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For the attention of Mr John Reid

Dear Sirs,

GROUND INVESTIGATION AT SHACKLETONS GARDEN CENTRE,
CLITHEROE ROAD, CHATBURN, CLITHEROE, LANCASHIRE, BB7 4JY

In accordance with instructions given with your email dated 12" May 2021, on behalf
of the Client, Shackleton Home & Garden, we have carried out a ground investigation
at the above site.

The brief as specified by the Client's Engineer was set out in our estimate, ref. E4975
dated 9" May 2021. This included:

*« 4 No. cable percussive boreholes
¢ 4 No. falling head permeability tests
¢ Provision of an interpretive letter on the above.

The site is located at Shackletons Garden Centre, Clitheroe Road, Chatburn, Clitheroe,
Lancashire, BB7 4Jy, as indicated on Figure 1. The approximate National Grid
Reference of the centre of the site is 376600,443500.

As shown in Figure 2, the site forms an approximately rectangular shaped area of
2.5ha bound by Clitheroe Road to the north west, Worston Road to the south west and
undeveloped farmland to the north east and south east. Approximately two thirds of
the site is occupied by the existing garden centre with undeveloped farmland in the
remaining area situated in the south east.

We understand that it is proposed to redevelop the garden centre extending the site
into the undeveloped field to the south east, as indicated in Figure 3.

Directors C.A. MARSDEN, B.S¢ (Hons.) C. Eng,, M.I.C.E

O.J. STEVENS, B.5c (Hons,) M .Sc., C.Gedl., FGS

D.E. MARSDEN (Secretary)
FGS



The purpose of the ground Investigation Is to assess the sultabliity of the ground
conditions for the use of a scakaway drainage system in the area to be daveloped as
indicated In Figure 4.

Investigation

Four 150mm diameter boreholes were put down by cable percussive boring techniques
at the positions detarmined by the Cliant and set out by Sub Surface North West Ltd,
as shown on Figure 4. The borehcles were put down to depths of between 2.30m and
4.00m, samples taken wers logged in accordance with BS EN ISO 14688-1: 2018 and
BS EN I1SO 14689-1: 2018 and the resulting Borehole Records are appended.

The boreholes encountered soft brown clayey topsoil to 0.30m underain 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 Biitish 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. Tha 150mm diameter borsholes were filled with water and the
water levels were monltored for time perlods ranging from 120 to 270 minutes. One
test was carried out for each borshale. The Coefficient of Permeability was determined
for the results from BH1, however water lavels wera found to have fallen insufficiently
in BH2, BH3 and BH4 to detarmine 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 | Depth of Borehole Response Zone Coefficient of Permeability
No. {m) {m) {m/s)
BH1 2.30 2.00-2.30 1.13x102
BH2 4.00 3.40-4.00 N/A*
BH3 3.50 3.00 - 3.50 N/AY
BH4 3.60 3.20 - 3.60 N/A*

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



Assessment

The results of the permeability tests found variable rates of infiltration, with very low
permeability observed in BH2, BH3 and BH4. This indicates the underlying natural
strata is of variable permeability, which is likely to be due to the variable nature of the
bedrock, anticipated to be calcareous mudstone, typically demonstrating low

permeability, locally interbedded with limestone, typically demonstrating high
permeability.

Given the above, in our opinion the findings of the ground investigation indicate the

underlying natural strata in the area of the site is unsuitable for a soakaway drainage
system.

We trust that this report fulfils your present requirements but if you have any queries
or we can be of further assistance please contact the undersigned or Ms Anna Marsden
at our Preston office.

Yours Faithfully

T. Plum BSc (Hons), MSc, FGS
Senior Geoenvironmental Engineer
For and on behalf of

Sub Surface Consultants Limited.

