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The purpose of the ground investigation is to assess the suitability of the ground 
conditions for the use of a soakaway drainage system in the area to be developed as 
indicated in Figure 4. 
 
Investigation 
 
Four 150mm diameter boreholes were put down by cable percussive boring techniques 
at the positions determined by the Client and set out by Sub Surface North West Ltd, 
as shown on Figure 4. The boreholes were put down to depths of between 2.30m and 
4.00m, samples taken were logged in accordance with BS EN ISO 14688-1: 2018 and 
BS EN ISO 14689-1: 2018 and the resulting Borehole Records are appended. 
 
The boreholes encountered soft brown clayey topsoil to 0.30m underlain by cohesive 
drift deposits generally comprising firm to stiff brown to dark brownish grey slightly 
gravelly slightly sandy silty clay. Gravel consisted of subangular to subrounded fine to 
coarse limestone and mudstone.  
 
At 2.00m, BH1 encountered probable bedrock comprising medium strong very thinly 
bedded fossiliferous grey moderately weathered limestone. BH2, BH3 and BH4 were 
terminated in probable bedrock at depths of 4.00m, 3.50m and 3.60m. No recovery of 
material was able to be made below these depths, however the British Geological 
Survey (BGS) indicates the underlying bedrock in the area of the site predominantly 
comprises calcareous mudstone (Hodder Mudstone Formation) locally interbedded 
with knoll-reef limestone (Clitheroe Limestone Formation). 
 
On completion of the BH1, BH2, BH3 and BH4 Falling Head Tests were undertaken at 
or below rockhead at depths of 2.30m, 4.00m, 3.50m and 3.60m. To form a response 
zone within the natural strata, the casing was pulled up by 0.30m, 0.60m, 0.50m and 
0.40m respectively. The 150mm diameter boreholes were filled with water and the 
water levels were monitored for time periods ranging from 120 to 270 minutes. One 
test was carried out for each borehole. The Coefficient of Permeability was determined 
for the results from BH1, however water levels were found to have fallen insufficiently 
in BH2, BH3 and BH4 to determine the “Basic Time Lag” and hence the permeability 
could not be determined. Details of the falling head permeability tests are appended 
and a summary of the results is given below.  
 
On completion of the falling head tests test the boreholes were backfilled with arisings. 
 
TABLE 1    SUMMARY OF FALLING HEAD TEST RESULTS 
 

Borehole 
No. 

Depth of Borehole 
(m) 

Response Zone  
(m) 

Coefficient of Permeability  
(m/s) 

    BH1 2.30 2.00 - 2.30 1.13x10-6 
    

BH2 4.00 3.40 - 4.00 N/A* 
    

BH3 3.50 3.00 – 3.50 N/A* 
    

BH4 3.60 3.20 – 3.60 N/A* 
    

 
*Not possible to determine Coefficient of Permeability due to insufficient fall in water 
level. 
 
 
 





Site:

Client:

Engineer:

HOLE NO: BH1 TEST NO: 1 DATE:

Depth of Water Head Top of test section: 3.00 m

Water Column Ht. Ratio
[dt] [ht = ds - dt] [ht / ho] Bottom of test section: 3.30 m

(min) (sec) (m) (m)

Response Zone [L]: 0.30 m

00 00 0.00 3.30 1.00

00 30 0.05 3.25 0.98 Diameter [D]: 0.15 m

01 00 0.10 3.20 0.97

02 00 0.15 3.15 0.95 Cross Sectional Area [A]: 0.02 m
2

03 00 0.20 3.10 0.94

04 00 0.25 3.05 0.92 Standing Water Depth [ds]: 3.30 m

05 00 0.38 2.92 0.88

07 30 0.45 2.85 0.86 Initial Water Column Ht [ho]: 3.30 m

10 00 0.50 2.80 0.85

15 00 0.65 2.65 0.80 Basic Time Lag [T]: 12,000 s

30 00 0.90 2.40 0.73

45 00 1.35 1.95 0.59 Intake Factor [F]: 1.3057 m

60 00 1.50 1.80 0.55

90 00 1.63 1.67 0.51 where F = 2 π L

120 00 1.78 1.52 0.46 loge [(L/D) + /{1 + (L/D)
2
}]

180 00 1.90 1.40 0.42

210 00 2.18 1.12 0.34

240 00 2.46 0.84 0.25

270 00 2.63 0.67 0.20

COEFFICIENT OF PERMEABILITY k =  A k = m/s

F x T

Test Strata:

2.00m

Remarks:

Insitu Test Results
SUB SURFACE
SITE INVESTIGATION AND SPECIALIST GEOTECHNICAL CONSULTANTS

3 Peel Street, Preston, PR2 2QS. Tel. (01772) 561135  Fax (01772) 204907

Casing at start of test 1.00m above ground level. Measurements taken from top of casing.

