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Merchant Place Sewers

Existing building to be
retained.

Existing building to be
demolished

Existing public
surface water sewers.

Location of proposed
new building

Proposed tie-in point for foul
and restricted surface water
flows from southern portion of
development - Cellular
storage area 2

Proposed tie-in point for restricted
surface water flows from northern and
central portion of development - Cellular
storage area 1

Existing public
combined sewer.
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Proposed foul sewer and inspection chamber

Proposed ACO M200D linear drainage channel

Cellular storage crates (Aquacell Plus-R or
approved equivalent)

Pervious paving blocks (Driveline Priora by
Marshalls, or approved equivalent).
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Ex.Mh.3603
CL - 79.79m
IL - 77.50m

Ex.Mh.4602
CL - 79.07m
IL - 76.77m

Ex.Mh.3601
CL - 79.681m
IL - 77.149m (TBC)

Ex.Mh.3503
CL - 78.933m
IL - 77.177m (TBC)

Ex.Mh.3502
Position not picked
up on survey.
CL - 78.741m
IL - 77.268 (TBC)

Existing gully to be
removed

Existing gullies to be
removed

Ex.G

Ex.G

Ex.G

Ex.G

Ex.G

Ex.G

Ex.G

Ex.G

Ex.G

Ex.G

Ex.G

Ex.G

Ex.G

Ex.G

Ex.G

Ex.G
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Ex.G

Ex.G

Ex.Mh.4501
CL - 77.50m (TBC)
IL - TBC

RE3

RE1

RE

Ex.G

New G

New G

RE2

Ex.G

S4 - New 1200mmØ SW Mh.
with 300mm deep sump.

CL - 79.280m
Pipe IL - 77.296m (TBC)

Mh. IL - 76.996 (TBC)

New G

S2 - New 1200mmØ SW Mh.
with 300mm deep sump.
CL - 78.908m
Pipe IL - 77.088m
Mh. IL - 76.788m

Existing surface water pipe
(shown on Scottish Water GIS).
Pipe to be upsized to 225mmØ.

Gradient 1:200

150mm uPVC Surface Water Pipework @ 1:200

150mm uPVC Surface Water Pipework @ 1:112

Existing surface water pipe
(shown on Scottish Water GIS).
Pipe to be upsized to 225mmØ.

Gradient 1:200

New 225mm uPVC surface
water pipe @ 1:200

Cellular Storage Area 1
Cellular storage crates

12.5m x 15.0m x 0.80m deep

S3 - New 1200mmØ SW Control Mh.
with 65mmØ orifice plate limiting
discharge to 5.8 l/s in the M30 + 35%
storm event.
CL - 79.210m
IL - 76.970m

DC1 - 450mmØ
disconnection chamber to
existing combined sewer

CL - 79.240m
IL - 76.958m

New G

New G

New G

Existing surface water pipe
(shown on Scottish Water GIS) to

be removed/abandoned

Pervious paviours (South Area)

Pervious paviours
(North Area)

4 No. cellular storage
crates to aid collection
and distribution of
surface water

IC6 - 600mmØ control chamber
with 25mm orifice plate limiting
discharge to 0.6 l/s in the M30

+ 35% storm event.
CL - 78.335m
IL -  76.982m

4 No. cellular storage crates to
aid collection and distribution of
surface water

ACO M200D linear
drainage channel

150mm uPVC Surface Water Pipework @ 1:93

S1 - New 900mmØ SW manhole
CL - 78.321m
IL - 77.352m

Existing surface water pipe
(shown on Scottish Water GIS.

