1.1 

S16 450-580 Clay 8.2 0.34 2.9 396 2.5 6.9 2.1 0.6 0.05 0.4 12 17.3 

S16 580-850 Sandy Clay Loam 8.5 - - 381 1.9 4.2 0.8 0.0 <0.03 0.5 7 11.8 

S17 0-120 Sandy Loam 7.6 0.03 0.4 19 3.2 1.0 0.0 0.8 <0.03 3.2 5 0.4 

S17 120-450 Sandy Loam 7.9 0.02 0.3 28 2.0 1.1 0.0 0.5 <0.03 1.8 4 1.3 

S17 450-600 Sandy Clay 8.7 - - 90 5.1 3.9 0.3 0.1 <0.03 1.3 9 3.4 

S17 600-800 Sandy Clay 9 - - 128 4.6 5.0 0.6 0.3 <0.03 0.9 11 6 

S18 0-50 Sandy Loam 7.5 0.23 3.2 33 8.2 2.3 0.0 1.7 <0.03 3.6 12 0.3 

S18 50-120 Sandy Loam 7.8 0.08 1.1 38 4.0 1.1 0.0 1.1 <0.03 3.6 6 0.4 

S18 120-450 Sandy Clay Loam 8.4 - - 66 5.4 2.0 0.0 0.2 <0.03 2.7 8 0.3 

S18 450-700 Sandy Clay 8.8 - - 222 5.8 6.7 0.8 0.5 <0.03 0.9 14 5.4 

S18 700-1000 Sandy Clay 8.8 - - 267 5.9 6.5 0.7 0.3 <0.03 0.9 13 5.1 

S19 0-50 Sandy Clay Loam 7.8 0.04 0.4 22 3.2 1.5 0.1 0.7 <0.03 2.1 5 1.3 

S19 50-170 Sandy Clay Loam 7.9 0.03 0.3 30 3.4 2.0 0.2 0.5 <0.03 1.7 6 3.7 

S19 170-400 Sandy Clay Loam 8.9 - - 260 6.2 5.0 1.5 0.0 <0.03 1.2 13 11.8 

S19 400-600 Clay 9.1 - - 397 6.5 7.6 2.0 0.3 <0.03 0.9 16 12.2 

S19 600-1000 Sandy Clay Loam 9.2 - - 519 6.2 9.8 3.1 0.5 <0.03 0.6 20 15.8 

S20A 0-50 Sandy Loam 7.4 0.04 0.6 21 3.7 1.6 0.0 0.9 <0.03 2.3 6 0.4 

S20A 50-150 Sandy Loam 7.5 0.03 0.4 29 2.7 1.0 0.0 0.6 <0.03 2.8 4 0.7 
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Pit 
Depth 
(mm) Texture 

pHw EC 
(dS/m) 

ECe 
(dS/m) 

Cl 
(mg/kg) 

Cations (meq/100g) 

Ca:Mg ECEC 
1:5 

meq 

ESP (%) 

S20A 150-350 Sandy Clay Loam 7.6 0.03 0.3 34 2.7 0.9 0.0 0.7 <0.03 2.9 4 0.4 

S20A 350-550 Clay 7.7 - - 123 7.1 4.1 0.0 0.1 <0.03 1.7 11 0.1 

S20A 550-700 Clay 8.2 - - 50 8.5 5.6 0.1 0.7 <0.03 1.5 15 0.4 

S20 0-50 Sandy Loam 7.1 - - 61 5.2 4.1 0.1 1.2 <0.03 2.1 11 0.9 

S20 50-220 Sandy Clay Loam 7.6 - - 95 6.4 5.8 0.3 1.0 <0.03 1.8 13 2.2 

S20 220-300 Clay 8.2 - - 136 6.7 5.3 0.3 0.0 <0.03 1.7 12 2.8 

S20 300-400 Clay 8.6 - - 114 8.0 7.7 0.5 0.4 <0.03 1.7 17 3.2 

S20 400-1000 Clay 8.8 - - 384 6.5 8.6 1.0 0.3 <0.03 1.2 16 6.1 

S20B 0-50 Sandy Loam 7.2 0.04 0.6 20 3.0 1.2 0.0 0.6 <0.03 2.5 5 0.1 

S20B 50-150 Sandy Loam 7.3 0.04 0.6 18 2.6 1.2 0.0 1.0 <0.03 2.2 5 0.2 

S20B 150-350 Sandy Clay Loam 7.6 0.02 0.2 20 2.6 1.1 0.0 0.5 <0.03 2.4 4 0.4 

S20B 350-450 Clay 7.7 0.04 0.3 96 5.7 5.1 0.1 0.5 <0.03 1.1 11 1 

S20B 450-1000 Clay 8.8 0.12 1.0 35 4.4 5.2 0.3 0.5 <0.03 0.8 10 2.9 

S21 0-170 Sandy Loam 7.1 0.04 0.6 25 3.5 1.7 0.1 1.0 0.05 2.1 6 1.5 

S21 170-400 Clay 8.7 - - 434 6.8 9.6 2.4 0.6 <0.03 0.7 19 12.4 

S21 400-600 Clay 8.8 - - 743 6.3 9.8 2.9 0.6 <0.03 0.6 20 14.8 

S21 600-800 Clay 8.9 - - 673 7.7 10.4 2.9 0.7 <0.03 0.7 22 13.4 

S22 0-300 Sandy Loam 8.6 0.04 0.6 17 3.8 0.9 0.0 0.7 <0.03 4.1 5 0.5 

S22 300-500 Silty Clay Loam 8.7 - - 47 4.0 2.9 0.1 0.4 <0.03 1.4 7 1.5 

S22 500-700 Silty Clay Loam 8.9 - - 37 3.4 2.7 0.1 0.4 <0.03 1.3 7 1.5 

S22 700-900 Silty Clay Loam 9 - - 43 3.5 2.6 0.1 0.3 <0.03 1.3 6 1.2 

S23 0-50 Sandy Clay Loam 8.9 0.06 0.6 32 4.8 2.6 0.3 0.6 <0.03 1.8 8 3 

S23 50-100 Sandy Clay Loam 8.6 0.04 0.4 24 6.1 2.7 0.2 0.7 <0.03 2.3 10 1.6 

S23 100-280 Clay 9 0.11 0.9 139 7.0 10.2 2.4 0.4 <0.03 0.7 20 12 

S23 280-520 Clay 9.3 - - 383 5.8 11.2 3.3 0.2 <0.03 0.5 21 16.1 

S23 520-900 Clay 9.5 - - 381 5.8 10.8 3.4 0.2 <0.03 0.5 20 16.8 

S24 0-200 Sandy Loam 7.5 0.03 0.4 16 2.5 0.9 0.0 0.5 0.04 2.8 4 0.6 
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Pit 
Depth 
(mm) Texture 

pHw EC 
(dS/m) 

ECe 
(dS/m) 

Cl 
(mg/kg) 

Cations (meq/100g) 

Ca:Mg ECEC 
1:5 

meq 

ESP (%) 

