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Cinders Farm, Ruabon Infiltration Test Report

Introduction

Waterco has been commissioned to undertake infiltration testing in relation to a proposed development for
the erection of four agricultural buildings for rearing livestock (table fowl); ancillary buildings and plant;
associated infrastructure and landscaping.

The infiltration testing will establish soil permeability and will be used to inform suitable sustainable drainage
measures to be used in the development.

The copyright in this document (including its electronic form) shall remain vested in Waterco Limited
(Waterco) but the Client shall have a licence to copy and use the document for the purpose for which it was
provided. Waterco shall not be liable for the use by any person of the document for any purpose other than
that for which the same was provided by Waterco. This document shall not be reproduced in whole or in part
or relied upon by third parties for any use whatsoever without the express written authority of Waterco.

Site Overview

The site covers an area of approximately 5.1hectares (ha) and is located at National Grid Reference (NGR):
332382, 344047. A location plan and an aerial image are included in Appendix A.

Online mapping (including Google Maps / Google Streetview imagery, accessed January 2020) shows that the
site is greenfield and is bordered by agricultural land in all directions. Notable features in the area include an
unnamed road to the south-east and Cinders Farm to the south. There are also unnamed watercourses
located immediately north and south-east of the site. Access to the site is provided from the unnamed road
to the south-east.

Local Topography

A topographical survey has been undertaken by A.R.M. Surveys Ltd in July 2017 and is submitted with the
planning application pack (drawing reference: 755-0717-T). The topographical survey shows that the site
slopes from approximately 102 metres Above Ordnance Datum (m AOD) in the west to 95m AQOD in the east.

Topographic levels to m AOD have also been derived from a 2m resolution Natural Resources Wales (NRW)
composite ‘Light Detecting and Ranging’ (LiDAR) Digital Terrain Model (DTM). LiDAR data only covers the
north-western extent of the site. A review of LiDAR data shows that the topography of the site generally
slopes from south-west to north-east.

Topographical Data is included in Appendix B.

Published Ground Conditions

Reference to the British Geological Survey (BGS) online mapping (1:50,000 scale) indicates that the majority
of the site is underlain by superficial deposits of Devensian Till, generally comprising Diamicton. The eastern
extent of the site is underlain by Devensian Glaciofluvial Deposits generally comprising sand and gravel.
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The superficial deposits are identified as being underlain by the Salop Formation consisting of mudstone,
sandstone and conglomerate.

The geological mapping is available at a scale of 1:50,000 and as such may not be accurate on a site-specific
basis.

The EA’s Aquifer Designation data, obtained from MAGIC’s online mapping [accessed January 2020], indicates
that the superficial deposits and the underlying Bedrock Deposit are classified as a Secondary A Aquifer.

Secondary A Aquifers are ‘permeable layers capable of supporting water supplies at a local rather than
strategic scale, and in some cases forming an important source of base flow to rivers. These are generally
aquifers formerly classified as minor aquifers’;

The EA’s ‘Source Protection Zones’ data, viewed from MAGIC’s online mapping [accessed January 2020],
indicates that the site is not located within a Groundwater Source Protection Zone.

The Cranfield University ‘Soilscapes’ map [accessed January 2020] indicates that the site is underlain by
‘slowly permeable seasonally wet loamy and clayey soils’ with ‘impeded drainage’.

Development Proposals

The proposed development is for the erection of four agricultural buildings for rearing livestock (table fowl);
ancillary buildings and plant; associated infrastructure; and landscaping. It is proposed to form a level
development platform in the location of the four agricultural buildings. A Biomass building is also proposed
in the south-eastern extent of the site. An access road will be provided off the unnamed road to the east,
culverting a section of the unnamed watercourse. A proposed site layout plan and site cross sections are
submitted with the planning application (drawing references GM-MZ228-181 and GM-MZ228-301
respectively).

Proposed development plans are included in Appendix C.
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Infiltration Testing

Fieldworks

Four trial pits (TP1-TP4) excavated by others, were constructed on site. The infiltration testing and the
associated report has been based on the assumption that the trial pits have been constructed in accordance
with the specification provided by Waterco.

