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BAE SAMLESBURY - 1.OGISTICS FACILITY ¢rD
SURFACE WATER DRAINAGE PROPOSALS £

General Principals

The Logistics Facility to be constructed on the Samlesbury Enterprise Zone, formerly
part of the BAE Systems site at Samlesbury. The building is a single storey steel
framed warehouse of approximately 130,000 sq.ft incorporating a small single storey
internal office and a first floor mezzanine storage area. In addition to the main
warehouse building there are associated roads, service areas, car parks and
landscaped mounding.

The total Logistics develcpment site area is approximately 4.56 hectares. The
impermeable area associated with the first phase development is approximately 2.37
hectares.

Environment Agency Flood Mapping indicates that the site is located in Flood Zone 1
(low probability of flooding). Flood Zone 1 land has been assessed as having 0. 1%
(1 in 1000 year) chance of flooding from rivers or the sea in any given year.

The Samlesbury site was formerly a World War 2 airfield which was subsequently
developed for aircraft component manufacture and assembly.

Prior to construction of the airfield in the late 1930°s the site was formerly
undeveloped open farmland. An extract from historic mapping with the site outlined in
red is shown below.
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BAE SAMLESBURY - LOGISTICS FACILITY
SURFACE WATER DRAINAGE PROPOSALS

The site is currently largely open grass land with earth mounding along the southern

and western boundaries. The existing former runways lie beyond the site boundary to

the south and west.
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Site layout suparimposed on OS Survey plan 1992

The site area is served by a land drainage system dating back to construction of the

wartime airfield.
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BAE SAMLESBURY - LOGISTICS FACILITY tr
SURFACE WATER DRAINAGE PROPOSALS .

T pE S

A number of existing surface water drains cross the deveiopment site picking ug run
off from the runway and land drainage generally.

A pair of 180mm diameter surface water sewers cross the south west corner of the
site. These sewers run across the BAE site and discharge to Huntley Brook 15 the

west of the site. These sewers are to be diverted arounc the southern boundary of
the development site connecting back to the existing on the western boundary.

A 450mm diameter sewer crosses the central area of the development site which
then continues across the BAE site to discharge into Mellor Brook to the North West.
This sewer is to be diverted around the northern boundary of the development site to
connect back info the existing just beyond the western boundary.

A ground investigation comprising of SNr shell and auger boreholes and 8Nr trial pits
was undertaken on site by Sub Surface North West in June 2015. The investigation
confirmed that ground conditions on the site generally comprised 200-300mm of
topsoil overlying natural ciay strata extending to depths of at least 15 metres.

Soakaway tests were undertaken in the natural cohesive strata. Water was added to
the pits from a bowser and water levels were subsequently monitored over a period
of 330 to 375 minutes. The soil infiltration rate was unable to be determined in either
test due to the relative impermeability of the test strata in both trial pits and the influx
of perched groundwater. Copies of trial pit logs and soakaway test results are
included 1n appendix B

The nature of the natural clay soils on the site is such that infiltration drainage
systems are unlikely to be effective or practical.

It is therefore proposed that surface water drainage from the site should discharge to
the existing surface water network with flows limited to the equivalent green field run
off.

QBAR has been calculated using the IH124 method based on a site area of 50
hectares giving an equivalent run off of 6.8 litres/second/ectare. Preliminary design
of the surface water drainage systems has been based on a permissible discharge of
5.5 litres/second/hectare. A copy of the calculation for QBAR is included in Appendix

A.
The site areas are summarised as follows:
Location Area Permigsable
discharge
Main building roof 1.16
Service Yard 0.50
Fire access road 0.16
Roads 0.15
Car Parks 0.40
Total Phase 1 area 2.37 Hectares 13.04 /s

The total impremable site area equates to 2.37 hectares giving a maximum permiitted
discharge to the existing surface water sewers of 13.04 I/s

The design should where possible adopt the principles of SUDS as set out in CIRIA
Best Practice Manual C523 and Design Manual C522, and as summarised in PPS25.
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Run off from external paved areas, car parks and service yard slabs initially
discharge to a series of dry swale features, with a total length of approximately 200
metres, to provide a SUDS element to the scheme. The dry swales will provide a
degree of retention in the system but it is not anticipated that there will be any
significant infiltration. Further storage, in the form of below ground celiular tanks will
be incorporated in design of the surface water drainage system and flows attenuated
by use of a hydobrake in the final manhole.

All discharge from car park areas should be passed through a class 1 bypass
interceptor prior to discharge to surface water sewers.

The surface water drainage system is split into two networks to cover the eastern and
western halves of the site. The western network discharges to the diverted 450mm
diameter sewer which ultimately discharges to Mellor Brook. The eastern network
discharges to the diverted 150mm diameter sewer which ultimately discharges to
Huntley Brook.

The following criteria shouid be adopted for design of the surface water drainage
system.

. The drainage network is to be designed as a gravity system to accommodate
run off from a 1 in 2 year storm event with no surcharge.

. The network is to be checked for a 1 in 30 year storm event with surcharge
permitted but with no surface flooding

. The network is to be checked for a 1 in 100 year storm event with surface
flooding permitted providing that there is no risk of flooding to buildings and
there is no off site overland flow.

. An allowance to be made for a 30% increase in peak rainfall intensity to
account for climate change.

. The discharge from the system will be limited to the peak rural run off rate of
5.5 Ifsec/hectare.

Flow from the site will be restricted to 13.04 litres/second by use of a hydrabrake in
the final manhole. The design of the surface water drainage system incorporates
approximately 200 linear metres of dry swale and 1600-1800m3 of cellular storage
located in the car park to the east of the building.

Copies of Micro Drainage simulation output is included in appendix C for reference

All car park drainage will pass through a Class 1 by pass separator prior to discharge
to the site sewers.

The surface water drainage system and attenuation has been designed to accept run
off from the first phase of the Logistics Facility development. It has been assumed
that the Logistics Centre extension and additional car parking will be provided with its
own attenuation in the form of below ground cellular storage located at the southern
end of the site.
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APPENDIX A
GREEN FIELD RUN OFF QBAR
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APPENDIX B

SOAK AWAY TEST RESULTS AND TRIAL HOLE LOGS
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]5 SUB SURFACE

SITE INVESTISATION AMD SPECIALIST CEDTECHMOAL CONSULTAMNTS
_;l‘ 3 Past Stroet, Prestor, PR2 208, 1ol (01772} 881138 Fax (01772 204807

insity Test Reaulis

Time {mitis}

0 &2 120 180 24 300 360
.00 1 ! 1
g S
5 w00 — - - ] T :
2 150 !
2 !
£ 200 |
-] 1
0 250 {
2 03 i
Lenath of pit; = 150 m
Width of pit: = {47 m
Depth of pit D= 180 m
Base area of pit: = 071 m
100% effective depth Di100= 083 m
75% effective depth D78 = 107 m
5045 effective depth G50 = 132 m
25% effective dapth D= 186 m
time o D75 T75 = _ sec
time to D25 T25= sec
tima from D75 10 D25 Yorsas = = sec
{T25-175; ‘
volume between D75 & D25 V= 034 100
(A x (D28 - D75
surface area to D50 inc. base am= 262 ro?
(ZX{D-D5C){N+L)) + A)
SCIL INFIL.TRATION RATE fi Yz
Apee X L7505
f= N/A* misec

on FArieT
ste LOGISTICS SITE, BAE SAMLESBURY, BAI DERSTONF. LANCASHIRE 6616
Crent AEW ARCHITECTS AND DESIGNERS LIMITED Srmet
engreer TRP CONSULTING Vi
Soakaway Test
Hole No: TPE TESTNO: i

