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National Grid Yaxley 400kV Substation, Leys Lane, Yaxley IP23 8DX 

Planning ref: DC/23/05363 - Condition 6 (Surface Water Drainage) 
 
This document has been prepared in response to the refusal to discharge condition 6 (Surface Water 
Drainage) of planning application reference DC/23/05363, outlined in email correspondence dated 
21.11.2024 from Suffolk County Council (SCC). 

SCC’s action required to overcome the current refusal, along with the Haydn Evans (HE) response, are 
provided below: 

SCC comment no.1: 

1. Cv value is to be 1.0 as per the LLFA Suffolk SuDs Guide March 2023 
 

HE response:  Patterson Reeves & Partners (PRP) have undertaken calculations for the drainage design 
using InfoDrainage, the Drainage Calculations document D069-SEL-V00-400-CA-C-0005 Rev P06 
dated January 2024 is attached showing the Cv values set at 1.0. 

_________________________________________________________________________________ 

SCC comment no.2: 

2. Applicant will need to submit the following documents/information. 
a. Cross section of the attenuation basin, depicting side slopes no greater than 1:4, 1.5m 

wet/dry benches every 0.6m depth of water,  
freeboard min 300mm, 3m maintenance strip and indicate depths for 1:2, 1:30 & 
1:100+CC rainfall events. Water depth shall be no greater than 1.0m 

b. Flood flow exceedance plan 
c. Management and Maintenance Plan/schedule of the surface water drainage system 

 
HE response:  The PRP Drainage Calculations document and drawing D069-SEL-C00-400-DD-C-
0028 ‘Details 2 Drainage’ (appended) provide clarification that 1:4 side slopes, 1.5m wet/dry benches 
every 0.6m of water depth (note the permanent water level of 300mm) and 300mm minimum 
freeboard have been included in the drainage design.  A 3 metre maintenance strip is also provided 
and the water depths for the 1:2, 1:30 and 1:100 +45% climate change rainfall events are provided in 
the calculations and on the drawing.  The water depth does not increase by more than 1 metre in the 
critical storm event.   

Exceedance flow routes are shown on drawing 306-006-D300, attached. 

A Surface Water and SuDS Management and Maintenance Plan is attached. 

_________________________________________________________________________________ 

SCC comment no.3: 

3. Submit a landscaping plant for the attenuation basin. 
 
HE response:  DRaW (UK) Ltd have produced a landscaping plan, see drawing 059-12-01(S73) B 
attached.  The basin is planted with Pond Edge Seed Mix (Emorsgate EP1) which contains 80% 
grasses, including Bents and Fescues; it is a commercially available mix designed specifically for 
water bodies/pond margins.   
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Attachments: 

PRP Drainage Calculations document D069-SEL-V00-400-CA-C-0005 Rev P06 dated February 2024 
PRP drawing D069-SEL-C00-400-DD-C-0028 - Details 2 Drainage  
PRP drawing D069-DEL-V00-400-LY-C-0016 – Overview & Philosophy Drainage 
PRP drawing D069-SEL-V00-400- SH-C-0006 – Schedules Drainage 
HE drawing 306-006-D301 – Exceedance Flow Route Plan 
HE document 306-006-RP08 – SuDS & Surface Water Management & Maintenance Plan 
DRaW UK Ltd drawing 059-12-01(S73) C – Landscape Mitigation – Soft Works 
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1.0 Drainage Design Philosophy 

 
Normal Substation Operation 

The green field site area lost to new development has been calculated as 9,006m². 

 

As a minimum the surface water drainage system will fully manage surface water flows resulting from the 

developed site, up to the 100 year return period peak rainfall event, plus a minimum of 45% to allow for 

the impacts of climate change.  

 

The predeveloped greenfield site falls towards a nearby watercourse. an analysis has identified the flows 

from the green field site (the area inside the substation security fence line) as 2.6 l/s during a 1 in 1 year 

return period storm. (mean annual flood flow, Qbar). this rises up to 9.4 l/s during a 100 year event. 

