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1.

INTRODUCTION

This report provides the background calculations for the surface water drainage design for
the proposed development adjacent to the Wharncliffe Arms, Carlton, Barnsley.

It should be read with the Drainage Strategy Report and Percolation test results, revision A
dated 08/11/2016.

The report should be read with the drainage design drawings, YH374/HD/1 and 4.
The highway details are covered with a separate report and calculations.
DESIGN PHILOSOPHY

The development site, as outlined within the drainage strategy report, will be drained using
infiltration methods. These will be either permeable paving or standard lined soakaways,
dependant on house and site layout. In some cases, it has been possible to use the
additional hydraulic capacity within the permeable pavements to allow connection of
rainwater pipes from roofs.

Foul water and surface water will have separate systems on site and the foul drainage will
connect to the public sewerage system.

DESIGN STANDARDS

The design of the infiltration systems has been based on The SuDS Manual ( CIRIA
Publication C753) and also the Guide to the Design, Construction and Maintenance of
Concrete Block Permeable Pavements, published by Interpave.

The following design parameters were used in the design.
Return Period 1 in 100 year storm event.
Climate Change + 30% added to rainfall.

Urban Creep +10% added to paved areas/roofs

The industry standard microdrainage drainage software has been used to design each
infiltration system. Using the following parameters.

M5-60 = 1I9MM
R=0.363
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4. MICRODRAINAGE CALCULATIONS

e PLOTS1,2,3,4,5and6

Roofs to lined soakaways. Roof areas = 47sqgm + 10% = 51.7 sqm
Infiltration Coefficient = 0.006m/hr

1.5m diameter soakaway, 1.8m depth satisfactory.

Driveways standard permeable paving. (250mm depth of course aggregate).

Calculations appended to rear of report.

e PLOTS7-10

Rear rwps to soakaways. Each roof area = 38sq m +10% = 41.8sq m
Infiltration Coefficient = 0.006m/hr
1.2m diameter soakaway, 1.8m depth satisfactory.

Driveways to front to be permeable paving and allowing discharge from front rwp's.
Permeable paving area = 25 sq m Roof area = 39 +10% = 43 sq m Total contributing area =
68sq m.

Fall on driveway =1 in 20

Infiltration Coefficient = 0.027m/hr

350mm course graded aggregate. Calculations with volume capped at 350mm deep.

Calculations appended to rear of report.

e PLOTS11land 12

Driveways to be permeable paving and allowing discharge from rwp's.

Permeable paving area = 37 sq m Roof area = 47 +10% = 52 sq m Total contributing area =
89sqm.

Fall on driveway = None

Infiltration Coefficient = 0.027m/hr

350mm course graded aggregate. Calculations with volume capped at 350mm deep.

Calculations appended to rear of report.
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e PLOTS 13-16

Roofs to lined soakaways. Roof areas = 47sqgm + 10% = 51.7 sqm
Infiltration Coefficient = 0.014m/hr

1.2m diameter soakaway, 1.8m depth satisfactory.

Driveways standard permeable paving. (250mm depth of course aggregate).

Calculations appended to rear of report.
e PLOTS17-24

Driveways to be permeable paving and allowing discharge from rwp's.

Permeable paving area = 23 sq m Roof area = 48 +10% = 53 sq m Total contributing area =
76sq m.

Fall on driveway = None

Infiltration Coefficient = 0.027m/hr

350mm course graded aggregate. Calculations with volume capped at 350mm deep.

Calculations appended to rear of report.

5. EXCEEDENCE AND FLOOD ROUTES

In the unlikely event that the surface water systems floods for any reason, a safe flood route
is provided. Any flood water would flow to the east, generally using the proposed highway
as a conduit and to the open land to the east.

6. CONCLUSIONS

e This development site can be drained successfully.

e Foul water and surface water will have separate systems on site.

e Foul water flows will be connected to the public sewerage system.

e Surface water from the development will be disposed of by infiltration.
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APPENDIX

Infiltration System Calculations.
e Soakaways Plots1-6
e Soakaways Plots 7 - 10
e Permeable Paving Plots 7 - 10
e Permeable Paving Plots 11 - 12
e Soakaways Plots 13 - 16
e Permeable Paving Plots 17 - 24
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SCLERAWAYS PLOTS

1-6

Designed by HM
Checked by

Micrao

Drainage

Source Control

20le.1

Summary of

Besults for 100 year Beturn Period

{+30%)

Half

Storm
Bvent

Drain

Max
Level
{m)

Depth Imfiltration
{m) (1/=)