DATE: 070415

[ 7ime T Depth

{in) |y
Q (.53
0.5 0.83
1 0.83
T2 0:
31 083
4 0.83
N R

7 082 |
10 (.82
15 0.82
20 (.82
30 0.82
45 (.82
80| 057
75 0.82
90 (.82
105 0.8¢
120 0.82
135 | 082
130 0.82
185 0.82
180 | 0.82
195 0.82
210 0.82
225 0.32
240 0.582
259 0.82
270 | 0e2

785 082 |

00 N “0.82 |
315 0.82
330 | 052

Test Strata:
fsee Tnal Pit)

Remarks: *Unable ta delerming soit infiliration rate due to relative imparmeabity of tests slrate




{see Trial Pit)

B SURFA
. SITE INVESTIGATION AND SPECIALIST GEOTECHNICAL CONSULTANTS Insitu Test Results
=== ¥ 3Pesl Street, Preston, PR2 2QS. Tel. (01772) 561135 Fax (01772) 204907
Job Number
st LOGISTICS SITE. BAE SAMLESBURY, BALDERSTONE, LANCASHIRE 6019
[Client:  AFW ARCHITECTS AND DESIGNERS LIMITED |Sheet:
Engncer. TRP CONSULTING 171
Soakaway Test
Hole No: TP7 TEST NO: 1
DATE: 07/04/15
Time {mins)
0 60 120 180 240 300 360
g-uo i i jpeit = =
;. Time Depth
7 080 g {min) {_(m)
t 100 £ 0 0.61
| . 05 | 061
s 1 0.61
§ 200 - 2 0.61
. 3 0.61
% E 2061
3.00 ° sl 0.61
7 0.81
Length of pit: = 120 m 10 0.60
Width of pit: = 047 m 15 0.60
Depth of pit = 180 m 20 0.60
Base area of pit: = 056 m 30 0.60
45 0.59
100% effective depth  D100= 061 m | __60 0.59
75% effactive depth D75= 081 m 75 0.59
50% effective depth p0= 121 m 90 0.59
25% effective depth D25 = 150 m 105 0.59
120 | 059 |
time to D75 T76 = _ sec 135 0.59
time to D25 T25 = _ sec 150 | 056 |
165 0.56
time from D75 10 D25 trsas = N s&C 180 0.6
{T25-T75) 195 0.56
volume between D75 & D25 Vypsas= 034 m° 210 | 054
(A x (D25 - D75)) 2295 | 0.54
surface area tc D50 inc. base apse=  2.55 m? 240 0.54
{(2x(D-D50)x(W+L)} + A) 255 | 0.54
270_| 054 |
285 0.54
SOIL INFILTRATION RATE f= Vizsas 375 0.52
Bgsp X Y7525
f=  N/A*  misec
Test Strata:

Remarks: *Unable to determine soll infiltration rate due 1o influx of groundwater
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& SUB SURFACE joae lic
: ; Number -
| g wma i SITE INVESTIGATIGN, GEGTECHNICAL AND ENVIRONMENTAL CONSULTANTS ! LOGISTICS SITE, BAE SAMLESBURY, LANCASHIRE T
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! Excavation Method Dimensions Ground Level (mOD)| Client ) Job
| MECHANICAL EXCAVATOR | 0:47mx150m | AEW ARCHITECTS & DESIGNERS LTD "“60'“19'
Location ates {Englneer B o " Bheet
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AS PLAN I TRP CONSULTING LTD "
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: i — ! ;
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i i I o ¢ brown and brown ied shightly sand- sl grave!ly
16.10-0.30 A i i S gm ciay {topseil) with many rools and rootl
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010030 | V : 5 " oo |
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; ) ! some and lenses cf silty fine to mediunt sar
0.60-0.80 B ‘ : HV@0.60n, c=97kPa r (050 Gﬂra;:el is subangular fine fo coarse quadtz. sandstone and
: ! g | siitstana.
; - i
| j - |
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- 1
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] Site Trial Pit
SITE INVESTIGATION, GEGTECHNICAL AND ENVIRONMENTAL GONSULTANTS LOGISTICS SITE, BAE SAMLESBURY, LANCASHIRE ™7
it 3 Peol Strest, Preaton, PRZ 2015, Tal. (01772) 551135 Fax {01772) 204907
Excavation Method Dimensions Ground Levsl (mOD)| Cliant Job
MECHANICAL EXCAVATOR | 047mx1.20m AEW ARCHITECTS & DESIGNERS LTD ""60“""19
Location N Enginaer h Sheet
07/0412015
AS PLAN TRP COMSULTING LTD "
D
A" | Sample/Tests @(&""5% Field Records &) mm:“) Description
= y + MADE GROUND: grass over dark grey brown slightl
0.06-0.16 A B {0.15) : gandy sl ravely clay (topsoil] with man; rooﬂeL.
0.050.15 ! B 3 0.15 i Gravzl mgagme%s ar‘é‘fma to iuame sw.gle and
095015 ;v | pocasional brick,
0.30-0.50 A : MADE GROUND: dark grey. dark grey brown and brown
0.30-0.50 D i T (0.85) i shightly sarcdy sightiy graveliy clay with scme plant snd raot
i t remains some rootlets. Gravel sized fragmenis are
0.50-0.80 v :—_ ; fine tc cnarse stone ard oacasional krick,
i _ 0.70 :_ e S
F HVE0.70n:, :=93kPa i E 1 Siiff high strength brown, gkt brown, ligh: grey and
e ; & | greenish et llaht sty sighily cravaly CLAY with
.80 [M] i i 0300 occagional reotlets and lenses of siily fine to medivm sand
4 [ -40) | Gravel is subangular to subrounged fine fo coarse quartz.
| : Il i sandstone and sitstona.
. ¢ fan & elightl v C with oceasional rootiats, an
1.20 D V5 20m, c=91kPa ] ke I root rgmains. éra\re! is subanguler 1o rounded fine 1o
: i I_ i coarse quarkz
- 70
= i
| HV@1 80m. ¢=125kPa ; E
| ' L 18
180 D 10704 2015.0RY - Complete at 1.60m
e
i . ;
I
; -
-
. e ]
Plan . ' Tomakhs
' Pit sides ramained stable and vertical.
Slight mpﬁ:i bage,
. . + A=Amber glass jar sample
Ly = Vial -
| HV=Hand r Vana tast

On completion a soakaway test was carricd ou! bedore being backfilled
with arisings.

Scale {approx) I Logged By
1:25 | ALWISS ‘

Figure No.
308.7PT

Produced by the GEOtechnicat DAtabase SYstem (GEOLASY) (C) all rights reserved




BAE SAMLESBURY - LOGISTICS FACILITY
SURFACS WATER DRAINAGE PROPOSALS

APPENDIX C

MICRO DRAINAGE SIMULATION QUTPUT
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APPENDIX C1

MICRO DRAINAGE SIMULATION OUTPUT — Western site network
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'TRP Consulting

iThe Tandmark
121 Back Turner Street

Dezctdagn Craderin Tor West Storm

Pipe Sizes STENDARD Manhole Sizes STANDARD

FOH Radiniall Medel - England and Wales
Return Period {(years) i ned Flow /7 ¢ a 30
M5-60 (mm) 18.800 Minimur Backdrog § 0.200
‘Ratio R 0.300 Hagiwurnr BEckarog © 1 1.500
Maximum Rainfall {(mm/hr) 75 Min Design Depth for Cptimisation (m) J.800
Maxirmum Time of Concentration (mins) 34 Min Vel for Rozo Design only (m/s)  1.00
Foul Sewage {(l/s/ha) 1.000 Min Slope for Iptimisatiosn (1:X) 250