Falling Head Permeability Test

27/05/2021

Elapsed

Time

1.13E-06

Very thinly bedded grey moderately weathered LIMESTONE

Basic Time Lag (T) is the elapsed time for a Head Ratio of 0.37. 
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Site:

Client:

Engineer:

HOLE NO: BH2 TEST NO: 1 DATE:

Depth of Water Head Top of test section: 3.40 m

Water Column Ht. Ratio

[dt] [ht = ds - dt] [ht / ho] Bottom of test section: 4.00 m

(min) (sec) (m) (m)

Response Zone [L]: 0.60 m

00 00 0.00 4.00 1.00

00 30 0.00 4.00 1.00 Diameter [D]: 0.15 m

01 00 0.02 3.98 1.00

02 00 0.03 3.97 0.99 Cross Sectional Area [A]: 0.02 m
2

03 00 0.03 3.97 0.99

04 00 0.04 3.96 0.99 Standing Water Depth [ds]: 4.00 m

05 00 0.05 3.95 0.99

07 30 0.05 3.95 0.99 Initial Water Column Ht [ho]: 4.00 m

10 00 0.05 3.95 0.99

15 00 0.07 3.93 0.98 Basic Time Lag [T]: N/A s

30 00 0.10 3.90 0.98

45 00 0.20 3.80 0.95 Intake Factor [F]: 1.7997 m

60 00 0.35 3.65 0.91

90 00 0.55 3.45 0.86 where F = 2 π L

120 00 0.80 3.20 0.80 loge [(L/D) + /{1 + (L/D)
2
}]

180 00 1.20 2.80 0.70

210 00 1.50 2.50 0.63

COEFFICIENT OF PERMEABILITY k =  A k = m/s

F x T

Test Strata:

3.40m

4.00m

Remarks:

Not possible to determine Coefficient of Permeability due to insufficient fall in water level.

Probable bedrock

Basic Time Lag (T) is the elapsed time for a Head Ratio of 0.37. 

Dark brownish grey slightly gravelly slightly sandy silty CLAY
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Falling Head Permeability Test

27/05/2021

Time

Elapsed

N/A

SHACKLETONS GARDEN CENTRE, CHATBURN, LANCASHIRE 7256

SUB SURFACE
Insitu Test ResultsSITE INVESTIGATION AND SPECIALIST GEOTECHNICAL CONSULTANTS
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Site:

Client:

Engineer:

HOLE NO: BH3 TEST NO: 1 DATE:

Depth of Water Head Top of test section: 3.00 m

Water Column Ht. Ratio
[dt] [ht = ds - dt] [ht / ho] Bottom of test section: 3.50 m

(min) (sec) (m) (m)

Response Zone [L]: 0.50 m

00 00 0.00 3.50 1.00

00 30 0.10 3.40 0.97 Diameter [D]: 0.15 m

01 00 0.20 3.30 0.94

02 00 0.25 3.25 0.93 Cross Sectional Area [A]: 0.02 m
2

03 00 0.32 3.18 0.91

04 00 0.41 3.09 0.88 Standing Water Depth [ds]: 3.50 m

05 00 0.50 3.00 0.86

07 30 0.70 2.80 0.80 Initial Water Column Ht [ho]: 3.50 m

10 00 0.95 2.55 0.73

15 00 1.10 2.40 0.69 Basic Time Lag [T]: N/A s

30 00 1.35 2.15 0.61

45 00 1.50 2.00 0.57 Intake Factor [F]: 1.6372 m

60 00 1.75 1.75 0.50

90 00 2.00 1.50 0.43 where F = 2 π L

120 00 2.10 1.40 0.40 loge [(L/D) + /{1 + (L/D)
2
}]

COEFFICIENT OF PERMEABILITY k =  A k = m/s

F x T

Test Strata:

3.00m

3.50m

Remarks:

Not possible to determine Coefficient of Permeability due to insufficient fall in water level.

Probable bedrock

Basic Time Lag (T) is the elapsed time for a Head Ratio of 0.37. 

