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Introduction

The following drainage strategy has been prepared on behalf of D. Brown Building
Contractors Ltd. to support a full planning application for Phase 3 of the proposed
residential development, at Land off Wignals Gate, Holbeach.

This strategy is based upon Andrew M Wright Ltd. Site Layout drawing 071605-
PD102-D2.

The object of this report is to clarify the design philosophy followed when preparing
the proposed surface & foul water drainage arrangement and to outline the
proposed solution in sufficient detail for all relevant parties to be able to comment.
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
Sidebottom Richardson Cheng Ltd.

Location & Site Description

The site is located to the south of Wignals Gate and has typical low-lying flat Fenland
topography.

Ground investigations to determine soil infiltration rates took place on site, the
location and results are attached ref 36916/SK02. These results demonstrate that the
soil infiltration rate is relatively poor and although they would be acceptable for the
individual private plot drainage, it would be inadequate to provide infiltration as a
disposal method for the Highway surface water.

The Phase 3 part of the development is an extension to the South of the previously
approved Phase 1 & 2. It is proposed that an additional 27 dwellings are to be
provided. These will be accessed via either the previously approved Highway or an
additional section of Highway to be adopted by Lincolnshire County Council. The
following report will address how this section of additional Highway will be drained.



Discussion

It is proposed to use the same design philosophy for Phase 3 as the previously
approved Phases 1 & 2. The drainage strategies supporting these previous phases are
included at the end of the report.

Surface Water Design Proposal

As before, it is intended to discharge surface water from the road only into the existing
Holbeach New River to the East of the site. This is a South Holland Internal Drainage
Board maintained watercourse and the designed outfall will enter the watercourse at
a relatively high level, approximately at the 1:100 year design water level within the

existing watercourse.

The design proposals are shown on SRC drawing 36916 / 500A & 501A. The existing
Phase 1 & 2 Highway areas are shown green and purple respectively and the proposed
Phase 3 is shown orange.

The extent of proposed impermeable Highway is 1,070m?, this is to be collected via a
series of trapped road gullies and underground pipe network located beneath the

carriageway.

The flow to The South Holland IDB system will be restricted to a maximum of 5.0 litres
/ second, therefore an attenuation basin is to be incorporated to store runoff above this

wvalue.

The site layout local to Phase 3 lends itself to the attenuation basin being located online
whereas the previous phases had their basins located offline. Locating the basin online
has two advantages, efficiency, and water quality improvement. All the run-off from
the highway will flow through the basin therefore it is proposed that vegetation is to
be planted within the basin to provide pollutant removal for up to the 1:1 year event,
in accordance with CIRIA SuDS Manual 2015 guidance.

Should the system fail due to blockage cause by poor maintenance the overland flood
flow routes will direct water to the existing watercourse. It is proposed that site levels
are to be increased on the West of the site therefore the proposed topography will
direct surface water Eastwards via the public open space to the existing watercourse.
This will prevent any flooding to proposed or existing dwellings.

The system has been modelled utilising MicroDrainage and the calculation inputs and
outputs are included within the calculation package 36916-MD-01A.



The system including the attenuation basin is proposed to be adopted by Lincolnshire
County Council as part of the Section 38 agreement.

It is proposed that the surface water runoff from the dwelling roofs and private drives
will be dealt with in the same manner as the previous phases. Roof water will be
collected in a traditional manner and piped to suitably sized soakaways located in the
dwellings rear garden. The driveway construction will be permeable paving and have
a suitably designed open graded sub-base depth to temporarily store the runoff prior

to infiltration.

Foul Water Design Proposal

Drawing 36916 / 501 A demonstrates that the Anglian Water foul sewer which is to be
constructed during the Phase 1 & 2 works, is at an adequate depth to allow the
proposed Phase 3 to drain via gravity.

It is necessary that site levels are to be raised to a certain extent to suit the Flood Risk
Assessment and to allow the Highway drainage to outfall to the existing watercourse.
This allows adequate cover to be provided over the proposed foul sewer in the South

West corner of the site.

The proposed foul water sewer extension is be offered for adoption by Anglian Water

as part of a further Section 104 agreement.



List of Appendices:
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Introduction

1) New Planning Requirements make it necessary to consider Sustainable Drainage
Systems (SuDS) with respect to planning applications of the size and number of
dwellings in this instance.

2) It is recognised that the type and scale of this development is what the local
planning department is supporting. This being relatively dense use of available land.

3) The site is located to the south of Wignals Gate, and has typical low-lying flat
Fenland topography. The proposed development site area is 5.1 hectares.

Discussion

With respect to SuDS, the introduction of a swale/filter drain along the road/pavement
was considered. Due to the limited amount of available land and the relatively short
length of road, these were considered to be impractical and unreasonable and
therefore discounted. Furthermore, the high ground water table and flat topography
experienced in the Fenland areas make these features unfeasible. These challenges are
highlighted in ‘Lincolnshire Development Roads and Sustainable Drainage Design
Approach, November 2017 Edition’.

Further thought/discussion was given to providing a permeable road surface
throughout and an open stone road base with an impermeable membrane to direct
water to the drainage system.

This was considered unworkable since there would be many penetrations in the
membrane for the foul sewer and all services.

Furthermore, Lincolnshire County Council would not adopt a permeable road surface
in this area due to the high ground water table.

Although an Internal Drainage Board open drain is present to the Eastern side of the
site, there is a requirement to minimise rainfall discharge into their system.
Consequently the available space for soakaways to accept roof water also needs to be
considered.



Ground investigation to determine soil infiltration rates took place on site, the location
and results are attached ref 36916/SK02. It can be seen that the soil infiltration rate is
poor and although this is acceptable for a 1:10 year event for roof water, soakaways
would not be suitable for Lincolnshire County Council 1:30 year event requirement.

With respect to the local plan, it is necessary to provide affordable housing.
Consequently, on small sites, it is necessary to have a relatively dense development,
giving limited available space for swales, lagoons etc.

Having considered the “Development Road and Sustainable Drainage Specification
and Construction”. May 2018 Edition, issued by Lincolnshire County Council
Highway and Flood Authority, it is clear that the introduction of swales or filter
drains, would not comply with the design requirements of the document.

Reference being made to Figure 5/8 Element 12 and Figure 5/12 element 9, where in
the Fenland Area the maximum ground water level cannot be achieved, please refer
to ground investigation information attached.

Design Proposal

It is intended to discharge surface water from the road only into the existing South
Holland Internal Drainage Board system to the east of the site via two separate
outfalls.

Both outfalls will have a restricted discharge to 5.0 litres per second via the use of a
HydroBrake located in an upstream chamber to the edge of the IDB easement strip.
The excess flows over this discharge rate will be stored in the new upstream pipe
network, underground storage pipes and open attenuation areas within the public

open space.

Surface water from the roofs will be placed in suitable designed soakaways.

Please refer to attached drawing No.d 36916/15C for drainage design and layout of
both surface and foul water. This drawing has been prepared in conjunction with
MicroDrainage design calculations, also attached.
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Calculation Summary:

The following calculations demonstrate the design of the surface water drainage system serving
the adoptable Highway and footpath The design proposals are shown on SRC drawing
36916/501.

The system has been designed for storms up to and including the 1:100yr +30% climate change
event.

The Highway drainage is collected via road gullies discharge to a pipe network beneath the
road.

An online attenuation basin has been modelled on PN9.003, please refer to page 13 for details.

A proposed flow control has been incorporated within H104 to limit discharge to a maximum of 5
litres / second.

The system outfalls Holbeach New River which is maintained by South Holland IDB. A
surcharged outfall has been modelled to suit the 1:100 year plus climate change level of 1.63
ODN.

The purpose of these calculation is to support the planning application and therefore they
should not be used solely, for the detailed design/construction.

2021 Sidebottom Richardson Cheng Ltd




SRC Ltd. Page 1
15 High Street Residential Develcopment off

Spalding, Lincs Wignals Gate, Holbeach, Lincs.

