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Lend Lease 
Clarendon House 
76-90 High Street 
Solihull 
West Midlands 
B91 3TA 
 

For the attention of Tom Maguire 

Dear Tom, 

Re: Final Gas Risk Assessment, North Wales Prison, Wrexham 

1.0 INTRODUCTION 

In August and September 2014 Hydrock undertook an intrusive ground investigation at the 

site of the proposed North Wales Prison, off Bridge Road South, Wrexham. The investigation 

included the installation of 10 gas monitoring wells (referenced BH01-BH05, BH07-BH08, 

BH10-12 and BH15) located across the footprint of the proposed prison building (known as 

Area 2). 

All 6 of the proposed 6 post-investigation gas monitoring visits have been undertaken. This 

final Gas Risk assessment discusses the gas monitoring data acquired by Hydrock, and also 

considers previous gas monitoring data recorded by White Young Green (WYG) in 2013. 

A drawing showing the locations of the monitoring boreholes is presented as Drawing 

14656/D009 in Annex A, along with the site location plan (Drawing 14656/D001) and the 

proposed site layout plan (Drawing 14656/D003).   

2.0 SUMMARY OF AVAILABLE DATA 

Six gas monitoring visits have been undertaken by Hydrock during the period 4th September 

to 13th October 2014. The data acquired, which is included at Annex B of this report, can be 

summarised as follows: 

 Concentrations of methane have been below the detection limit of the equipment used 

(<0.1% v/v) at all monitoring locations on all visits; 

 Concentrations of carbon dioxide ranged from below the detection limit (<0.1% v/v) to 

5.7% v/v;                                                                                                                                                                                                                                                                                                                                                                                                 

 Concentrations of carbon monoxide and hydrogen sulphide were below the limit of 

detection (<1 ppm); and 
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 Gas flow rates were below the limit of detection of the equipment used (<0.1 l/hr) at all 

locations throughout the monitoring period so far. 

The results of the Hydrock monitoring are consistent with those recorded by WYG in their 

2013 investigation. The results of the WYG monitoring are reproduced in Annex C, together 

with the WYG monitoring well location plan, and show:  

 Concentrations of methane have been below the detection limit of the equipment used 

(<0.1% v/v) at all monitoring locations on all visits; 

 Concentrations of carbon dioxide ranged from below the detection limit (<0.1% v/v) to 

3.5% v/v; 

 A maximum concentration of carbon monoxide of 13ppm was recorded; 

 Hydrogen sulphide was below the limit of detection (<1 ppm) at all locations; 

 A maximum value of 1.3ppm was recorded for VOCs; and 

 Steady gas flow rates were below the limit of detection of the equipment used (<0.1 

l/hr) at all locations and on all monitoring visits. 

3.0 GAS RISK ASSESSMENT 

The risks associated with the ground gases methane (CH4) and carbon dioxide (CO2) are 

assessed using BS 8485:2007 (Code of practice for the characterisation and remediation 

from ground gas in affected developments) and guidelines from CIRIA 665 (Wilson et al 

2007) and the NHBC (Boyle and Witherington 2007).  In the above CIRIA guidance (C665): 

 ‘Situation A’ covers all forms of development (residential and industrial/commercial 

developments), other than those in Situation B; and  

 ‘Situation B’ is defined as the specific development of low-rise (one to three storeys in 

height) housing with a vented sub-floor void (min. 150 mm).   

The development proposals require consideration of Situation A. 

The guidance requires identification and use of the gas flow rate and the concentration of 

both carbon dioxide and methane across the whole site to calculate a Gas Screening Value 

(GSV). The typical worst case GSV (subject to on-going monitoring) using the data acquired 

to date from Hydrock’s monitoring and from the monitoring acquired by WYG in 2013 have 

been calculated as 0.0001 l/hr for methane and 0.0057 l/hr for carbon dioxide, and the site is 

classified as Characteristic Situation 1. 

Although a maximum concentration of 13ppm was recorded for carbon monoxide at BH10 

during the WYG investigation, this level of carbon monoxide is not considered significantly 

elevated. Furthermore, during the remaining 5 monitoring visits undertaken by WYG the 

carbon monoxide levels at this location ranged from zero (on 4 occasions) to 1ppm. 

