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Introduction

Waterco has been commissioned to undertake infiltration testing in accordance with the BRE365
specification in relation to a proposed residential development at Broad Oak Farm, Llyndir Lane, Rossett, LL12
0AU.

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

Site Overview

The site covers an area of approximately 9,616m? and is located at National Grid Reference (NGR): 336734,
358490. A location plan and an aerial image are included in Appendix A.

Online mapping (including Google Maps / Google Streetview imagery, accessed May 2024) shows that the
site comprises farm buildings with associated yards. The site is bordered by an unnamed watercourse with
agricultural land beyond to the north, agricultural land to the east and south, and Llyndir Lane / Cobblers
Lane to the west.

Local Topography

Topographic levels to metres Above Ordnance Datum (m AOD) have been derived from a 1m resolution
Natural Resources Wales (NRW) composite ‘Light Detecting and Ranging’ (LiDAR) Digital Terrain Model
(DTM). A review of LiDAR data shows that the site is relatively flat, with levels ranging from 12.78m AQD in
the centre to 12m AOD in the north-west. A LiDAR extract is provided as Appendix B.

Published Ground Conditions

The British Geological Survey (BGS) online mapping (1:50,000 scale) shows that the site is underlain by
superficial River Terrace Deposits, generally comprising sand and gravel. The north-western boundary of the
site, along the unnamed watercourse, is identified as being underlain by superficial deposits of Alluvium,
generally comprising clay, silt, sand, and gravel. The superficial deposits are identified as being underlain by
the Kinnerton Sandstone formation.

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 closest historical BGS borehole record (BGS reference: SJ35NE1) is located in the southern extent site. A
copy of the borehole record is included in Appendix C together with a borehole location plan. The borehole
record identifies alternating layers of gravel, clay and sand. Sandstone is identified at 42.67m below ground

level (m.bgl).

According to the EA’s Aquifer Designation data, obtained from MAGIC’s online mapping [accessed May 2024],
the superficial deposits 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
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important source of base flow to rivers. These are generally aquifers formerly classified as minor aquifers’.

The underlying Kinnerton Sandstone formation is described as a Principal Aquifer. Principal Aquifers are
layers of rock or drift deposits that have high intergranular and/or fracture permeability - meaning they
usually provide a high level of water storage. They may support water supply and/or river base flow on a
strategic scale.

Development Proposals

The proposed development is for the conversion of a farm to form 10no. residential dwellings with associated
access and parking. A proposed development plan is included in Appendix D.

Infiltration Testing

Fieldworks

Infiltration testing in accordance with the BRE365 specification was completed by Waterco on 23" April 2024.
In total, 3no trial pits (TP) were excavated by others in general accordance with the BRE Digest 365
specification. TP1 was excavated on the 22" April, with TP2 and TP3 excavated on the 23" April 2024. The
trial pit locations were selected based on the site layout, access and health and safety considerations.

The weather conditions were dry throughout the day. The trial pits were excavated using an excavator and
water was provided from a water bowser. A trial pit location plan and photographic record are provided as
Appendix E.

The excavated material/arisings stockpiled adjacent to the trial pits were generally consistent and comprised
Made Ground (concrete, sand and gravel), underlain by gravelly, sandy clay. Clay became firmer and wetter
at depth. Groundwater was recorded at the base of each of the trial pits. The groundwater may be associated
with water perched above clay.

The trial pits were excavated to depths of between 1.8m-2m.bgl. The trial pit dimensions are provided in
Table 1.

Table 1 - Trial Pit Dimensions

Trial Pit Width (m) Length (m)
TP1 1.8 0.5 2.2
TP2 1.8 0.5 2.2
TP3 2.0 0.4 2.1
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Results

A summary of the infiltration tests at TP1, TP2 & TP3 is provided in Table 2. The infiltration test results are
included in Appendix F.

Table 2 - Infiltration Test Summary

Slowest Infiltration
Rate

Trial Pit Description

The trial pit was excavated to a depth of 1.8m.bgl. Groundwater was
recorded at 1.72m.bgl.
N/A — Risi

No tests were undertaken in TP1 as the pit was unstable and sides / IsIng .
1 . groundwater and pit

were collapsing.

collapse.

The groundwater level in TP1 rose from 1.72m.bgl to 1.17m.bgl in 4

hours.

The trial pit was excavated to a depth of 1.8m.bgl. Groundwater was

recorded at 1.7m.bgl. The trial pit was filled with water to a depth of

0.24m.bgl.

The water level initially drained rapidly through the Made Ground N/A - No mflltratlo.n

L . . . below 0.78m.bgl. Trial

from 0.24m.bgl to 0.63m.bgl within 1 minute. The rate of infiltration | ~. .

2 slowed rapidly below 0.63m.bgl due to the clay geolo pit did not empty, and
picly ' 08 vE &Y. an infiltration rate

The water level fell from 0.63m.bgl. to 0.78m.bgl (150mm) in 226 cannot be calculated.

minutes (3 hours and 46mins). No further drop in water level was

recorded below 0.78m.bgl.

