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Test Description Qty
Determination of Moisture Content BS 1377-2:1990 (a) 5
Determination of Liquid & Plastic Limits BS 1377-2:1990 (a) 5
Particle Size Distribution BS 1377-2:1990 (a) 6
Dry Density / Moisture Content Relationship BS1377-4:1990 (#) 1

Notes: Observations and interpretations are not accredited by UKAS
All testing undertaken at laboratory permanent facilities
# denotes non-accredited test
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CCG-CMS-FO-200 Issue 3 SUMMARY OF LABORATORY SOIL TEST RESULTS

BH /TP /| Sample | Depth | Depth | Moisture [ Bulk Dry Shear | Liquid | Plastic | Plasticity | Passing Soil UKAS Description / Test Method
WS Type | From| To | Content | Density | Density | Strength | Limit | Limit Index |0.425mm|Classification| accredited | Samples described in accordance with BS EN I1SO 14688-2 2004
Number m | (m) (%) | (Mg/m?)| (Mg/m3) | (kN/m2) | (%) | (%) (%) (%) test (Y/N)

TP4 B 1.00 1.00 - - - - - - - - - Y Brown silty sandy GRAVEL with high cobble content. Gravel and
cobbles are subangular to subrounded sandstone. (BS1377Pt2:9.2)

TP5 B 1.00 1.00 - - - - - - - - - Y Dark brown very sandy silty GRAVEL with medium cobble content.
Gravel and cobbles are subangular to subrounded sandstone.
(BS1377Pt2:9.2)

TP6 B 0.85 0.85 17 - - - 27 17 10 92 CL Y Brown slightly sandy slightly gravelly silty CLAY. Gravel is fine to
medium subangular sandstone and coal. (BS1377Pt2:3.2,4.4,5)

TP6 B 1.20 1.20 15 - - - 27 16 11 95 CL Y Brown slightly sandy slightly gravelly silty CLAY. Gravel is fine to
medium subangular sandstone and coal. (BS1377Pt2:3.2,4.4,5)

TP7 B 0.50 0.50 - - - - - - - - - Y Brown very sandy silty GRAVEL with low cobble content. Gravel and
cobbles are subangular to subrounded sandstone and mudstone.
(BS1377Pt2:9.2)

TP7 B 1.20 | 1.20 - - - - - - - - - Y Brown very gravelly silty fine to coarse SAND. Gravel is fine to coarse

subangular to subrounded sandstone, mudstone, coal. (BS1377Pt2:9.2)

SITE: BERSE ROAD, NEW BROUGHTON (CCG-C-21-12809) DATE: 15.02.22
CLIENT: CAULMERT

Key:- BD = Bulk Disturbed; SD = Small Disturbed; U100 = Undisturbed 100mm; WS = Window Sample

CL = Low Plasticity; Cl = Intermediate; CH = High; CV = Very high; CE = Extremely high; NP = Non-plastic
(* Denotes Hand Shear Vane test result)
Sample description not accredited by UKAS

12809 RES TP.xls




CCG-CMS-FO-200 Issue 3

SUMMARY OF LABORATORY SOIL TEST RESULTS

BH /TP /| Sample | Depth | Depth | Moisture [ Bulk Dry Shear | Liquid | Plastic | Plasticity | Passing Soil UKAS Description / Test Method
WS Type | From| To Content | Density | Density | Strength | Limit | Limit Index |0.425mm|Classification| accredited | Samples described in accordance with BS EN I1SO 14688-2 2004
Number m | (m) (%) | (Mg/m?)| (Mg/m3) | (kN/m2) | (%) | (%) (%) (%) test (Y/N)

SAl B 1.50 1.50 - - - - - - - - - Y Brown gravelly slightly sandy silty CLAY. Gravel is fine to coarse
subangular sandstone. (BS1377Pt2:9.2)

SA2 B 1.50 1.50 - - - - - - - - - Y Dark brown very sandy silty GRAVEL with high cobble content.
Gravel and cobbles are subangular to subrounded sandstone.
(BS1377Pt2:9.2)

SA3 B 0.50 0.50 16 - - - - - - 63 NP Y Brown very clayey very gravelly fine to medium SAND. Gravel is fine
to coarse sandstone and coal. (BS1377Pt2:3.2,4.4,5)

SA3 B 1.00 1.00 17 - - - 36 19 17 51 Cl Y Brown gravelly slightly sandy silty CLAY. Gravel is fine to coarse
subangular sandstone. (BS1377Pt2:3.2,4.4,5)

SA3 B 1.80 1.80 13 - - - 24 15 9 78 CL Y Reddish brown sandy slightly gravelly silty CLAY. Gravel is fine to
medium subangular sandstone. (BS1377Pt2:3.2,4.4,5)

SITE: BERSE ROAD, NEW BROUGHTON (CCG-C-21-12809) DATE: 15.02.22

CLIENT: CAULMERT

Key:- BD = Bulk Disturbed; SD = Small Disturbed; U100 = Undisturbed 100mm; WS = Window Sample
CL = Low Plasticity; Cl = Intermediate; CH = High; CV = Very high; CE = Extremely high; NP = Non-plastic
(* Denotes Hand Shear Vane test result)

Sample description not accredited by UKAS

12809 RES SA.xls
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ATTERBERG TEST RESULT SHEET
BS 1377:Part 2:1990:cl 4.4,5

s
SILT (M-SOIL), M plots below A-Line , CLAY,C, plots above A-Line, M and C may be combined as FINE SOIL, F.
Upper plasticity range
70 | Low Intermediate High Very High Extremely high plasticity
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[CLIENT: CAULMERT [SITE: BERSE ROAD, NEW BROUGHTON (CCG-C-21-12809) |
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ATTERBERG TEST RESULT SHEET

BS 1377:Part 2:1990:cl 4.4,5

o
SILT (M-SOIL), M plots below A-Line , CLAY,C, plots above A-Line, M and C may be combined as FINE SOIL, F.
Upper plasticity range
70 | Low Intermediate High Very High Extremely high plasticity
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Dry Density / Moisture Content Relationship

Job Ref

CCG-C-21-12809

Light Compaction

Borehole / Pit No TP7
Site Name BERSE ROAD, NEW BROUGHTON Sample No 1
Soil Description Brown very gravelly silty fine to coarse SAND Depth 1.20 m
Specimen Ref. Specimen Depth m Sample Type B
Test Method BS1377:1990:Part 4 3.4.4.2 Keylab ID
Compaction Test Reference/No.
1.95 < <
\ \ \ 0 % Air Voids
A \
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N \
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\ \ \\
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6 8 12 14 16 18 20
Moisture Content, %
Preparation
Mould Type 1 litre
Samples Used 1
Material Retained on 37.5 mm Sieve % 0
Material Retained on 20.0 mm Sieve % 3
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APPENDIX E

TRL DCP TEST RESULTS



Dynamic Cone Penetrometer Strength Analysis Report

Site: Berse Road, New Broughton Job Number: CCG-C-21-12809
Location: DCP1 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Error: 45
Test Date: 19/01/2022
No. Blows Cumulative Penetration Penetration Rate [No. Blows Cumulative Penetration Penetration
Blows Depth (mm) (mm/b) Blows Depth (mm) Rate (mm/b)
1 0] 0 45 0 21 5 61 842 8.8
2 1 1 143 98.0 22 2 63 863 10.5
3 1 2 200 57.0 23 5 68 908 9.0
4 1 3 265 65.0 24 5 73 960 10.4
5 1 4 296 31.0
6 1 5 322 26.0
7 2 7 345 11.5
8 5 12 405 12.0
9 5 17 442 7.4
10 5 22 486 8.8
11 2 24 510 12.0
12 5 29 547 7.4
13 5 34 632 17.0
14 5 39 662 6.0
15 2 41 685 11.5
16 2 43 710 12.5
17 1 44 721 11.0
18 2 46 745 12.0
19 5 51 773 5.6
20 5 56 798 5.0
Layer Boundaries: Chainage 1.000
Blows
a 10 20 £ 40 50 a0 70 a0 100 0 o Ry s 4
o i
100 |+ 100
+ *
009 "
4
—t
300 +
—
400 + .
£ 500 + £
= &
= +
600 N
T
e
700 |
+
+
800 A
+
300 ¥
1000
1000
Layer Boundaries Chart CBR Chart
Layer Properties
No. CBR value |Thickness |Depth Depth (mmbgl) |Strength Coefficient
1 4 277 277 322
2 22 83 360 405
3 26 340 700 745
4 34 215 915 960

CBR Derived by TDR equation

Remarks

CCG-CMS-FO-216 Issue 1

Log,0(CBR)=2.48-1.057 x Log;o(penetration rate)

Surface material description: Grassed TOPSOIL




Dynamic Cone Penetrometer Strength Analysis Report

Site: Berse Road, New Broughton Job Number: CCG-C-21-12809
Location: DCP2 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Error: 100
Test Date: 19/01/2022
No. Blows Cumulative Penetration Penetration Rate [No. Blows Cumulative Penetration Penetration
Blows Depth (mm) (mm/b) Blows Depth (mm) Rate (mm/b)
1 0] 0 100 0
2 1 1 273 173.0
3 1 2 360 87.0
4 1 3 405 45.0
5 1 4 445 40.0
6 1 5 503 58.0
7 1 6 535 32.0
8 2 8 555 10.0
9 2 10 612 28.5
10 1 11 673 61.0
11 1 12 737 64.0
12 1 13 812 75.0
13 1 14 890 78.0
14 1 15 926 36.0
15 1 16 958 32.0
Layer Boundaries: Chainage 2.000
Blows
0 2 4 & 8 10 12 14 18 200 0 20 CBR s 2 4
0 o
100 100
+ +
200 200
—t
300 + 200 .
1 +
= E 400
g | E . N 1
g * E 00
L so0o
"
+ 600
600 4
+
700 ¥
700 "
800 T
00 + *
+
4 900
200
Layer Boundaries Chart CBR Chart
Layer Properties
No. CBR value |Thickness |Depth Depth (mmbgl) |Strength Coefficient
1 2 260 260 360
2 5 143 403 503
3 12 109 512 612
4 4 346 858 958

CBR Derived by TDR equation

Log,0(CBR)=2.48-1.057 x Log;o(penetration rate)

|Average (mean) CBR% 100-958mmbgl = 6%

Remarks Surface material description:

CCG-CMS-FO-216 Issue 1

Grassed TOPSOIL



Dynamic Cone Penetrometer Strength Analysis Report

&00

700

a00

00

Layer Boundaries Chart

Layer Properties

Site: Berse Road, New Broughton Job Number: CCG-C-21-12809
Location: DCP3 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Error: 100
Test Date: 19/01/2022
No. Blows Cumulative Penetration Penetration Rate INo. Blows Cumulative Penetration Penetration
Blows Depth (mm) (mm/b) Blows Depth (mm) Rate (mm/b)
1 0 0 100 0 21 1 24 926 19.0
2 1 1 342 242.0 22 1 25 950 24.0
3 1 2 375 33.0
4 1 3 418 43.0
5 1 4 446 28.0
6 1 5 480 34.0
7 1 6 526 46.0
8 1 7 560 34.0
9 1 8 590 30.0
10 1 9 626 36.0
11 1 10 660 34.0
12 1 11 683 23.0
13 2 13 710 13.5
14 2 15 733 11.5
15 2 17 767 17.0
16 1 18 793 26.0
17 1 19 820 27.0
18 1 20 846 26.0
19 1 21 866 20.0
20 2 23 907 20.5
Layer Boundaries: Chainage 3.000
Blows
0 a 5 10 15 20 23 Dwu 50 20 10 55, 1 0s 0z od
100 100
200
I+
+
300 R
+
E 400 t E
= + B
E 500 + e

CBR Chart

No. CBR value |Thickness |Depth Depth (mmbgl) |Strength Coefficient
1 1 242 242 342
2 7 184 426 526
3 7 134 560 660
4 13 290 850 950

CBR Derived by TDR equation

Log,0(CBR)=2.48-1.057 x Log;o(penetration rate)

|Average (mean) CBR% 100-950mmbgl = 7%

Remarks

Surface material description: Grassed TOPSOIL

CCG-CMS-FO-216 Issue 1



Dynamic Cone Penetrometer Strength Analysis Report

Site: Berse Road, New Broughton Job Number: CCG-C-21-12809
Location: DCP4 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Error: 115
Test Date: 19/01/2022
No. Blows Cumulative Penetration Penetration Rate [No. Blows Cumulative Penetration Penetration
Blows Depth (mm) (mm/b) Blows Depth (mm) Rate (mm/b)
1 0] 0 115 0
2 1 1 244 129.0
3 2 3 280 18.0
4 1 4 305 25.0
5 1 5 357 52.0
6 1 6 414 57.0
7 1 7 480 66.0
8 1 8 555 75.0
9 1 9 632 77.0
10 1 10 680 48.0
11 1 11 713 33.0
12 1 12 740 27.0
13 1 13 770 30.0
14 1 14 790 20.0
15 2 16 828 19.0
16 2 18 863 17.5
17 2 20 890 13.5
18 5 25 950 12.0
Layer Boundaries: Chainage 4.000
Blowis
o a 3 1 15 = 5 100 s0 20 o s 2 1
o
100 100
+ +
+ +
200 + 200 +
+ +
300 + 300 i
+ — +
‘e 400 £ 400
? =m0 | & =00 T
600 +
500 *, +
+ 700
700 N
ol 00
500
1 a00
900
Layer Boundaries Chart CBR Chart

Layer Properties

No. CBR value |Thickness |Depth Depth (mmbgl) |Strength Coefficient
1 4 565 565 680
2 8 90 655 770
3 13 58 713 828
4 19 122 835 950

CBR Derived by TDR equation

Log,0(CBR)=2.48-1.057 x Log;o(penetration rate)

|Average (mean) CBR% 115-950mmbgl = 11%

Remarks

CCG-CMS-FO-216 Issue 1

Surface material description: Grassed TOPSOIL




Site: Berse Road, New Broughton

Location: DCP5
Cone Angle: 60 degrees
Zero Error: 73
Test Date: 19/01/2022

Dynamic Cone Penetrometer Strength Analysis Report

Job Number: CCG-C-21-12809

Surface Type: -
Thickness (mm): -

No. Blows Cumulative Penetration Penetration Rate INo. Blows Cumulative Penetration Penetration
Blows Depth (mm) (mm/b) Blows Depth (mm) Rate (mm/b)
1 0 0 73 0
2 1 1 280 207.0
3 1 2 313 33.0
4 1 3 345 32.0
5 1 4 382 37.0
6 1 5 415 33.0
7 1 6 446 31.0
8 1 7 480 34.0
9 1 8 514 34.0
10 1 9 553 39.0
11 1 10 580 27.0
12 2 12 598 9.0
13 2 14 635 18.5
14 1 15 672 37.0
15 1 16 704 32.0
16 2 18 756 26.0
17 2 20 812 28.0
18 1 21 834 22.0
19 2 23 865 15.5
20 5 28 935 14.0
Layer Boundaries: Chainage 5.000
Blows
0 5 10 15 20 25 a0 200 w0 20 CER 5 4
o 0
100 100
20044 200
+ +
+
300 * 3 300
i +
+
T 400 T, € a0 +
E = +
: + £
E a0 + i £ so0 | &
+ +
+ 500
500 + L
700 *
700 "
1 +
+ 800 +
200 +
+ 300
900
Layer Boundaries Chart CBR Chart
Layer Properties
No. CBR value |Thickness |Depth Depth (mmbgl) |Strength Coefficient
1 1 207 207 280
2 10 655 862 935

CBR Derived by TDR equation

Log,0(CBR)=2.48-1.057 x Log;o(penetration rate)

|Average (mean) CBR% 73-935mmbgl = 6%

Remarks

CCG-CMS-FO-216 Issue 1

Surface material description: Grassed TOPSOIL




Dynamic Cone Penetrometer Strength Analysis Report

Site: Berse Road, New Broughton Job Number: CCG-C-21-12809
Location: DCP6 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Error: 77
Test Date: 19/01/2022
No. Blows Cumulative Penetration Penetration Rate [No. Blows Cumulative Penetration Penetration
Blows Depth (mm) (mm/b) Blows Depth (mm) Rate (mm/b)
1 0] 0 77 0 21 1 22 838 23.0
2 1 1 195 118.0 22 5 27 880 8.4
3 1 2 263 68.0 23 5 32 960 16.0
4 1 3 298 35.0
5 1 4 330 32.0
6 1 5 362 32.0
7 2 7 413 25.5
8 2 9 454 20.5
9 1 10 484 30.0
10 1 11 513 29.0
11 1 12 552 39.0
12 1 13 587 35.0
13 1 14 618 31.0
14 1 15 645 27.0
15 1 16 676 31.0
16 1 17 720 44.0
17 1 18 745 25.0
18 1 19 770 25.0
19 1 20 793 23.0
20 1 21 815 22.0
Layer Boundaries: Chainage 6.000
Blows
0 5 10 15 20 25 a0 a5 200 20 CER . 5 4
o i
100y, 100 i
an{ * 200
—t
+
300 + 300
+
E 400 + + E o
£ + E S0
& so0 £
+
+ E00
£00 +
n 700
700 ¥, {
+ 800 +
800 +
800 *
0o +
Layer Boundaries Chart CBR Chart
Layer Properties
No. CBR value |Thickness |Depth Depth (mmbgl) |Strength Coefficient
1 3 221 221 298
2 9 215 436 513
3 7 207 643 720
4 10 50 693 770
5 18 190 883 960

CBR Derived by TDR equation

Log,0(CBR)=2.48-1.057 x Log;o(penetration rate)

|Average (mean) CBR% 77-960mmbgl = 9%

Remarks Surface material description

CCG-CMS-FO-216 Issue 1

: Grassed TOPSOIL




Dynamic Cone Penetrometer Strength Analysis Report

Site: Berse Road, New Broughton Job Number: CCG-C-21-12809
Location: DCP7 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Error: 110
Test Date: 19/01/2022
No. Blows Cumulative Penetration Penetration Rate [No. Blows Cumulative Penetration Penetration
Blows Depth (mm) (mm/b) Blows Depth (mm) Rate (mm/b)
1 0] 0 110 0 21 1 22 838 23.0
2 1 1 345 235.0 22 5 27 880 8.4
3 1 2 382 37.0 23 5 32 960 16.0
4 1 3 424 42.0
5 1 4 465 41.0
6 1 5 510 45.0
7 1 6 540 30.0
8 1 7 605 65.0
9 1 8 636 31.0
10 1 9 658 22.0
11 5 14 678 4.0
12 0] 24 700 2.2
13 5 29 735 7.0
14 2 31 754 9.5
15 2 33 785 15.5
16 2 35 820 17.5
17 1 36 846 26.0
18 1 37 890 44.0
19 1 38 912 22.0
20 5 43 930 3.6
Layer Boundaries: Chainage 7.000
Blows
DU 3 10 13 20 23 30 35 40 45 auoo 500 200 100 SO 2 o s 2 1 05 02 od
100 100
200 200
—
+
300 . 300
+
£ + g 400
% E s00
S s/
N +
+ . 500 -+
600 . .
+
700 +
700 i ¥
- 800 .
500 ty
+
500
900

Layer Boundaries Chart

Layer Properties

CBR C

hart

No. CBR value |Thickness |Depth Depth (mmbgl) |Strength Coefficient
1 1 235 235 345
2 6 266 495 605
3 9 53 548 658
4 52 127 675 785
5 18 145 820 930

CBR Derived by TDR equation

Log,0(CBR)=2.48-1.057 x Log;o(penetration rate)

|Average (mean) CBR% 10-930mmbgl = 17%

Remarks

Surface material description: Grassed TOPSOIL

CCG-CMS-FO-216 Issue 1




Dynamic Cone Penetrometer Strength Analysis Report

Site: Berse Road, New Broughton Job Number: CCG-C-21-12809
Location: DCP8 Surface Type: -
Cone Angle: 60 degrees Thickness (mm): -
Zero Error: 75
Test Date: 19/01/2022
No. Blows Cumulative Penetration Penetration Rate [No. Blows Cumulative Penetration Penetration
Blows Depth (mm) (mm/b) Blows Depth (mm) Rate (mm/b)
1 0] 0 75 0 21 5 69 865 7.4
2 1 1 236 161.0 22 5 74 889 4.8
3 1 2 322 86.0 23 5 79 923 6.8
4 1 3 357 35.0
5 1 4 385 28.0
6 2 6 404 9.5
7 5 11 426 4.4
8 5 16 457 6.2
9 5 21 500 8.6
10 2 23 520 10.0
11 5 28 545 5.0
12 5 33 570 5.0
13 2 35 591 10.5
14 5 40 638 9.4
15 5 45 676 7.6
16 2 47 698 11.0
17 5 52 725 5.4
18 5 57 770 9.0
19 5 62 808 7.6
20 2 64 828 10.0
Layer Boundaries: Chainage 8.000
Blows
.2 10 20 0 40 50 a0 70 &0 200 w0 20 CER . 5 4
i
100 100
+
200
I+
amof )
—
E 400 * H
E s00 - 8

600

700

800

a0

Layer Boundaries Chart

Layer Properties

CBR Chart

No. CBR value |Thickness |Depth Depth (mmbgl) |Strength Coefficient
1 2 247 247 322
2 8 63 310 385
3 28 19 329 404
4 44 166 495 570
5 32 258 753 828
43 95 848 923

CBR Derived by TDR equation

Log,0(CBR)=2.48-1.057 x Log;o(penetration rate)

|Average (mean) CBR% 75-923mmbgl = 26%

Remarks

Surface material description: Grassed TOPSOIL

CCG-CMS-FO-216 Issue 1




APPENDIX F

SOAKAWAY TEST DATA



CC GEOTECHNICAL LTD 0151 545 2750 = ovision 0
Job No: CCG-C-21-12809 Page: 10F1
Section: :Berse Road, New Broughton: SAl Prepared By: SP Date: 19/01/2022

SOIL INFILTRATION DATA

allowance for infiltration through soakaway base:  100%
available on-site infiltration test results: @ Yes () No
use soakage trial pit table below
internal surface area of trial pit 'a,so' [m?] = 5.86
storage volume between 75-25% 'V, [m%] = 1.16
time for water to fall from 75-25% 't,' [min] =  32.14
soil infiltration rate 'f' [m/s] = 1.02E-04

Soil Description

0.00 - 0.30mbgl - Grassed TOPSOIL
0.40 - 2.15mbgl - Brown gravelly slightly sandy silty CLAY

SOAKAGE TRIAL PIT DATA
soakage trial pit width 'W/' [m] = 0.70
soakage trial pit length 'L\ [m] = 2.00
total depth from ground level 'Dy,' [m] = 2.15
depth to pipe invert level 'Dy,' [m] = 0.50
soakage trial pit effective depth D' [M] = 1.65
free volume in infill aggregate [%] = 100

