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1.0 General Overview 

 

The Site is located at the end of Croesfoel Industrial Estate, Wrexham Rd, 

Rhostyllen, Wrexham, Clwyd, LL14 4BJ. The site is a 4,900m2 greenfield site 

which will be used to house 5 Commercial Units with associated, carpark and 

access roads. The Glanyrafon Brook is located approximately 500m south of 

the site. The site is generally flat, however the topographical survey shows 

slight falls towards the southern boundary. the Northern, Eastern, and Western 

boundaries of the site are all battered down into the site. The site is located at 

National Grid Reference:  SJ 30949 48628, Refer to (Appendix A) for the site 

location plan. 
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2.0 Porosity Tests 

 

Porosity tests have been undertaken as part of the design brief.  Reference is 

made to the Porosity report contained in (Appendix F). The tests were 

conducted on the 4th December 2015, the report concludes that 1 of the 3 tests 

which were conducted posed suitable for the use of infiltration system such as 

soakaways for the disposal of surface water run off generated from the 

development proposal. In accordance with the SuDS hierarchy, the surface 

water drainage design will be undertaken using infiltration systems such as 

soakaways. 

 

The trial pit which posed suitable for the use of soakaways was free draining 

and it a test was unable to be conducted, due to the water infiltrating too 

quickly. The calculations in this report have been based on an infiltration rate 

of 5.00 x 10-4ms as a rate of free draining gravels. 

 

            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  

CADARN Consulting Engineers Ltd  

 

01016 – Croesfoel Industrial Estate, Rhostyllen, Wrexham February 2016 

 

 

3.0 Design Philosophy 

 

The disposal of surface water should be designed in strict accordance with the 

provision of Tan 15, the Flood and Water Management Act 2010 and best 

practice documents such as the recently published SUDS Manual from CIRIA.   

 

In accordance with the SuDS Hierarchy surface water should be designed and 

constructed disposing of run off volumes into the ground via infiltration 

systems where possible.  Porosity tests undertaken on site have determined the 

underlying strata is suitable for the use of soakaways. 

 

3.1       Existing Arrangement 

 

The site is currently a brownfield site, which has recently been used to 

stockpile materials. The existing site ground make up is a compacted granular 

material which in accordance with IHR124 and the Modified Rational Method 

provides a 60% Coe-efficient run off.  Based on the Wallingford maps a soil 

value of 4 is given for the site.  

 

3.2       Proposed Philosophy 

 

Based upon the existing site information an assessment of run off is to be 

undertaken to quantify existing and proposed run off based upon the existing 

and proposed hard standing areas. An assessment of run off in accordance with 

IHR 124 is to be undertaken. 

 

The tables on the following page summarises the existing and proposed 

effective areas with their corresponding run off coefficients as per the 

Wallingford procedure, IHR 124 and the Modified Rational Method. 
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Existing Areas 

 

Surface Coefficient Effective Area 

Gravel 0.6 1910.90m2 

 

Proposed Areas 

 

Surface Coefficient Effective Area 

Grassed 0.35 58.40m2 

Macadam – Access Road 0.75 1289.32m2 

Roofed 1.00 1260.00m2 

 

Reference should be made to the attached calculations (Appendix D) for run 

off volumes which are summarised as follows: 

 

Reference 1 in 1 year 1 in 100 year 

Existing 0.947L/s 2.429L/s 

Proposed + 20% 1.552L/s 3.980L/s 

 

Reference Volume run off 

1 in 100 year 

Existing 134.39m3 

Proposed 183.49m3 

 

The above output is based upon the use of 20% climate change and the design 

storm events as shown.  The volume of run off is also calculated to the 1 in 

100 year storm events with a climate change factor as above included. The 

increase of volumetric run off equates to: 

 

Volume Increase 1 in 100 year =    49.10m3 
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3.3       Climate Change 

 

TAN15 states that a value for climate change should be included within the 

attenuation system on site, however TAN15 does not provide a table of the 

percentage should be taken for climate change for the age of the building. 

