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1 INTRODUCTION 

SOCOTEC UK Limited was commissioned in November 2019 by Portsmouth Water Limited 

(Portsmouth Water), to carry out a ground investigation in Havant, Hampshire. The investigation was 

required to obtain information for a proposed reservoir, Havant Thicket Winter Storage Reservoir 

(HTWSR). 

The Investigation Supervisor on behalf of Portsmouth Water was Atkins. 

The scope of the investigation was specified by Atkins and comprised cable percussion and rotary 

boreholes, trial pits, in situ testing, monitoring, laboratory testing and reporting. The investigation was 

performed in accordance with the contract specification, and the general requirements of BS 5930 

(2015), BS EN 1997-2 (2007), BS EN ISO 22475-1 (2006) and other relevant related standards 

identified below. The fieldwork took place between 4 November 2019 and 30 January 2020. 

This report presents the factual records of the fieldwork, monitoring and laboratory testing. The 

information is also presented as digital data as defined in AGS (2017). 

2 SITE SETTING 

2.1 Location and Description 

The proposed HTWSR site lies within a shallow valley located between Havant, Leigh Park and 

Rowlands Castle, approximate 3.2 km north of Havant town centre, Hampshire. The National Grid 

reference for the site is SU 715 097. See Site Location Plan in Appendix A.  

The site has an area of approximately 160 Hectares and comprises predominantly open grassland, 

with some woodland, hedgerows and ditches. The site is mostly utilised for animal grazing with public 

access retained via a bridleway across the middle of the site, with a permissive path around most of 

the perimeter of the site and along ‘The Avenue’. 

To the north and west the site is bounded by wooded areas, the A3(M) is beyond to the west. To the 

east is Red Hill, a residential area, and to the south is the town of Havant. 
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2.2 Published Geology 

The published geological map of the area, (BGS sheet 316, 1998) and the BGS Geoindex Onshore 

Online viewer (2020) show the site partially underlain by Head Deposits comprising clay, silt, sand 

and gravel. This covers an area across the centre of the site, with localised areas around the 

remainder of the site. 

The underlying bedrock is shown to be the London Clay Formation. 

Information provided by Atkins indicates that the geology of the site comprises Quaternary deposits 

of Head, underlain sequentially by the London Clay, Harwich and Reading Formations. The Culver 

Chalk Formation underlies the entire site.  
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Standard penetration tests (SPT) in the boreholes were carried out in accordance with BS EN ISO 

22476-3+A1 (2011) and the SPT hammer energy ratio certificates are included in Appendix B. The 

results are presented on the logs as uncorrected N values. 

Split tube sample descriptions were carried out on undisturbed samples from boreholes ATK-BH-01 

and ATK-BH-02, as scheduled by Atkins. The samples were extruded from the sample tubes, then 

photographed before and after splitting; the sample descriptions are presented in Appendix B.  

Twelve shallow trial pits were undertaken adjacent to selected exploratory holes to facilitate the 

recovery of topsoil samples; the trial pits were nominally located within 1 m of the original exploratory 

holes, on areas not previously excavated. The trial pits have been designated the same ID as the 

corresponding exploratory holes, plus the suffix "-TSS", e.g. ATK-CP-09-TSS. Logs are not included 

for these trial pits as they were not extended below the topsoil, however details are included in the 

Exploratory Hole Summary in Appendix B and in the AGS data. 

The trial pits designated with the nomenclature "TPM" were specified to be for man entry. However, 

due to the ground conditions the technique was amended, and they were carried out as standard 

machine excavated trial pits. After excavation, trial pit ATK-TPM-05 was allowed to stand open 

overnight to assess the short term stability. The trial pit was suitably fenced and protected at the 

surface to prevent access. On inspection the following day, the pit was noted to have collapsed on all 

faces. 

Photographs of the rotary drilled cores, trial pits and split samples are presented in Appendix G. 

On completion of the fieldwork, geotechnical samples were transported to the Doncaster laboratory 

of SOCOTEC for testing and temporary retention.  Geoenvironmental samples were transported from 

site directly to the SOCOTEC laboratory at Bretby, near Burton upon Trent. 
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3.3.2 Soakaway (Infiltration) Testing 

Two soakaway tests were scheduled to be undertaken in shallow hand excavated trial pits adjacent 

to trial pits ATK-TP-05 and ATK-TP-07, the pits were excavated and designated ATK-TP-05i and ATK-

TP-07i.  

Temporary standpipes, nominally 50 mm diameter, were installed in the trials pits and the annulus 

filled with a gravel filter, as detailed on the trial pits logs.  

Due to the saturated nature of the shallow strata, the groundwater in the pits was recorded rising 

before commencement of the tests (before filling with water by the technician). The tests were 

therefore cancelled in agreement with Atkins.   

3.4 Groundwater Monitoring 

Groundwater monitoring instrumentation was installed in selected boreholes, as specified by Atkins; 

details are shown on the relevant borehole logs and summarised in Appendix D.  

The design and type of some instrumentation was changed by Atkins during the fieldwork, informed 

by the findings as works progressed. This included the installation of vibrating wire piezometers 

(VWPs) in three boreholes. 

After completion SOCOTEC were instructed to install data-loggers in selected installations. This 

included data-loggers for the three exploratory holes installed with VWPs, and diver data-loggers in 

each of the standpipes and standpipe piezometers. 

Records of monitoring carried out by SOCOTEC during and after the fieldwork period are presented 

in Appendix D.  

The installation records, calibration certificates and initial readings, recorded by SOCOTEC, for the 

VWPs are presented in Appendix D. SOCOTEC were not required to download data from the 

data-loggers during monitoring.  
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4.2 Geoenvironmental Testing 

Geoenvironmental laboratory testing was scheduled by Atkins on the soil samples recovered during 

the fieldwork, and water samples taken by SOCOTEC from the installations. The results are presented 

in Appendix F. 

There were some samples which were reported as having deviated due to holding times being 

exceeded; alternative samples were recovered and further testing carried. The results for the deviant 

samples have been excluded from the report. 

Six soil samples were screened for the possible presence of asbestos, no asbestos fibres were 

identified. 

4.3 Topsoil Analysis 

A suite of analysis was scheduled by Atkins on samples of topsoil recovered during the fieldwork, 

testing was in accordance with BS 3882 : 2015. The results are presented in Appendix F. 
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APPENDIX B 

EXPLORATORY HOLE RECORDS 

Exploratory Hole Summary B1 

Key to Exploratory Hole Records Key 

SPT Hammer Energy Ratio Report JD02, JD04, RD01 and  TH70 

Borehole Logs ATK-BH-01 and ATK-BH-02 

ATK-CP-01 to ATK-CP-16,          
ATK-CP-07A and ATK-CP-13A  

ATK-RC-01 to ATK-RC-03 

Trial Pit Logs ATK-TP-01 to ATK-TP-08 

ATK-TPM-02 to ATK-TPM-05 

Split Tube Sample Description:  

ATK-BH-01 UT6, UT8, UT10, UT16, UT18, UT20, 
UT22, UT24, UT26 and UT27 

ATK-BH-02 UT5, UT7, UT8, UT9, UT11, UT17, 
UT19 and UT21 

  









 

Notes: 
 
See report text for full references of standards. 
 
Updated October 2018 
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Project No. 

Carried out for 

 

 

 

 

Key 
Sheet 1 of 3 

Key to Exploratory Hole Records 

SAMPLES 
 
Undisturbed 
U 
UT 
TW 
P 
L 
CBR 
BLK 
C / CS 
AMAL 

 
 
 
Driven tube sample 
Driven thin wall tube sample           nominally 100 mm diameter and full recovery unless otherwise stated 
Pushed thin wall tube sample 
Pushed piston sample 
Liner sample from dynamic (windowless) sampling. Full recovery unless otherwise stated 
CBR mould sample 
Block sample 
Core sample (from rotary core) taken for laboratory testing. 
Amalgamated sample 
 

Disturbed 
D 
B 

 
Small sample 
Bu k sample 
 

Other 
W 
G 
 
 
ES 
EW 
 

 
Water sample 
Gas sample 
 
Environmental chemistry samples (in more than one container where appropriate) 
Soil sample 
Water sample 
 

Comments Sample reference numbers are assigned to every sample taken. A sample reference of 'NR' indicates that, while an 
attempt was made to take a tube sample, there was no recovery. 
 
Samples taken from borehole installations (ie water or gas) after hole construction are not shown on the exploratory 
hole logs. 
 
Specimens for point load testing undertaken on site (or other non-lab location) are not shown on the log. 
 

IN SITU TESTS 
 
SPT S or SPT C 
 
 
 
 
 
 
 
IV 
HV 
PP 
KFH, KRH, KPI 
 

 
 
Standard Penetration Test, open shoe (S) or solid cone (C) 
 
The Standard Penetration Test is defined in BS EN ISO 22476-3:2005+A1:2011.  
The incremental blow counts are given in the Field Records column; each increment is 75 mm unless stated otherwise 
and any penetration under self-weight in mm (SW) is noted.  Where the full 300 mm test drive is achieved the total 
number of blows for the test drive is presented as N = ** in the Test column. Where the test drive blows reach 50 the 
total blow count beyond the seating drive is given (without the N = prefix). 
 
in situ vane shear strength, peak (p) and remoulded (r) 
Hand vane shear strength, peak (p) and remoulded (r) 
Pocket penetrometer test, converted to shear strength 
Permeability tests (KFH = falling head, KRH = rising head; KPI = packer inflow);  
results provided in Field Records column (one value per stage for packer tests) 
 

DRILLING RECORDS 
 
The mechanical indices (TCR/SCR/RQD & If) are defined in BS 5930:2015 

TCR 
SCR 
RQD 
If 
NI 
NA 

Total Core Recovery, % 
Solid Core Recovery, % 
Rock Quality Designation, % 
Fracture spacing, mm.  Minimum, typical and maximum spacing measurements are presented.                      
Non-intact - used where the core is fragmented (ie no Solid Core). 
Not-applicable - used where a measurement is not applicable (eg. If, SCR and RQD in non-rock materials). 
 

Flush returns, estimated percentage with colour where relevant, are given in the Records column 
 
CRF 
AZCL 
 
 

Core recovered  in the following run (length in m) 
Assessed zone of core loss 
 
 

GROUNDWATER 
 

 
 

 
 
Groundwater entry 
Depth to groundwater after standing period 
 
 
 
 
 
 
 
 
 
 
 
 

  





 

Notes: 
 
See report text for full references of standards. 
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Carried out for 

 

 

 

 

Key 
Sheet 3 of 3 

Key to Exploratory Hole Records 

 

NOTES 
 

 

1 Soils and rocks are described in accordance with BS EN ISO 14688-1:2018 and 14689-1:2018 respectively and the 
guidance of BS 5930:2015. 
 

2 For fine soils, consistency determined during description is reported for those strata where undisturbed samples are 
available. Where the logger considers that the sample may not be representative of the condition in situ, for whatever 
reason, the reported consistency is given in brackets. The reliability of the sample is indicated by Probably or Possibly  
as appropriate. Hence (Probably firm) indicates the logger is reasonably confident of the assessment, but (Possibly firm) 
means less certainty. Where the samples available are too disturbed to allow a reasonable assessment of the in situ 
condition, no consistency is given. 
 

3 Evidence of the occurrence of very coarse particles (cobbles and boulders) is presented on the logs. However, because  
of their size in relation to the exploratory hole these records may not be fully representative of their size and frequency in 
the ground mass. 
 

4 The declination of bedding and joints is given with respect to the normal to the core axis. Thus in a vertical borehole this  
will be the dip. 
 

5 The assessment of SCR, RQD and Fracture Spacing excludes artificial fractures. 
 

6 Observations of discern ble groundwater entries during the advancement of the exploratory hole are given at the foot of the 
log and in the Legend column. The absence of a recorded groundwater entry should not, however, be interpreted as a 
groundwater level below the base of the borehole. Under certain conditions groundwater entry may not be observed, for 
instance, drilling with water flush or overwater, or boring at a rate faster than water can accumulate in the borehole. 
Similarly, where water entry observations do exist, groundwater may also be present at higher elevations in the ground than 
where recorded in the borehole. In addition, where appropriate, water levels in the hole at the time of recovering individual 
samples or carrying out in situ tests and at shift changes are given in the Records column. 
 

7 The borehole logs present the results of Standard Penetration Tests recorded in the field without correction or 
interpretation. However, in certain ground conditions (eg high hydraulic head or where very coarse particles are present) 
some judgement may be necessary in considering whether the results are representative of in situ mass conditions. 
 

REFERENCES 
 

 

1 BS EN ISO 14688-1:2018 : Geotechnical investigation and testing - Identification and classification of soil.  
Part 1 Identification and description. British Standards Institution  
 

2 BS EN ISO 14689-1 : 2018 : Geotechnical investigation and testing - Identification and classification of rock.  
Part 1 Identification and description. British Standards Institution  
 

3 BS EN ISO 22476-3:2005+A1 : 2011 : Geotechnical investigation and testing - Field testing. 
Part 3 Standard penetration test.  British Standards Institution  
 

4 BS 5930 : 2015 : Code of practice for ground investigations. British Standards Institution 
 

  



















Depth

10.00 
10.00 

10.50 
10.50 - 11.00

11.00 
11.00 - 11.50

11.50 - 11.95
11.50 

11.50 - 12.00

12.00 
12.00 - 12.50

12.50 - 13.00

13.00 
13.00 

13.50 
13.50 - 14.00

14.00 
14.00 - 14.50

14.50 - 14.95
14.50 

14.50 - 15.00

15.00 
15.00 - 15.50

15.50 - 16.00

16.00 
16.00 

16.50 
16.50 - 17.00

17.00 
17.00 - 17.50

17.50 - 17.95
17.50 - 17.95
17.50 - 18.00

18.00 
18.00 - 18.50

18.50 - 19.00

19.00 
19.00 

19.50 
19.50 - 20.00

Type & No.

UT 42
D 41

D 43
B 44

D 45
B 46

SPTS
D 47
B 48

D 49
B 50

B 51

UT 53
D 52

D 54
B 56

D 57
B 58

SPTS
D 59
B 60

D 61
B 62

B 63

UT 65
D 64

D 66
B 67

D 68
B 69

SPTS
D 70
B 71

D 72
B 73

B 74

UT 76
D 75

D 77
B 78

Records

26 blows 100% rec

N=20 (3,3/4,5,5,6)

26 blows 100% rec

N=24 (3,4/5,6,6,7)

31 blows 

N=24 (3,4/5,6,6,7)

33 blows 

Date                Time
Casing
6.50

6.50

6.50

6.50

6.50

6.50

6.50

Water
Dry

Dry

Dry

Dry

Dry

Dry

Dry

Main

Stiff dark grey with occasional light grey mottling 
slightly sandy silty CLAY. Occasional light grey 
lenses/layers (up to 60mm) of silty fine Sand. 
Pyritic. Occasional shell fragments present.

Stiff to very stiff dark grey, occasionally mottled 
grey, silty CLAY. Occasional grey lenses/layers 
(up to 60mm) of silt.

Stiff to very stiff thinly laminated dark grey, mottled 
grey, silty CLAY. Pyritic.

Detail

11.50-12.00 stiff

17.50-18.00 
occasional lenses/

layers of grey silt

18.00-24.50 fissures 
present (randomly 

orientated and 
extremely closely 

spaced), occasional 
fissure faces have 
silt dusting locally 

slightly polished
18.50-19.00 

occasional light grey 
to grey lenses/

layers of silt

Depth, Level
(Thickness)

  12.00

          (5.00)

  17.00

25.45

20.45

Legend Backfill

Borehole Log
Drilled AR Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

RT

MS

TC

07/11/2019

End

12/11/2019

Dando 2000.
Cable percussion boring.
SPT Hammer ID: JD02, Rod type: Whitworth.
Terminated due to hard strata.
Standpipe piezometer installed on completion.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

Inclination

37.45 mOD

E 470921.01

N 109351.98

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.
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Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-01
Sheet 2 of 4

1.20 30.00 250
30.00 30.30 150

6.50
30.00

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used



Depth

20.00 
20.00 - 20.50

20.50 - 20.95
20.50 

20.50 - 21.00

21.00 
21.00 - 21.50

21.50 - 22.00

22.00 
22.00 

22.50 
22.50 - 23.00

23.00 
23.00 - 23.50

23.50 - 23.95
23.50 

23.50 - 24.00

24.00 
24.00 - 24.50

24.50 - 25.00

25.00 
25.00 

25.50 
25.50 - 26.00

26.00 
26.00 - 26.50

26.50 - 26.95
26.50 
26.50 

26.50 - 27.00

27.00 
27.00 - 27.50

27.50 - 28.00

28.00 

28.50 - 29.00

29.00 
29.00 - 29.50

29.50 - 29.95
29.50 

29.50 - 30.00

Type & No.

D 79
B 80

SPTS
D 81
B 82

D 83
B 84

B 85

UT 87
D 86

D 88
B 89

D 90
B 91

SPTS
D 92
B 93

D 94
B 95

B 96

UT 98
D 97

D 99
B 100

D 101
B 102

SPTS
D 109
B 103
B 104

D 105
B 106

B 107

UT 108

B 110

D 111
B 112

SPTS
D 113
B 114

Records

N=26 (4,6/6,6,7,7)

36 blows 100% rec

N=34 (5,7/8,8,9,9)

38 blows 100% rec

N=36 (5,7/8,9,9,10)

39 blows 100% rec

N=33 (6,7/8,8,8,9)

Date                Time
Casing

6.50

6.50

6.50

6.50

11/11/19
6.50

12/11/19
6.50

6.50

6.50

6.50

Water

Dry

Dry

Dry

Dry

1730
Dry

0730
21.50

Dry

Dry

Dry

Main

Stiff to very stiff thinly laminated dark grey, mottled 
grey, silty CLAY. Pyritic.

Very stiff fissured dark grey sandy silty CLAY. 
Sand is fine. Pyritic.
Fissures are randomly orientated, extremely 
closely spaced, occasional silty sand dustings. 
Rare slightly polished faces. Occasional shell 
fragments present.
Very stiff fissured dark grey, occasionally mottled 
light grey, sandy silty CLAY.  Sand is fine. 
Occasional light grey lenses/layers (up to 5mm) of 
silty sand. Pyritic.
Fissures are randomly orientated, extremely 
closely spaced, occasional silty sand dustings on 
surfaces. Rare slightly polished faces. Rare shell 
fragments (up to 60mm).

Dark grey clayey fine SAND. Occasional shell 
fragments present. Pyritic.
Firm to stiff dark grey sandy silty CLAY. Sand is 
fine. Pyritic. Occasional shell fragments.

