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1. Introduction 
 
Under the instruction of Salters Landscaping Ltd., the following drainage strategy 
report has been prepared for proposed industrial units at Clay Lake, Spalding. 
 
The object of this report is to clarify the design philosophy followed when preparing 
the proposed surface drainage arrangements for the site and to outline the proposed 
solution in sufficient detail for all relevant parties to be able to comment, as well as 
eliminate and surface water drainage related planning conditions. This assessment 
also demonstrates that the proposals are within the guidance contained with the 
National Planning Policy Framework (NPPF). 
 
This report has been produced for the named client above and should not be 
reproduced in whole or in part or relied upon by third parties, with exception of the 
client’s professional advisors, for any use without the written authority of Shields 
Wilson Limited. 
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2. Existing Site Information 
 
The development site is located to the East of Spalding Drove, West of the 
Coronation Channel, in Clay Lake, Spalding, with National Grid reference TF254214. 
 

 
Figure 1: Site Location from Google Earth 

 
The existing site is a Concrete Surfaced Yard with a number of cabins, sheds, 
containers and tanks to be removed prior to any development. 
 
The existing site has a noticeable fall from the road at the west of the site down to the 
east boundary of the site, backing on to a private gated access way. LIDAR data 
indicated the site having levels from +3.0m AOD to the west, falling down to +2.2m 
AOD to the east, with Spalding Drove to the West of the site sitting higher at 
approximately +4.1m AOD. Existing overland flood routing follows the gradient of the 
site from West to East and may marginally pool/infiltrate before running off site. 
 
There is limited existing Surface Water on site, with evidence of a few gullies and geo-
cellular infiltration crated beneath the concrete surface, indicating that infiltration has 
been used in the past and may be a viable method for surface water discharge. 
 
A flood risk assessment had been undertaken in November of 2024 by Ellingham 
Consulting Ltd outlining the Site is in flood zone 3 and suggesting its vulnerability to 
flooding in the future, however whilst stating that it is protected by the flood bank. This 
document suggests that flood resilience measures are adopted before occupation to 
manage the risk of flood water breaching the units internally. 
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3. Ground Investigation 
 
Shields Wilson attended site on the 14/04/25 with the purpose to determine whether 
infiltration was a viable method of surface water discharge following the discovery of 
infiltration being used on the site in the past and due to it being the most desirable 
method of discharge in the SuDS hierarchy. The weather on the day was dry and 
cloudy, however there had been rain on the days prior to the testing. 
 
Following the results from the testing and subsequent calculations, it was found that a 
worst case infiltration rate for the site was 1.005x10-5 m/s, which we would deem as 
an above average infiltration rate for the area, indicating that infiltration would likely be 
possible as a method of surface water discharge. During our excavations, no ground 
water was encountered. Resulting calculations for the infiltration rate following our 
testing can be found within Appendix A. 
 
Our local experience of undertaking projects on the adjacent industrial sites would 
confirm we would not anticipate very shallow ground water levels. 
 
To increase our certainty of a low Ground Water level to aid the suitability of 
Soakaways being used on the site, desktop study of the area has been undertaken 
using the British Geological Survey Borehole Records Viewer. 
 
These records indicate a borehole had been excavated and logged previously on the 
sites side of the river, roughly 60m from the sites boundary. 
 
This information is based upon publicly available records and can be seen in the 
figures below, as well as full logs appended within Appendix B. 
 

 
Figure 2: Location Data from BGS Borehole Records Viewer - Map 
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Figure 3: Data from BGS Borehole Records Vewer – TF22SE19 Log 
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4. Proposed Surface Water Drainage Strategy 
 
Following our investigations, we have produced a Surface Water Drainage Strategy 
Drawing to go alongside this report. Surface Water Drainage Strategy Drawing 
SW25-258-001 can be found within Appendix C. 
 
Following the successful results from the infiltration testing, soakaways have been 
indicated for infiltrating the sites impermeable areas which are the proposed units 
roof areas. Due to the density of the site and the restricted room available for 
soakaways, to keep the Soakaways smaller a permeable tarmac surface 
construction has been indicated to limit the impermeable area of the site to be 
infiltrated, utilising the infiltration rate of 1.005x10-5 m/s. Utilising Soakaways meets 
the highest level of the SuDS hierarchy, as well as the utilisation of permeable 
surfacing and infiltration for source control adds extra sustainability to the 
development. 
 
From the evidence of low ground water levels & good infiltration rates from our 
desktop studies, on site investigations and knowledge of adjacent sites, we consider 
that crates 1 deep will provide a crate invert level well above the ground water level, 
however it is worth noting that Soakaway C may require a cover slab dependent on 
the crate type used, should the water level on site be high enough that the base is 
sitting in saturated ground with the depth required without a cover slab. Also, 
soakaway B is indicated as two crated deep for storage reasons, but ground water 
should pose no threat as the Soakaway is in the soft landscaping so subject to no 
vehicle loading and is on the higher elevated side of the site. Due to this water level 
we are also certain that permeable surfacing is feasible due to the shallow depth of 
construction, low ground water levels & high infiltration rates. 
 