The trial pit was excavated to a depth of 2m.bgl. Groundwater was

recorded at 1.93m.bgl. The trial pit was filled with water to a depth of

0.23m.bgl.

The water level initially drained rapidly through the Made Ground | N/A — No infiltration

from 0.23m.bgl to 0.33m.bgl in 5 minutes. below 0.83m.bgl. Trial
3 pit did not empty, and

The water level fell from 0.33m.bgl to 0.79m.bgl (570mm) in 197 an infiltration rate

minutes (3 hours and 17 minutes). The rate of infiltration significantly | cannot be calculated

slowed from a depth of 0.79m.bgl due to the clay geology.

The water level fell from 0.79m.bgl to 0.83m.bgl (40mm) in 46

minutes with no fall in water recorded beyond 0.83m.bgl.

It can be concluded that soakaways are not considered feasible on site due to the presence of clay and
groundwater. However, shallow depth infiltration techniques such as permeable surfacing may be feasible.
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Conclusions

The proposed development is for the conversion of a farm to form 10no. residential dwellings.

Infiltration testing has been undertaken by Waterco in general accordance with the BRE Digest 365
specification. Three trial pits were excavated across the site to depths of between 1.8m-2m.bgl. Groundwater
was recorded in all trial pits to depths of between 1.7m.bgl to 1.93m.bgl.

During the infiltration tests, water initially drained rapidly through Made Ground. However, no drop in water
level was recorded beyond 0.78m.bgl in trial pit 2 and 0.83m.bgl in trial pit 3. Soakaways are therefore not
considered feasible on site due to the presence of clay and groundwater.

It is recommended that an alternative discharge method is used, such as discharge to the unnamed
watercourse along the northern boundary of the site.
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Appendix A Location Plan & Aerial Image
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Appendix B Topographical Information
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Appendix C  Historical BGS Borehole Record and Location Plan
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Appendix D Development Plan
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Appendix E  Trial Pit Location Plan & Photographic Record
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WAaterco

PHOTOGRAPHIC RECORD

Photo No.1

15923 — Broad Oak Farm, Rossett

Date: 23/04/2024

Description:

TP1 (groundwater
present).

Photo No. 2

15923 — Broad Oak Farm, Rossett

Date: 23/04/2024

Description:

The excavated
materials / arising from
TP1.




Waterco PHOTOGRAPHIC RECORD

Photo No.3

15923 — Broad Oak Farm, Rossett

Date: 23/04/2024

Description:

Collapsed end of TP1
(abandoned).

Photo No. 4

15923 — Broad Oak Farm, Rossett

Date: 23/04/2024

Description:

Excavator used to dig
TP1-TP3.




WAaterco

PHOTOGRAPHIC RECORD

Photo No.5

15923 — Broad Oak Farm, Rossett

Date: 23/04/2024

Description:

Water bowser used to
fil TP 2 & 3.

Photo No. 6

Date: 23/04/2024

Description:

TP2 (groundwater
present).




WAaterco PHOTOGRAPHIC RECORD

Photo No.7

15923 — Broad Oak Farm, Rossett

Date: 23/04/2024

Description:

The excavated
materials / arising from
TP2.

Photo No. 8

15923 — Broad Oak Farm, Rossett

Date: 23/04/2024

Description:

TP3 prior to filling

(groundwater present).




WAaterco PHOTOGRAPHIC RECORD

Photo No.9 15923 — Broad Oak Farm, Rossett

Date: 23/04/2024

Description:

TP3 filled with water.

Photo No. 10 15923 — Broad Oak Farm, Rossett

T YYD

NN s i

Date: 23/04/2024

Description:

The excavated
materials / arising from
TP3.




WAaterco

PHOTOGRAPHIC RECORD

Photo No.11

15923 — Broad Oak Farm, Rossett

Date: 23/04/2024

Description:

TP3 immediately after
collapse.

Photo No. 12

Date: 23/04/2024

Description:

Llyndir Lane Culvert
Inlet.




WAaterco PHOTOGRAPHIC RECORD

Photo No.13 15923 — Broad Oak Farm, Rossett

S

Date: 23/04/2024

Description:

Watercourse and
Llyndir Lane culvert
outlet.

Photo No. 14

Date: 23/04/2024

Description:

Culvert inlet on the
unnamed watercourse
flowing adjacent to the
site at approx NGR:
336706 , 358536.




Broad Oak Farm, Rossett Infiltration Test Report

Appendix F  Infiltration Test Results
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Eden Court, ¢ 7 Reference
“‘ ater‘co Lon Parcwr Business Park, Inflltratlon, Rate
coinsultamts Ruthin LL15 1NJ, 01824 702220 Calculations 15923
Client : Funky Furniture Hire (Properties) Ltd
Page 1 of 2
Scheme : 15923 - Broad Oak Farm MBS Tovson
Section : Infiltration Testing TP2 1
Prepared by: lwan Thomas (BSc Hons) Date: 25/04/2024
Checked by: Megan Williams BSc (Hons) MSc MCIWEM Date: 02/05/2024
Approved by: Aled Williams BSc (Hons) MCIWEM C.WEM Date: 07/05/2024