Consequently, carbon monoxide at the site is considered to pose a very low risk to future 

site users. 

Based on the above, mitigation measures are not considered to be required, subject to 

regulatory approval.  
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We trust that the above meets with your requirements, however, should you have any queries 

please do not hesitate to contact the undersigned.   

Yours sincerely 
for Hydrock 

 

 
 

 

Terry Wraxton 
Senior Geo-Environmental Consultant 

 

 
terrywraxton@hydrock.com 
  

 

mailto:terrywraxton@hydrock.com


 

R/14656/007  

 

 

Annex A 

Drawings



SITE LOCATION

WREXHAM

This drawing is the copyright of Hydrock Consultants Ltd

Drawing Title:

Project Title:

Drawing Status:

Client :

Architect :

DescriptionDateRev CkdBy

DateScale @ A4Drawn Issue DateChecked

Hydrock Consultants Ltd

4 Lakeside

Festival Park

Stoke-on-Trent

ST1 5RY

T +44 (0)1782 261919

stoke@hydrock.com

www.hydrock.com

Drawing Number: Revision:

Hydrock Job No:

LEND LEASE

NORTH WALES PRISON

Site Location Plan

LW TW
AS SHOWN

12/09/14 12/09/14

14656/D001
A

C/14656

FINAL

FINAL07/10/14A TWLW



S

T

A

F

F

 

C

A

R

 

P

A

R

K

(

2

1

3

 

S

P

A

C

E

S

)

S

T

A

F

F

 

C

A

R

 

P

A

R

K

(

1

0

5

 

S

P

A

C

E

S

)

V

I

S

I

T

O

R

S

 

C

A

R

 

P

A

R

K

(

1

0

6

 

S

P

A

C

E

S

)

G

O

O

D

S

C

A

G

E

V

E

H

I

C

L

E

 

L

O

C

K

H

O

R

T

I

C

U

L

T

U

R

E

A

R

E

A

1

0

6

S

P

O

R

T

S

 

H

A

L

L

E

X

E

R

C

I

S

E

Y

A

R

D

1

0

8

A

H

O

U

S

E

B

L

O

C

K

S

P

O

R

T

S

P

I

T

C

H

S

P

O

R

T

S

P

I

T

C

H

S

P

O

R

T

S

P

I

T

C

H

S

P

O

R

T

S

P

I

T

C

H

E

X

E

R

C

I

S

E

Y

A

R

D

E

X

E

R

C

I

S

E

Y

A

R

D

1

0

0

S

U

P

P

O

R

T

B

U

I

L

D

I

N

G

1

0

1

E

N

E

R

G

Y

C

E

N

T

R

E

F

U

E

L

F

I

L

L

E

R

P

O

I

N

T

S

T

E

R

I

L

E

A

R

E

A

D

E

L

I

V

E

R

I

E

S

 

W

A

I

T

I

N

G

 

L

A

Y

B

Y

K

I

T

C

H

E

N

 

D

E

L

I

V

E

R

I

E

S

1

0

3

K

I

T

C

H

E

N

1

0

7

A

W

O

R

K

S

H

O

P

1

0

7

B

W

O

R

K

S

H

O

P

1

0

7

C

W

O

R

K

S

H

O

P

1

0

4

W

E

L

L

-

B

E

I

N

G

R

E

C

E

P

T

I

O

N

Y

A

R

D

1

0

2

E

N

T

R

Y

B

U

I

L

D

I

N

G

E

X

P

A

N

S

I

O

N

C

A

R

 

P

A

R

K

D

E

L

I

V

E

R

I

E

S

 

W

A

I

T

I

N

G

 

L

A

Y

B

Y

S

P

O

R

T

S

 

P

I

T

C

H

E

X

E

R

C

I

S

E

Y

A

R

D

E

X

E

R

C

I

S

E

Y

A

R

D

1

0

5

E

D

U

C

A

T

I

O

N

P

R

I

S

O

N

E

R

F

R

E

E

 

Z

O

N

E

1

0

8

C

H

O

U

S

E

B

L

O

C

K

A

M

B

U

L

A

N

C

E

 

L

A

Y

B

Y

1

1

0

M

U

L

T

I

-

F

A

I

T

H

A

M

B

U

L

A

N

C

E

 