7256 — SHACKLETONS GARDEN CENTRE
Sub Surface Consultants Limited

3 Peel Street, Preston, Lancashire, PR2 205



g—q SUB SURFACE _
1 SITE INVESTIQATION AND SPECIALIST GEOTECHNICAL CONSULTANTS Insitu Test Results
| 3 Pasl Street, Preston, PR2 208, Tel. (01772} 581135 Fax {01772) 204907
by Mo
Sl SHACKLETONS GARDEN CENTRE, CHATBURN, LANCASHIRE 7256
Client SHACKLETONS HOME & GARDEN Shest
Engineer: RF|D JONES PARTNERSHIP 174
Falling Head Permeability Test
HOLE NO: BH1 TEST NOG: 1 DATE: 27/05/2021
1.00 T i e e
e
[ ""'5--..;--
E -
o
E 0.10
0.01
00 15 30 45 60 75 90 105 120 135 150 165 180 185 210 225 240 255 270
Elapsad Time {min}
Time Depthof | Water Head Top of test section:  3.00 m
Elapsed Water |ColumnHt.| Ratio
A  |[M=ds-dj] [h/hg Bottom of test section:  3.30 m
{min) | {sec} {m) {m)
Rasponse 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 00 010 3.20 097
02 | o0 0.15 3.15 0.95 Cross Sectional Area [Al:  0.02
03 00 0.20 3.10 0.94
o4 00 0.25 3.05 0.92 Standing Water Depth [d,]: A.30 m
05 00 0.38 2592 0.85
o7 30 045 2.85 0.88 Initial Water Column H; [hal: 3.30 m
10 00 0.50 2.80 .85
1§ 00 0.65 2.65 0.80 Baslc Time Lag [T]: 12,000 8
30 00 0,80 240 073
a5 | 00 1.35 1.95 0.59 Intaka Factor [F:  1.3057 m
60 00 1.50 1.80 .55
80 00 1.63 1.67 0.51 where F = 2mlL _
120 | 00 1.78 1.52 0.46 log, [(L/D) + {1 + (L/D)Y*)]
180 Q0 1.90 1.40 0.42
210 00 2.18 1.12 0.34
240 00 246 0.84 0.25
270 00 2.62 0.67 0.20
COEFFICIENT OF PERMEABILITY k A k= 1.13E-08 m's
FxT
Test Strata;

2.00m Very thinly bedded grey moderately weathered LIMESTONE

Remarks:

Casling at start of test 1.00m above ground level. Measuraments taken from top of casing.
Baslc Time Lag (T) Is the elapsed time for a Head Ratlo of 0.37.




SUB SURFACE

1| SITE INVESTIGATION AND SPECIALIST GEOTECHNICAL CONSULTANTS Inshu Test Results
J 2 Pesl Streat, Praston, PR2 205, Tel. {(01772) 561135 Fax (D1772) 204907
Job Number
Site: SHACKLETONS GARDEN CENTRE, CHATBURN, LANCASHIRE 7256
Cient  SHACKLETONS HOME & GARDEN Sheet
Engnesr REID JONES PARTNERSHIP 2/4
Falling Head Permeability Test
HOLE NO: BH2 TESTNO: 1 DATE: 2710572021
100 P c—— -
"g 010
a -
k|
L ]
= =
0.01
D0 15 30 45 60 75 90 1056 120 135 160 185 180 195 210
Elapsed Time {min)
Time Depthof | Water Head Top of test saction: 340 m
Elapsad Water |[ColumnHt| Ratlo
[dd he=d.-dd| [h:/hd] Bottom of teat section: 4.00 m
(min) | (sec) {m} {m}
Response Zone [L):  0.60 m
[1,0] o0 0.00 4.00 1.00
00 30 0.00 4.00 1.00 Diameter D} 0.15 m
01 Lt 0.02 3.98 1.00
02 00 0.03 3.97 0.99 Cross Sectional Area [Al: 0.02 m?
03 00 0.03 3.97 0.99
04 | 00 0.04 3.96 0.99 Standing Water Depth [d]:  4.00 m
05 00 0.05 3.95 D.98
o7 30 0.05 3.95 0.95 Initial Water Column H; [h.]: 4.00 m
10 00 0.056 3.05 0.99
15 00 0.07 3.93 0.98 Basic Time Lag [T]: N/A 8
30 00 0.10 380 0.8
45 L H 0.20 380 095 Intake Factor [F]:  1.7997 m
80 o0 0.35 365 091
90 LLH 0.55 3.45 0.86 where F = 2L
120 | 00 0.80 3.20 0.80 log, [(L/D) + 41 + (LD
180 00 120 280 0.70
210 LLH 1.50 2.50 0.63
COEFFICIENT OF PERMEABILITY k= A k= N/A ms
FxT
Test Strata:

3.40m Dark brownish grey slightly gravelly slightly sandy silty CLAY

4.00m Probable bedrock

Remarks:

Baslc Time Lag (T) Is the alapsed ime for a Head Ratle of 0.37.
Not possible to determine Coefficient of Permaability due to insufficient fall in water lavel.




| SITE INVESTIGATION AND SPECIALIST GEOTECHNICAL CONSULTANTS Insitu Test Results
| 3 Pogl Strect, Preston, PR2 2Q8. Tel, (01772) 561135 Fax (01772) 204807

E:ﬂ SUB SURFACE

Joh Numbear
Site: SHACKLETONS GARDEN CENTRE, CHATBLURN, LANCASHIRE 7256
Clant  SHACKLETONS HOME & GARDEN Shest
Engnoe: REID JONES PARTNERSHIP 3/4
Falling Head Permeability Test
HOLE NO: BH3 TEST NO: 1 DATE: 27/05/2021
1 'm 1 1
L)
E 0.10
®
o
T
0.01
00 15 30 45 60 75 90 105 120
Elapsad Tima {min)
Time Depthof | Water Head Top of test section: 3.00 m
Elapsed Water (Column HL| Ratio
[d] h=d,-d]| [h/hg] Bottomn of test section: 3.50 m
(min) | {sec) {m} (m)
Response Zone [L]: 0.50 m
00 00 0.00 350 1.00
00 30 0.10 3.40 0.97 Diamster[D: 0.15 m
01 00 0.20 3.30 0.94
02 00 0.25 325 0.93 Crass Sectlonal Area [A]: 0.02 m*
03 Q0 0.32 3.18 0.91
04 00 0.41 3.08 0.88 Standing Water Depth [d]:  3.50 m
05 00 {0.50 3.00 0.86
o7 a0 .70 2.80 0.80 Initlal Water Column H, [h.]: 3.50 m
10 00 0.95 2.55 0.73
15 L) 1.10 240 0.69 Baslc Time Lag [T]: N/A L]
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
80 00 2.00 1.50 0.43 where F = 2L _
120 o0 210 1.40 0.40 loge [(L/D) + 41 + (LDY)
COEFFICIENT OF PERMEABILITY k= A k= N/A m's
FxT
Test Strata;

3.00m Brown slightly gravelly slightly sandy silty CLAY
3.50m Probable bedrock

Remarks:
Basic Time Lag (T) is the elapsed time for a Head Ratio of 0.37.
Not possible o determine Coefficient of Permeability due to insufficient fall in water level.




SUB SURFACE _
— 1 BITE INVESTIGATION AND SPECIALIST GEOTECHNICAL CONSULTANTS Insitu Test Results
= | 3 Peal Sireat, Preston, PR2 2Q8. Tal. (11772) 561135 Fax (01772) 204807
Job Mumber
Ste: SHACKLETONS GARDEN CENTRE, CHATBURN, LANCASHIRE 7258
Clent  SHACKLETONS HOME & GARDEN Sheet:
Engheer  REID JONES PARTNERSHIP 414