Proposed Flood Exceedance Routing for the site is to follow the same principles as 
the existing whilst trying to reduce off site flooding where possible. As shown on 
Shields Wilson Drawing SW25-258-100, flood routing is to go from West to East as 
existing, routing around the buildings with a min. 150mm step to get in them to stop 
any overland flood flows running into/through the buildings. Once at the bottom of 
the site the surface water will have room to pool to give it some time to infiltrate into 
the permeable surfacing before overtopping the kerbs to the North East and South 
East of site before reaching building floor level, and running downhill in the soft to 
two number secondary raised drainage channels only to be utilized to catch overland 
flood flows from running off site. All these measures should follow the existing 
principles, whilst limiting the amount of off-site flooding substantially when compared 
to the existing scenario. 
 
Soakaways have been modelled using Causeway Flow+ using FSR Rainwater Data 
for attenuating and infiltrating in storms up to and including a 1 in 100 year storm 
event with a 40% allowance for climate change. During all storm events, no surface 
water flooding of the system occurred with the sizes provided on our drawing using 
our calculated infiltration rate of 1.005x10-5 m/s. The output from these Flow 
Calculations can be found within Appendix D at the end of this report. 
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5 Conclusion 
 
In summary: 

 Desktop and in-person site investigations have been undertaken to 
understand the site. 

 Existing site features, topography, drainage assets, etc. have been evaluated. 
 A Desktop and in-person ground investigation has been conducted. 
 An infiltration rate for the site has been calculated. 
 A drainage strategy incorporating Soakaways has been detailed. 
 Ground Water levels have been identified and considered in the design. 
 SuDS hierarchy has been explored; 
 The first level of the SuDS hierarchy is achieved for surface water discharge 

through infiltrating to the ground. 
 Permeable surfacing has been used to reduce area to soakaways and 

increase sustainability. 
 Proposed flood exceedance routes have been at the forefront of design, and 

mimic the existing scenario where possible whilst incorporating ways to 
further reduce flooding off site. 

 Hydraulic design undertaken using Causeway Flow+, modelling and 
attenuating surface water in a storm event up to a 1:100 Year + CC. 

 
As illustrated by our design proposals on drawing SW25-258-001 and the 
information outlined within this report, it is demonstrable that a viable and robust 
surface water scheme that complies with the requirements of National Planning 
Guidance can be provided for the proposed residential development.  
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Appendix A – SW25-258-SA01 - Infiltration Testing Results 
  



PROPOSED UNITS, CLAY LAKE

SA01 TEST 1 TEST 2 INFILTRATION TEST - HOLE SA01
TIME (Mins) DEPTH mm (d) DEPTH mm (d)
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Appendix B – British Geological Survey Borehole Log TF22SE19 



BGS ID: 473710 : BGS Reference: TF22SE19
British National Grid (27700) : 525370,321520

Contact BGS: ngdc@bgs.ac.uk

mailto:ngdc@bgs.ac.uk?subject=Borehole,%20BGS%20ID:%20473710%20:%20BGS%20Reference:%20TF22SE19


BGS ID: 473710 : BGS Reference: TF22SE19
British National Grid (27700) : 525370,321520

Contact BGS: ngdc@bgs.ac.uk

mailto:ngdc@bgs.ac.uk?subject=Borehole,%20BGS%20ID:%20473710%20:%20BGS%20Reference:%20TF22SE19
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Appendix C – SW25-258-001 – Proposed Surface Water Drainage Strategy 
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Appendix D – Causeway Flow+ Soakaway Hydraulic Model Output 
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Manhole Schedule

Node EasƟng
(m)

Northing
(m)

CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

SW A

SOAKAWAY A

SW B

SOAKAWAY B

SW C

SOAKAWAY C

25.488

10.001

12.675

6.548

63.856

70.384

-18.470

-13.288

-33.488

-30.646

-30.203

-28.065

10.000

10.000

10.000

10.000

10.000

10.000

0.980

1.050

0.980

1.050

0.990

1.050

1200

1200

1200

1200

1200

1200

0

1

0

1

0

1

0
1

0
1

0
1

3.000
3.000

2.000
2.000

1.000
1.000

9.020
8.950

9.020
8.950

9.010
8.950

150
150

150
150

225
225

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
20.000
0.400
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
0.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
30

100
100

0
0
0

40

0
0
0
0

0
0
0
0

Node SOAKAWAY A Soakaway Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor
Porosity

0.00360
0.03619
5.0
0.95

Invert Level (m)
Time to half empty (mins)

Pit Width (m)
Pit Length (m)

8.950
7104
4.500
12.000

Depth (m)
Inf Depth (m)

Number Required

0.400

1
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Node SOAKAWAY B Soakaway Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor
Porosity

0.00360
0.03619
5.0
0.95

Invert Level (m)
Time to half empty (mins)

Pit Width (m)
Pit Length (m)

8.950
5913
5.000
3.000

Depth (m)
Inf Depth (m)

Number Required

0.800

1

Node SOAKAWAY C Soakaway Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor
Porosity