L

A

Y

B

Y

S

P

O

R

T

S

P

I

T

C

H

S

P

O

R

T

S

P

I

T

C

H

A

M

B

U

L

A

N

C

E

 

L

A

Y

B

Y

P

R

I

S

O

N

E

R

 

F

R

E

E

Z

O

N

E

P

R

I

S

O

N

E

R

 

F

R

E

E

 

Z

O

N

E

I

N

N

E

R

 

R

O

A

D

S

T

E

R

I

L

E

 

Z

O

N

E

O
U

T
E

R
 
F

E
N

C
E

C

L

E

A

R

 

Z

O

N

E

I

N

N

E

R

 

F

E

N

C

E

1

0

9

C

A

S

U

F

O

O

D

T

U

G

P

A

R

K

I

N

G

1

0

8

B

H

O

U

S

E

B

L

O

C

K

B

R

I

D

G

E

R

O

A

D

B

R

I

D

G

E

R

O

A

D

B

R

I
D

G

E

R

O

A

D

1

0

2

E

N

T

R

Y

B

U

I

L

D

I

N

G

1

0

0

S

U

P

P

O

R

T

B

U

I

L

D

I

N

G

1

0

8

A

H

O

U

S

E

B

L

O

C

K

1

0

8

A

H

O

U

S

E

B

L

O

C

K

1

0

8

B

H

O

U

S

E

B

L

O

C

K

1

0

8

B

H

O

U

S

E

B

L

O

C

K

1

0

8

B

H

O

U

S

E

B

L

O

C

K

1

0

8

B

H

O

U

S

E

B

L

O

C

K

1

0

8

B

H

O

U

S

E

B

L

O

C

K

1

0

8

B

H

O

U

S

E

B

L

O

C

K

E

X

E

R

C

I

S

E

Y

A

R

D

1

0

8

B

H

O

U

S

E

B

L

O

C

K

1

0

8

B

H

O

U

S

E

B

L

O

C

K

1

0

8

A

H

O

U

S

E

B

L

O

C

K

1

0

8

A

H

O

U

S

E

B

L

O

C

K

80m40m0m 160m120m 200m

DEVELOPMENT FOOTPRINT AREA

AREA 1

DescriptionDateRev CkdBy

DateScale @ A1Drawn Issue DateChecked

Hydrock Consultants Ltd
4 Lakeside
Festival Park
Stoke-on-Trent
ST1 5RY
T +44 (0)1782 261919
stoke@hydrock.com
www.hydrock.com

Drawing Number: Revision:

Hydrock Job No:

Drawing Status:

Drawing Title:

Project Title:

Client :

Architect :

Notes:

This drawing is the copyright of Hydrock Consultants Ltd

LEND LEASE

NORTH WALES PRISON

Proposed Development Plan

FINAL

C/14656

LW EC As Shown 10/09/14 10/09/14

14656/D003 A

Expansion Zone

Car Parking
Area

Main Prison
Buildings

Landscaped
Area

Slight Annotations07/10/14A TWLW



TPS-BH01

TPS-BH02

TPS-BH03

TPS-BH04

TPS-BH05

TPS-BH06

TPS-BH07

TPS-BH08

TPS-BH09

TPS-BH10

TPS-BH11

TPS-BH12

TPS-BH13

TPS-BH14

TPS-BH15

TPS-TP-01

TPS-TP02

TPS-TP03

TPS-TP04

TPS-TP05

TPS-TP06

TPS-TP07

TPS-TP08

TPS-TP09/CBR13

TPS-TP10

TPS-TP11/CBR10

TPS-TP12/CBR11

TPS-TP13/CBR09

TPS-TP14

TPS-TP15

TPS-TP16

TPS-TP17

TPS-TP18

TPS-TP19/CBR12

TPS-TP20

TPS-TP21

TPS-TP22/CBR08

TPS-TP23

TPS-TP24

TPS-TP25

TPS-TP26

TPS-TP27

TPS-TP28

TPS-TP29/CBR07

TPS-TP30

80m40m0m 160m120m 200m

CBR01

CBR02

CBR03

CBR04

CBR05

CBR06

DEVELOPMENT FOOTPRINT AREA

AREA 1

TPS-TP05/CBR01
TPS HYDROCK TRIAL PIT 2014

AND CBR LOCATION

TPS-BH07
TPS HYDROCK BOREHOLE 2014

TPS-TP05
TPS HYDROCK TRIAL PIT 2014

CBR01
CBR TESTING 2014

TPS-BH07
TPS HYDROCK BOREHOLE 2014

WITH INSTALLATION

DescriptionDateRev CkdBy

DateScale @ A1Drawn Issue DateChecked

Hydrock Consultants Ltd
4 Lakeside
Festival Park
Stoke-on-Trent
ST1 5RY
T +44 (0)1782 261919
stoke@hydrock.com
www.hydrock.com

Drawing Number: Revision:

Hydrock Job No:

Drawing Status:

Drawing Title:

Project Title:

Client :

Architect :

Notes:

This drawing is the copyright of Hydrock Consultants Ltd

LEND LEASE

NORTH WALES PRISON

Hydrock Gas Monitoring
Boreholes

FINAL

C/14656

LW TW As Shown 15/10/14 15/10/14

14656/D009 -



 

R/14656/007  

 

 

Annex B 

Hydrock Gas Monitoring Data 2014 

  



Gas Monitoring Record Sheet

Contract Number: Site: 