15 61 0685 D.285 0.0
a0 61 . 225 0.525 o.0
ET 61 .262 D.662 D.0
120 min Suwmmexr 61L.500 0O.EB0Q .0
1 in Summer 61.575 0.B75 0.0
Summe=r 61 _62Z 0O_52Z 0.0
Summ=r &L_6T7E 0O_97E 0.0
Summer 61.710 1.010 0.0
Summer 61.T7Z2B 0ZE 0.0
2 Summe=r 61.736 026 0.0
560 min Summer G61.736 026 o.0
0 min Summer &1.T27 L.0ZT 0D
0 min Summer &1_655 0O_G8G a.0
0 min Summer &1.662 O.096Z2 0.0
20 min Summer &1.586 O.EBBE& 0.0
€0 min Summer 61.518 O.BLlE 0.0
00 min Summer 61.457 O.757 0.0
40 min Summer G&61.40F D_T0Z 4.0
80 min Summsr 61.252 D.652 0.0
15 min Wimter 61.14F 0O.442 o.0

Storm Bain Flooded

Brrent {mm/hx) Volum=

{m™}

3 min Summer 117 o.o

30 min Summer TEB. O.0

€0 mir. Sumer 48 o.0

120 min Sumer 20.767 0.0

130 min Sumer ZZ.EBS0 D.o

240 min Summer 1E_3T78 o.0

2360 min Summar 132.462 o.0

80 min Sommer 10.785 o.o

€00 min Sumer S 0EBE oo

T20 mirn. Sumer 7892 o.0

EBEC min Suwumer 6.211 C.0

1347 min Summer 4. 597 o.o

2160 min Jummer 2.247 0.0

2880 min Sumer 2. 662 D.o

4320 mir Sumer L. 5o o.D

ST60 min Summer 1.533 o.o

T200 1.2HL o.o

3640 o.o

(i o.0

Max
Volume=

g
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HM Design

10 The Green SCAERWAYS PLCOTS I-g
York
YO2e SLE
Date 08-11-201¢ Designed by HM
File PLOT 1l.87rCX Checked by

Micro Drainage Source Control 2016.1

Summary of Results for 100 yvear Return Pericd (+30%)

Storm b Blaax Hax Hax Status
Brrent Level Depth Infiltration Volume
{m] {m] (1/=) {m*)

30 min Winter GL.ZBE O0.5BB 0.0 1.6 o R
60 min Winter G61.443 0.743 0.0 Z.0 oK
120 min Winter EL.600 D.50D ] 2.5 oK
150 min Winter 61_6B5 0.8ES o.o o) oK
240 min Winter 61.7358 1.0305 o.0 =8 oK
360 min Wintex 61_B05 1.105 o.0 2.0 oK
480 min Winter Gl.B45 1.1435 o.0 3.2 o R
€00 min Winter 61.B6B 1.16B8 o.o 3.2 oK
720 min Winter BFl.BBL 1.1B1 0.o 2.3 oK
=L Bl 1 o.n 2.3 oK
1440 61 .B71 1.171 0.0 2.2 oK
21E€0 min Winter 61.B25 1.135 o.0 2.1 oK
28580 min Winter 61l.7BS 1.0EBS o.o 3.0 o R
4320 min Winter 61.677 0.877 o.o rihy | o R
STEQ min Winter 61.575 0. o.0 2.9 oK
7200 min Winter 61.402 0. o.o 22 o R
8640 min Winter 61.416 0 o.o 2.0 oK
10080 min Winter 61.248 O 0.0 1.8 oK

Stoxrm Bain Flooded Time-Feak
Frrant {mm/hr) Volum= {min=)

{m*}
Wintex TB 0.0 23
HWinter 409. 0.0 64
1 Winter 20 J.0 122
1 Hinter ZZ 0.0 1ED
2 Winter 1B 0.0 228
2 Winter 12 n-a 256
4 Winter 10. 0.0 4740
£ Winter 8.0 0.0 S5B4
T Winter T.B a.0 654
T 6.21L 2.0 1z
Winter 4597 0.0 1152
Winter 2.242 0.0 1604
2 Winter Z.G66Z 0.0 Z076
4320 min Winter 1.;8929 0.0 ZOED
5760 min Winter 1.523 0.0 2B1E
5 HWinter 1.ZEBL 0.0 45E0
g Winter 1.107 0.0 5456
Winter o-oaTe 0.0 EZE56
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HM Design

10 The Green SCAKAWAYS PLOTS 1l-86

Designed by HM

Checked by

Miecro Drainage

Sonrece Control Z016.1

Fainfall Detai

Bainfall Model FSR

Beturn Period (yeara) LoD
Region England and Wales

ME—€0  {mmm) 15.000

Ratioc R 0.262

Summer 3torms Yes

Winter Storms
Cvr {Summer

Cr (Finter)