S24 200-400 Sandy Loam 7.5 0.02 0.3 14 1.8 0.7 0.0 0.4 <0.03 2.8 3 0.8 

S24 400-600 Clay 7.7 0.04 0.3 145 4.8 3.2 0.2 0.6 <0.03 1.5 9 1.7 

S24 600-800 Sand 7.9 0.04 0.6 18 1.9 1.6 0.1 0.3 <0.03 1.2 4 1.7 

S24A 0-200 Clay Loam 8.1 0.03 0.3 24 5.4 2.1 0.1 0.8 <0.03 2.6 8 1.3 

S24A 200-400 Clay Loam 8.4 0.03 0.3 708 8.9 9.8 2.7 0.3 <0.03 0.9 22 12.4 

S24A 400-600 Clay 8.6 0.02 0.2 754 7.9 9.2 2.6 0.3 <0.03 0.9 20 13 

S24A 600-800 Clay 9 0.04 0.3 239 10.3 7.0 1.8 0.0 <0.03 1.5 19 9.4 

S24B 0-150 Sandy clay 7 0.04 0.3 31 13.3 3.9 0.1 1.8 <0.03 3.4 19 0.6 

S24B 150-300 Clay 7.6 0.06 0.5 42 16.4 6.5 0.7 1.1 <0.02 2.5 25 2.8 

S24B 300-500 Clay 8.5 0.26 2.2 72 22.0 11.4 2.5 0.8 <0.01 1.9 37 6.8 

S24B 500-750 Clay 8.7 0.56 4.8 270 18.3 13.0 5.0 0.6 <0.00 1.4 37 13.5 

S25 0-150 Sandy Clay Loam 8 0.06 0.6 27 3.8 1.9 0.0 1.1 <0.03 2.0 7 0.7 

S25 150-200 Loam 8.2 0.04 0.0 38 1.9 1.7 0.2 0.5 <0.03 1.1 4 4.9 

S25 200-300 Loam 8 - - 309 4.6 7.2 1.1 0.2 <0.03 0.6 13 8.4 

S25 300-600 Clay 8.6 - - 663 6.3 11.3 2.6 0.6 <0.03 0.6 21 12.5 

S25 600-900 Clay 8.6 - - 505 6.6 9.6 1.2 0.6 <0.03 0.7 18 6.7 

S26 0-50 Sandy Clay Loam 7.7 0.06 0.6 27 4.6 1.4 0.0 1.3 <0.03 3.3 7 0.3 

S26 50-150 Sandy Clay Loam 7.9 - - 34 7.0 1.3 0.0 1.1 <0.03 5.4 9 0.4 

S26 150-300 Sandy Loam 7.8 - - 62 5.5 0.3 0.0 0.4 <0.03 19.0 6 0 

S26 300-600 Clay Loam 8.2 - - 49 11.6 1.6 0.0 0.6 <0.03 7.3 14 0.1 

S26 650+ Sandy Loam 8.5 - - 46 8.9 4.1 0.0 0.4 <0.03 2.2 13 0.3 

S27 0-200 Sandy Loam 8.7 0.02 0.3 13 2.7 0.9 0.0 0.6 <0.03 3.0 4 0.1 

S27 200-400 Sandy Clay 8.5 0.03 0.3 54 3.8 2.2 0.1 0.3 <0.03 1.7 6 1.3 

S27 400-600 Sandy Clay 8.3 0.04 0.3 84 4.4 2.9 0.2 0.3 <0.03 1.5 8 1.9 

S27 600-800 Sand 9.3 - - 9 3.7 1.8 0.0 0.1 <0.03 2.1 6 0.7 

S28 0-250 Clay Loam 8.2 0.05 0.4 34 3.6 1.8 0.2 0.7 <0.03 2.0 6 2.9 

S28 250-350 Sandy Clay Loam 8.8 0.03 0.3 144 1.8 1.6 0.7 0.2 <0.03 1.1 4 16.8 
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Pit 
Depth 
(mm) Texture 

pHw EC 
(dS/m) 

ECe 
(dS/m) 

Cl 
(mg/kg) 

Cations (meq/100g) 

Ca:Mg ECEC 
1:5 

meq 

ESP (%) 

S28 350-500 Clay 9 - - 191 6.5 4.2 1.9 0.0 <0.03 1.5 13 15.1 

S28 500-650 Clay 9.2 - - 379 3.5 2.9 2.7 0.0 <0.03 1.2 9 29.7 

S28 650-1000 Clay 9.3 - - 495 4.4 0.3 2.6 0.0 <0.03 14.2 7 35.6 
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Northern area – selected chemical data 

Pit Depth (mm) Texture 
pHw EC (dS/m) ECe 

(dS/m) 
Cl 

(mg/kg) Cations (meq/100g) 
Ca:Mg ECEC 1:5 

meq 
ESP (%) 

       Ca Mg Na K Al    
N1 0-100 Sandy Clay Loam 6.1 0.11 1.0 34 9.0 5.5 0.9 0.8 <0.03 1.6 16 5.5 

N1 100-300 Medium clay 8.4 0.23 2.0 93 16.2 9.3 4.7 0.4 <0.03 1.7 31 15.4 

N1 300-500 Medium clay 8.5 - - 237 17.3 11.3 7.0 0.4 <0.03 1.5 36 19.4 

N1 500-900 Sandy Clay 7.4   205 40.0 6.4 1.8 0.4 <0.03 6.3 49 3.7 

N2 0-100 Sandy Clay Loam 6.1 0.09 0.9 36 4.7 3.3 0.7 1.2 <0.03 1.4 10 7.4 

N2 100-300 Medium Clay 8.2 0.12 1.0 52 13.8 7.8 3.8 0.3 <0.03 1.8 26 14.8 

N2 300-500 Medium Clay 8.2 0.21 1.8 73 11.9 7.2 4.0 0.3 <0.03 1.7 23 17.1 

N2 500-750 Sandy Clay 8.9 - - 145 9.5 6.1 5.5 0.2 <0.03 1.6 21 25.8 

N3 0-100 Medium Clay 6.8 0.11 0.9 41 10.3 5.5 1.3 0.8 <0.03 1.9 18 7.3 

N3 100-200 Medium Clay 7.8 0.12 1.0 43 16.5 7.4 2.7 0.5 <0.03 2.2 27 10 

N3 200-400 Medium Clay 7.9 0.09 0.8 46 14.1 6.0 2.6 0.3 <0.03 2.4 23 11.3 

N3 400-600 Clay 8.7 - - 47 13.2 5.8 3.0 0.2 <0.03 2.3 22 13.5 

N3 600-1000 Clay 8.7 - - 66 11.2 6.6 4.1 0.2 <0.03 1.7 22 18.6 

N4 0-150 Clay Loam 6.4 0.07 0.6 28 11.0 6.4 0.3 1.7 <0.03 1.7 19 1.6 

N4 150-300 Medium Clay 7.2 0.05 0.4 45 16.0 7.7 0.9 0.5 <0.03 2.1 25 3.6 

N4 300-500 Medium Clay 8 0.07 0.6 46 20.5 9.5 1.8 0.5 <0.03 2.2 32 5.6 

N4 500-800 Medium Clay 8.6 - - 50 15.4 6.6 2.2 0.1 <0.03 2.3 24 9.1 

N5 0-150 Light clay 6.2 0.05 0.4 26 5.7 3.8 0.6 1.1 <0.03 1.5 11 5.5 

N5 150-300 Light clay 7.7 0.06 0.5 45 5.3 3.7 2.9 0.1 <0.03 1.4 12 24.1 

N5 300-500 Light clay 7.8 0.35 3.0 203 7.3 8.2 8.9 0.2 <0.03 0.9 25 36.1 

N5 500-800 Light clay 8 0.42 3.6 241 5.6 6.9 8.6 0.2 <0.03 0.8 21 40.3 

N6 0-150 Sandy Clay Loam 5.9 0.05 0.5 29 4.8 3.5 0.8 0.7 <0.03 1.4 10 8.1 

N6 150-350 Medium clay 7.6 0.09 0.8 47 10.1 8.0 3.5 0.3 <0.03 1.3 22 16 
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Pit Depth (mm) Texture 
pHw EC (dS/m) ECe 