 

The proposal is to undertake a cut and fill of the existing ground in order to form a level platform prior to 

undertaking the construction of the substation. Following completion of the development, it is proposed 

to limit the maximum flow to downstream watercourses to 2.3 l/s by means of a hydro-brake. This is less 

than Qbar and significantly less than the existing greenfield runoff rate during a 1 in 100 year event of 

9.4 l/s. Calculations demonstrates that in order to achieve this it will be necessary to provide an 

attenuation volume of 294.3m³. The proposal is to construct a wetland/detention basin capable of 

containing this volume with an additional 300mm of freeboard (which will provide an additional 75m³ of 

storage volume). 

 

Surface Water – Substation Platform 

Historically substation platforms for electrical substations were made up of 300mm of compacted type 1 

mot stone with a layer of 75mm single sized stone chippings on top. The type 1 layer was largely 

impervious and thus rainfall would tend not to penetrate below the chipping layer. More recently it has 

become common practice to replace the type 1 stone layer with a free draining stone such as type 3. This 

is the most used sub-base where suds is required.  It will act as a “drainage blanket” and allow paved 

areas to drain directly into the platform. The platform will have the capacity to absorb over 500m3 of 

rainfall.  It should be noted that even during the most intense 100 year rainfall event only half of the 

storage in the drainage blanket will be utilised. Although filter drains are provided around the perimeter 

of the substation it will take some time for rainfall to pass through the stone layer before reaching these 

drainage routes, particularly as it is a horizontal surface. As an example, a 100 year rainfall event will take 

at least 7 days to drain through the system and into the detention basin. This will produce a flow rate 

from the platform of only 0.3 l/s and will only commence sometime after the rainfall event has finished. 

In reality some of this volume will soak into the underlying strata and some will evaporate so this flow 

rate is conservative.  

 

Surface Water – Buildings 

Run off from building roofs will be directed into the filter drains. The calculations have assumed that the 

roads and paved areas will also drain into the system, although a time of concentration of 30 minutes has 

been allowed. The calculations have assumed that the flow will pass quickly into the detention basin 

however in reality this will be considerably slowed as flows will be absorbed into the filter drain stone and 

to some degree into the stone platform.  

 

In addition, it is a requirement of the environment agency to follow the principals set out in the suds 

manual in providing levels of treatment to surface water flows, whilst at the same time providing a 

natural and stable habitat for plants and wildlife. Flows from the site will be initially given some filtration 
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whereby flows pass through a geotextile membrane prior to passing into a perforated land drainage 

system. This will remove silts and other suspended contaminants. Flows from bunds, where oils may be 

present, are firstly protected by intelligent pumping systems which will detect the presence of oil and if so 

cease operation. In addition, flows from these locations will pass through an oil separator, before passing 

downstream.    

 

The outgoing invert level from the pond will be set 300mm above the pond base. This will provide an 

environment for wildlife and plants, as flows pass through the wetland pond, they will get further 

treatment with the interaction of selected plants which will assist in removing dissolved contaminants.  

The area of the pond will be sized so during the most intense storm the water level in the pond will rise by 

approximately 0.9m.  The pond will return back to its normal level in approximately 28 hours. 

The above proposal is a recognised standard way of achieving the principals outlined in the suds manual. 

 

2.0 Drainage Management during the Construction Phase 

It is proposed that the wetland/attenuation pond is constructed at an early stage so that it can be used as 

a means to control silt flows to the watercourse. It is recommended that cut-off ditches are constructed 

which will direct flows during construction into the pond. the pond will have a minimum depth of 300mm 

which will provide sufficient room for silts to settle. The pond will be subject to regular inspection to 

ensure that any buildup of silts is removed promptly. With this mitigation in place, the water being 

discharged will remain in compliance with the environmental quality standard for surface water, i.e. 

40 mg/l of sediment.  In addition to the above, an oil absorption and debris boom will be placed in front 

of the pond outfall. 

 

A monitoring regime will be developed for the water being discharged in order to track turbidity, ph and 

overall quality. in the event that quality decreases further, treatment measures can then be put in place. 