0.00360
0.03619
5.0
0.95

Invert Level (m)
Time to half empty (mins)

Pit Width (m)
Pit Length (m)

8.950
9702
10.000
17.500

Depth (m)
Inf Depth (m)

Number Required

0.400

1
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.96%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

960 minute winter SW A 915 9.088 0.068 0.3 0.0771 0.0000 OK

15 minute winter SW A 3.000 SOAKAWAY A 4.8 1.171 0.325 0.0440

960 minute winter SOAKAWAY A 915 9.088 0.138 0.3 7.2449 0.0000 OK

960 minute winter SOAKAWAY A InĮltraƟon 0.0

480 minute winter SW B 448 9.156 0.136 0.3 0.1534 0.0000 OK

15 minute winter SW B 2.000 SOAKAWAY B 2.5 0.831 0.169 0.0461

480 minute winter SOAKAWAY B 448 9.156 0.206 0.3 3.1630 0.0000 OK

480 minute winter SOAKAWAY B InĮltraƟon 0.0

15 minute summer SW C 8 9.238 0.228 13.0 0.2581 0.0000 SURCHARGED

15 minute summer SW C 1.000 SOAKAWAY C 17.7 1.473 0.440 0.2000

1440 minute winter SOAKAWAY C 1440 9.075 0.125 0.7 20.8562 0.0000 OK

1440 minute winter SOAKAWAY C InĮltraƟon 0.0
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.96%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

1440 minute winter SW A 1410 9.198 0.178 0.4 0.2009 0.0000 SURCHARGED

15 minute winter SW A 3.000 SOAKAWAY A 9.1 1.324 0.612 0.0756

1440 minute winter SOAKAWAY A 1410 9.198 0.248 0.4 12.9840 0.0000 OK

1440 minute winter SOAKAWAY A InĮltraƟon 0.0

960 minute winter SW B 900 9.372 0.352 0.3 0.3977 0.0000 SURCHARGED

15 minute winter SW B 2.000 SOAKAWAY B 4.7 0.894 0.318 0.1142

960 minute winter SOAKAWAY B 900 9.372 0.422 0.3 6.4859 0.0000 OK

960 minute winter SOAKAWAY B InĮltraƟon 0.0

15 minute winter SW C 6 9.281 0.271 26.0 0.3066 0.0000 SURCHARGED

15 minute winter SW C 1.000 SOAKAWAY C 26.1 1.745 0.651 0.2015

1440 minute winter SOAKAWAY C 1410 9.168 0.218 1.2 36.4784 0.0000 OK

1440 minute winter SOAKAWAY C InĮltraƟon 0.1
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Results for 100 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.96%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

1440 minute winter SW A 1440 9.260 0.240 0.5 0.2717 0.0000 SURCHARGED

15 minute winter SW A 3.000 SOAKAWAY A 11.7 1.369 0.792 0.0978

1440 minute winter SOAKAWAY A 1440 9.260 0.310 0.5 16.2661 0.0000 OK

1440 minute winter SOAKAWAY A InĮltraƟon 0.0

960 minute winter SW B 930 9.473 0.453 0.4 0.5125 0.0000 SURCHARGED

15 minute winter SW B 2.000 SOAKAWAY B 6.1 0.913 0.413 0.1487

960 minute winter SOAKAWAY B 930 9.473 0.523 0.4 8.0459 0.0000 OK

960 minute winter SOAKAWAY B InĮltraƟon 0.0

15 minute winter SW C 6 9.328 0.318 33.7 0.3594 0.0000 SURCHARGED

15 minute winter SW C 1.000 SOAKAWAY C 33.8 1.834 0.842 0.2004

1440 minute winter SOAKAWAY C 1440 9.241 0.291 1.5 48.6538 0.0000 OK

1440 minute winter SOAKAWAY C InĮltraƟon 0.1
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 99.96%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Ouƞlow)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

1440 minute winter SW A 1440 9.938 0.918 0.7 1.0384 0.0000 FLOOD RISK

15 minute winter SW A 3.000 SOAKAWAY A 16.3 1.423 1.100 0.1369

1440 minute winter SOAKAWAY A 1440 9.938 0.988 0.7 21.6632 0.0000 OK

960 minute winter SOAKAWAY A InĮltraƟon 0.0

1440 minute winter SW B 1410 9.737 0.717 0.4 0.8104 0.0000 FLOOD RISK

15 minute winter SW B 2.000 SOAKAWAY B 8.6 0.949 0.582 0.1760

1440 minute winter SOAKAWAY B 1410 9.737 0.787 0.4 12.0974 0.0000 OK

1440 minute winter SOAKAWAY B InĮltraƟon 0.0

1440 minute winter SW C 1440 9.793 0.783 2.1 0.8851 0.0000 FLOOD RISK

15 minute winter SW C 1.000 SOAKAWAY C 47.2 1.876 1.176 0.2421

1440 minute winter SOAKAWAY C 1440 9.793 0.843 2.1 67.5361 0.0000 OK

1440 minute winter SOAKAWAY C InĮltraƟon 0.1
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