(dS/m) 
Cl 

(mg/kg) Cations (meq/100g) 
Ca:Mg ECEC 1:5 

meq 
ESP (%) 

N6 350-550 Sandy Clay Loam 8.7 - - 131 11.7 10.9 6.0 0.3 <0.03 1.1 29 20.8 

N6 550-700 Sandy Clay Loam 8.5 - - 223 9.2 10.2 5.9 0.3 <0.03 0.9 26 23.1 

N6 700-1000 Sandy Clay 8.9 - - 439 13.5 12.9 6.4 0.5 <0.03 1.0 33 19.2 

N7 0-150 Clay Loam 6.4 0.13 1.1 50 5.5 3.5 1.2 0.9 <0.03 1.6 11 10.8 

N7 150-350 Light clay 8.9 - - 53 11.7 7.9 8.0 0.2 <0.03 1.5 28 28.8 

N7 350-550 Light clay 9.1 - - 91 9.9 6.0 7.1 0.2 <0.03 1.7 23 30.7 

N7 550-850 Light clay 8.9 - - 324 7.8 7.8 10.1 0.4 <0.03 1.0 26 38.7 

N8 0-100 Sandy Loam 6 0.04 0.6 19 6.0 3.0 0.2 1.1 <0.03 2.0 10 1.9 

N8 100-150 Sandy clay 6.6 0.03 0.3 23 10.9 4.9 0.4 0.4 <0.03 2.2 17 2.3 

N8 150-400 Sandy Clay Loam 7.8 0.05 0.5 19 26.7 14.0 1.7 0.5 <0.03 1.9 43 4 

N8 400-750 Sandy Clay Loam 8.6 0.18 1.7 19 23.9 14.8 2.4 0.5 <0.03 1.6 42 5.8 

N9 0-50 Clay Loam 6.2 0.07 0.6 21 4.7 2.5 0.4 1.1 <0.03 1.9 8.7 4.5 

N9 50-150 Clay Loam 6.3 0.06 0.5 23 4.3 2.2 0.5 0.5 <0.03 2.0 7.5 7 

N9 150-300 Clay Loam 7.7 0.06 0.5 110 6.8 4.1 1.9 0.1 <0.03 1.7 12.9 14.7 

N9 300-700 Medium clay 8.8 0.14 1.2 89 8.6 5.9 3.9 0.2 <0.03 1.5 18.6 21 

N9 700-1100 Sandy Clay 8.8 0.25 2.2 147 7.6 4.7 3.7 0.0 <0.03 1.6 16.0 23.1 

N10 0-50 Silty Clay Loam 6.7 0.09 0.0 38 5.2 4.3 0.8 0.6 <0.03 1.2 10.8 7.1 

N10 50-150 Silty Clay Loam 6.7 0.11 0.0 23 5.6 3.6 0.5 0.7 <0.03 1.6 10.4 4.9 

N10 150-350 Medium Clay 8.9 0.37 3.2 140 12.5 8.7 3.1 0.1 <0.03 1.4 24.4 12.7 

N10 350-500 Sandy Clay 9.1 0.49 4.2 209 13.6 9.3 3.8 0.1 <0.03 1.5 26.8 14.2 

N10 500-1100 Sandy Clay 9.2 0.68 5.8 271 11.9 9.6 4.0 0.2 <0.03 1.2 25.7 15.6 

N11 0-50 Sandy Clay Loam 6.3 0.07 0.7 26 3.9 2.0 0.1 1.4 <0.03 2.0 7.4 1.7 

N11 50-300 Sandy Clay Loam 7.3 0.03 0.3 21 4.5 1.9 0.1 0.9 <0.03 2.4 7.4 0.9 

N11 300-400 Sandy Clay Loam 8.1 0.02 0.2 26 2.9 1.6 0.3 0.4 <0.03 1.8 5.2 6.2 

N11 400-800 Medium clay 8.3 0.04 0.3 71 7.1 5.8 1.4 0.0 <0.03 1.2 14.3 9.8 
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Western area – selected physical data 

Pit Depth Horizon Texture Structure Coarse Fragments 
     Amount Size 
W1 0-100 A1 Sandy Loam Weak Pedality Many (20-50%) 6-20mm 
W1 100-200 A2 Sandy Clay Loam Weak Pedality Many (20-50%) 20-60mm 

W1 200-300 A2 Sandy Clay Loam Weak Pedality Many (20-50%) 20-60mm 

W1 300-400 C Sand / Rock Single Grained Very Abundant (>90%) 20-60mm 

W1 400-700 C Sand / Rock Single Grained Very Abundant (>90%) 20-60mm 

W2 0-100 A1 Sandy Loam Weak Pedality Many (20-50%) 6-20mm 
W2 100-200 A2 Sandy Clay Loam Weak Pedality Abundant (50-90%) 60-200mm 

W2 200-300 A2 Sandy Clay Loam Weak Pedality Abundant (50-90%) 60-200mm 

W2 300-400 A2 Sandy Clay Loam Weak Pedality Abundant (50-90%) 60-200mm 

W2 400 C Rock - - - 

W3 0-120 A1 Sandy Clay Loam Weak Pedality Common (10-20%) 6-20mm 
W3 120-250 A2 Sandy Clay Loam Weak Pedality Many (20-50%) 6-20mm 
W3 250-550 B1 Clay Strong Pedality Common (10-20%) 20-60mm 

W3 550-750 B2 Clay Strong Pedality Common (10-20%) 20-60mm 

W3 750-1000 B2 Clay Strong Pedality Common (10-20%) 20-60mm 

W3A 0-200 A1 Sandy Clay Loam Weak Pedality Many (20-50%) 6-20mm 
W3A 200-380 A2 Sandy Loam Weak Pedality Few (2-10%) 6-20mm 
W3A 380-650 B1 Clay Moderate Pedality Many (20-50%) 6-20mm 

W3A 650-800 B2 Clay Strong Pedality Abundant (50-90%) 60-200mm 

W3A 800-1000 B2 Clay Strong Pedality Abundant (50-90%) 60-200mm 

W4 0-200 A1 Sandy Clay Loam Weak Pedality Very Few (<2%) 2-6mm 
W4 200-400 A1 Sandy Clay Loam Weak Pedality Very Few (<2%) 6-20mm 
W4 400-550 A2 Clay Moderate Pedality Many (20-50%) 6-20mm 

W4 550-800 B1 Sandy Clay Moderate Pedality Many (20-50%) 6-20mm 

W4 800-1000 B1 Sandy Clay Moderate Pedality Many (20-50%) 6-20mm 

W5 0-120 A1 Sandy Clay Loam Weak Pedality Common (10-20%) 6-20mm 
W5 120-250 B1 Sandy Clay Loam Weak Pedality Common (10-20%) 6-20mm 
W5 250-500 B1 Sandy Clay Loam Weak Pedality Common (10-20%) 6-20mm 
W5 500-750 B2 Sandy Clay Loam Moderate Pedality Many (20-50%) 6-20mm 
W5 750-1000 B2 Sandy Clay Loam Moderate Pedality Many (20-50%) 6-20mm 
W6 0-150 A1 Sandy Loam Weak Pedality Common (10-20%) 6-20mm 
W6 150-300 A2 Sandy Loam Weak Pedality Many (20-50%) 6-20mm 
W6 300-450 A2 Sandy Loam Weak Pedality Many (20-50%) >600mm 
W6 450-550 C1 Sand Strong Pedality Very Abundant (>90%) >600mm 
W6 550-650 C1 Sand Strong Pedality Very Abundant (>90%) >600mm 
W7 0-190 A1 Sandy Loam Weak Pedality Few (2-10%) 2-6mm 
W7 190-320 A2 Sandy Loam Weak Pedality Very Few (<2%) 2-6mm 