Volumetric Runoff Coeff. 0.7540

Designed with Level Scffits

Nebworh Doosiogn Table for We

SRS ARE|

PN Length Fall Slope I.Area T.E. Base k HYD DIA Auko
{m) (33} {1:x) {ha} {mins) Flow {(l/s) (mm) SECT (mr} Dasign
SW1.030 8.120 3.057 142.5 1.164 5.00 0.7 O.830 o 300 &
SW1,001 37.488 0.193 194.2 (C.000 0.00 2.0 0.600 a 303 Py
SW2.000 2.072 0.175 4.7 2.268 5.0 2.0 1.600 ¢ Z2ZZ o
SW1.002 41.120 0.164 250.0 2.300 PR 0.0 35.600 o 375 &
8W3.000 6.3172 5.339 18.Z 0.154 5.00 0.0 0.600 a 150 &
SW1.003 48.703 0.262 18£.2 0.000 0.00 2.3 0.600 o 450 &
SW4.000 42.% 1,175 241.z J.264 5.00 0,0 7,600 o 300 &
SW4.001 10e6.€57 0.427 250.0 0.161 0.00 0.0 0.600 2 375 ol

Network Results Table

PR Rain T.C¢. US/IL £ I.Area T Base Foul Add Fiow Vel Cap Flew
{m/hry {mins) (m} {ha) Flow {1/s) (1/s} {1/s)

SW1.000 75.00 z.10 76.225 0.164 0.0 0.0 10.2
SW1.001 7E.00 5,66 76.168 0.164 0.2 3.0 L,
SW2._000 T5.00 3.05 76.225 0.268 :.0 0.0 16.3 Z.23 88.6 70,2
SW1.002 75.00 6.26 75.900 .432 i 0.z 26.3 1.14 126.1 114.1
SW3.000 75.00 2.04 76.300 0.154 0.0 0.0 S.4 2.37 41.5 40.6
SW1.003 75.00 £.80 75,661 .586 .3 0.0 35.7 .49 Z3¢.6 154.6
SW4.000 75.400 5.70 76.150 0.264 0.0 0.0 1£.1 L1.01 71.2 69.8
SW4.001 75.00 7.25 75.90C 0.425 0.0 0.0 25.9 1.14 126.1 112.2

EO9R2=2014 HF Soduticons




.TRP Consulting

iThe Landmark
21 Back Turner Street
'Manchester
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'File 6751 Logistics drainage

Designed by timr
Checked by

iMicro Drainage

Network 2014.1

PN Length Fall $Slops I.Area T.E. Base
{m) (m) (1:X) (ha) (mins) Flow (1/s) {mm)
SW1.004 6.263 0.025 250.0 0.000 0.00 0.0 0.600
SW1.005 47.982 0.192 250.0 0.000 0.00 0.0 0.600
SW1.006 3.080 0.012 250.0 0.000 0.09 0.0 0.600
Network Resul Takle
PN Rain T.C. US/IL £ I.Area T Base Foul 2dd Flow
{(m/hr) (mins) (m) (ha) Flow {1/s) (1/s)} (1/s)
SW1l.004 75.00 7.33 75.324 1.011 0.0 0.0 6l.6
SW1.005 75.C0 7.89 75.299 1.011 0.0 0.0 61.6
SW1l.006 75.00 5.04 75.107 0.000 5.6 c.0 1.3

Network Design Table for West Storm

k HYD DIa 2Auto

SECT

(mm) Design

o 525
a 525
o 525

L

Vel
(m/s)

Flow
(1/s)

Cap
(1/s)

1.41 305.7 266.9
1.41 305.7 266.8
1.41 305.7 5.6
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Date 23/06/2015 09:28 Designed by timr .
File €731 Logistics drainage Checked by
Micrc Drainage Network 2014.1 T
Manhele Schedules for West Storm
MH MH MH MH MH Pipa Out Pipes In |
Name |CL. (m) |Daepth| Comnection |Diam.,L*W BN Invert Diameter| BN Invert Diameter | Backdrop
{m} (mm) Level (m) (mm) Level (m) (ztun) E {men)
SW1|77.350|1.125|COpen HManhols 1200 76.225 300
SW2|77.3001.132 Cpen Manhole 1200 76.168 300 |8W1.000 76.168 300
SW3|77.350|1.125|Cpen Mannole 1200 76.225 225
SW4|77.175|1.275 | Cpen 1350 75.900 375|8W1.001 75.975 300
8W2.000 76.050 ZZ5
SW5(77.350|1.050|Cpen Manhols 1220 76.300 150
SW6(77.175|1.514 | Cpen Manhole 1350 [ 2wl 003 75.661 450 [ SW1.002 75.73¢6 373
\ SW3.000 75.961 13¢
.350|1.200|0pen Manhole 1200 | SW4.000 76.150 300
.350|1.450 |Cpeh Manhole 1350 |sw4.001 7E.800 375|5wW4.000 AR b 20
.350|2.026 | 0pen Manhole 1500 |swW1.004 75.324 525 3wl1.003 75.399 454
SW4.001 75.474 G
.Q00|1.701 |Open Manhole 1500 | sW1.005 73.28% 5251 8W1.004 75.299 Si5
.000'1.893 Open Manhole 1500 | sWl.3086 75.107 525(s8wi. 0056 75.107 525
.000]0.5%06 | 0pen Manhole ] QUTFALL SW1.0086 73.094 525
Free Flewing Qutfall Details Zsr West Storm
Outfall Outfall C. Level I. Level Min D,L w
Pipe Number Kane {m) {m) I. Level (mm) (mm)
(m}
SW1.006 SW T£.000 7E.084 73.000 i} n
Simulation Criteria for West Storm
Volumetric Runoff Coeff 0.750 Additional Flow - % of Total Flow £.000
Areal Reduction Factor 1.000 MADD Factor * 10m?/ha Storage Zz.0300
Hot Start {mins) N Inlet Coeffiecient 0.800
Hot Start Level {mm) 0 Flow per Person per Day (l/per/day) 0.000
Manhole Hsadloss Zostf (Glakal; 0.500 Run Time (mins) 60
Foul Sewage gfer hectare (1L/s) 0,000 Cutput Interval (mins) 1
Number of Input Hydrographs 7  Number of Offline Controls { Number cZ Time/Area Diagrams (I

Number of Online Controls ! Number of Storage Structures 1 Number <f Real Time Caontrols 0

Synthetic Rainfall Details

Rainfall Mcdel FSR Profils Type Summer
Return Period (years) 100 27 {Summer) 0.750
Region England and Wales Cv (Winter) 0.840
M5-60 {rmm) 18.900 Storm. Duration {(mins) aa
Ratio R 0.300

OLsR2--0 14 XF f“:rl';i_:l.’? N R ]
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!Date 23/06/2015 09:28 Designed by timr
:File 6751 Logisties drainage Checiked by
Micro Drainage Network 2014.1

Online Controls for West Storm

Hydro-Brake Optimum® Manhole: SW1l, DS/PN: SW1.006, Volume (m*): 13.4

Unit Reference MD-SHE-0104-5600-1500-5600

Design Head (m) 1.500

Design Flew (1/s) 5.6

Flush-Flo™ Calculated

Objective Minimise upstream storage

Diameter (mm) 104

Invert Level (m) 75.107

Minimum Cutlet Pipe Diameter {mm) 150

Suggested Manhole Diameter {mm) 1200
Control Pointa Head (m) Flow (1/=) Control Points Head (m) Flow (1/s)
Design Point {Calculated} 1.500 5.6 Kick=-Flo@ 0.921 4.4
" Flush-Flo™ 0.452 5.6 [Mean Flow over Head Range = 4.9

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake
Cptimum® as specified. Should another type of contrel device other than a Hydro-Brake Cptimum® be
utilised ther these storage routing calculations will be invalidated

Depth (m} Flow (1/s) |Depth (m) Flow (1/s) |Depth (m) Flow {1/s) |Depth (m) Flow (1/s) |Depth (m) Flow (l/s)
0.100 3.5 0.800 5.1 2.000 6.4 4.000 8.8 7.0040 11.5
C.200 5.0 1.000 4.6 2,200 6.7 4,500 9.3 7.500 11.9
0.300 5.4 1.200 5.0 2.400Q 6.9 5.000 9.8 8.000 12.3
0.400 5.5 1.400 5.4 2.600 7.2 5.500 10.3 8.500 12.6
0.500 5.5 1.600 5.7 3.000 7.7 6.000 10.7 9.000 13.0
0.600 5.5 1.800 6.1 3.500 8.3 6.500 11.1 9.500 13.3