PE1l 1TW For D Brown Builders

Date 19/02/2021 12:34 Designed by MP

File 36916-MD-01A.MDX Checked by SRC

XP Solutions Hetwork 2019.1

STOEM SEWEE DESIGH by the Modified Eaticnal Method

Network Design Table for Storm

« - Indicates pipe capacity < flow

FM  Length Fall Slope I.Area T.E. Base k HYD DIA Section Type Auto

{m) (m) (1:X) (ha) (mins) Flow (l/s) (mm) SECT (mm) Design
%.000 63.250 0.380 le6.4 0.06%  5.00 0.0 0.400 o 225 Pipe/Conduit [
10.000 22.000 0.150 146.7 0.013  5.00 0.0 0.600 o 150 Pipe/Conduit L
2.001 &1.980 0.375 165.3 0.024 0.o0 0.0 0.600 o 225 Pipe/Conduit [
2.002 16.478 0.100 1e4d4.8 0.000  0.00 0.0 0.600 o 225 Pipe/Conduit [
$.003 11.232 0.075 149.8 0Q.000  0.00 0.0 0.400 o 225 Pipe/Conduit [
%.004 1%.000 0,125 15z.0 OQ.000  O.00 0.0 0.600 o 150 Pipe/Conduit &

Network Results Table

BN Rain T.C. US/IL E I.Area E Base Foul Add Flow Vel Cap Flow
{mm/hr} (mins) (m) (ha) Flow (1/s) (1/s) (1/s8) {m/a) (L/s) (1/s)

5,000 T5.00 6.04 Z.655 0.089 0.0 .0 0.0 1.01 40.2 14.1
10.000 75,00 5.44 2,500 0.013 0.0 0.0 0.0 0.83 1l4.6 2.7
%.001 T5.00 T.06 2.275 0.107 0.0 0.0 Q.0 1.01 40.3 21.7
%.002 75.00 T.33 1.3%00 0.1a7 0.a 0.a Q.0 1.02 40.4 21.7
8.003 T5.00 T.51 1.800 0.1a7 0.0 0.0 Q.0 1.07 42.4 21.7
.004 75.00 T.90 1.725 0.14a7 0.0 0.0 .0 0.81 14.4a 21.7
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SRC Ltd. [Page 2
15 High Street Residential Development off
Spalding, Lincs Wignals Gate, Holbesach, Lincs.
FE1l 1TW For D Brown Builders
|[Date 18/02/2021 12:34 Designed by MP
File 3691¢-MD-014,MDX Checked by SRC
%P Solutieons ‘Network 2019.1
Manhole Schedules for Storm
MH MH MH MH MH Pipe Out Pipes In
Hame CL (m) Depth Connection |Diam.,L*W BN Invert Diameter EN Invert Diameter Backdrop
{m) {mom) Level (m) (mm} Level (m) (mm } (mm}
H100 | 3.530|0.875 | 0pen Manhole 1200 | 9.000 Z.655 225
H101| 3.250|0.750|0pen Manhole 1200 | 10,000 2,500 50
H102 | 3.115|0.840 |Open Manhole 12a0| 9.001 2,275 225 9.000 2.275 225
10. 0040 2,350 150
H103 | 2.800|0.%00 |0pen Manhole 1200 | 49.002 1.200 225 8.001 1.900 225
Bagin| 2.700|0.%00 | Cpen Manhole 12900 | 9.003 1,800 225 9,002 1.800 225
H104 | 2.700|0.%75 |Open Manhole 1200 | 92.004 1.725 50 9.003 1.725 225
2,6001.000 |Open Manhole 0 OUTEALL 9,004 1.e04d 50
MH Manhole Manhole Intersection Intersection Manhele Layout
Name Easting Horthing Easting Northing Access  (North)
{m} {m) {m) (m)
H100 53446039%.180 3243%0293.140 53446039%.180 324350293.140 Required
H101 534460465.097 324390308.387 534460465.087 324330308.387 Required
H10Z S534460462.090 324390286.594 534460462.090 324320286.59d Required
H103 534460455.675 324390224.946 534460455.675 324380224.946 Required
Basin 534460472060 324390223.1%& 534460472.060 324350223.194 Required
H104 534460483.237 324390222.078 5344604583.237 324380222.078 Required
534460502 137 324380220.136 Ho Entry

@1L982-2019 Innovyze




SRC Ltd.

Page 3

15 High Street
Spalding, Lincs

FE11l 1TW

Residential Develcpment off
Wignals Gate, Holbeach, Lincs.
For D Brown Builders

Date 158/02/2021 12:34
File 36216-MD-01A.MDX

Designed by MP
Checked hy SRC

XF Solutions

Hetwork 2019.1

BN Hyd Diam MH C.Level I.Level D.Depth
{m)

Sect

G.000 o

10.000

%.,001
5,002
B.003
3.004

2.000

10,000

3,001
2.002
2.003
%.004

L]

Qoo

{m)
63,250
22.000

61,980
16.478
11.:232
1%.000

{enm )

225

150

225
225

FIPELINE

SCHEDUOLES for Storm

H144

R101

H102
H103

225 Basin

150

Slope
(1:X)

166.4
146.7
165.3
164.8

142.8
L152.0

H104

MH
Hama

H102
H10:2
H103

Bas=zin
H104

Upstream Manhole

{m})

3.

3
2
2
2

530
L2580
115

L800
LTao

2.700

2

i ]

L855

LS00

275
L300
LBO0
LT25

{m} Connection

0.650 Open Manhole

0.500 Open Manhole

0.615 Open Manhole
0.675 Open Manhole
0.675 Open Manhole
0.825 Open Manhole

Downstream Manhole

C.Level I.Lewvel D.Depth
{m) Connection

(m}

L
=
et
[Sa}

.B00
.704a
L 104a
600

LRI I S

(m})

Z.

Z.

o e

275

350

L Ban
- 800
L1225
. 600

0.81% Open
0.815 Open

LATE Open
L6875 Open
Open
L850 Open

==~
-1
w
L)

Manhole

Manhole

Manhole
Manhole
Manhole
Manhole

MH DIAM., L*W

{nm )

1200
1200

1200
1200
1200
1200

MH DIAM., L*W
(o)

12040
12040

1200
1200
12040

a

@1L982-2019 Innovyze
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15 High Street

Spalding,
FE11l 1TW

Lincs

Residential Develcpment off
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For D Brown Builders

Date 19/02/2021

File 36216-MD-01A.MDX

12:34

Designed by MP
Checked hy SRC

XF Solutions

Hetwork 2019.1

Time
{mins)

[
[ Y T < G = O I LTS

S S S N el el i SR S
=1 omoln b L B O W I -0 o S L R

Ar ry for rm
Pipe PIMP PIMP PIMP Gross Imp. Pipe Total
Humber Type Hame (%) Area (ha) Area (ha) (ha)

4.000 User - 1040 0.08% 0.089 0.088

10,000 User - 104 0.013 0.013 0,013

93.001 User = 1040 0.024 0.024 0.024

3.002 - = 1040 0.000 0.0a0 0.000

3.003 - = 100 0.000 0.0a0 0.000

4.004 - - 1040 0.000 0000 0,000

Total Total Total

0.107 0.107 0,107

Surcharged Outfall Details for Storm
Cutfall Outfall C. Lewvel I. Level Min D,L W
Fipe Number Name {m) {m} I. Level {(mm) (mm)
(m)
9.004 2.600 1.600 0,000 o 0
Datum (m) 1.600 Offset {mins) 0O

Depth Time Depth Time Depth Time Depth Time Depth| Time
(m) | (mins) (m) |{mins) (m) (mins) (m) (mins) (m)  (mins)
0.030 28 0.030 55 0.030 B2 0.030 109 0.030 138
0.030 29 0,030 56 0.030 B3 0.030 110 Q.030 137
0.030 30 0,030 57 0.030 84 0.030 111 0.030 138
0.030 31 0,030 58 0.030 85 0.030 112 0.030 139
0.030 32 0.030 5% 0.030 Be 0.030 113 0.030 140
0.030 33 0.030 &0 0.030 By 0.030 114 Q.030 141
0.030 34 0.030 61 0.030 B 0.030 115 0.030 142
0.030 35 0,030 62 0.030 8% 0.030 116 0Q.030 143
0.030 38 0,030 63 0,030 30 0.030 117 0.030 144
0.030 37 0.030 64 0,030 %1 0.030 118 0.030 145
0.030 38 0.030 65 0,030 52 0.030 119 Q.030 146
0.030 39 0.030 66 0,030 53 0.030 120 Q.030 147
0.030 40 0,030 67 0.030 94 0.030 121 0.030 148
0.030 41 0,030 68 0.030 35 0.030 122 0Q.030 14%
0.030 42 0,030 69 0,030 %6 0.030 123 0.030 150
0.030 43 0,030 To 0,030 %7 0.030 124 0,030 151
0.030 44 0,030 T1 0.030 38 0.030 125 0.030 152
a.030 45 0,030 T2 0.030 5% 0.030 126 Q.030 153
0.030 46 0.030 T3 0.030 100 0.030 127 0.030 154
0.030 47 0,030 T4 0.030 101 0.030 128 0.030 1535
0.030 48 0,030 75 0,030 102 0.030 129 0.030 156
0.030 49 0,030 Te 0,030 103 0.030 130 0.030 157
0.030 50 0,030 7T 0.030 104 0.030 131 0.030 158
0.030 51 0.030 Te 0.030 105 0.030 132 0.030 159
0.030 52 0.030 T9 0.030 106 0.030 133 0.030 lab
0.030 53 0,030 20 0.030 107 0.030 134 0Q.030 1al
0.030 54 0,030 21 0,030 108 0.030 135 0.030 1la2

Depth
(m}

.030
L 030
L0340
L0340
.034a
.03a
.030
L0309
L0340
L0340
.034a
.03a
.030
L0309
L0340
L0340
.03da
.03a
.030
L030
.030
L0340
.03da
.03a
.030
L030
.030

Lot o I o A e o e o e e o o e e O o T e o e e O e o e o e e e

@1L982-2019 Innovyze




SRC Ltd. Page 35

15 High Street Residential Develcopment off

Spalding, Lincs Wignals Gate, Holbeach, Lincs.