Detail

23.50 becoming 
very stiff

28.50 possible 
burrow structure

Depth, Level
(Thickness)

          (9.00)

  26.00

          (0.50)

  26.50

          (3.00)

  29.50          (0.05)  29.55

          (0.75)

11.45

10.95

7.957.90

Legend Backfill

2    -

2    

Borehole Log
Drilled AR Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

RT

MS

TC

07/11/2019

End

12/11/2019

Dando 2000.
Cable percussion boring.
SPT Hammer ID: JD02, Rod type: Whitworth.
Terminated due to hard strata.
Standpipe piezometer installed on completion.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

Inclination

37.45 mOD

E 470921.01

N 109351.98

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.
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Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-01
Sheet 3 of 4

1.20 30.00 250
30.00 30.30 150

6.50
30.00

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)
2 30.00 Rose to 23.80 m after 20 minutes. 

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used



Depth Type & No. Records
Date                Time
Casing
12/11/19
30.00

Water
1730

23.80

Main

Firm to stiff dark grey sandy silty CLAY. Sand is 
fine. Pyritic. Occasional shell fragments.

END OF EXPLORATORY HOLE

Detail

30.20-30.30 driller 
notes cemented 

shells

Depth, Level
(Thickness)

  30.30 7.15

Legend Backfill

Borehole Log
Drilled AR Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

RT

MS

TC

07/11/2019

End

12/11/2019

Dando 2000.
Cable percussion boring.
SPT Hammer ID: JD02, Rod type: Whitworth.
Terminated due to hard strata.
Standpipe piezometer installed on completion.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

Inclination

37.45 mOD

E 470921.01

N 109351.98

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.
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Borehole

ATK-CP-01
Sheet 4 of 4

1.20 30.00 250
30.00 30.30 150

6.50
30.00

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used
30.20 - 30.20 30 Chisel











Depth

0.10 - 0.30

0.30 - 0.50

0.50 
0.50 - 0.80

0.80 - 1.20

1.20 
1.20 

1.70 
1.70 - 2.00

2.00 - 2.45
2.00 
2.00 

2.00 - 2.50

2.50 - 3.00

3.00 - 3.45
3.00 

3.50 - 4.00

4.00 - 4.45
4.00 
4.00 

4.00 - 4.50

4.50 - 5.00

5.00 - 5.45
5.00 

5.50 
5.50 - 6.00

6.00 - 6.45
6.00 
6.00 

6.00 - 6.50

6.50 - 7.00

7.00 - 7.45
7.00 

7.50 
7.50 - 8.00

8.00 - 8.45
8.00 
8.00 

8.00 - 8.50

8.50 - 9.00

9.00 

Type & No.

B 1

B 2

D 3
B 4

B 5

UT 7
D 6

D 8
B 9

SPTS
D 10
D 11
B 12

B 13

UT 15
D 14

B 16

SPTS
D 17
D 18
B 19

B 20

UT 22
D 21

D 23
B 24

SPTS
D 25
D 26
B 27

B 28

UT 30
D 29

D 31
B 32

SPTS
D 33
D 34
B 35

B 36

D 37

Records

0.00-1.20 Hand excavated 
inspection pit.

12 blows 

N=9 (1,1/2,2,2,3)

21 blows 84% rec

N=12 (1,2/3,3,3,3)

25 blows 100% rec

N=15 (2,3/3,4,4,4)

25 blows 89% rec

N=18 (3,3/4,4,5,5)

Date                Time
Casing

05/12/19

06/12/19

1.70

1.70

1.70

1.70

1.70

1.70

1.70

06/12/19
1.70

Water

Dry

1630
Dry

0745
Dry
Dry

Dry

Dry

Dry

Dry

Dry

Dry

1630
Dry

Main

Red and greyish brown slightly sandy CLAY with 
frequent rootlets.
(TOPSOIL)
Soft orangish brown, mottled grey, slightly sandy 
silty CLAY with frequent rootlets and occasional 
pockets of fine orangish brown sand.
Soft to firm yellowish brown/grey mottled sandy 
silty CLAY. Sand is yellowish brown and orangish 
fine to coarse with rare subangular fine to coarse 
gravel of chert.
Firm orangish brown sandy CLAY. Sand is fine to 
coarse.

Firm to stiff grey and brown, mottled yellowish 
brown and brown, slightly sandy CLAY. Sand is 
fine to coarse. Rare white crystals of gypsum/
selenite. Roots and rootlets.

Firm to stiff brown, occasionally mottled grey, 
CLAY.

Stiff dark grey silty CLAY. Rare pyrite flecks.

Stiff to very stiff dark grey slightly sandy CLAY. 
Sand is fine. Occasional pyrite flecks.

END OF EXPLORATORY HOLE

Detail

3.00-3.50 stiff

6.00-6.50 firm

6.50-7.00 firm to stiff

7.45 stiff to very stiff

9.00 stiff dark grey 
sandy clay. Sand is 

fine

Depth, Level
(Thickness)

          (0.10)  0.10

          (0.40)

  0.50

          (0.70)

  1.20

          (0.50)

  1.70

          (1.80)

  3.50

          (1.00)

  4.50

          (3.50)

  8.00

          (1.00)

  9.00

22.62

22.22

21.52

21.02

19.22

18.22

14.72

13.72

Legend Backfill

Borehole Log
Drilled AR Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

RP

MS

TC

05/12/2019

End

06/12/2019

Dando 2000.
Cable percussion boring.
SPT Hammer ID: JD02, Rod type: Whitworth.
Terminated due to possible artesian groundwater in deeper strata.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

22.72 mOD

E 471272.01

N 109271.03

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 07

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-03
Sheet 1 of 1

1.20 9.00 150 1.70

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used













Depth

10.00 - 10.45

10.45 
10.50 - 11.00

11.00 - 11.50

11.50 - 11.95
11.50 - 11.95
11.50 - 12.00

12.00 - 12.50
12.00 - 12.50

12.50 - 13.00
12.50 - 13.00

13.00 - 13.40

13.40 
13.50 - 14.00

14.00 - 14.50
14.00 - 14.50

14.50 - 14.80
14.50 - 14.80

Type & No.

UT 41

D 42
B 43

B 44

SPTS
D 45
B 46

D 48
B 47

D 50
B 49

UT 51

D 52
B 53

D 55
B 54

SPTS
D 56

Records

84 blows 100% rec

N=46 (6,6/8,11,12,15)

100 blows 89% rec

>50 (4,8/27,23 for 75mm)

Date                Time
Casing
4.50

4.50

4.50

4.50
05/12/19
4.50

Water
Dry

Dry

Dry

Dry
1630

Dry

Main

Very stiff red and light grey with occasional 
yellowish brown and pink mottling, slightly sandy 
silty CLAY. Sand is fine to coarse.

Very stiff red, mottled occasionally light grey and 
yellowish brown and brown, silty CLAY.

Very stiff light grey, yellowish brown and brown, 
mottled red and pink sandy CLAY. Sand is fine.

Light grey fine to medium SAND.
END OF EXPLORATORY HOLE

Detail

10.50-11.50 sand is 
fine

Depth, Level
(Thickness)

          (2.50)

  11.50

          (0.50)

  12.00

          (2.74)

  14.74          (0.06)  14.80

23.23

22.73

19.99
19.93

Legend Backfill

Borehole Log
Drilled DS Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

RP

MS

TC

04/12/2019

End

05/12/2019

Dando 250.
Cable percussion boring.
SPT Hammer ID: JD04, Rod type: Whitworth.
Standpipe installed on completion.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

34.73 mOD

E 472454.54

N 109746.65

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 09

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-06
Sheet 2 of 2

1.20 14.80 200 4.50

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used



Depth

0.20 

0.50 

1.00 

1.20 - 1.65
1.20 - 1.65

1.50 - 2.00
1.50 - 2.00

2.00 - 2.45

2.45 
2.50 - 2.70

Type & No.

B 1

B 2

B 3

SPTS
D 4

D 6
B 5

UT 7

D 8
B 9

Records

0.00-1.20 Hand excavated 
inspection pit.

N=9 (1,2/1,2,3,3)

46 blows 100% rec

Date                Time
Casing

2.00

26/11/19
2.50

Water

Dry

Dry

1330
1.90

Main

TOPSOIL.

Soft brown CLAY with abundant rootlets.

Soft to firm brown, locally mottled grey, sandy 
CLAY with frequent rootlets. Sand is fine to 
coarse.

Firm brown, locally mottled grey, sandy gravelly 
CLAY. Gravel is subrounded fine to coarse of flint. 
Sand is fine to coarse.

Brown sandy slightly clayey subangular to 
subrounded fine to coarse GRAVEL of chert, flint 
and limestone. Sand is fine.

END OF EXPLORATORY HOLE

Detail

1.65-2.00 sand is 
orangish brown with 

occasional 
subangular to 

subrounded gravel 
of flint (<2mm)

Depth, Level
(Thickness)

          (0.20)
  0.20

          (0.30)

  0.50

          (1.50)

  2.00

          (0.45)

  2.45
          (0.25)
  2.70

38.55

38.25

36.75

36.30

36.05

Legend Backfill

1    -

1    -

Borehole Log
Drilled DS Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

JF

MS

TC

25/11/2019

End

26/11/2019

Dando 2500.
Cable percussion boring.
SPT Hammer ID: JD04, Rod type: Whitworth.
Borehole terminated due to hard strata, relocated and designated ATK-CP-07A.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

38.75 mOD

E 471027.00

N 110233.00

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 10

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-07
Sheet 1 of 1

1.20 2.70 200 2.50

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)
1 2.50 Rose to 1.90 m after 20 minutes. 

Depth Related Remarks
Depths (m) Remarks
2.70 Borehole terminated due to hard strata.

Hard Boring
Depths (m) Duration (mins) Tools used
2.50 - 2.70 60 Chisel



Depth

0.20 - 0.50

0.50 - 1.00

1.20 - 1.65
1.20 - 1.65

1.50 - 2.00
1.50 - 2.00

2.00 - 2.45
2.00 - 2.45

2.50 - 3.00
2.50 - 3.00

3.00 - 3.45
3.00 - 3.45
3.00 - 3.50

3.50 - 4.00
3.50 - 4.00

4.00 - 4.45

4.45 
4.50 - 5.00
4.50 - 5.00

5.00 - 5.45
5.00 - 5.45
5.00 - 5.50

5.50 - 6.00
5.50 - 6.00

6.00 - 6.40

6.40 
6.50 - 7.00

7.00 - 7.45
7.00 - 7.45
7.00 - 7.50

7.50 - 8.00
7.50 - 8.00

8.00 - 8.35

8.38 
8.50 - 9.00

9.00 - 9.45
9.00 - 9.45
9.00 - 9.50

9.50 - 10.00
9.50 - 10.00

Type & No.

B 1

B 2

SPTS
D 3

D 5
B 4

SPTS
D 6

D 8
B 7

SPTS
D 9
B 10

D 12
B 11

UT 13

D 14
D 16
B 15

SPTS
D 17
B 18

D 20
B 19

UT 21

D 22
B 23

SPTS
D 24
B 25

D 27
B 26

UT 28

D 29
B 30

SPTS
D 31
B 32

D 34
B 33

Records

0.00-1.20 Hand excavated 
inspection pit.

N=10 (1,1/2,2,3,3)

N=44 (2,2/7,19,11,7)

N=12 (1,2/3,3,3,3)

84 blows 100% rec

N=36 (4,3/6,7,10,13)

100 blows 88% rec

N=37 (2,5/7,8,10,12)

100 blows 84% rec

N=44 (5,6/8,8,13,15)

Date                Time
Casing

1.20

2.00

26/11/19
2.00

28/11/19
2.00

3.00

4.00

4.50

4.50

4.50

4.50

4.50

Water

Dry

Dry

1700
Dry

0800
Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Main

TOPSOIL.

Firm orangish brown, mottled grey, slightly sandy 
CLAY with frequent rootlets. Sand is fine to 
coarse.

Yellowish brown sandy clayey angular to 
subangular fine to coarse GRAVEL of flint, 
limestone and sandstone with low cobble content. 
Cobbles are subrounded of sandstone.
Stiff to very stiff yellowish brown sandy CLAY. 
Sand is fine to coarse. Occasional lenses (<1mm) 
of grey silty fine sand.

Detail

1.00 becoming stiff
1.00-2.45 sand is 

orangish brown fine 
to medium

2.45-2.50 yellowish 
brown clayey fine to 

coarse sand

3.00-3.50 soft to 
firm

3.50-4.00 rare 
subangular gravel 

(<10mm) of 
sandstone

3.50-4.45 firm to stiff 
reddish brown 

mottled greyish 
brown

4.45-5.00 stiff

5.00-8.00 very stiff

7.00-10.35 slightly 
sandy

Depth, Level
(Thickness)

          (0.20)
  0.20

          (2.25)

  2.45

          (0.55)

  3.00

          (7.35)

38.46

36.21

35.66

Legend Backfill

Borehole Log
Drilled DS Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

JF

MS

TC

26/11/2019

End

28/11/2019

Dando 2500.
Cable percussion boring.
SPT Hammer ID: JD04, Rod type: Whitworth.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

38.66 mOD

E 471031.54

N 110231.31

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 10

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-07A
Sheet 1 of 2

1.20 10.35 200 4.50

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used
2.50 - 3.00 90 Chisel



Depth

10.00 - 10.35

10.35 

Type & No.

UT 35

D 36

Records

100 blows 77% rec

Date                Time
Casing
4.50
28/11/19
4.50

Water
Dry

1530
Dry

Main

Stiff to very stiff yellowish brown sandy CLAY. 
Sand is fine to coarse. Occasional lenses (<1mm) 
of grey silty fine sand.

END OF EXPLORATORY HOLE

Detail
Depth, Level

(Thickness)

  10.35 28.31

Legend Backfill

Borehole Log
Drilled DS Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

JF

MS

TC

26/11/2019

End

28/11/2019

Dando 2500.
Cable percussion boring.
SPT Hammer ID: JD04, Rod type: Whitworth.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

38.66 mOD

E 471031.54

N 110231.31

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 10

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-07A
Sheet 2 of 2

1.20 10.35 200 4.50

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used



Depth

0.20 
0.20 - 0.50

0.50 
0.50 - 1.00

1.00 

1.20 - 1.65
1.20 

1.20 - 1.65

1.65 - 2.20

2.20 - 2.65

2.65 
2.65 - 3.20

3.20 - 3.65
3.20 

3.20 - 3.65

3.65 - 4.20

4.20 - 4.65

4.65 
4.65 - 5.20

5.20 - 5.65
5.20 

5.20 - 5.65

5.65 - 6.20

6.20 - 6.50

6.50 - 6.95
6.50 
6.50 

6.50 - 7.20

7.20 - 7.65

7.65 
7.65 - 8.20

8.20 - 8.65
8.20 

8.20 - 8.65

8.65 - 9.20

9.20 - 9.65

9.65 
9.65 - 10.00

Type & No.

D 1
B 2

D 3
B 4

D 5

SPTS
D 6
B 7

B 8

UT 9

D 10
B 11

SPTS
D 12
B 13

B 14

UT 15

D 16
B 17

SPTS
D 18
B 19

B 20

UT 21

SPTS
D 22
D 23
B 24

UT 25

D 26
B 27

SPTS
D 28
B 29

B 30

UT 31

D 32
B 33

Records

0.00-1.20 Hand excavated 
inspection pit.

N=3 (1,0/1,0,1,1)

71 blows 100% rec

N=14 (1,1/2,4,4,4)

100 blows 67% rec

N=18 (2,2/3,4,4,7)

100 blows 22% rec

N=27 (3,4/6,6,7,8)

100 blows 78% rec

N=45 (2,6/7,10,13,15)

100 blows 50% rec

Date                Time
Casing

1.20

2.20

3.20

3.20

3.20

3.20

3.20

3.20
26/11/19
3.20

27/11/19
3.20

3.20

3.20

Water

Damp

Damp

Dry

Dry

Dry

Dry

Dry

Dry
1800

Dry

0800
Dry

Dry

Dry

Main

TOPSOIL

Soft brown and orangish brown mottled light grey 
and greyish brown, slightly sandy CLAY. Sand is 
fine to coarse.
Brown, orangish brown, mottled greyish brown, 
clayey fine to medium SAND.

Soft to firm brown and orangish brown mottled 
sandy CLAY. Sand is fine to medium.

Stiff to very stiff red and light grey mottled slightly 
sandy CLAY. Sand is fine to coarse.

Very stiff red and grey, occasionally mottled 
yellowish brown and orangish brown, slightly 
sandy CLAY.

Detail

1.65-2.20 rare 
orangish brown 

medium to coarse 
gravel size 

fragments of 
cemented sand

5.20 grey with red 
and pink mottling

6.50 light grey with 
red and pink 

mottling

Depth, Level
(Thickness)

          (0.20)
  0.20

          (0.30)

  0.50

          (0.70)

  1.20

          (1.45)

  2.65

          (3.00)

  5.65

          (4.79)

38.27

37.97

37.27

35.82

32.82

Legend Backfill

Borehole Log
Drilled PD Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

RP

MS

TC

26/11/2019

End

27/11/2019

Dando 175.
Cable percussion boring.
SPT Hammer ID: TH70, Rod type: 54mm Whitworth.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

38.47 mOD

E 471756.98

N 110144.07

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 11

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-08
Sheet 1 of 2

1.20 10.44 200 3.20

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used



Depth

10.00 - 10.44
10.00 

Type & No.

SPTS
D 34

Records

>50 (4,7/11,15,15,9 for 
60mm)

Date                Time
Casing
3.20

27/11/19
3.20

Water
Dry

1600
Dry

Main

Very stiff red and grey, occasionally mottled 
yellowish brown and orangish brown, slightly 
sandy CLAY.

END OF EXPLORATORY HOLE

Detail
Depth, Level

(Thickness)

  10.44 28.03

Legend Backfill

Borehole Log
Drilled PD Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

RP

MS

TC

26/11/2019

End

27/11/2019

Dando 175.
Cable percussion boring.
SPT Hammer ID: TH70, Rod type: 54mm Whitworth.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

38.47 mOD

E 471756.98

N 110144.07

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 11

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-08
Sheet 2 of 2

1.20 10.44 200 3.20

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used



Depth

0.20 
0.30 - 0.50

0.50 

0.80 
0.80 - 1.20

1.20 - 1.65
1.20 

1.20 - 1.65

1.65 - 2.20

2.20 - 2.65
2.20 

2.20 - 2.65

2.65 - 3.20

3.20 - 3.50
3.20 - 3.50

3.50 - 3.95
3.50 

3.50 - 4.20

4.20 - 4.65

4.65 
4.65 - 5.20

5.20 - 5.65
5.20 

5.20 - 5.65

5.65 - 6.20

6.20 - 6.65

6.50 - 6.95
6.50 

6.50 - 6.95

6.95 - 7.20

7.20 - 7.65

7.65 
7.65 - 8.20

8.20 - 8.65
8.20 

8.20 - 8.65

8.65 - 9.20

9.20 - 9.65

9.65 - 10.10
9.65 
9.65 

Type & No.

