






















 

 

 

 

 

 

 

 

 

 

Litmus Paper Test Results 
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Variable Head Permeability Test Results 
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ALLIED EXPLORATION & GEOTECHNICS LTD

50mm Standpipe Method: Falling Head Test No:

Site:

Contract :

Intake Factor Selection

1.20 mBGL Option

2.70 mBGL
178.00 mm
0.00 mAGL
50.00 mm
2.14 mBGL

1.50 m Minutes Seconds
Total 

Seconds

Water Level

Depth (m) 

Head

(m)
H/H0 Notes

0.18 m 0 0 0 0.000 2.14 1.000
8.43 Ratio 0 30 30 1.550 0.59 0.276

0.0249 m2 1 0 60 1.710 0.43 0.201
3.7706 Coefficient 1 30 90 1.780 0.36 0.168

2 0 120 1.860 0.28 0.131
2 30 150 1.940 0.20 0.093
3 0 180 1.960 0.18 0.084

General Approach 4 0 240 2.000 0.14 0.065
K=         A       .Ln(H1/H2) Eq.(i) 5 0 300 2.040 0.10 0.047

F * (T2 - T1) 6 0 360 2.070 0.07 0.033
Lag Time Analysis 7 0 420 2.090 0.05 0.023

K=   A  Eq.(ii) 8 0 480 2.100 0.04 0.019
F . T 9 0 540 2.100 0.04 0.019

10 0 600 2.110 0.03 0.014
15 0 900 2.140 0.00 0.000

n/a Seconds
n/a m
n/a Seconds
n/a m

Lag Time Analysis Approach
26.09 Seconds

General Approach Eq.(i)

m/s

Lag Time Analysis Eq.(ii)

m/s

A.M 21/10/2021
LC 15/11/2021
KW 15/11/2021Checked & Approved:

N/A

K= 2.53E-04

Approvals

Operator

Calculated 

General Approach
Factor, T1 :

Head, H1 :

Factor, T2 : Permeability Graph

Head, H2 :

Lag Time, T :

Permeability Calculation

K=

Intake Factor, F:

using

2.32πL / ln{1.1(L / D)} + √{1 + 1.1(L / D)²}
Permeability Equations

Eq.(ii) where T is the Basic Time Lag Factor
coinciding with a H/H0 of 0.37
Permeability Variable Determination

Initial Response Zone Calculations Readings

Length, L:

Diameter, D:

L/D:

Response Area, A: 

Well point or hole extended in uniform soil

Initial Water Level: Soil in casing with bottom at impervious boundary

Weather Conditions: Clear/Windy Soil in casing with bottom in uniform soil

Standpipe or Piezometer

Top of Section: Criteria (1) Refer to Exploratory Hole 
Record for soil conditions.Base of Section: Soil flush with bottom at impervious boundary

Diameter of Section: Soil flush with bottom in uniform soil

Measurement Offset: Well point or hole extended at impervious boundary

Standpipe Diameter:

4339 Exploratory Hole: MS\BH03 (Shallow) Depth (mBGL): 5.00
Initial Conditions Comments

Head Office: Unit 25 Stella Gill Industrial Estate, Pelton Fell, Chester-le-Street, County Durham, DH2 2RG
Regional Office: Suite 20 Business Development Centre, Eanam Wharf, Eanam Old Road, Blackburn, BB1 5BL

VARIABLE HEAD PERMEABILITY TEST CALCULATION

BS5930: 1999 (Amendment 1): Section 4: Clause 25.4

Installation Type : 1 of 2
Contract & Position Details

Preliminary Onshore Ground Investigation for NZT
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ALLIED EXPLORATION & GEOTECHNICS LTD

50mm Standpipe Method: Rising Head Test No:

Site:

Contract :

Intake Factor Selection

1.20 mBGL Option

2.70 mBGL
178.00 mm
0.00 mAGL
50.00 mm
2.14 mBGL

1.50 m Minutes Seconds
Total 

Seconds

Water Level

Depth (m) 