PE1l 1TW For D Brown Builders

Date 19/02/2021 12:34 Designed by MP

File 3691&-MD-01A.MDX Checked by SRC

XP Solutions Hetwork 2019.1

rchar fall D ils for rm
Time Depth| Time Depth Time Depth Time Depth| Time Depth| Time Depth
{ming) (m)  (mins) (m)  (mins) (m)  (wins) (m) | (mins) (m) | (mins) (m)

163 0.030 213 0.030 263 0.030 313 0.030 33 0.030 413 0.030
164 0,030 214 0.030 264 0.030 314 0.0320 364 0.030 414 0,030
165 0.030 215 0,030 265 0.030 315 0.030 365 0.030 415 0,030
leg 0.030 21a 0,030 Zae 0.030 31e 0.030 366 0.030 41e 0.030
1e7 0.030 217 0,030 287 0.030 317 0.030 367 0.030 417 0.0340
168 0.030 218 0,030 268 0.030 318 0.030 38 0.030 418 0.030
169 0.030 219 0.030 26% 0.030 31% 0.030 33 0.030 41% 0.030
170 0.030 220 0.030 270 0.030 320 0.030 370 0.030 420 0.030
171 0.030 221 0,030 271 0.030 321 0.030 371 0.030 421 0,030
172 0.030 222 0,030 272 0.030 322 0.030 372 0.030 422 0.030
173 0.030 223 0,030 273 0.030 323 0.030 373 0.030 423 0.030
174 0.030 224 0,030 274 0.030 324 0.030 374 0.030 424 0,030
175 0.030 225 0.030 275 0.030 325 0.030 375 0.030 425 0.030
176 0.030 226 0,030 276 0.030 3Ze 0.030 376 0.030 426 0.030
177 0.030 227 0,030 277 0.030 327 0.030 377 0.030 427 0,030
178 0.030 228 0,030 278 0.030 328 0.030 378 0.030 428 0.030
17% 0.030 229 0,030 27% 0.030 32% 0.030 379 0.030 425 0,030
1840 0.030 230 0,030 280 0.030 330 0.030 380 0.030 430 0.030
181 0.030 231 0.030 281 0.030 331 0.030 381 0.030 431 0.030
182 0.030 232 0.030 282 0.030 332 0.030 382 0.030 432 0.030
183 0.030 233 0,030 283 0.030 333 0.030 383 0.030 433 0,030
184 0.030 234 0,030 284 0.030 334 0.030 384 0.030 434 0.030
185 0.030 235 0,030 285 0.030 335 0.030 385 0.030 435 0.030
186 0.030 236 0.030 288 0.030 336 0.030 386 0.030 438 0.030
187 0.030 237 0,030 287 0.030 337 0.030 38T 0.030 437 0,030
188 0.030 238 0.030 288 0.030 338 0.030 388 0.030 438 0.030
18% 0.030 239 0,030 28% 0.030 338 0.030 389 0.030 43% 0,030
1%0 0.030 240 0,030 290 0.030 340 0.030 390 0,030 440 0,030
1%1 0.030 241 0,030 291 0.030 341 0.030 391 0.030 441 0,030
1%2 0.030 242 0,030 292 0.030 342 0.030 392 0.030 442 0.030
1%3 0.030 243 0,030 293 0.030 343 0.030 383 0.030 443 0.030
1%4 0.030 244 0,030 294 0.030 344 0.030 384 0.030 444 0,030
125 0.030 245 0.030 295 0.030 345 0.030 385 0.030 44% 0.030
1%6 0.030 248 0,030 296 0.030 e 0.030 %6 0.030 445 0.030
1%7 0.030 247 0,030 297 0.030 347 0.030 397 0.030 447 0.030
198 0.030 248 0,030 298 0.030 348 0.030 398 0.030 448 0.030
199 0.030 249 0,030 29% 0.030 34% 0.030 399 0.030 445 0,030
200 0.030 250 0.030 300 0.030 350 0.030 400 0.030 450 0.030
201 Q.030 251 0.030 301 0.030 351 0.030 401 0.030 451 0.030
202 0.030 252 0,030 302 0.030 352 0.030 402 0.030 452 0,030
203 0.030 253 0,030 303 0.030 353 0.030 403 0.030 453 0,030
204 0.030 254 0,030 304 0.030 354 0.030 404 0,030 434 0,030
205 0.030 255 0.030 305 0.030 355 0.030 405 0.030 435 0.030
206 0.030 256 0.030 306 0.030 356 0.030 4046 0.030 456 0.030
207 0.030 257 0.030 307 0.030 357 0.030 407 0.030 457 0.030
208 0.030 258 0,030 308 0.030 358 0.030 408 0.030 458 0.030
20% 0.030 259 0,030 30% 0.030 35% 0.030 409 0,030 45% 0,030
210 0.030 260 0,030 310 0.030 360 0.030 410 0.030 460 0.030
211 0.030 261 0.030 311 0.030 361 0.030 411 0.030 4461 0.030
212 0.030 262 0.030 312 0.030 362 0.030 412 0.030 462 0.030
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15 High Street Residential Develcopment off

Spalding, Lincs Wignals Gate, Holbeach, Lincs.

PE1l 1TW For D Brown Builders

Date 19/02/2021 12:34 Designed by MP

File 3691&-MD-01A.MDX Checked by SRC

XP Solutions Hetwork 2019.1

rchar fall D ils for rm
Time Depth| Time Depth Time Depth| Time Depth| Time Depth| Time Depth
{ming) (m)  (mins) (m)  (mins) (m)  (wins) (m) | (mins) (m) | (mins) (m)

463 0.030 513 0.030 563 0.030 613 0.030 663 0.030 713 0.030
464 0,030 514 0,030 564 0.030 614 0.030 BE4 0,030 714 0.030
465 0.030 515 0,030 265 0.030 615 0.030 6BS 0.030 715 0,030
de6 0.030 51e 0,030 Sae 0.030 ale 0.030 g66 0.030 Tle 0,030
47 0.030 517 0,030 587 0.030 617 0.030 667 0.030 T17 0.0340
468 0.030 518 0.030 568 0.030 618 0.030 668 0.030 T18 0.030
469 0.030 513 0.030 56% 0.030 61% 0.030 B3 0,030 T1% 0.030
470 0.030 520 0,030 570 0.030 20 0.030 BTO 0,030 720 0.030
471 0.030 521 0,030 571 0.030 62l 0.030 671 0.030 721 0,030
472 0.030 522 0,030 572 0.030 a22 0.030 672 0.030 722 0,030
473 0.030 523 0,030 573 0.030 623 0.030 673 0.030 723 0,030
474 0.030 524 0,030 574 0.030 624 0.030 674 0.030 724 0.030
475 0.030 525 0.030 575 0.030 625 0.030 675 0.030 T25 0.030
476 0.030 526 0,030 576 0.030 G626 0.030 676 0.030 728 0.030
477 0.030 527 0,030 377 0.030 6527 0.030 677 0.030 727 0,030
478 0.030 528 0,030 578 0.030 628 0.030 678 0.030 728 0.030
47% 0.030 529 0,030 57% 0.030 62% 0.030 679 0.030 725 0.030
480 0.030 530 0,030 580 0.030 630 0.030 680 0.030 T30 0.030
481 0.030 531 0.030 581 0.030 631 0.030 61 0.030 731 0.030
482 0.030 532 0.030 582 0.030 632 0.030 BHZ 0.030 732 0,030
483 0.030 533 0,030 283 0.030 633 0.030 683 0.030 733 0,030
484 0.030 534 0,030 584 0.030 634 0.030 684 0.030 T34 0,030
485 0.030 535 0,030 585 0.030 635 0.030 685 0.030 T35 0.030
486 0.030 536 0.030 586 0.030 636 0.030 684 0.030 736 0.030
487 0.030 537 0.030 587 0.030 637 0.030 ERT 0,030 T3T 0,030
488 0.030 538 0.030 588 0.030 638 0.030 BEE 0.030 738 0.030
48% 0.030 539 0,030 58% 0.030 63% 0.030 689 0.030 738 0,030
4%0 0.030 540 0,030 590 0.030 add 0.030 690 0.030 740 0,030
4%1 0.030 541 0,030 591 0.030 641 0.030 691 0.030 741 0.030
452 0.030 542 0,030 592 0.030 642 0.030 692 0.030 T42 0.030
453 0.030 543 0.030 593 0.030 643 0.030 693 0.030 T43 0.030
4894 0.030 544 0,030 594 0.030 ad4 0.030 B4 0,030 744 0,030
485 0.030 545 0,030 595 0.030 645 0.030 635 0.030 745 0.030
4%6 0.030 S48 0,030 596 0.030 ade 0.030 696 0.030 T4e 0,030
4%7 0.030 547 0,030 597 0.030 647 0.030 697 0.030 747 0.030
498 0.030 548 0,030 598 0.030 648 0.030 698 0.030 T48 0,030
459 0.030 543 0.030 59% 0.030 64% 0.030 699 0.030 745 0.030
500 0.030 550 0.030 a0l 0.030 650 0.030 700 0,030 750 0.030
2001 0.030 551 0.030 601 0.030 651 0.030 701 0.030 731 0.030
202 0.030 552 0,030 a2 0.030 652 0.030 702 0,030 752 0.030
503 0.030 553 0,030 a03 0,030 653 0.030 703 0,030 753 0.030
504 0.030 554 0,030 604 0.030 654 0.030 T34 0,030 734 0.030
505 0.030 555 0.030 605 0.030 655 0.030 705 0,030 T35 0.030
506 0.030 556 0.030 a0e 0.030 656 0.030 7046 0,030 756 0.030
307 0.030 557 0.030 a07 0.030 657 0.030 707 0.030 737 0.030
308 0.030 558 0,030 a8 0.030 658 0.030 08 0.030 758 0,030
50% 0.030 559 0,030 a0% 0,030 65% 0.030 709 0,030 755 0,030
510 0.030 560 0,030 610 0.030 aed 0.030 710 0,030 Tab 0.030
511 0.030 561 0.030 611 0.030 661 0.030 711 0.030 7ol 0.030
512 0.030 562 0.030 6l2 0.030 662 0.030 712 0.030 TaZ 0.030
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15 High Street Residential Develcopment off