©188§2-2014 ®P Solutiocns
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File 6751 Logistics drzinacs sl by
Micro Drailnage Nerwoark Zilt.l

Depth
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Storage

Structures for West Sicrm
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‘Date 23/06/2015 09:28 Designed by timr
gFile 6751 Logistics drainage Checked by
iMicro Drainage Network 2014.1

Summary of Critical Results by Maximum Level (Rank 1) for West

Storm

Simulation Criteria

Aresl Reduction Factor 1.000 Additional Flow - % of Total Flow
Hot Start {(mins) 0 MADD Factor * 10m?/ha Storage
Hot Start Level {(mm) 0 Inlet Cceffiecient

Manhole Headless Coeff (Global) 0.500 Flow per Person per Day (l/per/day)
Foul Sewage per hectare (1/s} 0.000

Number ¢f Input Hydrographs 0 Number of Cffline Controls 0 Number of Time/Area Diagrams 0
Number of Online Controls 1 Number of Storage Structures ! Number of Real Time Controls 0

Synthetic Rainfall Details

0.000
2.000
0.800
0.000

Rainfall Model FSR M5-60 (mm} 18.900 Cv (Summer) 0.750
Region England arnd Wales Ratic R 0.300 Cv (Winter) 0.84C
Margin for Flocd Risk Warning (rmm) 309.0
Analysis Timestep 2.5 Second Increment (Extended)
DTS Status QFF
DVD Status ON
Inertia Status OFF
Profile(s} Summer and Winter
Duration{s) (mins) 15, 30, &0, 120, 240, 360, 480, 960, 1440
Return Period(s) [(years) 1, 30, 108
Climate Change (%) 30, 30, 30
Return Climate First X First Y First 2 O/F Lvl
BN Storm Period Change Surcharge Flood Overflow Act., Exc.

SW1.000 960 Winter 100 +30% 30/15 Winter
8W1l.001 260 wWinter 100 +30% 30/15 Winter
SW2.000 15 wWinter 100 +30% 30/15 Summer
SW1.002 960 wWinter 100 +30% 30/15 Summer
SW3.000 15 Winter 100 +30% 30/15 Summer
SW1.003 960 Winter 100 +30% 30/15 Summer
SW4.000 15 Winter 100 +30% 30/15 Summer
SW4.001 260 Winter 100 +30% 30/15 Summer
SW1.004 960 Winter 100 +30% 30/15 Summer
SW1.005 960 Winter 100 +30% 30/1290 Winter
SW1.006 960 Winter 104 +30% 30/30 Winter

Water Flooded Pipa
US/MH ILevel Surch'ed Volume Flow / O'flow Flow
BN Nama (m) Daepth (m) (m?) Cap. (1/s) (1/8) Status

SW1.000 SW1 76.960 0.435 0.000 0.11 0.0 6.8 SURCHARGED
SW1.001 SW2 76.95¢9 0.491 0.000 0.09 G.0 6.8 SURCHARGED
5W2.000 SW3 77.254 0.804 0.000 1.89 0.0 111.2 FLOOD RISK
SWl.002 SW4 76.958 0.683 0.000 0.1s6 0.0 17.9 FLOOD RISK
5W3.000 8W5 77.310 0.860 0.000 1.76 0.0 61.7 FLOOD RISK
SW1.003 SW6 76.956 0.845 0.000 c.11 0.0 24.3 FLOOD RISK
SW4.000 sw7 77.288 0.848 0.000 1.63 0.¢ 108.3 FLOCD RISK
SW4.001 SW8 76.9357 0.681 0.000 0.15 0.0 17.6 SURCHARGED
SW1.004 SW9 76.9%4 1.105 0.000 0.24 0.0 41.9% SURCHARGED
SW1.005 SW1C 76.953 1.1z2¢ 0.000 0.06 0.0 15.1 FLOOD RISK

@1982=-2014 XP Solutious
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Micro Prainage B .
Summsiy ol Critical Results by Mazimun Level (Rank 1) o West Storm
Watar Flooded Pipe
US/MB Level Surch'ed Volumne Flow / O'flow Flow
PN Name [$:3] Depth (m) () Cap. {1/8) (1/8) Status
SW1.006 SW1l 76.331 1.319 0.000C .04 0.1 £.0 WL IO




BAE SAMLESBURY - LOGISTICS FACILITY
SURFACE WATER DRAINAGE PROPOSALS

APPENDIX C1

MICRO DRAINAGE SIMULATION OUTPUT - Eastern site network
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Date 23/06/2015 09:35 ) Designed by timr
File 6751 Logistics drainage Chacked by
Micre Drainage Network 2014.1
STCRM SEWER DLITEN oy tans Modified Rational Method
Design Criteria for East storm
Pipe Sizes STANDARD Manhole Sizes STANDARD
FSR Rainfall Model - England and Wales
Return Period (years) 100 Add Flow / Climate Change (%) 0
M5-60 (mm) 18.23C Minimum Backdrop E=ignt (m) 0.200
Ratio R 0.300 Maximum Backdrop Zsight (m) 1.500
Maximum Rainfall {mm/hr} TE Min Dezign Depth for Sptimisation (m)y 0.900
Maximum Time of Concentratien (mins) 3 Min Vel far RButs Seszgn orly (m/s) 1.00
Foul Sewage (l/s/ha) 0.000 Min Slope for Optimisation (L:iX! 250

Volumetric Runoff Coeff. (.750

Designed with Level Soffits

Network Design Table for East storm

PN Length Fall Slope I.Area T.E. Base k HYD DIA Aute
{m} {m) (1:X) {ha) {mins) Flow (l1/s) (mm) SECT (mm) Design

SKE1.000 Z4..:8 0.783 30.8 0,023 5.040 0.0 7.800 a 15C A

SE2.000 16.615 0.284 8.5 7,022 .00 0.0 0.600 o 150 &

SE1.001 96.998 0.667 145.4 0.092 0.00 0.0 0.600 o 225 &

gRl.00z 7.776 £.200 38.9 11.014 Z.00 0.0 0.600 s 225 .

3£3.000 53.647 G.ELE .. 0,036 5. 0.0 1.600 > 150 oy

SE3.001 46.150 62 235.1 0.5Z28 3,134 0.5 0,800 o 450 &

SE4.000 4.2:57 0.0861 70.<4 0.000 5.00 5.7 2.600 o 150 8

2E3.002 T.8B1 7.026 308.0 0Q.00C 0.00 0.0 0.600 o 450 o

Network Results Table

PN Rain T.C., US/IL T I.Area I Base Foui Add Flow Vel Cap Flow
(mm/kx) (rins)  (m) (ha) Flow (1/s) (L/s) (1/8) (m/s) (l/s) (1/s)
5z1.000 75.00 5.22 78.100 0.023 0.0 0.0 0.0 1.82 32.2 4.7
SEZ.000 75.00 5,21 77.700 0.022 0, 0.0 2.0 1.32 23.:Z2 4.5
SE1.001 75.00 £.71 77.242 0.138 0.0 2.0 0.0 1.08 43.0 Z27.9
5z1.002 75.00 6.78 76.575 0.152 c.0 0 0.0 2.10 83.7 30.%
SE3.000 75.00 .83 76.450 0.036 0.2 z.0 ¢.0 1.08 1%.9 7.2
SE3.001 75.00 6.42 75.534 0.573 0.0 0.0 .0 1.31 208.4 L1£.%B
SE4.000 75.00 .06 76.500 0.000 0.0 0.2 2.2 1,20 21.z 0.0
SE3.002 75.00 6.53 75.341 0.573 0.0 0.0 0.0 1.15 183.4 118.5
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:File 6751 Logistics drainage