Head

(m)
H/H0 Notes

0.18 m 0 0 0 2.740 0.60 1.000
8.43 Ratio 0 30 30 2.690 0.55 0.917

0.0249 m2 1 0 60 2.650 0.51 0.850
3.7706 Coefficient 1 30 90 2.600 0.46 0.767

2 0 120 2.550 0.41 0.683
2 30 150 2.510 0.37 0.617
3 0 180 2.460 0.32 0.533

General Approach 4 0 240 2.390 0.25 0.417
K=         A       .Ln(H1/H2) Eq.(i) 5 0 300 2.310 0.17 0.283

F * (T2 - T1) 6 0 360 2.250 0.11 0.183
Lag Time Analysis 7 0 420 2.200 0.06 0.100

K=   A  Eq.(ii) 8 0 480 2.160 0.02 0.033
F . T 9 0 540 2.140 0.00 0.000

n/a Seconds
n/a m
n/a Seconds
n/a m

Lag Time Analysis Approach
261.00 Seconds

General Approach Eq.(i)

m/s

Lag Time Analysis Eq.(ii)

m/s

A.M 21/10/2021
LC 15/11/2021
K.W 15/11/2021Checked & Approved:

N/A

K= 2.53E-05

Approvals

Operator

Calculated 

General Approach
Factor, T1 :

Head, H1 :

Factor, T2 : Permeability Graph

Head, H2 :

Lag Time, T :

Permeability Calculation

K=

Intake Factor, F:

using

2.32πL / ln{1.1(L / D)} + √{1 + 1.1(L / D)²}
Permeability Equations

Eq.(ii) where T is the Basic Time Lag Factor
coinciding with a H/H0 of 0.37
Permeability Variable Determination

Initial Response Zone Calculations Readings

Length, L:

Diameter, D:

L/D:

Response Area, A: 

Well point or hole extended in uniform soil

Initial Water Level: Soil in casing with bottom at impervious boundary

Weather Conditions: Clear/Windy Soil in casing with bottom in uniform soil

Standpipe or Piezometer

Top of Section: Criteria (1) Refer to Exploratory Hole 
Record for soil conditions.Base of Section: Soil flush with bottom at impervious boundary

Diameter of Section: Soil flush with bottom in uniform soil

Measurement Offset: Well point or hole extended at impervious boundary

Standpipe Diameter:

4339 Exploratory Hole: MS\BH03 (Shallow) Depth (mBGL): 5.00
Initial Conditions Comments

Head Office: Unit 25 Stella Gill Industrial Estate, Pelton Fell, Chester-le-Street, County Durham, DH2 2RG
Regional Office: Suite 20 Business Development Centre, Eanam Wharf, Eanam Old Road, Blackburn, BB1 5BL

VARIABLE HEAD PERMEABILITY TEST CALCULATION

BS5930: 1999 (Amendment 1): Section 4: Clause 25.4

Installation Type : 2 of 2
Contract & Position Details

Preliminary Onshore Ground Investigation for NZT
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ALLIED EXPLORATION & GEOTECHNICS LTD

50mm Standpipe Method: Falling Head Test No:

Site:

Contract :

Intake Factor Selection

23.50 mBGL Option

29.90 mBGL
50.00 mm
0.00 mAGL
50.00 mm
5.70 mBGL

6.40 m Minutes Seconds
Total 

Seconds

Water Level

Depth (m) 

Head

(m)
H/H0 Notes

0.05 m 0 0 0 0.020 5.68 1.000
128.00 Ratio 0 30 30 0.150 5.55 0.977
0.0020 m2 1 0 60 0.340 5.36 0.944
8.3046 Coefficient 1 30 90 0.480 5.22 0.919

2 30 150 0.590 5.11 0.900
3 0 180 0.730 4.97 0.875
4 0 240 0.960 4.74 0.835

General Approach 5 0 300 1.180 4.52 0.796
K=         A       .Ln(H1/H2) Eq.(i) 10 0 600 2.070 3.63 0.639

F * (T2 - T1) 15 0 900 2.710 2.99 0.526
Lag Time Analysis 20 0 1200 3.180 2.52 0.444