Spalding, Lincs Wignals Gate, Holbeach, Lincs.

PE1l 1TW For D Brown Builders

Date 19/02/2021 12:34 Designed by MP

File 3691&-MD-01A.MDX Checked by SRC

XP Solutions Hetwork 2019.1

rchar fall D ils for rm
Time Depth| Time Depth Time Depth| Time Depth| Time Depth| Time Depth
{ming) (m)  (mins) (m)  (mins) (m)  (wins) (m) | (mins) (m) | (mins) (m)

763 0.030 813 0.030 863 0.030 313 0.030 %63 0.030 1013 0,030
TE4 0,030 814 0,030 264 0.030 914 0.030 Ge4 0,030 1014 0.030
765 0.030 815 0,030 265 0.030 215 0.030 265 0.030 101% 0,030
Tee 0.030 8la 0,030 goe 0.030 21 0.030 266 0.030 101a 0,030
Te7 0.030 817 0,030 887 0.030 217 0.030 367 0.030 1017 0,030
Te8 0.030 818 0.030 868 0.030 218 0.030 968 0.030 1018 0,030
769 0.030 819 0.030 865 0.030 91% 0.030 %69 0.030 101% 0.0340
770 0.030 820 0,030 270 0.030 920 0.030 970 0.030 10z0 0,030
771 0.030 821 0,030 871 0.030 921 0.030 271 0.030 1021 0,030
772 0.030 822 0,030 872 0.030 222 0.030 472 0.030 1022 0.030
773 0.030 823 0,030 873 0.030 223 0.030 373 0.030 1023 0,030
774 0.030 824 0,030 874 0.030 924 0.030 974 0.030 1024 0,030
775 0.030 825 0.030 875 0.030 925 0.030 975 0.030 1025 0,030
776 0.030 826 0.030 g7e 0.030 926 0.030 976 0.030 10ze 0,030
777 0.030 827 0,030 2877 0.030 927 0.030 977 0.030 1027 0,030
778 0.030 g28 0,030 878 0.030 228 0.030 478 0.030 1028 0,030
7% 0.030 829 0,030 87% 0.030 22% 0.030 379 0.030 102% 0,030
780 0.030 830 0,030 880 0.030 230 0.030 380 0.030 1030 0,030
7L 0.030 831 0.030 881 0.030 931 0.030 381 0.030 1031 0,030
THZ 0.030 832 0.030 882 0.030 932 0.030 282 0.030 1032 0,030
783 0.030 833 0,030 2832 0.030 233 0.030 283 0.030 1033 0,030
784 0.030 834 0,030 gEd 0.030 234 0.030 384 0.030 1034 0,030
785 0.030 835 0,030 885 0.030 335 0.030 385 0.030 1035 0,030
788 0.030 836 0.030 886 0.030 936 0.030 3846 0.030 1036 0,030
787 0.030 83T 0,030 287 0.030 937 0.030 887 0.030 1037 0.0340
THE 0.030 838 0.030 888 0.030 938 0.030 388 0.030 1038 0.030
78R 0.030 839 0,030 28% 0.030 238 0.030 289 0.030 1039 0,030
790 0.030 840 0,030 290 0.030 240 0.030 290 0.030 1040 0,030
7%1 0.030 841 0,030 891 0.030 241 0.030 391 0.030 1041 0,030
792 0.030 842 0,030 892 0.030 242 0.030 992 0.030 1042 0,030
783 0.030 843 0.030 893 0.030 543 0.030 993 0.030 1043 0,030
T84 0.030 844 0.030 294 0.030 944 0.030 994 0.030 1044 0,030
785 0.030 845 0,030 895 0.030 245 0.030 285 0.030 104% 0,030
796 0.030 846 0,030 296 0.030 246 0.030 296 0.030 104a 0,030
797 0.030 847 0,030 897 0.030 247 0.030 397 0.030 1047 0,030
798 0.030 848 0.030 898 0.030 248 0.030 998 0.030 1048 0,030
7599 0.030 849 0,030 89% 0.030 54% 0.030 999 0.030 1049 0,030
BOO 0.030 850 0.030 400 0.030 950 0.030 1000 0.030 1050 0,030
801 0.030 851 0.030 201 0.030 251 0.030 1401 Q.030 1951 0.030
802 0.030 852 0,030 anp2 0.030 252 0.030 1002 0.030 1052 0,030
803 0.030 853 0,030 a03 0,030 253 0.030 1003 Q.030 1053 0,030
g04 0.030 854 0,030 204 0.030 954 0.030 1004 Q.030 1054 0,030
805 0.030 855 0.030 905 0.030 955 0.030 1005 0.030 1055 0,030
BO6 0.030 856 0.030 406 0.030 956 0.030 1006 0.030 1056 0,030
807 0.030 857 0.030 207 0.030 257 0.030 1407 Q.030 1957 0.030
808 0.030 858 0,030 a0 0.030 258 0.030 1008 Q.030 1058 0,030
80% 0.030 859 0,030 a0% 0.030 25% 0.030 1009 Q.030 105% 0,030
810 0.030 860 0,030 910 0.030 2e0 0.030 1010 Q.030 1060 0,030
B11 0.030 861 0.030 911 0.030 961 0.030 1011 3.030 1061 0,030
B12 0.030 862 0.030 912 0.030 962 0.030 1012 0.030 1062 0.030
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15 High Street Residential Develcopment off

Spalding, Lincs Wignals Gate, Holbeach, Lincs.

PE1l 1TW For D Brown Builders

Date 19/02/2021 12:34 Designed by MP

File 3691&-MD-01A.MDX Checked by SRC

XP Solutions Hetwork 2019.1

rchar fall D ils for rm
Time Depth| Time Depth Time Depth Time Depth| Time Depth| Time Depth
{ming) (m)  (mins) (m)  (mins) (m)  (wins) (m) | (mins) (m) | (mins) (m)