Three trial pits (TP1-TP3) were located in the topographically lower, northern extent of the site, with TP4
located in the south-east of the site. Trial pit locations were based on; the changing topography; the potential
changing ground conditions; the proposed development layout; and, health and safety constraints.
Approximate trial pit locations are annotated on the ‘Trial Pit Location Plan’ in Appendix D. A photographic
record is also included in Appendix D.

Three trial pits were generally excavated to a depth of approximately 1metre below ground level (m.bgl). The
depth was chosen as based on the potential depth of the proposed infiltration feature which would be
relatively shallow in depth. A fourth trial pit was excavated to a depth of 1.6m.bgl. This was to establish if any
shallow groundwater is present.

The excavated material /arisings were stockpiled adjacent to the trial pits. In the northern extent of the site,
the excavated material generally comprised topsoil, organic matter (roots), sandy clay, grey clay and gravel.
The excavated material stockpiled adjacent to TP4 in the south-eastern extent of the site generally comprised
topsoil with organic matter (roots) and clay.

Water was recorded in TP1, TP3 and TP4, with varying depths of between 0.80m.bgl and 1.05m.bgl. It is
possible that the water observed is accumulated rainwater /surface water run-off however given the variable
depth in the trial pits, it more likely to be groundwater and for the purposes of this report will be referred to
as such. No groundwater was recorded in TP2.

Trial pit dimensions are provided in Table 1.

Table 1 — Trial Pit Dimensions

Trial Pit Depth (m) Width (m) Length (m)
TP1 0.90 1.00 2.80
TP2 1.60 0.90 3.00
TP3 0.95 0.75 2.80
TP4 1.10 0.90 2.00

Waterco undertook infiltration testing in general accordance with the BRE Digest 365 specification. The
infiltration testing was completed on 28™ January 2020. The weather conditions were mostly dry with a few
sun showers throughout the day. Anecdotal information from online weather forecasts indicated that it had
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also rained intermittently for two days prior to the infiltration testing.

Water was provided from a 10,000-litre water bowser.

Results

Infiltration test results conclude that the ground conditions onsite was such that infiltration rates could not
be calculated (due to the presence of groundwater or lack of infiltration), suggesting that the site is poorly

drained and highly unlikely to be suitable for infiltration drainage techniques.

A summary of the infiltration test results at each trial pit is provided in Table 2. The full infiltration test results

are included in Appendix E.

Table 2 - Infiltration Test Summary

Trial Pit

TP1

Description

Prior to adding water for infiltration purposes,
groundwater was recorded at a depth of 0.80m.bgl.
The water level fell by 110mm (from 0.017m.bgl to
0.028m.bgl) over a period of 331 minutes (5 hours and
31 minutes). Infiltration testing was abandoned.

Infiltration Test Report

Infiltration Rate (m3/s)

N/A

TP2

The water level fell by 80mm (from 0.28m.bgl to
0.36m.bgl) over a period of 310 minutes (5 hours and
10 minutes). Infiltration testing was abandoned.

N/A

TP3

Prior to adding water for infiltration purposes,
groundwater was recorded at a depth of 0.86m.bgl.
During the infiltration testing the water level fell by
30mm (from 0.28m.bgl to 0.31m.bgl) over a period of
300 minutes (5 hours). Infiltration testing was
abandoned.

N/A

TP4

Prior to adding water for infiltration purposes,
groundwater was recorded at a depth of 1.05m.bgl.
The water level did not fall over a period of 270 minutes
(4 hours and 30 minutes). Infiltration testing was
abandoned.

N/A

Waterco
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Conclusions
The proposed development is for the erection of four agricultural buildings for rearing livestock (table fowl);

ancillary buildings and plant; associated infrastructure; and landscaping.

Infiltration testing has been undertaken in general accordance with the BRE Digest 365 specification. The
infiltration testing found that the soil permeability is not sufficient to support infiltration drainage techniques
such as soakaways.

Itis recommended that an alternative discharge method is investigated, such as an above ground attenuation
feature such as a pond is implemented to store the surface water runoff from the proposed site.
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Appendix A Location Plan and Aerial Image
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Appendix B Topographical Data
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WAaterco

PHOTOGRAPHIC LOG

Photo No.1
Water Bowser

Job Reference & Number: Cinders Farm, Ruabon-12443

Date:28/01/2020

Description:

The water bowser used
for the water supply to
each trial pit.