NOTE: faces of excavation assumed to be vertical

SOAKAGE TRIAL PIT INFILTRATION TEST RESULTS

water level measurementN*| 1 ¢ 2 ¢ 3 1 4 | 5 1 6 ! 8 R A =
Soakage time|fmin] ({0 20} Nanli Naal Bool[426) 0} 240
Trial 1 depth to water [m] =| 0.50: 0.59: 0.66: 0.70: 0.76{ 0.80 ¢ 0.88 i 0.95
Soakage time [min] =
Trial 2 depth to water [m] =
Soakage time [min] =
Trial 3 depth to water [m] =

calculations are based on BRE Guidelines (Digest 365)

File Name: SA1 Results




CC GEOTECHNICAL LTD 0151 545 2750 Revision 0
Job No: CCG-C-21-12809 Page: 10F 1
Section: :Berse Road, New Broughton: SA2 Prepared By: SP Date: 19/01/2022
SOIL INFILTRATION DATA SOAKAGE TRIAL PIT DATA
allowance for infiltration through soakaway base:  100% soakage trial pit width '"W,' [m] = 0.70
available on-site infiltration test results: @ Yes () No soakage trial pit length 'L\ [m] = 2.00
use soakage trial pit table below total depth from ground level 'Dy,' [m] = 2.10
internal surface area of trial pit 'a,so' [m?] = 3.97 depth to pipe invert level 'Dy,' [m] = 1.15
storage volume between 75-25% 'V, m’= 067 soakage trial pit effective depth ‘D' [M] = 0.95
time for water to fall from 75-25% 't,' [min] = 78.28 free volume in infill aggregate [%] = 100
soil infiltration rate 'f' [m/s] = 3.57E-05 NOTE: faces of excavation assumed to be vertical

Soil Description

0.00 - 0.30mbgl - Grassed TOPSOIL
0.30 - 2.10mbgl - Brown silty very sandy GRAVEL

NOTE: Soakaway collapsed to 1.80mbgl during first charge. Water soaking away faster than pit can be filled to 0.50mbgl|

SOAKAGE TRIAL PIT INFILTRATION TEST RESULTS

water level measurement N*| 1 2 3 4 5 6 7 8 < 10 11 : 12 ; 13 : 14 15 16 17
Soakage time [min] =[ 0 10 : 20 { 30 ¢ 60
Trial 1 depth to water [m] =| 1.15: 1.38 1.50 1.60 : 1.80
Soakage time [min] =[ 0 10 ¢ 30 ! 60 : 100
Trial 2 depth to water [m] =| 1.00: 1.20: 1.52 1.57 } 1.63
Soakage time [min] =
Trial 3 depth to water [m] =

calculations are based on BRE Guidelines (Digest 365)

File Name: SA2 Results




CC GEOTECHNICAL LTD 0151 545 2750 = ovision 0
Job No: CCG-C-21-12809 Page: 10F1
Section: :Berse Road, New Broughton: SA3 Prepared By: SP Date: 19/01/2022

SOIL INFILTRATION DATA

allowance for infiltration through soakaway base:  100%
available on-site infiltration test results: @ Yes () No
use soakage trial pit table below
internal surface area of trial pit 'a,so' [m?] = 6.13
storage volume between 75-25% 'V, [m%] = 1.20
time for water to fall from 75-25% 't,' [min] =  206.00
soil infiltration rate 'f' [m/s] = 1.58E-05

Soil Description
0.00 - 0.40mbgl - Grassed TOPSOIL
0.40 - 0.70mbgl - Brown very clayey very gravelly cobbly SAND

0.70 - 1.50mbgl - Brown gravelly slightly sandy CLAY

1.50 - 2.00mbgl - Reddish brown sandy slightly gravelly silty CLAY

SOAKAGE TRIAL PIT DATA
soakage trial pit width 'W/' [m] = 0.70
soakage trial pit length 'L\ [m] = 2.50
total depth from ground level 'Dy,' [m] = 2.00
depth to pipe invert level 'Dy,' [m] = 0.63
soakage trial pit effective depth D' [M] = 1.37
free volume in infill aggregate [%] = 100

NOTE: faces of excavation assumed to be vertical

SOAKAGE TRIAL PIT INFILTRATION TEST RESULTS

water level measurement N%| 1 2 3 4 5 6 7 8 9 10 ¢ 11 § 12 ¢ 13 14 15 16 17
Soakage time [min] = © 5 10 i 20 i 30 i 40 65 125 195 : 230 : 300
Trial 1 depth to water [m] =| 0.63: 0.65: 0.67:0.72:0.77: 0.82} 090 : 1.05 i 1.15 :1.19} 1.24
Soakage time [min] =
Trial 2 depth to water [m] =
Soakage time [min] =
Trial 3 depth to water [m] =

calculations are based on BRE Guidelines (Digest 365)

File Name: SA3 Results
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APPENDIX G

TRIAL PIT AND SOAKAWAY PHOTOGRAPHS
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Trial PitNumber: |  sA1 |
PlateNumber | 2 = 0000 |
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Site Berse Road, Wrexham Trial Pit Number SA1l
Job Number: CCG-C-21-12809 Plate Number 3
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| Trial PitNumber: |  sA2 |
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| Trial PitNumber: |  sA3 0|
| PlateNumber | 0002 00|
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Site Berse Road, Wrexham Trial Pit Number SA3
Job Number: CCG-C-21-12809 Plate Number 3
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Site Berse Road, Wrexham

Job Number: CCG-C-21-12809

Trial Pit Number: TP1

Plate Number 1

Notes Measuring staff starts at 1.90m
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Site

Berse Road, Wrexham

Trial Pit Number

Job Number:

CCG-C-21-12809

Plate Number

Notes

Measuring staff
starts at 1.90m




CC GEOTECHNICAL LIMITED

Croviasire) Gasbed oo o and Gecerrrrorererial L sageeess

T A 0 U2

I

» \

gy
vy B /1 ‘r-’

Berse Road, Wrexham Trial Pit Number Measuring staff
Job Number: CCG-C-21-12809 PlateNumber | 3 | starts at 1.90m
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Measuring staff
starts at 1.90m

Notes

TP2

Trial Pit Number

Plate Number

Berse Road, Wrexham

CCG-C-21-12809

Site

Job Number
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Berse Road, Wrexham
CCG-C-21-12809
Measuring staff starts at 1.90m
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_ Berse Road, Wrexham Trial Pit Number Measuring staff
CCG-C-21-12809 PlateNumber | = 2 | starts at 1.90m
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Site

Berse Road, Wrexham

Trial Pit Number

Job Number:

CCG-C-21-12809

Plate Number

Notes

Measuring staff
starts at 1.90m
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Berse Road, Wrexham
CCG-C-21-12809
Measuring staff starts at 0.90m
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starts at 0.90m
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ENVIRONMENTAL LABORATORY REPORT



Unit A2

Windmill Road

Ponswood Industrial Estate
St Leonards on Sea

East Sussex

TN38 9BY

Telephone: (01424) 718618

cs@elab-uk.co.uk
info@elab-uk.co.uk

THE ENVIRONMENTAL LABORATORY LTD

Analytical Report Number:
Issue:

Date of Issue:

Contact:

Customer Details:

Quotation No:

Order No:

Customer Reference:
Date Received:

Date Approved:
Details:

Approved by:

22-38329

03/02/2022

Sam Parry

CC Geotechnical Ltd
Unit 1 & 2 Deltic Place
Deltic Way

Liverpool
MersevsidelL33 7BA

Q14-00045

Not Supplied
CCG-C-21-12809
28/01/2022
03/02/2022

Berse Road, New Broughton

Mike Varley, General Manager

Any comments, opinions or interpretations expressed herein are outside the scope of UKAS accreditation (Accreditation Number 2683

This report may only be reproduced in full

The Environmental Laboratory Ltd. Reg. No. 3882193

Page 1 of 6
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Sample Summary
Report No.: 22-38329, issue humber 1

Elab No. Client's Ref. Date Sampled|Date Schedulec Description Deviations
265604 TP5 1.00 19/01/2022 28/01/2022 Sandy silty loam

265605 TP7 0.50 19/01/2022 28/01/2022 Sandy loam

265606 SAl 0.50 19/01/2022 28/01/2022 Sandy silty loam

265607 SAl 1.50 19/01/2022 28/01/2022 Sandy silty loam

265608 SA2 0.50 19/01/2022 28/01/2022 Sandy loam

265609 SA3 0.50 19/01/2022 28/01/2022 Sandy silty loam

265610 SA3 1.80 19/01/2022 28/01/2022 Sandy silty loam

The Environmental Laboratory Ltd. Reg. No. 3882193 Page 2 of 6



7

Results Summary

UKAS

TESTING
2683

Report No.: 22-38329, issue number 1

ELAB Reference| 265604 265605 265606 265607 265608
Customer Reference
Sample ID
Sample Type SOIL SOIL SOIL SOIL SOIL
Sample Location TP5 TP7 SAl SAl SA2
Sample Depth (m)|  1.00 0.50 0.50 1.50 0.50
Sampling Date| 19/01/2022 | 19/01/2022 | 19/01/2022 | 19/01/2022 | 19/01/2022
Determinand | Codes | Units | LOD
Soil sample preparation parameters
Moisture Content N % 0.1 10.4 111 13.1 14.0 10.9
Material removed N % 0.1 45.0 35.1 20.2 11.7 12.4
Description of Inert material removed N 0 Stones Stones Stones Stones Stones
Anions
Water Soluble Sulphate [ M | mgn | 20 <20 <20 <20 <20 <20
Miscellaneous
pH [ M [pHunits| 0.1 8.3 8.1 8.0 7.8 8.0
Tests marked N are not UKAS accredited.
The Environmental Laboratory Ltd. Reg. No. 3882193 Page 3 of 6
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Results Summary

UKAS

TESTING
2683

Report No.: 22-38329, issue number 1

ELAB Reference| 265609 265610
Customer Reference
Sample ID
Sample Type SOIL SOIL
Sample Location SA3 SA3
Sample Depth (m) 0.50 1.80
Sampling Date | 19/01/2022 | 19/01/2022
Determinand I Codes I Units I LOD
Soil sample preparation parameters
Moisture Content N % 0.1 13.9 10.6
Material removed N % 0.1 12.0 11.2
Description of Inert material removed N 0 Stones Stones
Anions
Water Soluble Sulphate [ M | mgn [ 20 <20 <20
Miscellaneous
pH | M [pHunits| 0.1 7.5 7.9

Tests marked N are not UKAS accredited.
The Environmental Laboratory Ltd. Reg. No. 3882193
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UKAS

TESTING
2683

Method Summary
Report No.: 22-38329, issue number 1

Analysis Undertaken Date Method .
Parameter Codes y on Tested Number Technique
Soil
pH M Air dried sample 03/02/2022 113 Electromeric
Water soluble anions M Air dried sample 01/02/2022 172 lon Chromatography

The Environmental Laboratory Ltd. Reg. No. 3882193

Page 5 of 6



UKAS

TESTING

Report Information
Report No.: 22-38329, issue number 1
Key
U hold UKAS accreditation
M hold MCERTS and UKAS accreditation
N do not currently hold UKAS accreditation
n MCERTS accreditation not applicable for sample matrix
* UKAS accreditation not applicable for sample matrix
S Subcontracted to approved laboratory UKAS Accredited for the test
SM Subcontracted to approved laboratory MCERTS/UKAS Accredited for the test
NS Subcontracted to approved laboratory. UKAS accreditation is not applicable.
I/S Insufficient Sample
u/s Unsuitable sample
n/t Not tested
< means "less than"
> means "greater than"
LOD LOD refers to limit of detection, except in the case of pH soils and pH waters where it

means limit of discrimination.

Soil sample results are expressed on an air dried basis (dried at < 30°C), and are
uncorrected for inert material removed.

ELAB are unable to provide an interpretation or opinion on the content of this report.
The results relate only to the sample received.

PCB congener results may include any coeluting PCBs

Uncertainty of measurement for the determinands tested are available upon request
Unless otherwise stated, sample information has been provided by the client. This may
affect the validity of the results.

Deviation Codes

- DO QO T QD

g

No date of sampling supplied

No time of sampling supplied (Waters Only)

Sample not received in appropriate containers

Sample not received in cooled condition

The container has been incorrectly filled

Sample age exceeds stability time (sampling to receipt)
Sample age exceeds stability time (sampling to analysis)

Where a sample has a deviation code, the applicable test result may be invalid.

Sample Retention and Disposal

All soil samples will be retained for a period of one month
All water samples will be retained for 7 days following the date of the test report
Charges may apply to extended sample storage

TPH Classification - HWOL Acronym System

HS
EH
Cu
1D
Total
AL
AR
2D
#1
#2

+
MS

Headspace analysis

Extractable Hydrocarbons - i.e. everything extracted by the solvent
Clean-up - e.g. by florisil, silica gel

GC - Single coil gas chromatography

Aliphatics & Aromatics

Aliphatics only

Aromatics only

GC-GC - Double coil gas chromatography

EH_Total but with humics mathematically subtracted

EH_Total but with fatty acids mathematically subtracted

Operator - underscore to separate acronyms (exception for +)
Operator to indicate cumulative e.g. EH+HS_Total or EH_CU+HS_Total
Mass Spectrometry

The Environmental Laboratory Ltd. Reg. No. 3882193
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Notes on Limitations
For
Geoenvironmental and Geotechnical Consultancy Services

General

This document has been prepared by CC GEOTECHNICAL LTD within the terms of the contract, scope of work, and resources agreed
in writing with the client. The limitations of liability of CC GEOTECHNICAL LTD for the contents of this document have been agreed with
the Client, as set out in the terms and conditions of offer and related contract documentation.

This document is intended for the sole use of the client indicated above and CC GEOTECHNICAL LTD accepts no responsibility of
whatever nature to third parties to whom this document or any part of this document is made known. Any such party relies upon that
information at their own risk.

The findings and opinions provided in this document are made in good faith and are subject to the limitations imposed by employing site
assessment methods and techniques, appropriate to the time of investigation and within the limitations and constraints defined in this
document.

The findings and opinions are relevant to the dates when the assessment was undertaken, but should not necessarily be relied upon to
represent conditions at a substantially later date. In particular, seasonal groundwater levels, with the effects of precipitation, may affect
the conditions found during the investigation. The report should be read in conjunction with the further Notes on Limitations included in
Appendix A.

Where opinions expressed in this report are based on current available guidance and legislation, no liability can be accepted by CC
GEOTECHNICAL LTD for the effects of any future changes to such guidelines and legislation. Additional information, improved
practices, new guidance, changes in legislation, or amendments to design proposals, may necessitate this report having to be reviewed
in whole or in part after that date. Opinions and interpretations are not accredited by UKAS.

Factual data contained in this report may have been obtained from enquiries with reputable third parties, the results of which are relied
on unless indicated to be inaccurate by contradictory information.

CC GEOTECHNICAL LTD possesses a non-exclusive and non-transferable Ordnance Survey Licence, but does not possess any right
to sub-license any of the rights granted by this licence to any party. Under the terms of CC GEOTECHNICAL LTD's Ordnance Survey
Licence, copying of figures containing Ordnance Survey data or using figures for any purpose other than as part of this report is not
permitted.

CC GEOTECHNICAL LTD has prepared this report solely for the use of the Client and those parties with whom a warranty agreement
has been executed, or with whom an assignment has been agreed. Should any third party wish to use or rely upon the contents of the
report, written approval must be sought form CC GEOTECNICAL and a charge may be levied against such approval.

CC GEOTECHNICAL LTD accepts no responsibility or liability for:
1. the consequences of this document being used for any purpose or project other than for which it was commissioned
and/or
2. the consequences of use of this document by any party with whom an agreement has not been executed.

Phase | Environmental Audits / Desk Studies

The work undertaken to provide the basis of a Phase 1 Desk Study report comprises a study of available documented information from
a variety of sources (including the client), together with (where appropriate) a brief walk over inspection of the site and meetings and
discussions with relevant authorities and other interested parties. The opinions given in a Desk Study report have been dictated by finite
data on which they are based and are relevant only to the purpose for which the report was commissioned. The information reviewed
should not be considered exhaustive and has been accepted in good faith as providing true and representative data pertaining to site
conditions. Should additional information become available which may affect the opinions expressed in the report, CC GEOTECHNICAL
LTD reserves the right to review such information and to modify the opinions accordingly.

It should be noted that any risks identified in this report are perceived risks based on the information reviewed; actual risks can only be
assessed following a physical investigation of the site.

Phase Il Environmental Audits

The investigation of the site has been carried out with the intention of providing sufficient information concerning the type and degree of
contamination, and ground and groundwater conditions to allow a reasonable risk assessment to be made. The objectives of the
investigation have been limited to establishing the risks associated to potential human targets, building materials, the environment
(including adjacent land), and surface and groundwater.

The amount of exploratory work and chemical testing undertaken may have been restricted by the timescale available, and the locations
of the exploratory holes may have been restricted to areas unoccupied by the building(s) on the site, and further restricted by the
existence of buried services. A more comprehensive investigation may be required if the site is to be redeveloped as, in addition to risk
assessment, a number of important engineering and environmental issues may need to be resolved.

CCG-CMS-TD-006 Issue 2



For those reasons, if costs have been included in relation to site remediation these must be considered as tentative only and must, in
any event, be confirmed by a qualified quantity surveyor.

The exploratory holes undertaken, investigate only a small volume of the ground in relation to the size of the site, and can only provide a
general indication of site conditions. The number of sampling points and the methods of sampling and testing do not preclude the
existence of localised “hotspots” of contamination where concentrations may be significantly higher than those actually encountered.

Geoenvironmental Ground Investigations

The investigation of the site has been carried out to provide sufficient information within the agreed scope of the investigation, under the
general headings of type and degree of contamination, geotechnical characteristics, and ground and groundwater conditions, to provide
a reasonable assessment of the environmental risks together with engineering and development implications.

If costs have been included in relation to the site remediation, these must be confirmed by a qualified quantity surveyor.

The exploratory holes undertaken, investigate only a small volume of the ground in relation to the size of the site, and can only provide a
general indication of the site conditions. The opinions provided and recommendations given in this report are based on the ground
conditions apparent at the site of each of the exploratory holes. There may be ground conditions present on the site which have not
been disclosed by this investigation, and which have therefore not been taken into account in this report.

The comments made on groundwater conditions are based on observations made at the time that site work was carried out. It should be
noted that groundwater levels will vary owing to seasonal, tidal, weather, or other effects.

The risk assessment and opinions provided, inter alia, take into consideration currently available guidance relating to acceptable

contamination concentrations; no liability can be accepted for the retrospective effects of any future changes or amendments to these
values.

CCG-CMS-TD-006 Issue 2



Berse Road, New Broughton Phase Il Geo-Environmental Report
Wrexham

APPENDIX 4

Chemical Laboratory Testing

Caulmert Ltd March 2022
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Unit 7-8 Hawarden Business Park
Manor Road (off Manor Lane)
Hawarden
Deeside
CH5 3US
Tel: (01244) 528700
Fax: (01244) 528701
email: hawardencustomerservices@alsglobal.com
Website: www.alsenvironmental.co.uk
Caulmert Ltd
St. Asaph Office
Unit 14,
St. Asaph Business Park
St. Asaph
Denbighshire
LL17 OLJ

Attention: David Kitching

CERTIFICATE OF ANALYSIS

Date of report Generation: 28 January 2022

Customer: Caulmert Ltd

Sample Delivery Group (SDG): 220120-129

Your Reference: 5073

Location: Berse Road, New Broughton, Wrexham
Report No: 631278

Order Number: 16843

We received 15 samples on Thursday January 20, 2022 and 15 of these samples were scheduled for analysis which was completed
on Friday January 28, 2022. Accredited laboratory tests are defined within the report, but opinions, interpretations and on-site data
expressed herein are outside the scope of ISO 17025 accreditation.

Should this report require incorporation into client reports, it must be used in its entirety and not simply with the data sections alone.

Chemical testing (unless subcontracted) performed at ALS Life Sciences Ltd Hawarden.

All sample data is provided by the customer. The reported results relate to the sample supplied, and on the basis that this data is
correct.

Incorrect sampling dates and/or sample information will affect the validity of results.
The customer is not permitted to reproduce this report except in full without the approval of the laboratory.

Approved By:

Sonia McWhan
Operations Manager

ALS Life Sciences Limited. Registered Office: Units 7 & 8 Hawarden Business Park, Manor Road, Hawarden, Deeside, CH5 3US. Registered in
England and Wales No. 4057291. Version: 3.1 Version Issued: 28/01/2022

Page 1 of 16



Validated

CERTIFICATE OF ANALYSIS

SDG: 220120-129 Report Number: 631278 Superseded Report:
Client Ref.: 5073 Location: Berse Road, New Broughton, Wrexham
Received Sample Overview
Lab Sample No(s Customer Sample Ref. AGS Ref. Depth (m Sampled Date
25678959 TPO1 ES 0.40 19/01/2022
25678960 TP02 ES 0.20 19/01/2022
25678961 TPO2 ES 0.50 19/01/2022
25678962 TPO3 ES 0.20 19/01/2022
25678963 TPO3 ES 0.60 19/01/2022
25678964 TPO4 ES 0.20 19/01/2022
25678965 TPO4 ES 0.80 19/01/2022
25678967 TPO5 ES 0.20 19/01/2022
25678968 TPO5 ES 0.50 19/01/2022
25678969 TPO6 ES 0.20 19/01/2022
25678970 TP06 ES 0.50 19/01/2022
25678971 TPO7 ES 0.10 19/01/2022
25678972 TPO7 ES 0.70 19/01/2022
25678973 TPO8 ES 0.20 19/01/2022
25678974 TPO8 ES 0.70 19/01/2022

Only received samples which have had analysis scheduled will be shown on the following pages.