Brown slightly gravelly slightly sandy silty CLAY
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Falling Head Permeability Test

27/05/2021

Time

Elapsed

N/A
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Site:

Client:

Engineer:

HOLE NO: BH4 TEST NO: 1 DATE:

Depth of Water Head Top of test section: 3.20 m

Water Column Ht. Ratio
[dt] [ht = ds - dt] [ht / ho] Bottom of test section: 3.60 m

(min) (sec) (m) (m)

Response Zone [L]: 0.40 m

00 00 0.00 3.60 1.00

00 30 0.05 3.55 0.99 Diameter [D]: 0.15 m

01 00 0.12 3.48 0.97

02 00 0.20 3.40 0.94 Cross Sectional Area [A]: 0.02 m
2

03 00 0.25 3.35 0.93

04 00 0.31 3.29 0.91 Standing Water Depth [ds]: 3.60 m

05 00 0.42 3.18 0.88

07 30 0.50 3.10 0.86 Initial Water Column Ht [ho]: 3.60 m

10 00 0.65 2.95 0.82

15 00 0.75 2.85 0.79 Basic Time Lag [T]: N/A s

30 00 0.90 2.70 0.75

45 00 1.10 2.50 0.69 Intake Factor [F]: 1.4720 m

60 00 1.30 2.30 0.64

90 00 1.50 2.10 0.58 where F = 2 π L

120 00 1.65 1.95 0.54 loge [(L/D) + /{1 + (L/D)
2
}]

150 00 1.70 1.90 0.53

180 00 1.80 1.80 0.50

210 00 1.85 1.75 0.49

COEFFICIENT OF PERMEABILITY k =  A k = m/s

F x T

Test Strata:

3.20m

3.60m

Remarks:

Not possible to determine Coefficient of Permeability due to insufficient fall in water level.

Probable bedrock

Basic Time Lag (T) is the elapsed time for a Head Ratio of 0.37. 

Dark brownish grey slightly gravelly slightly sandy silty CLAY
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Falling Head Permeability Test

27/05/2021

Time

Elapsed

N/A
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SUB SURFACE
SITE INVESTIGATION SPECIALISTS, GEOTECHNICAL & ENVIRONMENTAL CONSULTANTS
3 Peel Street, Preston, Lancashire, PR2 2QS. Tel: (01772) 561135  Fax: (01772) 204907

Location

Ground Level (mOD)
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Figure No.

7256.BH1

1:25 TP/MJE

150mm to 2.00m

SHACKLETONS GARDEN CENTRE, CHATBURN, 
LANCASHIRE

SHACKLETONS HOME AND GARDEN

REID JONES PARTNERSHIP 

7256

BH1

Borehole
Number

AS PLAN
27/05/2021

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Boring Method

LIGHT CABLE PERCUSSIVE

(0.30)

TOPSOIL: soft brown slightly organic slightly gravelly sandy 
silty clay with some rootlets and occasional subangular fine 
to medium limestone and mudstone gravel. 

  0.30

(1.70)

Firm to stiff brown slightly gravelly slightly sandy silty CLAY. 
Gravel is subangular to subrounded fine to coarse 
mudstone and limestone.

  2.00

(0.30)

Medium strong very thickly bedded fossiliferous grey 
moderately weathered LIMESTONE. 

  2.30
Complete at 2.30m

Hand dug inspection pit from GL to 1.20m to check for services - 1hr. 
On completion Falling Head Permeability Test undertaken prior to backfilling with arisings.

0.20 B

1.00 D

2.00 D

27/05/2021:DRY
—————————

1/1
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Figure No.

7256.BH2

1:25 TP/MJE

150mm to 3.40m

SHACKLETONS GARDEN CENTRE, CHATBURN, 
LANCASHIRE

SHACKLETONS HOME AND GARDEN

REID JONES PARTNERSHIP 

7256

BH2

Borehole
Number

AS PLAN
27/05/2021

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Boring Method

LIGHT CABLE PERCUSSIVE

(0.30)

TOPSOIL: soft brown slightly organic slightly gravelly sandy 
silty clay with some rootlets and occasional subangular fine 
to medium limestone and mudstone gravel. 

  0.30

(2.20)

Firm to stiff brown slightly gravelly slightly sandy silty CLAY. 
Gravel is subangular to subrounded fine to coarse 
mudstone and limestone.

  2.50

(1.50)

Stiff dark brownish grey slightly gravelly slightly sandy silty 
CLAY. Gravel is subangular to subrounded fine to coarse 
mudstone and limestone. 

.... at 4.00m: probable bedrock. 