GAS ANALYSER GA2000  

Initial Steady Initial Steady Initial Steady Initial Steady

TPS-BH02 04.09.2014 3 0.00 0.0 1015 0.0 0.0 0.0 0.0 0.6 0.6 19.1 19.1 0.00 2.07 9.87

TPS-BH03 04.09.2014 1 0.00 0.0 1016 0.0 0.0 0.0 0.0 0.9 0.9 19.7 19.7 0.00 6.85 9.98

TPS-BH04 04.09.2014 1 0.00 0.0 1017 0.0 0.0 0.0 0.0 2.5 1.4 15.9 18.7 0.00 8.85 9.59

TPS-BH05 04.09.2014 1 0.00 0.0 1014 0.0 0.0 0.0 0.0 2.4 2.4 14.1 14.1 0.00 7.51 9.67

TPS-BH07 04.09.2014 1 0.00 0.0 1013 0.0 0.0 0.0 0.0 0.5 0.5 20.5 20.5 0.00 1.27 8.86

TPS-BH08 04.09.2014 2 0.00 0.0 1019 0.0 0.0 0.0 0.0 1.5 1.5 18.4 18.4 0.00 7.82 9.52

TPS-BH10 04.09.2014 1 0.00 0.0 1013 0.0 0.0 0.0 0.0 2.2 2.2 18.8 18.8 0.00 3.94 9.94

TPS-BH11 04.09.2014 1 0.00 0.0 1013 0.0 0.0 0.0 0.0 0.9 0.9 20.4 20.4 0.00 0.50 9.62

TPS-BH12 04.09.2014 3 0.00 0.0 1016 0.0 0.0 0.0 0.0 0.2 0.2 19.8 19.8 0.00 1.18 9.74

TPS-BH15 04.09.2014 3 0.00 0.0 1016 0.0 0.0 0.0 0.0 0.4 0.3 20.7 20.7 0.00 0.92 9.69

TPS-BH02 19.09.2014 3 0.00 0.0 1009 0.0 0.0 0.0 0.0 0.8 0.8 20.3 19.4 0.00 2.17 9.76

TPS-BH03 19.09.2014 1 0.00 0.0 1010 0.0 0.0 0.0 0.0 3.6 3.6 20.1 17.4 0.00 2.72 9.93

TPS-BH04 19.09.2014 1 0.00 0.0 1009 0.0 0.0 0.0 0.0 5.0 5.0 20.5 12.3 0.00 2.50 9.69

TPS-BH05 19.09.2014 1 0.00 0.0 1009 0.0 0.0 0.0 0.0 3.8 3.8 19.7 15.1 0.00 6.40 9.87

TPS-BH07 19.09.2014 1 0.00 0.0 1010 0.0 0.0 0.0 0.0 1.7 1.7 20.5 19.1 0.00 6.69 9.59

TPS-BH08 19.09.2014 2 0.00 0.0 1008 0.0 0.0 0.0 0.0 1.7 0.8 19.8 19.4 0.00 1.55 8.80

TPS-BH10 19.09.2014 1 0.00 0.0 1009 0.0 0.0 0.0 0.0 1.9 1.9 20.3 18.7 0.00 3.02 9.90

TPS-BH11 19.09.2014 1 0.00 0.0 1009 0.0 0.0 0.0 0.0 0.5 0.2 20.5 20.5 0.00 0.65 9.65

TPS-BH12 19.09.2014 3 0.00 0.0 1009 0.0 0.0 0.0 0.0 0.5 0.5 20.5 20.4 0.00 1.10 9.77

TPS-BH15 19.09.2014 3 0.00 0.0 1010 0.0 0.0 0.0 0.0 0.2 0.0 20.7 20.6 0.00 0.94 9.73

TPS-BH02 25.09.2014 3 0.00 0.0 1010 0.0 0.0 0.0 0.0 0.8 0.8 19.5 19.5 0.00 2.23 9.76

TPS-BH03 25.09.2014 1 0.00 0.0 1011 0.0 0.0 0.0 0.0 3.8 3.8 17.4 17.4 0.00 1.51 9.93

TPS-BH04 25.09.2014 1 0.00 0.0 1010 0.0 0.0 0.0 0.0 5.7 5.7 9.6 9.6 0.00 2.71 9.69

TPS-BH05 25.09.2014 1 0.00 0.0 1011 0.0 0.0 0.0 0.0 3.5 3.5 16.1 16.1 0.00 5.82 9.87

TPS-BH07 25.09.2014 1 0.00 0.0 1011 0.0 0.0 0.0 0.0 1.8 0.8 18.1 19.2 0.00 1.51 9.59

TPS-BH08 25.09.2014 2 0.00 0.0 1011 0.0 0.0 0.0 0.0 2.6 2.6 18.1 18.1 0.00 3.11 8.80

TPS-BH10 25.09.2014 1 0.00 0.0 1010 0.0 0.0 0.0 0.0 1.7 1.7 18.9 18.9 0.00 2.25 9.90

TPS-BH11 25.09.2014 1 0.00 0.0 1010 0.0 0.0 0.0 0.0 0.5 0.5 20.5 20.5 0.00 0.76 9.65

TPS-BH12 25.09.2014 3 0.00 0.0 1012 0.0 0.0 0.0 0.0 0.1 0.1 20.4 20.4 0.00 1.06 9.77

TPS-BH15 25.09.2014 3 0.00 0.0 1012 0.0 0.0 0.0 0.0 0.6 0.0 20.1 20.5 0.00 0.76 9.73

TPS-BH02 01.10.2014 3 0.00 0.0 1018 0.0 0.0 0.0 0.0 0.1 0.1 20.9 20.9 0.00 1.46 9.76

TPS-BH03 01.10.2014 1 0.00 0.0 1018 0.0 0.0 0.0 0.0 0.1 0.1 20.9 20.9 0.00 0.80 9.93