Falling Head Permeability Test

HOLE NO: BH4 TEST NO: 1 DATE: 27/05/2021
1.00 = = =
-4
F
3 0.0
2
-
-
£
0.01
g0 15 30 45 60 75 90 1056 120 135 150 165 180 195 210
Elapsad Time {min)
Time Depthof | Water Head Top of test section: 3.20 m
Elapsed Water |Column Ht.| Ratio
[dd [v=d; -] [h/h] Bottom of test section: 3.80 m
{min) | {sec) {m) {m)
Response Zone [L]: 0.40 m
00 4] 0.00 3.60 1.00
00 30 0.05 3.55 0.88 Diameter [D]: 0.15 m
01 no D12 3.48 .97
02 [#]4) 0.20 3.40 0.84 Cross Sectional Arsa [A]:  0.02
03 [#]4] 025 335 0.93
04 00 0.3 3.29 0.91 Standing Water Depth [d]:  3.80 m
05 [4]4] 0.42 3.18 0.88
o7 30 0.50 3.10 0.86 Iniial Water Column H, [h,:  3.80 m
10 [4]¢] 0.85 285 0.82
15 [H]4] 0.75 2.85 0.79 Baslc Time Lag [T]: N/A 8
30 oo 0.80 2.70 0.75
45 0o 1.10 2.50 0.69 intake Factor [Fl: 1.4720 m
&0 [#]3) 1.30 2.30 0.64
20 0o 1.50 210 0.58 where F = 2mL ]
120 #]4] 1.65 1.95 0.54 log, [(L/DY + 41 + {LID¥H
150 4] 1.70 1.90 0.53
180 [4]4] 1.80 1.80 0.50
210 o0 1.85 1.75 0.49
COEFFICIENT OF PERMEABILITY k= A k= NIA m/s
FxT
Test Sirata;

3.20m Dark brownish grey slightly gravelly slightly sandy silty CLAY
3.80m Probable badrock

Remarks:
Basic Time Lag (T) Is the elapsed time for a Head Ratio of 0.37.
Mot possible to determine Cosfiicient of Permeability due to insufficient fall in water level.




Bia Bomhole

SUB SURFACE Number

s SITE INVESTIGATION SPECIALISTS, GEOTECHNICAL & ENVIRONMENTAL CONSLLTANTS SHACKLETONS GARDEN CENTRE, CHATBURN,

3 Pesel Stroet, Presion, Lancashive, PR2 208, Tal: (01772) 561135 Fiox [0772) 204807 LANCASHRE BH1
Boring Mathod Casing Dlamater Ground Lewal (mOD] | CBant :lnb -
LIGHT CABLE PERCUSSNE 150mm 1o 2.00m SHACKLETONS HOME AND GARDEN l;;lﬁa

Location Daton Enginsar Sheat
2TRSE021
AS PLAN REID JONES PARTNERSHIP "
Dmh Sampia / Tosta W W Flold Rocords m (h !E! ) Dascription

= TOPSOIL: moft brawn slightly arganic slightty gravally aa
[ (0.0} silly ﬁ with s0me and nmasbnal suhang‘rar fine
- 3 m Imasaione and mudstone gravel

020 B E _
= Firm to stif brown sl 4l sandy ity CLAY,
— Qravel is nl:an ularqo %mn?adw
- mudsions and

1.00 D ™
- (170

2.00 D — 200 [ tong very Tiokly bedded Toasiarcus orey
— madamtaly weathsrsd LIMESTOME.
o (0.30}

27/05/2021:DRY 28 Compieta at 2.50m
Scale oo
spaction pit from GL to 1.20m to check for services - 1hr. Approx)
onm&tlon Faling Haad Parmeability Test undartaken prior to backilling with arisings. { b;‘
1:26 TPMJE
Figurs No.
7256.BH1

Produced by the QEQtechnical DAlabase SYsterm (BEODASY) € al rights resarved



Bia Bomhole

SUB SURFACE Number

s SITE INVESTIGATION SPECIALISTS, GEOTECHNICAL & ENVIRONMENTAL CONSLLTANTS SHACKLETONS GARDEN CENTRE, CHATBURN,

3 Pesel Stroet, Presion, Lancashive, PR2 208, Tal: (01772) 561135 Fiox [0772) 204807 LANCASHRE BH2
Boring Mathod Gaeing Diamater Ground Leval {m0) | CBamt :lub ik
LIGHT CABLE PERCUSSNE 150mm io 3.40m SHACKLETONS HOME AND GARDEN ';;‘EB