Photo No.2
Trial Pit 1

Date: 28/01/2020

Description:

Trial pit 1 before any
water was added.
There was groundwater
present at a depth of
approximately
0.80m.bgl.




WAaterco

PHOTOGRAPHIC LOG

Photo No.3
Trial Pit 1

Job Reference & Number: Cinders Farm, Ruabon-12443

Date: 28/01/2020

Description:

Trial Pit 1 after the
water was added.

Photo No. 4
Trial Pit 1

Date: 28/01/2020

Description:

Trial pit 1 arisings.




WAaterco

PHOTOGRAPHIC LOG

Photo No.5
Trial Pit 2

Job Reference & Number: Cinders Farm, Ruabon-12443

Date: 28/01/2020

Description:

Trial pit 2 before any
water was added.
There was no
groundwater present.

Photo No. 6
Trial Pit 2

Date: 28/01/2020

Description:

Photograph showing
trial pit 2 after the water
was added.




WAaterco

PHOTOGRAPHIC LOG

Photo No.7
Trial Pit 2

Job Reference & Number: Cinders Farm, Ruabon-12443

Date: 28/01/2020

Description:

Trial pit 2 arisings.

Photo No. 8
Trial Pit 3

Date: 28/01/2020

Description:

Photograph showing
Trial pit 3 before any
water was added.
Groundwater was
present at a depth
approximately
0.86m.bgl.




WAaterco

PHOTOGRAPHIC LOG

Photo No.9
Trial Pit 3

Job Reference & Number: Cinders Farm, Ruabon-12443

Date:28/01/2020

Description:

Trial Pit 3 after the
water was added.

Photo No. 10
Trial Pit 3

Date: 28/01/2020

Description:

Trial pit 3 arisings.




WAaterco

PHOTOGRAPHIC LOG

Photo No.11
Trial Pit 4

Job Reference & Number: Cinders Farm, Ruabon-12443

Date:28/01/2020

Description:

Photograph showing
Trial pit 4 after it was
excavated. There was
groundwater at a depth
of approximately
1.05m.bgl.

Photo No. 12
Trial Pit 4

Date: 28/01/2020

Description:

Trial pit 4 arisings.




Waterco PHOTOGRAPHIC LoG

Photo No.13

. . Job Reference & Number: Cinders Farm, Ruabon-12443
Trial Pit 4

Date:28/01/2020

Description:
Photograph of trial pit 4
arisings and the
location of the trial pit.

Photo No. 14
Job Reference & Number: Cinders Farm, Ruabon-12443

Date: 28/01/2020

Description:

Photograph of the
western side of the
brook located to the
north of the site.



jessica.roberts
Rectangle


WAaterco

PHOTOGRAPHIC LOG

Photo No.15

Job Reference & Number: Cinders Farm, Ruabon-12443

Date:28/01/2020

Description:

Photograph of the
eastern side of the
brook located to the
north of the site.

Photo No. 16

Job Reference & Number: Cinders Farm, Ruabon-12443

Date: 28/01/2020

Description:

Photograph of the
north-eastern extent of
the site. Annotations
have been made
showing the direction of
the brook.