Pipe size to be confirmed.
Assumed 150mm due to

downstream pipework diameter)

Tie-in to existing combined
sewer. IL - 76.943m (TBC)

PF1
450mmØ IC

CL - 78.166m
IL - 77.42m

PF2
450mmØ IC

CL - 78.161m
IL - 77.290m

PF3
450mmØ IC

CL - 78.082m
IL - 77.160m

PF6
450mmØ IC

CL - 78.165m
IL -77.030m

PF5
450mmØ IC

CL - 78.206m
IL - 77.460m

S5 - 900mmØ manhole with 300mm deep sump.
CL - 78.108m
Pipe IL - 76.655m
Mh. IL - 76.355m

Cellular Storage Area 2
Cellular storage crates
4.0m x 14.0m x 0.80m deep

S6 - 600mmØ control chamber with
35mm orifice plate limiting discharge to
2.8 l/s in the M30 + 35% storm event.
CL - 78.12m
IL -  76.80m

150mm uPVC Surface Water
Pipework @ 1:47

Non-pervious paviours

150mm uPVC Foul
Sewer Pipework @ 1:42

225mm uPVC Combined Sewer
Pipework @ 1:70 (Adoptable)

CS3 - 1200mmØ manhole
CL - 77.52m
IL - 76.13m (TBC)

E
xisting

375
(C

O
)

C
om
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S

ew
er

P
ipe

(D
iam

eter
to

be
confirm

ed
on

site)

Ex.Mh.3602
CL - 80.41m
IL - 79.07m

Ex.Mh.2601
CL - 80.690m
IL - 78.850m

Existing 300mm (CO) Combined Sewer

Existing Combined Sewer (Diameter and Material not Known)

Existing 225mm Combined Sewer (Material not Known)

Existing 150mm Combined
Sewer (Material to be
confirmed)

IC7 - 450mmØ IC
CL - 77.906m
IL - 77.360m

PF4
450mmØ IC

CL - 78.148m
IL - 76.830m

Land drainage pipework
to discharge to pea
gravel pipe surround

DC2 - 450mmØ Disconnection Chamber.
CL - 77.745m
IL - 76.394m

Land Drainage Trench
0.5m wide x 61.95m x 0.5m deep.
150mm fully perforated uPVC pipe
in base of trench.

Land Drainage Trench
0.5m wide x 7.85m x 0.5m deep.
150mm fully perforated uPVC pipe
in base of trench.

IC2 - 450mmØ with 300mm
deep silt trap.
CL - 78.12m

Pipe IL - 77.07m
Mh. IL - 76.77m

IC8 - 450mmØ IC
CL - 77.804m
IL - 77.045m

CS2 - 1200mmØ manhole
CL - 77.64m
IL - 76.30 (TBC)

CS1 - 900mmØ Combined
Sewer Mh.
CL - 77.967m
IL - 76.463m

IC4 - 450mmØ Disconnection Chamber.
CL - 78.040m
IL - 76.673m

IC5 - 600mmØ inspection
chamber
CL - 77.807m
IL - 77.820m

IC3 - 450mmØ Disconnection Chamber.
CL - 78.896m
IL - 76.794m

150mmØ uPVC SW pipe  from
control chamber to combined sewer

225mmØ uPVC SW pipe
from cellular storage to

control chamber

225mm uPVC Combined Sewer
Pipework @ 1:143 (Adoptable)IC9 - 450mmØ IC

CL - 77.797m
IL - 77.193m

10m 20m0m 5m 15m

Scale in metres

25m 30m

Drainage Notes:

1. Existing surface water, foul and combined sewer manhole
invert levels surveyed on site with the exception of those
invert levels suffixed with *. Manhole invert levels shown on
190089-001-CAM-DR-C-400 and suffixed with * are taken
from Scottish Waters GIS records.

2. All Surface Water & Foul Sewers Infrastructure to be
Constructed in Accordance with the Relevant Sections of
Scottish Water Document 'Sewers for Scotland, 4th Edition'.

3. SuDS Components to be Constructed in Accordance with the
Guidance in 'Sewers for Scotland, 4th Edition' and CIRIA
Document C753 'The SuDS Manual' 2015.