D 1
B 2

D 3

D 4
B 5

SPTS
D 6
B 7

B 8

SPTS
D 9
B 10

B 11

UT NR
B 13

SPTS
D 14
B 15

UT 16

D 17
B 18

SPTS
D 19
B 20

B 21

UT NR

SPTS
D 23
B 24

B 25

UT 26

D 27
B 28

SPTS
D 29
B 30

B 31

UT 32

SPTS
D 33
D 34

Records

0.00-1.20 Hand excavated 
inspection pit.

N=29 (4,4/5,7,8,9)

N=4 (2,2/1,1,1,1)

100 blows No Recovery

N=17 (1,2/4,4,4,5)

100 blows 100% rec

N=19 (1,2/4,4,5,6)

100 blows No Recovery

N=32 (2,5/5,8,9,10)

100 blows 67% rec

N=20 (2,3/4,5,5,6)

100 blows 100% rec

N=38 (3,3/6,10,11,11)

Date                Time
Casing

27/11/19

28/11/19

2.20

3.20

3.20

3.20

3.20

3.20

3.20

3.20

3.20

3.20

3.20

28/11/19
3.20

Water

1800
Damp

0800
Damp

Damp

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

1800
Dry

Main

Soft brown slightly gravelly sandy CLAY. Sand is 
fine to coarse. Gravel is subangular to 
subrounded fine to coarse of flint.
TOPSOIL.
Soft to firm brown and grey, mottled orangish 
brown, sandy gravelly CLAY. Sand is fine to 
coarse. Gravel is subangular to subrounded fine 
to coarse of flint.
Orangish brown, mottled light grey, slightly 
gravelly clayey fine to medium SAND. Gravel is 
subangular to subrounded fine to coarse of flint.
Medium dense brown, mottled orangish brown 
and light grey, slightly gravelly clayey fine to 
coarse SAND.

Soft to firm dark grey sandy CLAY. Sand is fine to 
medium. Pyrite flecks present.

Stiff to very stiff light grey, mottled red and pink, 
occasionally mottled yellowish brown, CLAY. Rare 
gravel size clasts (up to 60mm) of medium strong 
mudstone.
Stiff to very stiff light grey, mottled red and pink, 
occasionally mottled yellowish brown, slightly 
sandy CLAY.

Detail

5.20-5.65 light grey, 
mottled red, 

occasionally mottled 
yellowish brown

6.50 occasionally 
mottled brown

8.65-9.20 red and 
pink, mottled light 
grey, occasionally 
mottled yellowish 
brown and brown

Depth, Level
(Thickness)

          (0.20)
  0.20

          (0.60)

  0.80

          (0.40)

  1.20

          (1.00)

  2.20

          (1.00)

  3.20

          (0.30)

  3.50

          (6.60)

38.97

38.37

37.97

36.97

35.97

35.67

Legend Backfill

Borehole Log
Drilled PD Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

RP

MS

TC

27/11/2019

End

28/11/2019

Dando 175.
Cable percussion boring.
SPT Hammer ID: TH70, Rod type: 54mm Whitworth.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

39.17 mOD

E 472187.70

N 110054.34

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 11

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-09
Sheet 1 of 2

1.20 10.10 200 3.20

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used



Depth Type & No. Records
Date                Time
Casing Water Main

Stiff to very stiff light grey, mottled red and pink, 
occasionally mottled yellowish brown, slightly 
sandy CLAY.

END OF EXPLORATORY HOLE

Detail
Depth, Level

(Thickness)

  10.10 29.07

Legend Backfill

Borehole Log
Drilled PD Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

RP

MS

TC

27/11/2019

End

28/11/2019

Dando 175.
Cable percussion boring.
SPT Hammer ID: TH70, Rod type: 54mm Whitworth.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

39.17 mOD

E 472187.70

N 110054.34

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 11

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-09
Sheet 2 of 2

1.20 10.10 200 3.20

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used



Depth

0.10 
0.10 - 0.50

0.50
0.50 - 1.00

1.20 - 1.65
1.20 

1.65 
1.65 - 2.00

2.00 - 2.45
2.00 - 2.45
2.00 - 2.50

2.50 - 3.00
2.50 - 3.00

3.00 - 3.45

3.45 
3.50 - 4.00

4.00 - 4.45
4.00 - 4.45
4.00 - 4.50

4.50 - 5.00
4.50 - 5.00

5.00 - 5.45

5.45 
5.50 - 6.00

6.00 - 6.45
6.00 - 6.45
6.00 - 6.50

6.50 - 7.00
6.50 - 7.00

7.00 - 7.45

7.45 
7.50 - 8.00

8.00 - 8.45
8.00 - 8.45
8.00 - 8.50

8.50 - 9.00
8.50 - 9.00

9.00 - 9.45

9.45 
9.50 - 10.00

Type & No.

D 1
B 2

HV
B 3

UT 5
D 4

D 6
B 7

SPTS
D 8
B 9

D 11
B 10

UT 12

D 13
B 14

SPTS
D 15
B 16

D 18
B 17

UT 19

D 20
B 21

SPTS
D 22
B 23

D 25
B 24

UT 26

D 27
B 28

SPTS
D 29
B 30

D 32
B 31

UT 33

D 34
B 35

Records

0.00-1.20 Hand excavated 
inspection pit.

p 63kPa, r 32kPa

16 blows 100% rec

N=12 (2,3/2,4,3,3)

50 blows 100% rec

N=26 (3,3/4,7,7,8)

53 blows 100% rec

N=19 (2,3/4,5,4,6)

81 blows 100% rec

N=35 (6,7/7,8,10,10)

89 blows 100% rec

Date                Time
Casing

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

Water

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Dry

Main

Very soft brown sandy CLAY with abundant 
rootlets.
(TOPSOIL)
Firm, mottled orangish brown and grey, slightly 
sandy CLAY.

Firm to stiff light brown and light grey, mottled 
orangish brown, CLAY.

Stiff mottled brown and grey with some orangish 
brown mottling, slightly sandy silty CLAY. Sand is 
fine. Pyrite flecks.

Stiff brown, mottled orangish brown, CLAY. Rare 
gypsum crystals.

Very stiff brownish grey and brown, mottled 
orangish brown slightly sandy silty CLAY. Sand is 
fine. Occasional orangish brown lenses/pockets 
(up to 60mm) of silty sand. Pyrite flecks.

Stiff to very stiff dark grey silty CLAY. Rare to 
occasional selenite crystals (up to 20mm).

Stiff to very stiff dark grey slightly sandy silty 
CLAY. Sand is fine. Rare selenite crystals (up to 
2mm). Pyrite flecks.

Stiff to very stiff dark grey sandy silty CLAY. Sand 
is fine. Pyrite flecks.

Stiff to very stiff dark grey sandy to very sandy 
silty CLAY. Sand is fine.

Very stiff dark grey CLAY.

Stiff to very stiff dark grey silty CLAY. Rare light 
grey pockets (up to 60mm) of silt.

Detail

1.00 becoming stiff

2.50-3.00 
occasional grey 

mottling

3.50-4.00 slightly 
sandy, sand is fine

5.50-6.00 pyrite 
pieces

7.00 rare pockets of 
yellow silt

8.50-9.00 grey 
slightly sandy, sand 

is fine

Depth, Level
(Thickness)

          (0.10)  0.10

          (1.10)

  1.20

          (0.45)

  1.65

          (1.35)

  3.00

          (1.00)

  4.00

          (1.00)

  5.00

          (1.00)

  6.00

          (1.45)

  7.45

          (0.55)

  8.00

          (1.00)

  9.00

          (0.50)

  9.50

          (0.50)

  10.00

36.00

34.90

34.45

33.10

32.10

31.10

30.10

28.65

28.10

27.10

26.60

26.10

Legend Backfill

Borehole Log
Drilled DS Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

PC/RP

MS

TC

21/11/2019

End

22/11/2019

Dando 2500.
Cable percussion boring.
SPT Hammer ID: JD04, Rod type: Whitworth.
Terminated due to hard strata.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

36.10 mOD

E 470923.96

N 109944.04

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 11

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-10
Sheet 1 of 2

1.20 11.50 200 11.50

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used



Depth

10.00 - 10.38
10.00 - 10.35
10.00 - 10.50

10.50 - 11.00

11.00 - 11.50
11.00 - 11.50

11.50 - 11.50

Type & No.

SPTS
D 36
B 37

B 38

D 41
B 40

SPTS

Records

>50 (7,7/12,13,25 for 
75mm)

>50 (25 for 0mm/50 for 
0mm

Date                Time
Casing
10.00

21/11/19
10.50

22/11/19
10.50
22/11/19
11.50

Water
Dry

1730
Dry

1000
4.40

1300
Dry

Main

Stiff to very stiff dark grey sandy silty CLAY. Sand 
is fine. Rare gypsum crystals. Pyrite pieces.

Medium strong dark grey fine to medium grained 
fossiliferous LIMESTONE. Recovered as slightly 
sandy gravelly clay with medium cobble content. 
Sand is fine to medium. Gravel is rounded to 
angular fine to coarse of flint and fossiliferous 
limestone. Cobbles are angular of fossiliferous 
limestone.

END OF EXPLORATORY HOLE

Detail
Depth, Level

(Thickness)

          (1.00)

  11.00

          (0.50)

  11.50

25.10

24.60

Legend Backfill

1    -

Borehole Log
Drilled DS Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

PC/RP

MS

TC

21/11/2019

End

22/11/2019

Dando 2500.
Cable percussion boring.
SPT Hammer ID: JD04, Rod type: Whitworth.
Terminated due to hard strata.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

36.10 mOD

E 470923.96

N 109944.04

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 11

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-10
Sheet 2 of 2

1.20 11.50 200 11.50

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)
1 11.00

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used
11.00 - 11.50 120 Chisel









Depth

10.00 - 10.45
10.00 - 10.45

Type & No.

SPTS
D 38

Records

N=39 (4,5/6,8,10,15)

Date                Time
Casing
6.00

20/11/19
6.00

Water
Dry

1730
Dry

Main

Very stiff red and light grey, mottled yellowish 
brown and orangish brown, CLAY.

END OF EXPLORATORY HOLE

Detail
Depth, Level

(Thickness)

  10.45 16.45

Legend Backfill

Borehole Log
Drilled DS Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

RP

MS

TC

18/11/2019

End

20/11/2019

Dando 2500.
Cable percussion boring.
SPT Hammer ID: JD04, Rod type: Whitworth.
Standpipe piezometer installed on completion.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

26.90 mOD

E 471174.96

N 109782.99

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 12

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-12
Sheet 2 of 2

1.20 10.45 200 6.00

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used



Depth

0.10 - 0.40

0.40 - 0.60
0.50 
0.60 

0.60 - 1.00

1.20 
1.20 

1.70 
1.70 - 2.00

2.00 - 2.45
2.00 
2.00 

2.00 - 2.50

Type & No.

B 1

B 2
D 3
D 5
B 4

UT 7
D 6

D 8
B 9

SPTC
D 10
B 11
B 12

Records

0.00-1.20 Hand excavated 
inspection pit.

12 blows 

N=25 (2,4/5,6,6,8)

Date                Time
Casing

1.20

2.00

22/11/19
2.00

Water

0.70

0.70

1400
0.70

Main

Brown sandy slightly gravelly CLAY. Gravel is 
subangular to rounded fine to coarse of flint. 
Frequent rootlets.
(TOPSOIL)
Firm orangish brown and grey slightly sandy 
slightly gravelly CLAY. Gravel is subangular to 
rounded fine to coarse of flint and sandstone.
Firm, mottled orange brown and grey, CLAY. Rare 
rounded coarse gravel of flint.

END OF EXPLORATORY HOLE

Detail

0.60-0.80 
occasional rootlets

Depth, Level
(Thickness)

          (0.10)  0.10

          (0.50)

  0.60

          (1.90)

  2.50

29.81

29.31

27.41

Legend Backfill

1    -

2    -3    -

2    -

3    -

Borehole Log
Drilled AR Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

PC

MS

TC

22/11/2019

End

22/11/2019

Dando 2000.
Cable percussion boring.
SPT Hammer ID: JD02, Rod type: Whitworth.
Borehole terminated due to obstruction, relocated and designated ATK-CP-13A.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

29.91 mOD

E 471446.02

N 109822.97

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 13

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-13
Sheet 1 of 1

1.20 2.50 200 2.00

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)
1 0.50 Seepage.
2 1.00 Rose to 0.70 m after 20 minutes. 
3 1.20 Rose to 0.75 m after 20 minutes. 

Depth Related Remarks
Depths (m) Remarks
2.50 Borehole terminated due to obstruction.

Hard Boring
Depths (m) Duration (mins) Tools used





Depth

10.00 
10.00 

10.50 

Type & No.

UT 43
D 42

D 44

Records

39 blows 

Date                Time
Casing
4.50

25/11/19
4.50

Water
Dry

1630
Dry

Main

Firm to stiff, mottled red and grey, slightly sandy 
CLAY.

END OF EXPLORATORY HOLE

Detail
Depth, Level

(Thickness)

  10.50 19.25

Legend Backfill

Borehole Log
Drilled AR Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

JA

MS

TC

25/11/2019

End

25/11/2019

Dando 2000.
Cable percussion boring.
SPT Hammer ID: JD02, Rod type: Whitworth.
Standpipe piezometer installed on completion.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

29.75 mOD

E 471447.76

N 109812.48

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 13

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-13A
Sheet 2 of 2

1.20 10.50 200 4.50

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used



Depth

0.10 
0.10 - 0.50

0.50
0.50 - 1.00

1.20 - 1.65
1.20 - 1.65

1.50 - 2.00
1.50 - 2.00

2.00 - 2.45

2.45 
2.50 - 3.00

3.00 - 3.45
3.00 - 3.45
3.00 - 3.50

3.70 - 4.00
3.70 - 4.00

4.00 - 4.45

4.45 
4.50 - 5.00

5.00 - 5.40
5.00 - 5.40

Type & No.

D 1
B 2

HV
B 3

SPTS
D 4

D 6
B 5

UT 7

D 8
B 9

SPTS
D 10
B 11

D 12
B 13

UT 14

D 15
B 16

SPTS
D 17

Records

0.00-1.20 Hand excavated 
inspection pit.

p 56kPa, r 20kPa

N=9 (1,1/1,2,3,3)

11 blows 100% rec

N=8 (1,1/1,2,2,3)

39 blows 100% rec

>50 (3,7/9,12,14,15 for 
30mm)

Date                Time
Casing

1.20

2.00

3.00

4.00

4.50

11/12/19
4.50

Water

Dry

Dry

Dry

Dry

Dry

1630
Dry

Main

Very soft slightly gravelly sandy CLAY. Gravel is 
subangular fine to coarse of flint. Frequent 
rootlets.
(TOPSOIL)
Firm to stiff, mottled orange and brown, locally 
grey, slightly sandy silty CLAY with occasional 
rootlets.

Firm to stiff dark grey slightly sandy silty CLAY. 
Sand is fine to medium.

Stiff dark grey silty CLAY. Local pockets (up to 
20x10mm) of light grey fine sand and silt.

Stiff dark grey silty CLAY. Local pockets (up to 
20x10mm) of light grey fine sand and silt. Rare 
sand and gravel of flint.

END OF EXPLORATORY HOLE

Detail

1.20-1.65 local 
pockets (up to 

10x10mm) of dark 
grey organic 

material

3.00-3.45 locally 
mottled dark 

orangish brown 
pockets (up to 

20x20mm) of fine to 
medium sand

Depth, Level
(Thickness)

          (0.10)  0.10

          (3.60)

  3.70

          (0.75)

  4.45

          (0.55)

  5.00

          (0.40)

  5.40

33.51

29.91

29.16

28.61

28.21

Legend Backfill

1    -

Borehole Log
Drilled DS Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

PC/FC

MS

TC

11/12/2019

End

11/12/2019

Dando 2500.
Cable percussion boring.
SPT Hammer ID: JD04, Rod type: Whitworth.
Borehole terminated due to hard strata / slow progress. Attempted to relocate but 
unable to erect rig safely due to soft ground conditions, location cancelled.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

33.61 mOD

E 472014.00

N 109691.03

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 13

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-14
Sheet 1 of 1

1.20 5.00 200 4.50

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)
1 1.00 Seepage.

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used
5.30 - 5.50 90 Chisel







Depth

20.00 
20.00 - 20.50

20.50 - 21.00

21.00 
21.00 

21.30 
21.30 - 21.80

21.80 - 22.02
21.80 

21.80 - 22.50

22.50 
22.50 - 23.00

23.00 
23.00 - 23.50

23.50 - 24.00

24.00 - 24.32
24.00 
24.00 

24.00 - 24.50

24.50 - 25.00

25.00 
25.00 - 25.50

25.50 - 25.95
25.50 

25.50 - 26.00

26.00 - 26.50

26.50 - 27.00

27.00 - 27.39
27.00 
27.00 

27.00 - 27.50

27.50 - 28.00

28.00 - 28.50

28.50 - 28.80
28.50 

28.50 - 29.00

29.00 - 29.50

Type & No.

D 76
B 77

B 78

UT 80
D 79

D 81
B 82

SPTS
D 83
B 84

UT 85
B 86

D 87
B 88

B 89

SPTS
D 90
D 91
B 92

B 93

D 94
B 95

SPTS
D 96
B 97

B 98

B 99

SPTS
D 100
D 101
B 102

B 103

B 104

SPTS
D 105
B 106

B 107

Records

43 blows 

>50 (15,10 for 20mm/26,24 
for 50mm)

50 blows No Recovery

>50 (8,12/15,15,20 for 
24mm)

N=50 (8,9/10,12,13,15)

>50 (10,14/15,15,19,1 for 
18mm)

>50 (15,10 for 
35mm/19,27,4 for 28.5mm)

Date                Time
Casing

21.00

03/12/19
21.00

04/12/19
21.00

22.50

24.00

25.50

27.00

28.00

Water

7.70

1630
8.00

0745

7.00

8.00

8.00

8.00

8.00

Main

Stiff grey brown silty CLAY, becoming sandy. Sand 
is fine light grey and brown.

Very stiff reddish brown slightly sandy CLAY. Sand 
is fine to medium.

Very stiff grey reddish brown very sandy CLAY. 
Sand is fine to coarse and light grey.

Firm light grey very sandy CLAY. Sand is fine to 
coarse.

Detail

20.00 Firm.

20.50-21.00 
Recovered as soft 

to firm.