15:12:26 28/01/2022
Page 2 of 16



Validated

CERTIFICATE OF ANALYSIS

SDG: 220120-129 Report Number: 631278 Superseded Report:

Client Ref.: 5073 Location: Berse Road, New Broughton, Wrexham
Results Legend
N N N N N N N N N N
3 3 3 3 3 3 3 3 3 3
Test Lab Sample No(s) 3 3 3 5 3 3 : ! 4 4
© © © © © © © © © ©
a (2] (2] (] [ (o] o (=) (2] D
© o - N w S (9 ~ o ©
No Determination
Possible
Customer = = = — — — = = = =
Sample Reference 3 S S 2 3 s e s s S
p - N N w w S & a (3] (o]
Sample Types -
S - Soil/Solid
UNS - Unspecified Solid
W - W
GW - Ground Water AGS Reference 8 B B B 8 & & & & 9@
SW - Surface Water
LE - Land Leachate
PL - Prepared Leachate
PR - Process Water
SA - Saline Water o =] o o o o o o ol o
TE - Trade Effluent Depth (m) 3 S g S 2 S S S gl B
TS - Treated Sewage
US - Untreated Sewage
RE - Recreational Water T n| T N| T N| T | T | T N n| T N| T N| T
DW - Drinking Water Non-regulatory 2= _388% 88=_83=_385=5 _88=_88=_3835= 85z _83=
UNL - Unspecified Liquid ] 52,Z>5E‘r2>5é,2>aé,2>aé,2>aé,33>6&|,2>62,)3>62,2>62
SL- Sludge Container 2ERZEERE 26N EGREEEREEGREEGNEEEREEEREES
G- Gas m28mge8mge8mge8mge8msemietmEe8 M8 ms
OTH - Other g% §g5 §35 §35 §37 §35 §35 5§35 §3g7 §37
Sample Type » wl » » » » ol »
Asbestos D in Solid Samples All NDPs: 0
Tests: 15
X X X X X X X X X X
Boron Water Soluble All NDPs: 0
Tests: 15
X X X X X X X X X
Chromium IIl All NDPs: 0
Tests: 15
X X X X X X X X X
Cyanide Comp/Free/Total/Thiocyanate All NDPs: 0
Tests: 15
X X X X X X X X X
Hexavalent Chromium (s) All NDPs: 0
Tests: 15
X X X X X X X X X
Metals in solid samples by OES All NDPs: 0
Tests: 15
X X X X X X X X X
PAH by GCMS Al NDPs: 0
Tests: 15
X X X X X X X X X
pH Al NDPs: 0
Tests: 15
X X X X X X X X X
Phenols by HPLC (S) All NDPs: 0
Tests: 15
X X X X X X X X X
Sample description All NDPs: 0
Tests: 15
X X X X X X X X X
Total Organic Carbon All NDPs: 0
Tests: 15
X X X X X X X X X
TPH ¢6-40 Value of soil All NDPs: 0
Tests: 15
X X X X X X X X X

15:12:26 28/01/2022
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25678974

TPO8

ES

0.70

250g Amber Jar
(ALE210)

1kg TUB with
Handle (ALE260)

25678973

TPO8

ES

0.20

250g Amber Jar
(ALE210)

1kg TUB with
Handle (ALE260)

25678972

TPO7

ES

0.70

250g Amber Jar
(ALE210)

1kg TUB with
Handle (ALE260)

25678971

TPO7

ES

0.10

250g Amber Jar
(ALE210)

1kg TUB with
Handle (ALE260)

25678970

TP06

ES

250g Amber Jar
(ALE210)

1kg TUB with
Handle (ALE260)

25678969

TP06

ES

250g Amber Jar
(ALE210)
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Validated

CERTIFICATE OF ANALYSIS

SDG: 220120-129 Report Number: 631278 Superseded Report:
Client Ref.: 5073 Location: Berse Road, New Broughton, Wrexham

Sample Descriptions

Grain Sizes

very fine <0.063mm fine 0.063mm - 0.1mm medium coarse very coarse

Lab Sample No(s) Customer Sample Ref. Depth (m) Colour Description Inclusions Inclusions 2
25678959 TPO1 0.40 Light Brown Sandy Loam Stones None
25678960 TP02 0.20 Dark Brown Sandy Loam Stones Vegetation
25678961 TP02 0.50 Light Brown Sandy Clay Stones None
25678962 TPO3 0.20 Dark Brown Sandy Loam Stones Vegetation
25678963 TPO3 0.60 Light Brown Sandy Clay Loam Stones Vegetation
25678964 TP04 0.20 Dark Brown Sandy Silt Loam Stones Vegetation
25678965 TP04 0.80 Light Brown Sandy Loam Stones None
25678967 TP05 0.20 Dark Brown Sandy Loam Stones None
25678968 TP05 0.50 Light Brown Loamy Sand Stones None
25678969 TPO6 0.20 Dark Brown Sandy Loam Stones None
25678970 TPO6 0.50 Light Brown Sandy Clay Stones None
25678971 TPO7 0.10 Dark Brown Sandy Loam Stones Vegetation
25678972 TPO7 0.70 Light Brown Sandy Loam Stones None
25678973 TPO8 0.20 Light Brown Sandy Loam Stones None
25678974 TPO8 0.70 Light Brown Sandy Loam Stones None

These descriptions are only intended to act as a cross check if sample identities are questioned, and to provide a log of
sample matrices with respect to MCERTS validation. They are not intended as full geological descriptions.

We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these materials - whether these are derived from
naturally ocurring soil profiles, or from fill/made ground, as long as these materials constitute the major part of the sample.

Other coarse granular materials such as concrete, gravel and brick are not accredited if they comprise the major part of the
sample.

15:12:26 28/01/2022
Page 5 of 16



CERTIFICATE OF ANALYSIS

Validated

SDG: 220120-1

Client Ref.: 5073

Results Legend

29

Report Number: 631278
Location: Berse Road, New Broughton, Wrexham

Superseded Report:

# 15017025 accredited. Customer Sample Ref, TPO1 P02 TPO2 TPO3 TPO3 P04
M mCERTS accredited.
aq  Aqueous/ settled sample.
diss.filt Dissolved / filtered sample. Depth (m) 0.40 0.20 0.50 0.20 0.60 0.20
totunfit ;:'::i:;:ﬁf:”iﬂmfs beontracorreportfor Sample Type Soil/Solid (S) Soil/Solid (S) Soil/Solid (S) Soil/Solid (S) Soil/Solid (S) Soil/Solid (S)
scoreditation status, Date Sampled 19101/2022 19101/2022 19101/2022 19101/2022 19101/2022 19101/2022
% recovery of the surrogate standard to check the Sample Time . . . . . .
efficiency of the method. The results of individual Date Received 20/01/2022 20/01/2022 20/01/2022 20/01/2022 20/01/2022 20/01/2022
:c':‘,';:“w"“s vithn samles areit corrected for the SDG Ref 220120129 220120-129 220120129 220120129 220120-129 220120-129
(F) Trigger breach confirmed Lab Sample No.(s) 25678959 25678960 25678961 25678962 25678963 25678964
1-44§@ Sample deviation (see appendix) AGS Reference ES ES ES ES ES ES
Component LOD/Units | Method
Moisture Content Ratio (% of as % PM024 13 17 14 15 12 18
received sample)
Phenol <0.01 mg/kg | TMO62 (S) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
M
Cresols <0.01 mg/kg | TMO62 (S) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
M
Xylenols <0.015 TMO062 (S) <0.015 <0.015 <0.015 <0.015 <0.015 <0.015
mg/kg M
Phenols, Total Detected monohydric <0.035 TMO062 (S) <0.035 <0.035 <0.035 <0.035 <0.035 <0.035
mg/kg M
Soil Organic Matter (SOM) <0.35 % T™M132 0.822 6.15 0.419 3.59 0.44 10.9
#
pH 1 pH Units TM133 6.89 719 7.79 7.36 7.81 7.29
M
Chromium, Hexavalent <0.6 mg/kg T™151 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
#
Cyanide, Free <1 mglkg TM153 <1 <1 <1 <1 <1 <1
M
TPH >C6-C40 <10 mg/kg TM154 <10 60.6 <10 534 <10 98.3
TPH >C6-C10 <10 mg/kg TM154 <10 <10 <10 <10 <10 <10
TPH >C10-C25 <10 mglkg TM154 <10 17.9 <10 144 <10 287
TPH >C25-C40 <10 mg/kg TM154 <10 42.7 <10 38.9 <10 68.9
Chromium, Trivalent <0.9 mg/kg ™181 6.55 9.73 6.79 8.31 7.84 7
Arsenic <0.6 mglkg TM181 9.77 124 455 10.2 8.38 14.2
M
Berylium <0.01 mg/kg TM181 0.646 0.645 0.243 0.528 0.524 0.446
M
Cadmium <0.02 mglkg TM181 0.533 0.456 0.0941 0.299 0.158 0.446
M
Chromium <0.9 mg/kg T™181 6.55 9.73 6.79 8.31 7.84 7
M
Copper <1.4 mglkg TM181 15.5 28.3 6.88 219 19.2 19.8
M
Lead <0.7 mglkg TM181 59 136 22 100 416 111
M
|Mercury <0.1 mglkg TM181 <0.1 0.18 <0.1 0.126 <0.1 0.119
M
Nickel <0.2 mglkg TM181 27 16.5 10.8 19.9 20.3 19.4
M
Selenium <1 mglkg T™181 1.55 <1 <1 <1 <1 <1
#
Vanadium <0.2 mglkg TM181 19.2 23.7 17.2 212 4.7 16.9
#
Zinc <1.9 mglkg TM181 47 105 47 82.1 61 105
M
Boron, water soluble <1 mglkg T™M222 1.27 249 147 <1 <1 1.31
M
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CERTIFICATE OF ANALYSIS

Validated

SDG: 220120-129

Client Ref.: 5073

Report Number: 631278

Location: Berse Road, New Broughton, Wrexham

Superseded Report:

Customer Sample Re TPo4 P05 P05 P06 P06 TPO7
# 18017025 accredited.
M mCERTS accredited.
aq  Aqueous/ settled sample.
diss.filt Dissolved / filtered sample. Depth (m) 0.80 0.20 0.50 0.20 0.50 0.10
totunfit ;:'::i:;:ﬁf:”iﬂmfs beontracorreportfor Sample Type Soil/Solid (S) Soil/Solid (S) Soil/Solid (S) Soil/Solid (S) Soil/Solid (S) Soil/Solid (S)
scoreditation status, Date Sampled 19101/2022 19101/2022 19101/2022 19/01/2022 19/01/2022 19/01/2022
% recovery of the surrogate standard to check the Sample Time . . . . . .
efficiency of the method. The results of individual Date Received 20/01/2022 20/01/2022 20/01/2022 20/01/2022 20/01/2022 20/01/2022
:c':‘,';:“w"“s vithn samles areit corrected for the SDG Ref 220120129 220120-129 220120129 220120129 220120-129 220120-129
(F) Trigger breach confirmed Lab Sample No.(s) 25678965 25678967 25678968 25678969 25678970 25678971
1-44§@ Sample deviation (see appendix) AGS Reference ES ES ES ES ES ES
Component LOD/Units | Method
Moisture Content Ratio (% of as % PM024 94 14 9.8 17 14 18
received sample)
Phenol <0.01 mg/kg | TMO62 (S) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
M
Cresols <0.01 mg/kg | TMO62 (S) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
M
Xylenols <0.015 TMO062 (S) <0.015 <0.015 <0.015 <0.015 <0.015 <0.015
mg/kg M
Phenols, Total Detected monohydric <0.035 TMO062 (S) <0.035 <0.035 <0.035 <0.035 <0.035 <0.035
mg/kg M
Soil Organic Matter (SOM) <0.35 % T™M132 0.602 2.65 1.27 2.74 0.65 547
#
pH 1 pH Units TM133 7.97 8.41 8.54 8.23 8.13 7.7
M
Chromium, Hexavalent <0.6 mg/kg T™151 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6
#
Cyanide, Free <1 mglkg TM153 <1 <1 <1 <1 <1 <1
M
TPH >C6-C40 <10 mg/kg TM154 211 353 <10 97.9 11.2 103
TPH >C6-C10 <10 mg/kg TM154 <10 <10 <10 <10 <10 <10
TPH >C10-C25 <10 mg/kg TM154 <10 <10 <10 35.2 <10 26
TPH >C25-C40 <10 mg/kg TM154 124 26.4 <10 62.7 <10 7741
Chromium, Trivalent <0.9 mglkg TM181 <0.9 9.82 6.61 7.02 10.6 9.65
Arsenic <0.6 mglkg TM181 8.18 7.85 8.42 8.19 7.96 10.7
M
Berylium <0.01 mg/kg TM181 0.723 0.509 0.445 0.74 0.533 0.715
M
Cadmium <0.02 mglkg TM181 0.351 0.209 0.142 0.227 0.0994 0.403
M
Chromium <0.9 mglkg TM181 <0.9 9.82 6.61 7.02 10.6 9.65
M
Copper <1.4 mglkg TM181 11.9 15.1 15.7 16.5 17.9 245
M
Lead <0.7 mglkg TM181 52.8 61.3 473 95.5 27.6 128
M
|Mercury <0.1 mglkg TM181 0.133 <0.1 <0.1 <0.1 <0.1 0.255
M
Nickel <0.2 mglkg TM181 27.8 15.3 19.2 127 20.9 16.1
M
Selenium <1 mglkg T™181 <1 <1 <1 <1 <1 <1
#
Vanadium <0.2 mglkg TM181 19.8 17 16 19.8 224 274
#
Zinc <1.9 mglkg TM181 444 50.7 479 56.7 50.3 88.5
M
Boron, water soluble <1 mglkg TM222 <1 1.74 <1 112 2.21 1.67
M

15:12:26 28/01/2022
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CERTIFICATE OF ANALYSIS

Validated

SDG: 220120-129

Client Ref.: 5073

Report Number: 631278

Superseded Report:

Location: Berse Road, New Broughton, Wrexham

Customer Sample Ref. TPO7 TP08 TP08
# 15017025 accredited.
M mCERTS accredited.
aq  Aqueous  settled sample.
dissfilt Dissolved !/ filtered sample. Depth (m) 0.70 0.20 0.70
(om:nlil( ;:f:l i :Sglc:ir:d r::pt:s sbcontacor eprtfor Sample Type Soil/Solid (S) Soil/Solid (S) Soil/Solid (S)
accreditation status, Date Sampled 19/01/2022 19/01/2022 19/01/2022
% recovery of the surrogate standard to check the Sample Time . . °
efficiency of the method. The results of individual Date Received 20/01/2022 20/01/2022 20/01/2022
:x:::‘;‘ds vithin samples aren't corrected for the SDG Ref 220120-129 220120-129 220120-129
(F) Trigger breach confirmed Lab Sample No.(s) 25678972 25678973 25678974
1-44§@ Sample deviation (see appendix) AGS Reference ES ES ES
Component LOD/Units | Method
Moisture Content Ratio (% of as % PM024 13 16 12
received sample)
Phenol <0.01 mg/kg | TMO62 (S) <0.01 <0.01 <0.01
M
Cresols <0.01 mg/kg | TMO062 (S) <0.01 <0.01 <0.01
M
Xylenols <0.015 TMO062 (S) <0.015 <0.015 <0.015
mg/kg M
Phenols, Total Detected monohydric <0.035 TM062 (S) <0.035 <0.035 <0.035
mg/kg M
Soil Organic Matter (SOM) <0.35 % T™132 0.593 8.15 0.979
#
pH 1 pH Units T™M133 8.44 7.48 7.74
M
Chromium, Hexavalent <0.6 mg/kg T™M151 <0.6 <0.6 <0.6
#
Cyanide, Free <1 mglkg T™M153 <1 <1 <1
M
TPH >C6-C40 <10 mg/kg TM154 10.5 58.4 245
TPH >C6-C10 <10 mg/kg TM154 <10 <10 <10
TPH >C10-C25 <10 mg/kg TM154 <10 12.6 <10
TPH >C25-C40 <10 mg/kg TM154 <10 45.7 16.3
Chromium, Trivalent <0.9 mg/kg T™181 5.46 8.3 7
Arsenic <0.6 mglkg TM181 8.94 10.1 9.5
M
Berylium <0.01 mg/kg T™181 0.497 0.54 0.416
M
Cadmium <0.02 mglkg TM181 0.205 0.354 0.212
M
Chromium <0.9 mg/kg T™181 5.46 8.3 7
M
Copper <1.4 mglkg TM181 18 22.8 14.1
M
Lead <0.7 mglkg TM181 374 118 52.2
M
|Mercury <0.1 mglkg TM181 <0.1 0.182 <0.1
M
Nickel <0.2 mglkg TM181 20.5 15 18.7
M
Selenium <1 mg/kg T™M181 <1 <1 <1
#
Vanadium <0.2 mg/kg T™M181 16.3 221 16.4
#
Zinc <1.9 mglkg TM181 416 81.2 484
M
Boron, water soluble <1 mglkg TM222 <1 228 1.98
M

15:12:26 28/01/2022
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CERTIFICATE OF ANALYSIS

Validated

SDG: 220120-129

Client Ref.: 5073

Report Number: 631278

Location: Berse Road, New Broughton, Wrexham

Superseded Report:

S L‘esuﬂs Legend Customer Sample Ref; TPO1 TPO2 TPO2 TPO3 TPO3 TPO4
# 18017025 accredited.
M mCERTS accredited.
aq  Aqueous/ settled sample.
diss.it Dissolved  filtered sample. Depth (m) 0.40 020 0.50 0.20 0.60 0.20
totunfit ;:'::i:;:ﬁf:”:mfs beontracorreportfor Sample Type Soil/Solid (S) Soil/Solid (S) Soil/Solid (S) Soil/Solid (S) Soil/Solid (S) Soil/Solid (S)
scoreitation satus. Date Sampled 19101/2022 19101/2022 19101/2022 19101/2022 19101/2022 19101/2022
% recovery of the surrogate standard to check the Sample Time . . . . . .
efficiency of the method. The results of individual Date Received 20/01/2022 20/01/2022 20/01/2022 20/01/2022 20/01/2022 20/01/2022
:c':‘,';:“w"“s vithin samples aren't corrected for the SDG Ref 220120129 220120-129 220120129 220120129 220120-129 220120-129
(F) Trigger breach confirmed Lab Sample No.(s) 25678959 25678960 25678961 25678962 25678963 25678964
1-44§@ Sample deviation (see appendix) AGS Reference ES ES ES ES ES ES
Component LOD/Units | Method
Naphthalene-d8 % recovery™* % TM218 91.2 90.6 91.5 93.6 92.6 94.4
Acenaphthene-d10 % recovery** % TM218 95.2 95.6 95.5 97.3 97.2 98.3
Phenanthrene-d10 % recovery** % TM218 84.2 86.7 85.7 90 874 912
Chrysene-d12 % recovery** % T™M218 74.3 76.2 7741 80.5 78.7 81.2
Perylene-d12 % recovery™ % T™218 76.3 76.2 82.5 85.8 824 84.4
Naphthalene <9 pg/kg TM218 <9 <9 <9 <9 <9 <9
M
Acenaphthylene <12 uglkg T™218 <12 <12 <12 <12 <12 <12
M
Acenaphthene <8 uglkg T™218 <8 <8 <8 <8 <8 <8
M
Fluorene <10 pglkg T™M218 <10 <10 <10 <10 <10 <10
M
Phenanthrene <15 uglkg T™218 <15 35.1 <15 278 <15 90.1
M
Anthracene <16 pglkg T™218 <16 <16 <16 <16 <16 226
M
Fluoranthene <17 pglkg TM218 <17 522 <17 51.2 <17 186
M
Pyrene <15 pglkg T™M218 <15 45.7 <15 46 <15 164
M
Benz(a)anthracene <14 pglkg T™M218 <14 31.7 <14 29.2 <14 89.8
M
Chrysene <10 pglkg T™M218 <10 394 <10 35.8 <10 101
M
Benzo(b)fluoranthene <15 pglkg TM218 <15 58.1 <15 479 <15 124
M
Benzo(k)fluoranthene <14 uglkg T™M218 <14 177 <14 <14 <14 482
M
Benzo(a)pyrene <15 pglkg TM218 <15 31.6 <15 29.8 <15 93.8
M
Indeno(1,2,3-cd)pyrene <18 pglkg TM218 <18 25.9 <18 225 <18 61.7
M
Dibenzo(a,h)anthracene <23 uglkg TM218 <23 <23 <23 <23 <23 <23
M
Benzo(gh,i)perylene <24 uglkg T™M218 <24 31.2 <24 <24 <24 65.1
M
PAH, Total Detected USEPA 16 <118 uglkg T™M218 <118 369 <118 290 <118 1050

15:12:26 28/01/2022
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CERTIFICATE OF ANALYSIS

Validated

SDG: 220120-1

Client Ref.: 5073

29

Report Number: 631278

Location: Berse Road, New Broughton, Wrexham

Superseded Report:

S L‘esuﬂs Legend Customer Sample Ref; TPO4 TPOS TPOS P06 TPOB TPO7
# 18017025 accredited.
M mCERTS accredited.
aq  Aqueous/ settled sample.
diss.filt Dissolved / filtered sample. Depth (m) 0.80 0.20 0.50 0.20 0.50 0.10
totunfit ;:'::i:;:ﬁf:”:mfs beontracorreportfor Sample Type Soil/Solid (S) Soil/Solid (S) Soil/Solid (S) Soil/Solid (S) Soil/Solid (S) Soil/Solid (S)
scoreitation satus. Date Sampled 19101/2022 19101/2022 19101/2022 19101/2022 19101/2022 19101/2022
% recovery of the surrogate standard to check the Sample Time . . . . . .
efficiency of the method. The results of individual Date Received 20/01/2022 20/01/2022 20/01/2022 20/01/2022 20/01/2022 20/01/2022
:c':‘,';:“w"“s vithin samples aren't corrected for the SDG Ref 220120129 220120-129 220120129 220120129 220120-129 220120-129
(F) Trigger breach confirmed Lab Sample No.(s) 25678965 25678967 25678968 25678969 25678970 25678971
1-44§@ Sample deviation (see appendix) AGS Reference ES ES ES ES ES ES
Component LOD/Units | Method
Naphthalene-d8 % recovery** % T™M218 94.3 90.9 91.3 90 911 94.7
Acenaphthene-d10 % recovery™ % TM218 98.1 95.9 94.7 96 96.6 99.3
Phenanthrene-d10 % recovery™ % TM218 90.6 88.8 835 89.9 89 92.1
Chrysene-d12 % recovery™ % T™M218 80.3 81.5 747 81.6 81.7 81.7
Perylene-d12 % recovery™ % T™218 85.4 84.3 78 83.7 854 86
Naphthalene <9 pg/kg TM218 <9 <9 <9 <9 <9 <9
M
Acenaphthylene <12 uglkg T™218 <12 <12 <12 <12 <12 <12
M
Acenaphthene <8 uglkg T™218 <8 <8 <8 <8 <8 <8
M
Fluorene <10 pglkg T™M218 <10 <10 <10 <10 <10 <10
M
Phenanthrene <15 uglkg T™218 <15 19.2 <15 24.8 <15 49.5
M
Anthracene <16 pglkg T™218 <16 <16 <16 <16 <16 <16
M
Fluoranthene <17 pglkg TM218 <17 26.9 <17 40.2 <17 105
M
Pyrene <15 pglkg T™M218 <15 234 <15 35.7 <15 96.5
M
Benz(a)anthracene <14 pglkg T™M218 <14 176 <14 26.9 <14 59.9
M
Chrysene <10 pglkg T™M218 <10 19.1 <10 29.6 <10 729
M
Benzo(b)fluoranthene <15 pglkg T™M218 <15 28.9 <15 431 <15 971
M
Benzo(k)fluoranthene <14 uglkg T™M218 <14 <14 <14 <14 <14 319
M
Benzo(a)pyrene <15 pglkg TM218 <15 <15 <15 264 <15 68.4
M
Indeno(1,2,3-cd)pyrene <18 uglkg TM218 <18 <18 <18 <18 <18 493
M
Dibenzo(a,h)anthracene <23 uglkg TM218 <23 <23 <23 <23 <23 <23
M
Benzo(gh,i)perylene <24 uglkg T™M218 <24 <24 <24 <24 <24 56.6
M
PAH, Total Detected USEPA 16 <118 uglkg T™M218 <118 135 <118 227 <118 687