Based on method described in BRE Digest 365

Test 1 Test 2 Test 3
Time Depth Time Depth Time Depth
(min) (cm) (min) (cm) (min) (cm)
0 24
1 63
11 65
17 68
37 68
43 69
59 70
114 73
147 74
164 75
168 76
184 77
196 78
213 78
227 78
Test pit details
Stone fill (% voids) 100
Length (m) 2.20
Width (m) 0.50
Depth (m) 1.80
Obs tube ht relative to GL (m) 0.00
Infiltration rate calculations
Max Eff depth (m) 1.56
25% Eff depth (m) 0.39 #VALUE! #VALUE!
75% Eff depth (m) 1.17 #VALUE! #VALUE!
Time 25% ty5 (min) #VALUE! #VALUE! #VALUE!
Time 75% t75 (min) 1.00 #VALUE! #VALUE!
Time ty75.5 (S€C) #VALUE! #VALUE! #VALUE!
Drop Hys.05 (M) 0.78 #VALUE! #VALUE!
Volume V7555 (m?) 0.86 #VALUE! #VALUE!
Eff Area apsg (m®) 5.31 #VALUE! #VALUE!
Infiltration rate (m/s) #VALUE! #VALUE! #VALUE!

#VALUE!

Infiltration rate results

b
Test-24

Test-1
Test-3

File Ref: F-Infiltration Test Results TP2
Form Ref: w042-CT-05.01-C




Eden Court, 0 P Reference
“‘g?seulr?gg Lon Parcwr Business Park, Inflltratlon. Rate
Ruthin LL15 1NJ, 01824 702220 Calculations 15923
Client : Funky Furniture Hire (Properties) Ltd
Page 2 of 2
Scheme : 15923 - Broad Oak Farm ES Tovson
Section : Infiltration Testing TP2 1
Based on method described in BRE Digest 365
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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
227 1.02 higher than 25% value
#VALUE! 0.39 pro-rata 25%
lower than 25% value
1 1.17 higher than 75% value
1.00 1.17 pro-rata 75%
11 1.15 lower than 75% value

File Ref: F-Infiltration Test Results TP2
Form Ref: w042-CT-05.01-C




Eden Court, ¢ 7 Reference
“‘ atehco Lon Parcwr Business Park, Inflltratlon, Rate
coinsultants Ruthin LL15 1NJ, 01824 702220 Calculations 15923
Client : Funky Furniture Hire (Properties) Ltd
Page 1 of 2
Scheme : 15923 - Broad Oak Farm MBS Tovson
Section : Infiltration Testing TP3 1
Prepared by: lwan Thomas (BSc Hons) Date: 25/04/2024
Checked by: Megan Williams BSc (Hons) MSc MCIWEM Date: 02/05/2024
Approved by: Aled Williams BSc (Hons) MCIWEM C.WEM Date: 07/05/2024

Based on method described in BRE Digest 365

Test 1 Test 2 Test 3
Time Depth Time Depth Time Depth
(min) (cm) (min) (cm) (min) (cm)
0 23
5 33
17 45
23 45
34 48
73 64
130 70
138 70
146 74
169 76
202 79
212 79
222 80
235 83
241 83
248 83
Test pit details
Stone fill (% voids) 100
Length (m) 2.10
Width (m) 0.40
Depth (m) 2.00
Obs tube ht relative to GL (m) 0.00
Infiltration rate calculations
Max Eff depth (m) 1.77
25% Eff depth (m) 0.44 #VALUE! #VALUE!
75% Eff depth (m) 1.33 #VALUE! #VALUE!
Time 25% ty5 (min) #VALUE! #VALUE! #VALUE!
Time 75% t75 (min) 103.88 #VALUE! #VALUE!
Time ty75.5 (S€C) #VALUE! #VALUE! #VALUE!
Drop Hys.05 (M) 0.89 #VALUE! #VALUE!
Volume V7555 (m?) 0.74 #VALUE! #VALUE!
Eff Area apsg (m®) 5.27 #VALUE! #VALUE!
Infiltration rate (m/s) #VALUE! #VALUE! #VALUE!

#VALUE!

Infiltration rate results

b
Test-24

Test-1
Test-3

File Ref: F - Infiltration Test Results TP3
Form Ref: w042-CT-05.01-C




Eden Court, 0 P Reference
“‘g?seu r:g(t:g Lon Parcwr Business Park, Inflltratlon. Rate
Ruthin LL15 1NJ, 01824 702220 Calculations 15923
Client : Funky Furniture Hire (Properties) Ltd
Page 2 of 2
Scheme : 15923 - Broad Oak Farm ES Tovson
Section : Infiltration Testing TP3 1

Based on method described in BRE Digest 365

Test 1
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Effdepth === 25% 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
248 1.17 higher than 25% value
#VALUE! 0.44 pro-rata 25%
lower than 25% value
73 1.36 higher than 75% value
103.88 1.33 pro-rata 75%
130 1.30 lower than 75% value
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File Ref: F - Infiltration Test Results TP3
Form Ref: w042-CT-05.01-C