1063 0.030 1113 0.030 1163 0.030 1213 0.030 1263 0.030 1313 0,030
1064 0.030( 1114 0.030| 1164 0.030| 1214 0.030| 1264 0.030| 1314 0.030
1065 0.030 1115 0.030 116% 0.030 121% 0.030 1265 0.030 131% 0,030
1066 0.030 111a Q.030 1lee 0.030 121e 0.030 1266 0.030 131a 0.030
10687 Q.030 1117 a.030 1167 0.030 1217 0.030 1267 Q.030 1317 0,030
1068 0.030 1118 a.0340 1168 0.030 1218 0.030 1268 0.030 1318 0,030
106% 0.030 1119 0.030 116% 0.030 121% 0.030 1269 0.030 131% 0.0340
1070 0,030 1120 0.030| 1170 0.030| 1220 0.030) 1270 0.030| 1320 0.030
1071 Q.030 1121 0.030 1171 0.030 1221 0.030 1271 Q.030 1321 0,030
1072 0.030 1122 0.030 1172 0.030 1222 0.030 1272 0.030 1322 0.030
1073 0.030 1123 0.030 1173 0.030 1223 0.030 1273 0.030 1323 0,030
1074 0.030 1124 0.0340 1174 0.030 1224 0.030 1274 0.030 1324 0,030
1075 0.030 1125 0.0340 1175 0.030 1225 0.030 1275 0.030 1325 0.030
1076 0,030 1126 0.030| 1176 0.030| 1228 0.030| 1276 0.030| 1326 0.030
1077 Q.030 1127 0,030 1177 0.030 1227 0.030 1277 0.030 1327 0,030
1078 Q.030 1128 0.030 1178 0,030 1228 0.030 1278 0.030 1328 0.030
107% 4.030 1123 0,030 117% 0.030 122% 0.030 1279 Q.030 132% 0,030
1080 4.030 1130 a.030 1180 0.030 1230 0.030 1280 4.030 1330 0,030
1081 O.030 1131 0.0340 1181 0©.030 1231 0.030 1281 0.030 1331 0,030
1082 0.030 1132 0.030 1182 0.030 1232 40.030 1282 0.030 1332 0.030
1083 0.030 1133 0.030 1183 0.030 1233 0.030 1283 0.030 1333 0,030
1084 Q.030 1134 0.030 1184 0.030 1234 0.030 1284 0.030 1334 0.030
1085 Q.030 1135 0,030 1185 0.030 1235 0.030 1285 0.030 1335 0,030
1086 0.030 1136 0.030 1186 0.030 1236 0.030 1286 0.030 1336 0.030
1087 0.030 1137 0.034 1187 0.030 1237 0.030 1287 0.030 L1337 0.030
1088 0.030 1138 0.030 1188 0.030 1238 40.030 1288 0.030 1338 0.030
1082 Q.030 1133 0,030 118% 0.030 123% 0.030 1289 0.030 1339 0,030
1080 Q.030 1140 0.030 1150 0.030 1240 0.030 1230 0.030 1340 0,030
1081 4.030 1141 4,030 1121 0.030 1241 0.030 1281 Q.030 1341 0,030
1082 4.030 1142 0,030 1192 0.030 1242 0.030 1292 0.030 1342 0,030
1083 4.030 1143 0.0340 1123 0.030 1243 0.030 1283 0.030 1343 0,030
1084 0,030 1144 0,030 1134 0.030 1244 40.030 1294 0.030 1344 0.030
10825 Q.030 1145 0,030 1125 0.030 1245 0.030 1285 0.030 134% 0,030
10%6 0.030 1146 0.030 1156 0.030 124 0.030 1236 0.030 134a 0,030
1087 4.030 1147 Q.030 11%7 0.030 1247 0.030 1287 0.030 1347 0,030
1098 0.030 1148 0,030 1126 0.030 1248 0.030 1298 0.030 1348 0,030
108% 0.030 1143 0.0340 113% 0.030 124% 0.030 1299 0.030 1349 0.030
1140 0.030 1150 0.0340 1200 0.030 1250 40.030 1300 0.030 1350 0.030
1101 Q.030 1151 0.0340 1201 0.030 1251 0.030 1301 Q.030 1351 0.030
1102 Q.030 1152 0.030 1202 0.030 1252 0.030 1302 0.030 1352 0.030
1103 Q.030 1153 0,030 1203 0.030 1253 0.030 1303 Q.030 1353 0,030
1104 4.030 1154 a.0340 1204 0.030 1254 0.030 1304 Q.030 1354 0,030
11405 4.030 1155 0.0340 1205 0.030 1255 0.030 1305 0.030 1355 0,030
11406 0.030 1156 0.030 1206 0.030 1256 0.030 1306 0.030 1356 0.030
1107 Q.030 1157 0,030 1207 0.030 1257 0.030 1307 Q.030 1357 0,030
1108 0.030 1158 0.030 1208 0.030 1258 0.030 1308 0.030 1358 0,030
110% Q.030 1153 0,030 120% 0.030 125% 0.030 1309 Q.030 135% 0,030
1110 4.030 1160 a0.0340 1210 0.030 1280 0.030 1310 Q.030 1360 0,030
1111 4.030 1161 0.0340 1211 0.030 1261 0.030 1311 a.030 1361 0,030
1112 0.030 1162 0.030 1212 0.030 1262 0.030 1312 0.030 1362 0.030
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15 High Street Residential Develcopment off

Spalding, Lincs Wignals Gate, Holbeach, Lincs.

FE11 1TW For D Brown Builders

Date 19/02/2021 12:34 Designed by MP

File 36916-MD-01A.MDX Checked hy SRC

XF Solutions Hetwork 2019.1

rchar fall D ils for rm
Time Depth| Time Depth Time Depth Time Depth Time Depth Time Depth
(mins) (m) | (mins) (m}) (mins} (m} (mins)}) (m)  (mins} (m) | (mins) (m)

1363 0.030 1376 0,030 1389 0,030 1402 0.030 1415 0,030 1428 0,030
1364 0.030 1377 0.030 1390 0.030 1403 0.030 1416 0.030 1429 0,030
1265 0,030 1378 0,030 1391 0.030 1404 0.030 1417 Q0,030 1430 0,030
1366 0.030 1379 0,030 1392 0,030 1405 0,030 1418 0.030 1431 0,030
1367 0.030 1380 0,030 1393 0,030 1406 0,030 1419 0,030 1432 0,030
1368 0,030 1381 0,030 1324 0.030 1407 0.030 1420 0,030 1433 0,030
1369 0.030 1382 0,030 1395 0.030 1408 0.030 1421 0,030 1434 0,030
1370 0.030 1383 0.030 1396 0.030 140% 0.030 1422 0,030 1435 0,030
1371 0.030 1334 0,030 13%7 0.030 1410 0.030 1423 0,030 1436 0,030
1372 0.030 1385 0,030 1398 0.030 1411 0,030 1424 0.030 1437 0,030
1373 0.030 1386 0,030 139% 0,030 1412 0.030 1425 0,030 1438 0,030
1374 0,030 1387 0,030 1400 0,030 1413 0.030 1426 0,030 1439 0,030
1375 0.030 1388 0,030 1401 0.030 1414 0.030 1427 0,030 1440 0,030
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15 High Street Residential Develcopment off

Spalding, Lincs Wignals Gate, Holbeach, Lincs.

PE1l 1TW For D Brown Builders

Date 158/02/2021 12:34
File 36216-MD-01A.MDX

Designed by MP
Checked hy SRC

XF Solutions

Hetwork 2019.1

Cnline Controls for Storm

Hydro=-Brake® Optimum Manhole: H104, DS/PH: 9.004, Volume {(m*): 1.5

Unit Reference MD-SHE-010%-5000-0775-5000

Design Head (m) 0.775
Design Flow {1/=) 5.0
Flugh-Flg™ Calculated
Objective Minimise upstream storage
Application Surface
Sump Avallable Yes
Diamater {mm) 109
Invert Lewvel (m) 1.725
Minimum Outlet Pipe Diameter {mm) 150
Suggested Manhole Diamster (mm) 1200
Control Points Head (m) Flow (1/s)
Design Point (Calculated) 0.775 5.4
Flush-Flo™ 0.235 5.0
Kick-Flo& 0.523 4.2
Mean Flow owver Head Range - 4.3

The hydrological calculations have bheen based on the Head/Discharge relaticnship for the
Hydro-Brake® Optimum as specifisd. Should another typs of control dewvice other than a
Hydro=Brake Optimum® ke utilised then these storage routing calculations will be
invalidated

Depth (m) Flow (l/s) Depth (m) Flow (1/s) |Depth (m) Flow (1/s) Depth (m) Flow (1/s)
0.100 3.7 1.200 6.1 3.000 9.4 7.000 14.1
0.200 5.0 1.400 6.6 3.500 10.1 7.500 14.6
0.300 4.9 1.600 7.0 4,000 10.8 8.000 15.0
0.400 4.8 1.800 7.4 4,500 11.4 2.500 15.5
0.500 4.4 2.000 7.8 5,000 12.90 9.000 15.9
0.600 4.4 2.200 8.1 5,500 12.6 9.500 16.3
0.B00 5.1 2.400 8.5 £.000 13.1
1.000 5.6 2.600 a.8 6.500 13.6
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15 High Street
Spalding, Lincs
FE11l 1TW

Residential Develcpment off
Wignals Gate, Holbeach, Lincs.
For D Brown Builders

Date 158/02/2021 12:34
File 36216-MD-01A.MDX

Designed by MP
Checked hy SRC

XF Solutions

Hetwork 2019.1

Tank or Pond Manhole: Basin, DS/PN: 9.003

Depth (m)

a.0oo0d

Invert Lewel (m) 1.850

Area (m?) Depth (m) Area (m?®)

4%.40 0.850 144.0

@1L982-2019 Innovyze




SRC Ltd. Page 12
15 High Street Residential Develcopment off

Spalding, Lincs Wignals Gate, Holbeach, Lincs.