4. Unreinforced and Reinforced Concrete Pipes & Fittings Shall
Comply with the Relevant Provisions of BS EN 1916 & BS EN
5911-1.

5. uPVC Pipes, Joints & Fittings for Gravity Sewers Shall
Comply with the Relevant Provisions of BS 4660 and BS EN
1401-1.

6. Pre-cast Concrete Manhole Units for Manholes, Chambers
and Wet Wells Shall Comply with the Relevant Provisions of
BS EN 1917 & BS 5911-3.

7. Pre-cast Concrete Slabs and Cover Frame Seating Rings
Shall Comply with the Relevant Provisions of BS EN 1917
and BS 5911-3.

8. Manhole Covers & Frames Shall Comply with the Relevant
Provisions of BS EN 124, BS 7903 and the 'Design Manual
for Roads & Bridges: HA/104/09 Geotechnics & Drainage:
Chamber Tops & Gully Tops for Road Drainage & Services:
Installation & Maintenance'.

9. Manhole Covers on Foul-only Sewers Shall be of Low
Leakage Types in Order to Prevent Excessive Surface Water
Ingress.

10. As a Minimum, Class D400 Covers shall be used in
Carriageways of Roads (including pedestrian streets), hard
shoulders and parking areas.

Class B 125 Covers shall be used in Footways, pedestrian

DateInitialIssue Revision

F I G U R E D D I M E N S I O N S O N L Y T O B E U S E D

A Amendments to drainage design to
suit client requirements. Addition of
land drainage along southern
boundary.

JMA 29/03/23

B Amendments to drainage manhole
invert levels.

JMA 11/04/23
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15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 1 year Return Period

©1982-2017 XP Solutions

Half Drain Time : 103 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.014 0.064 0.0 1.2 1.2 11.3 O K
30 min Summer 78.034 0.084 0.0 1.9 1.9 15.0 O K
60 min Summer 78.054 0.104 0.0 2.4 2.4 18.5 O K

120 min Summer 78.072 0.122 0.0 2.6 2.6 21.7 O K
180 min Summer 78.081 0.131 0.0 2.8 2.8 23.4 O K
240 min Summer 78.087 0.137 0.0 2.8 2.8 24.3 O K
360 min Summer 78.091 0.141 0.0 2.9 2.9 25.1 O K
480 min Summer 78.091 0.141 0.0 2.9 2.9 25.0 O K
600 min Summer 78.088 0.138 0.0 2.9 2.9 24.7 O K
720 min Summer 78.085 0.135 0.0 2.8 2.8 24.1 O K
960 min Summer 78.079 0.129 0.0 2.7 2.7 22.9 O K

1440 min Summer 78.066 0.116 0.0 2.5 2.5 20.6 O K
2160 min Summer 78.050 0.100 0.0 2.3 2.3 17.9 O K
2880 min Summer 78.041 0.091 0.0 2.1 2.1 16.1 O K
4320 min Summer 78.029 0.079 0.0 1.7 1.7 14.1 O K
5760 min Summer 78.022 0.072 0.0 1.5 1.5 12.8 O K
7200 min Summer 78.017 0.067 0.0 1.3 1.3 11.8 O K
8640 min Summer 78.012 0.062 0.0 1.2 1.2 11.1 O K

10080 min Summer 78.009 0.059 0.0 1.1 1.1 10.5 O K
15 min Winter 78.021 0.071 0.0 1.5 1.5 12.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 18.851 0.0 11.3 24
30 min Summer 13.113 0.0 16.0 36
60 min Summer 8.847 0.0 22.3 60

120 min Summer 5.872 0.0 29.8 92
180 min Summer 4.604 0.0 35.1 126
240 min Summer 3.871 0.0 39.4 160
360 min Summer 3.030 0.0 46.3 228
480 min Summer 2.547 0.0 51.9 294
600 min Summer 2.227 0.0 56.8 360
720 min Summer 1.996 0.0 61.1 424
960 min Summer 1.680 0.0 68.5 548