W7 320-450 B1 Clay Moderate Pedality Very Few (<2%) 6-20mm 

W7 450-600 B1 Clay Moderate Pedality Very Few (<2%) 20-60mm 
W7 600-1000 B2 Sandy Clay Weak Pedality Very Abundant (>90%) 20 - 60mm 

W8 0-220 A1 Sandy Loam Weak Pedality Common (10-20%) 6-20mm 
W8 220-400 A2 Sandy Loam Weak Pedality Common (10-20%) 6-20mm 
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Pit Depth Horizon Texture Structure Coarse Fragments 
W8 400-600 B1 Clay Strong Pedality Common (10-20%) 6-20mm 
W8 600-800 B1 Clay Strong Pedality Common (10-20%) 6-20mm 
W8 800-1000 B2 Clay Strong Pedality Common (10-20%) 6-20mm 
W9 0-80 A11 Sandy Loam Weak Pedality Few (2-10%) 2-6mm 
W9 80-310 A12 Sandy Loam Weak Pedality Many (20-50%) 2-6mm 

W9 310-420 A2 Sandy Loam Massive Many (20-50%) 6-20mm 

W9 420-750 B1 Clay Strong Pedality Few (2-10%) 2-6mm 

W9 750-1000 B2 Clay Strong Pedality Few (2-10%) 2-6mm 

W29 0-50 A11 Sandy Loam Weak Pedality Few (2-10%) 2-6mm 
W29 50-210 A12 Sandy Loam Moderate Pedality Common (10-20%) 2-6mm 

W29 210-340 A2 Sandy Loam Weak Pedality Few (2-10%) 2-6mm 

W29 340-750 B2 Clay Strong Pedality Few (2-10%) 2-6mm 

W29 750-1000 B2 Clay Strong Pedality Few (2-10%) 2-6mm 

W30 0-130 A1 Clay Loam Moderate Pedality Many (20-50%) 6-20mm 

W30 130-300 

A 
(gravel 
layer) 

Clay Loam Moderate Pedality Very Abundant (>90%) 20-60mm 

W30 300-500 B1 Clay Strong Pedality Few (2-10%) 6-20mm 

W30 500-750 B1 Clay Strong Pedality Few (2-10%) 2-6mm 

W30 750-1000 B2 Clay Strong Pedality Very Few (<2%) 2-6mm 

W31 0-50 A1 Sandy Loam Weak Pedality Many (20-50%) 6-20mm 
W31 50-160 A1 Sandy Loam Weak Pedality Many (20-50%) 20-60mm 

W31 160-250 A2 Sandy Clay Loam Massive Abundant (50-90%) 20-60mm 

W31 250-350 B1 Sandy Clay Loam Massive Abundant (50-90%) 6-20,, 
W31 350-500 B2 Clay Strong Pedality Many (20-50%) 6-20mm 
W31 500-1000 B2 Clay Strong Pedality Many (20-50%) 6-20mm 
W32 0-50 A1 Sandy Loam Weak Pedality Abundant (50-90%) 20-60mm 
W32 50-150 A1 Sandy Loam Weak Pedality Abundant (50-90%) 20-60mm 

W32 150-400 A2 Sandy Clay Loam Massive Abundant (50-90%) 6-20mm 

W32 400-550 B1 Clay Strong Pedality Many (20-50%) 6-20mm 

W32 500-700 B2 Clay Strong Pedality Many (20-50%) 6-20mm 

W33 0-50 A1 Sandy Loam Weak Pedality Common (10-20%) 20-60mm 
W33 50-150 A1 Sandy Loam Weak Pedality Common (10-20%) 20-60mm 

W33 150-300 A2 Sandy Clay Loam Weak Pedality Many (20-50%) 20-60mm 

W33 300-450 B2 Sandy Clay Strong Pedality Common (10-20%) 60-200mm 

W33 450-600 B2 Sandy Clay Strong Pedality Common (10-20%) 60-200mm 

W33 600+ C Rock       
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Southern area – selected physical data 

Pit Depth Horizon Texture Structure Coarse Fragments  
     Amount Size 
S10 0-50 A1 Sandy Clay Loam Weak Pedality - - 

S10 50-150 A1 Sandy Clay Loam Weak Pedality - - 

S10 150-380 B1 Sandy Clay Loam Weak Pedality Few (2-10%) 6-20mm 

S10 380-600 B2 Clay Strong Pedality Few (2-10%) 2-6mm 

S10 600-800 B22 Clay Strong Pedality Few (2-10%) 2-6mm 

S10 800-1000 B3 Clay Polyhedral Common (10-20%) 2-6mm 
S10C 0 - 150 A1 Sandy Loam Weak Pedality Many (20-50%) 6-20mm 
S10C 150 - 350 B1 Sandy Clay Strong Pedality Many (20-50%) 6-20mm 
S10C 350-550 B2 Sandy Clay Strong Pedality Many (20-50%) 6-20mm 
S10C 550-800 B2 Sandy Clay Strong Pedality Many (20-50%) 6-20mm 
S10C 800-1100 B2 Sandy Clay Strong Pedality Many (20-50%) 6-20mm 
S11 0-50 A1 Sandy Clay Loam Weak Pedality Very Few (<2%) 6-20mm 

S11 50-270 A1 Sandy Clay Loam Weak Pedality Very Few (<2%) 6-20mm 

S11 270-330 A2 Sandy Clay Loam Massive Many (20-50%) 2-6mm 

S11 330-600 B1 Clay Strong Pedality Few (2-10%) 6-20mm 

S11 600-1000 B2 Clay Strong Pedality - - 
S11A 0-250 A1 Sandy Clay Loam Moderate Pedality - - 
S11A 250-410 A2 Sandy Clay Loam Moderate Pedality Few (2-10%) 2-6mm 

S11A 410-500 A22 Sandy Clay Strong Pedality Few (2-10%) 6-20mm 

S11A 500-750 B1 Sandy Clay Strong Pedality - - 
S11A 750-1000 B2 Sandy Clay Strong Pedality - - 
S12 0-150 A1 Sandy Clay Loam Weak Pedality Many (20-50%) 2-6mm 

S12 150-330 A2 Sandy Clay Loam Weak Pedality Abundant (50-90%) 200-600mm 

S12 330-500 B1 Sandy Clay Moderate Pedality Few (2-10%) 6-20mm 

S12 500-750 B1 Sandy Clay Moderate Pedality Few (2-10%) 2-6mm 

S12 750-1000 B2 Clay Strong Pedality Common (10-20%) 2-6mm 

S13 0-150 A1 Sandy Loam Weak Pedality Few (2-10%) 2-6mm 

S13 150-350 A2 Sandy Loam Weak Pedality Few (2-10%) 6-20mm 

S13 350-500 B1 Clay Strong Pedality - - 
S13 500-750 B2 Clay Strong Pedality Common (10-20%) 2-6mm 

S13 750-1000 B2 Clay Strong Pedality Common (10-20%) 2-6mm 

S14A 0-150 A1 Sandy Loam Weak Pedality - - 

S14A 150-300 A2 Sandy Loam Massive - - 

S14A 300-600 B1 Clay Strong Pedality - - 

S14A 600-800 B2 Sandy Clay Loam Strong Pedality - - 

S14A 800-1000 B3 Sandy Clay Loam Polyhedral Very Few (<2%) 2-6mm 
S14 0-150 A Silty Clay Loam Strong Pedality Very Few (<2%) 2-6mm 