Location Daton Enginsar Sheat
272021
AS PLAN REID JONES PARTNERSHIP "
Dmh Sampia / Tosta W W Flold Rocords m (h !E! ) Dascription
= TOPSOIL: moft brawn slightly arganic slightty gravally aa
[ (0.0} silly ﬁ with s0me and nmasbnal suhang‘rar fine
- 3 m Imasaione and mudstone gravel
0.20 D E -
5 Firm to stif brown sl al sandy slity CLAY.
— Gmlnnhan ularqo %mna’adw Ll
- mudsions and
1.00 D ™
- (220}
200 D ==
:_ 250 S4fT dark brownish grey slightly gravelly ali sandy silty
- CLAY, Gmulluu.banguktua ubround o coarse
B mudsione and limestone.
3.00 D [
L (150}
[ .. at 4.00me probable badrack.
: L 400
SMISIAZTORY: - Compieta &t 4.00m
Scale oo
spaction pit from GL to 1.20m to check for services - 1hr. ApPIoK)
onm&tlon Faling Haad Parmeability Test undartaken prior to backilling with arisings. { b;‘
126 TRMIE
Figurs No.
7256.8H2

Produced by the QEQtechnical DAlabase SYsterm (BEODASY) € al rights resarved



Bia Bomhole

SUB SURFACE Number

s SITE INVESTIGATION SPECIALISTS, GEOTECHNICAL & ENVIRONMENTAL CONSLLTANTS SHACKLETONS GARDEN CENTRE, CHATBURN,

3 Pesel Stroet, Presion, Lancashive, PR2 208, Tal: (01772) 561135 Fiox [0772) 204807 LANCASHRE BH3
Boring Mathod Casing Dlamater Ground Lewal (mOD] | CBant :lnb -
LIGHT CABLE PERCUSSNE 150mm 1o 3.00m SHACKLETONS HOME AND GARDEN ‘;;IEB

Location Daton Enginsar Sheat
288052021
AS PLAN REID JONES PARTNERSHIP "
Dmh Sampia / Tosta W W Flold Rocords m (h !E! ) Dascription
= TOPSOIL: moft brawn slightly arganic slightty gravally aa
[ (0.0} silly ﬁ with s0me and nmasbnal suhang‘rar fine
- 3 m Imasaione and mudstone gravel
020 D E _
= Firm to stif brown sl 4l sandy ity CLAY,
— Graval is n.hm ularqo %mn?adw
- mudsions and
1.00 D C—
[ (320
200 D =
3.00 D [
[ .. at 1.50m: probabla badrack.
: L 35
2605 21 DRy B Complets at 3.50m
Rom
Lirom GL 1o 1.20m to ahock foraerviose - hr (npann | B3Ad
cHsallhn at .50m: - 0.5hr - no further prograss posalble.
On completen Faling Haad Pamaahblity Tost undartakan prior 4o backflling with arisinga.
1:26 TPMJE
Figurs No.
7206.BHa

Produced by the QEQtechnical DAlabase SYsterm (BEODASY) € al rights resarved



Bia Bomhole

SUB SURFACE Number

s SITE INVESTIGATION SPECIALISTS, GEOTECHNICAL & ENVIRONMENTAL CONSLLTANTS SHACKLETONS GARDEN CENTRE, CHATBURN,

3 Pesel Stroet, Presion, Lancashive, PR2 208, Tal: (01772) 561135 Fiox [0772) 204807 LANCASHRE BH4
Boring Mathod Casing Dlamater Ground Lewal (mOD] | CBant :lnb -
LIGHT CABLE PERCUSSNE 150mm 1o 3.20m SHACKLETONS HOME AND GARDEN l;;lﬁﬁ