1440 min Summer 1.315 0.0 80.4 794
2160 min Summer 1.025 0.0 94.6 1152
2880 min Summer 0.859 0.0 105.7 1504
4320 min Summer 0.670 0.0 123.3 2216
5760 min Summer 0.562 0.0 138.5 2944
7200 min Summer 0.490 0.0 151.0 3680
8640 min Summer 0.437 0.0 161.7 4408

10080 min Summer 0.397 0.0 171.1 5144
15 min Winter 18.851 0.0 12.7 24
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15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 1 year Return Period

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.044 0.094 0.0 2.2 2.2 16.8 O K
60 min Winter 78.067 0.117 0.0 2.6 2.6 20.8 O K

120 min Winter 78.086 0.136 0.0 2.8 2.8 24.2 O K
180 min Winter 78.094 0.144 0.0 2.9 2.9 25.6 O K
240 min Winter 78.097 0.147 0.0 3.0 3.0 26.2 O K
360 min Winter 78.097 0.147 0.0 3.0 3.0 26.2 O K
480 min Winter 78.093 0.143 0.0 2.9 2.9 25.5 O K
600 min Winter 78.087 0.137 0.0 2.9 2.9 24.5 O K
720 min Winter 78.082 0.132 0.0 2.8 2.8 23.4 O K
960 min Winter 78.070 0.120 0.0 2.6 2.6 21.4 O K

1440 min Winter 78.052 0.102 0.0 2.3 2.3 18.1 O K
2160 min Winter 78.036 0.086 0.0 2.0 2.0 15.4 O K
2880 min Winter 78.028 0.078 0.0 1.7 1.7 13.8 O K
4320 min Winter 78.017 0.067 0.0 1.3 1.3 11.9 O K
5760 min Winter 78.010 0.060 0.0 1.1 1.1 10.7 O K
7200 min Winter 78.006 0.056 0.0 1.0 1.0 9.9 O K
8640 min Winter 78.002 0.052 0.0 0.9 0.9 9.3 O K

10080 min Winter 77.999 0.049 0.0 0.8 0.8 8.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 13.113 0.0 18.0 36
60 min Winter 8.847 0.0 25.0 60

120 min Winter 5.872 0.0 33.4 98
180 min Winter 4.604 0.0 39.3 136
240 min Winter 3.871 0.0 44.1 172
360 min Winter 3.030 0.0 51.9 244
480 min Winter 2.547 0.0 58.2 312
600 min Winter 2.227 0.0 63.6 380
720 min Winter 1.996 0.0 68.5 444
960 min Winter 1.680 0.0 76.8 570

1440 min Winter 1.315 0.0 90.2 812
2160 min Winter 1.025 0.0 106.0 1168
2880 min Winter 0.859 0.0 118.4 1524
4320 min Winter 0.670 0.0 138.2 2248
5760 min Winter 0.562 0.0 155.2 2944
7200 min Winter 0.490 0.0 169.1 3680
8640 min Winter 0.437 0.0 181.1 4408

10080 min Winter 0.397 0.0 191.8 5144
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Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 1 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.343

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.114 4 8 0.114 8 12 0.115
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Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.750

Cellular Storage Structure

Invert Level (m) 77.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 187.5 187.5 0.900 0.0 231.5
0.800 187.5 231.5

Orifice Outflow Control

Diameter (m) 0.065 Discharge Coefficient 0.600 Invert Level (m) 77.950
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Summary of Results for 10 year Return Period

©1982-2017 XP Solutions

Half Drain Time : 116 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.060 0.110 0.0 2.5 2.5 19.6 O K
30 min Summer 78.097 0.147 0.0 3.0 3.0 26.2 O K
60 min Summer 78.134 0.184 0.0 3.4 3.4 32.7 O K