21.80 Slightly silty.

25.50-26.50 
Recovered as 

dense to very dense 
reddish brown 

clayey fine to coarse 
sand.

Depth, Level
(Thickness)

          (7.50)

  26.50

          (0.50)

  27.00

          (2.50)

  29.50

          (0.78)

6.95

6.45

3.95

Legend Backfill

2    -

Borehole Log
Drilled AR Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

FC

MS

TC

28/11/2019

End

05/12/2019

Dando 2000.
Cable percussion boring.
SPT Hammer ID: JD02, Rod type: Whitworth.
Standpipe piezometer installed on completion.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

33.45 mOD

E 470810.97

N 109674.00

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 14

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-15
Sheet 3 of 4

1.20 16.00 200
16.00 30.28 150

16.00
30.00

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)
2 21.20 Rose to 13.00 m after 20 minutes. 

Depth Related Remarks
Depths (m) Remarks
21.80 - 22.30 Slow progress (60mins).
24.00 - 24.60 Slow progress (60mins).

Hard Boring
Depths (m) Duration (mins) Tools used



Depth

30.00 - 30.28
30.00 

Type & No.

SPTS
D 108

Records

>50 (16,9 for 
30mm/19,24,7 for 20mm)

Date                Time
Casing
30.00
04/12/19
30 00

Water
8.50

1630
8 50

Main

Firm light grey very sandy CLAY. Sand is fine to 
coarse.

END OF EXPLORATORY HOLE

Detail
Depth, Level

(Thickness)

  30.28 3.17

Legend Backfill

Borehole Log
Drilled AR Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

FC

MS

TC

28/11/2019

End

05/12/2019

Dando 2000.
Cable percussion boring.
SPT Hammer ID: JD02, Rod type: Whitworth.
Standpipe piezometer installed on completion.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

33.45 mOD

E 470810.97

N 109674.00

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 14

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-15
Sheet 4 of 4

1.20 16.00 200
16.00 30.28 150

16.00
30.00

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used





Depth

10.00 - 10.45
10.00 - 10.45

Type & No.

SPTS
D 31

Records

N=48 (3,9/10,12,13,13)

Date                Time
Casing
3.00

18/12/19
3.00

Water

1630

Main

Firm to stiff, red, mottled grey and bluish grey, silty 
CLAY.

END OF EXPLORATORY HOLE

Detail
Depth, Level

(Thickness)

  10.45 27.25

Legend Backfill

Borehole Log
Drilled DS Start Equipment, Methods and Remarks Depth from 

(m)
to 

(m)
Diameter 

(mm)
Casing Depth 

(m)
Logged

Checked

Approved

FC

MS

TC

17/12/2019

End

18/12/2019

Dando 2500.
Cable percussion boring.
SPT Hammer ID: JD04, Rod type: Whitworth.
Standpipe installed on completion.
Panel of experts additional hole.

Samples and Tests Strata Description

Ground Level

Coordinates (m)

National Grid

37.70 mOD

E 471309.51

N 110205.64

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:50 09/04/2020 20 49 15

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Borehole

ATK-CP-16
Sheet 2 of 2

1.20 10.45 200 3.00

Groundwater Entries
No. Depth Strike (m) Remarks Depth Sealed (m)

Depth Related Remarks
Depths (m) Remarks

Hard Boring
Depths (m) Duration (mins) Tools used













































Depth

0.20 

0.40
0.40 
0.50 

0.50 - 0.60

0.90

1.00 
1.00 

1.00 - 1.20

1.50

1.60 - 1.80

1.70 

2.80 
2.80 - 2.90

3.00 
3.00 - 3.10

3.10 

Type & No.

ES1

HV
D2

ES3
B4

HV

ES6
D7
B8

HV

B10

D9

D11
B12

D13
B14

ES15

Records

p 71kPa, r 30kPa

p 52kPa, r 20kPa

p 83kPa, r 35kPa

13/11/19

Main

Light brown slightly sandy CLAY. Frequent rootlets.
(TOPSOIL)

Firm, locally soft, dark greyish brown, mottled orangish brown, slightly 
sandy CLAY. Rare subrounded fine to coarse gravel of quartzite.

Firm to stiff friable dark greyish brown slightly sandy slightly gravelly 
CLAY with occasional pockets of very stiff clay up to 30mm by 30mm. 

Very stiff fissured dark greyish brown silty CLAY. 
Fissures are randomly orientated, closely spaced and planar

END OF EXPLORATORY HOLE

Detail

0.80-1.70 rare 
organic material
0.90 slip surface 

20/320 degree 
planar smooth

Depth, Level
(Thickness)

           (0.30)

  0.30

           (1.40)

  1.70

           (1.20)

  2.90

           (0.80)

  3.70

32.25

30.85

29.65

28.85

Legend Backfill

1    -

2    -

Trial Pit Log
Logged

Checked

Approved

FC

MS

TC

Start

13/11/2019

End

13/11/2019

Equipment, Methods and Remarks

JCB 360.
Machine excavated.

Dimension and Orientation

Width 0.60 m

Length 2.10 m
326 (Deg)

Ground Level

Coordinates (m)

National Grid

32.55 mOD

E 470977.05

N 109834.00

Samples and Tests Strata Description

Stability

Shoring

Weather

Stable

None

Sunny

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
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Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Trial Pit

ATK-TP-01
Sheet 1 of 1

Groundwater Entries
No. Depth Strike (m) Remarks
1 0.50 Seepage.
2 2.00 Seepage.

Remarks
Depth (m) Remarks



Depth

0.30 

0.50
0.50 

0.50 - 0.70

1.00
1.00 

1.20 

1.30 - 1.40

2.20 
2.20 - 2.40

Type & No.

ES1

HV
ES2
B3

HV
ES4

D5

B6

D7
B8

Records

p 150kPa, r N/A

p 168kPa, r N/A

12/11/19

Main

Light brown slightly gravelly CLAY. Gravel is subangular to rounded fine 
to coarse of chert and quartzite. Frequent rootlets.
(TOPSOIL)

Firm greyish brown, mottled orangish brown, slightly sandy CLAY. 
Occasional plant material. Rare rootlets below 1 00m. Rare subangular to 
rounded fine to coarse gravel of quartzite and chert.

END OF EXPLORATORY HOLE

Detail

1.20-2.50 stiff, 
indistinctly 
laminated

Depth, Level
(Thickness)

           (0.40)

  0.40

           (2.10)

  2.50

26.22

24.12

Legend Backfill

1    -

Trial Pit Log
Logged

Checked

Approved

FC

MS

TC

Start

12/11/2019

End

12/11/2019

Equipment, Methods and Remarks

JCB 360.
Machine excavated.
Terminated due to instability of long faces.

Dimension and Orientation

Width 0.60 m

Length 2.70 m
145 (Deg)

Ground Level

Coordinates (m)

National Grid

26.62 mOD

E 471177.03

N 109634.04

Samples and Tests Strata Description

Stability

Shoring

Weather

Unstable below 2.50m

None

Raining

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:25 09/04/2020 20 52 08

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Trial Pit

ATK-TP-02
Sheet 1 of 1

Groundwater Entries
No. Depth Strike (m) Remarks
1 0.50 Rapid ingress.

Remarks
Depth (m) Remarks
2.50 Pit terminated due to side wall collapse below 2.50m.



Depth

0.20 

0.40

0.50 
0.50 

0.50 - 0.60

0.90
0.90 

0.90 - 1.00
1.00 

1.20

1.60 
1.60 - 1.70

2.20 
2.20 - 2.40

2.30

3.10 
3.10 - 3.20

3.40 

Type & No.

ES1

HV

ES3
D2
B4

HV
D5
B6

ES7

HV

D8
B9

D10
B11
HV

D12
B13

ES14

Records

p 63kPa, r 24kPa

p 61kPa, r 27kPa

p 61kPa, r 26kPa

p 102kPa, r 39kPa

14/11/19

Main

Light brownish grey sandy CLAY with rare subangular fine to coarse 
gravel of chert and quartzite. Frequent rootlets.

Firm light grey, mottled orangish brown, slightly sandy slightly gravelly 
CLAY. Gravel is subrounded to rounded fine to medium of chert and 
quartzite.

Firm to stiff light grey, mottled orangish brown, slightly gravelly CLAY.

Stiff friable, locally indistinctly laminated, greyish brown slightly sandy 
slightly gravelly CLAY with occasional pockets of very stiff clay (up to 
30x30mm) 

Very stiff fissured dark greyish brown silty CLAY. Fissures are randomly 
orientated, extremely closely spaced and planar.

END OF EXPLORATORY HOLE

Detail

0.90 dark brown 
organic lens (up 

to 400mm)

1.20 slip surface 
22/048 degree 
planar smooth

Depth, Level
(Thickness)

           (0.25)

  0.25

           (0.55)

  0.80

           (1.40)

  2.20

           (0.80)

  3.00

           (0.80)

  3.80

25.12

24.57

23.17

22.37

21.57

Legend Backfill

1    -

Trial Pit Log
Logged

Checked

Approved

FC

MS

TC

Start

14/11/2019

End

14/11/2019

Equipment, Methods and Remarks

JCB 360.
Machine excavated.

Dimension and Orientation

Width 0.60 m

Length 2.90 m
145 (Deg)

Ground Level

Coordinates (m)

National Grid

25.37 mOD

E 471340.97

N 109609.02

Samples and Tests Strata Description

Stability

Shoring

Weather

Stable

None

Foggy

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:25 09/04/2020 20 52 08

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Trial Pit

ATK-TP-03
Sheet 1 of 1

Groundwater Entries
No. Depth Strike (m) Remarks
1 0.50 Seepage.

Remarks
Depth (m) Remarks



Depth

0.10 

0.30 - 0.40

0.40 

0.50 

1.00 
1.00 - 1.20

1.20 

1.40 
1.40 - 1.50

1.50

1.80 - 2.00

2.00
2.00 

3.00 
3.00 - 3.10

Type & No.

ES1

B3

D2

ES4

ES6
B5

D7

D9
B8
HV

B10

HV
D11

D13
B12

Records

p 80kPa, r 43kPa

p 137kPa, r N/A

26/11/19

Main

Dark brown slightly gravelly sandy CLAY. Gravel is rounded fine to coarse 
of flint and quartzite.
(TOPSOIL)
Soft light grey, mottled orangish brown, sandy silty CLAY.

Stiff dark brown and grey slightly sandy silty CLAY.

Stiff grey, mottled orange, CLAY.

END OF EXPLORATORY HOLE

Detail

1.00-1.30 firm to 
stiff

Depth, Level
(Thickness)

           (0.20)

  0.20

           (1.10)

  1.30

           (0.50)

  1.80

           (1.60)

  3.40

33.19

32.09

31.59

29.99

Legend Backfill

1    -

Trial Pit Log
Logged

Checked

Approved

FC

MS

TC

Start

26/11/2019

End

26/11/2019

Equipment, Methods and Remarks

JCB 360.
Machine excavated.

Dimension and Orientation

Width 0.60 m

Length 2.70 m
220 (Deg)

Ground Level

Coordinates (m)

National Grid

33.39 mOD

E 471527.78

N 110022.73

Samples and Tests Strata Description

Stability

Shoring

Weather

Unstable below 3.00m

None

Raining

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:25 09/04/2020 20 52 08

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Trial Pit

ATK-TP-04
Sheet 1 of 1

Groundwater Entries
No. Depth Strike (m) Remarks
1 0.40

Remarks
Depth (m) Remarks



Depth

0.20 

0.40 - 0.50

0.50 
0.50 

0.90 - 1.00

1.00 
1.00 

Type & No.

ES1

B3

ES4
D2

B6

ES7
D5

Records

26/11/19

Main

Dark grey slightly gravelly sandy CLAY. Gravel is subrounded to rounded 
fine to coarse of flint.
(TOPSOIL)

Grey and light orangish brown silty fine to coarse SAND with occasional 
pockets (up to 400mm) of firm light grey sandy silty clay.

END OF EXPLORATORY HOLE

Detail

0.40-0.50 
gravelly. Gravel is 

subrounded to 
rounded fine to 

coarse of flint

Depth, Level
(Thickness)

           (0.30)

  0.30

           (1.70)

  2.00

32.27

30.57

Legend Backfill

1    -

Trial Pit Log
Logged

Checked

Approved

FC

MS

TC

Start

26/11/2019

End

26/11/2019

Equipment, Methods and Remarks

JCB 360.
Machine excavated.

Dimension and Orientation

Width 0.60 m

Length 2.20 m
246 (Deg)

Ground Level

Coordinates (m)

National Grid

32.57 mOD

E 471734.36

N 109933.55

Samples and Tests Strata Description

Stability

Shoring

Weather

Unstable below 2.00m

None

Raining

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
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Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Trial Pit

ATK-TP-05
Sheet 1 of 1

Groundwater Entries
No. Depth Strike (m) Remarks
1 0.10 Seepage.

Remarks
Depth (m) Remarks





Depth

0.10 
0.10 

0.30 
0.30 - 0.80

0.50
0.50 
0.50 

0.90 
0.90 - 1.20

1.00
1.00 

1.90

2.00 
2.00 - 2.40

3.00 
3.00 - 3.50

3.60 

Type & No.

ES2
D1

ES3
B4

HV
ES6
D5

D7
B8
HV
ES9

HV

D10
B11

D12
B13

D14

Records

p 63kPa, r 28kPa

p 68kPa, r 29kPa

p 74kPa, r 32kPa

10/12/19

Main

Soft brown slightly gravelly sandy CLAY. Gravel is angular medium to 
coarse of flint. Frequent rootlets.
(TOPSOIL)
Soft to firm greyish brown, mottled orange, sandy, locally very sandy, 
CLAY.

Firm orangish brown, mottled grey, slightly sandy CLAY.

Stiff brownish grey, locally mottled orange, slightly sandy silty CLAY.

Very stiff grey sandy CLAY. Occasional pockets of silty fine to medium 
sand (up to 30mm).

END OF EXPLORATORY HOLE

Detail

0.10-0.40 
frequent rootlets

0.20-0.40 rare 
subangular 

coarse gravel of 
flint

0.90 rare roots 
(up to 10mm 

diameter)
1.00 occasional 

pockets (up to 
30mm) of fine to 

medium sand

Depth, Level
(Thickness)

           (0.10)
  0.10

           (0.80)

  0.90

           (1.10)

  2.00

           (1.30)

  3.30

           (0.30)

  3.60

31.97

31.17

30.07

28.77

28.47

Legend Backfill

Trial Pit Log
Logged

Checked

Approved

PC

MS

TC

Start

10/12/2019

End

10/12/2019

Equipment, Methods and Remarks

JCB 360. 
Machine excavated.
No hand vane after 2.00m due to nature of recovered material.

Dimension and Orientation

Width 0.60 m

Length 2.40 m
352 (Deg)

Ground Level

Coordinates (m)

National Grid

32.07 mOD

E 471915.96

N 109671.02

Samples and Tests Strata Description

Stability

Shoring

Weather

Collapse of Face A below 1.80m

None

Wet, cold and windy

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:25 09/04/2020 20 52 09

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Trial Pit

ATK-TP-06
Sheet 1 of 1

Groundwater Entries
No. Depth Strike (m) Remarks
1 0.00 Seepage from ground level.

Remarks
Depth (m) Remarks



Depth

0.20 

0.40 - 0.50

0.50
0.50 
0.50 

0.85 - 0.90
0.90 

1.00 

1.60 
1.60 - 1.70

Type & No.

ES1

B2

HV
ES4
D3

B6
D5

ES7

D8
B9

Records

p 20kPa, r 12kPa

26/11/19

Main

Dark brownish grey slightly gravelly sandy CLAY. Gravel is rounded fine 
to coarse of flint.
(TOPSOIL)

Soft grey, mottled orangish brown, sandy gravelly CLAY with high cobble 
content. Gravel is rounded fine to coarse of flint. Cobbles are rounded of 
flint.

Grey and light orangish brown silty fine to coarse SAND with occasional 
pockets (up to 500mm) of firm light grey sandy silty clay.

END OF EXPLORATORY HOLE

Detail
Depth, Level

(Thickness)

           (0.30)

  0.30

           (0.60)

  0.90

           (0.80)

  1.70

34.25

33.65

32.85

Legend Backfill

1    -

Trial Pit Log
Logged

Checked

Approved

FC

MS

TC

Start

26/11/2019

End

26/11/2019

Equipment, Methods and Remarks

JCB 360.
Machine excavated.
Terminated due to instability of long faces.

Dimension and Orientation

Width 0.60 m

Length 2.50 m
349 (Deg)

Ground Level

Coordinates (m)

National Grid

34.55 mOD

E 472068.72

N 109901.56

Samples and Tests Strata Description

Stability

Shoring

Weather

Unstable below 1.50m

None

Raining

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:25 09/04/2020 20 52 09

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Trial Pit

ATK-TP-07
Sheet 1 of 1

Groundwater Entries
No. Depth Strike (m) Remarks
1 1.00 Seepage.

Remarks
Depth (m) Remarks





Depth

0.10 

0.20 - 0.30

0.30 
0.30 

0.50 

0.60

0.90 
0.90 

0.90 - 1.00

1.50 
1.50 
1.50 

Type & No.

ES1

B4

ES2
D3

ES5

HV

ES6
D7
B8

ES9
D10
B11

Records

p 71kPa, r 43kPa

27/11/19

Main

Dark brown slightly sandy slightly gravelly sandy CLAY. Gravel is 
subangular to subrounded fine to coarse of flint.
(TOPSOIL)

Firm light grey, mottled orangish brown, slightly sandy slightly gravelly 
CLAY. Gravel is rounded fine to coarse of flint.

Firm light grey slightly sandy gravelly CLAY with high cobble content. 
Gravel is rounded fine to coarse of flint. Cobbles are rounded of flint.

Light orangish brown very silty fine to medium SAND. Rare rounded fine 
to medium gravel of flint.

Firm light orangish brown very sandy CLAY.

END OF EXPLORATORY HOLE

Detail
Depth, Level

(Thickness)

           (0.30)

  0.30

           (0.60)

  0.90

           (0.30)

  1.20

           (1.10)

  2.30

           (0.20)

  2.50

33.71

33.11

32.81

31.71

31.51

Legend Backfill

1    -

Trial Pit Log
Logged

Checked

Approved

FC

MS

TC

Start

27/11/2019

End

27/11/2019

Equipment, Methods and Remarks

JCB 360.
Machine excavated.

Dimension and Orientation

Width 0.60 m

Length 2.70 m
229 (Deg)

Ground Level

Coordinates (m)

National Grid

34.01 mOD

E 472343.00

N 109778.00

Samples and Tests Strata Description

Stability

Shoring

Weather

Unstable below 2.50m

None

Raining

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
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Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Trial Pit

ATK-TP-08
Sheet 1 of 1

Groundwater Entries
No. Depth Strike (m) Remarks
1 2.00 Seepage.