Bhozrtest Storm [(min=]
Long=st Storm [(mina=a]

Climate Change &

(=1
alx
(=]
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HM Design

10 The Green
York
¥Yo2e SLR

SOLKAWAYS PLOT3

1—=D

Designed

by HM

Lined Socakaway

File PLOT l.srcX Checked by
Micro Drainage Source Control 2016.1
Modsl Details
Storage is Online Cover Lews=l (m) 62.500

TIUCTUEE

Infiltration Co= cient Base

Infilcration Comfficient Jide
Zafety Factorx
Porosity

Invert Levesl (m)

Ring Diameter [m]

Pit Muleiplier
Humber Required
Depth

=]

(=]

Volume=

Depth

ri ra

o
oo

oo

(=R = i B
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HM Design

10 The
York
Y026

Green

A
(=)

PLOTS 7-10

SOAKAWAYS TO RELR

LR
B-11-16

Date 4
PEOT 7T .3TcH

File

Dezsigned by HM
Checked by

Micro Drainage

Source Control

2016.1

SUrmary

]

f RBesults for 100 year Beturn Period

{+30%}

LIS R I SR (U EL TR SR

[

=1 G

oy

]

[ O OO s T R TSRS T T PR E'1]

Half

Drain Time : 1168 minctes.
Hax
Lewel

{m)

HMax Max HMax
Depth Infiltration Volums=
{m) (1/=) {m*)

min Jummer 55.794 0_464 1] 0.9
min Jummer 59_.956 0.656 0.0 1.2
min Sommer S0.12E6.0.BZB 0.0 1.5
min Summer &60.200 1_.000 0.0 0L |
min Swmmer 60,2082 1.083 0.0 1.0
min Summe=r &60.451 1.151 0.0 2.0
min Swmmer 60.516 1.Z21B 0.0 =8
min Jummer 60.556 1.256 0.0 2R
min Sammer G0.576 1.276 o.0 2.2
min Sommer &0 1.283 0.0 2.2
min Jummer &0 1.2B6 0.0 P
min Summer &0 L .278 0.0 2.3
min 3ummer &0 1.245 0.0 2.2
i &0 1.203 0.0 =%
min Summer &0 X _EXT 0.0 Z2_.0
min Summer &0 L. 025 a.0 1.5

&0 0.851 0.0 EZop

&0 0.BES o.0 1.6

60.126. . 0.826 1] 1-25

58.853 D.553 0.0 1.0

ST TR T

O o in

o

=1 on s B8 B3

LR e S I

4
€
g
2
€
4
=

T

&

L B T N I O R

Ho oo .

Stoxm Rain Flooded Time-Feak
Frant {mm/hr] Volum= {min=)
(m*}
iim Summer 117.Z21E 0.0 18
in: Summer TE.217 0.0 24
in Summer. 48837 0.0 6%
An o Summer: 30.T6T a.0 124
in Jummer 22650 o.o 182
min Jummer 1B._.278 0.0 242
min Summer (12.462 o.0 262
min Summer 10.785 0.0 402
min Jummer S_DEBE o.o 620
min Summer T.892 0.0 720
min Sammer 6.311 0.0 BZEB
min Summer 4. 587 0.0 1070
min Summer 2.2342 0.0 1472
Summer 2.6R2 o.o 1800
Summer L.8289 0.0 =724
Summer 1.522 o.0 2520
Summer I 2al 0.0 4378
Summer 1 o.o 5104
min Summer 0. 0.0 5844
min Winter 117 0.0 158

Status

OO0 o000 000000000000 000

©®1932-201¢ XP
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HM Design

10 The

Graen

PLGTS
SORERWAYS

T-10

T REAR

Designed by HM
Checked by

Source

2006.1

Contro

Summery of Besults for

year Beturn Periocd (+30%)

Storm
Brrent

30 min Winterz
60 min Winbex
120 min Winter
1830 min Wintex
240 min Hinter
360 min Winter
480 min Winter
600 min Wintex
T20 min Winter
560 main Wintex
1440 min Winter
2160 min Hinter
2880 min Winter
4320 min Winter
3760 min Winter
T200 min Winter
5640 min Winter
10020 min Winter

Mmar
Level
{m)]

g0.028
60.2ZZ9
60.4Z24
g0.520
60.586
60.675
6O.722
GO.745
g0.782
60 TET
&0.750
60.705
60. 642
EO.5LL
G60.3B8
60.ZB5
60.185
&0.