 

3.0 Foul Water 

All foul water will be gravity drained to a 9,000 litre cess pit which will have a high-level alarm. The cess 

pit will require manual emptying and discharge off site. 
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9.0 Detention Basin Levels 

 

1 in 100 years + 45% Climate Change 

 

 

 

 

1 in 30 years 
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10.0 Summary of Results 

 

Several storm durations were modelled from 15 minutes to 2 days duration. The total 
required volume for the SUDS attenuation Basin for a 1 in 100 Year Return Period Storm + 
45% Climate Change so that flooding does not occur in any part of the site is 294m3 (this 
includes the 300mm minimum depth of retained water volume).  

 
It is proposed that flows leaving the developed site would be best attenuated in a wetland 
pond. This will be constructed to the north west of the substation. Flows from the wetland 
pond will be limited to 2.3 l/s by means of a hydrobrake and will discharge to a nearby 
watercourse. 
 
The outgoing invert level from the pond will be set such that there will always be a minimum 
depth of 300mm of water in the pond. This will ensure a suitable environment for wildlife and 
plants. As flows pass through the wetland pond, they will get further treatment with the 
interaction of carefully selected plants which will assist in removing dissolved contaminates 
etc. The area of the pond will be sized so that during the most intense storm the water level 
in the pond will rise by 894mm. This level will return back to normal in approximately 31 
hours. 

 
All oil containing plant is located within bunded areas. Flows from bunds, where oils may be 
present, are firstly protected by intelligent pumping systems which will detect the presence of 
oil and if so, cease operation. In addition, flows from these locations will pass through an oil 
separator, before passing downstream. 

 
All foul water shall be gravity drained to a 9,000 Litre cess pit which will have a high-level 
alarm and will require manual emptying. 



TYPICAL SECTION ON SUDS POND
SCALE 1:33

WATER LEVEL 3 (MAXIMUM)
44.794m AOD

BERM LEVEL
45.100m AOD MIN

3000 MIN
MAINTENANCE STRIP 1V : 4H

1500
SHALLOW BENCH 1V : 4H SEE PLAN 1V : 4H

1500
SHALLOW BENCH 1V : 4H

3000 MIN
MAINTENANCE STRIP

44.600m AOD 44.600m AOD

BERM LEVEL
45.480m AOD MAX

MINIMUM WATER LEVEL
43.900m AOD

89
4 

AT
TE

NU
AT

ED
VO

LU
M

E 
=

29
4.

3m
3  

M
IN

TEKTOSEAL CLAY GEOSYNTHETIC

TEKTOSEAL CLAY GEOSYNTHETIC LINER AS SUPPLIED BY HUESKER OR SIMILAR APPROVED TO BASE AND SIDES OF POND.
LINER PLACED DIRECTLY ONTO FORMATION ALL PREPARED AND INSTALLED IN ACCORDANCE WITH MANUFACTURERS INSTRUCTIONS..

WATER LEVEL 1

52
2

WATER LEVEL 2

78
411

94

POND WATER LEVELS:

WATER LEVEL 1 - 1 IN 2yr STORM = 44.122m AOD
WATER LEVEL 2 - 1 IN 30yr STORM = 44.384m AOD
WATER LEVEL 3 - 1 IN 100yr + 45% CLIMATE = 44.794m AOD

225 DIA. SWALE INLET HEADWALL WITH STRAIGHT BAR GRATING, TOE &
WASTOP AS SUPPLIED BY ALTHON Ltd. OR SIMILAR APPROVED. DETAILS
TO BE SUBMITTED TO PRP FOR APPROVAL PRIOR TO PROCUREMENT.
ALL INSTALLED IN ACCORDANCE WITH MANUFACTURERS INSTRUCTIONS.