TPS-BH04 01.10.2014 1 0.00 0.0 1019 0.0 0.0 0.0 0.0 2.3 2.3 16.1 16.1 0.00 1.78 9.69

TPS-BH05 01.10.2014 1 0.00 0.0 1020 0.0 0.0 0.0 0.0 0.1 0.1 20.9 20.9 0.00 0.66 9.87

TPS-BH07 01.10.2014 1 0.00 0.0 1019 0.0 0.0 0.0 0.0 0.1 0.1 20.9 20.9 0.00 0.37 9.59

TPS-BH08 01.10.2014 2 0.00 0.0 1018 0.0 0.0 0.0 0.0 0.2 0.2 20.7 20.7 0.00 1.33 8.80

TPS-BH10 01.10.2014 1 0.00 0.0 1020 0.0 0.0 0.0 0.0 1.6 1.6 19.1 19.1 0.00 2.37 9.90

TPS-BH11 01.10.2014 1 0.00 0.0 1019 0.0 0.0 0.0 0.0 0.3 0.2 20.7 20.7 0.00 0.71 9.65

TPS-BH12 01.10.2014 3 0.00 0.0 1017 0.0 0.0 0.0 0.0 0.1 0.1 20.9 20.9 0.00 1.18 9.77

TPS-BH15 01.10.2014 3 0.00 0.0 1017 0.0 0.0 0.0 0.0 0.1 0.1 20.9 20.9 0.00 0.63 9.73

TPS-BH02 07.10.2014 3 0.00 0.0 983 0.0 0.0 0.0 0.0 0.3 0.2 20.6 20.7 0.00 2.01 9.76

TPS-BH03 07.10.2014 1 0.00 0.0 983 0.0 0.0 0.0 0.0 0.2 0.1 20.7 20.7 0.00 1.04 9.93

TPS-BH04 07.10.2014 1 0.00 0.0 984 0.0 0.0 0.0 0.0 5.6 5.6 8.0 8.0 0.00 1.82 9.69

TPS-BH05 07.10.2014 1 0.00 0.0 984 0.0 0.0 0.0 0.0 0.2 0.2 20.8 20.8 0.00 0.58 9.87

TPS-BH07 07.10.2014 1 0.00 0.0 985 0.0 0.0 0.0 0.0 0.2 0.1 20.8 20.8 0.00 0.99 9.59

TPS-BH08 07.10.2014 2 0.00 0.0 983 0.0 0.0 0.0 0.0 0.2 0.2 20.7 20.7 0.00 1.31 8.80

TPS-BH10 07.10.2014 1 0.00 0.0 987 0.0 0.0 0.0 0.0 0.1 0.1 20.8 20.8 0.00 0.38 9.90

TPS-BH11 07.10.2014 1 0.00 0.0 986 0.0 0.0 0.0 0.0 0.2 0.1 20.8 20.8 0.00 0.41 9.65

TPS-BH12 07.10.2014 3 0.00 0.0 986 0.0 0.0 0.0 0.0 0.1 0.1 20.9 20.9 0.00 1.12 9.77

TPS-BH15 07.10.2014 3 0.00 0.0 986 0.0 0.0 0.0 0.0 0.4 0.1 20.3 20.6 0.00 0.83 9.73

TPS-BH02 13.10.2014 3 0.00 0.0 998 0.0 0.0 0.0 0.0 0.3 0.2 20.6 20.6 0.00 2.08 9.76

TPS-BH03 13.10.2014 1 0.00 0.0 999 0.0 0.0 0.0 0.0 0.8 0.2 19.9 20.8 0.00 1.08 9.93

TPS-BH04 13.10.2014 1 0.00 0.0 998 0.0 0.0 0.0 0.0 4.5 4.5 10.6 10.6 0.00 1.85 9.69

TPS-BH05 13.10.2014 1 0.00 0.0 998 0.0 0.0 0.0 0.0 0.2 0.2 20.8 20.8 0.00 0.56 9.87

TPS-BH07 13.10.2014 1 0.00 0.0 999 0.0 0.0 0.0 0.0 0.2 0.1 20.7 20.8 0.00 1.13 9.59

TPS-BH08 13.10.2014 2 0.00 0.0 999 0.0 0.0 0.0 0.0 0.1 0.1 20.8 20.8 0.00 1.27 8.80

TPS-BH10 13.10.2014 1 0.00 0.0 999 0.0 0.0 0.0 0.0 0.1 0.1 20.8 20.8 0.00 0.37 9.90

TPS-BH11 13.10.2014 1 0.00 0.0 1001 0.0 0.0 0.0 0.0 0.1 0.1 20.8 20.8 0.00 0.35 9.65

TPS-BH12 13.10.2014 3 0.00 0.0 999 0.0 0.0 0.0 0.0 0.1 0.1 20.8 20.8 0.00 1.11 9.77

TPS-BH15 13.10.2014 3 0.00 0.0 999 0.0 0.0 0.0 0.0 0.2 0.1 20.7 20.7 0.00 0.85 9.73

Location Date
CH4 (% vol) (%LEL) CO2 (% vol) O2 (% vol)

Atmos. 

Pressure 

(m.bar)

Flow Rate 

(l/hr)

Depth of 

Standpipe (m 

bgl)

Water 

Level (m 

bgl)

Response 

Zone (m bgl)

Relative 

Pressure (mb)

Other 

Gases 

(ppm) 

PID

C 14656 Proposed North Wales Prison, Wrexham
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Annex C 

WYG Gas Monitoring Data 
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