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APPROXIMATE SUGGESTED EXTENT OF CONTIGUOUS BORED PILE RETAINING WALL DUE TO
REDUCTION IN GROUND LEVELS & PROXIMITY OF SITE BOUNDARIES.
RETAINING WALL SOLUTION INCLUDING ANY CAPPING BEAM REQUIREMENTS TO SPECIALIST
DESIGN & DETAILS. CONTRACTOR TO ALLOW FOR SHOTCRETE TO EXPOSED FACE OF PILES TO
REGULATE SURFACE & CONSTRUCTION OF FACING MATERIAL TO ARCHITECTS SPECIFICATION.
ALL TO BE DEVELOPED/AGREED WITH LOCAL AUTHORITY& ADJACENT LAND OWNER(S) INCLUDING
THE DESIGN & PROVISION OF ANY TEMPORARY WORKS REQUIREMENTS.

APPROXIMATE SUGGESTED EXTENT OF CONTIGUOUS BORED PILE RETAINING WALL DUE TO
REDUCTION IN GROUND LEVELS & PROXIMITY OF SITE BOUNDARIES.
RETAINING WALL SOLUTION INCLUDING ANY CAPPING BEAM REQUIREMENTS TO SPECIALIST
DESIGN & DETAILS. CONTRACTOR TO ALLOW FOR SHOTCRETE TO EXPOSED FACE OF PILES
TO REGULATE SURFACE. WATERPROOF RC WALL TO BE PROVIDED TO SITE SIDE OF PILES AS
PART OF BUILDING BASEMENT WALL CONSTRUCTION. ALL TO BE DEVELOPED/AGREED WITH
LOCAL AUTHORITY& ADJACENT LAND OWNER(S) INCLUDING THE DESIGN & PROVISION OF ANY
TEMPORARY WORKS REQUIREMENTS. REFER TO CDA BUILDING FOUNDATION DRAWINGS.

PROPOSED REINFORCED CONCRETE RETAINING WALL AS PART OF BUILDING SUB-STRUCTURES.
REFER TO CDA FOUNDATION DRAWINGS.

PROPOSED REINFORCED CONCRETE RETAINING WALL (REFER TO CDA DRAWING 2601-400) WITH
FACING MATERIAL & GUARDING REQUIREMENTS TO ARCHITECTS SPECIFICATION & DETAILS.

PROPOSED REINFORCED CONCRETE RETAINING WALL WITH INTEGRATED STEEL VEHICLE /
PEDESTRIAN BARRIER (REFER TO SEPARATE DETAILS ON CDA DRAWING 2601-400). RETAINING
WALL FACING MATERIAL & FINISH TO BARRIER ALL TO ARCHITECTS SPECIFICATION.
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PROPOSED REINFORCED CONCRETE FILLED CAVITY RETAINING WALL (REFER TO CDA DRAWING
2601-400). GUARDING REQUIREMENTS TO ARCHITECTS SPECIFICATION & DETAILS.

SURFACE WATER DRAINAGE IS SUBJECT
TO RECEIPT OF ALL RWP SETTING OUT
FROM THE ARCHITECT.

FOUL WATER DRAINAGE IS SUBJECT TO
RECEIPT OF ALL SVP/FLOOR GULLIES/POP-UP
SETTING OUT FROM THE ARCHITECT.