INLET PIPE
INVERT LEVEL
44.015m AOD

1500
SHALLOW BENCH 1V : 4H

3000 MIN
MAINTENANCE STRIP

44.600m AOD

BERM LEVEL
45.480m AOD MAX

MAXIMUM WATER LEVEL
44.794m AOD

MINIMUM WATER LEVEL
43.900m AOD

TYPICAL SECTION ON SUDS POND - INLET
SCALE 1:20

11
5

1V : 4H

OUTLET HEAD WALL WITH SILT PIT AND VERTICAL BAR GRATING
AND SAFETY HANDRAILING AS SUPPLIED BY ALTHON Ltd. OR
SIMILAR APPROVED. DETAILS TO BE SUBMITTED TO PRP FOR
APPROVAL PRIOR TO PROCUREMENT. SEE DRG ALT-150523-200-01

HY
RD

OB
RA

KE
CH

AM
BE

R

HYDROBREAK CHAMBER - 2.3 l/sec
HYDROBRAKE CHAMBER AS SUPPLIED PREFORMED AND
FITTED WITH HYDROBRAKE ALL AS SUPPLIED BY
HYDRO INTERNATIONAL OR SIMILAR APPROVED.
CHAMBER TO BE INSTALLED IN ACCORDANCE
WITH MANUFACTURERS INSTRUCTIONS.

30
0-

50
0

45.600mAOD

OUTLET PIPE 1 IN 200

PETER SAVAGE 1600 SERIES, A15 RATED WITH ASSISTED LIFT, LOCKABLE
SEALED COVER AND FRAME WITH SAFETY MESH WITH INTERNAL DRAINAGE

AND SAFETY GRID, 300Ø HOLE TO AID SAFE DRAW OFF.

ACCESS COVER

MAXIMUM WATER LEVEL
44.794m AOD

BERM LEVEL
45.100m AOD MIN

1V : 4H
1500

SHALLOW BENCH 1V : 4H

44.600m AOD

MINIMUM WATER LEVEL
43.900m AOD

11
00

TYPICAL SECTION ON SUDS POND

TYPICAL SECTION ON SUDS POND - OUTFALL
SCALE 1:20

EM
ER

GEN
CY O

VE
RFL

OW

43.900m AOD

OUTLET PIPE 1 IN 200

44.794m AOD

43.864m AOD

43.700m AOD

43.400m AOD

M

N

S 

R

PP

R

S 

N

M

L

K

J

H

G

F

D

E

C

A

B

A

B

D

C

F

E

G

K

J

H

L

Customer

Title

Date SizeScale Sheet
of

Checked ApprovedDesigned Drawn Revision

Customer Drawing No.

Contractor Drawing No.

Site

REVISION:

DRAWN:

CHECKED:

APPROVED:

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

C
Th

e i
nfo

rm
ati

on
 C

on
tai

ne
d h

er
ein

 is
 th

e p
ro

pe
rty

 of
 S

iem
en

s T
ra

ns
mi

ss
ion

 an
d D

ist
rib

uti
on

 Lt
d. 

an
d i

s s
up

pli
ed

 w
ith

ou
t li

ab
ilit

y f
or

 er
ro

rs 
or

 om
iss

ion
s. 

No
 pa

rt 
 m

ay
 be

 re
pr

od
uc

ed
 or

 us
ed

ex
ce

pt 
as

au
tho

riz
ed

 by
 co

ntr
ac

t o
r o

the
r w

rite
r  

pe
rm

iss
ion

. T
he

 C
op

yri
gh

t a
nd

 th
e f

or
eg

oin
g r

es
tric

tio
ns

 on
 re

pr
od

uc
tio

n a
nd

  u
se

 ex
ten

de
d t

o a
ll m

ed
ia 

in 
wh

ich
 th

e  
inf

or
ma

tio
n m

ay
 be

 em
bo

die
d S

IE
ME

NS

Contractor

Subcontractor

Patterson Reeves & Partners

D069-SEL-V00-400-DD-C-0028

DETAILS 2
DRAINAGE

EYE 400kV SYNCHRONOUS SUBSTATION

EYE 400kV SYNCHRONOUS SUBSTATION

01

A.Godding 13.09.2023

G.Hooper 13.09.2023

N.Patterson 13.09.2023

FO
R 

CO
NS

TR
UC

TI
ON

01
01 03M.Patterson S.Parr G.Hooper N.Patterson May 2023 SHOWN

CONRAD ENERGY

A0

DRAWING TO BE PRINTED IN COLOUR ONLY

DRAWING
STATUS:

PRELIMINARY   /   FOR COMMENT   /   FOR ACCEPTANCE   /   FOR CONSTRUCTION   /   AS-BUILT

FOR CONSTRUCTION

DETAILS 4 - BUND DRAINAGE D069-SEL-V00-400-DD-C-0030

DETAILS 3 - OIL SEPARATOR D069-SEL-V00-400-DD-C-0029

DETAILS 2 - POND D069-SEL-V00-400-DD-C-0028

DETAILS 1 - GENERAL D069-SEL-V00-400-DD-C-0027

SCHEDULES D069-SEL-V00-400-SH-C-0006

LAYOUT 3 D069-SEL-V00-400-LY-C-0019

LAYOUT 2 D069-SEL-V00-400-LY-C-0018

LAYOUT 1 D069-SEL-V00-400-LY-C-0017

OVERVIEW & PHILOSOPHY D069-SEL-V00-400-LY-C-0016

DRAWING REFERENCE SCHEDULE

DRAWING TITLE DRAWING No.

1. DO NOT SCALE, WORK TO DIMENSIONS SHOWN. ALL DIMENSIONS ARE IN MILLIMETRES
UNLESS SHOWN OTHERWISE.

2. THE CONTRACTOR IS RESPONSIBLE FOR THE LOCATION OF ALL EXISTING SERVICES WITHIN
THE WORKS AREA AND FOR THE STRUCTURAL STABILITY THROUGHOUT THE WORKS.

3. CONTRACTORS ARE TO BE AWARE OF THEIR RESPONSIBILITIES UNDER THE CDM
REGULATIONS & COMPLY WITH THEM AT ALL TIMES. NOTE THAT ANY HAZARDS IDENTIFIED
ON THE DRAWINGS ARE ONLY THOSE WHICH MAY NOT BE OBVIOUS TO COMPETENT
PERSONS OR ARE USUAL OR WHICH MIGHT BE DIFFICULT TO MANAGE.

4. WORKING AREAS AND METHODS TO BE AGREED BEFORE WORK COMMENCES.

5. THE TERM 'ENGINEER' REFERS TO PATTERSON REEVES & PARTNERS.

6. THE TERM 'CONTRACTOR' REFERS TO THE CONTRACTOR RESPONSIBLE FOR THE INDIVIDUAL
ELEMENT OF THE WORKS.

7. ANY CONTRACTOR RESPONSIBLE FOR THE PLANNING AND EXECUTION OF ANY EXCAVATION
WORKS SHOULD BE AWARE OF HSG47 - AVOIDING DANGER FROM UNDERGROUND SERVICE.

8. FOR ADDITIONAL CONSTRUCTION NOTES REFER TO DRAWING D069-SEL-V00-400-DD-C-0027.

CDM REGULATIONS:
SIGNIFICANT OR UNUSUAL HAZARDS HIGHLIGHTED BELOW:

THERE ARE NO RISKS UNFAMILIAR TO A COMPETENT CONTRACTOR

SAFE METHODS OF WORK ARE THE RESPONSIBILITY OF THE CONTRACTOR AND
ARE TO BE IDENTIFIED IN THE HEALTH AND SAFETY PLAN.

00 1

SCALE 1:20

m2

CDM REGULATIONS:

RESIDUAL HAZARDS IDENTIFIED BELOW

300-500mm RAISED CHAMBER COVERS WERE IDENTIFIED BY PATTERSON REEVES & PARTNERS AS A
REQUIREMENT TO REDUCE RISK - PERSONAL INJURY/LIFE. THIS RISK WOULD BE PRESENT IN THE EVENT OF
COVER FAILURE OR DISPLACEMENT IN VEGETATED GROUND OUTSIDE THE SUBSTATION SECURITY FENCE.

02

M
AX

IM
UM

 W
AT

ER
 L

EV
EL

RE
VI

SE
D

19.10.2023N.Patterson

19.10.2023G.Hooper

19.10.2023A.Godding

03

W
AT

ER
 L

EV
EL

S 
AD

DE
D 

&
AT

TE
NU

AT
IO

N 
VO

LU
M

E
CH

AN
GE

D

01.02.2024N.Patterson

01.02.2024G.Hooper

01.02.2024A.Godding


