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�H�M�S�O�.� �©� �C�r�o�w�n� �c�o�p�y�r�i�g�h�t� �a�n�d� �d�a�t�a�b�a�s�e� �r�i�g�h�t� �2�0�1�7�.

�A�l�l� �r�i�g�h�t�s� �r�e�s�e�r�v�e�d� �.
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EXACT LOCATIONS OF ALL APPARATUS
TO BE DETERMINED ON SITE.

�P�r�i�n�t�e�d� �o�n�:
�P�r�i�n�t�e�d� �b�y�:
�M�a�p� �s�c�a�l�e�:
�M�a�p� �R�e�f�: �1�9�8�7�4�2�,�2�0�9�7�8�9

�N�a�t�a�l�i�e� �W�a�l�m�s�l�e�y� 
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LEGEND(Representative of most common features)
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Lateral Drain
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�S�e�r �v�i �c�e� �p�i�p �e�s� �a�r�e � �n �o�t� �g�e�n �e�r�a �l�l�y� �s�h�o�w�n � �b �u�t� �t�h �e�i�r � �p �r�e�s�e �n�c�e� �s�h�o �u�l�d � �b �e� �a�n �t�i �c�i �p�a�t�e�d �.
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Ground Investigation 
Unit 3 Westfield Court, Barns Ground, Kenn, Clevedon, Bristol, BS21 6FQ 

Email: mail@ground-investigation.com 
Tel: 01275 876903 

Ground Investigation Limited 
Registered in England & Wales 06338959 
VAT Registration No. 9148219 22

Mr Paul Graham   7th May 2021 
CTP House 
Knapp Road 
Cheltenham 
Gloucestershire 
GL50 3QQ
                                                                                                          By e-mail to paul@cotswoldtp.co.uk

Dear Paul, 

The Kilns, Llangwm 

In-Situ Soil  Infi l tration Tests  

This letter report presents the findings of the soil infiltration tests recently undertaken in connection 
with the above project. 

The following items are enclosed for your information. 

�x Figure 1 - Plan Showing Test Positions. 

�x Engineering Records of Trial Pits (Enclosure A). 

�x Soakaway Test Results (Enclosure B) 

The works are summarised under the following headings. 

1.0  Introduction and Terms of Reference 

1.1 Ground Investigation Limited has been instructed by Cotswold TP, to carry out soil infiltration 
tests at a parcel of agricultural land at The Kilns in Llangwm, Haverfordwest.  

1.2 The trial pits and soakaway tests have been undertaken to provide information on the near 
surface ground conditions in the context of proposed soakaway drainage. This letter report 
presents the findings of the works completed. 

2.0 Fieldworks 

2.1 The intrusive works were completed on 6th May 2021, under the supervision of Ground 
Investigation Limited.  The works comprised the mechanical excavation of four trial pits, 
labelled as TP1 to TP4. Within three of the trial pits, soil infiltration tests were undertaken in 
general accordance with the procedure described in BRE Digest 365. The fourth pit was 
excavated to 3 m depth and left open for around 4 hours to determine if there were any 
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groundwater seepages or inflows within the depth of the trial pit, during the time of the 
fieldworks. 

2.2 A wheeled excavator was employed to excavate the trial pits, which were located at 
approximate positions specified by the Client, as shown on Figure 1.  

2.3 As the excavation progressed at each position, details of the strata succession were recorded, 
together with observations concerning the incidence and behaviour of any groundwater 
seepages, and the stability of the trial pit sides.  

2.4 Upon completion, the trial pits were backfilled with the excavated arisings.  The engineering 
records of the trial pits are presented in Enclosure A. 

3.0 Encountered Ground Conditions 

3.1 Within the trial pits, directly beneath a 0.4 m thick layer of Topsoil, deposits interpreted as the 
South Wales Lower Coal Measures Formation were encountered to the full depth of the 
investigation. 

3.2 The deposits exhibited some significant variations, ranging between primarily coarse- and 
fine-grained completely weathered materials at shallow depths. The solid geology was 
encountered beyond the completely weathered materials as siltstone and/or sandstone, at 
depths ranging between 1.2 and 2.5 m, where present. 

4.0 Soil Infiltration Tests 

4.1 Soil infiltration tests were undertaken at the positions of TP2 to TP4, which were excavated to 
depths of between 1.8 and 2.0 m. 

4.2 Within TP2, the infiltration stratum comprised the completely weathered deposits of the South 
Wales Lower Coal Measures Formation, being described as a dense cobbly gravel with 
varying fractions of clay, silt and sand. 

4.3 Within TP3, the infiltration stratum comprised very weak to weak, highly fractured siltstone of 
the South Wales Lower Coal Measures Formation. 

4.4 Within TP4, the infiltration stratum comprised extremely weak silty sandstone of the South 
Wales Lower Coal Measures Formation. 

4.5 The pits were then rapidly filled with clean water, and the water level within each pit was then 
monitored over time. The results of the infiltration tests, together with a graphical 
representation of the monitoring data, are included within Enclosure B.  

4.6 Given the variable nature of the material at the specified test depths, variable infiltration rates 
ranging from around 10-7 to 10-4 m/s were calculated. However, these variations appeared to 
reflect the encountered variations in the soil types.  

4.7 In the above regard, the completely weathered gravels at the location of TP2 from 1.0 to 2.0 m 
depth, returned relatively high infiltration rates in the order of 2.6 to 4.0 × 10-4 m/s. 