Storm
Brent

1440 min
2160 min
-

4320 min
5760 min

1
]
'

Winter
Winter
Winter
Winter
HWinter
Hintar
Hinter
Winter
HWinter

Winter
Hinter
HWinter
Hinter
Hinter
Hinter
HWinter
Hinter

o HMax Hax
Depth Infiltration Volume
{m) (1/=) {m*})

0.738 o.o 1.3
0.523 0.0 i R
1.123 0.0 Z.4
1.220 0.0 2.2
12895 0.0 Z.3
1.275 0.0 s
i 1oty o0 Z.5
13449 o.0 2.8
1.453 D.o Z.86
1. 467 R 2.6
1.450 0.0 Z.6
1.405 0.0 Z2.5
1.243 0.0 Z .
1.211 0.0 Z.1
1 _DRS9 0.0 1.8
0.9E5 0.0 i 4
0.EDS o.0 1.8
0.B17 0.0 g

Bain Flooded Time=-Peak

{mm/hr) Volume (mins)
(m*}
78317 n-a 22
40.037 a.0 g2
30767 0.0 122
2Z.B50 0.0 LED
1B.378 0.0 Z3B
12 .462 0.0 254
10.785 0.0 468
5 .0BE n-a SEBZ
72882 0.0 602
6.311 0.0 50E
4,597 2.0 1124
2.2342 0.0 1SED
2.662 0.0 2044
1:58I8 0.0 2036
1.533 0.0 2EDD
12831 0.0 4608
1.107 0.0 5440
D976 0.n 6248

Status=

OO0 00 0000000000000
L]

|®l882-201%
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HM Design
10 The G

m

LOTS 7-10

KRWAYS TO REAR

Green O
L

H
o
L
(]

wn
2l

LR
8-11-16 Designed by HM

=
jal
(%)
i
L

ile PLOT 7.3rcx Checked by

a1
Micro Drainage Source Control Z01e.l

Rainfall Details

|‘|1
Ly
n
x
b
)
ot
1]
"

Bainfall Model

RBeturn Period (ye=ars 100 Cwr
Region England and Wales Cwr |
MS—60 {mm; 18 000 Shorte==t Storm L
Ratioc B 0.262 Longe==st Storm (mins] 10080
Summer Jtorms Yas Climate Change & =20

] £ 0_00e
®1L982-2016 XF -Soluticns
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PLOTS 7-10

SOREAWAYS TO REAR

Date 03-11-16 Designed by HM
File PLOT 7.srcx Checked by
Micro Drainage Source Control 2016.1
Model Details
Ztorage is Online= Cover Level {m] &1.100
Lined Scakaway Structure

tration Eaz= o Ring Diamecer [m} 120
Infiltration Side 1] Pit Multiplier 1.5
afety «8 Humber Recuired 3

Forosity D.20 Cap Volume Depth (m] L1.500

Invert Level {m] 50.200 Cap Imfiltration Depth [m} 1.500
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HM Design

10 The Green
York

T02e SLR

Permeable paving to front of
plots 7=

10 with rwps connected

03-1

1-201
File PPl.srcx

Date

L}

Designed by HM
Checked by

Micro Drainage

Sonrce Control

2015.1

Surmmary of

Results for 1

oo

year Beturn Period

{+30%)

Half Drain Time : 116 minutes.
Storm Max Im o Max Hax Status
Bwent Level Depth Infiltration Volume
{m] (m) (1/=) {m*])
Summer &0.285 0.208 0.2 1.2 oK
Summer 60452 0.262 0.2 x-7 oK
Summer &0.496 0.406 0.2 2.0 oK
Sammer. 60.520 0.430 D.2 Z£.2 Flood Risk
Summer 60.521 0.431 D.2 2.2 Flood Risk
Summer &0.514 0_424 0.2 2.2 Flood Risk
Summer 60.4092 0.402 0.2 2.0 0K
Summe=r &0.47L T_2E1 0.2 2 k< oK
Summer  60.451 0.261 0.2 L7 o-K
Summer &0.432 0.2 1.5 oK
Summer &0.3598 0.20B p.2 1.2 R
Summer 60.250 0.260 0.2 0.o oK
Summer 60.320B O.21B D2 D7 G K
Summer 60.278 O0.1EBE 0.1 0.5 0K
Summer &§0.237 0.147 0.1 0.2 oK
Summer  60.211 0.1Z1 1] .2 o-K
Summer &0.192 0.103 1] .1 oK
Summer. 60.1B0 0.390 1] oL oK
Sommer &0.170 O.DED a 0. oK
Wintexr 60422 0.223 a L oK
Storm Bain Flooded Time-Peak
Brent {mm/hr] Volome= {min=)
(m™})
15 min Summer 0:0 LB
3T min Summer 0.0 22
60 min Sumer o.a g0
G Summer 0.2 1oz
Summer D.0O 124
Summer 0.0 1aB
Summer 0.0 Z36
Summe=r - 10.785 0:0 204
Summer S . DEBE 0.0 26E
Summer T.HO2 o.0 434
Summer 6.211 0.0 S5E
14 Sammer 4.587 o.0 ToZ
21 Summer 2.24 0.0 1148
Z8 Summer E_BGE 0.0 1500
43 Summer 1._&825 0.0 2208
57 Summer 1.522 0.0 Z844
T2 Summer 1.281 0.0 2ETE
56 Summer 1 T 0.0 4400
10 Summe o g.0 5136
Winter 117. 0.0 1E