Designed by timr
Checked by

Micro Drainage

Network 2014.1

Network Design Table for East storm

BN Length Fall Slopa I.Area T.E. Base k HYD
{m) (m}) (1:X) (ha) (mins) Flew (1/s) {mm) SECT

SE1.003 14.288 0.051 278.7 0.000 0.00 0.0 0.600 ]
SE5.000 26.223 0.264 98.2 0.031 5.00 0.0 0.600 o
SE1.004 23.253 0.054 429.9 0.000 0.00 0.0 0.600 =}
SEL.005 4.033 0.104 38.7 0.009 0.00 0.0 0.800 o
SE6.000 5.600 0.133 42.1 0.000 5.00 0.0 0.800 o
SE6.001 15.782 0.2089 75.5 0.03¢6 ¢.00 0.0 0.600 o]
SE7.000 5,600 0.272 20.6 0.047 5.00 0.0 0.600 o
SE6.002 5.365 0.104 51.7 0.000 0.00 0.0 0.600 [s]
SE8.000 5.600 0.123 45.5 0.06€¢6 5.00 0.0 0.600 o]
SE8.001 22.583 0.228 100.8 0.000 0.00 0.0 0.600 o
SES.000 10.905 0.122 8%.4 0.170 5.00 0.0 0.600 o
SE8.002 8.281 0.035 236.6 0.036 0.00 0.0 0.600 o}
5E6.003 13.277 0.053 250.0 0.000 0.00 0.0 0.600 [}

BN Rain T.C.
(mm/hr) (mins)
SE1.003 75.00 6.97
SE5.000 75.00 5.43

SE1.004 75.00 7.33
SEL1.005 75.00 7.35

5E6.000 75.00 5.06
SE6.001 75.00 5.29

SE7.000 75.00 5.04
SE6.002 75.00 5.35

SEB.000 75.00 5.06
S5E8.001 75.00 5.36

SES.000 75.00 5.11
SE8.002 75.00 5.47

8E6.003 75.00 5.67

Network Results Table

US/IL T I.Area £ Base Foul
(m)

75

16

75

75.

76.
6.

76.

5.

76.
76.

76.

75.

75

L3186

.250

.180
135

270
137

250

928

210
012

397

634

.599

{ha) Flow {l1/s} (l1/s)

0.725 0.0 0.0
0.051 0.0 9.0
0.777 0.0 0.0
0.777 0.0 0.0
0.000 0.0 0.0
0.036 0.0 0.0
0.047 0.0 .o
0.083 0.0 G.0
0.066 0.0 0.0
0.066 0.0 0.0
0.170 0.0 0.0
0.272 0.0 0.0
0.354 0.c 0.0

DIA Auto

{(mxm) Design

450

150

525
525

150
150

150

150
225

300

375

B & o G K o Hoe 65 6§ &

375

Add Flow Vel Cap
(1/s) (m/s) (1/8)

[= )
o o

oo
oo

1.21 1%2.¢

1.01 17.8

1.07 232.5
3.61 780.7

1.56 27.5
1.1é 20.5

2,23 39.4

1.40 24.8

1.50 26.4
1.30 51.8

1.66 117.6

1.17 129.6

1.14 126.1

Flow
(1/s)
147.3

10.4

157.7
157.7

-] O
w o
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Date 23/06/2015 09:35 ” Designed by timr
File €751 Logistics drainage Checked by
Micro Drainage - Network 2014.1
Network Cesigr Table for kast stoxm
PN Length Falil Sleope I.Area TI.E. Basa k HY¥D DIA Aunto
{m) fm) (1:X) {ha) (ming) Flow (l/s) {(mm) SECT {(mm) Design
SE10.000 16.998 0.L7L 88.3 0.040 5.00 0.0 J.800 o 150 !bﬂ
SE6.004 23.406 0.095 245.2 0.(_340 0.00 0.0 0.600 o 375 gfi
SE6.005 2.791 .3z% 106.¢ §.000 0.00 0.0 C_.800 o 375 E?
3F11.000 7.342 1.594 4,2 0.091 z.00 0,0 0, 80] o 150 ,%
SEl.OOG 1.516 C©.006 222.7 0.000 G .13 0.0 0.600 o 150 e
Network Results Table
EN Rain T.C. US/IL E I.Area L Base Foul &Add Flow Vel Cap Flow
(ma/hx) (mins)  (m) (ha) Flow (1/s) (i/s) (l/s} (m/s) (1/s) (1/s)
SE10.000 FlEIR L 5.24 76.450 0.040 3.3 0.0 n.0 L.01 17.% 8.z
SE6.004 75, (s €.01 75.546 1.435 0.1 0.0 0.2 1.15 127.,3 88,32
SE6.005 75,00 £.03 75.4580 0.435 0.0 3.0 0.0 7% 193.f 88.3
SE11.000 75.00 5.03 76.675 2.091 0.0 0.0 0.0 4.73 83.£ 18.6
S5E1.006 TEL0O 53.04 F5.,031 0.000 7.1 .0 0.0 G.83  1L.1 T L
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File 6751 Logistics drainage

Designed by timr
Checked by

Micro Drainage

Network 2014.1

Manhole Schedules for East storm

ME MH MH MH MH Pipe Cut Pipes In
Name | CL. {m} ([Depth| Connection |(Diam.,L*W PN Invert Diameter PN Invert Diamster |Backdrop
i {m) {mm) Level (m) {mm) Level {m} {mm} {mm)
!
F SE1|79.200}(1.100;0pen Manhole 1200| SE1.000 78.100 150
‘ SEZ278.700|1.000|Open Manhole 1200| SE2.000 “77.700 150
| SE3|78.500(1.258 | Open Manhole 1200( SE1.001 77.242 225( SE1.000 77.317 150
: SE2.000 77.416 15¢ 99
' gE4|77.700|1.125 Open Manhole 1200| SE1.002 76.575 225! SEl1.001 76.575 225
SES([77.500(1.050|0Open Manhole 1200 | SE3.000 76.450 150
SE6|77.500(1.966|0Open Manhole 1350 sE3.001 73.534 450 | SE3.000 75.834 150
SE7|77.520(1.020|Open Manhcle 1200| SE4.000 76.500 150
SE8 77.460 2.059 | Open Manhcle 1350 | SE3.002 75.341 450 | 8E3.001 75.341 450
5E4.000 76.439 150 798
SE9|77.600|2.284|0pen Manhole 1350 SE1.003 75.316 4£50( SE1.002 76.375 225 B34
SE3,002 75.316 450
SE10 |77.300(|1.050 | Cpen Manhole 1220| SE5.000 76.250 i50
SE11|77.700(2.510|Open Manhole 1500 | SE1.004 75.190 525| SE1.003 75.265 450
SE5.000 75.986 150 421
SE12|78.000(2.865|0pen Manhole 1500} SE1.005 75.135 525 SE1.004 75.135 525
SE13|77.270(1.000 |Cpen Manhole 1200 | SE6.000 76.270 150
SE14|77.137(1.000|Cpen Manhole 1200| SE&.C01 76.137 150| SE6.000 76.237 150
SE15(77.250(1.000|0Open Manhole 1200| S8E7.000 76.250 150
SE16(77.137(1.209 |Open Manrhole 1200 SE6.C02 75.928 150| SE6.001 75.928 150
SE7.000 75.878 150 50
8E17|77.260|1.050|Open Manhole 1200( sES8,000C 76.210 150
SE18|77.137]1.125 | Qpen Manhole 1200( sSE8.001 76.012 225| SEB.000 76.087 150
SE19177.450(1.053 | Open Manhole 1200( SE9.000 76.397 300
SE2C |77.137|1.503 | Open Manhcle 1350( SES8.002 75.634 375| SE8.001 75.784 225
SES.00C 76.275 300 566
8521 (77.137]1.538|0Open Manhole 1350| SE6.003 75.599 375| SE€.002 75.824 150
SE8.002 75.598 375
SE22{77.500(1.050|0Open Manhole 1200 | SE10.0G00 76.450 150
SE23|77.500(1.954 | Open Manhole 1350| SE6.004 75.546 375| SE6.003 75.5486 375
SE10.000 76.279 150 508
SE24 | 78.000(2.550|Cpen Manhcle 1350| SE6.005 75.450 375| SE6.004 75.450 375
SE25(77.800(1.125|Cpen Manhole 1200 | SE11.000 76.675 150
SE26(77.800(2.769|Cpen Manhole 1500| SE1.006 75.031 150| SE1.005 75.031 525
SE6. 005 75.424 375 €18
SE11.000 75.081 150 50
SE|77.810|2.785|Open Manhole 0 OUTFALL SEL1.006 75.025 150
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File 6751 Logistics drainzce Checked