SURFACE WATER DRAINAGE IS SUBJECT
TO RECEIPT OF ALL RWP SETTING OUT
FROM THE ARCHITECT.
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
2
0
England and Wales
20.000
0.411
0.750
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
50.0
1.00
Level Soĸts
0.200
0.900
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Add
InŇow

(l/s)

Cover
Level
(m)

Diameter
(mm)

Depth
(m)

S1
S2
S3
S4
S7
S8
S10
S11
S12
BHSA07

0.029
0.000
0.002
0.036
0.005
0.003
0.011
0.000
0.000
0.000

5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00
5.00

0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

61.160
61.000
57.950
57.960
57.960
57.980
57.940
57.940
57.800
57.600

450
1200
1200
1200
1200
1200
1200
1200
1200
1200

0.900
4.120
1.100
1.560
1.660
1.740
1.800
1.815
1.700
1.550

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

1.000 S1 S2 37.700 0.600 60.260 59.800 0.460 82.0 150 5.57 50.0

1.000 1.111 19.6 3.9 0.750 1.050 0.029 0.0 45 0.869

1.001 S2 S3 4.500 0.600 56.880 56.850 0.030 150.0 225 5.64 50.0

1.001 1.065 42.3 3.9 3.895 0.875 0.029 0.0 46 0.670

1.002 S3 S4 9.870 0.600 56.850 56.400 0.450 21.9 225 5.69 50.0

1.002 2.806 111.6 4.2 0.875 1.335 0.031 0.0 29 1.351

1.003 S4 S7 22.200 0.600 56.400 56.300 0.100 222.0 225 6.12 50.0

1.003 0.873 34.7 9.1 1.335 1.435 0.067 0.0 79 0.739

1.004 S7 S8 9.250 0.600 56.300 56.240 0.060 154.2 225 6.27 50.0

1.004 1.050 41.8 9.8 1.435 1.515 0.072 0.0 73 0.858

1.005 S8 S10 19.400 0.600 56.240 56.140 0.100 194.0 225 6.61 50.0

1.005 0.935 37.2 10.2 1.515 1.575 0.075 0.0 80 0.800

1.006 S10 S11 2.520 0.600 56.140 56.125 0.015 168.0 225 6.65 50.0

1.006 1.006 40.0 11.7 1.575 1.590 0.086 0.0 83 0.875

1.007 S11 S12 7.800 0.600 56.125 56.100 0.025 312.0 225 6.83 50.0

1.007 0.735 29.2 11.7 1.590 1.475 0.086 0.0 99 0.695

1.008 S12 BHSA07 2.520 0.600 56.100 56.050 0.050 50.4 225 6.85 50.0

1.008 1.846 73.4 11.7 1.475 1.325 0.086 0.0 60 1.357
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Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