K=   A  Eq.(ii) 25 0 1500 3.610 2.09 0.368
F . T 30 0 1800 3.900 1.80 0.317

40 0 2400 4.370 1.33 0.234
50 0 3000 4.680 1.02 0.180
60 0 3600 4.870 0.83 0.146

n/a Seconds
n/a m
n/a Seconds
n/a m

Lag Time Analysis Approach
1491.91 Seconds

General Approach Eq.(i)

m/s

Lag Time Analysis Eq.(ii)

m/s

A.M 20/10/2021
LC 15/11/2021
KW 15/11/2021Checked & Approved:

N/A

K= 1.58E-07

Approvals

Operator

Calculated 

General Approach
Factor, T1 :

Head, H1 :

Factor, T2 : Permeability Graph

Head, H2 :

Lag Time, T :

Permeability Calculation

K=

Intake Factor, F:

using

2.32πL / ln{1.1(L / D)} + √{1 + 1.1(L / D)²}
Permeability Equations

Eq.(ii) where T is the Basic Time Lag Factor
coinciding with a H/H0 of 0.37
Permeability Variable Determination

Initial Response Zone Calculations Readings

Length, L:

Diameter, D:

L/D:

Response Area, A: 

Well point or hole extended in uniform soil

Initial Water Level: Soil in casing with bottom at impervious boundary

Weather Conditions: Rain Soil in casing with bottom in uniform soil

Standpipe or Piezometer

Top of Section: Criteria

Base of Section: Soil flush with bottom at impervious boundary

Diameter of Section: Soil flush with bottom in uniform soil

Measurement Offset: Well point or hole extended at impervious boundary

Standpipe Diameter:

4339 Exploratory Hole: MS\BH05 (Deep) Depth (mBGL): 29.90
Initial Conditions Comments

Head Office: Unit 25 Stella Gill Industrial Estate, Pelton Fell, Chester-le-Street, County Durham, DH2 2RG
Regional Office: Suite 20 Business Development Centre, Eanam Wharf, Eanam Old Road, Blackburn, BB1 5BL

VARIABLE HEAD PERMEABILITY TEST CALCULATION

BS5930: 1999 (Amendment 1): Section 4: Clause 25.4

Installation Type : 1 of 2
Contract & Position Details

Preliminary Onshore Ground Investigation for NZT
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ALLIED EXPLORATION & GEOTECHNICS LTD

50mm Standpipe Method: Rising Head Test No:

Site:

Contract :

Intake Factor Selection

23.50 mBGL Option

29.90 mBGL
50.00 mm
0.00 mAGL
50.00 mm
5.42 mBGL

6.40 m Minutes Seconds
Total 

Seconds

Water Level

Depth (m) 

Head

(m)
H/H0 Notes

0.05 m 0 0 0 9.180 3.76 1.000
128.00 Ratio 0 30 30 9.000 3.58 0.952
0.0020 m2 1 0 60 8.910 3.49 0.928
8.3046 Coefficient 1 30 90 8.820 3.40 0.904

2 0 120 8.730 3.31 0.880
2 30 150 8.650 3.23 0.859
3 0 180 8.570 3.15 0.838

General Approach 4 0 240 8.430 3.01 0.801
K=         A       .Ln(H1/H2) Eq.(i) 5 0 300 8.250 2.83 0.753

F * (T2 - T1) 10 0 600 7.670 2.25 0.598
Lag Time Analysis 15 0 900 7.260 1.84 0.489

K=   A  Eq.(ii) 20 0 1200 6.980 1.56 0.415
F . T 25 0 1500 6.690 1.27 0.338

30 0 1800 6.510 1.09 0.290
40 0 2400 6.270 0.85 0.226
50 0 3000 6.110 0.69 0.184
60 0 3600 5.990 0.57 0.152

n/a Seconds
n/a m
n/a Seconds
n/a m

Lag Time Analysis Approach
1374.62 Seconds

General Approach Eq.(i)

m/s

Lag Time Analysis Eq.(ii)

m/s

A.M 21/10/2021
LC 15/11/2021
KW 15/11/2021Checked & Approved:

N/A

K= 1.72E-07

Approvals

Operator

Calculated 

General Approach
Factor, T1 :