PPS25 is the English equivalent of TAN15. PPS25 contains a table derived 

from Defra FCDPAG3 Economic Appraisal Supplementary Note to Operating 

Authorities – Climate Change Impacts, October 2006, which considers the 

effects of climate change for different design criteria.  In this particular case 

the commercial units and parking has a design life of approximately 50 years.  

Based upon the table B.2 below this would equate to a climate change factor 

of 20% applied to peak rainfall intensity. 

 

 

 

Climate Change Factor     - 20 % 
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3.4       Design Criteria 

 

The system is to be designed to the following criteria: 

 

- Utilising infiltration systems such as soakaways for the disposal of 

surface water run off.  

- The 1 in 100 year event and an additional 20% for climate change to 

be accommodated on site with the possibility of allowing above 

ground storage.   

- No surface water from the development will leave the site up to the 

threshold event. 

 

The following design criteria will apply for the surface water run-off and foul 

discharge design of the site: 

 

- Approved Document H, Building Regulations 

- BRE Digest 365 

- Flood And Water Management Act 

- IHR 124 

- Modified Rational Method 

- Wallingford Procedure 

- TAN15 
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4.0 Surface Water Design 

 

As the proposals include the construction of 5 industrial units and associated 

parking, a surface water drainage layout should be design in accordance with 

Approved Document H of the Building Regulations 2010 will be applied in 

line with National Resources Wales’ recommendations. 

 

The surface water run-off, will discharge into the proposed soakaways located 

beneath a section of the each parking bay.  Refer to the site drainage layout 

01016/ EA (95) 01 (Appendix B) and the proposed flood routing layout, 

01016/ EL (95) 01 (Appendix C). 

 

The surface water drainage system which has being designed will 

accommodate the surface water run-off for the 1 in 100 year event + 20% for 

climate change for all proposed hardstanding areas generated by the proposed 

developed area, including the access road, parking bays, roofs and grassed 

areas.  Attenuation will be provided within the Soakaway attenuation, large  

iameter chamber and additional offline enuation  crates at a shallower 

depth. Refer to (Appendix D) run off calculation. 

 

Enclosed (Appendix E) are the design calculations for the infiltration systems. 

In accordance with the National Resources Wales’ guidelines, the attenuation 

calculations have been completed assuming a threshold event of 1 in 100 year 

+ 20% for climate change. 

 

The attached porosity (Appendix F) report states that if a use of a soakaway is 

to be utilised as a method of disposing of surface water it must be installed at a 

depth of 3600mm (at the level of free draining gravels) 

 

A summary of the calculations attached in (Appendix E)  is found on the 

following page: 

 

 

d att
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System 1 

Effective Area:                 = 2483.33m2  

Storage Requirement 1 in 100yr event + 20% (c.c)            = 57.97m3 

Proposed infiltration method –  Attenuation Crate Soakaway 

Effective area of soakaway taken as base only. 

Soakaway Provision   = 5.0 x 5.0 x 2.0 x 0.95% 

Storage provided    =   9.500m3 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

47.500m³

Additional storage is provided within chamber S1. the chamber has the
following provision ;                           
                                       2100mm x 3.6m Deep = 12.469m³

4.1 Extreme Event 

 

The proposed development finish floor levels are to be set 150mm above all 

ground level to prevent surface water run-off generated up to the extreme 

event from flowing into the buildings.  
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APPENDIX A – SITE LOCATION PLAN 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Jo
b 

Re
f:

D
ra

w
n 

by
:

D
at

e:
Pa

pe
r S

iz
e:

Sc
al

e:

B
.T

ho
rn

e
03

/0
2/

16
N

TS
A

4

D
ra

w
in

g 
Re

f:

C
he

ck
ed

 b
y:

I.R

Re
vi

si
on

: *
E

L
 (9

-)
 0

1
Ti

tle
:

SI
TE

 L
O

C
A

TI
O

N
 P

LA
N

Pr
oj

ec
t:

PR
O

PO
SE

D
 IN

D
U

ST
R

IA
L 

U
N

IT
S,

 
C

R
O

ES
FO

EL
 IN

D
U

ST
R

IA
L 

ES
TA

TE
,

R
H

O
ST

Y
LL

EN
, W

R
EX

H
A

M
C

 O
 N

 S
 U

 L
 T

 I 
N

 G
   

E 
N

 G
 I 

N
 E

 E
 R

 S
 

A
dd

re
ss

:
C

A
D

A
R

N
 C

on
su

lti
ng

 E
ng

in
ee

rs
,

Y
r A

dw
y,

Ll
an

dd
eu

sa
nt

,
H

ol
yh

ea
d,

A
ng

le
se

y,
LL

65
 4

A
D

.

te
l: 

01
40

7 
73

09
12

m
ob

: 0
78

90
 3

82
97

9
e-

m
ai

l:
ifa

n@
ca

da
rn

co
ns

ul
tin

g.
co

.u
k

01
01

6



  

CADARN Consulting Engineers Ltd  

 

 

 
01016 – Croesfoel Industrial Estate, Rhostyllen, Wrexham January 2016 

  

APPENDIX B – PROPOSED DRAINAGE LAYOUT 
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SURROUND TO ALL CONNECTIONS WITH MIN. 1.20m COVER, TYPE Z BED 
AND SURROUND TO ALL OTHER CONNECTIONS.

15. THERMOPLASTIC PIPES & FITTINGS:
THERMOPLASTIC PIPES, JOINTS & FITTINGS FOR GRAVITY SEWERS 
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16. THERMOPLASTIC STRUCTURED WALL PIPE:
THERMOPLASTIC STRUCTURED WALL SEWER PIPE SHALL COMPLY WITH 
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TRANSPORTATION, HANDLING, STORAGE AND LAYING SHALL BE IN 
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17. CONNECTION TO THE PUBLIC SEWER
A SECTION 106 APPLICATION TO CONNECT MUST BE MADE TO DCWW.  
THE DEVELOPER SHALL GIVE 21 DAYS NOTICE PRIOR TO CONNECTION, 
THE WORKS MAY ONLY BE UNDERTAKEN BY A DCWW HEALTH AND 
SAFETY APPROVED CONTRACTOR.

18. OPTIMUM TRENCH WIDTH
OPTIMUM TRENCH WIDTH =  PIPE + 300mm.  CONTRACTOR TO ENSURE 
TRENCH WALLS ARE SUITABLY PROPPED.

KEY

DENOTES PROPOSED SURFACE WATER CHAMBER & 
PIPE RUN.

CHAMBER 

REF

COVER 

LEVEL

INVERT 

LEVEL

DROP 

LEVEL
CHAMBER TYPE CHAMBER SIZE

COVER 

TYPE

CHAMBER 

DEPTH

DOWN STREAM 

PIPE Ø

SW1 104.267 100.667 102.631 TYPE 2 Ø 2100mm D400 3.600 Ø 150mm

SW2 104.508 102.692 TYPE 2 Ø 1200mm D400 1.816 Ø 150mm

SW3 104.625 102.993 TYPE 2 Ø 1200mm B125 1.632 Ø 150mm

SW4 104.485 103.236 TYPE 2 Ø 1200mm C250 1.249 Ø 150mm

SW5 104.600 103.279 TYPE 4 Ø 460mm UPVC B125 1.321 Ø 150mm

SW6 104.600 103.978 TYPE 4 Ø 460mm UPVC B125 0.622 Ø 150mm

SW7 104.600 100.150 TYPE 4 Ø 460mm UPVC B125 4.450 Ø 100mm

SW8 104.160 102.810 TYPE 2 Ø 1200mm D400 1.350 Ø 150mm

SW9 104.561 103.283 TYPE 4 Ø 460mm UPVC C250 1.278 Ø 150mm

SW10 104.484 103.403 TYPE 4 Ø 460mm UPVC C250 1.081 Ø 150mm

SW11 104.570 103.520 TYPE 4 Ø 460mm UPVC C250 1.050 Ø 150mm

SURFACE WATER

CHAMBER SCHEDULE
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APPENDIX C – FLOOD ROUTING 
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APPENDIX D – COEFFICIENT RUN OFF CALCULATIONS 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