Remarks
Depth (m) Remarks



Depth

0.20 

0.40 - 0.50

0.50
0.50 
0.50 

1.00
1.00 
1.00 

1.00 - 1.10

1.60
1.60 

1.60 - 1.70

2.70 
2.70 - 2.80

3.00

3.50 
3.50 - 3.60

Type & No.

ES1

B2

HV
ES4
D3

HV
ES5
D7
B6

HV
D8
B9

D10
B11

HV

D12
B13

Records

p 76kPa, r 40kPa

p 95kPa, r 39kPa

p 92kPa, r 22kPa

p 148kPa, r 29kPa

02/12/19

Main

Dark brown slightly sandy slightly gravelly CLAY. Gravel is subangular to 
rounded fine to coarse of flint.
(TOPSOIL)

Firm grey, mottled orangish brown, slightly sandy CLAY.

Firm to stiff friable light bluish grey, locally mottled dark grey and brown, 
CLAY.

END OF EXPLORATORY HOLE

Detail

0.90-1.10 gravel 
lens. Gravel is 
subrounded to 

rounded fine to 
coarse of chert, 

flint and quartzite
1.20 shear 

surface 
subhorizontal 

planar and 
undulating

1.60-1.70 slightly 
sandy

2.10 locally 
rounded cobbles 

of siltstone

Depth, Level
(Thickness)

           (0.30)

  0.30

           (1.00)

  1.30

           (2.40)

  3.70

21.49

20.49

18.09

Legend Backfill

1    -

2    -

Trial Pit Log
Logged

Checked

Approved

FC

MS

TC

Start

02/12/2019

End

02/12/2019

Equipment, Methods and Remarks

JCB 3CX.
Machine excavated.

Dimension and Orientation

Width 0.40 m

Length 2.80 m
326 (Deg)

Ground Level

Coordinates (m)

National Grid

21.79 mOD

E 471251.91

N 109067.03

Samples and Tests Strata Description

Stability

Shoring

Weather

Stable

None

Sunny

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:25 09/04/2020 20 52 10

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Trial Pit

ATK-TPM-02
Sheet 1 of 1

Groundwater Entries
No. Depth Strike (m) Remarks
1 1.50 Seepage.
2 2.50 Slight water ingress.

Remarks
Depth (m) Remarks



Depth

0.30 

0.40 - 0.50

0.50
0.50 
0.50 

1.00 

1.20

1.60
1.60 

1.60 - 1.70

2.50 
2.50 - 2.60

2.80 
2.80 - 2.90

3.60 
3.60 - 3.70

Type & No.

ES1

B3A

HV
ES3
D2

ES4

HV

HV
D5
B6

D7
B8

D9
D10

D11
B12

Records

p 50kPa, r 34kPa

p 71kPa, r 37kPa

p 39kPa, r 9kPa

30/11/19 damp

Main

Dark brown slightly sandy CLAY.
(TOPSOIL)

Soft to firm grey, mottled orangish brown, locally slightly sandy CLAY.

Soft light grey, mottled greyish brown, slightly sandy CLAY.

Firm friable grey, mottled orangish brown, slightly sandy gravelly CLAY 
with low cobble content. Gravel is subrounded to rounded fine to coarse 
of flint. Cobbles are rounded of flint.

Stiff grey, locally mottled orangish brown, CLAY.

END OF EXPLORATORY HOLE

Detail

0.80 possible 
shear surface 

20/343 degree 
planar smooth

0.90-1.30 firm to 
stiff

3.50 light grey

Depth, Level
(Thickness)

           (0.35)

  0.35

           (0.95)

  1.30

           (1.10)

  2.40

           (0.30)

  2.70

           (1.10)

  3.80

23.01

22.06

20.96

20.66

19.56

Legend Backfill

1    -

Trial Pit Log
Logged

Checked

Approved

FC

MS

TC

Start

30/11/2019

End

30/11/2019

Equipment, Methods and Remarks

JCB 360.
Machine excavated.

Dimension and Orientation

Width 0.60 m

Length 2.60 m
160 (Deg)

Ground Level

Coordinates (m)

National Grid

23.36 mOD

E 471256.07

N 109371.99

Samples and Tests Strata Description

Stability

Shoring

Weather

Stable

None

Sunny

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:25 09/04/2020 20 52 10

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Trial Pit

ATK-TPM-03
Sheet 1 of 1

Groundwater Entries
No. Depth Strike (m) Remarks
1 1.60 Slight water ingress.

Remarks
Depth (m) Remarks



Depth

0.20 

0.50
0.50 
0.50 

0.50 - 0.60

1.00
1.00 

1.50 
1.50 - 1.60

2.40 - 2.50

2.50 

3.60 
3.60 - 3.70

Type & No.

ES1

HV
ES2
D3
B4

HV
ES5

D6
B7

B9

D8

D10
B11

Records

p 58kPa, r 30kPa

p 69kPa, r 30kPa

02/12/19 2.40

Main

Dark brown sandy slightly organic CLAY. Rare subangular to rounded fine 
to coarse gravel of flint.
(TOPSOIL)

Soft to firm light grey, mottled orangish brown, CLAY. Locally slightly 
sandy. Rare organic material (up to 40x20mm).

Stiff friable bluish grey, locally mottled dark brown, CLAY.

END OF EXPLORATORY HOLE

Detail

3.40-3.50 gravel 
lens. Gravel is 

rounded fine to 
coarse of siltstone

Depth, Level
(Thickness)

           (0.30)

  0.30

           (2.00)

  2.30

           (1.60)

  3.90

22.74

20.74

19.14

Legend Backfill

1    -

Trial Pit Log
Logged

Checked

Approved

FC

MS

TC

Start

02/12/2019

End

02/12/2019

Equipment, Methods and Remarks

JCB 3CX.
Machine excavated.

Dimension and Orientation

Width 0.60 m

Length 2.70 m
191 (Deg)

Ground Level

Coordinates (m)

National Grid

23.04 mOD

E 471433.05

N 109242.02

Samples and Tests Strata Description

Stability

Shoring

Weather

Stable

None

Sunny

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:25 09/04/2020 20 52 11

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Trial Pit

ATK-TPM-04
Sheet 1 of 1

Groundwater Entries
No. Depth Strike (m) Remarks
1 0.50 Slight ingress.

Remarks
Depth (m) Remarks



Depth

0.10 

0.40 - 0.50

0.50 

0.70 - 1.00

1.00 
1.00 

1.50 

1.60 - 1.70

1.70 

2.00 - 2.20

2.20 

2.90 - 3.00

3.00 

3.30 - 3.40

3.40 
3.40 

4.40 
4.40 - 4.50

Type & No.

ES1

B2

ES3

B4

ES6
D5

D7

B8

D9

B10

D10A

B12

D11

B15

ES13
D14

D16
B17

Records

20/11/19

Main

Dark brown slightly sandy CLAY with frequent roots (up to 5mm).
(TOPSOIL)

Firm light grey, mottled orangish brown, slightly sandy CLAY. Rare 
organic material.

Stiff, locally very stiff, friable dark grey, mottled dark brown, CLAY.

Very stiff fissured, locally indistinctly laminated, dark grey CLAY.
Fissures are randomly orientated, very closely spaced, planar, smooth. 

Very stiff indistinctly laminated dark grey silty CLAY.

END OF EXPLORATORY HOLE

Detail

0.80 shear 
surface 20/240 
degree planar 

smooth

2.20 sandy

Depth, Level
(Thickness)

           (0.30)

  0.30

           (1.60)

  1.90

           (1.00)

  2.90

           (0.40)

  3.30

           (1.20)

  4.50

26.56

24.96

23.96

23.56

22.36

Legend Backfill

1    -

2    -

Trial Pit Log
Logged

Checked

Approved

FC

MS

TC

Start

20/11/2019

End

20/11/2019

Equipment, Methods and Remarks

Tracked 360 excavator.
Machine excavated.
TPM used to assess stability for man entry possibility.

Dimension and Orientation

Width 0.60 m

Length 8.00 m
259 (Deg)

Ground Level

Coordinates (m)

National Grid

26.86 mOD

E 471577.01

N 109532.98

Samples and Tests Strata Description

Stability

Shoring

Weather

Stable

None

Cloudy, fair

Notes: For explanation of symbols and abbreviations 
see Key to Exploratory Hole Records. All depths and 
reduced levels in metres. Stratum thickness given in 
brackets in depth column.

© Copyright SOCOTEC UK Limited
Scale 1:25 09/04/2020 20 52 11

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE RESERVOIR

A9031-19

Portsmouth Water

Trial Pit

ATK-TPM-05
Sheet 1 of 1

Groundwater Entries
No. Depth Strike (m) Remarks
1 0.50 Seepage.
2 1.00 Medium inflow.

Remarks
Depth (m) Remarks



6

1.00 - 1.45

UT

Description

Remarks:

0.36m recovery. 10mm of wax at top of sample.

Borehole No ATK-BH-01

Sample No

Sample Depth, mBGL

Sample Type

1.00 - 1.09m, No recovery.

1.09 - 1.45m

Soft to firm brown, mottled bluish grey, CLAY with occasional 

rootlets (up to 20x2mm).

Detail:

1.42 - 1.45m

Dark orangish brown slightly sandy slightly gravelly clay lens. 

Sand is fine to coarse. Gravel is angular to subrounded fine to 

coarse of sandstone.

1.00 

1.45 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-01-UT6 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Wax 

Rootlets 

Orange brown lens 
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2.00 - 2.45

UT

Description

Remarks:

0.42m recovery. 5mm of wax at top and base.

Borehole No ATK-BH-01

Sample No

Sample Depth, mBGL

Sample Type

2.00 - 2.03m, No recovery.

2.03 - 2.09m

Firm brown, mottled bluish grey, CLAY.

2.09 - 2.33m

Very soft brown, locally mottled bluish grey, silty CLAY with 

frequent rootlets.

Detail:

2.19m

Pocket (50x10mm) of dark brown rootlets, 0.5 degree 

orientation.

2.33 - 2.45m

Firm to stiff, locally fissured, orangish brown, mottled bluish grey, 

CLAY. Fissures are randomly orientated, extremely closely 

spaced, planar, smooth.

2.00 

2.45 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-01-UT10 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 
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3.50 - 3.95

UT

Description

Remarks:

0.43m recovery.

Borehole No ATK-BH-01

Sample No

Sample Depth, mBGL

Sample Type

3.50 - 3.52m, No recovery.

3.52 - 3.95m

Stiff indistinctly laminated orangish brown, locally mottled bluish 

grey, slightly sandy CLAY. Rare selenite crystals.

Detail:

3.72m

White shell fragment (20x5mm). 

3.50 

3.95 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-01-UT16 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 
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4.10 - 4.55

UT

Description

Remarks:

0.41m recovery.

Borehole No ATK-BH-01

Sample No

Sample Depth, mBGL

Sample Type

4.10 - 4.14m, No reovery.

4.14 - 4.55m

Firm to stiff, locally fissured, greyish brown, mottled bluish grey 

and orangish brown, CLAY. Fissures are 0-5 degree and 85-90 

degree, extremely closely spaced, planar, smooth.

4.10

4.55

Notes:  Project

Project No.

Carried out for

Figure 

ATK-BH-01-UT18

Split Tube Sample Description

Portsmouth Water

HAVANT THICKET WINTER STORAGE

A9031-19

Grey pocket



20

4.70 - 5.15

UT

Description

Remarks:

0.41m recovery.

Borehole No ATK-BH-01

Sample No

Sample Depth, mBGL

Sample Type

4.70 - 4.74m, No recovery.

4.74 - 4.87m

Soft to firm brown, locally mottled orangish brown, CLAY.

4.87 - 5.15m

Stiff to very stiff indistinctly laminated dark greyish brown silty 

CLAY.

Detail:

4.93m

Local pockets (up to 20x15mm) of dark grey, mottled orangish 

brown, silt.

4.70

5.15

Notes:  Project

Project No.

Carried out for

Figure 

ATK-BH-01-UT20

Split Tube Sample Description

Portsmouth Water

HAVANT THICKET WINTER STORAGE

A9031-19
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5.30 - 5.75

UT

Description

Remarks:

0.34m recovery.

Borehole No ATK-BH-01

Sample No

Sample Depth, mBGL

Sample Type

5.30 - 5.41m, No recovery.

5.41 - 5.75m,

Very stiff indistinctly laminated, locally fissured, slightly 

micaceous dark brownish grey silty CLAY. Fissures are randomly 

orientated, extremely closely spaced, planar, smooth.

Rare shell fragments (up to 2x5mm).

5.30 

5.75 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-01-UT22 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Laminae 

Fossil 
Fragments 
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5.90 - 6.35

UT

Description

Remarks:

0.40m recovery. Wax within first 10mm.

Borehole No ATK-BH-01

Sample No

Sample Depth, mBGL

Sample Type

5.90 - 5.95m, No recovery.

5.95 - 6.00m,

Very soft to soft greyish brown and brown CLAY.

6.00 - 6.06m,

Stiff bluish grey silty CLAY.

6.06 - 6.35m,

Very stiff indistinctly laminated greyish brown silty CLAY.

Detail:

6.21m,

Pocket (up to 20x5mm) of light grey fine sand/silt.

6.29m,

Frequent shell fragments (up to 20x10mm).

5.90 

6.35 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-01-UT24 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Indistinct 
laminae 



26

6.50 - 6.95

UT

Description

Remarks:

0.39m recovery.

Borehole No ATK-BH-01

Sample No

Sample Depth, mBGL

Sample Type

6.50 - 6.56m, No recovery.

6.56 - 6.95m

Very stiff fissured slightly micaceous dark brownish grey silty 

CLAY. Fissures are randomly orientated, extremely closely 

spaced, planar, smooth.

6.75m

Pocket (25x7mm) of dark grey silt and fine sand.

Detail:

6.80 - 6.95m

Indistinct laminations.

6.89 - 6.92m

Pocket (20x20mm) of dark grey silt and fine sand.

6.50 

6.95 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-01-UT26 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 



27

7.00 - 7.45

UT

Description

Remarks:

0.42m recovery. 90mm of wax in top of sample.

Borehole No ATK-BH-01

Sample No

Sample Depth, mBGL

Sample Type

7.00 - 7.03m, No recovery.

7.03 - 7.25m

Firm, locally soft, greyish brown silty CLAY.

7.25 - 7.45m

Very stiff indistinctly laminated slightly micaceous dark greyish 

brown silty CLAY.

7.00 

7.45 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-01-UT27 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 



5

1.20 - 1.65

UT

Description

Remarks:

0.33m recovery.

Borehole No ATK-BH-02

Sample No

Sample Depth, mBGL

Sample Type

1.20 - 1.34m, No recovery.

1.34 to 1.65m,

Firm orangish brown, mottled grey, slightly sandy CLAY. 

Frequent plant material (up to 40x2mm).

Detail:

1.52m

Rare subangular to rounded gravel of mudstone and sandstone 

(up to 20x16mm).

1.20 

1.65 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-02-UT5 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 



7

1.80 - 2.30

UT

Description

Remarks:

0.38m recovery.

Borehole No ATK-BH-02

Sample No

Sample Depth, mBGL

Sample Type

1.80 - 1.92m, No recovery.

1.92 to 1.99m

Brown and grey slightly sandy clayey subangular to subrounded 

fine to coarse GRAVEL of mudstone, siltstone and chert.

1.99 to 2.04m

Orangish brown fine to coarse SAND.

2.04 to 2.30m

Firm to stiff, locally indistinctly laminated, brown and grey CLAY. 

Rare subangular to subrounded fine to medium gravel of 

mudstone and siltstone. Rare plant material (up to 40x2mm).

1.80 

2.30 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-02-UT7 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 
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2.30 - 2.75

UT

Description

Remarks:

0.40m recovery.

Borehole No ATK-BH-02

Sample No

Sample Depth, mBGL

Sample Type

2.30 - 2.35m, No recovery.

2.35 to 2.43m

Very soft brown gravelly CLAY. Gravel is subangular to 

subrounded fine to coarse of mudstone, sandstone and chert. 

Occasional plant material/rootlets (up to 30x2mm).

2.43 to 2.75m

Firm to stiff, locally indistinctly laminated, brown and grey CLAY.

Detail:

2.69 to 2.75m

Rare pockets/partings (up to 20x15mm) of white sand/silt.

2.30 

2.75 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-02-UT8 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 
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2.80 - 3.25

UT

Description

Remarks:

0.37m recovery.

Borehole No ATK-BH-02

Sample No

Sample Depth, mBGL

Sample Type

2.80 to 2.88m, No recovery.

2.88 to 3.02m

Very soft brown gravelly CLAY. Gravel is subangular to 

subrounded fine to coarse of mudstone, siltstone and chert.

3.02 to 3.25m

Stiff brown, mottled grey, CLAY.

Detail:

3.12m

Pocket (30x20mm) of orangish brown slightly sandy slightly 

gravelly clay. Gravel is subangular fine to coarse of mudstone 

and sandstone.

2.80 

3.25 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-02-UT9 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 
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3.40 - 3.95

UT

Description

Remarks:

0.41m recovery.

Borehole No ATK-BH-02

Sample No

Sample Depth, mBGL

Sample Type

3.40 to 3.44m, No recovery.

3.44 to 3.95m

Indistinctly laminated, locally fissured, brown, mottled bluish grey, 

silty CLAY. Fissures are 0 to 5 degree, subhorizontal and 

subvertical, extremely closely spaced, planar, smooth.

Detail:

3.44 to 3.47m

Rare subangular coarse gravel of chert.

Detail:

3.70m,

Orangish brown lenses (up to 10x5mm) of fine to medium sand.

Detail:

3.78m,

Pocket (20x20mm) of grey fine sand/silt. 

3.40 

3.95 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-02-UT11 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 
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5.10 - 5.55

UT

Description

Remarks:

0.31 recovery.

Borehole No ATK-BH-02

Sample No

Sample Depth, mBGL

Sample Type

5.10 to 5.24m, No recovery.

5.24 to 5.55m

Stiff to very stiff indistinctly laminated, locally fissured, slightly 

micaceous silty CLAY. Fissures are 0 to 5 degree, extremely 

closely spaced, planar, smooth. Local pockets/lenses (up to 

20x25mm) of dark grey fine sand and silt.

5.10 

5.55 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-02-UT17 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 
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5.70 - 6.25

UT

Description

Remarks:

0.30m recovery.

Borehole No ATK-BH-02

Sample No

Sample Depth, mBGL

Sample Type

5.70 to 5.95m, No recovery.

5.95 to 6.25m

Very stiff indistinctly laminated slightly micaceous slightly sandy 

silty CLAY. Sand is fine to medium. Rare pockets (up to 

15x10mm) of dark grey fine sand and silt.