15:12:26 28/01/2022
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CERTIFICATE OF ANALYSIS

Validated

SDG: 220120-129

Client Ref.: 5073

Report Number: 631278
Location: Berse Road, New Broughton, Wrexham

Superseded Report:

~InEe ‘R‘esul(s Legend Customer Sample Ref. TPO7 TP08 TPO8
# 15017025 accredited.
M mCERTS accredited.
aq  Aqueous/ settled sample.
diss.filt Dissolved / filtered sample. Depth (m) 0.70 0.20 0.70
(om:nlil( ;:f:l i :Sgﬁr:d r::pt:s sbcontacor eprtfor Sample Type Soil/Solid (S) Soil/Solid (S) Soil/Solid (S)
accreditation status, Date Sampled 19/01/2022 19/01/2022 19/01/2022
% recovery of the surrogate standard to check the Sample Time . . °
efficiency of the method. The results of individual Date Received 20/01/2022 20/01/2022 20/01/2022
:x';::‘;‘ds vithn samles areit corrected for the SDG Ref 220120-129 220120-129 220120-129
(F) Trigger breach confinmed Lab Sample No.(s) 25678972 25678973 25678974
1-44§@ Sample deviation (see appendix) AGS Reference ES ES ES
Component LOD/Units | Method
Naphthalene-d8 % recovery** % T™M218 91.2 90.5 916
Acenaphthene-d10 % recovery** % TM218 95.8 95.9 96
Phenanthrene-d10 % recovery** % TM218 87.4 88.8 86.2
Chrysene-d12 % recovery** % TM218 80 80.6 773
Perylene-d12 % recovery™ % TM218 84.4 83.3 80.4
Naphthalene <9 uglkg T™218 <9 <9 <9
M
Acenaphthylene <12 uglkg T™218 <12 <12 <12
M
Acenaphthene <8 uglkg T™218 <8 <8 <8
M
Fluorene <10 pglkg T™M218 <10 <10 <10
M
Phenanthrene <15 pglkg T™M218 <15 38.9 <15
M
Anthracene <16 pglkg T™218 <16 <16 <16
M
Fluoranthene <17 uglkg T™218 <17 774 19.8
M
Pyrene <15 pglkg T™M218 <15 67.5 171
M
Benz(a)anthracene <14 pg/kg TM218 <14 46.7 <14
M
Chrysene <10 pglkg T™M218 <10 54.4 14.5
M
Benzo(b)fluoranthene <15 pglkg TM218 <15 86.1 231
M
Benzo(k)fluoranthene <14 uglkg T™M218 <14 21.7 <14
M
Benzo(a)pyrene <15 pglkg TM218 <15 50.5 <15
M
Indeno(1,2,3-cd)pyrene <18 uglkg TM218 <18 39.1 <18
M
Dibenzo(a,h)anthracene <23 uglkg TM218 <23 <23 <23
M
Benzo(gh,i)perylene <24 uglkg T™218 <24 431 <24
M
PAH, Total Detected USEPA 16 <118 uglkg TM218 <118 531 <118

15:12:26 28/01/2022
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Validated

CERTIFICATE OF ANALYSIS

SDG: 220120-129 Report Number: 631278 Superseded Report:
Client Ref.: 5073 Location: Berse Road, New Broughton, Wrexham

Asbestos Identification - Solid Samples

# 1S017025 accredited.
M mCERTS accredited.

* Subcontracted test. Date of Analysis Analysed By Comments Amosite Asbestos Asbestos Asbestos Chrysotile Crocidolite Non-Asbestos
(F) Trigger breach confirmed (Brown) Actinolite Anthophyllite Tremolite (White) (Blue) Asbestos Fibre
1-584§@ Sample deviation (see appendix) Asbestos Asbestos
Cust. Sample Ref. TPO1ES 24/01/2022 James - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
Depth (m) Wsy Richards (#) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678959
Method Number TM048
Cust. Sample Ref. TPO2ES 24/01/2022 Emily - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
Depth (m) 024y Anderton (#) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678960
Method Number TM048
Cust. Sample Ref. TPO2ES 24/01/2022 Emily - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
Depth(m) WEY Anderton (#) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678961
Method Number TM048
Cust. Sample Ref. TPO3ES 24/01/2022 Joanne - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
() 020 Furnivall (#) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678962
Method Number TM048
Cust. Sample Ref. TPO3ES 24/01/2022 Emily - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
() e Anderton (#) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678963
Method Number TM048
Cust. Sample Ref. TPO4ES 24/01/2022 Emily - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
i (@) oy Anderton (#) (#) #) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678964
Method Number TM048
Cust. Sample Ref. TPO4ES 24/01/2022 Emily - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
() Ul Anderton (#) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678965
Method Number TM048
Cust. Sample Ref. TPOSES 24/01/2022 Emily - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
() 2y Anderton (#) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678967
Method Number TM048

15:12:26 28/01/2022
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CERTIFICATE OF ANALYSIS

Validated

SDG: 220120-129

Report Number:

631278

Superseded Report:

Client Ref.: 5073 Location: Berse Road, New Broughton, Wrexham
Date of Analysis Analysed By Comments Amosite Asbestos Asbestos Asbestos Chrysotile Crocidolite Non-Asbestos
(Brown) Actinolite Anthophyllite Tremolite (White) (Blue) Asbestos Fibre
Asbestos Asbestos
Cust. Sample Ref. TPOSES 24/01/2022 Emily - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
Bepthi(m) WD Anderton (#) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678968
Method Number TM048
Cust. Sample Ref. TPO6ES 2401/2022 Joanne - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
Depth (m) Wl Furnivall (#) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678969
Method Number TM048
Cust. Sample Ref. TPO6ES 24/01/2022 Emily - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
Depth (m) WEY Anderton (#) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678970
Method Number TM048
Cust. Sample Ref. TPO7ES 24/01/2022 James - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
Depth(m) Wil Richards (#) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678971
Method Number TMO048
Cust. Sample Ref. TPO7ES 24/01/2022 James - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
2z () oA Richards (#) (#) (#) (#) #) #)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678972
Method Number TM048
Cust. Sample Ref. TPOBES 24/01/2022 James - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
Depth (m) 0.20 Richards #) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678973
Method Number TM048
Cust. Sample Ref. TPOBES 24/01/2022 Joanne - Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected | Not Detected
() B Furnivall (#) (#) (#) (#) (#) (#)
Sample Type SOLID
Date Sampled 19/01/2022 00:00:00
Date Receieved 20/01/2022 09:15:00
SDG 220120-129
Original Sample 25678974
Method Number TM048

15:12:26 28/01/2022
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Validated

CERTIFICATE OF ANALYSIS

SDG: 220120-129 Report Number: 631278 Superseded Report:
Client Ref.: 5073 Location: Berse Road, New Broughton, Wrexham
Table of Results - Appendix
Method No Reference Description
PM024 Modified BS 1377 Soil preparation including homogenisation, moisture screens of soils for Asbestos Containing
Material
TM048 HSG 248, Asbestos: The analysts' guide for sampling, analysis and Identification of Asbestos in Bulk Material
clearance procedures
TMO062 (S) National Grid Property Holdings Methods for the Collection & Determination of Phenols in Soils by HPLC
Analysis of Samples from National Grid Sites version 1 Sec 3.9
T™M132 In - house Method ELTRA CS800 Operators Guide
TM133 BS 1377: Part 3 1990;BS 6068-2.5 Determination of pH in Soil and Water using the GLpH pH Meter
TM151 Method 3500D, AWWA/APHA, 20th Ed., 1999 Determination of Hexavalent Chromium using Kone analyser
TM153 Method 4500A,B,C, |, M AWWA/APHA, 20th Ed., 1999 Determination of Total Cyanide, Free (Easily Liberatable) Cyanide and Thiocyanate using the
Skalar SANS+ System Segmented Flow Analyser
TM154 In - house Method Determination of Petroleum Hydrocarbons by EZ Flash GC-FID in the Carbon range C6- C40
TM181 US EPA Method 6010B Determination of Routine Metals in Soil by iCap 6500 Duo ICP-OES
TM218 Shaker extraction - EPA method 3546. The determination of PAH in soil samples by GC-MS
TM222 In-House Method Determination of Hot Water Soluble Boron in Soils (10:1 Water:Soil) by ICP OES.

NA = not applicable.
Chemical testing (unless subcontracted) performed at ALS Life Sciences Ltd Hawarden.

15:12:26 28/01/2022
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CERTIFICATE OF ANALYSIS

Validated

SDG: 220120-129
Client Ref.: 5073

Report Number: 631278

Location: Berse Road, New Broughton, Wrexham

Test Completion Dates

Superseded Report:

Lab Sample No(s) 25678959 25678960 25678961 25678962 25678963 25678964 25678965 25678967 25678968 25678969
Customer S ampl e Ref. PO TPO2 P02 P03 TPO3 TPO4 P04 TPOS P05 PO
AGS Ref. ES ES ES ES ES ES ES ES ES ES
Depth 0.40 0.20 0.50 0.20 0.60 0.20 0.80 0.20 0.50 0.20
Type Soil/Solid (S) | Soil/Solid (S) | Soil/Solid (S) | Soil/Solid (S) | Soil/Solid (S) | Soil/Solid (S) | Soil/Solid (S) | Soil/Solid (S) | Soil/Solid (S) | Soil/Solid (S)
Asbestos ID in Solid Samples 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022
Boron Water Soluble 25-Jan-2022 25-Jan-2022 25-Jan-2022 26-Jan-2022 26-Jan-2022 26-Jan-2022 26-Jan-2022 25-Jan-2022 28-Jan-2022 26-Jan-2022
Chromium Il 25-Jan-2022 26-Jan-2022 26-Jan-2022 25-Jan-2022 25-Jan-2022 26-Jan-2022 25-Jan-2022 26-Jan-2022 28-Jan-2022 25-Jan-2022
Cyanide Comp/Free/Total/Thiocyanate 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022
Hexavalent Chromium (s) 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022
Metals in solid samples by OES 25-Jan-2022 26-Jan-2022 26-Jan-2022 25-Jan-2022 25-Jan-2022 26-Jan-2022 25-Jan-2022 26-Jan-2022 28-Jan-2022 25-Jan-2022
PAH by GCMS 25-Jan-2022 25-Jan-2022 25-Jan-2022 24-Jan-2022 25-Jan-2022 24-Jan-2022 24-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022
pH 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022
Phenols by HPLC (S) 25-Jan2022 | 25-Jan-2022 | 25-Jan-2022 25-Jan2022 | 25-Jan-2022 | 25-Jan-2022 25-Jan2022 | 25-Jan-2022 | 25-Jan-2022 25-Jan-2022
Sample description 21-Jan-2022 21-Jan-2022 21-Jan-2022 21-Jan-2022 21-Jan-2022 21-Jan-2022 21-Jan-2022 21-Jan-2022 21-Jan-2022 21-Jan-2022
Total Organic Carbon 27-Jan-2022 26-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022 26-Jan-2022 28-Jan-2022 27-Jan-2022
TPH ¢6-40 Value of soil 27-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022
Lab Sample No(s) 25678970 25678971 25678972 25678973 25678974
Customer S ampl e Ref. PO TPO7 PO7 P08 TPOB
AGS Ref. ES ES ES ES ES
Depth 0.50 0.10 0.70 0.20 0.70
Type Soil/Solid (S) | Soil/Solid (S) | Soil/Solid (S) | Soil/Solid (S) | Soil/Solid (S)
Asbestos D in Solid Samples 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022
Boron Water Soluble 25-Jan-2022 26-Jan-2022 26-Jan-2022 25-Jan-2022 25-Jan-2022
Chromium Il 26-Jan-2022 25-Jan-2022 25-Jan-2022 26-Jan-2022 26-Jan-2022
Cyanide Comp/Free/Total/Thiocyanate 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022
Hexavalent Chromium (s) 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022
Metals in solid samples by OES 26-Jan-2022 25-Jan-2022 25-Jan-2022 26-Jan-2022 26-Jan-2022
PAH by GCMS 25-Jan-2022 24-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022
pH 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022 24-Jan-2022
Phenols by HPLC (S) 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022 25-Jan-2022
Sample description 21-Jan-2022 21-Jan-2022 21-Jan-2022 21-Jan-2022 21-Jan-2022
Total Organic Carbon 27-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022 26-Jan-2022
TPH ¢6-40 Value of soil 27-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022 27-Jan-2022

15:12:26 28/01/2022
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CERTIFICATE OF ANALYSIS

SDG:
Location:

220120-129 Client Reference:
se Road, New Broughton, Wrext Order Number:

5073
16843

Report Number: 631278

Superseded Report:

Appendix

1. Results are expressed on a dry weight basis (dried at 35°C) for all soil analyses except
for the following: NRA and CEN Leach tests, flash point LOI, pH, ammonium as NH4 by the
BRE method, VOC TICs and SVOC TICs.

2. If sufficient sample is received a sub sample will be retained free of charge for 30 days
after analysis is completed (e-mailed) for all sample types unless the sample is destroyed
on testing. The prepared soil sub sample that is analysed for asbestos will be retained for a
period of 6 months after the analysis date. All bulk samples will be retained for a period of 6
months after the analysis date. All samples received and not scheduled will be disposed of
one month after the date of receipt unless we are instructed to the contrary. Once the initial
period has expired, a storage charge will be applied for each month or part thereof until the
client cancels the request for sample storage. ALS reserve the right to charge for samples
received and stored but not analysed.

3. With respect to turnaround, we will always endeavour to meet client requirements
wherever possible, but turnaround times cannot be absolutely guaranteed due to so many
variables beyond our control.

4. We take responsibility for any test performed by sub-contractors (marked with an
asterisk). We endeavour to use UKAS/MCERTS Accredited Laboratories, who either
complete a quality questionnaire or are audited by ourselves. For some determinands there
are no UKAS/MCERTS Accredited Laboratories, in this instance a laboratory with a known
track record will be utilised.

5. If no separate volatile sample is supplied by the client, or if a headspace or sediment is
present in the volatile sample, the integrity of the data may be compromised. This will be
flagged up as an invalid VOC on the test schedule and the result marked as deviating on
the test certificate.

6. NDP - No determination possible due to insufficient/unsuitable sample.
7. Results relate only to the items tested.

8. LoDs (Limit of Detection) for wet tests reported on a dry weight basis are not corrected
for moisture content.

9. Surrogate recoveries - Surrogates are added to your sample to monitor recovery of the

test requested. A % recovery is reported, results are not corrected for the recovery

measured. Typical recoveries for organics tests are 70-130%. Recoveries in soils are

affected by organic rich or clay rich matrices . Waters can be affected by remediation fluids

or high amounts of sediment. Test results are only ever reported if all of the associated

quality checks pass; it is assumed that all recoveries outside of the values above are due

to matrix affect.

take a

10. Stones/debris are not routinely removed. endeavour to

representative sub sample from the received sample.

We always

11. In certain circumstances the method detection limit may be elevated due to the sample
being outside the calibration range. Other factors that may contribute to this include
possible interferences. In both cases the sample would be diluted which would cause the
method detection limit to be raised.

12. For dried and crushed preparations of soils volatile loss may occur e.g volatile mercury.

13. For leachate preparations other than Zero Headspace Extraction (ZHE) volatile loss
may occur.

14. For the BSEN 12457-3 two batch process to allow the cumulative release to be
calculated, the volume of the leachate produced is measured and filtered for all tests. We
therefore cannot carry out any unfiltered analysis. The tests affected include volatiles
GCFID/GCMS and all subcontracted analysis.

15. Analysis and identification of specific compounds using GCFID is by retention time
only, and we routinely calibrate and quantify for benzene, toluene, ethylbenzenes and
xylenes (BTEX). For total volatiles in the C5-C12 range, the total area of the chromatogram
is integrated and expressed as ug/kg or ug/l. Although this analysis is commonly used for
the quantification of gasoline range organics (GRO), the system will also detect other
compounds such as chlorinated solvents, and this may lead to a falsely high result with
respect to hydrocarbons only. It is not possible to specifically identify these
non-hydrocarbons, as standards are not routinely run for any other compounds, and for
more definitive identification, volatiles by GCMS should be utilised.

16. We are accredited to MCERTS for sand, clay and loam/topsoil, or any of these
materials - whether these are derived from naturally occurring soil profiles, or from fill/made
ground, as long as these materials constitute the major part of the sample. Other coarse
granular material such as concrete, gravel and brick are not accredited if they comprise the
major part of the sample.

17 Data retention. All records, communications and reports pertaining to the analysis are
archived for seven years from the date of issue of the final report.

General

18. Tentatively Identified Compounds (TICs) are non-target peaks in VOC and SVOC
analysis. All non-target peaks detected with a concentration above the LoD are subjected
to a mass spectral library search. Non-target peaks with a library search confidence of
>75% are reported based on the best mass spectral library match. When a non-target
peak with a library search confidence of <75% is detected it is reported as “mixed
hydrocarbons”. Non-target compounds identified from the scan data are semi-quantified
relative to one of the deuterated internal standards, under the same chromatographic
conditions as the target compounds. This result is reported as a semi-quantitative value
and reported as Tentatively Identified Compounds (TICs). TICs are outside the scope of
UKAS accreditation and are not moisture corrected.

19. Sample Deviations

If a sample is classed as deviated then the associated results may be compromised.

Container with Headspace provided for volatiles analysis

Incorrect container received

Deviation from method

Matrix interference

Sample holding time exceeded due to late arrival of instructions or
samples
Sampled on date not provided

1

2

3

4

. Sample holding time exceeded in laboratory
@]

§

20. Asbestos

When requested, the individual sub sample scheduled will be analysed in house for the
presence of asbestos fibres and asbestos containing material by our documented in
house method TM048 based on HSG 248 (2005), which is accredited to 1ISO17025. If a
specific asbestos fibre type is not found this will be reported as “Not detected”. If no
asbestos fibre types are found all will be reported as “Not detected” and the sub sample
analysed deemed to be clear of asbestos. If an asbestos fibre type is found it will be
reported as detected (for each fibre type found). Testing can be carried out on asbestos
positive samples, but, due to Health and Safety considerations, may be replaced by
alternative tests or reported as No Determination Possible (NDP). The quantity of
asbestos present is not determined unless specifically requested.

Identification of Asbestos in Bulk Materials & Soils

The results for identification of asbestos in bulk materials are obtained from supplied
bulk materials which have been examined to determine the presence of asbestos fibres
using ALS (Hawarden) in-house method of transmitted/polarised light microscopy and
central stop dispersion staining, based on HSG 248 (2005).

The results for identification of asbestos in soils are obtained from a homogenised sub

sample which has been examined to determine the presence of asbestos fibres using
ALS (Hawarden) in-house method of transmitted/polarised light microscopy and central

stop dispersion staining.
Aste stes Type CommonName

Chrysoile White Asbesbs
Amosite BrownAsbesbs
Crddolite Blue Abe stos

Fibrous Act nolite

Fbous Anhop hylite

Fibrous Trenol i

Visual Estimation Of Fibre Content

Estimation of fibre content is not permitted as part of our UKAS accredited test other
than: - Trace - Where only one or two asbestos fibres were identified.

Respirable Fibres

Respirable fibres are defined as fibres of <3 ym diameter, longer than 5 pm and with
aspect ratios of at least 3:1 that can be inhaled into the lower regions of the lung and
are generally acknowledged to be most important predictor of hazard and risk for
cancers of the lung.

Further guidance on typical
be found in HSG 264.

asbestos fibre content of manufactured products can

The identification of asbestos containing materials and soils falls within our
schedule of tests for which we hold UKAS accreditation, however opinions,
interpretations and all other information contained in the report are outside the
scope of UKAS accreditation.