SITE Job No. 01016

PAGE 1 Date 01/02/2016

Storm Events:

using the following -:

QBAR = 0.00108xAREA^(0.89)xSAAR^(1.17)xSOIL^(2.17)

Site Area - 50 SAAR - 823 SOIL 4

Ms-60 - 17 r - 0.3 SPR 0.47

QBAR (RURAL)= (0.00108x(50^0.89)x(900^1.17)x(0.3^2.17))

= 291.73

= 5.83

The pre development site Run-off coefficients are as follows :-

Hardstanding = 1.0 = 100%

The pre development site area measures as follows:-

Gravel = 3,183 0.6 1909.9 m²

1,910 m²   or 0.191 Ha

CROESFOEL IND. EST.

The following design calculations summarise the peak Greenfield Run-off rates for the 

following various storm events as summarised below. The design calculations have been 

compiled in strict compliance with IHR 124 -  flood estimation for small catchments.

1 in 1 Year return period

1 in 100 Year return period

Due to the location of the proposal being claseed as ' RURAL ' the peak run-off is calculated 

L/S/Ha

L/S/50Ha

Greenfield= 0.35 =35%

Total Site measures : 

roadways and parking = 0.75 = 75%

Pre Developmet:

The site specific data has been collated using the FEH and is summarised as follows :



SITE Job No. 01016

PAGE 2 Date 01/02/2016

Area Coefficient

Roofs 1260.000 1.00 1260.000

Acess Roads = 1719.089 0.75 1289.316

Greenfeild = 166.868 0.35 58.404

2607.720 m²   or 0.261 Ha

Using growth charts the actual predicted run-off can be calculated for both storm events Pre and

Post development.

  1 in 1 Year = 0.947 L/S

  1 in 100 Year = 2.429 L/S

  1 in 1 Year = 1.552 L/S

  1 in 100 Year = 3.980 L/S

The resulted increase in run-off will need to be mitigated.

2.18x(5.83 x 0.191) =

2.18x(5.83 x 0.3132) =

0.85x(5.83 x 0.3132) =

Post Development 

Run-off

The proposal site areas measures as follows :

In accordance with PPS25 a climate change factor should be included :

QBAR (RURAL) = 0.261 x 1.20 = 0.3132 (20% Climate change)

Pre Development

Total Site Area =

0.85x(5.83 x 0.191) =

CROESFOEL IND. EST.

Post Development:

Roads - 0.75 = 75%

Housepaths - 1.0 = 100%

Footpaths - 0.75 =75%

Greenfield - 0.35 = 35%

The post development site run-off coefficients are as follows :-

Roofs - 1.0 =  100%



SITE Job No. 01016

PAGE 3 Date 01/02/2016

The increase in run-off demonstrated through calculation will lead to an inevitable increase in the 

volumetric run-off. The volumetric run-off, both pre and post development are calculated using

the modified rational method. Reference is made to the attached calculations summarised below:

134.39 m³

183.49 m³

Note-: The above volumetric run-off's are calculated for the 6 hour 1 in 100 year event.

The increase in Volumetric run-off is calculated as:- 49.1 m³

The volumertic increase must be contained within site. Therfore the proposed soakaways must be

sized such to accommodate the calculated additional volume.

CROESFOEL IND. EST.