S14 150-400 B1 Silty Clay Strong Pedality - - 

S14 400-600 B2 Clay Strong Pedality - - 

S14 600-700 B2 Clay Strong Pedality - - 

S14 700-1000 B3 Clay Strong Pedality - - 

14B 0-50 A1 Sandy Clay Loam Strong Pedality - - 
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Pit Depth Horizon Texture Structure Coarse Fragments  
14B 50-150 A1 Sandy Clay Loam Strong Pedality - - 

14B 150-260 B1 Silty Clay Moderate Pedality - - 

14B 260-500 B2 Clay Strong Pedality - - 

14B 500-900 B22 Clay Strong Pedality - - 

S14C 0-100 A1 Sandy Clay Loam Weak Pedality Common (10-20%) 2-6mm 
S14C 100-250 B1 Clay Weak Pedality Common (10-20%) 2-6mm 
S14C 250-450 B2 Clay Strong Pedality Common (10-20%) 2-6mm 
S14C 450-750 B2 Clay Strong Pedality Common (10-20%) 2-6mm 
S14C 750-1000 B2 Clay Strong Pedality Common (10-20%) 2-6mm 
S15 0-100 A1 Clay Loam Moderate Pedality - - 

S15 100-250 A2 Clay Strong Pedality Few (2-10%) 20-60mm 

S15 250-600 B1 Clay Moderate Pedality Many (20-50%) 6-20mm 

S15 600-800 B2 Clay Strong Pedality Very Few (<2%) 6-20mm 
S15B 1-100 A1 Sandy Clay Loam Weak Pedality Common (10-20%) 2-6mm 

S15B 100-250 B1 Clay Strong Pedality Many (20-50%) 2-6mm 

S15B 250-400 B2 Clay Strong Pedality Many (20-50%) 2-6mm 

S15B 400-700 B2 Clay Strong Pedality Many (20-50%) 2-6mm 

S15B 700-1100 B2 Clay Strong Pedality Many (20-50%) 2-6mm 
S15D 0-150 A1 Sandy Clay Loam Weak Pedality Many (20-50%) 6-20mm 
S15D 150-300 B1 Clay Loam Strong Pedality Common (10-20%) 2-6mm 
S15D 300-600 B2 Clay Strong Pedality Abundant (50-90%) 20-60mm 
S15D 600-800 B2 Clay Strong Pedality Abundant (50-90%) 20-60mm 
S16 0-50 A1 Sandy Loam Weak Pedality - - 

S16 50-180 A1 Sandy Loam Weak Pedality - - 

S16 180-450 A2 Sandy Loam Massive - - 

S16 450-580 B1 Clay Strong Pedality - - 

S16 580-850 B2 Sandy Clay Loam Strong Pedality - - 

S16 850-1000 B3 Sandy Clay Loam Polyhedral Very Few (<2%) 2-6mm 

S17 0-120 A1 Sandy Loam Weak Pedality Common (10-20%) 6-20mm 

S17 120-450 A2 Sandy Loam Weak Pedality Abundant (50-90%) 6-20mm 

S17 450-600 B1 Sandy Clay Strong Pedality Common (10-20%) 20-60mm 

S17 600-800 B2 Sandy Clay Strong Pedality Common (10-20%) 20-60mm 

S18 0-50 A11 Sandy Loam Weak Pedality Common (10-20%) 20-60mm 

S18 50-120 A12 Sandy Loam Moderate Pedality Abundant (50-90%) 6-20mm 
S18 120-450 B1 Sandy Clay Loam Massive Many (20-50%) 6-20mm 

S18 450-700 B2 Sandy Clay Massive Very Abundant (>90%) 60-200mm 

S18 700-1000 B2 Sandy Clay Massive Very Abundant (>90%) 60-200mm 

S19 0-50 A1 Sandy Clay Loam Moderate Pedality Common (10-20%) 20-60mm 

S19 50-170 A1 Sandy Clay Loam Moderate Pedality Common (10-20%) 20-60mm 

S19 170-400 B1 Sandy Clay Loam Moderate Pedality Common (10-20%) 2-6mm 

S19 400-600 B2 Clay Strong Pedality Few (2-10%) 2-6mm 

S19 600-1000 B3 Sandy Clay Loam Strong Pedality Abundant (50-90%) 6-20mm 

S20A 0-50 A1 Sandy Loam Weak Pedality Many (20-50%) 6-20mm 

S20A 50-150 A1 Sandy Loam Weak Pedality Many (20-50%) 20-60mm 

S20A 150-350 B1 Sandy Clay Loam Massive Abundant (50-90%) 6-20mm 
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Pit Depth Horizon Texture Structure Coarse Fragments  
S20A 350-550 B2 Clay Strong Pedality Common (10-20%) 200-600mm 

S20A 550-700 B2 Clay Strong Pedality Common (10-20%) 200-600mm 

S20A 700+ C Rock Massive Very Abundant (>90%) - 
S20 0-50 A1 Sandy Loam Weak Pedality Abundant (50-90%) 2-6mm 

S20 50-220 B1 Sandy Clay Loam Moderate Pedality Many (20-50%) 6-20mm 
S20 220-300 B2 Clay Strong Pedality Many (20-50%) 6-20mm 

S20 300-400 B2 Clay Strong Pedality Many (20-50%) 6-20mm 

S20 400+ C Rock       
S20B 0-50 A1 Sandy Loam Weak Pedality Many (20-50%) 6-20mm 

S20B 50-150 A1 Sandy Loam Weak Pedality Many (20-50%) 6-20mm 

S20B 150-350 B1 Sandy Clay Loam Weak Pedality Common (10-20%) 20-60mm 

S20B 350-450 B2 Clay Moderate Pedality Abundant (50-90%) 60-200mm 

S20B 450-1000 B2 Clay Moderate Pedality Abundant (50-90%) 60-200mm 

S21 0-170 A1 Sandy Loam Weak Pedality Abundant (50-90%) 20-60mm 

S21 170-400 B1 Clay Moderate Pedality - - 

S21 400-600 B1 Clay Moderate Pedality - - 

S21 600-800 B2 Clay Moderate Pedality - - 

S21 800-1000 B2 Clay Moderate Pedality - - 

S22 0-300 A1 Sandy Loam Weak Pedality Abundant (50-90%) 6-20mm 

S22 300-500 C Silty Clay Loam Weak Pedality Very Abundant (>90%) 60-200mm 

S22 500-700 C Rock  - - 

S22 700-900       - - 

S23 0-50 A11 Sandy Clay Loam Weak Pedality Few (2-10%) 6-20mm 

S23 50-100 A11 Sandy Clay Loam Weak Pedality Few (2-10%) 6-20mm 
S23 100-280 A12 Clay Strong Pedality Common (10-20%) 2-6mm 

S23 280-520 B1 Clay Strong Pedality Few (2-10%)  
S23 520-900+ B2 Clay Moderate Pedality     
S24 0-200 A1 Sandy Loam Weak Pedality Abundant (50-90%) 20-60mm 

S24 200-400 A2 Sandy Loam Weak Pedality Abundant (50-90%) 20-60mm 

S24 400-600 C Clay Moderate Pedality Very Abundant (>90%) 2-6mm 

S24 600-800 C Sand Massive Very Abundant (>90%) 20-60mm 
S24A 0-200 A1 Clay Loam Weak Pedality Very Few (<2%) 20-60mm 