15:13:10 28/01/2022

Modification Date: 28/01/2022
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APPENDIX 5

GAC Assessment

Caulmert Ltd March 2022
4863-CAU-XX-XX-RP-0-3001-S0.PO



Berse Road

Human Health

Residential with pla

nt uptake (1%SOM)

Chemical of Potential Generic Criterion (mg/kg) Basis for Generic No. Samples Min. (mg/kg) Max. (mg/kg) No. Samples Equal to, or US95 (mg/kg)
Concern Criterion Greater Than, Generic

Criterion
Arsenic 37 C4sL 15 4.55 14.2 0 11.77
Beryllium 51 LQM/CIEH + CLEA 1.06 15 0.243 0.74 0 0.69
Boron 290 LQM/CIEH + CLEA 1.06 0 0 0 0 #DIV/0!
Cadmium 26 C4sL 15 0.0941 0.533 0 043
Chromium (11I) 630 LQM/CIEH + CLEA 1.06 15 0.9 10.6 0 10.07
Chromium (VI) 21 C4sL 15 0.6 0.6 0 0.60
Copper 2300 LQM/CIEH + CLEA 1.06 15 6.88 28.3 0 23.81
Lead 200 C4sL 15 22 136 0 115.67
Mercury, inorganic 170 SGV report + CLEA 1.06 15 0.1 0.255 0 0.18
Nickel 130 SGV report + CLEA 1.06 15 10.8 27.8 0 23.88
Selenium 350 SGV report + CLEA 1.06 15 1 1.55 0 1.20
Vanadium 74 LQM/CIEH + CLEA 1.06 15 16 417 0 28.52
Zinc 3700 LQM/CIEH + CLEA 1.06 15 41.6 105 0 88.92
Cyanide (free) 750 Caulmert + CLEA 1.06 15 1 1 0 1.00
Phenol (total) 180 SGV report + CLEA 1.06 15 0.01 0.01 0 0.01
Acenaphthene 210 LQM/CIEH + CLEA 1.06 15 0.008 0.008 0 0.01
Acenaphthylene 170 LQM/CIEH + CLEA 1.06 15 0.012 0.012 0 0.01
Anthracene 2300 LQM/CIEH + CLEA 1.06 15 0.016 0.0226 0 0.02
Benz(a)anthracene 3.1 LQM/CIEH + CLEA 1.06 15 0.014 0.0898 0 0.05
Benzo(a)pyrene 5 C4sL 15 0.015 0.0938 0 0.06
Benzo(b)fluoranthene 5.6 LQM/CIEH + CLEA 1.06 15 0.015 0.124 0 0.08
Benzo(ghi)perylene 44 LQM/CIEH + CLEA 1.06 15 0.024 0.0651 0 0.05
Benzo(k)fluoranthene 8.5 LQM/CIEH + CLEA 1.06 15 0.014 0.0482 0 0.03
Chrysene 6 LQM/CIEH + CLEA 1.06 15 0.01 0.101 0 0.06
Dibenz(a,h)anthracene 0.76 LQM/CIEH + CLEA 1.06 15 0.023 0.023 0 0.02
Fluoranthene 260 LQM/CIEH + CLEA 1.06 15 0.017 0.186 0 0.10
Fluorene 160 LQM/CIEH + CLEA 1.06 15 0.01 0.01 0 0.01
Indeno(1,2,3,cd)pyrene 3.2 LQM/CIEH + CLEA 1.06 15 0.018 0.0617 0 0.04
Naphthalene 1.5 LQM/CIEH + CLEA 1.06 15 0.009 0.009 0 0.01
Phenanthrene 92 LQM/CIEH + CLEA 1.06 15 0.015 0.0901 0 0.05
Pyrene 560 LQM/CIEH + CLEA 1.06 15 0.015 0.164 0 0.09
Plant Life
Chemical of Potential Generic Criterion (mg/kg) |Basis for Generic No. Samples Min. (mg/kg) Max. (mg/kg) No. Samples Equal to, or US95 (mg/kg)
Concern Criterion Greater Than, Generic

Criterion
Arsenic 250 MAFF 1998 15 4.55 14.2 0 11.77
Boron 3 New Zealand timber 1997 0 0 0 0 #DIV/0!
Chromium (11l 400 MAFF 1998 (Cr(T)) 15 0.9 10.6 0 10.07
Chromium (VI) 25 ICRCL 70/90 1990 15 0.6 0.6 0 0.60
Copper 135 BS3882 2007 15 6.88 28.3 0 23.81
Nickel 75 BS3882 2007 15 10.8 27.8 0 23.88
Zinc 300 BS3882 2007 15 41.6 105 0 88.92
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CH4 (%v/v) CO2 (%v/v) 02 (%v/v) Bal (%v/v)  H2S(ppm)  CO (ppm) Rel pressure Atm (mBar) Flow (I/hr) Dip mbgl lip base (mbg| Observations

Amb 0.1 <0.1 20.9 78.9 0 0 1030

Ws1 <0.1 0.9 20.3 78.7 0 0 1030 0 2.32 3.98
Ws2 <0.1 0.2 21.1 78.7 0 0 1030 0 2.8 3.96
Ws4 <0.1 0.1 20.1 78.7 0 0 1030 0 294 3.9
WS5 <0.1 15 19.5 78.8 0 0 1030 0 2.88 298
WSs10 <0.1 13 19.9 78.8 0 0 1030 0 1.7 2.66
Ws11 <0.1 0.1 21.2 78.5 1030 -0.1 1.22 1.7

Results corrected to field calibration.
18.03.22
Weather - Sunny, windy
approx 12C



CH4 (%v/v) CO2 (%v/v) 02 (%v/v) Bal (%v/v)

Amb <0.1 <0.1 20.9 79.1
Ws1 <0.1 0.1 22 78

Ws2 <0.1 0.1 21.6 78.7
Ws4 <0.1 0.1 20.2 79.7
WS5 <0.1 0.1 21.9 78

WSs10 <0.1 0.1 20.8 79.1
Ws11 <0.1 0.1 22 77.9

Results corrected to field calibration.
14.02.22
Weather - Wet, stormy, windy
approx 10C

H2S (ppm)
0

© O O o oo

€O (ppm)
0

O o oo oo

Rel pressure  Atm (mBar)

-0.36
0.02
0.03
-0.12
0.03
-0.24

994
994
994
994
994
994
994

Flow (I/hr)

0
0
-0.1
-0.1
-0.2
-0.1

Dip mbgl

2.89
2.19
3.02
2.82
1.72
1.36

3.98
3.96
3.9
298
2.66
1.7

Jip base (mbgl Observations

Atm dropped then rose to 997 through monitoring



CH4 (%v/v) CO2 (%v/v) 02 (%v/v) Bal (%v/v)  H2S(ppm)  CO (ppm)

Amb <0.1 <0.1 21.7 0 0
Ws1 <0.1 0.1 21.6 783 0 0
Ws2 <0.1 0.1 21.6 783 0 0
Ws4 <0.1 0.1 21.3 78.4 0 0
WS5 <0.1 0.1 21.6 783 0 0
WSs10 <0.1 0.1 21.2 78.7 0 0
Ws11

Results corrected to field calibration.
21.02.22
Weather - Sunny, stormy, windy
approx 10C

Rel pressure  Atm (mBar)
1014
1014
1014
1014
1014
1014
1014

Flow (I/hr)

ooool

4

Dip mbgl

1.13
2.26
1.93
2.16
0.38
0.81

Jip base (mbgl Observations

3.98
3.96
3.9
298
2.66
1.7



Registered Office: InTec, Parc Menai, Bangor, Gwynedd, LL57 4FG
Tel: 01248 672666

Fax: 01248 672601

Email: contact@caulmert.com

Web: www.caulmert.com



	1 INTRODUCTION
	1.1 Details of Commission
	1.1.1  Caulmert Ltd were commissioned by Atticus Planning on behalf of Medra (“the Client”) to undertake a Phase II Geo-environmental appraisal of land located off Berse Road, New Broughton, Wrexham (“the Site”).
	1.1.2 Caulmert Ltd have previously been commissioned to undertake a Phase 1 Desk Study of the site and this appointment follows the recommendations within that report, which recommended intrusive investigations to be undertaken to confirm environmenta...
	1.1.3 While a summary of the pertinent points of the Phase 1 Desk Study are included within this report it is recommended that the Phase 1 Desk Study is read in its entirety:
	 Phase 1 Geoenvironmental Report, Berse Road, New Broughton, June 2021 (Report Ref:5073-XX-XX-RP-V-3000.A0.C1.)
	1.1.4 This report is intended to support a planning application for the proposed development while also providing due diligence information prior to the purchase of the site, along with providing preliminary design information.
	1.1.5 This report constitutes a geotechnical assessment of the ground conditions and a geo-environmental appraisal of the site including a contamination risk assessment of the Site. This includes the derivation of a provisional Conceptual Site Model i...

	1.2 Limitations of this Study
	1.2.1 This report is solely for the use of the Client and should not be relied upon by third parties without prior written consent from Caulmert.
	1.2.2 Information used within this report has been gathered from data sets compiled by third party organisations and purchased on behalf of the Client. The validity and accuracy of this third-party information is outside the control of Caulmert.
	1.2.3 Interpretation and recommendations contained within this report should not be assumed valid for adjacent areas of land or alternative land uses and are based upon the proposed layout provided to Caulmert at the time of compiling this report.

	1.3 Objectives of Report
	1.3.1 The objective of this report is to complete an assessment of potential environmental and geotechnical liabilities associated with the proposed redevelopment of the site. while providing preliminary recommendations including geotechnical paramete...

	1.4 Scope of Report
	1.4.1  The scope of works consists of the following:

	1.5 Previous Investigations
	1.5.1 Caulmert has not undertaken any previous investigations on the site and is not aware of any investigations carried out by others.


	2  PROPOSED DEVELOPMENT
	2.1.1 A development layout is yet to be finalised; however, it is anticipated the development will comprise of approximately thirty residential detached and semi-detached two storey houses, with associated access roads, private driveways, gardens and ...
	2.1.2 An indicative development layout is presented as Figure 1; an extract is provided below.
	2.1.3 No construction details, structural loads or site wide elevations have been developed to date.  It is assumed the building will be of traditional load bearing masonry wall construction.
	Figure 1 – Proposed Development Area

	3  Preliminary Investigation
	3.1 Site Location and Description
	3.1.1 The Site is located to the southeast of New Broughton, Wrexham and to the south of Berse Road, LL11 6TP (British National Grid Reference 331373, 350975). The site location plan is presented as Figure 1 below.
	3.1.2 The site is currently an open field with a public footpath bisecting the site running approximately east to west. An additional footpath bisects the northern extent of the field diagonally running northeast to southwest.
	3.1.3 The site is bound by two dismantled railway lines, one to the west and the other bounds half of the eastern boundary. Berse road bounds the remaining eastern boundary. Residential houses are to the north and the Afon Gwenfro water course is to t...
	3.1.4 A summary of the Site’s current uses, and that of its surroundings, from available information is presented in the Phase 1 Report, summarised below in Table 2.1.

	3.2  Site History
	3.2.1 The earliest map dated 1872 shows the site to be made up of 3no. fields with footpath bisecting the site area running approximately west to east. The site is bound by a railway to the west, a road along the northwest and fields to the north and ...
	3.2.2 There are no further significant changes onsite or in the vicinity of the site until 1939, when housing is shown along Berse Road to the north of the site.  By the 1960s the Railway to the east is shown as dismantled and track/footpath is shown ...
	3.2.3 By the early 1980s the western railway is shown as disused and for a short while the eastern railway has been reinstated.
	Table 3.1 – Potentially Contaminating Land Uses

	3.3 Geology
	3.3.1 The British Geological Survey online geological maps (1:50,000) indicate the following ground conditions at the site:
	 The natural superficial deposits underlying the site have been identified as Glaciofluvial Sheet Deposits, Devensian age, comprising of SAND and GRAVELS.
	 The bedrock geology underlying the site has been identified as the Pennine Lower Coal Measures formation and Pennine Middle Coal Measures formation comprising of MUDSTONE, SILTSTONE and SANDSTONE.
	 No coal seams have been identified that outcrop within the site boundary or within close proximity to the site.

	3.4 Mining
	3.4.1 The site has been identified as being in an area which may be affected by coal mining activity. A coal mining report was obtained from the coal authority which has been summarised below. A copy of the coal report is presented in the Desk Study.
	3.4.2 As outlined previously the BGS Geological Map for the area does not identify any coal seams outcropping onsite or within the close vicinity of the site.
	3.4.3 The professional opinion of the coal authority (at the time of the reporting) is that it is unlikely that coal mining features associated with the site will impact on the stability within the enquiry boundary.

	3.5 Hydrogeology & Hydrology
	3.5.1 The nearest water course is the Afon Gwenfro that runs along the southern site boundary and flows to the east-southeast joining the Afon Clywedog approximately 3.6km downstream.
	3.5.2 The superficial and bedrock deposits beneath the Site have been classed as Secondary A aquifer displaying high groundwater vulnerability. Secondary A aquifers are assigned as ‘permeable layers capable of supporting water supplies at a local rath...
	3.5.3 The Site is not located within a source protection zone.
	3.5.4 The Envirocheck shows the southern extent of the site adjacent to the Afon Gwenfro, has potential for ‘extreme flooding’ from rivers without defences.
	3.5.5 There is the potential for groundwater flooding to occur below ground level across the northern and central portions of the Site whereby the water table has the potential to rise and potentially rise up beneath floors or underground rooms.  Grou...
	3.5.6 Flood consequence Assessment by Waterco indicates that the central area of the site maybe at risk from flooding during an upstream blockage of Afon Gwenfro scenario.

	3.6 Ground Gas
	3.6.1 There are two historical landfill sites within 60m of the site boundary:
	 21m southeast. Inert waste 01.01.1981-31.12.1985 (not on historic maps).
	 56m southeast. Non-Tox, Non-Comb. Builders Rubble dated 01.05.1981 (not on historic maps).
	3.6.2 The Envirocheck indicates that the site is in a higher probability radon area (10 to 30% of homes are estimated to be at or above the Action Level). Full radon protective measures are necessary in the construction of new dwellings or extensions.
	3.6.3 The risks associated with the ground gases methane (CH4) and carbon dioxide (CO2) are assessed using BS 8485:2015 (Ref.2) and guidelines from CIRIA 665 (Ref. 3) and the NHBC (Ref.4).
	3.6.4 Current UK best practice guidance suggests that the ground gas assessment and characterisation for a site is dealt with separately for different types of development. In the above guidance:
	 ‘Situation A’ covers all forms of development (residential and industrial/commercial developments), other than low rise residential development; and
	 ‘Situation A’ covers all forms of development (residential and industrial/commercial developments), other than low rise residential development; and
	 ‘Situation B’ is defined as the specific development of low-rise (one to three storeys in height) housing with beam and block floors, vented sub-floor void and gardens.
	3.6.5 The development proposals require consideration of Situation B.
	3.6.6 The sensitivity of the development is high on account of the development comprising residential dwellings.
	3.6.7 It is judged from the available evidence that the gas generation potential of the site is very low to low as the ground conditions comprise Glaciofluvial Sheet deposits.  However, in close proximity to the sites southeast boundary there is a for...


	Potential for made ground to underlie the development area, associated with the construction and dismantling of railway lines and the construction of the embankment. 
	Present 
	Pre-1899
	Contaminated soils, gas, and groundwater from inert landfills 21m and 56m southeast of site boundary. 
	Present 
	1981
	4  PRELIMINARY RISK ASSESSMENT
	4.1 Qualitative Risk Assessment
	4.1.1 A qualitative risk assessment has been undertaken for these potential source-pathway-receptor linkages. This is based on consideration of both:
	4.1.2 The risk assessment has been based on development of the site with a proposed ‘Residential with plant up take’ end-use (Table 4.1).
	Table 4.1 – Summary of Potential Pollutant Linkages (Preliminary Conceptual Site Model)


	5 GROUND INVESTIGATION
	5.1 Previous Reports
	5.1.1 No information relating to previous ground investigations carried out at the Site has been provided to Caulmert.

	5.2 Current Ground Investigation
	5.2.1 An intrusive site investigation was completed between the 21st and 25th January 2022.  The ground investigation comprised:
	 8no. machined excavated trial pits to depths of between 2.0m and 3.10m bg
	 11no. window sample boreholes to max. 2.45m bgl;
	 3no. Infiltration tests.
	 8no. insitu CBR TRL probe tests.
	 6no. Return visits to monitor ground gas and groundwater.
	5.2.2 The principal objectives of the study were to examine the ground conditions, provide a preliminary assessment of the environmental liabilities and to determine whether the site is suitable for the proposed development.  Specific historical conta...
	5.2.3 The position of the exploratory holes is presented on the Exploratory Hole Plan in Appendix 1.
	5.2.4 The window sample boreholes were continuously inspected during drilling to check for indications of contamination and were logged by an experienced Caulmert representative.   The window sample borehole logs are presented as Appendix 2.
	5.2.5 The trial pits, soakaways and DCP TRL Probes were undertaken and logged by CC Geotechnical.  The exploratory hole logs are presented as Appendix 3.
	5.2.6 In total 6no. window sample boreholes (WS1,WS2, WS4,WS5, WS10 & WS11) were installed with combined ground gas and groundwater monitoring installations. The remaining boreholes were infilled with arisings in the order of drilling.  WS1, WS2, WS4 ...
	5.2.7 The Infiltration test records are presented in Appendix 3, along with the CBR results from the TRL DCP probes.

	5.3 Geotechnical Laboratory Testing
	5.3.1 A suite of physical laboratory testing was undertaken on representative soil samples. The laboratory tests comprised:
	5.3.2 Testing was scheduled by Caulmert and carried out at out by CC Geotechnical Limited, a UKAS accredited testing laboratory. The geotechnical laboratory testing results are presented in Appendix 3.

	5.4 Chemical Laboratory Testing
	5.4.1 Fifteen (15no) representative soil samples were collected from the window sample boreholes across the site and submitted to ALS Environmental Limited, a UKAS accredited environmental analytical laboratory.
	5.4.2 The soil samples were submitted for an analytical suite comprising:
	5.4.3 The chemical laboratory test results are presented in Appendix 4.


	6  GROUND CONDITIONS
	6.1 General Stratigraphy
	6.1.1 The general stratigraphy at the site comprised of Topsoil over Glaciofluvial Sheet Deposits and reflected the published geology.

	6.2 Topsoil
	6.2.1 Topsoil was recorded at ground surface across the site and typically comprised dark grey to dark brown or brown slightly gravelly to gravelly silty organic fine to medium SAND with occasional rootlets.  Locally rare pottery and oyster shells not...

	6.3 Glaciofluvial Sheet Deposits
	6.3.1 Directly below the topsoil a sequence of Glaciofluvial Sheet Deposits was recorded, which varied laterally and vertically but principally comprised of granular soils with localised interbedded fine-grained clays and silts with no distinct patter...
	6.3.2 The granular soils typically comprised brown to light brown speckled black and creamy brown very silty to silty gravelly to very gravelly SAND or very silty sandy GRAVEL, locally with low to high cobble content.
	6.3.3 The fine-grained clays and silts typically comprised brown to reddish brown slightly sandy slightly gravelly clayey SILT or brown to light brown and red brown gravelly silty sandy CLAY.
	6.3.4 Standard Penetration Test (SPT) ‘N’ values of between 4 and >50 were recorded, but typically ‘N’ values were greater than 10 and generally increased with depth.  A summary of the SPT data and derived strength values are summarised in Table 6.2 b...
	6.3.5 Six Particle Size Distribution (PSD) were carried out on samples of Glaciofluvial Deposits and confirmed the deposit ranges from gravelly slightly sandy silty CLAY to very gravelly silt fine to coarse SAND to a very sandy silty GRAVEL  with low ...
	6.3.6 The PSD results indicate that the granular soils onsite would typically be classified as Class 1A – Well graded granular material and the cohesive soils would be classified as Class 2C – Stony Cohesive material.
	6.3.7 An Atterberg Limit test on four cohesive samples were undertaken and the results are summarised in Table 6.1 below.
	6.3.8 Indicative undrained shear strengths can be derived for the cohesive soils by applying a correlation factor to SPT ‘N’ values according to the material’s plasticity, after Stroud (Ref. 5). Based on worst case plasticity index of 17% for the clay...
	6.3.9 Hand Shear Vane tests were undertaken where it was thought appropriate within the cohesive soils, however caution should be placed on the recorded shear strengths given the percentage of coarse-grained granular material within the soils classifi...
	6.3.10 A summary of the derived soil strengths is summarised in Table 6.2 below. A more detailed discussion is presented below.
	6.3.11 The relationship between SPT N values and the angle of shearing resistance was established by Peck et al (Ref. 5.) and indicates a Phi of between 25 and 40 , but typically greater than 30 .  There appears to be a number of localised ‘N’’ values...
	6.3.12 TRL DCP Probes were undertaken at eight locations across the proposed development area to give an indication of the likely CBR values of the proposed formation. Average CBR values of between 6%-26% were recorded across the site from ground leve...

	6.4 Installations
	6.4.1 The following boreholes were installed with groundwater and gas monitoring standpipes:
	 WS1 to 4m (1m plain and 3m slotted).
	 WS2 to 4m (1m plain and 3m slotted).
	 WS4 to 4m (1m plain and 3m slotted);
	 WS5 to 3m (1m plain and 2m slotted);
	 WS10 to 3m  (1m plain and 2m slotted);and
	 WS11 to 2.0m (1m plain and 1m slotted).

	6.5 Groundwater
	6.5.1 Groundwater was generally not observed within the trial pits or soakaways, although localised seepages were recorded at 0.80mbgl in TP1, 2.30mblg in TP2 and 2.70mbgl in TP6.
	6.5.2 Groundwater was also recorded locally within the Window Sample Boreholes with the following observations noted.
	 WS1 wet below 2.8m bgl.
	 WS5 wet below 2.4m bgl.
	 WS6 wet below 1.8m bgl.
	 WS10 wet below 2.1m bgl.
	6.5.3 Return groundwater monitoring visits have been undertaken on two occasions to date.  A summary of the findings are detailed in Table 6.3 below. Table 6.3: Groundwater Monitoring Summary
	1.1.1
	6.5.4 Groundwater conditions are based on observations made at the time of the fieldwork. It should be noted that groundwater levels may vary due to seasonal and other effects.
	6.5.5 The groundwater monitoring reflect the topography of the site and the surrounding area and indicate groundwater flow is generally towards the south/southeast.
	6.5.6 Due to the varied and layered stratigraphy it is likely that lateral continuity of granular horizons will be variable and as such the extent and continuity of granular water bearing horizons will be difficult to determine.

	6.6 Ground Gas
	6.6.1 Gas and groundwater monitoring standpipes were installed in 6no. window sample boreholes with  boreholes with response zones installed within the Glaciofluvial Deposits.
	6.6.2 Measurements of carbon dioxide, oxygen and methane have been taken from the monitoring wells installed as part of this investigation on two occasions to date over a range of barometric conditions (including a period of falling pressure). The dat...
	6.6.3 The monitoring has recorded a maximum concentration of carbon dioxide of <0.1% v/v v/v and a maximum concentration of methane of <0.1% v/v.  Flow measurements have not detected any positive flow rates on all monitoring visits to date.
	6.6.4 In addition to the above oxygen concentrations of between 20.2% v/v to 22.0% v/v have been recorded.

	6.7 Infiltration Tests
	6.7.1 Infiltration testing was undertaken in general accordance with BRE365 and was undertaken on the 19th January 2022 within SA1, SA2 and SA3.  A summary of the results is presented Table 6.4.
	Table 6.4 – Summary of Falling Head Tests
	6.7.2 The Infiltration Tests indicate that infiltration rates within the Glaciofluvial Sheet Deposits would generally support the use of soakaways.  However, the trial pits and window sample boreholes indicate that the sheet deposits have  variable pe...
	6.7.3 It is recommended that once a development layout is confirmed, BRE 365 Infiltration tests are undertaken at the location of proposed soakaway locations to confirm they are viable and to provide infiltration rates for detailed drainage design by ...


	7  CONTAMINATION ASSESSMENT
	7.1 Methodology for Contamination Risk Assessment
	7.1.1 This section assesses the likely potential contamination to be present, and the risk it may pose to human health, the natural environment and the built environment.
	7.1.2 In the United Kingdom, the legislative regime for identifying and dealing with contaminated land is set out in Part IIA of the Environmental Protection Act 1990. The Act, together with associated Regulations and Guidance (published separately fo...
	7.1.3 The methodology recommended for identifying contaminated land is outlined in the DEFRA / EA published guidance document, CLR11 “Model Procedures for the Management of Land Contamination” (2004). The methodology takes the form of the identificati...
	7.1.4 For there to be a potential risk from contamination, a complete-source-pathway-receptor pollutant linkage must exist, or potentially exist, during and after development of the Site. Risk can be defined as the combination of the consequence of a ...
	i) Source (contaminant): A substance that is in or under the land that has the potential to cause harm to the receptor.
	ii) Pathway: The route(s) or means via which a receptor can be exposed to, or affected by, a contaminant.
	iii) Receptor: The factor (person, built environment or ecosystems) that might adversely be affected by the source.
	7.1.5 The potential sources, pathways and receptors for each site are encapsulated into a conceptual site model (CSM). A CSM is the means by which the sources, pathways and receptors are systematically considered; and either discounted, or else earmar...
	7.1.6 In accordance with the approach advocated in CLR11, a CSM has therefore been derived for the Site using information obtained during the desk study and site walkover, as reported earlier in this document, as well as the results from the ground in...

	7.2 Human Health - Generic Assessment Criteria (GAC)
	7.2.1 Eight samples of Topsoil and seven samples of Glaciofluvial soils were selected for laboratory chemical testing. A table showing the comparison of soil analytical results against generic assessment criteria (GAC) for Residential with plant uptak...
	7.2.2 No visual or olfactory evidence of chemical contamination was encountered during the investigation.
	1.1.1
	7.2.3 The data set for each chemical determinant has been assessed for the presence of potential outliers (based on the conceptual model) and to determine if the data are normally or non-normally distributed.
	7.2.4 The pH values of the samples ranged between 6.89 and 8.54.
	7.2.5 The soil organic matter content of the samples ranged between 0.419% and 10.9%. The results have been compared to 1% soil organic matter content values, in the first instance, as the most conservative value.
	7.2.6 The results of the laboratory testing confirmed that all of the analysed metals, and all poly aromatic hydrocarbons (PAH) are present at concentrations below the appropriate GAC threshold value for residential with plant uptake values.
	7.2.7 All the samples submitted for testing also underwent asbestos screening, no fibres were identified within any samples.