Cinders Farm, Ruabon Infiltration Test Report

Appendix E  Infiltration Test Results

“’atepco 12443- Infiltration Test Report-01



Eden Court, i i Reference
“‘ ater‘CQ Lon Parcwr Business Park, Inflltratlon. Rate
consultants Ruthin LL15 1NJ, 01824 702220 Calculations 12443
Client : Wynnstay Home Farm Partnership
- Page 1 of 4
Scheme : Cinders Farm, Ruabon RS Tevson
Section : Infiltration Testing TP1 A
Prepared by: Jessica Roberts BSc (Hons) Date: 29/01/2020
Checked by: Johanne Williams LLB (Hons) PgDip MCIWEM Date: 29/01/2020
Approved by: Victoria Griffin BSc (Hon) MSc MIEnvSc CEnv Date: 06/02/2020
Based on method described in BRE Digest 365
Test1 Test 2 Test 3
Time Depth Time Depth Time Depth
(min) (cm) (min) (cm) (min) (cm)
0 17
1 17
2 17
3 17
4 17
5) 18
6 18
7 18
8 18
9 19
10 19
11 19
12 19
13 19
14 19
15 19
16 19
21 20
31 23
41 23
51 23 Infiltration rate results
61 24
71 24
91 24
151 26
211 26
271 28
331 28
IA-\‘V’\J
- I o«
g g g
~ - —
Test pit details
Stone fill (% voids) 100
Length (m) 2.80
Width (m) 1.00
Depth (m) 0.90
Obs tube ht relative to GL (m) 0.00
Infiltration rate calculations
Max Eff depth (m) 0.73
25% Eff depth (m) 0.18 #VALUE! #VALUE!
75% Eff depth (m) 0.55 #VALUE! #VALUE!
Time 25% ty5 (Min) #VALUE! #VALUE! #VALUE!
Time 75% t45 (min) #VALUE! #VALUE! #VALUE!
Time ty75.05 (SEC) #VALUE! #VALUE! #VALUE!
Drop Hys.05 (M) 0.37 #VALUE! #VALUE!
Volume V75,55 (M) 1.02 #VALUE! #VALUE!
Eff Area ays (M°) 5.57 #VALUE! #VALUE!
Infiltration rate (m/s) #VALUE! #VALUE! #VALUE!
#VALUE!

File Ref: E- Trial Pit 1

Form Ref: w042-CT-05.01-C




Eden Court, i i Reference
“. ?)F? ‘r,:s%(t? Lon Parcwr Business Park, Inflltratlon_ Rate
R 2 Ruthin LL15 1NJ, 01824 702220 Calculations 12443
Client : Wynnstay Home Farm Partnership
Page 2 of 4
Scheme : Cinders Farm, Ruabon RS Tevson
Section : Infiltration Testing TP1 A
Based on method described in BRE Digest 365
0.80 0.30
0.70
0.25
0.60
X 0.20
0.50
E
£ 3
< 2
=4 o
[} [}
T 0.40 0152
2 g
S e
L b
:E o
<
a
0.30 8
0.10
0.20
0.05
0.10
0.00 0.00
0 50 100 150 250 300 350
Time (min)
Effdepth == 25% eff depth 75% eff depth

X Timeto 25% / 75% eff depth

Calculations for pro-rata time to 25% & 75% depths

Time Depth Description
331 0.62 higher than 25% value
#VALUE! 0.18 pro-rata 25%
lower than 25% value
331 0.62 higher than 75% value
#VALUE! 0.55 pro-rata 75%
lower than 75% value

Depth of water below GL

File Ref: E- Trial Pit 1
Form Ref: w042-CT-05.01-C




Eden Court, i i Reference
“‘ ater‘CQ Lon Parcwr Business Park, Inflltratlon. Rate
consultants Ruthin LL15 1NJ, 01824 702220 Calculations 12443
Client : Wynnstay Home Farm Partnership
- Page 1 of 4
Scheme : Cinders Farm, Ruabon RS Tevson
Section : Infiltration Testing TP2 A
Prepared by: Jessica Roberts BSc (Hons) Date: 29/01/2020
Checked by: Johanne Williams LLB (Hons) PgDip MCIWEM Date: 29/01/2020
Approved by: Victoria Griffin BSc (Hon) MSc MIEnvSc CEnv Date: 06/02/2020

Based on method described in BRE Digest 365

Infiltration rate results

Test-1

Test1 Test 2 Test 3
Time Depth Time Depth Time Depth
(min) (cm) (min) (cm) (min) (cm)
0 28
1 32
2 32
3 32
4 32
5) 33
6 33
7 33
8 33
9 33
10 33
20 33
30 34
40 35
50 35
70 35
130 36
190 36
250 36
310 36
Test pit details
Stone fill (% voids) 100
Length (m) 3.00
Width (m) 0.90
Depth (m) 1.60
Obs tube ht relative to GL (m) 0.00
Infiltration rate calculations
Max Eff depth (m) 1.32
25% Eff depth (m) 0.33 #VALUE! #VALUE!
75% Eff depth (m) 0.99 #VALUE! #VALUE!
Time 25% ty5 (min) #VALUE! #VALUE! #VALUE!
Time 75% t75 (min) #VALUE! #VALUE! #VALUE!
Time ty75.5 (S€c) #VALUE! #VALUE! #VALUE!
Drop Hzs.,5 (M) 0.66 #VALUE! #VALUE!
Volume V5.5 (m?) 1.78 #VALUE! #VALUE!
Eff Area apsg (m%) 7.85 #VALUE! #VALUE!
Infiltration rate (m/s) #VALUE! #VALUE! #VALUE!
#VALUE!