S24A 200-400 B1 Clay Loam Weak Pedality - - 

S24A 400-600 B2 Clay Strong Pedality - - 

S24A 600-800 B2 Clay Strong Pedality - - 

S24B 0-150 A1 Sandy clay Weak Pedality Common (10-20%) 2-6mm 
S24B 150-300 B1 Clay Strong Pedality Common (10-20%) 6-20mm 
S24B 300-500 B2 Clay Strong Pedality Common (10-20%) 6-20mm 
S24B 500-750 B2 Clay Strong Pedality Common (10-20%) 6-20mm 
S24B 750-1000 B2 Clay Strong Pedality Common (10-20%) 6-20mm 
S25 0-150 A1 Sandy Clay Loam Strong Pedality Many (20-50%) 6-20mm 

S25 150-200 A2 Loam Single Grained Many (20-50%) 6-20mm 
S25 200-300 A2 Loam Single Grained Many (20-50%) 6-20mm 

S25 300-600 B1 Clay Strong Pedality Very Few (<2%) 6-20mm 

S25 600-900 B2 Clay Strong Pedality Few (2-10%) 6-20mm 
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Pit Depth Horizon Texture Structure Coarse Fragments  
S26 0-50 A1 Sandy Clay Loam Moderate Pedality Many (20-50%) 6-20mm 

S26 50-150 A1 Sandy Clay Loam Moderate Pedality Many (20-50%) 6-20mm 
S26 150-300 A2 Sandy Loam Weak Pedality Many (20-50%) 20-60mm 

S26 300-600 B2 Clay Loam Moderate Pedality Common (10-20%) 20-60mm 

S26 650+ C1 Sandy Loam Massive Very Abundant (>90%) 60-200mm 

S27 0-200 A1 Sandy Loam Weak Pedality Few (2-10%) 6-20mm 

S27 200-400 B1 Sandy Clay Strong Pedality - - 

S27 400-600 B2 Sandy Clay Strong Pedality - - 

S27 600-800 C1 Sand Strong Pedality - - 

S28 0-250 A1 Clay Loam Weak Pedality - - 

S28 250-350 A2 Sandy Clay Loam Weak Pedality - - 

S28 350-500 B1 Clay Moderate Pedality - - 

S28 500-650 B1 Clay Moderate Pedality - - 

S28 650-1000 B2 Clay Strong Pedality Few (2-10%) 2-6mm 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Northern area – selected physical data 
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Pit Depth Horizon Texture Structure Coarse Fragments  
     Amount Size 
N1 0-100 A1 Sandy Clay Loam Weak Pedality Few (2-10%) 6-20mm 
N1 100-300 B1 Medium clay Strong Pedality Few (2-10%) 2-6mm 
N1 300-500 B1 Medium clay Strong Pedality Few (2-10%) 2-6mm 
N1 500-900 B2 Sandy Clay Moderate Pedality Very Few (<2%) 2-6mm 
N1 900-1100 B3 Sandy Clay Moderate Pedality Common (10-20%) 6-20mm 
N2 0-100 A1 Sandy Clay Loam Weak Pedality Few (2-10%) 2-6mm 
N2 100-300 B1 Medium Clay Strong Pedality Many (20-50%) 6-20mm 
N2 300-500 B1 Medium Clay Strong Pedality Many (20-50%) 6-20mm 
N2 500-750 B2 Sandy Clay Moderate Pedality Few (2-10%) 2-6mm 
N2 750-1100 B3 Sandy Clay Moderate Pedality Many (20-50%) 2-6mm 
N3 0-100 A1 Medium Clay Strong Pedality Few (2-10%) 2-6mm 
N3 100-200 A1 Medium Clay Strong Pedality Few (2-10%) 2-6mm 
N3 200-400 B1 Medium Clay Strong Pedality Very Few (<2%) 2-6mm 
N3 400-600 B2 Clay Strong Pedality Few (2-10%) 6-20mm 
N3 600-1000 B3 Clay Strong Pedality - - 
N4 0-150 A1 Clay Loam Moderate Pedality Few (2-10%) 2-6mm 
N4 150-300 B1 Medium Clay Strong Pedality Very Few (<2%) 2-6mm 
N4 300-500 B1 Medium Clay Strong Pedality Very Few (<2%) 2-6mm 
N4 500-800 B2 Medium Clay Strong Pedality Few (2-10%) 6-20mm 
N4 800-1000 B3 Light clay Strong Pedality Few (2-10%) 2-6mm 
N5 0-150 A1 Light clay Strong Pedality Common (10-20%) 2-6mm 
N5 150-300 A1 Light clay Strong Pedality Common (10-20%) 2-6mm 
N5 300-500 B1 Light clay Strong Pedality Very Abundant (>90%) 6-20mm 
N5 500-800 B2 Light clay Strong Pedality Very Abundant (>90%) Rock 
N6 0-150 A1 Sandy Clay Loam Weak Pedality Common (10-20%) 6-20mm 
N6 150-350 B1 Medium clay Strong Pedality Very Few (<2%) 2-6mm 
N6 350-550 B2 Sandy Clay Loam Weak Pedality Many (20-50%) 6-20mm 
N6 550-700 B2 Sandy Clay Loam Weak Pedality Many (20-50%) 6-20mm 
N6 700-1000 B3 Sandy Clay Moderate Pedality - - 
N7 0-150 A1 Clay Loam Moderate Pedality Common (10-20%) 6-20mm 
N7 150-350 B1 Light clay Weak Pedality Many (20-50%) 6-20mm 
N7 350-550 B1 Light clay Weak Pedality Many (20-50%) 6-20mm 
N7 550-850 B2 Light clay Moderate Pedality Few (2-10%) 6-20mm 
N7 850-1100 B3 Sandy Clay Weak Pedality - - 
N8 0-100 A1 Sandy Loam Weak Pedality - - 
N8 100-150 A2 Sandy clay Moderate Pedality Few (2-10%) 2-6mm 
N8 150-400 B1 Sandy Clay Loam Moderate Pedality - - 
N8 400-750 B1 Sandy Clay Loam Moderate Pedality - - 
N8 750-1000 B2 Sandy Clay Loam Moderate Pedality - - 
N9 0-50 A1 Clay Loam Weak Pedality Few (2-10%) 2-6mm 
N9 50-150 A1 Clay Loam Weak Pedality Few (2-10%) 2-6mm 
N9 150-300 A2 Clay Loam Weak Pedality - - 
N9 300-700 B1 Medium clay Moderate Pedality - - 
N9 700-1100 B2 Sandy Clay Moderate Pedality Many (20-50%) 2-6mm 
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Pit Depth Horizon Texture Structure Coarse Fragments  
N10 0-50 A1 Silty Clay Loam Weak Pedality Very Few (<2%) 6-20mm 
N10 50-150 A1 Silty Clay Loam Weak Pedality Very Few (<2%) 6-20mm 
N10 150-350 B1 Medium Clay Strong Pedality Common (10-20%) 6-20mm 
N10 350-500 B2 Sandy Clay Strong Pedality Few (2-10%) 6-20mm 
N10 500-1100 B2 Sandy Clay Strong Pedality Few (2-10%) 6-20mm 
N11 0-50 A1 Sandy Clay Loam Weak Pedality Few (2-10%) 2-6mm 
N11 50-300 A2 Sandy Clay Loam Moderate Pedality Few (2-10%) 2-6mm 
N11 300-400 A3 Sandy Clay Loam Weak Pedality Few (2-10%) 6-20mm 
N11 400-800 B1 Medium clay Strong Pedality Few (2-10%) 2-6mm 

 



 

 

 

 

 

 
 
 
 
 

Appendix C 
Soil Pit Photos 



Representative photos of each soil type 
 

Southern Area 

 