120 min Summer 78.163 0.213 0.0 3.7 3.7 37.9 O K
180 min Summer 78.177 0.227 0.0 3.9 3.9 40.5 O K
240 min Summer 78.185 0.235 0.0 4.0 4.0 41.9 O K
360 min Summer 78.190 0.240 0.0 4.0 4.0 42.7 O K
480 min Summer 78.188 0.238 0.0 4.0 4.0 42.5 O K
600 min Summer 78.184 0.234 0.0 4.0 4.0 41.6 O K
720 min Summer 78.178 0.228 0.0 3.9 3.9 40.6 O K
960 min Summer 78.164 0.214 0.0 3.8 3.8 38.2 O K

1440 min Summer 78.139 0.189 0.0 3.5 3.5 33.7 O K
2160 min Summer 78.110 0.160 0.0 3.2 3.2 28.5 O K
2880 min Summer 78.089 0.139 0.0 2.9 2.9 24.7 O K
4320 min Summer 78.061 0.111 0.0 2.5 2.5 19.7 O K
5760 min Summer 78.044 0.094 0.0 2.2 2.2 16.8 O K
7200 min Summer 78.036 0.086 0.0 2.0 2.0 15.3 O K
8640 min Summer 78.030 0.080 0.0 1.7 1.7 14.2 O K

10080 min Summer 78.025 0.075 0.0 1.6 1.6 13.4 O K
15 min Winter 78.073 0.123 0.0 2.7 2.7 22.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 33.055 0.0 20.4 24
30 min Summer 22.973 0.0 28.6 36
60 min Summer 15.410 0.0 39.2 62

120 min Summer 10.073 0.0 51.4 98
180 min Summer 7.808 0.0 59.8 130
240 min Summer 6.505 0.0 66.5 166
360 min Summer 5.020 0.0 77.0 234
480 min Summer 4.173 0.0 85.3 302
600 min Summer 3.613 0.0 92.4 368
720 min Summer 3.212 0.0 98.6 434
960 min Summer 2.666 0.0 109.1 564

1440 min Summer 2.050 0.0 125.8 812
2160 min Summer 1.576 0.0 145.6 1176
2880 min Summer 1.307 0.0 161.0 1536
4320 min Summer 1.004 0.0 185.2 2252
5760 min Summer 0.832 0.0 205.4 2944
7200 min Summer 0.719 0.0 221.9 3680
8640 min Summer 0.639 0.0 236.2 4408

10080 min Summer 0.578 0.0 248.9 5144
15 min Winter 33.055 0.0 22.9 24
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Summary of Results for 10 year Return Period
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Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.115 0.165 0.0 3.2 3.2 29.5 O K
60 min Winter 78.157 0.207 0.0 3.7 3.7 36.9 O K

120 min Winter 78.189 0.239 0.0 4.0 4.0 42.6 O K
180 min Winter 78.203 0.253 0.0 4.1 4.1 45.0 O K
240 min Winter 78.208 0.258 0.0 4.2 4.2 46.0 O K
360 min Winter 78.207 0.257 0.0 4.2 4.2 45.9 O K
480 min Winter 78.200 0.250 0.0 4.1 4.1 44.5 O K
600 min Winter 78.190 0.240 0.0 4.0 4.0 42.7 O K
720 min Winter 78.179 0.229 0.0 3.9 3.9 40.7 O K
960 min Winter 78.157 0.207 0.0 3.7 3.7 36.9 O K

1440 min Winter 78.121 0.171 0.0 3.3 3.3 30.5 O K
2160 min Winter 78.084 0.134 0.0 2.8 2.8 23.9 O K
2880 min Winter 78.061 0.111 0.0 2.5 2.5 19.7 O K
4320 min Winter 78.037 0.087 0.0 2.0 2.0 15.6 O K
5760 min Winter 78.027 0.077 0.0 1.7 1.7 13.8 O K
7200 min Winter 78.020 0.070 0.0 1.4 1.4 12.5 O K
8640 min Winter 78.015 0.065 0.0 1.3 1.3 11.6 O K