PE1l 1TW For D Brown Builders

Date 158/02/2021 12:34
File 36216-MD-01A.MDX

Designed by MP
Checked hy SRC

XF Solutions

Hetwork 2019.1

2 year Beturn Period Summary of Critical Besults by Maximum Level (Bank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additicnal Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * l0m*/ha Storage 0.000
Hot Start Lewsl (mm} 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Humber of Input Hydrographs 0 Number of Storage Structures 3
Humber of Online Controls 5 Humber of Time/Area Diagrams 0
Humber of Qffline Controls 2 Number of Real Tims Controls 0
Ssynthetic Bainfall Details
Rainfall Model FEH
FEH Rainfall Version 2013
Site Location GB 534616 324343 TF 34616 24343
Data Typs Foint
Cv o {Summer) 0.750
Cv {Winter) 0.240
Margin for Flood Risk Warning {(mm} 450.40
Analysis Timsstep 2.5 Second Increment (Extendsd)
DTS Status aFF
vk Status ON
Inertia Status ON
Prafile(s) Summer and Winter
Duraticn{s} {mins) 15, 2334, &0, 120, 240, 360, 480, 260, 1440
Feturn Period{s) (vears) 2, 30, 1040
Climate Change (%) 0, 9, 30
Watar
Us/MH Raturn Climate First (X) First (Y) First (2) Overflow Level
PN Hame Storm Feriod Change Surcharge Flood Ovarflow Act. (m)
9,000 HIQD 15 Winter 2 +0% 100/15 Summer 2,739
10.000 H101 15 Winter z +0% 100/15 Summer 2,540
9,001 H102 15 wWinter z +0% 100/15 Summer 2.377
9,002 HI103 15 wWinter 2 +0%  30/15 Winter 2.004
9,003 Basin 15 Winter 2 +0%  30/15 Summer 1.820
9.004 HINA 15 Winter 2 +0% 2/15 Summer 1.913
Surcharged Flooded Fipea
Us,/MH Dapth Volume Flow / Overflow Flow Lewval
N Name {m) (m*}) Cap. {1/s) (1/s) Status Exceeded
3.000  HLQO =0.141 0.000 0.28 10.9 0K
10,000 HLO1 =0.110 0.000 0.1& 2.2 934
3.001 H102Z -0.123 0.000 0.4n 15.8 (o34
5.002 H1O3 -0.121 0.000 0.43 15.5 0K
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15 High Street
Spalding, Lincs
FE11l 1TW

Residential Develcpment off
Wignals Gate, Holbeach, Lincs.
For D Brown Builders

Date 158/02/2021 12:34
File 36216-MD-01A.MDX

Designed by MP
Checked hy SRC

XF Solutions

Hetwork 2019.1

2 yvear Return Period Summary of

Critical Besults by Maximum Level (Bank 1}

for Storm

Surcharged Flooded Fipa
Us/MH Depth Volume Flow / Overflow Flow Lewval
FH Name {m) {m*} Cap. {1/s) (1/s) Status Exceeded
%.003 Basin =0.105 0.000 0.1 5.8 OF
%.004 H104 0.038 0.000 0.37 4.9 SURCHARGED
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Page 14

15 High Street
Spalding, Lincs
FE11l 1TW

Residential Develcopment off
Wignals Gate, Holbeach, Lincs.
For D Brown Builders

Date 158/02/2021 12:34
File 36216-MD-01A.MDX

Designed by MP
Checked hy SRC

XF Solutions

Hetwork 2019.1

30 year Return Period Summary of Critical Results by Maximum Lewvel (Rank 1)
for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additicnal Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * l0m*/ha Storage 0.000
Hot Start Lewsl (mm} 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Humber of Input Hydrographs 0 Number of Storage Structures 3
Humber of Online Controls 5 Humber of Time/Area Diagrams 0
Humber of Qffline Controls 2 Number of Real Tims Controls 0
Ssynthetic Bainfall Details
Rainfall Model FEH
FEH Rainfall Version 2013
Site Location GB 534616 324343 TF 34616 24343
Data Typs Foint
Cv o {Summer) 0.750
Cv {Winter) 0.240
Margin for Flood Risk Warning {(mm} 450.40
Analysis Timsstep 2.5 Second Increment (Extendsd)
DTS Status aFF
vk Status ON
Inertia Status ON
Prafile(s) Summer and Winter
Duraticn{s} {mins) 15, 2334, &0, 120, 240, 360, 480, 260, 1440
Feturn Period{s) (vears) 2, 30, 1040
Climate Change (%) 0, 9, 30
Watar
Us/MH Raturn Climate First (X) First (Y) First (2) Overflow Level
PN Hame Storm Feriod Change Surcharge Flood Ovarflow Act. (m)
2.000 HIOD 15 Winter 30 +0% 100/15 Summer 2,799
10.000 H101 15 Winter 30 +0% 100/15 Summer 2,565
9,001 H102 15 wWinter 30 +0% 100/15 Summer 2,489
.002 HIO03 15 Winter 30 +0%  30/15 Winter 2,125
9,003 Basin 30 Winter 30 +0%  30/15 Summer 2,112
9.004 HINA 30 Winter 30 +0% 2/15 Summer 2.108
Surcharged Flooded Fipea
Us,/MH Dapth Volume Flow / Overflow Flow Lewval
N Name {m) (m*}) Cap. {1/s) (1/s) Status Exceeded
3.000  HLQO =0.081 0.000 0.69 7.0 0K
10,000 HLO1 =-0.085 0.000 0,38 5.3 934
3.001 H102Z -0.011 0.000 0.98 3B.2 (o34
5.002 H103 o.0aao 0.000 1.01 36.1 SURCHRRGED

@1L982-2019 Innovyze




SRC Ltd.

Page 13

15 High Street
Spalding, Lincs
FE11l 1TW

Residential Develcpment off
Wignals Gate, Holbeach, Lincs.
For D Brown Builders

Date 158/02/2021 12:34
File 36216-MD-01A.MDX

Designed by MP
Checked hy SRC

XF Solutions

Hetwork 2019.1

30 year Return Period Summary of Critical Besults by Maximum Lewel (Bank 1}

Surcharged Flooded

Us/MH Depth
FH Name {m)
3.003 Basin 0.087
3.004 H104 0.230

for Storm

Fipa
Volume Flow / Overflow Flow Level
{m*} Cap. {1/s) (1/s) Status Exceeded
0.000 0.17 6.0 SURCHARGED
0.000 0.37 5.0 SURCHMRGED
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15 High Street
Spalding, Lincs
FE11l 1TW

Residential Develcpment off
Wignals Gate, Holbeach, Lincs.
For D Brown Builders

Date 158/02/2021 12:34
File 36216-MD-01A.MDX

Designed by MP
Checked hy SRC

XF Solutions

Hetwork 2019.1

100 year Beturn Pericd Summary of Critical Results by Maximum Lewel (Rank
1) for Storm
Simulation Criteria
Areal Reduction Factor 1.000 Additicnal Flow - % of Total Flow 0.000
Hot Start (mins) 0 MADD Factor * l0m*/ha Storage 0.000
Hot Start Lewsl (mm} 0 Inlet Coeffiecient 0.800
Manhole Headloss Coeff (Global) 0.500 Flow per Person per Day (l/per/day) 0.000
Foul Sewage per hectare (1/s) 0.000
Humber of Input Hydrographs 0 Number of Storage Structures 3
Humber of Online Controls 5 Humber of Time/Area Diagrams 0
Humber of Qffline Controls 2 Number of Real Tims Controls 0
Ssynthetic Bainfall Details
Rainfall Model FEH
FEH Rainfall Version 2013
Site Location GB 534616 324343 TF 34616 24343
Data Type Point
Cv o {Summer) 0.750
Cv {Winter) 0.240
Margin for Flood Risk Warning {(mm} 450.40
Analysis Timestep 2.5 Second Increment (Extendsd)
DTS Status aFF
vk Status ON
Inertia Status ON
Prafile(s) Summer and Winter
Duraticn{s} {mins) 15, 2334, &0, 120, 240, 360, 480, 260, 1440
Feturn Period{s) (vears) 2, 30, 1040
Climate Change (%) 0, 0, 30
Watar
Us,/MH Return Climate First (X) First (¥) First (E) Overflow Level
N Hame Storm Paricd Change Surcharge Flood Ovarflow Act. {m})
9.000 H100 15 Winter 1040 +30% 100715 Summer 3.525
10.000  H101 15 Winter 100 +£30% 100415 Bummer 3.144
9.001 H10Z2 15 Winter 100 +30% 100715 Summer 3.107
9.002 H103 120 Winter 104 +30%  30/15 Winter 2,408
9.003 Basin 120 Winter 104 +30%  30/15 Summer 2,395
9.004 H104 120 Winter 100 +30%  2/15 Summer 2.392
Surcharged Flooded Fipea
Us,/MH Dapth Volume Flow / Overflow Flow Lewval
N Name {m) (m*}) Cap. {1/s) (1/s) Status Exceeded
9.000  HLOO 0.645 0.000 1.10 42,7 FLOOD RISKE
10,000 HLO1 0.e94 0.000 0,53 7.4 FLOOD RISE
5.001 Hl0z 0,607 0.000 1.47 57.5 FLOOD RISE
5.002 H1O3 0.283 0.000 0.6% 24.8 FLOOD RISE
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Page 17