PIPELING ‘SCHEDULES for East storm

8]
1
it
t

eam Manhole

PN Hyd Diam W™MH C.lewvel TI.lLevel D.Dapth MH MH DIAM., L*W
Sect {(mm) Name {m} {m) {m) Connection {mm)
SE1.300 s 150 &=z: 75.200 78.100 0.950 Open Manhole 12040
SE2.000 ¢ 150 S8E2 78.700 77.700 0.850 {zen Manhole 1240
SE1.001 ¢ 225 S8E3 78.500 77.242 1 . Manhcle 1200
SE1.002 s 225 8E4 77.700 T5.E7% 21k Manhcle 12013
SE3.,000 o 133 SES 77.500 76,450 0.900 QJgen Manhcle 120G
SE3.001 o 4 S5E6 77.500 75.534 1.51¢ Jgern Manhole 1350
SE4.000 s 150 SE7 77.520 76.500 0.870 Jpen Hanhels 1200
SE3.002 = 450 SEZf 77,400 73,341 1.£35 Opsn Manhole 1350
8E1.003 o 450 SE9 77.600 75.316 1.834 Cpen Manhole 1350
SE5.000 ¢ 150 &F1lC 77.300 76.250 0.900 Open Manhole 1200
SE1.004 o] 77.700 75.180 1.985 Open Manhole 1500
221,005 e} 78.000 TZ.1:ZS 2.340 Open Manhole 1500
SE£.000 o 150 21z 77.270 7€.270 0.850 Open Manhole 1200
Dewnstream Manheole
BN Length Slope MH <C.Level TI.Lawval D.Dapth MH MH DIAM., L*W
{m) {1:X) ¥Name {m) (m} {m} Connection {rm)
SE1.00Q0 24.118 30.8 SE3 78.500 77.317 1.033 Open Manhole 1200
SE2.000 1¢.£13 58.5 SE3 78.500 77.416  0.934 Open Manhole 1200
SEL.001 ©6.998 145.4 SE4 77.70C 76.575 0.900 Open Manhole 1200
SE1.002 ~.77%Z 3.9 SE9 77.600 T£.375 1.249% Cpen Manhole 3543
SE3.000 =3.647 87.1 SE& 77.500 75.834 1.516 Cpen Manhole 1350
SE3.001 46.150 23&.,1 SE8 77.400 75.341 1.&J% Open Manhole 1350
SE4.000 4.297 70.4 &Xg 77.400 76.43° 0.811 Cpen Manhole 1350
SE3.002 7.881 308.0 S8SES 7J7.600 7&5.316 1.834 Cpen Manhole 1333
SE1.003 14.228 278.7 SE11 77.700 7T5.265 1.985 Cpsn Manhole 1500
SE5.000 Z&.223 99.2 SE11 77.700 75.%8¢€ 1.564 Cpen Manhole 1500
SE1.004 23.253 429.% SE12 78.000 75.135 2,340 Open Manhole 1509
r SE1.005 4.033 38.7 8E26 77.800 75.031 2,244 Cgen Manhole 1500
2,000 A.800  42.1 BE T

14 T4.137 0.880 Open HManhole 1200 |
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.Date 23/06/2015 09:35

|File 6751 Logistics drainage

Designed by timr
Checked by

Micro Drainage

Network 2014.1

PN Hyd
Sect

5E6.0C1 o
SE7.000 o
SE6.002 c
SEB.0CO o]
SE8.001 o}
SES.000 o]
SE8.002 o
SE6.003 o
SEL0.000 <]
35E6.004 o
S5E6.005 o
SE11.000 o

PIPELTNE SCHEDUIES for Fast storm

Diam
(mm)

150

150

150

150
225

300

375

375

150

375
375

150

Upstream Manhole

MH C.Level I.Level D.Depth MH MH DIAM., L¥W
Name {m) {m) {m) Connection {mm)

SEl4 77.137 76.137 0.2850 Open Manhole 1200
SEL1S 77.250 76.250 0.850 Open Manhole 1200
8Eleé 77.137 75.%828 1.0592 Open Manhole 1200
SE17 77.260 76.210 0.900 Open Manhole 1200
8E18 77.137 76.012 0.900 Open Manhole 1200
SE19 77.450 76.387 0.753 Open Manhole 1200
SE20 77.137 75.634 1.128 Open Manhole 1350
SE21  77.137 75.599 1.163 Open Manhole 1350
5E2Z 77.500 76.450 0.900 Open Manhole 1290
SE23  77.500 75.546 1.579 Cpen Manhole 1350
SE24 78.000 75.450 Z.17% Open Manhole 1350
SE25 77,800 76.675 0.975 Open Manhole 1200

Cownstream Manhcle

PN Length Slope MH C.Lewel I.Level D.Depth

{m)

SE6.001 15.

3E7.000 5.

'$E6.002 5.

SE8.000 5.
SE8.001 22.

SE9.000 10.

SE8.002 8.

8E6.003 13.

SE10.000 1sa.

8E6.004 23.
8E6.005 2.

SE1L1.000 7.

782

600

365

600
983

905

281

277

9e8

406
791

342

(1:X) Name {m) {m) (m)

MH
Commaction

75.5 8Elé 7T77.137 75.928 1.059 Open Manhole

20.€ s8l6 77.137 75.878 1.009 Cpen Manhole

51.

7 SE21 77.137 75.824 1.163 Open Manhole

45.5 sE18 77.137 76.4087 0.900 Open Manhole
100.8 SE20 77.137 75.784 1.128 Open Manhole

89.

4 SE20 77.137 76.275 {.562 Open Manhole

236.6 SE21 77.137 75.598 1.163 QOpen Manhole

250.0 sE23 77.500 75.546 1.579 Open Menhole

99.3 8E23 77.500 76.279 1,071 Qpen Manhole

245.2 8SE24 78.000 75.450 2.175 Open Manhole
106.6 SE26 77.800 75.424 2.001 Open Manhole

4.6 SE26 77.800 75.081 2,569 Open Manhole

MH DIAM., L*W
{mm})

1200
1200
1350

1200
1350

1350
1350
1350
1350

1350
1500

1500
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ZIPELINE SCHEDULES for Fast storm

Unstrsarn Manhole

PN Hyd Diam MH C.Level TI.Lewvel D.Depth MH MH DIAM,, L*W
Sect (mm) Narce (m) {m) {m) Connection {mm)
SE1.006 o 150 SE26 77.800 75.031 2.619 Open Manhele 1500

Downstream Manhole

BN Length Slope ME C.level I.Ilewvel D.Dapth ME MH DIAM,, L*W
() {1:X) XName {m) {m) {m} Connecticn {mm)
SE1.006 1.516 252.7 SE 77.810 75.02Z:% 2.635 Open Manhole ¥

Free Flowing Outfall Details for Fast storm

outfall Cutfall €. Level I. Level Min D,L w

Pipe Number  Name {m) {m) I. Level {mm) {(mm)
(=)
SEL1.006 SE 77.810 75,028 75.000 0 0