1.000 37.700 82.0 150 Circular 61.160 60.260 0.750 61.000 59.800 1.050

1.000 S1 450 Manhole Adoptable S2 1200 Manhole Adoptable

1.001 4.500 150.0 225 Circular 61.000 56.880 3.895 57.950 56.850 0.875

1.001 S2 1200 Manhole Adoptable S3 1200 Manhole Adoptable

1.002 9.870 21.9 225 Circular 57.950 56.850 0.875 57.960 56.400 1.335

1.002 S3 1200 Manhole Adoptable S4 1200 Manhole Adoptable

1.003 22.200 222.0 225 Circular 57.960 56.400 1.335 57.960 56.300 1.435

1.003 S4 1200 Manhole Adoptable S7 1200 Manhole Adoptable

1.004 9.250 154.2 225 Circular 57.960 56.300 1.435 57.980 56.240 1.515

1.004 S7 1200 Manhole Adoptable S8 1200 Manhole Adoptable

1.005 19.400 194.0 225 Circular 57.980 56.240 1.515 57.940 56.140 1.575

1.005 S8 1200 Manhole Adoptable S10 1200 Manhole Adoptable

1.006 2.520 168.0 225 Circular 57.940 56.140 1.575 57.940 56.125 1.590

1.006 S10 1200 Manhole Adoptable S11 1200 Manhole Adoptable

1.007 7.800 312.0 225 Circular 57.940 56.125 1.590 57.800 56.100 1.475

1.007 S11 1200 Manhole Adoptable S12 1200 Manhole Adoptable

1.008 2.520 50.4 225 Circular 57.800 56.100 1.475 57.600 56.050 1.325

1.008 S12 1200 Manhole Adoptable BHSA07 1200 Manhole Adoptable

Manhole Schedule

Node CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S1

S2

S3

S4

S7

S8

61.160

61.000

57.950

57.960

57.960

57.980

0.900

4.120

1.100

1.560

1.660

1.740

450

1200

1200

1200

1200

1200

0
1

0
1

0
1

0
1

0
1

0

1.000
1.000

1.001
1.001

1.002
1.002

1.003
1.003

1.004
1.004

1.005

60.260
59.800

56.880
56.850

56.850
56.400

56.400
56.300

56.300
56.240

56.240

150
150

225
225

225
225

225
225

225
225

225
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Manhole Schedule

Node CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S10

S11

S12

BHSA07

57.940

57.940

57.800

57.600

1.800

1.815

1.700

1.550

1200

1200

1200

1200

1

0
1

0
1

0
1

1.005

1.006
1.006

1.007
1.007

1.008
1.008

56.140

56.140
56.125

56.125
56.100

56.100
56.050

225

225
225

225
225

225
225

SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
20.000
0.411
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
30

100

0
0

40

0
0
0

0
0
0

Node S7 Online OriĮce Control

Flap Valve
Downstream Link

Replaces Downstream Link

x
1.004
✓

Invert Level (m)
Design Depth (m)
Design Flow (l/s)

56.300
1.000
1.2

Diameter (m)
Discharge Coeĸcient

0.024
0.600

Node S7 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

56.300
0

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000
0.100
0.200

133.0
133.0
133.0

0.0
0.0
0.0

0.300
0.400
0.500

133.0
133.0
133.0

0.0
0.0
0.0

0.600
0.700
0.800

133.0
133.0
133.0

0.0
0.0
0.0
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Node BHSA07 Deep Bore Soakaway Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor
Porosity

0.49320
0.49320
2.0
1.00

Invert Level (m)
Time to half empty (mins)

Diameter (m)
Depth (m)

42.600
405
1.350

Borehole Diameter
(m)Borehole Depth (m)

Inf Depth (m)
Number Required

0.200
15.000
10.000
4

Node S12 Depth/Area Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

0.00000
0.00000

Safety Factor
Porosity

2.0
0.95

Invert Level (m)
Time to half empty (mins)

56.100
0

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

Depth
(m)

Area
(m²)

Inf Area
(m²)

0.000
0.100
0.200
0.300

56.0
56.0
56.0
56.0

0.0
0.0
0.0
0.0

0.400
0.500
0.600
0.700

56.0
56.0
56.0
56.0

0.0
0.0
0.0
0.0

0.800
0.900
1.000
1.100

56.0
56.0
56.0
56.0

0.0
0.0
0.0
0.0

1.200 56.0 0.0
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.95%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

15 minute winter S1 11 60.313 0.053 5.3 0.0425 0.0000 OK

15 minute winter S1 1.000 S2 5.1 0.932 0.261 0.2072

15 minute winter S2 11 56.935 0.055 5.1 0.0625 0.0000 OK

15 minute winter S2 1.001 S3 5.1 0.928 0.122 0.0254

15 minute winter S3 11 56.884 0.034 5.4 0.0395 0.0000 OK

15 minute winter S3 1.002 S4 5.5 0.554 0.049 0.1118

15 minute summer S4 9 56.511 0.111 11.3 0.1771 0.0000 OK

15 minute summer S4 1.003 S7 11.8 1.341 0.341 0.2255

240 minute winter S7 232 56.389 0.089 2.6 11.2980 0.0000 OK

240 minute winter S7 OriĮce S8 0.3

15 minute winter S8 11 56.260 0.020 0.7 0.0237 0.0000 OK

15 minute winter S8 1.005 S10 0.6 0.261 0.017 0.0726

15 minute winter S10 10 56.186 0.046 2.6 0.0574 0.0000 OK

15 minute winter S10 1.006 S11 2.6 0.427 0.065 0.0164

15 minute summer S11 10 56.179 0.054 2.4 0.0612 0.0000 OK

15 minute summer S11 1.007 S12 2.6 0.865 0.089 0.0294

60 minute winter S12 43 56.119 0.019 1.5 1.0418 0.0000 OK

60 minute winter S12 1.008 BHSA07 1.0 0.625 0.013 0.0039

120 minute winter BHSA07 96 42.618 -13.432 0.9 0.8030 0.0000 OK

120 minute winter BHSA07 InĮltraƟon 0.6
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 99.95%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