15 High Street Residential Develcopment off
Spalding, Lincs Wignals Gate, Holbeach, Lincs.
PE1l 1TW For D Brown Builders
Date 19/02/2021 12:34 Designed by MP
File 36916-MD-01A.MDX Checked by SRC
XP Solutions Hetwork 2019.1

100 year Beturn Pericd Summary of Critical Results by Maximum Lewel (Rank

1} for Storm

Surcharged Flooded Fipa
Us/MH Depth Volume Flow / Overflow Flow Lewval
FH Name {m) {m*} Cap. {1/s) (1/s) Status Exceeded
%.003 Basin 0.374 0.000 .15 3.6 FLOOD RISK
%.004 H104 0.517 0.000 0.37 5.0 FLOOD RISK
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SIDEBOTTOM
RICHARDSON
CHENG LTD

COMSULTING STRUCTURAL AND CIVIL ENGINEERS

Sheat No. Rev
15 High Streel, 36916/SK02 -
S.pah:lmn_ )
Lines. FEATITIV Status FOR INFORMATION
Tel: MTT5 712660
Fax: M775 712635 |Date  |Mar. "18 Drawn | MP Checked | SRC
Email: sroi@srchid.com| Segle | 1:1250 Design| sRC File Mame | 36916-SK02

Project Proposed Residential

Development off Wignals Gate,

Holbeach, Lincs.

Title

Plan Showing Ground Investigation
Trial Locations
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q‘ RICHARDSON
CHENG LTD

SIDEBOTTOM

COMSULTING STRUCTURAL AMD CIVIL ENGINEERS

15 High Street,
Spalding,
Lincs_ PET1 1TW

Tel: 1775 712660
Faw: (MT75 712635
Email: sroi@sncid.com

Sheat No.

36916/BHO1

Rev

Status FOR INFORMATION

Date  |Mar. "18

Drawn

MP

Checked | SRC

Scale

Design| -

File Name | 36916-BHO1

Location

Proposed Residential

Development off Wignals Gate,

Carried Cut For
D Brown Builders

Date Undertaken 22/03/18

Holbeach, Lincs. Logged By MP
Equipment & Methods Borehole No.
100mm#e HandAuger Sile Coordinates:
Mackintosh Probe 1
Ground Level:
m "'P.'l"
Description Reduced | Legend | Depth | Depth | Sompie | Somple | Test Blow Count
Level (Thick) Reference| 1ype | no, | Required {Depth)
Tapsail,
450mm
Mid Hrown Moist Fine Sandy Silt
. 0.6m Below Gl
. 92 Blaws For
- 300mm Movernent
1200mm
Grangey Brown Moist Silty Sond, R
Becoming Coarser With Depth. .
# 1.55m Below G.L.
1700mm 100 EBlows For
ww W T (500mm) 230mm Moverment
Brown Wet Silty Sand. ’ 1 1900mm
- N200mm)

Remarks

stonding Woter @ 1.6m.
Borehaole Terminated @ 1.9m Due To Collapse/Strata Washing Out.,
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Sheat Mo. Rev
SIDEBOTTOM 5 Han suest 36916/BH02 -
EE:thDSL?g Lincs. PE1 1TW Status FOR INFORMATION
el M7
- :ax:tlljhf?i?;’éaﬁ?ii Date |Mar.'18 Drawn | MP Checked |SRC
CONSULTING STRUCTURAL AND CIVIL ENGINEERS  Emai: sro@srchd.com| Scale Design| - File Name | 36816-BHDZ
Location Prﬂposed RESi!dEI"IﬁEII Carned Out For . Date Undertaken 22”:'31"18
Development off Wignals Gate, D Brown Builders
Holbeach, Lincs. Logged By MP
100mm#e HandAuger Sile Coordinates:
Mackintosh Probe 9
Ground Level:
m "'P.'l"
Descriphon Deptn | Depth | Sampie | Somple | Tesl | Bioy Count
(Thick) Reference| 1ype | no, | Required {Depth)
Tapsail,
450mm
Oran Brown Moist Sondy Silt.
® ! 0.6m Below G,
103 Blows Far
Z00mm Movement
0.9m Below G.L.
Sefe % 1 1100mm 97 Blaws Far
oo HBROmm) 300mm Movement
Mid Brown Moist Silty Fine Sand, 1.2m Below G.L.
Becomning Sondier With Depth. 96 Blows For
J00mm Moverment
1.5m Below G.L.
96 Blows Far
300mm Movernent
Vary Moist. 2100mm
© o 2 J1000mm)
Brawn/Grey Wet Silt/Coorse Saond. «.x i | 2300mm

Remarks

atanding Woter @ 1.6m After 1 Hour,
Borehaole Terminated @ 2.3m Due To Collapse/Strato Washing Out,

DETAILS OM THIS DRAWING ARE COPYRIGHT OF SIDEROTTOM RICHARDSON CHENG LIMITED THIS 15 A CONFIDENTIAL COCUMENT AND MUST NOT BE COPIED, USED OR DIVULGED IN ANY WAY WITHOUT PRIOR WRITTEN CONSENT



D OR DIVULGED IN ANY WAY WITHOUT FRIOR WRITTEM COMSENT

DETALS OM THIS DRAWING ARE COPYRIGHT OF SIDEBCTTOM RICHARDSON CHENG LIMITED.THIS |5 A CONFIDENTIAL DOCUMENT AND MUST ROT BE COPIED, LIS

SIDEBOTTOM 5 Han suest 36916/BHO3
RICHARDSON  vincs. Fest 1w Stalus
CHENG LTD et 01775 712660

Fax: M775 712635 |Date  |Mar. "18

CONSULTING STRUCTURAL AND CIVIL ENGINEERS  Emait; src@srcitd.com| Seale

Location Proposed Residential Carried Out For
Development off Wignals Gate,
Holbeach, Lincs.

Sheat Mo. Rev
FOR INFORMATION
Drawn | MP Checked |SRC
Design| - File Name | 36916-BHO3
Date Undertaken 22/03/18
D Brown Builders Logged By MP

Equipment & Methods
100mm@ HondAuger Sile Coordinotes:

Mackintosh Probe
Ground Level:

Borehole No.

3

Descripton Reduced | Legend | Depth | Depth

'z

NPT
Biow Count

Level (Thick) Relerence| 1ype (Deplh)
Tapsail,
500rmm
Orangey Brown Moist Sandy Silt. xR 0.6m Below G,
:iii 123 Blows Far
- e 300mm Movermant
% 0.9m Below G.L.
TR 62 Blows Faor
"‘ , 1 1200mm S00mm- Movement
ik x {L700mm) 1.2m Below G.L.
Grangey Brown Very Moist Silty g 45 Blows For
sand, Becoming Wetter & Coarser o 200mm Mavement
With Depth, #
@ 1700mm Blagk Inclusions With
Tiny Shells. e
<ix a | 2100mm
= (900mm )
Dark Brown Very Wet Silty Sand. < xx s | 2300mm
« w2 x AI00mm)

Remarks

Stonding Woter @ 1.4m After 1 Hour,
Borehaole Terminated @ 2.3m Due To Collapse/Strato Washing Out,

DETAILS OM THIS DRAWING ARE COPYRIGHT OF SIDEROTTOM RICHARDSON CHENG LIMITED THIS 15 A CONFIDENTIAL COCUMENT AND MUST NOT BE COPIED, USED OR DIVULGED IN ANY WAY WITHOUT PRIOR WRITTEN CONSENT
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SIDEBOTTOM 5 Han suest 36916/BHO4
RICHARDSON  vincs. Fest 1w Stalus
CHENG LTD et 01775 712660

Fax: M775 712635 |Date  |Mar. "18

CONSULTING STRUCTURAL AND CIVIL ENGINEERS  Emait; src@srcitd.com| Seale

Location Proposed Residential Carried Out For
Development off Wignals Gate,
Holbeach, Lincs.