 

S10 – Dermosol    S14a - Sodosol   

 

             

S22 – Tenosol    S17 - Chromosol 

 

 



 Western Area 

 

 W6 – Tenosol       W3a – Chromosol 

 

 

 W4 – Dermosol      W29 - Sodosol  

 

 

 

 



Northern Area 

 

 

  N8- Dermosol     N10 - Sodosol 

 

 



Southern Area 

    
S10 – Brown Dermosol S10c – Brown Dermosol S11 – Brown Dermosol S12 – Brown Dermosol 

    
S15 – Brown Dermosol S23 – Brown Dermosol S19 – Brown Dermosol S24b – Brown Dermosol 



    

S11a – Grey Dermosol S14 – Red Dermosol S24A – Red Dermosol S14b – Red Dermosol 

    
S13 – Brown Sodosol S14a – Brown Sodosol S16 – Brown Sodosol S21 – Brown Sodosol 



 
   

S25 – Brown Sodosol S28 – Brown Sodosol S18 – Leptic Tensol S22 – Leptic Tensol 

    
S24 – Leptic Tensol S17 – Brown Chromosol S20 – Brown Chromosol S20a – Brown Chromosol 



    
S20b – Brown Chromosol S27 – Brown Chromosol S26 – Red Chromosol S14c – Brown Dermosol 

   

 

S15b – Brown Dermosol S24b – Brown Dermosol S15d – Red Dermosol  

 

 



Western Area 

 
 

  

W1 – Leptic Tensol W2 – Leptic Tensol W6 – Leptic Tensol W3  – Brown Chromosol 

    
W3a – Brown Chromosol W8 – Brown Chromosol W31 – Brown Chromosol W32 – Brown Chromosol 



    

W33 – Brown Chromosol W4 – Brown Dermosol W5 – Red Dermosol W30 – Brown Dermosol 

   

 

W7 – Brown Sodosol W9 – Brown Sodosol W29 – Brown Sodosol  

 



Northern Area 

    

N1 – Brown Sodosol N2 – Brown Sodosol N4 – Brown Sodosol N6 – Brown Sodosol 

    

N3 – Brown Dermosol N5 – Brown Dermosol N7 – Brown Dermosol N8 – Brown Dermosol 



   

 

N9 – Brown Dermosol N10 – Brown Sodosol N11 – Brown Sodosol  

 



  

ATTACHMENT 2 
WRITTEN NOTICES TO LANDHOLDERS 



 

 
Whitehaven Coal Limited ABN 68 124 425 396 
Locked Bag 1002, Narrabri NSW 2390 
Tel: +61 2 6794 4755  Fax: +61 2 6794 4753 
www.whitehavencoal.com.au  

 
17 November 2015 
 
 
 
Keith Blanch 
Bungalow 
Braymont Road 
Boggabri  NSW  2382 
 
 
 
Dear Keith, 
 
RE: NOTICE OF APPLICATION FOR A SITE VERIFICATION CERTIFICATE  
 
Whitehaven Coal Limited (WHC) (ABN 68 124 425 396) is planning to make an application to the Secretary of 
the Department of Planning & Environment for a Site Verification Certificate that potential future mining areas 
within parts of Exploration Licences 4699 and 7407 do not constitute Biophysical Strategic Agricultural Land 
(BSAL).   
 
WHC gives notice of the proposed application for a Site Verification Certificate in accordance with 
Clause 17C(3)(a) of the New South Wales State Environmental Planning Policy (Mining, Petroleum Production 
and Extractive Industries) 2007.   
 
Application Details 
 
Proponent: Whitehaven Coal Limited 
 Locked Bag 1002 
 Narrabri  NSW  2390 
 
Site Description:  The Application area is contained within Exploration Licences 4699 and 7407 within the 

local government areas of Gunnedah Shire and Narrabri Shire.  
 A cadastral plan of the Application area is enclosed with this letter. 
 
A copy of the application and any Site Verification Certificate issued will be placed on the Department of 
Planning & Environment website. 
 
For further information, please don’t hesitate to contact the undersigned. 
 
Yours sincerely 
WHITEHAVEN COAL LIMITED 
 

 
 
Mark Edmondson 
General Manager – Technical Services 
Whitehaven Coal 
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Whitehaven Coal Limited ABN 68 124 425 396 
Locked Bag 1002, Narrabri NSW 2390 
Tel: +61 2 6794 4755  Fax: +61 2 6794 4753 
www.whitehavencoal.com.au  

 
27 November 2015 
 
 
 
Jack and Merrianne Corey 
13058 Kamilaroi Highway 
BOGGABRI NSW 2382 
 
 
 
Dear Jack and Merrianne, 
 
RE: NOTICE OF APPLICATION FOR A SITE VERIFICATION CERTIFICATE  
 
Whitehaven Coal Limited (WHC) (ABN 68 124 425 396) is planning to make an application to the Secretary of 
the Department of Planning & Environment for a Site Verification Certificate that potential future mining areas 
within parts of Exploration Licences 4699 and 7407 do not constitute Biophysical Strategic Agricultural Land 
(BSAL).   
 
WHC gives notice of the proposed application for a Site Verification Certificate in accordance with 
Clause 17C(3)(a) of the New South Wales State Environmental Planning Policy (Mining, Petroleum Production 
and Extractive Industries) 2007.   
 
Application Details 
 
Proponent: Whitehaven Coal Limited 
 Locked Bag 1002 
 Narrabri  NSW  2390 
 
Site Description:  The Application area is contained within Exploration Licences 4699 and 7407 within the 

local government areas of Gunnedah Shire and Narrabri Shire.  
 A cadastral plan of the Application area is enclosed with this letter. 
 
A copy of the application and any Site Verification Certificate issued will be placed on the Department of 
Planning & Environment website. 
 
For further information, please don’t hesitate to contact the undersigned. 
 
Yours sincerely 
WHITEHAVEN COAL LIMITED 
 

 
 
Mark Edmondson 
General Manager – Technical Services 
Whitehaven Coal 
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Whitehaven Coal Limited ABN 68 124 425 396 
Locked Bag 1002, Narrabri NSW 2390 
Tel: +61 2 6794 4755  Fax: +61 2 6794 4753 
www.whitehavencoal.com.au  

 
27 November 2015 
 
 
 
Stewart Todd 
General Manager 
Narrabri Shire Council 
PO Box 261 
NARRABRI  NSW  2390 
 
 
Dear Stewart, 
 
RE: NOTICE OF APPLICATION FOR A SITE VERIFICATION CERTIFICATE  
 
Whitehaven Coal Limited (WHC) (ABN 68 124 425 396) is planning to make an application to the Secretary of 
the Department of Planning & Environment for a Site Verification Certificate that potential future mining areas 
within parts of Exploration Licences 4699 and 7407 do not constitute Biophysical Strategic Agricultural Land 
(BSAL).   
 
WHC gives notice of the proposed application for a Site Verification Certificate in accordance with 
Clause 17C(3)(a) of the New South Wales State Environmental Planning Policy (Mining, Petroleum Production 
and Extractive Industries) 2007.   
 
Application Details 
 
Proponent: Whitehaven Coal Limited 
 Locked Bag 1002 
 Narrabri  NSW  2390 
 
Site Description:  The Application area is contained within Exploration Licences 4699 and 7407 within the 

local government areas of Gunnedah Shire and Narrabri Shire.  
 A cadastral plan of the Application area is enclosed with this letter. 
 
A copy of the application and any Site Verification Certificate issued will be placed on the Department of 
Planning & Environment website. 
 