15 minute winter S1 10 60.337 0.077 10.1 0.0614 0.0000 OK

15 minute winter S1 1.000 S2 9.8 1.102 0.497 0.3345

15 minute winter S2 11 56.956 0.076 9.8 0.0865 0.0000 OK

15 minute winter S2 1.001 S3 9.8 1.116 0.231 0.0400

15 minute winter S3 11 56.897 0.047 10.5 0.0543 0.0000 OK

15 minute winter S3 1.002 S4 10.5 0.685 0.094 0.1625

15 minute winter S4 10 56.545 0.145 22.9 0.2315 0.0000 OK

15 minute winter S4 1.003 S7 23.0 1.542 0.663 0.3528

600 minute winter S7 465 56.471 0.171 2.3 21.7691 0.0000 OK

600 minute winter S7 OriĮce S8 0.5

15 minute winter S8 11 56.268 0.028 1.2 0.0321 0.0000 OK

15 minute winter S8 1.005 S10 1.2 0.293 0.032 0.1176

15 minute winter S10 9 56.205 0.065 4.9 0.0820 0.0000 OK

15 minute winter S10 1.006 S11 5.0 0.537 0.124 0.0265

15 minute winter S11 8 56.201 0.076 5.0 0.0858 0.0000 OK

15 minute winter S11 1.007 S12 5.1 1.060 0.174 0.0464

30 minute winter S12 23 56.130 0.030 3.9 1.6093 0.0000 OK

30 minute winter S12 1.008 BHSA07 2.3 0.792 0.031 0.0073

120 minute winter BHSA07 90 42.635 -13.415 1.7 1.5390 0.0000 OK

120 minute winter BHSA07 InĮltraƟon 1.2
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ZB[;

_;G̀
aPLR<b

T;];>
aPb

Q;c?d
aPb

eRfBU
a>g<b

ZB[;
hB>@aPib

j>BB[
aPib

O?G?=<

TLR̀@\];R?
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Design Seƫngs

Rainfall Methodology
Return Period (years)

AddiƟonal Flow (%)
FSR Region

M5-60 (mm)
RaƟo-R

CV
Time of Entry (mins)

FSR
2
0
England and Wales
20.000
0.411
0.750
5.00

Maximum Time of ConcentraƟon (mins)
Maximum Rainfall (mm/hr)

Minimum Velocity (m/s)
ConnecƟon Type

Minimum Backdrop Height (m)
Preferred Cover Depth (m)

Include Intermediate Ground
Enforce best pracƟce design rules

30.00
50.0
1.00
Level Soĸts
0.200
0.900
✓
✓

Nodes

Name Area
(ha)

T of E
(mins)

Cover
Level
(m)

Diameter
(mm)

Depth
(m)

S30
BHSA09

0.012
0.000

5.00
5.00

55.000
55.700

1200
1350

1.260
2.040

Links

Name US
Node

DS
Node

Length
(m)

ks (mm) /
n

US IL
(m)

DS IL
(m)

Fall
(m)

Slope
(1:X)

Dia
(mm)

T of C
(mins)

Rain
(mm/hr)

Name Vel
(m/s)

Cap
(l/s)

Flow
(l/s)

US
Depth

(m)

DS
Depth

(m)

Σ Area
(ha)

Σ Add
InŇow

(l/s)

Pro
Depth
(mm)