Sheat Mo. Rev
FOR INFORMATION
Drawn | MP Checked |SRC
Design| - File Name | 36916-BHD4
Date Undertaken 22/03/18
D Brown Builders Logged By MP

Equipment & Methods Borehole No.
100mm#e HandAuger e Coordinotes:
Mackintosh Probe 4
Ground Level:
m "'P.'l"
Description Reduced | Legend | Depth | Depth | Sompie | Somple | Test Blow Count
Level (Thick) Reference| 1ype | no, | Required (Depth)
Tapsoil.
500mm
Crangey Maist Sond / Silk $owd e 0.6m Below G.L.
:iii 104 Blows For
. 1 400mm J00mm Mavement
-t L |(400mm] 0.9m Below Gl
Crangey Maist Silty Sand. MR 70 Blaws Far
' 1 1200mm A00mm Moverment
i |(300mm) 1.2m Below Gl
Brown Very Moist Fine Sandy Silt. 6 xix e 34 Blaws Far
L 300mm Movement
b e 1 1600mm
< 5 X% A0400mm)
Brown Wet Sandy Silt. :‘ w e | 1B00mm
e w0 P 00mm)

Remarks

atanding Woter @ 1.3m After 1 Hour,
Borehaole Terminated @ 1.8m Due To Collapse/Strata Washing Out,
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SIDEBOTTOM
RICHARDSON
CHENG LTD

COMSULTING STRUCTURAL AND CIVIL ENGINEERS

Sheat No.

Rev

15 High Street, 36916/TP01 -
Spalding,

Lincs. FEITITI Status FOR INFORMATION

Tel: MTT5 712660

Fax: M775 712635 |Date  |Mar. "18 Drawn | MP Checked | SRC

Email: sre@srcitd.com| Seale |- Design| - Fila Name | 36816-TRD1

Location Proposed Residential

Development off Wignals Gate,

Carried Qut For

D Brown Builders

Date Undertaken 22/03/18

Holbeach, Lincs. Logger By MP
Eauipment & Methods i
Site Coordinotes: Trigl Pi
Ground Level: 1
Descrigtion Reduced | Legend | Depth
Tapsail,
284 a00mm
Mid Brown Moist Fine Sandy Silt. S
. 1200mm
o 700mm)
Crangey Brown Maoist Silty Sand. “x
“x ] 2200mm
© o (000mm
Very Moist Firm Grey Cloyey Silt, el
Becoring Cloyier With Depth. e
= 2900mm
[ 700mm)

Remarks

Trigl Fit Terminoted & 2.9m.
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Sheat Mo. Rev
SIDEBOTTOM  [5 Hiah Stest. 36916/SA01 -
RICHARDSON  incs re1i o Status FOR INFORMATION
CHENG LTD  re:oi77s 712660
Fax: 775 712635 |Date  [Mar. 18 Drawn | MP Checked [SRC
CONSULTING STRUCTURAL AND CIVIL ENGINEERS  Email: src@sroitd.com| Scale | 1-20 Design| - File Name | 36816-SA01
Project Proposed Residential Tide Infiltration Soak Away Sketch
Development off Wignals Gate,
Holbeach, Lincs.
A= 2200
B =730
Plon On 1
[ X = Site Measurement
A = 2200
" g I-\. I
SR SIS
NS NS
NN BN
\//\
Y
G o= 1000
B d=0C-X

Section Through SAO1

DETAILS OM THIS DRAWING ARE COPYRIGHT OF SIDEBOTTOM RICHARDSON CHENG LIMITED THIS 15 A CONFIDENTIAL DOCUMENT AND MUST NOT BE CORPIED, LISED OR DIVULGED IN ANY WAY WITHOUT FRIOR WRITTEN CONSENT



S I D E B O-I_ro M ;:al::’sil:g?treet,
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CHENG LTD ek 01775 712660

Fax: 01775 712635
CONSULTING STRUCTURAL AND CIVIL ENGINEERS  Email: sreisreltd.com

Soak-Away Test SA01 Job Reference Proposed Residential Development off
Wignals Gate, Holbeach, Lincs.

SAD1
TIME (Mins) __ |DEPTH mm (d) Job No. 36916
0 320
10 310 Date 22/03/2018
40 305
70 290
110 290
145 280
180 270
215 260
275 255
320 240

Trial Dimensions

A= 2.2 m

B= 0.75 m

C= 1 m

C.5.Area of

SAD1 = 1.65 m"2
Total Volume = 0.132 m*3
75% Volume = 0.099 m*3
25%Volume = 0.033 m"3

Time Taken From 75% Volume to 25% Volume
172 Mins
Effective Depth From 75% Volume to 25% Volume
0.04 m
50% Effective Internal Surface Area Including Base area
1.886 m"2
Sail Infiltration rate, f
3.39096E-06 mis

3.39x10"-3 mmi/s
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Proposed Residential Development off Wignals Gate, Holbeach, Lincs.

Job No. 36916 22/03/18

Plot showing water level aginst time for SA01
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Sheat Mo. Rev
SIDEBOTTOM  [5 Hiah Stest. 36916/SA02 -
RICHARDSON  Lincs re1iimw Status FOR INFORMATION
CHENG LTD  re:oi77s 712660
Fax: 775 712635 |Date  [Mar. 18 Drawn | MP Checked [SRC
CONSULTING STRUCTURAL AND CIVIL ENGINEERS  Email: src@sroitd.com| Scale | 1-20 Design| - File Name | 36816-SA02
Project Proposed Residential Tide Infiltration Soak Away Sketch
Development off Wignals Gate,
Holbeach, Lincs.
A= 2200
B =730
Plan On
[ X = Site Measurement
A = 2200
. " g I-\. I
2 ~,\\>x§};§ﬂ fg/'/\\\/'/y\, N
NS NS
NN BN
\//\
i
’ X
C o= 1300
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Section Through SA02
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CHENG LTD ek 01775 712660

Fax: 01775 712635
CONSULTING STRUCTURAL AND CIVIL ENGINEERS  Email: sreisreltd.com

Soak-Away Test SA02 Job Reference Proposed Residential Development off
Wignals Gate, Holbeach, Lincs.

SAD1
TIME (Mins) __ |DEPTH mm (d) Job No. 36916
0 475
15 430 Date 22/03/2018
35 410
80 400
110 385
145 375
180 350
205 340
235 330
275 325

Trial Dimensions

A= 2.2 m

B= 0.75 m

C= 1.3 m

C.5.Area of

SAD1 = 1.65 m"2
Total Volume = 0.248 m*3
75% Volume = 0.186 m*3
25%Volume = 0.062 m"3

Time Taken From 75% Volume to 25% Volume
150 Mins
Effective Depth From 75% Volume to 25% Volume
0.075 m
50% Effective Internal Surface Area Including Base area
2.0925 m"2
Sail Infiltration rate, f
6.57109E-06 mis

6.57 x 10" -3 mmi/s



Proposed Residential Development off Wignals Gate, Holbeach, Lincs.
Job No. 36916 22/03/18
Plot showing water level aginst time for SA02
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Sheat Mo. Rev
SIDEBOTTOM  [5 Hiah Stest. 36916/SA03 -
RICHARDSON  incs re1i o Status FOR INFORMATION
CHENG LTD  re:oi77s 712660
Fax: 775 712635 |Date  [Mar. 18 Drawn | MP Checked [SRC
CONSULTING STRUCTURAL AND CIVIL ENGINEERS  Email: src@sroitd.com| Scale | 1-20 Design| - File Name | 36816-SA03
Project Proposed Residential Tide Infiltration Soak Away Sketch
Development off Wignals Gate,
Holbeach, Lincs.
A= 2200
B =730
Plan On
[ X = Site Measurement
A = 2200
" g I-\. I
SR SIS
V) NG
NN BN
\//\
i
: X
C o= 1200
_'_Ef_-—
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tion Through SA03
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Soak-Away Test SA03 Job Reference Proposed Residential Development off
Wignals Gate, Holbeach, Lincs.

SAD1
TIME (Mins) __ |DEPTH mm (d) Job No. 36916

0 390

25 385 Date 22/03/2018

60 380

90 375

130 370

185 365

230 360

Trial Dimensions

A= 2.2 m
B= 0.75 m
C= 1.2 m
C.5.Area of
SAD1 = 1.65 m"2
Total Volume = 0.050 m*3
75% Volume = 0.037 m*3
25%Volume = 0.012 m"3

Time Taken From 75% Volume to 25% Volume
117 Mins
Effective Depth From 75% Volume to 25% Volume
0.015 m
50% Effective Internal Surface Area Including Base area
1.7385 m"2
Sail Infiltration rate, f
2.02798E-06 mis

203 x10"-3 mmi/s



Proposed Residential Development off Wignals Gate, Holbeach, Lincs.
Job No. 36916 22/03/18
Plot showing water level aginst time for SA03
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