For further information, please don’t hesitate to contact the undersigned. 
 
Yours sincerely 
WHITEHAVEN COAL LIMITED 
 

 
 
Mark Edmondson 
General Manager – Technical Services 
Whitehaven Coal 
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Whitehaven Coal Limited ABN 68 124 425 396 
Locked Bag 1002, Narrabri NSW 2390 
Tel: +61 2 6794 4755  Fax: +61 2 6794 4753 
www.whitehavencoal.com.au  

 
17 November 2015 
 
 
 
Eric Groth 
General Manager 
Gunnedah Shire Council 
PO Box 63 
GUNNEDAH  NSW  2380 
 
 
 
Dear Eric, 
 
RE: NOTICE OF APPLICATION FOR A SITE VERIFICATION CERTIFICATE  
 
Whitehaven Coal Limited (WHC) (ABN 68 124 425 396) is planning to make an application to the Secretary of 
the Department of Planning & Environment for a Site Verification Certificate that potential future mining areas 
within parts of Exploration Licences 4699 and 7407 do not constitute Biophysical Strategic Agricultural Land 
(BSAL).   
 
WHC gives notice of the proposed application for a Site Verification Certificate in accordance with 
Clause 17C(3)(a) of the New South Wales State Environmental Planning Policy (Mining, Petroleum Production 
and Extractive Industries) 2007.   
 
Application Details 
 
Proponent: Whitehaven Coal Limited 
 Locked Bag 1002 
 Narrabri  NSW  2390 
 
Site Description:  The Application area is contained within Exploration Licences 4699 and 7407 within the 

local government areas of Gunnedah Shire and Narrabri Shire.  
 A cadastral plan of the Application area is enclosed with this letter. 
 
A copy of the application and any Site Verification Certificate issued will be placed on the Department of 
Planning & Environment website. 
 
For further information, please don’t hesitate to contact the undersigned. 
 
Yours sincerely 
WHITEHAVEN COAL LIMITED 
 

 
 
Mark Edmondson 
General Manager – Technical Services 
Whitehaven Coal 
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Whitehaven Coal Limited ABN 68 124 425 396 
Locked Bag 1002, Narrabri NSW 2390 
Tel: +61 2 6794 4755  Fax: +61 2 6794 4753 
www.whitehavencoal.com.au  

 
27 November 2015 
 
 
 
Danny Young 
Area Manager North West 
Crown Lands Division of NSW Trade & Investment 
Tamworth Office 
PO Box 2185 
Dangar  NSW  2340 
 
 
Dear Danny, 
 
RE: NOTICE OF APPLICATION FOR A SITE VERIFICATION CERTIFICATE  
 
Whitehaven Coal Limited (WHC) (ABN 68 124 425 396) is planning to make an application to the Secretary of 
the Department of Planning & Environment for a Site Verification Certificate that potential future mining areas 
within parts of Exploration Licences 4699 and 7407 do not constitute Biophysical Strategic Agricultural Land 
(BSAL).   
 
WHC gives notice of the proposed application for a Site Verification Certificate in accordance with 
Clause 17C(3)(a) of the New South Wales State Environmental Planning Policy (Mining, Petroleum Production 
and Extractive Industries) 2007.   
 
Application Details 
 
Proponent: Whitehaven Coal Limited 
 Locked Bag 1002 
 Narrabri  NSW  2390 
 
Site Description:  The Application area is contained within Exploration Licences 4699 and 7407 within the 

local government areas of Gunnedah Shire and Narrabri Shire.  
 A cadastral plan of the Application area is enclosed with this letter. 
 
A copy of the application and any Site Verification Certificate issued will be placed on the Department of 
Planning & Environment website. 
 
For further information, please don’t hesitate to contact the undersigned. 
 
Yours sincerely 
WHITEHAVEN COAL LIMITED 
 

 
 
Mark Edmondson 
General Manager – Technical Services 
Whitehaven Coal 
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Whitehaven Coal Limited ABN 68 124 425 396 
Locked Bag 1002, Narrabri NSW 2390 
Tel: +61 2 6794 4755  Fax: +61 2 6794 4753 
www.whitehavencoal.com.au  

 
27 November 2015 
 
 
 
Darrell Groth 
Essential Energy 
PO Box 718 
QUEANBEYAN  NSW  2620 
 
 
Dear Darrell, 
 
RE: NOTICE OF APPLICATION FOR A SITE VERIFICATION CERTIFICATE  
 
Whitehaven Coal Limited (WHC) (ABN 68 124 425 396) is planning to make an application to the Secretary of 
the Department of Planning & Environment for a Site Verification Certificate that potential future mining areas 
within parts of Exploration Licences 4699 and 7407 do not constitute Biophysical Strategic Agricultural Land 
(BSAL).   
 
WHC gives notice of the proposed application for a Site Verification Certificate in accordance with 
Clause 17C(3)(a) of the New South Wales State Environmental Planning Policy (Mining, Petroleum Production 
and Extractive Industries) 2007.  Essential Energy infrastructure is located within the Site Verification Certificate 
Application area. 
 
Application Details 
 
Proponent: Whitehaven Coal Limited 
 Locked Bag 1002 
 Narrabri  NSW  2390 
 
Site Description:  The Application area is contained within Exploration Licences 4699 and 7407 within the 

local government areas of Gunnedah Shire and Narrabri Shire.  
 A cadastral plan of the Application area is enclosed with this letter. 
 
A copy of the application and any Site Verification Certificate issued will be placed on the Department of 
Planning & Environment website. 
 
For further information, please don’t hesitate to contact the undersigned. 
 
Yours sincerely 
WHITEHAVEN COAL LIMITED 
 

 
 
Mark Edmondson 
General Manager – Technical Services 
Whitehaven Coal 
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Whitehaven Coal Limited ABN 68 124 425 396 
Locked Bag 1002, Narrabri NSW 2390 
Tel: +61 2 6794 4755  Fax: +61 2 6794 4753 
www.whitehavencoal.com.au  

 
27 November 2015 
 
 
 
Michael Marom 
Area General Manager – North West NSW 
Telstra 
1/91-95 Dangar Street 
ARMIDALE  NSW  2350 
 
 
Dear Michael, 
 
RE: NOTICE OF APPLICATION FOR A SITE VERIFICATION CERTIFICATE  
 
Whitehaven Coal Limited (WHC) (ABN 68 124 425 396) is planning to make an application to the Secretary of 
the Department of Planning & Environment for a Site Verification Certificate that potential future mining areas 
within parts of Exploration Licences 4699 and 7407 do not constitute Biophysical Strategic Agricultural Land 
(BSAL).   
 
WHC gives notice of the proposed application for a Site Verification Certificate in accordance with 
Clause 17C(3)(a) of the New South Wales State Environmental Planning Policy (Mining, Petroleum Production 
and Extractive Industries) 2007.  Telstra infrastructure is located within the Site Verification Certificate 
Application area. 
 
Application Details 
 
Proponent: Whitehaven Coal Limited 
 Locked Bag 1002 
 Narrabri  NSW  2390 
 
Site Description:  The Application area is contained within Exploration Licences 4699 and 7407 within the 

local government areas of Gunnedah Shire and Narrabri Shire.  
 A cadastral plan of the Application area is enclosed with this letter. 
 
A copy of the application and any Site Verification Certificate issued will be placed on the Department of 
Planning & Environment website. 
 
For further information, please don’t hesitate to contact the undersigned. 
 
Yours sincerely 
WHITEHAVEN COAL LIMITED 
 

 
 
Mark Edmondson 
General Manager – Technical Services 
Whitehaven Coal 
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