Pro
Velocity

(m/s)

40.000 S30 BHSA09 4.300 0.600 53.740 53.660 0.080 53.8 150 5.05 50.0

40.000 1.375 24.3 1.6 1.110 1.890 0.012 0.0 26 0.779

Pipeline Schedule

Link Length
(m)

Slope
(1:X)

Dia
(mm)

Link
Type

US CL
(m)

US IL
(m)

US Depth
(m)

DS CL
(m)

DS IL
(m)

DS Depth
(m)

Link US
Node

Dia
(mm)

Node
Type

MH
Type

DS
Node

Dia
(mm)

Node
Type

MH
Type

40.000 4.300 53.8 150 Circular 55.000 53.740 1.110 55.700 53.660 1.890

40.000 S30 1200 Manhole Adoptable BHSA09 1350 Manhole Adoptable

Manhole Schedule

Node CL
(m)

Depth
(m)

Dia
(mm)

ConnecƟons Link IL
(m)

Dia
(mm)

S30

BHSA09

55.000

55.700

1.260

2.040

1200

1350
0
1

40.000
40.000

53.740
53.660

150
150
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SimulaƟon Seƫngs

Rainfall Methodology
FSR Region

M5-60 (mm)
RaƟo-R

Summer CV
Winter CV

FSR
England and Wales
20.000
0.411
0.750
0.840

Analysis Speed
Skip Steady State

Drain Down Time (mins)
AddiƟonal Storage (m³/ha)

Check Discharge Rate(s)
Check Discharge Volume

Normal
x
240
20.0
x
x

Storm DuraƟons
15 30 60 120 180 240 360 480 600 720 960 1440

Return Period
(years)

Climate Change
(CC %)

AddiƟonal Area
(A %)

AddiƟonal Flow
(Q %)

2
30

100

0
0

40

0
0
0

0
0
0

Node BHSA09 Deep Bore Soakaway Storage Structure

Base Inf Coeĸcient (m/hr)
Side Inf Coeĸcient (m/hr)

Safety Factor
Porosity

0.93960
0.93960
2.0
1.00

Invert Level (m)
Time to half empty (mins)

Diameter (m)
Depth (m)

40.700
213
1.350

Borehole Diameter
(m)Borehole Depth (m)

Inf Depth (m)
Number Required

0.200
15.000
10.000
1
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Results for 2 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

15 minute winter S30 10 53.772 0.032 2.2 0.0426 0.0000 OK

15 minute winter S30 40.000 BHSA09 2.2 0.819 0.090 0.0114

30 minute winter BHSA09 23 40.800 -12.860 1.7 0.6186 0.0000 OK

30 minute winter BHSA09 InĮltraƟon 0.8
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Results for 30 year CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

15 minute winter S30 10 53.786 0.046 4.2 0.0604 0.0000 OK

15 minute winter S30 40.000 BHSA09 4.1 0.970 0.170 0.0184

30 minute winter BHSA09 26 41.417 -12.243 3.2 1.5023 0.0000 OK

30 minute winter BHSA09 InĮltraƟon 0.8
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Results for 100 year +40% CC CriƟcal Storm DuraƟon.  Lowest mass balance: 100.00%

Node Event US
Node

Peak
(mins)

Level
(m)

Depth
(m)

InŇow
(l/s)

Node
Vol (m³)

Flood
(m³)

Status

Link Event
(Upstream Depth)

US
Node

Link DS
Node

Ouƞlow
(l/s)

Velocity
(m/s)

Flow/Cap Link
Vol (m³)

15 minute winter S30 10 53.804 0.064 7.6 0.0850 0.0000 OK

15 minute winter S30 40.000 BHSA09 7.5 1.126 0.310 0.0288

60 minute winter BHSA09 50 42.794 -10.866 3.9 3.4725 0.0000 OK

60 minute winter BHSA09 InĮltraƟon 0.8
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