	7.3 Plant Life
	7.3.1 The site is currently in use as agricultural land with a winter cereal planted and it is anticipated that there is a suitable growing medium onsite.  However, as a precaution a preliminary risk assessment has been undertaken with all the chemica...
	7.3.2 All samples were below the GAC threshold criteria contaminant species assessed. Where there is no exceedance of a GAC, the risks are deemed to be insignificant, and the site is suitable for use without further consideration. A summary of the sta...
	7.3.3 Further advice from a landscape architect should be sought with regards to reusing the limited existing topsoil onsite and depth of a clean growing medium within proposed landscaped areas.

	7.4 Groundwater
	7.4.1 The European Water Framework Directive (2000/60/EC) (WFD) and its daughter Directives establish a consolidated way of controlling water quality. The Environment Agency (July 2008) has issued a revised Groundwater Protection Policy (known as GP3)...
	7.4.2 A groundwater body is defined as groundwater in an aquifer capable of supporting an abstraction of 10m3/day or 50 people over a sustained period under the WFD. Groundwater bodies are a strategic resource, even if there is no current abstraction....
	7.4.3 No potentially contaminative sources have been identified onsite and the soil testing indicates that there are no elevated concentrations of Chemicals of Concern within the soils.  Caulmert believe that the site does not pose a significant risk ...

	7.5 Ground Gas
	7.5.1 The risks associated with the ground gases methane (CH4) and carbon dioxide (CO2) are assessed using BS 8485:2015 (Ref.2) and guidelines from CIRIA 665 (Ref. 3) and the NHBC (Ref.4).
	7.5.2 Current UK best practice guidance suggests that the ground gas assessment and characterisation for a site is dealt with separately for different types of development. In the above guidance:
	 ‘Situation A’ covers all forms of development (residential and industrial/commercial developments), other than low rise residential development; and
	 ‘Situation A’ covers all forms of development (residential and industrial/commercial developments), other than low rise residential development; and
	 ‘Situation B’ is defined as the specific development of low-rise (one to three storeys in height) housing with beam and block floors, vented sub-floor void and gardens.
	7.5.3 The development proposals require consideration of Situation B.
	7.5.4 When assessed against the Traffic Light Classification in general accordance with NHBC guidance and based on the gas monitoring data to date the site may be preliminary classified as Green (subject to ongoing monitoring) and no mitigation measur...

	7.6 Conceptual Site Model (CSM)
	An updated CSM has been derived from the desk study, site walkover and ground investigation and is presented in Table 7.1 below.
	Table 7.1 – Summary of Updated Potential Pollutant Linkages (Conceptual Site Model)


	8 ENVIRONMENTAL ASSESSMENT AND RECOMMENDATIONS
	8.1 Human Health
	8.1.1 The risk assessment undertaken in Section 8 indicates that there are no contaminants of concern with respect to the proposed Residential end –use.  The site is suitable for the proposed end use subject to the break-out and removal of the asphalt...
	8.1.2 However, should unforeseen contamination be encountered during the ground works/construction then works should be ceased in that area until it has been assessed by an Environmental Engineer.
	8.1.3 At this stage, the CSM constitutes a risk assessment which determines only the likelihood of a linkage being present. The CSM should be refined and revised if during site works ground conditions are found to differ and potential contamination is...
	8.1.4 The identification of a potential pollutant linkage does not necessarily mean that there is a risk, or that the linkage is present, but that further investigation is required to establish whether or not that risk exists.  Whereby a risk is ident...

	8.2 Plant Life
	8.2.1 The risk assessment undertaken in Section 8 indicates that there are no contaminants of concern in concentrations which may be harmful to plant life present on-site.  The results indicate that the topsoil onsite is chemically suitable, however i...

	8.3 Controlled Waters
	8.3.1 No contamination sources have been identified and therefore it is concluded that the site is currently unlikely to pose a significant risk to controlled waters.

	8.4 Precautions Against Ground Gas
	8.4.1 The site is located in an area where Radon Protection measures are not required.
	8.4.2 No significant ground gas concentrations have been recorded to date, although ground gas monitoring is still ongoing a preliminary classification of Green has been made, in general accordance with NHBC guidance and no mitigation measures are lik...
	8.4.3 While risks to construction workers are not generally discussed in this report, all contractors and maintenance workers should be made aware of the possible presence of Carbon Dioxide and depleted oxygen levels within excavations and confined sp...

	8.5 Water Supply Pipes
	8.5.1 Permeation and accelerated deterioration of pipe material can occur due to chemical reactions between the pipe and contaminants in the ground in which it is laid. This can lead to premature failures resulting in leakage and loss of water quality.
	8.5.2 No contaminants of concern have been identified and standard PPE water supply pipes are anticipated to be appropriate at the site however water supply pipes should be specified and laid in accordance with the regional water supply company’s spec...

	8.6 Waste Management
	8.6.1 The handling, re-use or disposal of waste is regulated by The Environment Agency. Any material excavated on-site may be classified as waste and it is the responsibility of the holder of a material to form their own view on whether or not it is w...
	8.6.2 All material proposed for off-site disposal (e.g., during future construction works) should be given a proper description and waste classification assessment as required by the Environmental Protection Duty of Care Regulations (Ref. 7), and in a...
	8.6.3 At this stage it is not anticipated that any soils onsite will require off-site disposal.  However, based on the total chemical laboratory results it is anticipated that the soils onsite would be classified as ‘inert’.  This should be confirmed ...

	8.7 Outline Remedial Measures
	8.7.1 No specific risks have been identified which require remedial action at this stage.


	9  GEOTECHNICAL ASSESSMENT AND RECOMMENDATIONS
	9.1 Geotechnical Categorization of the Proposed Development
	9.1.1 Eurocode 7, Section 2 advocates the use of geotechnical categorization of the proposed structure(s) to establish the design requirements. Initial categorisation can be made before site investigation and can be used to define the scope and extent...

	9.2 Site Preparation, Earthworks, Groundworks and Landscaping
	9.2.1 There are two water supply routes which cross the site, while these are anticipated to lie outside of the development area, excavation in close proximity these will need to ensure that the excavation walls are stable or appropriately battered to...
	9.2.2 No relic structures or obstructions were recorded other than boulders, which may result in localised over excavation.  It is anticipated that any shallow (1.5m bgl) excavations should not present any difficulty for conventional plant and equipme...
	9.2.3 Topsoil is present across the site and a topsoil strip should be undertaken at the start of the groundworks.  Topsoil should be appropriately stockpiled.
	9.2.4 Generally localised minor groundwater seepages were encountered at depths of between 0.8m and 2.7m bgl, but typically beyond 2.0m bgl was encountered during the ground investigation, and it is anticipated that groundwater will be at depth and th...
	9.2.5 It should be noted that groundwater levels may vary from the time of the investigation, due to seasonal variations.
	9.2.6 Where entry to trenches is unavoidable, gas monitoring should be undertaken, and entry should be made if safe to do so. In addition, entry should be restricted to the absolute minimum time necessary depending on the monitoring and assessment by ...
	9.2.7 It is understood that there is likely to be some minor earthworks required to reduce the high point in the north of the site and create development platforms.  It is anticipated that the majority of the soils onsite will be classified as either ...

	9.3 Foundations
	9.3.1 It is understood that the development will principally comprise two storey residential houses.  Although no layout has been set and loadings are no known at this stage it is anticipated that any loadings associated with the development will gene...
	9.3.2 The preliminary foundation designs in this section are based on the parameters given in Section 6.   It is recommended that a detailed foundation assessment is undertaken on a plot-by-plot basis once a development layout is confirmed and site le...
	9.3.3 It is anticipated that standard shallow foundations can be adopted across the site, any new foundations should be taken down through any Topsoil into the Glaciofluvial Sheet Deposits at a minimum depth of 0.75m bgl where an allowable bearing cap...
	9.3.4 As foundations are likely to span founding materials of different stiffness mesh reinforcement should be placed top and bottom of the foundation.
	9.3.5 The depth of foundations should be designed, and the formations inspected, by a competent geotechnical engineer. Any sub-formation materials deemed as unsuitable, such as soft or loose zones, should be excavated and replaced with well compacted ...
	9.3.6 Foundation excavations should be protected from water and inclement weather including frost and any water should be removed by pumping from a sump in the base of the excavation. Care should be taken to prevent the removal of fines when controlli...

	9.4 Ground Floor Slabs
	9.4.1 A development layout and site levels are yet to be finalised and it is anticipated that a suspended floor slab solution is likely to be adopted at the site.
	9.4.2 However, as an alternative the following preliminary recommendations are relevant.  Granular, non-plastic soils were typically recorded at shallow depth across the site and therefore ground bearing floor slabs can be designed to accommodate a be...
	9.4.3 Prior to the placement of the founding materials and the construction of the ground bearing floor slab, the sub-formation and formation will need to be inspected and checked by a geotechnical engineer to ensure the ground conditions are as expec...
	9.4.4 If low bearing and soft strata are identified at the formation, this should be reported to the Geotechnical Engineer immediately and remedial actions agreed.

	11.6 Roads and Pavements
	9.4.5 Based on the observations during intrusive site works it is considered that a minimum CBR of 5% will be achievable over the majority of the site and can be used for preliminary design, subject to insitu testing during construction.   A full revi...
	9.4.6 Proof rolling of the formation level will be required and any loose or soft spots to be removed and replaced with an engineered fill, in accordance with a suitable Specification. The formation level will also need to be protected during inclemen...
	9.4.7 Prior to the placement of the founding materials and the construction of the road pavement, the sub-formation and formation will need to be inspected and checked in accordance with a suitable Specification to ensure the ground conditions are as ...

	9.5 Protection of Buried Concrete
	9.5.1 Three samples submitted for chemical and geotechnical testing were tested for pH and sulphate content (2:1 water soluble extraction). The testing results were as follows:
	Table 9.1 – Assessment of Aggressive Chemical Environment for Concrete
	9.5.2 The results have been compared to the guidance contained in BRE Special Digest 1, Concrete in aggressive ground, 2005. Based on Greenfield conditions and a mobile groundwater regime, in the range of proposed foundations, the site is classed as f...
	Table 9.2 – Assessment of Concrete Classification
	9.5.3 Concrete below ground must comply with the requirements of Parts D to F of Special Digest 1, as appropriate.
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	1 INTRODUCTION
	1.1 Details of Commission
	1.1.1  Caulmert Ltd were commissioned by Atticus Planning on behalf of Medra (“the Client”) to undertake a Phase II Geo-environmental appraisal of land located off Berse Road, New Broughton, Wrexham (“the Site”).
	1.1.2 Caulmert Ltd have previously been commissioned to undertake a Phase 1 Desk Study of the site and this appointment follows the recommendations within that report, which recommended intrusive investigations to be undertaken to confirm environmenta...
	1.1.3 While a summary of the pertinent points of the Phase 1 Desk Study are included within this report it is recommended that the Phase 1 Desk Study is read in its entirety:
	 Phase 1 Geoenvironmental Report, Berse Road, New Broughton, June 2021 (Report Ref:5073-XX-XX-RP-V-3000.A0.C1.)
	1.1.4 This report is intended to support a planning application for the proposed development while also providing due diligence information prior to the purchase of the site, along with providing preliminary design information.
	1.1.5 This report constitutes a geotechnical assessment of the ground conditions and a geo-environmental appraisal of the site including a contamination risk assessment of the Site. This includes the derivation of a provisional Conceptual Site Model i...

	1.2 Limitations of this Study
	1.2.1 This report is solely for the use of the Client and should not be relied upon by third parties without prior written consent from Caulmert.
	1.2.2 Information used within this report has been gathered from data sets compiled by third party organisations and purchased on behalf of the Client. The validity and accuracy of this third-party information is outside the control of Caulmert.
	1.2.3 Interpretation and recommendations contained within this report should not be assumed valid for adjacent areas of land or alternative land uses and are based upon the proposed layout provided to Caulmert at the time of compiling this report.

	1.3 Objectives of Report
	1.3.1 The objective of this report is to complete an assessment of potential environmental and geotechnical liabilities associated with the proposed redevelopment of the site. while providing preliminary recommendations including geotechnical paramete...

	1.4 Scope of Report
	1.4.1  The scope of works consists of the following:

	1.5 Previous Investigations
	1.5.1 Caulmert has not undertaken any previous investigations on the site and is not aware of any investigations carried out by others.


	2  PROPOSED DEVELOPMENT
	2.1.1 A development layout is yet to be finalised; however, it is anticipated the development will comprise of approximately thirty residential detached and semi-detached two storey houses, with associated access roads, private driveways, gardens and ...
	2.1.2 An indicative development layout is presented as Figure 1; an extract is provided below.
	2.1.3 No construction details, structural loads or site wide elevations have been developed to date.  It is assumed the building will be of traditional load bearing masonry wall construction.
	Figure 1 – Proposed Development Area

	3  Preliminary Investigation
	3.1 Site Location and Description
	3.1.1 The Site is located to the southeast of New Broughton, Wrexham and to the south of Berse Road, LL11 6TP (British National Grid Reference 331373, 350975). The site location plan is presented as Figure 1 below.
	3.1.2 The site is currently an open field with a public footpath bisecting the site running approximately east to west. An additional footpath bisects the northern extent of the field diagonally running northeast to southwest.
	3.1.3 The site is bound by two dismantled railway lines, one to the west and the other bounds half of the eastern boundary. Berse road bounds the remaining eastern boundary. Residential houses are to the north and the Afon Gwenfro water course is to t...
	3.1.4 A summary of the Site’s current uses, and that of its surroundings, from available information is presented in the Phase 1 Report, summarised below in Table 2.1.

	3.2  Site History
	3.2.1 The earliest map dated 1872 shows the site to be made up of 3no. fields with footpath bisecting the site area running approximately west to east. The site is bound by a railway to the west, a road along the northwest and fields to the north and ...
	3.2.2 There are no further significant changes onsite or in the vicinity of the site until 1939, when housing is shown along Berse Road to the north of the site.  By the 1960s the Railway to the east is shown as dismantled and track/footpath is shown ...
	3.2.3 By the early 1980s the western railway is shown as disused and for a short while the eastern railway has been reinstated.
	Table 3.1 – Potentially Contaminating Land Uses

	3.3 Geology
	3.3.1 The British Geological Survey online geological maps (1:50,000) indicate the following ground conditions at the site:
	 The natural superficial deposits underlying the site have been identified as Glaciofluvial Sheet Deposits, Devensian age, comprising of SAND and GRAVELS.
	 The bedrock geology underlying the site has been identified as the Pennine Lower Coal Measures formation and Pennine Middle Coal Measures formation comprising of MUDSTONE, SILTSTONE and SANDSTONE.
	 No coal seams have been identified that outcrop within the site boundary or within close proximity to the site.

	3.4 Mining
	3.4.1 The site has been identified as being in an area which may be affected by coal mining activity. A coal mining report was obtained from the coal authority which has been summarised below. A copy of the coal report is presented in the Desk Study.
	3.4.2 As outlined previously the BGS Geological Map for the area does not identify any coal seams outcropping onsite or within the close vicinity of the site.
	3.4.3 The professional opinion of the coal authority (at the time of the reporting) is that it is unlikely that coal mining features associated with the site will impact on the stability within the enquiry boundary.

	3.5 Hydrogeology & Hydrology
	3.5.1 The nearest water course is the Afon Gwenfro that runs along the southern site boundary and flows to the east-southeast joining the Afon Clywedog approximately 3.6km downstream.
	3.5.2 The superficial and bedrock deposits beneath the Site have been classed as Secondary A aquifer displaying high groundwater vulnerability. Secondary A aquifers are assigned as ‘permeable layers capable of supporting water supplies at a local rath...
	3.5.3 The Site is not located within a source protection zone.
	3.5.4 The Envirocheck shows the southern extent of the site adjacent to the Afon Gwenfro, has potential for ‘extreme flooding’ from rivers without defences.
	3.5.5 There is the potential for groundwater flooding to occur below ground level across the northern and central portions of the Site whereby the water table has the potential to rise and potentially rise up beneath floors or underground rooms.  Grou...
	3.5.6 Flood consequence Assessment by Waterco indicates that the central area of the site maybe at risk from flooding during an upstream blockage of Afon Gwenfro scenario.

	3.6 Ground Gas
	3.6.1 There are two historical landfill sites within 60m of the site boundary:
	 21m southeast. Inert waste 01.01.1981-31.12.1985 (not on historic maps).
	 56m southeast. Non-Tox, Non-Comb. Builders Rubble dated 01.05.1981 (not on historic maps).
	3.6.2 The Envirocheck indicates that the site is in a higher probability radon area (10 to 30% of homes are estimated to be at or above the Action Level). Full radon protective measures are necessary in the construction of new dwellings or extensions.
	3.6.3 The risks associated with the ground gases methane (CH4) and carbon dioxide (CO2) are assessed using BS 8485:2015 (Ref.2) and guidelines from CIRIA 665 (Ref. 3) and the NHBC (Ref.4).
	3.6.4 Current UK best practice guidance suggests that the ground gas assessment and characterisation for a site is dealt with separately for different types of development. In the above guidance:
	 ‘Situation A’ covers all forms of development (residential and industrial/commercial developments), other than low rise residential development; and
	 ‘Situation A’ covers all forms of development (residential and industrial/commercial developments), other than low rise residential development; and
	 ‘Situation B’ is defined as the specific development of low-rise (one to three storeys in height) housing with beam and block floors, vented sub-floor void and gardens.
	3.6.5 The development proposals require consideration of Situation B.
	3.6.6 The sensitivity of the development is high on account of the development comprising residential dwellings.
	3.6.7 It is judged from the available evidence that the gas generation potential of the site is very low to low as the ground conditions comprise Glaciofluvial Sheet deposits.  However, in close proximity to the sites southeast boundary there is a for...


	Potential for made ground to underlie the development area, associated with the construction and dismantling of railway lines and the construction of the embankment. 
	Present 
	Pre-1899
	Contaminated soils, gas, and groundwater from inert landfills 21m and 56m southeast of site boundary. 
	Present 
	1981
	4  PRELIMINARY RISK ASSESSMENT
	4.1 Qualitative Risk Assessment
	4.1.1 A qualitative risk assessment has been undertaken for these potential source-pathway-receptor linkages. This is based on consideration of both:
	4.1.2 The risk assessment has been based on development of the site with a proposed ‘Residential with plant up take’ end-use (Table 4.1).
	Table 4.1 – Summary of Potential Pollutant Linkages (Preliminary Conceptual Site Model)


	5 GROUND INVESTIGATION
	5.1 Previous Reports
	5.1.1 No information relating to previous ground investigations carried out at the Site has been provided to Caulmert.

	5.2 Current Ground Investigation
	5.2.1 An intrusive site investigation was completed between the 21st and 25th January 2022.  The ground investigation comprised:
	 8no. machined excavated trial pits to depths of between 2.0m and 3.10m bg
	 11no. window sample boreholes to max. 2.45m bgl;
	 3no. Infiltration tests.
	 8no. insitu CBR TRL probe tests.
	 6no. Return visits to monitor ground gas and groundwater.
	5.2.2 The principal objectives of the study were to examine the ground conditions, provide a preliminary assessment of the environmental liabilities and to determine whether the site is suitable for the proposed development.  Specific historical conta...
	5.2.3 The position of the exploratory holes is presented on the Exploratory Hole Plan in Appendix 1.
	5.2.4 The window sample boreholes were continuously inspected during drilling to check for indications of contamination and were logged by an experienced Caulmert representative.   The window sample borehole logs are presented as Appendix 2.
	5.2.5 The trial pits, soakaways and DCP TRL Probes were undertaken and logged by CC Geotechnical.  The exploratory hole logs are presented as Appendix 3.
	5.2.6 In total 6no. window sample boreholes (WS1,WS2, WS4,WS5, WS10 & WS11) were installed with combined ground gas and groundwater monitoring installations. The remaining boreholes were infilled with arisings in the order of drilling.  WS1, WS2, WS4 ...
	5.2.7 The Infiltration test records are presented in Appendix 3, along with the CBR results from the TRL DCP probes.

	5.3 Geotechnical Laboratory Testing
	5.3.1 A suite of physical laboratory testing was undertaken on representative soil samples. The laboratory tests comprised:
	5.3.2 Testing was scheduled by Caulmert and carried out at out by CC Geotechnical Limited, a UKAS accredited testing laboratory. The geotechnical laboratory testing results are presented in Appendix 3.

	5.4 Chemical Laboratory Testing
	5.4.1 Fifteen (15no) representative soil samples were collected from the window sample boreholes across the site and submitted to ALS Environmental Limited, a UKAS accredited environmental analytical laboratory.
	5.4.2 The soil samples were submitted for an analytical suite comprising:
	5.4.3 The chemical laboratory test results are presented in Appendix 4.


	6  GROUND CONDITIONS
	6.1 General Stratigraphy
	6.1.1 The general stratigraphy at the site comprised of Topsoil over Glaciofluvial Sheet Deposits and reflected the published geology.

	6.2 Topsoil
	6.2.1 Topsoil was recorded at ground surface across the site and typically comprised dark grey to dark brown or brown slightly gravelly to gravelly silty organic fine to medium SAND with occasional rootlets.  Locally rare pottery and oyster shells not...

	6.3 Glaciofluvial Sheet Deposits
	6.3.1 Directly below the topsoil a sequence of Glaciofluvial Sheet Deposits was recorded, which varied laterally and vertically but principally comprised of granular soils with localised interbedded fine-grained clays and silts with no distinct patter...
	6.3.2 The granular soils typically comprised brown to light brown speckled black and creamy brown very silty to silty gravelly to very gravelly SAND or very silty sandy GRAVEL, locally with low to high cobble content.
	6.3.3 The fine-grained clays and silts typically comprised brown to reddish brown slightly sandy slightly gravelly clayey SILT or brown to light brown and red brown gravelly silty sandy CLAY.
	6.3.4 Standard Penetration Test (SPT) ‘N’ values of between 4 and >50 were recorded, but typically ‘N’ values were greater than 10 and generally increased with depth.  A summary of the SPT data and derived strength values are summarised in Table 6.2 b...
	6.3.5 Six Particle Size Distribution (PSD) were carried out on samples of Glaciofluvial Deposits and confirmed the deposit ranges from gravelly slightly sandy silty CLAY to very gravelly silt fine to coarse SAND to a very sandy silty GRAVEL  with low ...
	6.3.6 The PSD results indicate that the granular soils onsite would typically be classified as Class 1A – Well graded granular material and the cohesive soils would be classified as Class 2C – Stony Cohesive material.
	6.3.7 An Atterberg Limit test on four cohesive samples were undertaken and the results are summarised in Table 6.1 below.
	6.3.8 Indicative undrained shear strengths can be derived for the cohesive soils by applying a correlation factor to SPT ‘N’ values according to the material’s plasticity, after Stroud (Ref. 5). Based on worst case plasticity index of 17% for the clay...
	6.3.9 Hand Shear Vane tests were undertaken where it was thought appropriate within the cohesive soils, however caution should be placed on the recorded shear strengths given the percentage of coarse-grained granular material within the soils classifi...
	6.3.10 A summary of the derived soil strengths is summarised in Table 6.2 below. A more detailed discussion is presented below.
	6.3.11 The relationship between SPT N values and the angle of shearing resistance was established by Peck et al (Ref. 5.) and indicates a Phi of between 25 and 40 , but typically greater than 30 .  There appears to be a number of localised ‘N’’ values...
	6.3.12 TRL DCP Probes were undertaken at eight locations across the proposed development area to give an indication of the likely CBR values of the proposed formation. Average CBR values of between 6%-26% were recorded across the site from ground leve...