b 3

Test-29
Test-3

File Ref: E- Trial Pit 2

Form Ref: w042-CT-05.01-C




Eden Court, i i Reference
“. ?)F? r,:g%(t:? Lon Parcwr Business Park, Inflltratlon_ Rate
R ” Ruthin LL15 1NJ, 01824 702220 Calculations 12443
Client : Wynnstay Home Farm Partnership
Page 2 of 4
Scheme : Cinders Farm, Ruabon RS Tevson
Section : Infiltration Testing TP2 A
Based on method described in BRE Digest 365
1.40 0.40
0.35
1.20
0.30
1.00 )(
0.25
E
€ 0.80 3
= 2
e o
[} [}
© 0.202
2 g
g s
L b
& 0.60 5]
<
a
0.15 8
0.40
X 0.10
0.20
0.05
0.00 0.00
0 50 100 150 200 250 300 350
Time (min)
Effdepth == 25% eff depth 75% eff depth

X Timeto 25% / 75% eff depth

Depth of water below GL

Calculations for pro-rata time to 25% & 75% depths

Time Depth Description
310 1.24 higher than 25% value
#VALUE! 0.33 pro-rata 25%
lower than 25% value
310 1.24 higher than 75% value
#VALUE! 0.99 pro-rata 75%
lower than 75% value

File Ref: E- Trial Pit 2

Form Ref: w042-CT-05.01-C




Eden Court, i i Reference
“‘ ater‘CQ Lon Parcwr Business Park, Inflltratlon. Rate
consultants Ruthin LL15 1NJ, 01824 702220 Calculations 12443
Client : Wynnstay Home Farm Partnership
- Page 1 of 4
Scheme : Cinders Farm, Ruabon RS Tevson
Section : Infiltration Testing TP3 A
Prepared by: Jessica Roberts BSc (Hons) Date: 29/01/2020
Checked by: Johanne Williams LLB (Hons) PgDip MCIWEM Date: 29/01/2020
Approved by: Victoria Griffin BSc (Hon) MSc MIEnvSc CEnv Date: 06/02/2020

Based on method described in BRE Digest 365

Infiltration rate results

Test-1

Test1 Test 2 Test 3
Time Depth Time Depth Time Depth
(min) (cm) (min) (cm) (min) (cm)
0 28
1 28
2 29
3 29
4 29
5) 30
6 30
7 30
8 30
9 30
10 30
20 30
30 30
40 30
60 30
120 30
180 31
240 31
300 31
Test pit details
Stone fill (% voids) 100
Length (m) 2.80
Width (m) 0.75
Depth (m) 0.95
Obs tube ht relative to GL (m) 0.00
Infiltration rate calculations
Max Eff depth (m) 0.67
25% Eff depth (m) 0.17 #VALUE! #VALUE!
75% Eff depth (m) 0.50 #VALUE! #VALUE!
Time 25% ty5 (min) #VALUE! #VALUE! #VALUE!
Time 75% t75 (min) #VALUE! #VALUE! #VALUE!
Time ty75.5 (S€c) #VALUE! #VALUE! #VALUE!
Drop Hzs.,5 (M) 0.34 #VALUE! #VALUE!
Volume V5.5 (m?) 0.70 #VALUE! #VALUE!
Eff Area apsg (m%) 4.48 #VALUE! #VALUE!
Infiltration rate (m/s) #VALUE! #VALUE! #VALUE!
#VALUE!

b 3

Test-29
Test-3

File Ref: E- Trial Pit 3

Form Ref: w042-CT-05.01-C




Lon Parcwr Business Park,

“. ater‘CO Eden Court, Infiltration Rate Reference

consultants

Ruthin LL15 1NJ, 01824 702220 Calculations 12443
Client : Wynnstay Home Farm Partnership
Page 2 of 4
Scheme : Cinders Farm, Ruabon RS Tevson
Section : Infiltration Testing TP3 A
Based on method described in BRE Digest 365
0.80 0.32
0.70 0.31
0.60 0.31
0.50 0.30
E
£ o
< 2
=4 o
[} [}
T 0.40 0302
g 2
=l ©
é 2
p ©
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a
0.30 029 8
0.20 0.29
. < L
N
0.10 0.28
0.00 0.28
0 50 100 150 200 250 300 350
Time (min)
Effdepth == 25% eff depth 75% eff depth
X Timeto 25% / 75% eff depth Depth of water below GL