9g2-201&

HM

DESIGN

10 The Green York YO26 5LR 07919 031289




HM Design

The

Green

-
e
[B%]
(a3}
i

LR

Permeable paving
plots

_—

bt front of

7-10 with rwps connected

Date 03-11-201e
File PPl.srcx

Designed by HM
Checked by

Micro Drainage

Source Control

of Results for

100 year Beturn Period

%)

{+30%

Stoxm Max Max HMax HMax Status
Brrent Level Depth Infiltration Volume
{m} m) (1/=) {m*)

30 60.482 0.3832 0.2 Fr s Q
&0 60.545 D.455 0.2 2.3 Flood Ri

120 60,586 0406 o 2 Z.5 Fload

180 Winter 60.5BZ2 0.402 0.2 2.5 Flood
240 Winter 60.567 C.477 0.2 2.5 Flood Ri

JEC Winter 60.526 0.436 0.2 2.2 Flood
430 Winter 60.490 0.400 0.2 Z.0 &
€00 min Winter 60.458B 0.35E 0.2 1.7 o
T20 min Winter £0.420 T_240 0.2 1.5 2
O min Winter 60.380 O.290 D.2 Trog, [+
1440 Winter 60.225 0.225 0.2 0.8 [+
2160 Winter 60.275 0.1B5 0.1 0.5 =
2580 Winter 60.Z24Z 0.15Z 0.1 0.3 o
4320 r Winter 60.202 0.112 .1 0.2 &)
STEC Winter 60.1E0 D.280 0.1 0.1 4
T200 Winter 60.165 0.075 0.1 0.L s
8640 min Winter 60.155 D.C0ES 0.0 0.1 o
10080 min Winter -60.147 D.05T7 0.0 0.0 [+

Storm Bain Flooded Time-Feak
Brrent {mm/hr) Volume (mins)
{m?*}
30 min HWinter TE.317 0.0 2z
Winter 45.9037 0.0 &0
1 Hintec 30, TET B 114
Winter 2Z.B50 0.0 laa
HWinter 1EB.278 0..0 12
Winter 12.462 0.0 25B
Winter 10.785 0.0 2ZE
Hinter 5. 0BE 0.0 =1=1-}
Winter 7882 0.0 462
Hinter 6.211 0.0 5TH
HWinter 4_507 0.0 B1O
HWinter 3.342 D..0 1168
Winter Z_662 0.0 1524
Winter l1.5z29 0.0 2208
Winter L.532 0.0 2826
Winter 1.2B1 a.a 3672
Hinter 1.107 0.0 42402
Wintex O-O7E 0.0 51328

o]
e

o e

o

o

@1982-2016
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HM Design

10 The

Green

4
Vo

o

(R

4 ¥ LR

o

plots

Permeable paving

7-10 with Twps

front of
connected

Date 03-11-20%1¢ Designed by HM
File PPl.srcx Checked by
Micro Drainage Source Control 20l6.l

2torags i=

Model Details

Online Cover Le=w=l

{m}

Porous Car Park Structure

Membrane Percolaticom
Max Percolati
Jafet

Invert L

Infilcration Coefficient Base

tmfhey O_02700

{ramf hx ) 1000
om (Lf=) 6.5
v Factor 1.0 ‘Depxe
Porosity 0.20 Eva
mrel  (m} &0 . 080 Cap

e0.6350
Widsh (m 4.6
Length.  (m) 5.4
Jlope {1:X ZD.0
sion Jtorage [(mm S
poration (mm/day a
Volumse Depth (m} 0.250

&Ly

g2-2016

¥P Scluticmns
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HM Design

10 The

Green

4
Vo

o

(R

4 ¥ LR

o

plots

Permeable paving

7-10 with Twps

front of
connected

Date 03-11-20%1¢ Designed by HM
File PPl.srcx Checked by
Micro Drainage Source Control 20l6.l