	6.4 Installations
	6.4.1 The following boreholes were installed with groundwater and gas monitoring standpipes:
	 WS1 to 4m (1m plain and 3m slotted).
	 WS2 to 4m (1m plain and 3m slotted).
	 WS4 to 4m (1m plain and 3m slotted);
	 WS5 to 3m (1m plain and 2m slotted);
	 WS10 to 3m  (1m plain and 2m slotted);and
	 WS11 to 2.0m (1m plain and 1m slotted).

	6.5 Groundwater
	6.5.1 Groundwater was generally not observed within the trial pits or soakaways, although localised seepages were recorded at 0.80mbgl in TP1, 2.30mblg in TP2 and 2.70mbgl in TP6.
	6.5.2 Groundwater was also recorded locally within the Window Sample Boreholes with the following observations noted.
	 WS1 wet below 2.8m bgl.
	 WS5 wet below 2.4m bgl.
	 WS6 wet below 1.8m bgl.
	 WS10 wet below 2.1m bgl.
	6.5.3 Return groundwater monitoring visits have been undertaken on two occasions to date.  A summary of the findings are detailed in Table 6.3 below. Table 6.3: Groundwater Monitoring Summary
	1.1.1
	6.5.4 Groundwater conditions are based on observations made at the time of the fieldwork. It should be noted that groundwater levels may vary due to seasonal and other effects.
	6.5.5 The groundwater monitoring reflect the topography of the site and the surrounding area and indicate groundwater flow is generally towards the south/southeast.
	6.5.6 Due to the varied and layered stratigraphy it is likely that lateral continuity of granular horizons will be variable and as such the extent and continuity of granular water bearing horizons will be difficult to determine.

	6.6 Ground Gas
	6.6.1 Gas and groundwater monitoring standpipes were installed in 6no. window sample boreholes with  boreholes with response zones installed within the Glaciofluvial Deposits.
	6.6.2 Measurements of carbon dioxide, oxygen and methane have been taken from the monitoring wells installed as part of this investigation on two occasions to date over a range of barometric conditions (including a period of falling pressure). The dat...
	6.6.3 The monitoring has recorded a maximum concentration of carbon dioxide of <0.1% v/v v/v and a maximum concentration of methane of <0.1% v/v.  Flow measurements have not detected any positive flow rates on all monitoring visits to date.
	6.6.4 In addition to the above oxygen concentrations of between 20.2% v/v to 22.0% v/v have been recorded.

	6.7 Infiltration Tests
	6.7.1 Infiltration testing was undertaken in general accordance with BRE365 and was undertaken on the 19th January 2022 within SA1, SA2 and SA3.  A summary of the results is presented Table 6.4.
	Table 6.4 – Summary of Falling Head Tests
	6.7.2 The Infiltration Tests indicate that infiltration rates within the Glaciofluvial Sheet Deposits would generally support the use of soakaways.  However, the trial pits and window sample boreholes indicate that the sheet deposits have  variable pe...
	6.7.3 It is recommended that once a development layout is confirmed, BRE 365 Infiltration tests are undertaken at the location of proposed soakaway locations to confirm they are viable and to provide infiltration rates for detailed drainage design by ...


	7  CONTAMINATION ASSESSMENT
	7.1 Methodology for Contamination Risk Assessment
	7.1.1 This section assesses the likely potential contamination to be present, and the risk it may pose to human health, the natural environment and the built environment.
	7.1.2 In the United Kingdom, the legislative regime for identifying and dealing with contaminated land is set out in Part IIA of the Environmental Protection Act 1990. The Act, together with associated Regulations and Guidance (published separately fo...
	7.1.3 The methodology recommended for identifying contaminated land is outlined in the DEFRA / EA published guidance document, CLR11 “Model Procedures for the Management of Land Contamination” (2004). The methodology takes the form of the identificati...
	7.1.4 For there to be a potential risk from contamination, a complete-source-pathway-receptor pollutant linkage must exist, or potentially exist, during and after development of the Site. Risk can be defined as the combination of the consequence of a ...
	i) Source (contaminant): A substance that is in or under the land that has the potential to cause harm to the receptor.
	ii) Pathway: The route(s) or means via which a receptor can be exposed to, or affected by, a contaminant.
	iii) Receptor: The factor (person, built environment or ecosystems) that might adversely be affected by the source.
	7.1.5 The potential sources, pathways and receptors for each site are encapsulated into a conceptual site model (CSM). A CSM is the means by which the sources, pathways and receptors are systematically considered; and either discounted, or else earmar...
	7.1.6 In accordance with the approach advocated in CLR11, a CSM has therefore been derived for the Site using information obtained during the desk study and site walkover, as reported earlier in this document, as well as the results from the ground in...

	7.2 Human Health - Generic Assessment Criteria (GAC)
	7.2.1 Eight samples of Topsoil and seven samples of Glaciofluvial soils were selected for laboratory chemical testing. A table showing the comparison of soil analytical results against generic assessment criteria (GAC) for Residential with plant uptak...
	7.2.2 No visual or olfactory evidence of chemical contamination was encountered during the investigation.
	1.1.1
	7.2.3 The data set for each chemical determinant has been assessed for the presence of potential outliers (based on the conceptual model) and to determine if the data are normally or non-normally distributed.
	7.2.4 The pH values of the samples ranged between 6.89 and 8.54.
	7.2.5 The soil organic matter content of the samples ranged between 0.419% and 10.9%. The results have been compared to 1% soil organic matter content values, in the first instance, as the most conservative value.
	7.2.6 The results of the laboratory testing confirmed that all of the analysed metals, and all poly aromatic hydrocarbons (PAH) are present at concentrations below the appropriate GAC threshold value for residential with plant uptake values.
	7.2.7 All the samples submitted for testing also underwent asbestos screening, no fibres were identified within any samples.

	7.3 Plant Life
	7.3.1 The site is currently in use as agricultural land with a winter cereal planted and it is anticipated that there is a suitable growing medium onsite.  However, as a precaution a preliminary risk assessment has been undertaken with all the chemica...
	7.3.2 All samples were below the GAC threshold criteria contaminant species assessed. Where there is no exceedance of a GAC, the risks are deemed to be insignificant, and the site is suitable for use without further consideration. A summary of the sta...
	7.3.3 Further advice from a landscape architect should be sought with regards to reusing the limited existing topsoil onsite and depth of a clean growing medium within proposed landscaped areas.

	7.4 Groundwater
	7.4.1 The European Water Framework Directive (2000/60/EC) (WFD) and its daughter Directives establish a consolidated way of controlling water quality. The Environment Agency (July 2008) has issued a revised Groundwater Protection Policy (known as GP3)...
	7.4.2 A groundwater body is defined as groundwater in an aquifer capable of supporting an abstraction of 10m3/day or 50 people over a sustained period under the WFD. Groundwater bodies are a strategic resource, even if there is no current abstraction....
	7.4.3 No potentially contaminative sources have been identified onsite and the soil testing indicates that there are no elevated concentrations of Chemicals of Concern within the soils.  Caulmert believe that the site does not pose a significant risk ...

	7.5 Ground Gas
	7.5.1 The risks associated with the ground gases methane (CH4) and carbon dioxide (CO2) are assessed using BS 8485:2015 (Ref.2) and guidelines from CIRIA 665 (Ref. 3) and the NHBC (Ref.4).
	7.5.2 Current UK best practice guidance suggests that the ground gas assessment and characterisation for a site is dealt with separately for different types of development. In the above guidance:
	 ‘Situation A’ covers all forms of development (residential and industrial/commercial developments), other than low rise residential development; and
	 ‘Situation A’ covers all forms of development (residential and industrial/commercial developments), other than low rise residential development; and
	 ‘Situation B’ is defined as the specific development of low-rise (one to three storeys in height) housing with beam and block floors, vented sub-floor void and gardens.
	7.5.3 The development proposals require consideration of Situation B.
	7.5.4 When assessed against the Traffic Light Classification in general accordance with NHBC guidance and based on the gas monitoring data to date the site may be preliminary classified as Green (subject to ongoing monitoring) and no mitigation measur...

	7.6 Conceptual Site Model (CSM)
	An updated CSM has been derived from the desk study, site walkover and ground investigation and is presented in Table 7.1 below.
	Table 7.1 – Summary of Updated Potential Pollutant Linkages (Conceptual Site Model)


	8 ENVIRONMENTAL ASSESSMENT AND RECOMMENDATIONS
	8.1 Human Health
	8.1.1 The risk assessment undertaken in Section 8 indicates that there are no contaminants of concern with respect to the proposed Residential end –use.  The site is suitable for the proposed end use subject to the break-out and removal of the asphalt...
	8.1.2 However, should unforeseen contamination be encountered during the ground works/construction then works should be ceased in that area until it has been assessed by an Environmental Engineer.
	8.1.3 At this stage, the CSM constitutes a risk assessment which determines only the likelihood of a linkage being present. The CSM should be refined and revised if during site works ground conditions are found to differ and potential contamination is...
	8.1.4 The identification of a potential pollutant linkage does not necessarily mean that there is a risk, or that the linkage is present, but that further investigation is required to establish whether or not that risk exists.  Whereby a risk is ident...

	8.2 Plant Life
	8.2.1 The risk assessment undertaken in Section 8 indicates that there are no contaminants of concern in concentrations which may be harmful to plant life present on-site.  The results indicate that the topsoil onsite is chemically suitable, however i...

	8.3 Controlled Waters
	8.3.1 No contamination sources have been identified and therefore it is concluded that the site is currently unlikely to pose a significant risk to controlled waters.

	8.4 Precautions Against Ground Gas
	8.4.1 The site is located in an area where Radon Protection measures are not required.
	8.4.2 No significant ground gas concentrations have been recorded to date, although ground gas monitoring is still ongoing a preliminary classification of Green has been made, in general accordance with NHBC guidance and no mitigation measures are lik...
	8.4.3 While risks to construction workers are not generally discussed in this report, all contractors and maintenance workers should be made aware of the possible presence of Carbon Dioxide and depleted oxygen levels within excavations and confined sp...

	8.5 Water Supply Pipes
	8.5.1 Permeation and accelerated deterioration of pipe material can occur due to chemical reactions between the pipe and contaminants in the ground in which it is laid. This can lead to premature failures resulting in leakage and loss of water quality.
	8.5.2 No contaminants of concern have been identified and standard PPE water supply pipes are anticipated to be appropriate at the site however water supply pipes should be specified and laid in accordance with the regional water supply company’s spec...

	8.6 Waste Management
	8.6.1 The handling, re-use or disposal of waste is regulated by The Environment Agency. Any material excavated on-site may be classified as waste and it is the responsibility of the holder of a material to form their own view on whether or not it is w...
	8.6.2 All material proposed for off-site disposal (e.g., during future construction works) should be given a proper description and waste classification assessment as required by the Environmental Protection Duty of Care Regulations (Ref. 7), and in a...
	8.6.3 At this stage it is not anticipated that any soils onsite will require off-site disposal.  However, based on the total chemical laboratory results it is anticipated that the soils onsite would be classified as ‘inert’.  This should be confirmed ...

	8.7 Outline Remedial Measures
	8.7.1 No specific risks have been identified which require remedial action at this stage.


	9  GEOTECHNICAL ASSESSMENT AND RECOMMENDATIONS
	9.1 Geotechnical Categorization of the Proposed Development
	9.1.1 Eurocode 7, Section 2 advocates the use of geotechnical categorization of the proposed structure(s) to establish the design requirements. Initial categorisation can be made before site investigation and can be used to define the scope and extent...

	9.2 Site Preparation, Earthworks, Groundworks and Landscaping
	9.2.1 There are two water supply routes which cross the site, while these are anticipated to lie outside of the development area, excavation in close proximity these will need to ensure that the excavation walls are stable or appropriately battered to...
	9.2.2 No relic structures or obstructions were recorded other than boulders, which may result in localised over excavation.  It is anticipated that any shallow (1.5m bgl) excavations should not present any difficulty for conventional plant and equipme...
	9.2.3 Topsoil is present across the site and a topsoil strip should be undertaken at the start of the groundworks.  Topsoil should be appropriately stockpiled.
	9.2.4 Generally localised minor groundwater seepages were encountered at depths of between 0.8m and 2.7m bgl, but typically beyond 2.0m bgl was encountered during the ground investigation, and it is anticipated that groundwater will be at depth and th...
	9.2.5 It should be noted that groundwater levels may vary from the time of the investigation, due to seasonal variations.
	9.2.6 Where entry to trenches is unavoidable, gas monitoring should be undertaken, and entry should be made if safe to do so. In addition, entry should be restricted to the absolute minimum time necessary depending on the monitoring and assessment by ...
	9.2.7 It is understood that there is likely to be some minor earthworks required to reduce the high point in the north of the site and create development platforms.  It is anticipated that the majority of the soils onsite will be classified as either ...

	9.3 Foundations
	9.3.1 It is understood that the development will principally comprise two storey residential houses.  Although no layout has been set and loadings are no known at this stage it is anticipated that any loadings associated with the development will gene...
	9.3.2 The preliminary foundation designs in this section are based on the parameters given in Section 6.   It is recommended that a detailed foundation assessment is undertaken on a plot-by-plot basis once a development layout is confirmed and site le...
	9.3.3 It is anticipated that standard shallow foundations can be adopted across the site, any new foundations should be taken down through any Topsoil into the Glaciofluvial Sheet Deposits at a minimum depth of 0.75m bgl where an allowable bearing cap...
	9.3.4 As foundations are likely to span founding materials of different stiffness mesh reinforcement should be placed top and bottom of the foundation.
	9.3.5 The depth of foundations should be designed, and the formations inspected, by a competent geotechnical engineer. Any sub-formation materials deemed as unsuitable, such as soft or loose zones, should be excavated and replaced with well compacted ...
	9.3.6 Foundation excavations should be protected from water and inclement weather including frost and any water should be removed by pumping from a sump in the base of the excavation. Care should be taken to prevent the removal of fines when controlli...

	9.4 Ground Floor Slabs
	9.4.1 A development layout and site levels are yet to be finalised and it is anticipated that a suspended floor slab solution is likely to be adopted at the site.
	9.4.2 However, as an alternative the following preliminary recommendations are relevant.  Granular, non-plastic soils were typically recorded at shallow depth across the site and therefore ground bearing floor slabs can be designed to accommodate a be...
	9.4.3 Prior to the placement of the founding materials and the construction of the ground bearing floor slab, the sub-formation and formation will need to be inspected and checked by a geotechnical engineer to ensure the ground conditions are as expec...
	9.4.4 If low bearing and soft strata are identified at the formation, this should be reported to the Geotechnical Engineer immediately and remedial actions agreed.

	11.6 Roads and Pavements
	9.4.5 Based on the observations during intrusive site works it is considered that a minimum CBR of 5% will be achievable over the majority of the site and can be used for preliminary design, subject to insitu testing during construction.   A full revi...
	9.4.6 Proof rolling of the formation level will be required and any loose or soft spots to be removed and replaced with an engineered fill, in accordance with a suitable Specification. The formation level will also need to be protected during inclemen...
	9.4.7 Prior to the placement of the founding materials and the construction of the road pavement, the sub-formation and formation will need to be inspected and checked in accordance with a suitable Specification to ensure the ground conditions are as ...

	9.5 Protection of Buried Concrete
	9.5.1 Three samples submitted for chemical and geotechnical testing were tested for pH and sulphate content (2:1 water soluble extraction). The testing results were as follows:
	Table 9.1 – Assessment of Aggressive Chemical Environment for Concrete
	9.5.2 The results have been compared to the guidance contained in BRE Special Digest 1, Concrete in aggressive ground, 2005. Based on Greenfield conditions and a mobile groundwater regime, in the range of proposed foundations, the site is classed as f...
	Table 9.2 – Assessment of Concrete Classification
	9.5.3 Concrete below ground must comply with the requirements of Parts D to F of Special Digest 1, as appropriate.
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	1 INTRODUCTION
	1.1 Details of Commission
	1.1.1  Caulmert Ltd were commissioned by Atticus Planning on behalf of Medra (“the Client”) to undertake a Phase II Geo-environmental appraisal of land located off Berse Road, New Broughton, Wrexham (“the Site”).
	1.1.2 Caulmert Ltd have previously been commissioned to undertake a Phase 1 Desk Study of the site and this appointment follows the recommendations within that report, which recommended intrusive investigations to be undertaken to confirm environmenta...
	1.1.3 While a summary of the pertinent points of the Phase 1 Desk Study are included within this report it is recommended that the Phase 1 Desk Study is read in its entirety:
	 Phase 1 Geoenvironmental Report, Berse Road, New Broughton, June 2021 (Report Ref:5073-XX-XX-RP-V-3000.A0.C1.)
	1.1.4 This report is intended to support a planning application for the proposed development while also providing due diligence information prior to the purchase of the site, along with providing preliminary design information.
	1.1.5 This report constitutes a geotechnical assessment of the ground conditions and a geo-environmental appraisal of the site including a contamination risk assessment of the Site. This includes the derivation of a provisional Conceptual Site Model i...

	1.2 Limitations of this Study
	1.2.1 This report is solely for the use of the Client and should not be relied upon by third parties without prior written consent from Caulmert.
	1.2.2 Information used within this report has been gathered from data sets compiled by third party organisations and purchased on behalf of the Client. The validity and accuracy of this third-party information is outside the control of Caulmert.
	1.2.3 Interpretation and recommendations contained within this report should not be assumed valid for adjacent areas of land or alternative land uses and are based upon the proposed layout provided to Caulmert at the time of compiling this report.

	1.3 Objectives of Report
	1.3.1 The objective of this report is to complete an assessment of potential environmental and geotechnical liabilities associated with the proposed redevelopment of the site. while providing preliminary recommendations including geotechnical paramete...

	1.4 Scope of Report
	1.4.1  The scope of works consists of the following:

	1.5 Previous Investigations
	1.5.1 Caulmert has not undertaken any previous investigations on the site and is not aware of any investigations carried out by others.


	2  PROPOSED DEVELOPMENT
	2.1.1 A development layout is yet to be finalised; however, it is anticipated the development will comprise of approximately thirty residential detached and semi-detached two storey houses, with associated access roads, private driveways, gardens and ...
	2.1.2 An indicative development layout is presented as Figure 1; an extract is provided below.
	2.1.3 No construction details, structural loads or site wide elevations have been developed to date.  It is assumed the building will be of traditional load bearing masonry wall construction.
	Figure 1 – Proposed Development Area

	3  Preliminary Investigation
	3.1 Site Location and Description
	3.1.1 The Site is located to the southeast of New Broughton, Wrexham and to the south of Berse Road, LL11 6TP (British National Grid Reference 331373, 350975). The site location plan is presented as Figure 1 below.
	3.1.2 The site is currently an open field with a public footpath bisecting the site running approximately east to west. An additional footpath bisects the northern extent of the field diagonally running northeast to southwest.
	3.1.3 The site is bound by two dismantled railway lines, one to the west and the other bounds half of the eastern boundary. Berse road bounds the remaining eastern boundary. Residential houses are to the north and the Afon Gwenfro water course is to t...
	3.1.4 A summary of the Site’s current uses, and that of its surroundings, from available information is presented in the Phase 1 Report, summarised below in Table 2.1.

	3.2  Site History
	3.2.1 The earliest map dated 1872 shows the site to be made up of 3no. fields with footpath bisecting the site area running approximately west to east. The site is bound by a railway to the west, a road along the northwest and fields to the north and ...
	3.2.2 There are no further significant changes onsite or in the vicinity of the site until 1939, when housing is shown along Berse Road to the north of the site.  By the 1960s the Railway to the east is shown as dismantled and track/footpath is shown ...
	3.2.3 By the early 1980s the western railway is shown as disused and for a short while the eastern railway has been reinstated.
	Table 3.1 – Potentially Contaminating Land Uses

	3.3 Geology
	3.3.1 The British Geological Survey online geological maps (1:50,000) indicate the following ground conditions at the site:
	 The natural superficial deposits underlying the site have been identified as Glaciofluvial Sheet Deposits, Devensian age, comprising of SAND and GRAVELS.
	 The bedrock geology underlying the site has been identified as the Pennine Lower Coal Measures formation and Pennine Middle Coal Measures formation comprising of MUDSTONE, SILTSTONE and SANDSTONE.
	 No coal seams have been identified that outcrop within the site boundary or within close proximity to the site.

	3.4 Mining
	3.4.1 The site has been identified as being in an area which may be affected by coal mining activity. A coal mining report was obtained from the coal authority which has been summarised below. A copy of the coal report is presented in the Desk Study.
	3.4.2 As outlined previously the BGS Geological Map for the area does not identify any coal seams outcropping onsite or within the close vicinity of the site.
	3.4.3 The professional opinion of the coal authority (at the time of the reporting) is that it is unlikely that coal mining features associated with the site will impact on the stability within the enquiry boundary.

	3.5 Hydrogeology & Hydrology
	3.5.1 The nearest water course is the Afon Gwenfro that runs along the southern site boundary and flows to the east-southeast joining the Afon Clywedog approximately 3.6km downstream.
	3.5.2 The superficial and bedrock deposits beneath the Site have been classed as Secondary A aquifer displaying high groundwater vulnerability. Secondary A aquifers are assigned as ‘permeable layers capable of supporting water supplies at a local rath...
	3.5.3 The Site is not located within a source protection zone.
	3.5.4 The Envirocheck shows the southern extent of the site adjacent to the Afon Gwenfro, has potential for ‘extreme flooding’ from rivers without defences.
	3.5.5 There is the potential for groundwater flooding to occur below ground level across the northern and central portions of the Site whereby the water table has the potential to rise and potentially rise up beneath floors or underground rooms.  Grou...
	3.5.6 Flood consequence Assessment by Waterco indicates that the central area of the site maybe at risk from flooding during an upstream blockage of Afon Gwenfro scenario.