Pre development volume run-off =

Post development volume run-off =

Run-off Volume
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APPENDIX E – SOAKAWAY CALCULATIONS 
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1.0 General Overview 

 

The Site is located at the end of Croesfoel Industrial Estate, Wrexham Rd, 

Rhostyllen, Wrexham, Clwyd, LL14 4BJ. The site is a 4,900m2 greenfield site 

which will be used to house 5 Commercial Units with associated, carpark and 

access roads. The Glanyrafon Brook is located approximately 500m south of 

the site. The site is generally flat, however the topographical survey shows 

slight falls towards the southern boundary. the Northern, Eastern, and Western 

boundaries of the site are all battered down into the site. The site is located at 

National Grid Reference:  SJ 30949 48628, Refer to (Appendix A) for the site 

location plan. 

 

The main purpose of the investigation was to undertake Soil Infiltration tests 

in accordance with BRE Digest 365 and Approved Document H of the 

Building Regulations 2010 and determine the infiltration values of the existing 

strata. 

 

On the 4th December 2015, three trial pits were excavated to a maximum depth 

of 3600mm using a JCB.  The infiltration tests were undertaken strictly in 

accordance with BRE Digest 365.  The trial pits were located as per the 

attached plan (Appendix B). 

 

2.0 Site Conditions 

 

The weather at the time of the test as dry, however following 2 days/nights of 

heavy rainfall, during which a months’ worth of rainfall landed in a 48 hour 

period causing floods over the country.  

 

 

 

 

 

 

 



 

 

CADARN CONSULTING ENGINEERS LTD 

 

17715 – Rhostyllen, Wrexham  December 2015 
  

3.0 Soil infiltration results 

 

The data from the soakaway trial pits may be summarised as follows: 

 

Reference        Depth              Ground Water Depth       Soil Infiltration Rate 

     TP-1     1800mm                     1500mm           Test Abandoned 

     TP-2     2400mm    2100mm           Test Abandoned  

     TP-3     3600mm        N/A  Self-Draining 

          

Infiltration calculation have not been undertaken due to the finding of self-

draining materials on site, in accordance with table 2.1 of CIRIA guidance 

2007 an infiltration rate of 1.00 x 10-3 m/s is given for self-draining materials. 

 

Trial Pit 1 comprised of a layer of 500mm of crushed engineering brick (made 

ground) overlaying a layer of 1000mm well graded angular gravels in a 

slightly sandy dense silty matrix commonly known as glacial till, before 

hitting ground water level at 1500mm deep with water level, the test was 

abandoned due to the height of the water table. 

 

Trial Pit 2 comprised of a layer of 600mm of crushed engineering brick (made 

ground) overlaying a layer of 1500mm well graded angular gravels in a 

slightly sandy dense silty matrix commonly known as glacial till, before 

hitting ground water level at 2100mm deep with water level, the test was 

abandoned due to the height of the water table. 

 

Trial Pit 3, which is considered self-draining, comprised of 550mm of crushed 

engineering brick (made ground) overlaying a 2950mm deep layer of a well 

graded angular gravels in a slightly sandy dense silty matrix commonly known 

as glacial till. The glacial till was dry and cohesionless, however compacted in 

place. Beneath the glacial till was a layer of free draining gravels the test was 

only conducted 100mm into these gravels. Refer to trial pit log for illustration 

of underlying strata (Appendix C).   
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4.0 Conclusions 

 

A test was unable to be conducted in TP-1 and TP-2 due to the nature of the 

underlying strata. The finding of free draining gravels in TP-3 meant that the 

water infiltrated into the soil quicker than we could fill up the trial pit. 

 

Therefore a soakaway must be designed below 3500mm so that the self-draining 

material can be utilised.  
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APPENDIX A – SITE LOCATION PLAN 
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APPENDIX B – TRIAL PIT LOCATION PLAN 
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APPENDIX C – TRIAL PIT LOG 
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APPENDIX G – Envirocheck Report 
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