Simulstion Criteria for East stcrm

0%

umetzic Runoff Croeff §,750

Arezl Reduacticn Factor 1.000 Z,000

Hot Start (mins) o] 0.800

Hot Start Level {mm) 3 2.000

Manhole Headloss Coeff (Global) 2.500 &0

Foul Sewage per hectare {l/s) 0.000 Outous In

Bumber ¢of Input Hydrographs 0O Number ¢f Qffline Controls O Number cof Time/Area Diagrams 0
Number of Online Controls 1 Number cf Storage Structures 7 Number ¢f Real Time Contrels O

Synthetic Rainfall Details

Fainfall Model FSR Profile Type Summer
Zzzurn Period (vyears) 100 Zw {Summer) 0.750
Region England and Wales Cv {Winter) 0.841
M5-60 {mm) 18.900 Storm Duration (mins) 30
Ratio R 7.300
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{File 6751 Legistics drainage Checked by
1
[Micro Drainage Network 2014.1
Online Controls for Rast storm
Hydro-Brake Optimum® Manhole: SFE26, DS/PN: SE1.006, Volume (m3): 5.7
Unit Reference MD-SHE-0118-7200-1500-7200
Design Head (m) 1.5G0
Design Flow (1/s) 7.2
Flush-Flo™ Calculated
Objective Minimise upstream storage
Diameter ({(mm) 118
Invert Level (m) 75.031
Minimum Outlet Pipe Diameter (mm) 150
Suggested Manhole Diameter (mm) 1200
Control Points Head (m) Flow (1/s3} Control Points Head (m) Flow (l/a)
Design Point (Calculated) 1.500 7.2 Kick-Flo® 0.92¢6 5.7
Flush-Flo™ - 0.447 7.2|Mean Flow over Head Range - 6.3

The hydrological calculations have been based on the Head/Discharge relationship for the Hydro-Brake
Cptimum® as specified. Should another type of contrel device other than a Eydro-Brake Optimum® be
utilised then these storage routing calculations will be invalidated

Depth (m) Flow (1/s) |[Depth (m) Flow {(1/s) |Depth (m) Flow {l1/s) |Depth (m) Flow {1/s) |Depth (m) Flow {(1/s)
0.100 4.2 0.800 6.6 2.000 §.2 4,000 11.4 7.000 14.9
0.200 6.5 1.000 6.0 2.200 8.6 4.500 12.1 7.500 15.4
0.300 7.0 1.200 6.5 2,400 9.0 5.000 12.7 8.000 15.9
0.400 7.2 1.400 7.0 2.600 9.3 5.500 13.3 8.500 16.4
0.500 7.2 1.600 7.4 3.000 10.0 6.000 13.9 2.000 l6.8
0.600 7.1 1.800 7.8 3.500 10.7 6.500 14.4 9.500 17.3
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Date 23/06/2015 09:35 [Designed &y timr R
File 6751 Logistics drainage | Checked oy

Micro Drainage

Storage Structures for Fast storm

Swale Manhole: 5E&, DS/PN: SE3.0CL

Warning:- Volume should aiways be included unless the upstreaw pipe is being used for storage and/or &as =

carrier
Infiltration Ccefficient Base ({(m/hr) 0.00000 Trench Lengtz ‘w] 88.4
Infiltration Ceefficient Side (m/hr} 1.00000 Side Slope Xi 4.0
Safety Factor 2.0 Slope (L:X) 0.0
Porosity 0.90 Cap Volume Depth (m) (.900

Invert Level (m) 75.534 Cap Infiltration Depth (m; 0.000
Trench Helight {(m) J.80 Include Swale Volume Yes
Trench Width (m) L2

oG

SE1L

Cellular Steorage Manhols: DS/PN: SEL.004

Invert Level (m) 75.190 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Ceoefficient Side {(m/hr) 0.00000

Depth (m) Area {m®*} Inf. Area (mz)‘Depth () Area (m?) Inf. Area {(m?) |Depth (k) Area (m*) Inf. Area (m?)
0.000 650.0 2.0 2.600 0.0 0.0 7.200 0.4 c.0
3.400 5330.0 7.0 4.000 0.2 0.0 T.600 2.0 0.0
0.800 650.4 0.0; 4.400 0.0 g.0 ‘8.000 2.0 0.0
1.200 G0 3.01 4.800 0.0 0.0 £.400 0.0 n.¢
L.600 0.C 3.2 2.200 0.2 [HA §.800 2.0 G.32
Z2.000 [Ee 4.2 5.600 2.0 0.0 £.200 J.d 2.0
Z.400 5.0 0.01 £.008 0.1 {0 4, Lo 0.0 0.7
Z.800 0.0 0.7 €.400 7.0 2.3 TG 0.0 0.2
3.200 z.0 7.0 6.800 0.2 0.0i

Dryv Swzle Manhcl=: SE13, DS/PN: SE&.000

Warning:~ Volume should always be included unless the upstream pipe is being used Zcr storage and/or as a

carrier

Infiltration Coefficient Base (m/hr) ©.J00J0C Trench Length (m) I1C.6
Infiltration Coefficient Side (m/hr) 0.00000 Side Slope {1:¥) 4.0
Safety Factor 2.0 Slope (1:X) 3.0
Porosity 0.90 Cap Volume Depth (m) J1.85C
Invert Level (m) 76.270 Can Infiltratien Depth {m) 0.000
Trench Height (m) 0.600 Include Swale Volume Yes

Trench Width (m} 0.4

Dry Swale Manhele: SE1S5, DS/PN: SE7.000

Warning:- Volume should always be included unless the upstream pipe is being used for stcrage and/or as a

carrier
Infiltration Coefficient Base (m/hr) 0,000407 Porosity 3.90
Infiltration Coefficient $ide (m/hzr) 0.00000 Invert Level (m) 76,250
Safety Factor 2.0 Trench Height (my 0.600
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Micro Drainage

Network 2014.1

Dry Swale Manhole: SE15, DS/PN: SE7.000
Trench Width (m) 0.4 Cap Volume Depth {(m) 0.850
Trench Length (m) 24.4 Cap Infiltration Depth (m) 0.000
Side Slope (1:X) 4.0 Include Swale Volume Yes
Slope (1l:X) 0.0

Dry Swale Manhole:

SE1S,

DS/PN: SES.0090

Warning:~ Volume should always be included unless the upstream pipe is being used for storage and/or as a
carrier

Infiltration Coefficient Base {m/hr)
Infiltration Ceoefficient Side {(m/hr)
Safety Factor

Porosity

Invert Level (m)

Trench Height ({m)

Trench Width (m)

Cellular Stcrage Manhole:

0.00000
0.00000
2.0
0.90
76.397
0.600
0.4

Invert Level {m)

Infiltration Coefficient Base

(m/hr) 0.00000

SE24

Trench Length (m) 16.7

Side Sleope (1:¥) 4.0

Slope {1:X) 0.0

Cap Volume Depth (m) 0,950

Cap Infiltratien Depth (m) C.000
Include Swale Volume Yes

DS/PN: SFE6.005

75.419 Safety Factor 2.0
Porosity 0,95

Infiltration Cecefficient Side (m/hr) 0.0C000

Depth (m) Area {(m?) Inf. Area {m?) Depth {(m} Arsa (m?) Inf. Area (m*) |Depth (m) AZrea (m?) Inf, Area {m?)
0.000 650.0 0.0 3.600 0.0 a.0 7.200 0.0 0.0
0.400 650.0 0.0 4,000 0.C 0.0 7.600 0.0 0.0
0.8040 650.0 0.0 4,400 a.0 0.0 8.00C 0.0 0.0
1.200 0.0 0.4 4.800 0.0 0.0 8.400 0.0 0.0
1.600 0.0 0.0 5.200 0.0 0.0 8.800 0.0 0.0
2.000 0.0 0.0 5.600 0.0 0.0 $.200 0.0 0.0
2.400 0.0 0.0 6.000 0.0 0.0 9.600 0.0 0.0
2.800 0.0 0.0 6.400 0.¢ 0.0 10.000 0.0 0.0
3.200 0.0 0.0 6.800 0.0 0.0