  4.00
Complete at 4.00m

Hand dug inspection pit from GL to 1.20m to check for services - 1hr. 
On completion Falling Head Permeability Test undertaken prior to backfilling with arisings.

0.20 D

1.00 D

2.00 D

3.00 D

27/05/2021:DRY
—————————

1/1
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Figure No.

7256.BH3

1:25 TP/MJE

150mm to 3.00m

SHACKLETONS GARDEN CENTRE, CHATBURN, 
LANCASHIRE

SHACKLETONS HOME AND GARDEN

REID JONES PARTNERSHIP 

7256

BH3

Borehole
Number

AS PLAN
28/05/2021

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Boring Method

LIGHT CABLE PERCUSSIVE

(0.30)

TOPSOIL: soft brown slightly organic slightly gravelly sandy 
silty clay with some rootlets and occasional subangular fine 
to medium limestone and mudstone gravel. 

  0.30

(3.20)

Firm to stiff brown slightly gravelly slightly sandy silty CLAY. 
Gravel is subangular to subrounded fine to coarse 
mudstone and limestone.

.... at 3.50m: probable bedrock. 

  3.50
Complete at 3.50m

Hand dug inspection pit from GL to 1.20m to check for services - 1hr. 
Chiselling at 3.50m - 0.5hr - no further progress possible. 
On completion Falling Head Permeability Test undertaken prior to backfilling with arisings.

0.20 D

1.00 D

2.00 D

3.00 D

28/05/2021:DRY
—————————

1/1
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Figure No.

7256.BH4

1:25 TP/MJE

150mm to 3.20m

SHACKLETONS GARDEN CENTRE, CHATBURN, 
LANCASHIRE

SHACKLETONS HOME AND GARDEN

REID JONES PARTNERSHIP 

7256

BH4

Borehole
Number

AS PLAN
28/05/2021

Produced by the GEOtechnical DAtabase SYstem (GEODASY) © all rights reserved

Casing Diameter

Casing
Depth

(m)

Water
Depth

(m)

Boring Method

LIGHT CABLE PERCUSSIVE

(0.30)

TOPSOIL: soft brown slightly organic slightly gravelly sandy 
silty clay with some rootlets and occasional subangular fine 
to medium limestone and mudstone gravel. 

  0.30

(2.70)

Firm to stiff brown slightly gravelly slightly sandy silty CLAY. 
Gravel is subangular to subrounded fine to coarse 
mudstone and limestone.

.... from 2.50m: gravelly.

  3.00

(0.60)

Stiff dark brownish grey slightly gravelly slightly sandy silty 
CLAY. Gravel is subangular to subrounded fine to coarse 
mudstone and limestone. 

.... at 3.60m: probable bedrock. 

  3.60
Complete at 3.60m

Hand dug inspection pit from GL to 1.20m to check for services - 1hr. 
Chiselling at 3.60m - 0.5hr - no further progress possible. 
On completion Falling Head Permeability Test undertaken prior to backfilling with arisings.

0.20 D

1.00 D

2.00 D

3.00 D

28/05/2021:DRY
—————————
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BH1 BH2 BH3 BH4

Groundwater Strike

Strike Rise Level

TOPSOIL

Silty sandy gravelly 
CLAY

LIMESTONE
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SHACKLETONS GARDEN CENTRE, CHATBURN, LANCASHIRE
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1:40[V]
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Date Checked Orientation Job No.

7256

Checked By Scale Figure No.

_ 1

Client

SUB SURFACE
SITE INVESTIGATION AND SPECIALIST GEOTECHNICAL CONSULTANTS

3 Peel Street, Preston, PR2 2QS. Tel. (01772) 561135  Fax (01772) 204907

Site

SHACKLETONS GARDEN CENTRE, CLITHEROE ROAD,

CHATBURN, LANCASHIRE

General Site Location

TPSHACKLETONS HOME & GARDEN

Drawn By

05-Jul-21

Date Drawn



Date Checked Orientation Job No.

7256

Checked By Scale Figure No.

_ 2

3 Peel Street, Preston, PR2 2QS. Tel. (01772) 561135  Fax (01772) 204907

SUB SURFACE
SITE INVESTIGATION AND SPECIALIST GEOTECHNICAL CONSULTANTS Site Location

Site Date Drawn

SHACKLETONS GARDEN CENTRE, CLITHEROE ROAD, 05-Jul-21

CHATBURN, LANCASHIRE
Client Drawn By

SHACKLETONS HOME & GARDEN TP
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