Calculations for pro-rata time to 25% & 75% depths

Time Depth Description
300 0.64 higher than 25% value
#VALUE! 0.17 pro-rata 25%

lower than 25% value

300 0.64 higher than 75% value
#VALUE! 0.50 pro-rata 75%
lower than 75% value

File Ref: E- Trial Pit 3
Form Ref: w042-CT-05.01-C




Eden Court, i i Reference
“‘ ater‘CQ Lon Parcwr Business Park, Inflltratlon. Rate
consultants Ruthin LL15 1NJ, 01824 702220 Calculations 12443
Client : Wynnstay Home Farm Partnership
- Page 1 of 4
Scheme : Cinders Farm, Ruabon RS Tevson
Section : Infiltration Testing TP4 A
Prepared by: Jessica Roberts BSc (Hons) Date: 29/01/2020
Checked by: Johanne Williams LLB (Hons) PgDip MCIWEM Date: 29/01/2020
Approved by: Victoria Griffin BSc (Hon) MSc MIEnvSc CEnv Date: 06/02/2020

Based on method described in BRE Digest 365

Infiltration rate results

Test-1

Test1 Test 2 Test 3
Time Depth Time Depth Time Depth
(min) (cm) (min) (cm) (min) (cm)
0 34
1 34
2 34
3 34
4 34
5) 34
6 34
7 34
8 34
9 34
10 34
20 34
30 34
90 34
150 34
210 34
270 34
Test pit details
Stone fill (% voids) 100
Length (m) 2.00
Width (m) 0.90
Depth (m) 1.10
Obs tube ht relative to GL (m) 0.00
Infiltration rate calculations
Max Eff depth (m) 0.76
25% Eff depth (m) 0.19 #VALUE! #VALUE!
75% Eff depth (m) 0.57 #VALUE! #VALUE!
Time 25% ty5 (min) #VALUE! #VALUE! #VALUE!
Time 75% t75 (min) #VALUE! #VALUE! #VALUE!
Time ty75.5 (S€c) #VALUE! #VALUE! #VALUE!
Drop Hzs.,5 (M) 0.38 #VALUE! #VALUE!
Volume V5.5 (m%) 0.68 #VALUE! #VALUE!
Eff Area apsg (m%) 4.00 #VALUE! #VALUE!
Infiltration rate (m/s) #VALUE! #VALUE! #VALUE!
#VALUE!

b 3

Test-29
Test-3

File Ref: E- Trial Pit 4

Form Ref: w042-CT-05.01-C




Eden Court, Infiltration Rate Reference
“. ?)F? ‘r,:s%(t? Lon Parcwr Business Park, )
Soe 57 Ruthin LL15 1NJ, 01824 702220 Calculations 12443
Client : Wynnstay Home Farm Partnership
Page 2 of 4
Scheme : Cinders Farm, Ruabon RS Tevson
Section : Infiltration Testing TP4 A
Based on method described in BRE Digest 365
0.80 0.40
0.70 0.35
0.60 0.30
0.50 0.25
E
£ o
< 2
=4 o
[} [}
T 0.40 0.202
g 2
=l ©
é 2
b G
<
a
0.30 0.15 8
0.20 X 7777777777777777777777777777777777777777777777777777777777777777777 0.10
0.10 0.05
0.00 0.00
0 50 100 150 200 250 300
Time (min)
Effdepth == 25% eff depth 75% eff depth
X Timeto 25% / 75% eff depth Depth of water below GL

Calculations for pro-rata time to 25% & 75% depths

Time Depth Description
270 0.76 higher than 25% value
#VALUE! 0.19 pro-rata 25%
lower than 25% value
270 0.76 higher than 75% value
#VALUE! 0.57 pro-rata 75%
lower than 75% value

File Ref: E- Trial Pit 4
Form Ref: w042-CT-05.01-C
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