	3.6 Ground Gas
	3.6.1 There are two historical landfill sites within 60m of the site boundary:
	 21m southeast. Inert waste 01.01.1981-31.12.1985 (not on historic maps).
	 56m southeast. Non-Tox, Non-Comb. Builders Rubble dated 01.05.1981 (not on historic maps).
	3.6.2 The Envirocheck indicates that the site is in a higher probability radon area (10 to 30% of homes are estimated to be at or above the Action Level). Full radon protective measures are necessary in the construction of new dwellings or extensions.
	3.6.3 The risks associated with the ground gases methane (CH4) and carbon dioxide (CO2) are assessed using BS 8485:2015 (Ref.2) and guidelines from CIRIA 665 (Ref. 3) and the NHBC (Ref.4).
	3.6.4 Current UK best practice guidance suggests that the ground gas assessment and characterisation for a site is dealt with separately for different types of development. In the above guidance:
	 ‘Situation A’ covers all forms of development (residential and industrial/commercial developments), other than low rise residential development; and
	 ‘Situation A’ covers all forms of development (residential and industrial/commercial developments), other than low rise residential development; and
	 ‘Situation B’ is defined as the specific development of low-rise (one to three storeys in height) housing with beam and block floors, vented sub-floor void and gardens.
	3.6.5 The development proposals require consideration of Situation B.
	3.6.6 The sensitivity of the development is high on account of the development comprising residential dwellings.
	3.6.7 It is judged from the available evidence that the gas generation potential of the site is very low to low as the ground conditions comprise Glaciofluvial Sheet deposits.  However, in close proximity to the sites southeast boundary there is a for...


	Potential for made ground to underlie the development area, associated with the construction and dismantling of railway lines and the construction of the embankment. 
	Present 
	Pre-1899
	Contaminated soils, gas, and groundwater from inert landfills 21m and 56m southeast of site boundary. 
	Present 
	1981
	4  PRELIMINARY RISK ASSESSMENT
	4.1 Qualitative Risk Assessment
	4.1.1 A qualitative risk assessment has been undertaken for these potential source-pathway-receptor linkages. This is based on consideration of both:
	4.1.2 The risk assessment has been based on development of the site with a proposed ‘Residential with plant up take’ end-use (Table 4.1).
	Table 4.1 – Summary of Potential Pollutant Linkages (Preliminary Conceptual Site Model)


	5 GROUND INVESTIGATION
	5.1 Previous Reports
	5.1.1 No information relating to previous ground investigations carried out at the Site has been provided to Caulmert.

	5.2 Current Ground Investigation
	5.2.1 An intrusive site investigation was completed between the 21st and 25th January 2022.  The ground investigation comprised:
	 8no. machined excavated trial pits to depths of between 2.0m and 3.10m bg
	 11no. window sample boreholes to max. 2.45m bgl;
	 3no. Infiltration tests.
	 8no. insitu CBR TRL probe tests.
	 6no. Return visits to monitor ground gas and groundwater.
	5.2.2 The principal objectives of the study were to examine the ground conditions, provide a preliminary assessment of the environmental liabilities and to determine whether the site is suitable for the proposed development.  Specific historical conta...
	5.2.3 The position of the exploratory holes is presented on the Exploratory Hole Plan in Appendix 1.
	5.2.4 The window sample boreholes were continuously inspected during drilling to check for indications of contamination and were logged by an experienced Caulmert representative.   The window sample borehole logs are presented as Appendix 2.
	5.2.5 The trial pits, soakaways and DCP TRL Probes were undertaken and logged by CC Geotechnical.  The exploratory hole logs are presented as Appendix 3.
	5.2.6 In total 6no. window sample boreholes (WS1,WS2, WS4,WS5, WS10 & WS11) were installed with combined ground gas and groundwater monitoring installations. The remaining boreholes were infilled with arisings in the order of drilling.  WS1, WS2, WS4 ...
	5.2.7 The Infiltration test records are presented in Appendix 3, along with the CBR results from the TRL DCP probes.

	5.3 Geotechnical Laboratory Testing
	5.3.1 A suite of physical laboratory testing was undertaken on representative soil samples. The laboratory tests comprised:
	5.3.2 Testing was scheduled by Caulmert and carried out at out by CC Geotechnical Limited, a UKAS accredited testing laboratory. The geotechnical laboratory testing results are presented in Appendix 3.

	5.4 Chemical Laboratory Testing
	5.4.1 Fifteen (15no) representative soil samples were collected from the window sample boreholes across the site and submitted to ALS Environmental Limited, a UKAS accredited environmental analytical laboratory.
	5.4.2 The soil samples were submitted for an analytical suite comprising:
	5.4.3 The chemical laboratory test results are presented in Appendix 4.


	6  GROUND CONDITIONS
	6.1 General Stratigraphy
	6.1.1 The general stratigraphy at the site comprised of Topsoil over Glaciofluvial Sheet Deposits and reflected the published geology.

	6.2 Topsoil
	6.2.1 Topsoil was recorded at ground surface across the site and typically comprised dark grey to dark brown or brown slightly gravelly to gravelly silty organic fine to medium SAND with occasional rootlets.  Locally rare pottery and oyster shells not...

	6.3 Glaciofluvial Sheet Deposits
	6.3.1 Directly below the topsoil a sequence of Glaciofluvial Sheet Deposits was recorded, which varied laterally and vertically but principally comprised of granular soils with localised interbedded fine-grained clays and silts with no distinct patter...
	6.3.2 The granular soils typically comprised brown to light brown speckled black and creamy brown very silty to silty gravelly to very gravelly SAND or very silty sandy GRAVEL, locally with low to high cobble content.
	6.3.3 The fine-grained clays and silts typically comprised brown to reddish brown slightly sandy slightly gravelly clayey SILT or brown to light brown and red brown gravelly silty sandy CLAY.
	6.3.4 Standard Penetration Test (SPT) ‘N’ values of between 4 and >50 were recorded, but typically ‘N’ values were greater than 10 and generally increased with depth.  A summary of the SPT data and derived strength values are summarised in Table 6.2 b...
	6.3.5 Six Particle Size Distribution (PSD) were carried out on samples of Glaciofluvial Deposits and confirmed the deposit ranges from gravelly slightly sandy silty CLAY to very gravelly silt fine to coarse SAND to a very sandy silty GRAVEL  with low ...
	6.3.6 The PSD results indicate that the granular soils onsite would typically be classified as Class 1A – Well graded granular material and the cohesive soils would be classified as Class 2C – Stony Cohesive material.
	6.3.7 An Atterberg Limit test on four cohesive samples were undertaken and the results are summarised in Table 6.1 below.
	6.3.8 Indicative undrained shear strengths can be derived for the cohesive soils by applying a correlation factor to SPT ‘N’ values according to the material’s plasticity, after Stroud (Ref. 5). Based on worst case plasticity index of 17% for the clay...
	6.3.9 Hand Shear Vane tests were undertaken where it was thought appropriate within the cohesive soils, however caution should be placed on the recorded shear strengths given the percentage of coarse-grained granular material within the soils classifi...
	6.3.10 A summary of the derived soil strengths is summarised in Table 6.2 below. A more detailed discussion is presented below.
	6.3.11 The relationship between SPT N values and the angle of shearing resistance was established by Peck et al (Ref. 5.) and indicates a Phi of between 25 and 40 , but typically greater than 30 .  There appears to be a number of localised ‘N’’ values...
	6.3.12 TRL DCP Probes were undertaken at eight locations across the proposed development area to give an indication of the likely CBR values of the proposed formation. Average CBR values of between 6%-26% were recorded across the site from ground leve...

	6.4 Installations
	6.4.1 The following boreholes were installed with groundwater and gas monitoring standpipes:
	 WS1 to 4m (1m plain and 3m slotted).
	 WS2 to 4m (1m plain and 3m slotted).
	 WS4 to 4m (1m plain and 3m slotted);
	 WS5 to 3m (1m plain and 2m slotted);
	 WS10 to 3m  (1m plain and 2m slotted);and
	 WS11 to 2.0m (1m plain and 1m slotted).

	6.5 Groundwater
	6.5.1 Groundwater was generally not observed within the trial pits or soakaways, although localised seepages were recorded at 0.80mbgl in TP1, 2.30mblg in TP2 and 2.70mbgl in TP6.
	6.5.2 Groundwater was also recorded locally within the Window Sample Boreholes with the following observations noted.
	 WS1 wet below 2.8m bgl.
	 WS5 wet below 2.4m bgl.
	 WS6 wet below 1.8m bgl.
	 WS10 wet below 2.1m bgl.
	6.5.3 Return groundwater monitoring visits have been undertaken on two occasions to date.  A summary of the findings are detailed in Table 6.3 below. Table 6.3: Groundwater Monitoring Summary
	1.1.1
	6.5.4 Groundwater conditions are based on observations made at the time of the fieldwork. It should be noted that groundwater levels may vary due to seasonal and other effects.
	6.5.5 The groundwater monitoring reflect the topography of the site and the surrounding area and indicate groundwater flow is generally towards the south/southeast.
	6.5.6 Due to the varied and layered stratigraphy it is likely that lateral continuity of granular horizons will be variable and as such the extent and continuity of granular water bearing horizons will be difficult to determine.

	6.6 Ground Gas
	6.6.1 Gas and groundwater monitoring standpipes were installed in 6no. window sample boreholes with  boreholes with response zones installed within the Glaciofluvial Deposits.
	6.6.2 Measurements of carbon dioxide, oxygen and methane have been taken from the monitoring wells installed as part of this investigation on two occasions to date over a range of barometric conditions (including a period of falling pressure). The dat...
	6.6.3 The monitoring has recorded a maximum concentration of carbon dioxide of <0.1% v/v v/v and a maximum concentration of methane of <0.1% v/v.  Flow measurements have not detected any positive flow rates on all monitoring visits to date.
	6.6.4 In addition to the above oxygen concentrations of between 20.2% v/v to 22.0% v/v have been recorded.

	6.7 Infiltration Tests
	6.7.1 Infiltration testing was undertaken in general accordance with BRE365 and was undertaken on the 19th January 2022 within SA1, SA2 and SA3.  A summary of the results is presented Table 6.4.
	Table 6.4 – Summary of Falling Head Tests
	6.7.2 The Infiltration Tests indicate that infiltration rates within the Glaciofluvial Sheet Deposits would generally support the use of soakaways.  However, the trial pits and window sample boreholes indicate that the sheet deposits have  variable pe...
	6.7.3 It is recommended that once a development layout is confirmed, BRE 365 Infiltration tests are undertaken at the location of proposed soakaway locations to confirm they are viable and to provide infiltration rates for detailed drainage design by ...


	7  CONTAMINATION ASSESSMENT
	7.1 Methodology for Contamination Risk Assessment
	7.1.1 This section assesses the likely potential contamination to be present, and the risk it may pose to human health, the natural environment and the built environment.
	7.1.2 In the United Kingdom, the legislative regime for identifying and dealing with contaminated land is set out in Part IIA of the Environmental Protection Act 1990. The Act, together with associated Regulations and Guidance (published separately fo...
	7.1.3 The methodology recommended for identifying contaminated land is outlined in the DEFRA / EA published guidance document, CLR11 “Model Procedures for the Management of Land Contamination” (2004). The methodology takes the form of the identificati...
	7.1.4 For there to be a potential risk from contamination, a complete-source-pathway-receptor pollutant linkage must exist, or potentially exist, during and after development of the Site. Risk can be defined as the combination of the consequence of a ...
	i) Source (contaminant): A substance that is in or under the land that has the potential to cause harm to the receptor.
	ii) Pathway: The route(s) or means via which a receptor can be exposed to, or affected by, a contaminant.
	iii) Receptor: The factor (person, built environment or ecosystems) that might adversely be affected by the source.
	7.1.5 The potential sources, pathways and receptors for each site are encapsulated into a conceptual site model (CSM). A CSM is the means by which the sources, pathways and receptors are systematically considered; and either discounted, or else earmar...
	7.1.6 In accordance with the approach advocated in CLR11, a CSM has therefore been derived for the Site using information obtained during the desk study and site walkover, as reported earlier in this document, as well as the results from the ground in...

	7.2 Human Health - Generic Assessment Criteria (GAC)
	7.2.1 Eight samples of Topsoil and seven samples of Glaciofluvial soils were selected for laboratory chemical testing. A table showing the comparison of soil analytical results against generic assessment criteria (GAC) for Residential with plant uptak...
	7.2.2 No visual or olfactory evidence of chemical contamination was encountered during the investigation.
	1.1.1
	7.2.3 The data set for each chemical determinant has been assessed for the presence of potential outliers (based on the conceptual model) and to determine if the data are normally or non-normally distributed.
	7.2.4 The pH values of the samples ranged between 6.89 and 8.54.
	7.2.5 The soil organic matter content of the samples ranged between 0.419% and 10.9%. The results have been compared to 1% soil organic matter content values, in the first instance, as the most conservative value.
	7.2.6 The results of the laboratory testing confirmed that all of the analysed metals, and all poly aromatic hydrocarbons (PAH) are present at concentrations below the appropriate GAC threshold value for residential with plant uptake values.
	7.2.7 All the samples submitted for testing also underwent asbestos screening, no fibres were identified within any samples.

	7.3 Plant Life
	7.3.1 The site is currently in use as agricultural land with a winter cereal planted and it is anticipated that there is a suitable growing medium onsite.  However, as a precaution a preliminary risk assessment has been undertaken with all the chemica...
	7.3.2 All samples were below the GAC threshold criteria contaminant species assessed. Where there is no exceedance of a GAC, the risks are deemed to be insignificant, and the site is suitable for use without further consideration. A summary of the sta...
	7.3.3 Further advice from a landscape architect should be sought with regards to reusing the limited existing topsoil onsite and depth of a clean growing medium within proposed landscaped areas.

	7.4 Groundwater
	7.4.1 The European Water Framework Directive (2000/60/EC) (WFD) and its daughter Directives establish a consolidated way of controlling water quality. The Environment Agency (July 2008) has issued a revised Groundwater Protection Policy (known as GP3)...
	7.4.2 A groundwater body is defined as groundwater in an aquifer capable of supporting an abstraction of 10m3/day or 50 people over a sustained period under the WFD. Groundwater bodies are a strategic resource, even if there is no current abstraction....
	7.4.3 No potentially contaminative sources have been identified onsite and the soil testing indicates that there are no elevated concentrations of Chemicals of Concern within the soils.  Caulmert believe that the site does not pose a significant risk ...

	7.5 Ground Gas
	7.5.1 The risks associated with the ground gases methane (CH4) and carbon dioxide (CO2) are assessed using BS 8485:2015 (Ref.2) and guidelines from CIRIA 665 (Ref. 3) and the NHBC (Ref.4).
	7.5.2 Current UK best practice guidance suggests that the ground gas assessment and characterisation for a site is dealt with separately for different types of development. In the above guidance:
	 ‘Situation A’ covers all forms of development (residential and industrial/commercial developments), other than low rise residential development; and
	 ‘Situation A’ covers all forms of development (residential and industrial/commercial developments), other than low rise residential development; and
	 ‘Situation B’ is defined as the specific development of low-rise (one to three storeys in height) housing with beam and block floors, vented sub-floor void and gardens.
	7.5.3 The development proposals require consideration of Situation B.
	7.5.4 When assessed against the Traffic Light Classification in general accordance with NHBC guidance and based on the gas monitoring data to date the site may be preliminary classified as Green (subject to ongoing monitoring) and no mitigation measur...

	7.6 Conceptual Site Model (CSM)
	An updated CSM has been derived from the desk study, site walkover and ground investigation and is presented in Table 7.1 below.
	Table 7.1 – Summary of Updated Potential Pollutant Linkages (Conceptual Site Model)


	8 ENVIRONMENTAL ASSESSMENT AND RECOMMENDATIONS
	8.1 Human Health
	8.1.1 The risk assessment undertaken in Section 8 indicates that there are no contaminants of concern with respect to the proposed Residential end –use.  The site is suitable for the proposed end use subject to the break-out and removal of the asphalt...
	8.1.2 However, should unforeseen contamination be encountered during the ground works/construction then works should be ceased in that area until it has been assessed by an Environmental Engineer.
	8.1.3 At this stage, the CSM constitutes a risk assessment which determines only the likelihood of a linkage being present. The CSM should be refined and revised if during site works ground conditions are found to differ and potential contamination is...
	8.1.4 The identification of a potential pollutant linkage does not necessarily mean that there is a risk, or that the linkage is present, but that further investigation is required to establish whether or not that risk exists.  Whereby a risk is ident...

	8.2 Plant Life
	8.2.1 The risk assessment undertaken in Section 8 indicates that there are no contaminants of concern in concentrations which may be harmful to plant life present on-site.  The results indicate that the topsoil onsite is chemically suitable, however i...

	8.3 Controlled Waters
	8.3.1 No contamination sources have been identified and therefore it is concluded that the site is currently unlikely to pose a significant risk to controlled waters.

	8.4 Precautions Against Ground Gas
	8.4.1 The site is located in an area where Radon Protection measures are not required.
	8.4.2 No significant ground gas concentrations have been recorded to date, although ground gas monitoring is still ongoing a preliminary classification of Green has been made, in general accordance with NHBC guidance and no mitigation measures are lik...
	8.4.3 While risks to construction workers are not generally discussed in this report, all contractors and maintenance workers should be made aware of the possible presence of Carbon Dioxide and depleted oxygen levels within excavations and confined sp...

	8.5 Water Supply Pipes
	8.5.1 Permeation and accelerated deterioration of pipe material can occur due to chemical reactions between the pipe and contaminants in the ground in which it is laid. This can lead to premature failures resulting in leakage and loss of water quality.
	8.5.2 No contaminants of concern have been identified and standard PPE water supply pipes are anticipated to be appropriate at the site however water supply pipes should be specified and laid in accordance with the regional water supply company’s spec...

	8.6 Waste Management
	8.6.1 The handling, re-use or disposal of waste is regulated by The Environment Agency. Any material excavated on-site may be classified as waste and it is the responsibility of the holder of a material to form their own view on whether or not it is w...
	8.6.2 All material proposed for off-site disposal (e.g., during future construction works) should be given a proper description and waste classification assessment as required by the Environmental Protection Duty of Care Regulations (Ref. 7), and in a...
	8.6.3 At this stage it is not anticipated that any soils onsite will require off-site disposal.  However, based on the total chemical laboratory results it is anticipated that the soils onsite would be classified as ‘inert’.  This should be confirmed ...

	8.7 Outline Remedial Measures
	8.7.1 No specific risks have been identified which require remedial action at this stage.


	9  GEOTECHNICAL ASSESSMENT AND RECOMMENDATIONS
	9.1 Geotechnical Categorization of the Proposed Development
	9.1.1 Eurocode 7, Section 2 advocates the use of geotechnical categorization of the proposed structure(s) to establish the design requirements. Initial categorisation can be made before site investigation and can be used to define the scope and extent...

	9.2 Site Preparation, Earthworks, Groundworks and Landscaping
	9.2.1 There are two water supply routes which cross the site, while these are anticipated to lie outside of the development area, excavation in close proximity these will need to ensure that the excavation walls are stable or appropriately battered to...
	9.2.2 No relic structures or obstructions were recorded other than boulders, which may result in localised over excavation.  It is anticipated that any shallow (1.5m bgl) excavations should not present any difficulty for conventional plant and equipme...
	9.2.3 Topsoil is present across the site and a topsoil strip should be undertaken at the start of the groundworks.  Topsoil should be appropriately stockpiled.
	9.2.4 Generally localised minor groundwater seepages were encountered at depths of between 0.8m and 2.7m bgl, but typically beyond 2.0m bgl was encountered during the ground investigation, and it is anticipated that groundwater will be at depth and th...
	9.2.5 It should be noted that groundwater levels may vary from the time of the investigation, due to seasonal variations.
	9.2.6 Where entry to trenches is unavoidable, gas monitoring should be undertaken, and entry should be made if safe to do so. In addition, entry should be restricted to the absolute minimum time necessary depending on the monitoring and assessment by ...
	9.2.7 It is understood that there is likely to be some minor earthworks required to reduce the high point in the north of the site and create development platforms.  It is anticipated that the majority of the soils onsite will be classified as either ...

	9.3 Foundations
	9.3.1 It is understood that the development will principally comprise two storey residential houses.  Although no layout has been set and loadings are no known at this stage it is anticipated that any loadings associated with the development will gene...
	9.3.2 The preliminary foundation designs in this section are based on the parameters given in Section 6.   It is recommended that a detailed foundation assessment is undertaken on a plot-by-plot basis once a development layout is confirmed and site le...
	9.3.3 It is anticipated that standard shallow foundations can be adopted across the site, any new foundations should be taken down through any Topsoil into the Glaciofluvial Sheet Deposits at a minimum depth of 0.75m bgl where an allowable bearing cap...
	9.3.4 As foundations are likely to span founding materials of different stiffness mesh reinforcement should be placed top and bottom of the foundation.
	9.3.5 The depth of foundations should be designed, and the formations inspected, by a competent geotechnical engineer. Any sub-formation materials deemed as unsuitable, such as soft or loose zones, should be excavated and replaced with well compacted ...
	9.3.6 Foundation excavations should be protected from water and inclement weather including frost and any water should be removed by pumping from a sump in the base of the excavation. Care should be taken to prevent the removal of fines when controlli...

	9.4 Ground Floor Slabs
	9.4.1 A development layout and site levels are yet to be finalised and it is anticipated that a suspended floor slab solution is likely to be adopted at the site.
	9.4.2 However, as an alternative the following preliminary recommendations are relevant.  Granular, non-plastic soils were typically recorded at shallow depth across the site and therefore ground bearing floor slabs can be designed to accommodate a be...
	9.4.3 Prior to the placement of the founding materials and the construction of the ground bearing floor slab, the sub-formation and formation will need to be inspected and checked by a geotechnical engineer to ensure the ground conditions are as expec...
	9.4.4 If low bearing and soft strata are identified at the formation, this should be reported to the Geotechnical Engineer immediately and remedial actions agreed.

	11.6 Roads and Pavements
	9.4.5 Based on the observations during intrusive site works it is considered that a minimum CBR of 5% will be achievable over the majority of the site and can be used for preliminary design, subject to insitu testing during construction.   A full revi...
	9.4.6 Proof rolling of the formation level will be required and any loose or soft spots to be removed and replaced with an engineered fill, in accordance with a suitable Specification. The formation level will also need to be protected during inclemen...
	9.4.7 Prior to the placement of the founding materials and the construction of the road pavement, the sub-formation and formation will need to be inspected and checked in accordance with a suitable Specification to ensure the ground conditions are as ...

	9.5 Protection of Buried Concrete
	9.5.1 Three samples submitted for chemical and geotechnical testing were tested for pH and sulphate content (2:1 water soluble extraction). The testing results were as follows:
	Table 9.1 – Assessment of Aggressive Chemical Environment for Concrete
	9.5.2 The results have been compared to the guidance contained in BRE Special Digest 1, Concrete in aggressive ground, 2005. Based on Greenfield conditions and a mobile groundwater regime, in the range of proposed foundations, the site is classed as f...
	Table 9.2 – Assessment of Concrete Classification
	9.5.3 Concrete below ground must comply with the requirements of Parts D to F of Special Digest 1, as appropriate.
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