2torags i=

Model Details

Online Cover Le=w=l

{m}

Porous Car Park Structure

Membrane Percolaticom
Max Percolati
Jafet

Invert L

Infilcration Coefficient Base

tmfhey O_02700

{ramf hx ) 1000
om (Lf=) 6.5
v Factor 1.0 ‘Depxe
Porosity 0.20 Eva
mrel  (m} &0 . 080 Cap

e0.6350
Widsh (m 4.6
Length.  (m) 5.4
Jlope {1:X ZD.0
sion Jtorage [(mm S
poration (mm/day a
Volumse Depth (m} 0.250

&Ly

g2-2016

¥P Scluticmns
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HM Design

10 The
York

¥02e SLE

Green

PLOTS
Permeable paving with
connected.

11 AND 12
TWRS

Date

File

08-11-16
BPP-FLOT

Designed by HM

1lgl2.=srcx Checked by

Micro Drainage

Source Control

2016.1

Summars

=

of Results for

100 year Return Periocd (+30%)

1
3
£
i
4
€

i

3]

1
1
2
2
4
£

b

Storm
Brant

min Jummer 59651
min Summer S59.685
min Jommer S559.72E

i Summer S9_740
min Jummer 50_T27
min Summer 585_T72B
min Summer 58.705
min Juommer S59.68Z
min Summer S559_66L1
min Jommer S99 641
min Semmer 59_60B
min Jummer S55_587
min Jummer S59.551
min Summer 58.542
min Summer 55.535
min Summer S59_530
min Jummer 59_5E26
min Summ=r 559_524
min Jummer S59.522
min Winter S59_67Z

Storm
Burent

15 min Summer
30 min Summer
£0 min Sumerz
120 min Summer
1580 min Summer
240 min Jummer
FE€0 min Summer
43¢ min Suwmer
€00 min. Summer
T20 min Summer
560 min Summer
1440 min Jummar
2160 min Summer
2520 min Sumer
4320 min Summer
5760 min Summezr
T200 min Summer
2640 min Summar
12380 min Somer
15 min Winterxr

90 minotes.

Max
Depth Infiltration
{m)

Hax
Volume

Status

{1/=)

g

0.141 0.3 1.8 oK
D.1B5 o.3a 22F o R
O.21E 0.2 Z.5 oK
O.Z20 0.2 .6 oK
0.227 0.2 2.6 oK
D.218 2.2 2.5 oK
o.18 0.3 2.2 oK
.17z ] Zz.0 o R
D.151 a.2 1.7 o R
0.131 0.3 1.5 oK
0.DoE 0.3 2 e2q S oK
0.D57 p-2 0.6 oK
oO.041 0.2 2.5 oK
o.023 r:2 0.4 oOR
D.0ES D.x 0.2 o R
0.DzD I3 0.2 oK
0.01% _L. 0.2 oK
o. L 3 0.2 oK
o. 0.1 0.1 oK
0. .3 1.8 o R

Bain Flooded Time-Feak

{mm/hr)] Volume (mins)

fm™}

117 _Z18 o-O 1B
TB.317 0.0 22
48._837 o.o 60
20.767 o0 54
ZZ_B50 o.0o 1ZB
1g.2769 DO 162
12.462 0.0 Z20
10785 o-0O 296

O _DEB o.o 260
7-8592 0.0 4z0
6.311 D.O 540
4_ 507 D.O 754
2.242 D:O 1104
2662 o.0 1468
1.820 o.o 2200
1._532 o.o 2026
1_ZEBl -0 2672
L.107 o.0 4228
0.876 0.0 5072
117218 0.0 7

®L982-20L6

P

L]
o
I a
0o
ot
-
Il
=]
o
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HM Design

10 The Green
York

i
=]

PLOTS 11 AWD 12
Permeable paving with rwps

connected.

Y026 SLE
Date (08-11-1&
File PP-PLOT

1lgl2.5rcx

Designed by HM
Checked by

Micro Drainage

Source Control Z01e.l

Summary of Results for 100

year Return Pericd

(+30%)

Storm
Brrent

n Winter
Wint=r

min Winter
min Winter
min Winter

Winter

Hintex

Storm
Brent

(SR

o

HMax Fax HMax Hax Status

Level Depth Infiltration Volume

{m} {m) (1/=) (m*®)