5.70 

6.25 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-02-UT19 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 
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6.20 - 6.65

UT

Description

Remarks:

0.33m recovery.

Borehole No ATK-BH-02

Sample No

Sample Depth, mBGL

Sample Type

6.20 to 6.32m, No recovery.

6.32 to 6.65m

Very stiff indistinctly laminated dark grey slightly micaceous 

slightly sandy silty CLAY. Sand is fine to medium. Rare pockets 

(up to 20x35mm) of silt and fine sand.

Detail:

6.38m

1no. fossil fragment (35x20mm).

6.20 

6.65 

Notes:   Project 

Project No. 

Carried out for 

Figure  

ATK-BH-02-UT21 

Split Tube Sample Description 

  

Portsmouth Water 

HAVANT THICKET WINTER STORAGE 

A9031-19 
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APPENDIX C 

FIELD TESTING 

Variable Head Permeability Tests ATK-CP-01T1 and T2 

ATK-CP-02T1, T2 andT3 

ATK-CP-03T1 

 ATK-CP-04T1, T2 and T3 

 ATK-CP-05T1, T2 and T3 

ATK-CP-06T1 and T2 

ATK-CP-10T1 

ATK-CP-12T1 

ATK-CP-13AT1 

ATK-CP-15T1 and T2 

ATK-CP-16T1 

ATK-RC-01T1 

ATK-RC-02T1 

 ATK-RC-02aT1 

ATK-RC-03T1 

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Depth of casing 2.00  m BGL

Depth of borehole 3.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of casing above ground level (datum) 0.23  m Length of response zone (L) 1000  mm

Shape factor (F) after Hvorslev (1951) 2.72  m

Depth to groundwater prior to test 1.55  m BGL

Groundwater level for analysis 1.55  m BGL

0 0.25 1.53 1.00 (Based on

0.5 0.29 1.49 0.97

1 0.31 1.47 0.96

1.5 0.32 1.46 0.95

2 0.33 1.45 0.95

2.5 0.34 1.44 0.94

3 0.35 1.43 0.93

3.5 0.36 1.42 0.93 Differential head at start of test, H0 1.53 m

4 0.37 1.41 0.92 Differential head at end of test, Hf 0.91 m

4.5 0.38 1.40 0.92 Time elapsed at end of test 60 mins

5 0.39 1.39 0.91 Proportion of test recovery 41 %

6 0.40 1.38 0.90

7 0.42 1.36 0.89 Coordinates of best fit line to data:

8 0.43 1.35 0.88 t1 =                0.0 mins H1/H0 = 0.920

9 0.45 1.33 0.87 t2 = 60.0 mins H2/H0= 0.595

10 0.47 1.31 0.86

15 0.54 1.24 0.81

20 0.59 1.19 0.78

25 0.64 1.14 0.75

30 0.68 1.10 0.72

35 0.72 1.06 0.69

40 0.77 1.01 0.66

45 0.79 0.99 0.65

50 0.82 0.96 0.63

55 0.85 0.93 0.61

60 0.87 0.91 0.59

Test did not achieve 75% recovery, calculated permeability should be used with 

caution.

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Well point or hole extended in uniform soil (8)

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 1.4E-06 m/sec

Borehole ATK-CP-01

Falling Head
07-Nov-19

REMARKS

  

Variable Head Permeability Test 
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Head Ratio against Time 

Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-01T1 
Testing: RT 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 2
DETAILS OF TEST ZONE: DATE OF TEST
Top of response zone 3.40  m BGL

Base of response zone 4.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of tubing above ground level (datum) 0.00  m Length of response zone (L) 600  mm

Diameter of standpipe tubing 25 mm

Shape factor (F) after Hvorslev (1951) 2.32  m

Depth to groundwater prior to test 1.14  m BGL

Groundwater level for analysis 1.14  m BGL

0 2.60 1.46 1.00 (Based on

0.5 2.60 1.46 1.00

1 2.60 1.46 1.00

1.5 2.60 1.46 1.00

2 2.60 1.46 1.00

2.5 2.60 1.46 1.00

3 2.60 1.46 1.00

3.5 2.60 1.46 1.00 Differential head at start of test, H0 1.46 m

4 2.60 1.46 1.00 Differential head at end of test, Hf 1.35 m

4.5 2.59 1.45 0.99 Time elapsed at end of test 60 mins

5 2.58 1.44 0.99 Proportion of test recovery 8 %

6 2.56 1.42 0.97

7 2.55 1.41 0.97 Coordinates of best fit line to data:

8 2.55 1.41 0.97 t1 =                0.0 mins H1/H0 = 0.970

9 2.55 1.41 0.97 t2 = 60.0 mins H2/H0= 0.925

10 2.55 1.41 0.97

15 2.54 1.40 0.96

20 2.50 1.36 0.93

25 2.50 1.36 0.93

30 2.50 1.36 0.93

35 2.50 1.36 0.93

40 2.49 1.35 0.92

45 2.49 1.35 0.92

50 2.49 1.35 0.92

55 2.49 1.35 0.92

60 2.49 1.35 0.92

Test did not achieve 75% recovery, calculated permeability should be used with 

caution.

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Standpipe piezometer

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 2.8E-09 m/sec

Standpipe ATK-CP-01

Rising Head
28-Jan-20

REMARKS

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-01T2 
Testing: FC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Depth of casing 1.90  m BGL

Depth of borehole 1.90  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of casing above ground level (datum) 0.90  m Length of response zone (L) 0  mm

Shape factor (F) after Hvorslev (1951) 0.55  m

Depth to groundwater prior to test Dry  m BGL

Groundwater level for analysis 1.90  m BGL

0 0.09 2.71 1.00 (Based on

0.5 0.09 2.71 1.00

1 0.09 2.71 1.00

1.5 0.09 2.71 1.00

2 0.09 2.71 1.00

2.5 0.09 2.71 1.00

3 0.09 2.71 1.00

3.5 0.10 2.70 1.00 Differential head at start of test, H0 2.71 m

4 0.10 2.70 1.00 Differential head at end of test, Hf 2.56 m

4.5 0.10 2.70 1.00 Time elapsed at end of test 60 mins

5 0.10 2.70 1.00 Proportion of test recovery 6 %

6 0.10 2.70 1.00

7 0.10 2.70 1.00       

8 0.10 2.70 1.00                    

9 0.10 2.70 1.00   

10 0.10 2.70 1.00

15 0.12 2.68 0.99

20 0.12 2.68 0.99

25 0.12 2.68 0.99

30 0.14 2.66 0.98

35 0.16 2.64 0.97

40 0.18 2.62 0.97

45 0.20 2.60 0.96

50 0.23 2.57 0.95

55 0.24 2.56 0.94

60 0.24 2.56 0.94

Borehole ATK-CP-02

Falling Head
08-Nov-19

REMARKS

Test carried out in apparently unsaturated ground, borehole was dry. Groundwater 

level for analysis has been taken as base of borehole (1.90m).

Test did not achieve 75% recovery, insufficient recovery to assess permeability.

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Soil flush with bottom in uniform soil (4)

estimated value)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = m/sec

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WATER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-02T1 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 2
DETAILS OF TEST ZONE: DATE OF TEST
Depth of casing 6.50  m BGL

Depth of borehole 7.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of casing above ground level (datum) 0.00  m Length of response zone (L) 500  mm

Shape factor (F) after Hvorslev (1951) 1.91  m

Depth to groundwater prior to test 0.50  m BGL

Groundwater level for analysis 0.50  m BGL

0 0.09 0.41 1.00 (Based on

0.5 0.09 0.41 1.00

1 0.09 0.41 1.00

1.5 0.09 0.41 1.00

2 0.09 0.41 1.00

2.5 0.09 0.41 1.00

3 0.09 0.41 1.00

3.5 0.10 0.40 0.98 Differential head at start of test, H0 0.41 m

4 0.10 0.40 0.98 Differential head at end of test, Hf 0.26 m

4.5 0.10 0.40 0.98 Time elapsed at end of test 60 mins

5 0.10 0.40 0.98 Proportion of test recovery 37 %

6 0.10 0.40 0.98

7 0.10 0.40 0.98 Coordinates of best fit line to data:

8 0.10 0.40 0.98 t1 =                0.0 mins H1/H0 = 0.970

9 0.10 0.40 0.98 t2 = 60.0 mins H2/H0= 0.700

10 0.10 0.40 0.98

15 0.12 0.38 0.93

20 0.12 0.38 0.93

25 0.12 0.38 0.93

30 0.14 0.36 0.88

35 0.16 0.34 0.83

40 0.18 0.32 0.78

45 0.20 0.30 0.73

50 0.23 0.27 0.66

55 0.24 0.26 0.63

60 0.24 0.26 0.63

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 1.5E-06 m/sec

REMARKS

Test did not achieve 75% recovery, calculated permeability should be used with 

caution.

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Well point or hole extended in uniform soil (8)

Borehole ATK-CP-02

Falling Head
11-Nov-19

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WATER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-02T2 
Testing: FC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 3
DETAILS OF TEST ZONE: DATE OF TEST
Top of response zone 33.50  m BGL

Base of response zone 34.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of tubing above ground level (datum) 0.54  m Length of response zone (L) 500  mm

Diameter of standpipe tubing 25 mm

Shape factor (F) after Hvorslev (1951) 2.13  m

Depth to groundwater prior to test 4.63  m BGL

Groundwater level for analysis 2.56  m BGL

0 12.19 9.09 1 00 (Based on

0.5 11.73 8.63 0 95

1 11.35 8.25 0 91

1.5 11.02 7.92 0 87

2 10.70 7.60 0 84

2.5 10.45 7.35 0 81

3 10.20 7.10 0.78

3.5 9.92 6.82 0.75 Differential head at start of test, H0 9.09 m

4 9.67 6.57 0.72 Differential head at end of test, Hf 1 96 m

4.5 9.45 6.35 0.70 Time elapsed at end of test 55 mins

5 9.23 6.13 0.67 Proportion of test recovery 78 %

6 8.84 5.74 0.63

7 8.46 5.36 0 59 Coordinates of best fit line to data:

8 8.12 5.02 0 55 t1 =                0.0 mins H1/H0 = 1.000

9 7.83 4.73 0 52 t2 = 20.0 mins H2/H0= 0.190

10 7.59 4.49 0.49

15 6.64 3.54 0 39

20 6.12 3.02 0 33

25 5.80 2.70 0 30

30 5.65 2.55 0 28

35 5.56 2.46 0 27

40 5.49 2.39 0 26

45 5.39 2.29 0 25

50 5.25 2.15 0 24

55 5.06 1.96 0 22

Permeability calculated over initial 15 minutes of recovery (approximately 70%). 

Calculation over later part of test would yield a lower permeability. 

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Standpipe piezometer

observation in installation)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 3.2E-07 m/sec

Standpipe ATK-CP-02

Rising Head
30-Jan-20

REMARKS

Variable Head Permeability Test
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Notes: Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE

A9031-19

Portsmouth Water

Test

ATK-CP-02T3
Testing: PC 
Checked: TC 

Approved: 



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Depth of casing 1.70  m BGL

Depth of borehole 5.50  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 150  mm Diameter of response zone (D) 150 mm

Height of casing above ground level (datum) 0.00  m Length of response zone (L) 3800  mm

Shape factor (F) after Hvorslev (1951) 6.08  m

Depth to groundwater prior to test Dry  m BGL

Groundwater level for analysis 5.50  m BGL

0 0.00 5.50 1.00 (Based on

0.5 0.00 5.50 1.00

1 0.00 5.50 1.00

1.5 0.00 5.50 1.00

2 0.00 5.50 1.00

2.5 0.00 5.50 1.00

3 0.00 5.50 1.00

3.5 0.00 5.50 1.00 Differential head at start of test, H0 5.50 m

4 0.00 5.50 1.00 Differential head at end of test, Hf 5.50 m

4.5 0.00 5.50 1.00 Time elapsed at end of test 60 mins

5 0.00 5.50 1.00 Proportion of test recovery 0 %

6 0.00 5.50 1.00

7 0.00 5.50 1.00       

8 0.00 5.50 1.00                    

9 0.00 5.50 1.00   

10 0.00 5.50 1.00

15 0.00 5.50 1.00

20 0.00 5.50 1.00

25 0.00 5.50 1.00

30 0.00 5.50 1.00

35 0.00 5.50 1.00

40 0.00 5.50 1.00

45 0.00 5.50 1.00

50 0.00 5.50 1.00

55 0.00 5.50 1.00

60 0.00 5.50 1.00

Test carried out in apparently unsaturated ground. 

Test has not achieved 75% recovery (0%), unable to calculate permeability.

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Well point or hole extended in uniform soil (8)

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = m/sec

Borehole ATK-CP-03

Falling Head
06-Dec-19

REMARKS

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-03T1 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Depth of casing 4.50  m BGL

Depth of borehole 5.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of casing above ground level (datum) 0.00  m Length of response zone (L) 500  mm

Shape factor (F) after Hvorslev (1951) 1.91  m

Depth to groundwater prior to test Dry  m BGL

Groundwater level for analysis 5.00  m BGL

0 0.48 4.52 1.00 (Based on

0.5 0.48 4.52 1.00

1 0.48 4.52 1.00

1.5 0.48 4.52 1.00

2 0.48 4.52 1.00

2.5 0.48 4.52 1.00

3 0.48 4.52 1.00

3.5 0.48 4.52 1.00 Differential head at start of test, H0 4.52 m

4 0.48 4.52 1.00 Differential head at end of test, Hf 4.52 m

4.5 0.48 4.52 1.00 Time elapsed at end of test 60 mins

5 0.48 4.52 1.00 Proportion of test recovery 0 %

6 0.48 4.52 1.00

7 0.48 4.52 1.00       

8 0.48 4.52 1.00                    

9 0.48 4.52 1.00   

10 0.48 4.52 1.00

15 0.48 4.52 1.00

20 0.48 4.52 1.00

25 0.48 4.52 1.00

30 0.48 4.52 1.00

35 0.48 4.52 1.00

40 0.48 4.52 1.00

45 0.48 4.52 1.00

50 0.48 4.52 1.00

55 0.48 4.52 1.00

60 0.48 4.52 1.00

Borehole ATK-CP-04

Falling Head
15-Nov-19

REMARKS

Test carried out in apparently unsaturated ground. 

Test has not achieved 75% recovery (0%), unable to calculate permeability.

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Well point or hole extended in uniform soil (8)

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = m/sec

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WATER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-04T1 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 2
DETAILS OF TEST ZONE: DATE OF TEST
Depth of casing 4.50  m BGL

Depth of borehole 11.50  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of casing above ground level (datum) 0.00  m Length of response zone (L) 7000  mm

Shape factor (F) after Hvorslev (1951) 10.35  m

Depth to groundwater prior to test 1.20  m BGL

Groundwater level for analysis 1.20  m BGL

0 0.00 1.20 1.00 (Based on

0.5 0.00 1.20 1.00

1 0.00 1.20 1.00

1.5 0.01 1.20 1.00

2 0.01 1.20 1.00

2.5 0.01 1.20 1.00

3 0.01 1.20 1.00

3.5 0.01 1.20 1.00 Differential head at start of test, H0 1.20 m

4 0.01 1.19 0.99 Differential head at end of test, Hf 1.13 m

4.5 0.01 1.19 0.99 Time elapsed at end of test 60 mins

5 0.01 1.19 0.99 Proportion of test recovery 6 %

6 0.01 1.19 0.99

7 0.02 1.18 0.98       

8 0.02 1.18 0.98                    

9 0.02 1.18 0.98   

10 0.03 1.17 0.98

15 0.04 1.17 0.97

20 0.04 1.16 0.97

25 0.04 1.16 0.97

30 0.05 1.16 0.96

35 0.05 1.15 0.96

40 0.06 1.15 0.95

45 0.06 1.14 0.95

50 0.07 1.14 0.95

55 0.07 1.14 0.95

60 0.07 1.13 0.94

Borehole ATK-CP-04

Falling Head
18-Nov-19

REMARKS

Test has not achieved 75% recovery (6%), unable to calculate permeability.

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Well point or hole extended in uniform soil (8)

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = m/sec

  

Variable Head Permeability Test 
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Head Ratio against Time 

Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WATER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-04T2 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 3
DETAILS OF TEST ZONE: DATE OF TEST
Top of response zone 11.00  m BGL

Base of response zone 12.20  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 150  mm Diameter of response zone (D) 150 mm

Height of tubing above ground level (datum) 0.48  m Length of response zone (L) 1200  mm

Diameter of standpipe tubing 25 mm

Shape factor (F) after Hvorslev (1951) 3.07  m

Depth to groundwater prior to test -0.48  m BGL

Groundwater level for analysis -0.48  m BGL

0 1.58 1.58 1.00 (Based on

0.5 1.29 1.29 0.82

1 0.99 0.99 0.63

1.5 0.76 0.76 0.48

2 0.60 0.60 0.38

2.5 0.50 0.50 0.32

3 0.46 0.46 0.29

3.5 0.42 0.42 0.27 Differential head at start of test, H0 1.58 m

4 0.40 0.40 0.25 Differential head at end of test, Hf 0.32 m

4.5 0.38 0.38 0.24 Time elapsed at end of test 15 mins

5 0.37 0.37 0.23 Proportion of test recovery 80 %

6 0.36 0.36 0.23

7 0.35 0.35 0.22 Coordinates of best fit line to data:

8 0.34 0.34 0.22 t1 =                0.0 mins H1/H0 = 1.000

9 0.32 0.32 0.20 t2 = 3.5 mins H2/H0= 0.203

10 0.32 0.32 0.20

15 0.32 0.32 0.20

Standpipe ATK-CP-04

Rising Head
29-Jan-20

REMARKS

Raised cover full prior to commencement, GW at 0.48m AGL.

Top of standpipe at 0.16m AGL.

Test terminated when recovery reached top of standpipe.

Permeability calculated over initial 3 minutes of recovery (approximately 70%). 

Calculation over later part of test would yield a lower permeability. 