Location Daton Enginsar Sheat
288052021
AS PLAN REID JONES PARTNERSHIP "
Dmh Sampia / Tosta W W Flold Rocords m (h !E! ) Dascription

= TOPSOIL: moft brawn slightly arganic slightty gravally aa
[ (0.0} silly ﬁ with s0me and nmasbnal suhang‘rar fine
- 3 m Imasaione and mudstone gravel

020 D E _
5 Firm to stif brown gl 4l sandy ity CLAY,
— Gravalrsn.han ularqo gmna’adw Ll
- mudsions and

1.00 D C—
- 270

20 D [
o .. from 2.50m: gravelly.
—  3.00

and D B SHfT dark brownish grey alighlly gravelly sandy sty
— CLAY. Graval = subangular to suhmmdum
e mudsione and limeastone.
. (0aD}
= .. ait .80 probable bedrock.
380

28/05/2021:DRY o Compiata at 3.60m
Rom
Lirom GL 1o 1.20m to ahock foraerviose - hr (npann | B3Ad
cHsallhn at .B0m: - 0.5hr - no further prograss posalble.
On completen Faling Haad Pamaahblity Tost undartakan prior 4o backflling with arisinga.
1:26 TPMJE
Figurs No.
7206.BH4

Produced by the QEQtechnical DAlabase SYsterm (BEODASY) € al rights resarved
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7 Groundwatsr Strike T 1 1] LIMESTONE

y Strike Rise Lovel

;<= [SHy aandy gravelly

BH3

SUB SURFACE

SITE INVESTIGATION SPECIALISTS, GEDTECHNICAL & ENVIRONMENTAL CONSLILTANTS Nominal Sectlon
3 Pl Strwet, Presrion, Lincushing, PRZ 208, Tal: (01772) 561136 Fac (01772) 204807
Site Date Drawn Date Checked Sheet Job Number
SHACKLETONS GARDEN CENTRE, CHATBURN, LANCASHIRE OEr0F2021 M 7256
Client Drawn By Checked By Bcale Flgure Ho.
SHACKLETONS HOME AND GARDEN 1:40[V] T256.1

Produced by the GECtechnical DAtabees SYstam {GEQDASY) @ al rights resarved




| SITE NVESTIGATION AND SPECIALIST GEOTECHNICAL CONSULTANTS General Site Location

S=g| SUB SURFACE

L {3 Pool Biret, Frowion, PR2 208, Tel. (01772) 501135 Fax (01772) 204507

i Tiale Tiraen D Checkad Orleniaton Job Ha.
SHACKLETONS GARDEN CENTRE, CLITHERGCE ROAD, 05-Jul-21 7258
CHATBURN, LANCASHIRE

Tlant Tvtram By Checiad By e Figua Fo.

SHACKLETONS HOME & GARDEN TP 1
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SUB SURFACE
SITE NVESTICATION AND SPECIALIST GEDTECHNICAL CONSULTANTS Site Location
3 Pool Birost, Froskon, PR2 208, Tel. [01772) 507136 Fax (1772) 204907
Tiks Drawm Duie Checkad Orieniatdon X0k Ho.
SHACKLETONS GARDEN CENTRE, CLITHEROE ROAD, 05-Jul-21 7258
CHATBURN, LANCASHIRE
Thant Drtram By Checiad By Hele Figura Mo,
SHACKLETONS HOME & GARDEN TP _ 2
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SUB SURFACE

SITE NVESTIGATION AND SPECIALIST GEDTECHNICAL CONSLLTANTS Borehole Location Plan

3 Pool Biroet, Frowion, PR2 209, Tel. (01772) 501136 Fax (D1772) 204907

Tils Trawm Dabte Checkad Orieriatdon Xob Ho.

SHACKLETONS GARDEN CENTRE, CLITHEROE ROAD, 05-Jul-21 ﬁ 7258
CHATBURN, LANCASHIRE
Thant Drtram By Checiad By Benie Figura Mo,
SHACKLETONS HOME & GARDEN TP _ 4