50,722 0 D.2 2.8 oK
58.762 D 0.2 2.8 (o 8
50.7T5 0.28 0.3 2.0 oK
58.T768 D.Z59 0.2 2.8 oK
58.755 0.Z45 D.2 2.8 oK
58.719 D.Z09 0.2 Z.8 oK
50.6B4 D.17% D.2 2.0 0K
58.651 0.1 0.2 1.6 oK
50_62ZZ 0. 0.2 1.2 oK
50_.5T77 D. D.2 0.E oK
58.552 0 0.2 0.5 oK
50.541 0 0.z 0.2 o R
58.525 O 0.1 J.2 oK
50.5Z8 O D.1 -2 O K
50.5Z4 0 o: 2 oK

5 o 1

o 1

[}

Bain Flooded Time-Paak
{mm/hr) Volome (mins)
fm*}

Wintex TE.Z217 0_0 21
Winter 45.937 0.0 ]

22 _B5O 0-0 132E
Wint=r 18.270 o-o 176
Winter 12.462 p-0 Z50
Winter 10.785 0.0 21E
Winte=r S .0OEE 0.0 B2
Winter T7-BOZ D_o 44z
HWinter E.21L 0.0 54E
Winter 4 587 o.o TEE
Winter 2.242 0.0 1104
HWinter 2_ 662 o-o 14585
Winter 1929 0.0 2204
Winter 1_52332 O-0 ZE4E
Winter 1_ZTAY 0.0 2672
Winter 1.107 0.0 4204
Winterx 0.97E D_o 5224

[ I I

(=1

982-201l¢ XP
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M De

sign

10 The Green PLOTS 11 AHD 12
Yor Permeable paving with rwps

Vo

Y02l SLR connected.
Date 03-11-16 Designed by HM
File PP-PLOT IlelZ.srcx Checked by
Micro Drainage Source Control 20l6.l
Rainfall Details
Rainfall Model ESR HWinter Storms Yus
Beturn Period (years) 100 Cv {Summer] 0.750
Region England and Wales Cvr {Winmer] 0.B40
MS5—E6C {mm} 15 000 Shorte==t Storm 15
Ratic R 0.262 Longest Jtorm looeod
Summer Storms Yas Climat= Change % +20
Time Area Diagram

Total Area (hal 0.00%G
Time (mins) Ares
FProm: To: (ha)
o 4 0.00%9
@1982-201&6 XP Scluticns
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HM Design

10 The Green

York

PLOTS 11 AND 12
Permeable paving with rwps
connected.

¥026 SLR
3

'P-PLOT

11512 .3rcx

Designed by HM

by

Checked
C

v
Source Contral

m
[
=
(]
|
i}
i
s
]
an]

Micro Drainage C 2016.1
Modsl Details
Storage i=s Online Cover Lewel {m) 589.850

ark Structures

Membrane Percolation

Max Percolation

Infilcration Coefficient Ba=ze

(m/he) 002700 Widsh
{rm/ hx]) 1000 Length
(1= 19:5 Slope
Jafety Factox 1.0 Depression Storage
Porosity 0.2d Evaporation
Invert Leis=l {m) 58.510 Cap Volume Depth

(mm f day}

[m} a.
(=) 10.
1]

'
L3 L Comoon

[m] 0O.2350
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HM

10
York
Y026

PLOTS
SORKRAWAYS

13-

iz

Date

File

Dezsigned by HM
Checked by

Source Co

ntrol

2016.1

Summary of Besults for 100 year Return Period (+30%)
Half Drain Time : 507 minutes.
Storm Hax HMax HMax Hax Status
Bwent Lewel Depth Infiltration Volums=
{m) {m) {1/s) {m*)
15 min Summer S58.211.0.51L 0.0 PR oK
30 min Summer S5E8.407 0.EBD7 0.0 L% R
60 min Summer S55.606 1.005 0.0 1.8 oK
120 min Summer SBE.THE 1_LEE 0.0 = oK
1830 min Bwmmer SE_BT0-1.Z270 0.0 2.2 oK
24C min Summer S5B_807 1.207 0.0 Zz.32 oK
360 min Summer S5B_B27 1.327 0.0 2.3 o R
480 min Summer S5E.8532 1.232 0.0 2.2 o R
600 min Summer S5B.930 1.330 0.0 2.3 o R
T20 min Sommer 5B_DBZ2 1 .323 0.0 2.2 oK
BEQ min Jwmmer S5E.901 1.301 0.0 2.3 o R
1440 min Summer 5B8.836 1.Z26 0.0 2.2 oK
2160 min Z3ummer S5B.732 1.1233 0.0 = | o R
2880 S58.640 1.040 a.0 1.8 oK
4320 SB.48% D.BBES 0.0 LU oK
S760 SB.265 0_.760 2.0 A S oK
T200 58.271 D.67L 0.0 E. 2 oK
S8.1EB5 0 _585 0.0 1.0 o R
58.121.0.52L 0.0 0.9 = B 4
S58.285 0D.G6ES 0.0 d 2 o R