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Standpipe piezometer

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 1.2E-06 m/sec

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-04T3 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Depth of casing 3.00  m BGL

Depth of borehole 7.50  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of casing above ground level (datum) 0.00  m Length of response zone (L) 4500  mm

Shape factor (F) after Hvorslev (1951) 7.43  m

Depth to groundwater prior to test Dry  m BGL

Groundwater level for analysis 7.50  m BGL

0 0.00 7.50 1.00 (Based on

0.5 0.01 7.50 1.00

1 0.01 7.49 1.00

1.5 0.02 7.49 1.00

2 0.02 7.48 1.00

2.5 0.02 7.48 1.00

3 0.02 7.48 1.00

3.5 0.02 7.48 1.00 Differential head at start of test, H0 7.50 m

4 0.02 7.48 1.00 Differential head at end of test, Hf 7.44 m

4.5 0.02 7.48 1.00 Time elapsed at end of test 60 mins

5 0.02 7.48 1.00 Proportion of test recovery 1 %

6 0.02 7.48 1.00

7 0.02 7.48 1.00       

8 0.02 7.48 1.00                    

9 0.02 7.48 1.00   

10 0.02 7.48 1.00

15 0.03 7.47 1.00

20 0.03 7.47 1.00

25 0.04 7.47 1.00

30 0.04 7.47 1.00

35 0.05 7.46 0.99

40 0.05 7.46 0.99

45 0.05 7.45 0.99

50 0.05 7.45 0.99

55 0.06 7.45 0.99

60 0.06 7.44 0.99

Well point or hole extended in uniform soil (8)

Borehole ATK-CP-05

Falling Head
20-Nov-19

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

estimated value)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = m/sec

REMARKS

Test carried out in apparently unsaturated ground, borehole was dry. Groundwater 

level for analysis has been taken as base of borehole (7.50m). Test did not achieve 

75% recovery (1%), insufficient recovery to assess permeability.

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WATER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-05T1 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 2
DETAILS OF TEST ZONE: DATE OF TEST
Depth of casing 12.00  m BGL

Depth of borehole 13.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 150  mm Diameter of response zone (D) 150 mm

Height of casing above ground level (datum) 0.00  m Length of response zone (L) 1000  mm

Shape factor (F) after Hvorslev (1951) 2.42  m

Depth to groundwater prior to test Dry  m BGL

Groundwater level for analysis 13.00  m BGL

0 0.00 13.00 1.00 (Based on

0.5 0.06 12.94 1.00

1 0.08 12.92 0.99

1.5 0.09 12.91 0.99

2 0.11 12.89 0.99

2.5 0.12 12.89 0.99

3 0.12 12.88 0.99

3.5 0.13 12.87 0.99 Differential head at start of test, H0 13.00 m

4 0.13 12.87 0.99 Differential head at end of test, Hf 12.61 m

4.5 0.14 12.87 0.99 Time elapsed at end of test 60 mins

5 0.14 12.86 0.99 Proportion of test recovery 3 %

6 0.15 12.86 0.99

7 0.15 12.85 0.99       

8 0.16 12.84 0.99                    

9 0.16 12.84 0.99   

10 0.17 12.83 0.99

15 0.21 12.80 0.98

20 0.23 12.77 0.98

25 0.26 12.74 0.98

30 0.28 12.72 0.98

35 0.30 12.70 0.98

40 0.33 12.67 0.97

45 0.35 12.65 0.97

50 0.37 12.63 0.97

55 0.38 12.62 0.97

60 0.39 12.61 0.97

Well point or hole extended in uniform soil (8)

Borehole ATK-CP-05

Falling Head
21-Nov-19

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

estimated value)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = m/sec

REMARKS

Test carried out in apparently unsaturated ground, borehole was dry. Groundwater 

level for analysis has been taken as base of borehole (13.00m). Test did not 

achieve 75% recovery (3%), insufficient recovery to assess permeability.

  

Variable Head Permeability Test 

0.10

1.00

0 10 20 30 40 50 60 70

H
e
a
d

 R
a
ti

o
, 
H

t/
H

0
 (

lo
g

 s
c
a
le

) 

Elapsed Time, t (mins) 

Head Ratio against Time 

Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WATER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-05T2 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 3
DETAILS OF TEST ZONE: DATE OF TEST
Top of response zone 10.00  m BGL

Base of response zone 11.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 150  mm Diameter of response zone (D) 150 mm

Height of tubing above ground level (datum) 0.47  m Length of response zone (L) 1000  mm

Diameter of standpipe tubing 25 mm

Shape factor (F) after Hvorslev (1951) 2.73  m

Depth to groundwater prior to test 2.18  m BGL

Groundwater level for analysis 2.18  m BGL

0 8.80 6.15 1 00 (Based on

0.5 7.43 4.78 0.78

1 6.39 3.74 0.61

1.5 5.94 3.29 0 53

2 5.42 2.77 0.45

2.5 4.99 2.34 0 38

3 4.60 1.95 0 32

3.5 4.26 1.61 0 26 Differential head at start of test, H0 6.15 m

4 3.92 1.27 0 21 Differential head at end of test, Hf 0 00 m

4.5 3.70 1.05 0.17 Time elapsed at end of test 60 mins

5 3.57 0.92 0.15 Proportion of test recovery 100 %

6 3.29 0.64 0.10

7 3.09 0.44 0 07 Coordinates of best fit line to data:

8 2.93 0.28 0 05 t1 =                0.0 mins H1/H0 = 1.000

9 2.87 0.22 0 04 t2 = 13.0 mins H2/H0= 0.008

10 2.82 0.17 0 03

15 2.71 0.06 0 01

20 2.69 0.04 0 01

25 2.68 0.03 0 00

30 2.68 0.03 0 00

35 2.68 0.03 0 00

40 2.68 0.03 0 00

45 2.67 0.02 0 00

50 2.66 0.01 0 00

55 2.66 0.01 0 00

60 2.65 0.00 0 00

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 1.1E-06 m/sec

REMARKS

Permeability calculated over initial 13 minutes of recovery (approximately 98%).

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Standpipe piezometer

Standpipe ATK-CP-05

Rising Head
29-Jan-20

Variable Head Permeability Test
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Notes: Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE

A9031-19

Portsmouth Water

Test

ATK-CP-05T3
Testing: PC 
Checked: TC 

Approved: 



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Depth of casing 1.50  m BGL

Depth of borehole 2.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of casing above ground level (datum) 0.25  m Length of response zone (L) 500  mm

Shape factor (F) after Hvorslev (1951) 1.91  m

Depth to groundwater prior to test 1.80  m BGL

Groundwater level for analysis 1.80  m BGL

0 0.00 2.05 1.00 (Based on

0.5 0.00 2.05 1.00

1 0.01 2.04 1.00

1.5 0.01 2.04 1.00

2 0.02 2.04 0.99

2.5 0.02 2.04 0.99

3 0.02 2.04 0.99

3.5 0.02 2.03 0.99 Differential head at start of test, H0 2.05 m

4 0.02 2.03 0.99 Differential head at end of test, Hf 1.84 m

4.5 0.02 2.03 0.99 Time elapsed at end of test 60 mins

5 0.03 2.03 0.99 Proportion of test recovery 10 %

6 0.03 2.03 0.99

7 0.03 2.03 0.99 Coordinates of best fit line to data:

8 0.03 2.02 0.99 t1 =                0.0 mins H1/H0 = 1.000

9 0.04 2.02 0.98 t2 = 60.0 mins H2/H0= 0.900

10 0.04 2.02 0.98

15 0.05 2.00 0.98

20 0.08 1.98 0.96

25 0.10 1.95 0.95

30 0.12 1.93 0.94

35 0.14 1.91 0.93

40 0.16 1.90 0.92

45 0.17 1.89 0.92

50 0.18 1.87 0.91

55 0.20 1.86 0.90

60 0.22 1.84 0.90

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 4.8E-07 m/sec

REMARKS

Test carried out in apparently unsaturated ground. 

Test did not achieve 75% recovery, calculated permeability should be used with 

caution.

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Well point or hole extended in uniform soil (8)

Borehole ATK-CP-06

Falling Head
04-Dec-19

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WATER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-06T1 
Testing: RP 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 2
DETAILS OF TEST ZONE: DATE OF TEST
Top of response zone 0.81  m BGL

Base of response zone 3.50  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of tubing above ground level (datum) 0.65  m Length of response zone (L) 2690  mm

Diameter of standpipe tubing 50 mm

Shape factor (F) after Hvorslev (1951) 5.83  m

Depth to groundwater prior to test 0.81  m BGL

Groundwater level for analysis 0.81  m BGL

0 2.90 1.44 1.00 (Based on

0.5 2.73 1.27 0.88

1 2.67 1.21 0.84

1.5 2.60 1.14 0.79

2 2.55 1.09 0.76

2.5 2.49 1.03 0.72

3 2.42 0.96 0.67

3.5 2.36 0.90 0.63 Differential head at start of test, H0 1.44 m

4 2.30 0.84 0.58 Differential head at end of test, Hf 0.13 m

4.5 2.26 0.80 0.56 Time elapsed at end of test 60 mins

5 2.24 0.78 0.54 Proportion of test recovery 91 %

6 2.21 0.75 0.52

7 2.18 0.72 0.50 Coordinates of best fit line to data:

8 2.16 0.70 0.49 t1 =                0.0 mins H1/H0 = 0.700

9 2.13 0.67 0.47 t2 = 61.0 mins H2/H0= 0.050

10 2.10 0.64 0.44

15 2.03 0.57 0.40

20 1.96 0.50 0.35

25 1.72 0.26 0.18

30 1.65 0.19 0.13

35 1.61 0.15 0.10

40 1.61 0.15 0.10

45 1.59 0.13 0.09

50 1.59 0.13 0.09

55 1.59 0.13 0.09

60 1.59 0.13 0.09

Standpipe ATK-CP-06

Rising Head
30-Jan-20

REMARKS

Response zone was not fully saturated prior to test. Therefore, as this is a rising 

head test, the response zone for analysis has been taken as the groundwater level 

prior to test (0.81 mBGL).

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Standpipe piezometer

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 2.4E-07 m/sec

Variable Head Permeability Test
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Notes: Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE

A9031-19

Portsmouth Water

Test

ATK-CP-06T2
Testing: PC 
Checked: TC 

Approved: 



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Depth of casing 10.50  m BGL

Depth of borehole 11.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of casing above ground level (datum) 0.30  m Length of response zone (L) 500  mm

Shape factor (F) after Hvorslev (1951) 1.91  m

Depth to groundwater prior to test 4.40  m BGL

Groundwater level for analysis 4.40  m BGL

0 0.00 4.70 1.00 (Based on

0.5 0.00 4.70 1.00

1 0.00 4.70 1.00

1.5 0.01 4.69 1.00

2 0.01 4.69 1.00

2.5 0.01 4.69 1.00

3 0.01 4.69 1.00

3.5 0.01 4.69 1.00 Differential head at start of test, H0 4.70 m

4 0.02 4.68 1.00 Differential head at end of test, Hf 4.63 m

4.5 0.02 4.68 1.00 Time elapsed at end of test 60 mins

5 0.02 4.68 1.00 Proportion of test recovery 1 %

6 0.02 4.68 1.00

7 0.02 4.68 1.00       

8 0.02 4.68 1.00                    

9 0.02 4.68 1.00   

10 0.03 4.67 0.99

15 0.04 4.66 0.99

20 0.05 4.65 0.99

25 0.05 4.65 0.99

30 0.07 4.63 0.99

35 0.07 4.63 0.99

40 0.07 4.63 0.99

45 0.07 4.63 0.99

50 0.07 4.63 0.99

55 0.07 4.63 0.99

60 0.07 4.63 0.99

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = m/sec

REMARKS

Test has not achieved 75% recovery (1%), unable to calculate permeability.

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Well point or hole extended in uniform soil (8)

Borehole ATK-CP-10

Falling Head
22-Nov-19

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WATER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-10T1 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Top of response zone 4.00  m BGL

Base of response zone 5.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of tubing above ground level (datum) 0.40  m Length of response zone (L) 1000  mm

Diameter of standpipe tubing 25 mm

Shape factor (F) after Hvorslev (1951) 3.06  m

Depth to groundwater prior to test 0.16  m BGL

Groundwater level for analysis 0.16  m BGL

0 4.00 3.44 1.00 (Based on

0.5 3.14 2.58 0.75

1 2.67 2.11 0.61

1.5 2.22 1.66 0.48

2 1.90 1.34 0.39

2.5 1.60 1.04 0.30

3 1.45 0.89 0.26

3.5 1.26 0.70 0.20 Differential head at start of test, H0 3.44 m

4 1.12 0.56 0.16 Differential head at end of test, Hf 0.00 m

4.5 1.03 0.47 0.14 Time elapsed at end of test 30 mins

5 0.90 0.34 0.10 Proportion of test recovery 100 %

6 0.82 0.26 0.08

7 0.73 0.17 0.05 Coordinates of best fit line to data:

8 0.67 0.11 0.03 t1 =                0.0 mins H1/H0 = 1.000

9 0.65 0.09 0.03 t2 = 14.0 mins H2/H0= 0.003

10 0.63 0.07 0.02

15 0.59 0.03 0.01

20 0.58 0.02 0.01

25 0.57 0.01 0.00

30 0.56 0.00 0.00

Standpipe piezometer

Standpipe ATK-CP-12

Rising Head
29-Jan-20

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 1.1E-06 m/sec

REMARKS

Permeability calculated over initial 12 minutes of recovery (approximately 98%).

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-12T1 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Top of response zone 3.50  m BGL

Base of response zone 4.50  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of tubing above ground level (datum) 0.67  m Length of response zone (L) 1000  mm

Diameter of standpipe tubing 25 mm

Shape factor (F) after Hvorslev (1951) 3.06  m

Depth to groundwater prior to test 0.54  m BGL

Groundwater level for analysis 0.54  m BGL

0 4.30 3.09 1.00 (Based on

0.5 4.28 3.07 0.99

1 4.22 3.01 0.97

1.5 4.18 2.97 0.96

2 4.13 2.92 0.94

2.5 4.09 2.88 0.93

3 4.04 2.83 0.92

3.5 4.00 2.79 0.90 Differential head at start of test, H0 3.09 m

4 3.96 2.75 0.89 Differential head at end of test, Hf 0.91 m

4.5 3.93 2.72 0.88 Time elapsed at end of test 60 mins

5 3.90 2.69 0.87 Proportion of test recovery 71 %

6 3.80 2.59 0.84

7 3.70 2.49 0.81 Coordinates of best fit line to data:

8 3.68 2.47 0.80 t1 =                0.0 mins H1/H0 = 0.940

9 3.60 2.39 0.77 t2 = 60.0 mins H2/H0= 0.294

10 3.57 2.36 0.76

15 3.35 2.14 0.69

20 3.16 1.95 0.63

25 2.97 1.76 0.57

30 2.82 1.61 0.52

35 2.63 1.42 0.46

40 2.53 1.32 0.43

45 2.41 1.20 0.39

50 2.31 1.10 0.36

55 2.22 1.01 0.33

60 2.12 0.91 0.29

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 5.2E-08 m/sec

REMARKS

Test did not achieve 75% recovery, calculated permeability should be used with 

caution.

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Standpipe piezometer

Standpipe ATK-CP-13A

Rising Head
29-Jan-20

  

Variable Head Permeability Test 
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Head Ratio against Time 

Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-13AT1 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Depth of casing 6.00  m BGL

Depth of borehole 16.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of casing above ground level (datum) 0.00  m Length of response zone (L) 10000  mm

Shape factor (F) after Hvorslev (1951) 13.64  m

Depth to groundwater prior to test 5.00  m BGL

Groundwater level for analysis 5.00  m BGL

0 0.00 5.00 1.00 (Based on

0.5 0.00 5.00 1.00

1 0.01 4.99 1.00

1.5 0.02 4.98 1.00

2 0.02 4.98 1.00

2.5 0.02 4.98 1.00

3 0.03 4.97 0.99

3.5 0.03 4.97 0.99 Differential head at start of test, H0 5.00 m

4 0.03 4.97 0.99 Differential head at end of test, Hf 4.85 m

4.5 0.03 4.97 0.99 Time elapsed at end of test 60 mins

5 0.04 4.97 0.99 Proportion of test recovery 3 %

6 0.04 4.96 0.99

7 0.04 4.96 0.99       

8 0.04 4.96 0.99                    

9 0.05 4.95 0.99   

10 0.05 4.95 0.99

15 0.08 4.92 0.98

20 0.08 4.92 0.98

25 0.11 4.90 0.98

30 0.12 4.88 0.98

35 0.13 4.87 0.97

40 0.15 4.86 0.97

45 0.15 4.85 0.97

50 0.15 4.85 0.97

55 0.15 4.85 0.97

60 0.16 4.85 0.97

Well point or hole extended in uniform soil (8)

Borehole ATK-CP-15

Falling Head
02-Dec-19

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

observation in borehole)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = m/sec

REMARKS

Test has not achieved 75% recovery (3%), unable to calculate permeability.

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WATER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-15T1 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 2
DETAILS OF TEST ZONE: DATE OF TEST
Top of response zone 17.50  m BGL

Base of response zone 18.50  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of tubing above ground level (datum) 0.56  m Length of response zone (L) 1000  mm

Diameter of standpipe tubing 25 mm

Shape factor (F) after Hvorslev (1951) 3.06  m

Depth to groundwater prior to test 2.94  m BGL

Groundwater level for analysis 2.94  m BGL

0 12.77 9.27 1.00 (Based on

0.5 12.63 9.13 0.98

1 12.62 9.12 0.98

1.5 12.61 9.11 0.98

2 12 59 9.09 0.98

2.5 12 56 9.06 0.98

3 12 54 9.04 0.98

3.5 12 53 9.03 0.97 Differential head at start of test, H0 9.27 m

4 12 51 9.01 0.97 Differential head at end of test, Hf 8.19 m

4.5 12.49 8.99 0.97 Time elapsed at end of test 60 mins

5 12.47 8.97 0.97 Proportion of test recovery 12 %

6 12.44 8.94 0.96

7 12.42 8.92 0.96 Coordinates of best fit line to data:

8 12 39 8.89 0.96 t1 =                0.0 mins H1/H0 = 1.000

9 12 38 8.88 0.96 t2 = 60.0 mins H2/H0= 0.883

10 12 36 8.86 0.96

15 12 28 8.78 0.95

20 12 23 8.73 0.94

25 12.14 8.64 0.93

30 12 08 8.58 0.93

35 12 02 8.52 0.92

40 11 98 8.48 0.91

45 11 90 8.40 0.91

50 11 83 8.33 0.90

55 11.75 8.25 0.89

60 11.69 8.19 0.88

Standpipe piezometer

Standpipe ATK-CP-15

Rising Head
30-Jan-20

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 5.5E-09 m/sec

REMARKS

Test did not achieve 75% recovery, calculated permeability should be used with 

caution.