Dry Swale Manhole:

525, DS/PN: SE11,000

Warning:- Volume shouid always be included unless the upstream pipe is being used for storage and/or as a
carrier

Infiltration Coefficient Base (m/hr)
Infiltration Coefficient Side (m/hr)
Safety Factor

Porosity

Invert Level {m}

Trench Helght {m)

Trench Width {m)

0.00000
0.00000
2.0
0.30
76.675
0.600
0.4

Trench Length {(m) 42.0

Side Slope {1:X) 4.0

Slope {1:X) 0.0

Cap Volume Depth (m) 1.000

Cap Infiltration Depth (m) 0.000
Include Swale Volume Yes

©1582=2014 ¥P Solutions




[TRP Consulting

The Landmark
21 Back Turner Street

Manchester
Date 23/06/2015 09:35 h Designed by timr TR -
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Micro Drainage Network 2014.1
Summary of Crizicz]l Resulis by Maximum Level (Rank 1! for East storm

Simulation Criteria

Areal Reduction Factsr 1.000 Additional Piagw - % of Total Flcw 0.0060
Hot Start (mins) ] fLDD Faster * 10m*/ha Storage 2.000

Hot 8tart Level (mm) i Inlet Cceffiecient 7.800
Zeefs iZlsbzip 0,500 Flow per Person per Day (I /per/day) 0.000

Manhole Eeallsss Coefs
Foul Sewage ger heatare (l7s) 0.000

Number of Input Hydrographs 0 Number cf Offline Controls 1 Number of Time/Area Diagrams 0

Number of Cnline Controls 1 Number of Storage Structures 7 Number of Real Time Controls 0
Synthetic Rainfall Details
Rainfall Model FSR M5-~60 (mm) 18.900 Cr (Summexr) 9.7z10
Region England and Wales Ratio R 0.300 Cv (Winter) 0.840
Margin for Flood Risk Warning {mm) 300.0
Analysis Timestep Z.Z Secand Increment (Extended)
DTS St=zus BIE
DVD Status ON
Tnertia Status JET
Profile(s) Summer and Winter
Duration{s) (mins) 15, 30, €3, 120, Z3{, 360, 480, 960, 1440
Return Period(s) (years) 1, 30, 100
Climate Change (%) 30, 30, 30
Return Climate First X First ¥ First 2 O/F Lwvl
EN Storm Period Change Surcharge Flood Overflow Act. Exc.
SE1.000 15 Winter 100 +30%
SE2.000 15 Winter 100 +30% 100/15 Summer
SE1.001 15 Winter 100 +307% 30/15 Summer
SE1.002 15 Winter 100 +30%
SE3.000 15 Winter 100 +30%
SE3.001 il Winter 100 +30% 100/15 Winter
SE4.000 1% Winter 30 +30%
SE3.002 Z£0 Winter 100 +30% 30/15 Winter
SE1.003 3€0 Winter 100 =30% 30/15 Summer
SE5.000 15 Winter 100 +30% 30/15 Summer
SE1.004 &0 Winter 100 +30% 30/240 Winter
SE1.005 860 Winter L300 +30% 30/120 Winter
SE6.000 15 Winter 100 +30% 100/15 Winter
SE6.001 15 Winter 130 +30% 30/15 Summexr
SE7.000 15 Winter ino +30% 100/15 swmmer
SE6.002 15 Winter 100 +30% 30/15 Summer
SE8.000 15 Winter 1090 +30% 30/15 Summer
SE8.001 73 Winter 100 +30% 30/15 Wintexr
SE9.000 15 Winter 100 +30%
SE8.002 15 Winter 100 +30% 30/15 Summer
SE6.003 15 Winter 100 +30% 30/15 Summer
SE10.000 15 Winter 100 +30% 100/15 Summer
SE6.004 15 Winter 100 +30% 30/15 Summer
SE6.005 960 Winter 100 +30% 100/240 Winter
SE11.000 15 Winter 100 +30%
Winter +30% 1/15 Summer

SE1.C06 960 100
- H1882-2014 X Bolutisons
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Summary of Critical Results by Maximum Level {Rank 1) for East storm

Water Flooded Pipe
US/ME Level Surch'ed Volume Flow / 0'flow Flow
EN Name (m) Depth {m) (m?) Cap. {(1/a) ({(1/8) 8tatus
SE1.000 SE1 78.1le4 ~-0.086 0.000 0.37 0.0 11.4 OK
SE2.000 SE2 78.124 0.274 0.000 0.56 0.0 12.1 SURCHARGED
8E1.001 SE3 78.075 0.608 0.000 1.31 0.0 55.0 SURCHARGED
SE1.0Q02 SE4 76.749 -0.051 0.000 0.94 0.0 589.4 OK
SE3.000 SE3 76.565 =-0.035 0.00¢C 0.92 0.0 17.1 OK
SE3.001 SEé 76.03% 0.054 0.000 0.88 0.0 164.7 SURCHARGED
SE4.9000 SE7 76.500 =-0.150 0.000 0.00 0.0 0.0 OK
SE3.002 SEB 75.985 0.193 0.000 0.19 0.0 22.4 SURCHARGED
SE1.003 SE9 75.984 0.218 0.000 0.19 0.0 28.3 SURCHARGED
SE5.000 SE10 76.631 0.231 0.000 1.3¢6 0.0 23.1 SURCHARGED
SEL.004 SE11 75,983 0.268 0.000 C.086 0.0 11.7 SURCHARGED
SE1.005 SE12 75.985 0.324 0.000 0.04 0.0 11.1 SORCHARGED
SE6.000 SE13 76.440 0.020 0.000 0.21 a0 4.8 SURCHARGED
SE6.001 SEl14 76.448 0.161 0.000 0.72 0.0 13.6 SURCHARGED.
SE7.000 SEibL 76.462 Q0.062 0.000 C.60 0.0 19.4 SURCHARGED
SE6.002 SE16 76.390 0.312 0.000 1.58 0.0 32.0 SURCHARGED
SE8.000 SEL7 T7h.658 0.298 0.000 1.34 0.0 29.1 SURCHARGED
SE8.001 SE18 76.430 0.1%3 0.000 0.63 0.0 30.0 SURCHARGED
SE9.000 SE19 76.630 -0.067 a.000 0.93 0.0 81.7 OK
SEB8.002 SE20 76.331 0.322 0.000 1.37 0.0 125.0 SURCHARGED
SE6.003 SE21 76.230 0.256 0.000 1.51 0.0 148.8 SURCHARGED
SE10.000 SE22 76.€55 0.055 0.000 1.16 0.¢ 19,2 SURCHARGED
8E6.004 SE23 76.085 0.164 0.000 1.6% 0.0 184.9 SURCHARGED
SE6.005 SE24 75.961 0.156 0.000 0.12 0.0 11.8 SURCHARGED
SE11.000 SE25 76.762 -0.063 0.000 0.62 0.0 44.5 CK
5F1.006 SEZ26 75.984 0.803 0.000 0.66 0.0 7.2 SURCHARGED
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BAE SAMLESBURY - LOGISTICS FACILITY
SURFACE WATER DRAINAGE PROPOSALS

APPENDIX D

Drawing 6751 D401 - Surface Water Drainage Layout

5751 Surface Water Drainage Design 160618.docx
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BAE SAMLESBURY - LOGISTICS FACILITY
SURFACE WATER DRAINAGE PROPOSALS

APPENDIX E

Drawing 6751 E500 - Surface Water Diversions

6751 Surface Water Drainage Design 160618.docx
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