Head, H1 :

Factor, T2 : Permeability Graph

Head, H2 :

Lag Time, T :

Permeability Calculation

K=

Intake Factor, F:

using

2.32πL / ln{1.1(L / D)} + √{1 + 1.1(L / D)²}
Permeability Equations

Eq.(ii) where T is the Basic Time Lag Factor
coinciding with a H/H0 of 0.37
Permeability Variable Determination

Initial Response Zone Calculations Readings

Length, L:

Diameter, D:

L/D:

Response Area, A: 

Well point or hole extended in uniform soil

Initial Water Level: Soil in casing with bottom at impervious boundary

Weather Conditions: Clear/Windy Soil in casing with bottom in uniform soil

Standpipe or Piezometer

Top of Section: Criteria

Base of Section: Soil flush with bottom at impervious boundary

Diameter of Section: Soil flush with bottom in uniform soil

Measurement Offset: Well point or hole extended at impervious boundary

Standpipe Diameter:

4339 Exploratory Hole: MS\BH05 (Deep) Depth (mBGL): 29.90
Initial Conditions Comments

Head Office: Unit 25 Stella Gill Industrial Estate, Pelton Fell, Chester-le-Street, County Durham, DH2 2RG
Regional Office: Suite 20 Business Development Centre, Eanam Wharf, Eanam Old Road, Blackburn, BB1 5BL

VARIABLE HEAD PERMEABILITY TEST CALCULATION

BS5930: 1999 (Amendment 1): Section 4: Clause 25.4

Installation Type : 2 of 2
Contract & Position Details

Preliminary Onshore Ground Investigation for NZT
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ALLIED EXPLORATION & GEOTECHNICS LTD

50mm Standpipe Method: Falling Head Test No:

Site:

Contract :

Intake Factor Selection

2.00 mBGL Option

5.00 mBGL
178.00 mm
0.22 mAGL
50.00 mm
3.70 mBGL

3.00 m Minutes Seconds
Total 

Seconds

Water Level

Depth (m) 

Head

(m)
H/H0 Notes

0.18 m 0 0 0 0.000 3.92 1.000
16.85 Ratio 0 30 30 3.700 0.22 0.056
0.0249 m2

6.0902 Coefficient

General Approach
K=         A       .Ln(H1/H2) Eq.(i)

F * (T2 - T1)

Lag Time Analysis
K=   A  Eq.(ii)

F . T

n/a Seconds
n/a m
n/a Seconds
n/a m

Lag Time Analysis Approach
20.02 Seconds

General Approach Eq.(i)

m/s

Lag Time Analysis Eq.(ii)

m/s

A.M 20/10/2021
L.C 15/11/2021
K.W 15/11/2021Checked & Approved:

N/A

K= 2.04E-04

Approvals

Operator

Calculated 

General Approach
Factor, T1 :

Head, H1 :

Factor, T2 : Permeability Graph

Head, H2 :

Lag Time, T :

Permeability Calculation

K=

Intake Factor, F:

using

2.32πL / ln{1.1(L / D)} + √{1 + 1.1(L / D)²}
Permeability Equations

Eq.(ii) where T is the Basic Time Lag Factor
coinciding with a H/H0 of 0.37
Permeability Variable Determination

Initial Response Zone Calculations Readings

Length, L:

Diameter, D:

L/D:

Response Area, A: 

Well point or hole extended in uniform soil

Initial Water Level: Soil in casing with bottom at impervious boundary

Weather Conditions: Raining Soil in casing with bottom in uniform soil

Standpipe or Piezometer

Top of Section: Criteria (1) Refer to Exploratory Hole 
Record for soil conditions.Base of Section: Soil flush with bottom at impervious boundary

Diameter of Section: Soil flush with bottom in uniform soil

Measurement Offset: Well point or hole extended at impervious boundary

Standpipe Diameter:

4339 Exploratory Hole: MS\BH15 (Shallow) Depth (mBGL): 5.00
Initial Conditions Comments

Head Office: Unit 25 Stella Gill Industrial Estate, Pelton Fell, Chester-le-Street, County Durham, DH2 2RG
Regional Office: Suite 20 Business Development Centre, Eanam Wharf, Eanam Old Road, Blackburn, BB1 5BL