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-CP-15T2 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Top of response zone 1.30  m BGL

Base of response zone 2.50  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 200  mm Diameter of response zone (D) 200 mm

Height of tubing above ground level (datum) 0.47  m Length of response zone (L) 1200  mm

Diameter of standpipe tubing 50 mm

Shape factor (F) after Hvorslev (1951) 3.41  m

Depth to groundwater prior to test 0.37  m BGL

Groundwater level for analysis 0.37  m BGL

0 1.04 0.20 1 00 (Based on

0.5 0.98 0.14 0.70

1 0.95 0.11 0 55

1.5 0.94 0.10 0 50

2 0.93 0.09 0.45

2.5 0.92 0.08 0.40

3 0.91 0.07 0 35

3.5 0.90 0.06 0 30 Differential head at start of test, H0 0.20 m

4 0.90 0.06 0 30 Differential head at end of test, Hf 0 00 m

4.5 0.90 0.06 0 30 Time elapsed at end of test 25 mins

5 0.89 0.05 0 25 Proportion of test recovery 100 %

6 0.89 0.05 0 25

7 0.89 0.05 0 25 Coordinates of best fit line to data:

8 0.88 0.04 0 20 t1 =                0.0 mins H1/H0 = 0.800

9 0.88 0.04 0 20 t2 = 4.0 mins H2/H0= 0.250

10 0.87 0.03 0.15

15 0.86 0.02 0.10

20 0.85 0.01 0 05

25 0.84 0.00 0 00

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 2.8E-06 m/sec

REMARKS

Permeability calculated over initial 4 minutes of recovery (approximately 70%).

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

Standpipe piezometer

Standpipe ATK-CP-16

Rising Head
29-Jan-20

Variable Head Permeability Test

0.01

0.10

1.00

0 5 10 15 20 25 30

H
e
a
d

 R
a
ti

o
, 
H

t/
H

0
(l

o
g

 s
c
a
le

)

Elapsed Time, t (mins)

Head Ratio against Time

Notes: Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE

A9031-19

Portsmouth Water

Test

ATK-CP-16T1
Testing: PC 
Checked: TC 

Approved: 



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Top of response zone 35.50  m BGL

Base of response zone 36.50  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 146  mm Diameter of response zone (D) 146 mm

Height of tubing above ground level (datum) 0.44  m Length of response zone (L) 1000  mm

Diameter of standpipe tubing 25 mm

Shape factor (F) after Hvorslev (1951) 2.71  m

Depth to groundwater prior to test 20.33  m BGL

Groundwater level for analysis 20.33  m BGL

0 0.04 20.73 1.00 (Based on

0.5 0.30 20.47 0.99

1 0.51 20.26 0.98

1.5 0.70 20.07 0.97

2 0.82 19.95 0.96

2.5 0.98 19.79 0.95

3 1.14 19.63 0.95

3.5 1.26 19.51 0.94 Differential head at start of test, H0 20.73 m

4 1.38 19.39 0.94 Differential head at end of test, Hf 16.31 m

4.5 1.52 19.25 0.93 Time elapsed at end of test 60 mins

5 1.65 19.12 0.92 Proportion of test recovery 21 %

6 1.78 18.99 0.92

7 2.08 18.69 0.90 Coordinates of best fit line to data:

8 2.31 18.46 0.89 t1 =                0.0 mins H1/H0 = 1.000

9 2.45 18.32 0.88 t2 = 18.0 mins H2/H0= 0.787

10 2.61 18.16 0.88

15 3.25 17.52 0.85

20 3.68 17.09 0.82

25 3.94 16.83 0.81

30 4.11 16.66 0.80

35 4.24 16.53 0.80

40 4.33 16.44 0.79

45 4.39 16.38 0.79

50 4.42 16.35 0.79

55 4.44 16.33 0.79

60 4.46 16.31 0.79

Standpipe piezometer

Standpipe ATK-RC-01

Falling Head
04-Feb-20

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 4.0E-08 m/sec

REMARKS

Test did not achieve 75% recovery, calculated permeability should be used with 

caution.

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-RC-01T1 Testing:  Checked:  
Approved:  

  





LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Top of response zone 36.00  m BGL

Base of response zone 40.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 150  mm Diameter of response zone (D) 150 mm

Height of tubing above ground level (datum) 0.74  m Length of response zone (L) 4000  mm

Diameter of standpipe tubing 25 mm

Shape factor (F) after Hvorslev (1951) 7.20  m

Depth to groundwater prior to test 1.11  m BGL

Groundwater level for analysis 1.11  m BGL

0 12 25 10.40 1.00 (Based on

0.5 11 57 9.72 0.93

1 11 04 9.19 0.88

1.5 10.73 8.88 0.85

2 10 27 8.42 0.81

2.5 9.87 8.02 0.77

3 9.47 7.62 0.73

3.5 9.05 7.20 0.69 Differential head at start of test, H0 10.40 m

4 8.60 6.75 0.65 Differential head at end of test, Hf 0.67 m

4.5 8.38 6.53 0.63 Time elapsed at end of test 60 mins

5 8.25 6.40 0.62 Proportion of test recovery 94 %

6 7.99 6.14 0.59

7 7.62 5.77 0.55 Coordinates of best fit line to data:

8 7.20 5.35 0.51 t1 =                0.0 mins H1/H0 = 0.800

9 6.91 5.06 0.49 t2 = 40.0 mins H2/H0= 0.095

10 6.72 4.87 0.47

15 5.53 3.68 0.35

20 4.96 3.11 0.30

25 4.36 2.51 0.24

30 3.62 1.77 0.17

35 3.10 1.25 0.12

40 2.94 1.09 0.10

45 2.86 1.01 0.10

50 2.67 0.82 0.08

55 2.59 0.74 0.07

60 2.52 0.67 0.06

Standpipe piezometer

Standpipe ATK-RC-02A

Rising Head
30-Jan-20

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = 6.1E-08 m/sec

REMARKS

  

Variable Head Permeability Test 
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-RC-02AT1 
Testing: PC 
Checked: TC 

Approved:  

  



LOCATION TYPE BOREHOLE No.

TEST TYPE TEST NUMBER 1
DETAILS OF TEST ZONE: DATE OF TEST
Top of response zone 43.00  m BGL

Base of response zone 48.00  m BGL TEST ZONE CONDITIONS
Diameter of borehole (D) 150  mm Diameter of response zone (D) 150 mm

Height of tubing above ground level (datum) 0.75  m Length of response zone (L) 5000  mm

Diameter of standpipe tubing 25 mm

Shape factor (F) after Hvorslev (1951) 8.53  m

Depth to groundwater prior to test 12.90  m BGL

Groundwater level for analysis 12.90  m BGL

0 0.29 13.36 1.00 (Based on

0.5 0.50 13.15 0.98

1 0.68 12.97 0.97

1.5 0.79 12.86 0.96

2 0.88 12.77 0.96

2.5 0.95 12.70 0.95

3 1.00 12.65 0.95

3.5 1.05 12.60 0.94 Differential head at start of test, H0 13.36 m

4 1.06 12.59 0.94 Differential head at end of test, Hf 12.55 m

4.5 1.08 12.57 0.94 Time elapsed at end of test 60 mins

5 1.09 12.56 0.94 Proportion of test recovery 6 %

6 1.09 12.56 0.94

7 1.09 12.56 0.94       

8 1.09 12.56 0.94                    

9 1.09 12.56 0.94   

10 1.09 12.56 0.94

15 1.09 12.56 0.94

20 1.10 12.55 0.94

25 1.10 12.55 0.94

30 1.10 12.55 0.94

35 1.10 12.55 0.94

40 1.10 12.55 0.94

45 1.10 12.55 0.94

50 1.10 12.55 0.94

55 1.10 12.55 0.94

60 1.10 12.55 0.94

Standpipe piezometer

Standpipe ATK-RC-03

Falling Head
30-Jan-20

TEST DATA
GROUNDWATER CONDITIONS

Elapsed

time, t

(minutes)

Depth to  water 

below datum 

(m)

Head, Ht

(m)

Head Ratio

Ht/H0

groundwater depth prior to test)

CALCULATED VALUES

Permeability calculation based on BS EN ISO 22282-2 : 2012

Section B.4.2 (Hvorslev method - general approach)

Permeability (k) = m/sec

REMARKS

Test has not achieved 75% recovery (6%), unable to calculate permeability.
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Notes:  Project 

Project No. 

Carried out for 

HAVANT THICKET WINTER STORAGE 

A9031-19 

Portsmouth Water 

Test 

ATK-RC-03T1 
Testing: PC 
Checked: TC 

Approved:  
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APPENDIX D 

INSTRUMENTATION AND MONITORING 

Monitoring Installation Details Table D1 

Groundwater Monitoring Table D2 

VWP Calculation and Report Sheets, with VWP Calibration 
Certificates  

ATK-BH-01 (S), 346208 

ATK-BH-01 (D), 346219 

ATK-BH-02 (S), 346209 

ATK-BH-02 (D), 346220 

ATK-CP-11 (1), 346197 

  

  



Instrument 

Reference

In
s
tr

u
m

e
n
t 

T
y
p
e

(S
e
e
 N

o
te

s
)

Installation

Date,

dd/mm/yyyy

P
ip

e
 D

ia
m

e
te

r,
 

m
m

In
s
tr

u
m

e
n
t 

B
a
s
e
,

m
b

g
l

Response Zone 

Range,

mbgl

Pipe Top 

Details
Headworks Remarks

ATK-BH-01 (S) EPIE 10/12/2019 - 7.00 - -

ATK-BH-01 (D) EPIE 10/12/2019 - 11.00 - -

ATK-BH-02 (S) EPIE 16/12/2019 - 4.00 - -

ATK-BH-02 (D) EPIE 16/12/2019 - 8.50 - -

ATK-CP-01 (1) SPIE 12/11/2019 25 3.90 3.40 to 4.00 Cap Raised cover

ATK-CP-02 (1) SPIE 14/11/2019 19 33.90 33.50 to 34.00 Cap Raised cover

ATK-CP-04 (1) SPIE 19/11/2019 25 11.80 11.00 to 12.20 Cap Raised cover

ATK-CP-05 (1) SPIE 21/11/2019 25 10.70 10.00 to 11.00 Cap Raised cover

ATK-CP-06 (1) SP 04/12/2019 50 3.50 0.50 to 3.50 Cap Raised cover

ATK-CP-11 (1) EPIE 17/12/2019 - 11.20 - - Raised cover

ATK-CP-12 (1) SPIE 20/11/2019 25 4.50 4.00 to 5.00 Cap Raised cover

ATK-CP-13A (1) SPIE 25/11/2019 19 4.00 3.50 to 4.50 Cap Raised cover

ATK-CP-15 (1) SPIE 04/12/2019 19 18.00 17.50 to 18.50 Cap Raised cover

ATK-CP-16 (1) SP 18/12/2019 50 2.50 1.30 to 2.50 Cap Raised cover

ATK-RC-01 (1) SPIE 10/12/2019 19 36.00 35.50 to 36.50 Cap Raised cover

ATK-RC-02 (1) SPIE 11/12/2019 25 70.90 68.90 to 71.90 Cap Embed cover

ATK-RC-02A (1) SPIE 18/12/2019 25 39.00 36.00 to 40.00 Cap Raised cover

ATK-RC-03 (1) SPIE 18/12/2019 25 45.00 43.00 to 48.00 Cap Raised cover

Raised cover

Raised cover

Groundwater Monitoring Installations 
Summary 

  



Instrument 

Reference

Instrument 

Type

Instrument Base,

mbgl

Date           Time

dd/mm/yyyy hh:mm:ss

Groundwater 

depth, 

mbgl

Groundwater 

level, 

mOD

Comments

03/12/2019 09:28:00 1.14 36.31

04/12/2019 11:15:00 1.15 36.30

09/12/2019 14:25:00 1.12 36.33

09/01/2020 13:20:00 0.98 36.47

14/01/2020 11:45:00 1.30 36.15 GW sample recovered

28/01/2020 14:00:00 1.14 36.31

29/01/2020 10:14:00 2.45 35.00 GW sample recovered

11/02/2020 16:32:00 1.31 36.14 GW sample recovered

20/11/2019 00:00:00 5.67 24.36

03/12/2019 09:00:00 5.95 24.08

04/12/2019 11:30:00 5.95 24.08

09/12/2019 13:30:00 4.60 25.43

11/12/2019 00:00:00 4.04 25.99

08/01/2020 14:55:00 0.05 29.98

14/01/2020 00:00:00 4.44 25.59

30/01/2020 10:02:00 4.63 25.40

12/02/2020 10:19:00 2.56 27.47

03/12/2019 10:45:00 -0.20 25.10 Artesian

04/12/2019 10:45:00 -0.18 25.08 Artesian

09/12/2019 13:45:00 -0.20 25.10 Artesian

08/01/2020 16:17:00 -0.23 25.13 Artesian

09/01/2020 09:30:00 -0.20 25.10 Artesian

14/01/2020 00:00:00 -0.38 25.28 Artesian

28/01/2020 16:15:00 -0.48 25.38 Artesian

29/01/2020 10:40:00 -0.48 25.38 Artesian

11/02/2020 11:05:00 -0.48 25.38 Artesian

03/12/2019 10:30:00 2.24 25.67

04/12/2019 10:30:00 2.24 25.67

09/12/2019 13:55:00 2.13 25.78

09/01/2020 10:28:00 2.28 25.63

14/01/2020 10:15:00 2.20 25.71 GW sample recovered

29/01/2020 11:30:00 2.20 25.71 GW sample recovered

11/02/2020 13:32:00 2.18 25.73 GW sample recovered

11/12/2019 00:00:00 0.70 34.03

10/01/2020 08:50:00 0.70 34.03

14/01/2020 13:00:00 0.73 34.00 GW sample recovered

30/01/2020 16:10:00 0.81 33.92 GW sample recovered

11/02/2020 17:52:00 0.81 33.92 GW sample recovered

03/12/2019 09:50:00 -0.05 26.95 Artesian

04/12/2019 09:50:00 0.00 26.90

09/12/2019 14:15:00 0.00 26.90

09/01/2020 11:49:00 0.05 26.85

14/01/2020 11:15:00 0.18 26.72 GW sample recovered

28/01/2020 15:32:00 0.19 26.71

29/01/2020 16:45:00 0.16 26.74 GW sample recovered

11/02/2020 15:15:00 0.19 26.71 GW sample recovered

ATK-CP-06 (1) SP 3.50

ATK-CP-12 (1) SPIE 4.50

ATK-CP-04 (1) SPIE 11.80

ATK-CP-05 (1) SPIE 10.70

ATK-CP-01 (1) SPIE 3.90

ATK-CP-02 (1) SPIE 33.90

Notes:  Type: SP - Standpipe, SP E - Standpipe 
Piezometer, HP E - Hydraulic Piezometer, PPIE -
Pneumatic Piezometer, EPIE - Vibrating Wire 
Piezometer, PWEL - Pumping Well

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE

A9031-19

Portsmouth Water
D2

Groundwater Monitoring



Instrument 

Reference

Instrument 

Type

Instrument Base,

mbgl

Date           Time

dd/mm/yyyy hh:mm:ss

Groundwater 

depth, 

mbgl

Groundwater 

level, 

mOD

Comments

03/12/2019 10:10:00 -0.05 29.80 Artesian

04/12/2019 10:10:00 0.54 29.21

09/12/2019 14:00:00 0.75 29.00

09/01/2020 11:12:00 0.50 29.25

14/01/2020 00:00:00 0.51 29.24

29/01/2020 13:00:00 0.54 29.21

12/02/2020 10:50:00 0.57 29.18

09/01/2020 12:30:00 3.09 30.36

14/01/2020 00:00:00 3.02 30.43

30/01/2020 08:22:00 2.94 30.51

11/02/2020 11:57:00 2.97 30.48

10/01/2020 10:30:00 0.22 37.48

14/01/2020 00:00:00 0.30 37.40

29/01/2020 14:30:00 0.37 37.33

11/02/2020 12:20:00 0.46 37.24

11/12/2019 00:00:00 33.02 7.51

10/01/2020 09:50:00 27.00 13.53

14/01/2020 00:00:00 23.21 17.32

29/01/2020 15:30:00 25.50 15.03

04/02/2020 00:00:00 20.33 20.20

11/02/2020 12:31:00 7.23 33.30

08/01/2020 13:27:00 22.10 17.77

09/01/2020 13:56:00 18.60 21.27

14/01/2020 00:00:00 19.46 20.41

30/01/2020 11:15:00 20.95 18.92

12/02/2020 09:50:00 22.36 17.51

08/01/2020 12:55:00 1.52 38.33

14/01/2020 00:00:00 1.35 38.50

30/01/2020 11:30:00 1.11 38.74

12/02/2020 09:17:00 1.36 38.49

09/01/2020 15:50:00 12.60 18.92

14/01/2020 00:00:00 12.82 18.70

30/01/2020 15:10:00 12.90 18.62

12/02/2020 14:35:00 6.55 24.97

ATK-RC-03 (1) SPIE 45.00

70.90SPIEATK-RC-02 (1)

ATK-RC-02A (1) SPIE 39.00

ATK-CP-16 (1) SP 2.50

ATK-RC-01 (1) SPIE 36.00

ATK-CP-13A (1) SPIE 4.00

ATK-CP-15 (1) SPIE 18.00

Notes:  Type: SP - Standpipe, SP E - Standpipe 
Piezometer, HP E - Hydraulic Piezometer, PPIE -
Pneumatic Piezometer, EPIE - Vibrating Wire 
Piezometer, PWEL - Pumping Well

Project

Project No.

Carried out for

HAVANT THICKET WINTER STORAGE

A9031-19

Portsmouth Water
D2

Groundwater Monitoring
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APPENDIX E 

GEOTECHNICAL LABORATORY TEST RESULTS 

Index Properties – Summary of Results INDX (6 sheets) 

Particle Size Distribution Analyses PSD (71 sheets) 

Determination of Shrinkage Characteristics –  
Summary of Results 

LINS (1 sheet) 

Dry Density / Moisture Content Relationship  
(Light Compaction - 2.5 kg rammer) 

COMPL (52 sheets) 

Dry Density / Moisture Content Relationship  
(Heavy Compaction - 4.5 kg rammer) 

COMPH (8 sheets) 

Moisture Condition Value ( MCV ) Test MCV (41 sheets) 

Moisture Condition Value ( MCV ) / Moisture Content MCVREL (60 sheets) 

Shear Strength by Pilcon Hand method –  
Summary of Results 

HV (13 sheets) 

Unconsolidated Undrained Triaxial Compression Tests – 
Summary of Results 

UUSUM (2 sheets) 

Consolidated Undrained Triaxial Compression test with 
Measurement of Pore Water Pressure 

CU (33 sheets) 

One Dimensional Consolidation Test OED (15 sheets) 

Determination of Permeability in a Triaxial Cell TXLP (9 sheets) 

Small Shear Box SSB (20 sheets) 

Determination of Residual Shear Strength using Ring 
Shear Apparatus 

RS (8 sheets) 

Determination of Dispersibility - Pinhole Method 24 Reports 

Test Report – Chemical Tests EFS/205161 to EFS/201167 

  


























































































































































