Storm
Brent

15 mim
30 min
&0 mim
120 min
180 min
240 min
FE0 min
480 mim
€00 min
T20 mim
EEQ min
1340 min
2160 mimn

4320

STEQ

T [
10080 mim
5 min

Summerzr
Summex
Samme
Summear
Summer
Summer
Summer
Summer
Summer
Summer
Sammer
Summer
Summer
Summer
Samme
Samme
Summer

Summer

uImme

Winter

117.Z1B
TE.217
42.527
20:767
22850
1E.270
13.462
10.7585
o.0BE
7.802
6.211
4.507
2.242
Z.662
L.828
1.523
1.281
%
0.
Tty 3

Volume=
{m*}
0.0
0.0
0.0
0.0
0.0
o0
o.o
0.0
0-0
0.0
0-0
0.0
0.0
0.0
.0
0.0
o.o
o-o0
0.0

W0 B e 0
[N T R P R

o N ke B3 B3 A b

1
WU N Fan
W T

I R T
oo

;o) o Faodn
A

n
o o

®1932-201¢ XP
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HM Design

=

10 The Green
York

PLOTS 13-1&
SORFAWAYS

Y026 SLRE
Date 08
File PLOT 13.srcx

Designed by HM
Checked by

Micro Drainage

Sonrce Control 2016.1

100 year Beturn Pericd

LT TS B Y SR TN

s

o B

=
4

o kA

L R O o I I T R )

e O oM B3 D oo e T B3O B0 0w

L S R e e S ]

(=]

LU RS "I R AR o I S e
[T S0 ' S TSR N RS PR R T SC TS PR 1)

s

L T B S R A

[

SB.506
SB.73L
58.940
S50.036
59.0B2
S58.12

50,11

Moo oo
m m M omm MM WD D
i i

inonon

Storm
Bvent

Hinterx

Hintex

in Winter

Hinter

Winter

Winter
Hinter
WHinter

Winter

Winter

Hinter

HWinter

Hinter
Winter
Winter
Winter
Hinter

Hinter

HMax Max Hax Status

Depth Infiltration Volume
{m) (1/s) m*)

0.808 oo 1.8
L1231 0.0 2.0
1.340 0.1 2
1.426 0.1 Z.5
1.4E2 0.1 Z.6
R 2T

R Z2 37

D1 2.8

OD.L L

1] 0.1 2.4
L.Z21 0.0 2.2
1.DEB o.o Pt
0.BBZ 0.0 L6
D.T25 n.o 1.2
D.602 0.0 1.1
a.502 o.o 0.8
J0.323 0.0 0.7

Bain Flooded Time-Feak
{mm/hx} Volume {mins)

{m™*}
78.217 0.2 22
40._037 0.0 &2
30.TET7 0.0 LZo
ZZ.8350 0.0 178
1B.278 0.0 224
13,462 D5 344
10.785 0.2 42E
o .DBE 0.2 472
7.BBZ2 0.0 S4B
6.211 0.0 702
4.587 0.0 100E
2.342 0.0 1444
Z.662 0.0 1H4E
L. 9250 0.0 2680
L.532 0.0 2456
L.ZB1 o.0 424E
L.107 0.2 5008
0.578 0.0 5744
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To2e

SCRERAWAYS
SLE

PLOTS 13-16
T

Date

Fil

08-11-1s6

PLOT 13.arcx

Checked by

Designed by HM

Micra Drainage

rol

Source CORET

2016.1

Bainfall Details

Bainfa Model FSR Winter Storms ¥es
Beturn Period (years) 100 Cv {Summer] O0.750
Region England and Wales Cr {Winter] 0.EB40
43—E€0  {mm} 18 000 Short==t Storm [(min=] 15
Batio B 0.268 Longest Storm (mins] 10080
Summer Storms Yaus Climate Change & +20
Time Area Diagram
Total Area (ha} 0.005
Time (mins) Ares
Prom: To: ()
a 4 0.005
®1982-2016 ¥P Scluticns
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Model Details
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e
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[=]

Storage is Online Cover Lewsl {m)

Structure

Infiltration Co= Ring Diameter [m) 1.20
Infiltration Co= Pit Multiplier 1.5
2afety Factor 1.0 Humber Reguired i

Porosity O.20 Cap Volume Depth (=} I.500

Invert Le=wel {m) 57.600 Cap Infiltzation Depth (m] 1.500
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