4.8 The silty sandstone at the location of TP4 from 1.7 to 2.0 m depth, returned moderate 
infiltration rates in the order of 1.7 to 2.3 × 10-5 m/s. 

4.9 Conversely, the siltstone at the location of TP3 from 1.2 to 1.8 m depth, returned a very low 
infiltration rate in the order of 9.9 × 10-7 m/s. 
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5.0 Conclusions 

5.1 Given the variations in the encountered ground conditions, which returned variable infiltration 
rates, careful consideration would need to be afforded to the use of traditional soakaways, and 
in particular, their locations and invert levels with regards to the geology. For example, it is 
unlikely that a soakaway would perform satisfactorily if constructed within the siltstone 
bedrock, e.g. encountered within TP2 at 1.2 m depth.  

5.2 However, for soakaways that are constructed within the coarse-grained, completely weathered 
deposits of the South Wales Lower Coal Measures Formation (e.g. in TP2 from 0.4 to 2.0 m 
depth), an infiltration rate of around 2.6 to 4.0 × 10-4 m/s could be used for preliminary design 
purposes.  

5.3 Within the silty sandstone encountered in the northern area of the site (TP4 at 1.7 to 2.0 m 
depth), an infiltration rate of around 2 × 10-5 m/s could potentially be used for preliminary 
design purposes. 

5.4 It should be noted that the Environment Agency usually requires that soakaways are 
constructed within natural ground, with their base at least 1 m above the water table.  

I trust the above comments together with the enclosed items are sufficient for the purposes of your 
interpretation. If you require any further information, please do not hesitate to contact us. 

Yours sincerely, 

Richard Colwill 
CHARTERED GEOLOGIST
BSc (Hons), MRes, CGeol, FGS 

Enc. 
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ENCLOSURE B 



BRE DIGEST 365 SOIL INFILTRATION TEST

The Kilns, Llangwm Test Location: TP2

TEST PIT DIMENSIONS
Length Width Depth
1.60 m 0.70 m 2.00 m

Time Head Time Head Time Head
(min) (m) (min) (m) (min) (m)
0.00 0.300 0.00 0.280 0.00 0.140
1.00 0.250 1.00 0.240 3.00 0.080
2.00 0.210 2.00 0.200 6.00 0.020
3.00 0.170 3.00 0.170 - -
4.00 0.130 4.00 0.140 - -
5.00 0.090 5.00 0.110 - -
6.00 0.060 6.00 0.080 - -

- - 7.00 0.060 - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

Comments: 

15
16
17

23

18
19
20
21
22

5
6
7

1
2

4

8

f  (m/sec)

V p75-25 (m
3)

a p50 (m
2)

t p75-25 (sec)

25
24

9
10
11
12
13
14

Observation
No.

3

TEST 3TEST 1 TEST 2

0.078

1.442

210

0.000258900
3.99E-04 3.12E-04 2.59E-04

1.810

233

0.000399216

1.764

285

0.000311891

0.1570.168

Soil infiltration rate,�B=
�8�ã�;�9�?�6�9

�=�ã�9�4× �P�ã�;�9�?�6�9
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BRE DIGEST 365 SOIL INFILTRATION TEST

The Kilns, Llangwm Test Location: TP3

TEST PIT DIMENSIONS
Length Width Depth
1.40 m 0.70 m 1.80 m

Time Head Time Head Time Head
(min) (m) (min) (m) (min) (m)
0.00 0.860 0.00 1.800 0.00 0.00
3.00 0.840 - - - -

13.00 0.820 - - - -
35.00 0.815 - - - -

161.00 0.800 - - - -
263.00 0.782 - - - -

- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

Comments: 

15
16
17

23

18
19
20
21
22

5
6
7

1
2

4

8

f  (m/sec)

V p75-25 (m
3)

a p50 (m
2)

t p75-25 (sec)

25
24

9
10
11
12
13
14

Observation
No.

3

TEST 3TEST 1 TEST 2

0.000

8.540

-

-
9.89E-07 #DIV/0! -

4.428

8,729

0.000000989

8.540

#DIV/0!

#DIV/0!

0.0000.038

Soil infiltration rate,�B=
�8�ã�;�9�?�6�9

�=�ã�9�4× �P�ã�;�9�?�6�9
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BRE DIGEST 365 SOIL INFILTRATION TEST

The Kilns, Llangwm Test Location: TP4

TEST PIT DIMENSIONS
Length Width Depth
1.60 m 0.70 m 2.00 m

Time Head Time Head Time Head
(min) (m) (min) (m) (min) (m)
0.00 0.200 0.00 0.250 0.00 0.00
6.00 0.180 28.00 0.190 - -

11.00 0.160 58.00 0.140 - -
27.00 0.120 88.00 0.100 - -
45.00 0.085 - - - -
69.00 0.045 - - - -

- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -
- - - - - -

Comments: 

15
16
17

23

18
19
20
21
22

5
6
7

1
2

4

8

f  (m/sec)

V p75-25 (m
3)

a p50 (m
2)

t p75-25 (sec)

25
24

9
10
11
12
13
14

Observation
No.

3

TEST 3TEST 1 TEST 2

0.000

10.320

-

-
2.32E-05 1.72E-05 -

1.580

3,060

0.000023165

1.925

2,543

0.000017163

0.0840.112

Soil infiltration rate,�B=
�8�ã�;�9�?�6�9

�=�ã�9�4× �P�ã�;�9�?�6�9
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