VARIABLE HEAD PERMEABILITY TEST CALCULATION

BS5930: 1999 (Amendment 1): Section 4: Clause 25.4

Installation Type : 1 of 2
Contract & Position Details

Preliminary Onshore Ground Investigation for NZT
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ALLIED EXPLORATION & GEOTECHNICS LTD

50mm Standpipe Method: Rising Head Test No:

Site:

Contract :

Intake Factor Selection

2.00 mBGL Option

5.00 mBGL
178.00 mm
0.00 mAGL
50.00 mm
3.49 mBGL

3.00 m Minutes Seconds
Total 

Seconds

Water Level

Depth (m) 

Head

(m)
H/H0 Notes

0.18 m 0 0 0 4.780 1.29 1.000
16.85 Ratio 0 30 30 4.520 1.03 0.798
0.0249 m2 1 0 60 4.270 0.78 0.605
6.0902 Coefficient 1 30 90 4.010 0.52 0.403

2 0 120 3.770 0.28 0.217
2 30 150 3.540 0.05 0.039
3 0 180 3.490 0.00 0.000

General Approach
K=         A       .Ln(H1/H2) Eq.(i)

F * (T2 - T1)

Lag Time Analysis
K=   A  Eq.(ii)

F . T

n/a Seconds
n/a m
n/a Seconds
n/a m

Lag Time Analysis Approach
95.34 Seconds

General Approach Eq.(i)

m/s

Lag Time Analysis Eq.(ii)

m/s

A.M 21/10/2021
L.C. 15/11/2021
K.W. 15/11/2021Checked & Approved:

N/A

K= 4.29E-05

Approvals

Operator

Calculated 

General Approach
Factor, T1 :

Head, H1 :

Factor, T2 : Permeability Graph

Head, H2 :

Lag Time, T :

Permeability Calculation

K=

Intake Factor, F:

using

2.32πL / ln{1.1(L / D)} + √{1 + 1.1(L / D)²}
Permeability Equations

Eq.(ii) where T is the Basic Time Lag Factor
coinciding with a H/H0 of 0.37
Permeability Variable Determination

Initial Response Zone Calculations Readings

Length, L:

Diameter, D:

L/D:

Response Area, A: 

Well point or hole extended in uniform soil

Initial Water Level: Soil in casing with bottom at impervious boundary

Weather Conditions: Sunny Soil in casing with bottom in uniform soil

Standpipe or Piezometer

Top of Section: Criteria (1) Refer to Exploratory Hole 
Record for soil conditions.Base of Section: Soil flush with bottom at impervious boundary

Diameter of Section: Soil flush with bottom in uniform soil

Measurement Offset: Well point or hole extended at impervious boundary

Standpipe Diameter:

4339 Exploratory Hole: MS\BH15 (Shallow) Depth (mBGL): 5.00
Initial Conditions Comments

Head Office: Unit 25 Stella Gill Industrial Estate, Pelton Fell, Chester-le-Street, County Durham, DH2 2RG
Regional Office: Suite 20 Business Development Centre, Eanam Wharf, Eanam Old Road, Blackburn, BB1 5BL

VARIABLE HEAD PERMEABILITY TEST CALCULATION

BS5930: 1999 (Amendment 1): Section 4: Clause 25.4

Installation Type : 2 of 2
Contract & Position Details

Preliminary Onshore Ground Investigation for NZT
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In-situ Water Quality Parameter Test Results 
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Vibrating Wire Piezometer Test Results 
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Date & Time

IN-SITU VIBRATING WIRE PIEZOMETER READINGS

VWP-MSBH10 (CH3) VWP-MSBH10 (CH2) VWP-MSBH10 (CH1) VWP-MSBH10 (CH4) Temp

VWP-MSBH10 (CH3) Temp VWP-MSBH10 (CH2) Temp VWP-MSBH10 (CH1) Temp

Note: VWP-MSBH10 (CH4) data is not plotted due to groundwater level being periodically above VWP tip - see data table for further information. 
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