10080 min Winter 78.011 0.061 0.0 1.2 1.2 10.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 22.973 0.0 32.2 36
60 min Winter 15.410 0.0 43.9 62

120 min Winter 10.073 0.0 57.6 102
180 min Winter 7.808 0.0 67.0 140
240 min Winter 6.505 0.0 74.5 178
360 min Winter 5.020 0.0 86.3 252
480 min Winter 4.173 0.0 95.6 324
600 min Winter 3.613 0.0 103.6 392
720 min Winter 3.212 0.0 110.5 460
960 min Winter 2.666 0.0 122.3 592

1440 min Winter 2.050 0.0 141.0 844
2160 min Winter 1.576 0.0 163.1 1212
2880 min Winter 1.307 0.0 180.4 1560
4320 min Winter 1.004 0.0 207.6 2252
5760 min Winter 0.832 0.0 230.0 2952
7200 min Winter 0.719 0.0 248.5 3680
8640 min Winter 0.639 0.0 264.6 4416

10080 min Winter 0.578 0.0 278.9 5152



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 10 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.343

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.114 4 8 0.114 8 12 0.115



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.750

Cellular Storage Structure

Invert Level (m) 77.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 187.5 187.5 0.900 0.0 231.5
0.800 187.5 231.5

Orifice Outflow Control

Diameter (m) 0.065 Discharge Coefficient 0.600 Invert Level (m) 77.950



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 30 year Return Period (+35%)

©1982-2017 XP Solutions

Half Drain Time : 145 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.137 0.187 0.0 3.5 3.5 33.4 O K
30 min Summer 78.206 0.256 0.0 4.2 4.2 45.5 O K
60 min Summer 78.275 0.325 0.0 4.8 4.8 57.9 O K

120 min Summer 78.328 0.378 0.0 5.2 5.2 67.3 O K
180 min Summer 78.353 0.403 0.0 5.4 5.4 71.7 O K
240 min Summer 78.367 0.417 0.0 5.5 5.5 74.2 O K
360 min Summer 78.378 0.428 0.0 5.5 5.5 76.2 O K
480 min Summer 78.377 0.427 0.0 5.5 5.5 76.1 O K
600 min Summer 78.372 0.422 0.0 5.5 5.5 75.1 O K
720 min Summer 78.363 0.413 0.0 5.4 5.4 73.6 O K
960 min Summer 78.343 0.393 0.0 5.3 5.3 70.0 O K

1440 min Summer 78.302 0.352 0.0 5.0 5.0 62.7 O K
2160 min Summer 78.250 0.300 0.0 4.6 4.6 53.5 O K
2880 min Summer 78.210 0.260 0.0 4.2 4.2 46.3 O K
4320 min Summer 78.154 0.204 0.0 3.6 3.6 36.3 O K
5760 min Summer 78.117 0.167 0.0 3.2 3.2 29.7 O K
7200 min Summer 78.091 0.141 0.0 2.9 2.9 25.1 O K
8640 min Summer 78.073 0.123 0.0 2.6 2.6 21.9 O K

10080 min Summer 78.060 0.110 0.0 2.5 2.5 19.5 O K
15 min Winter 78.161 0.211 0.0 3.7 3.7 37.5 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 56.090 0.0 35.1 24
30 min Summer 39.354 0.0 49.6 37
60 min Summer 26.537 0.0 67.8 64

120 min Summer 17.257 0.0 88.3 106
180 min Summer 13.320 0.0 102.3 138
240 min Summer 11.056 0.0 113.3 172
360 min Summer 8.481 0.0 130.4 242
480 min Summer 7.017 0.0 143.9 310
600 min Summer 6.055 0.0 155.2 380
720 min Summer 5.365 0.0 165.0 446
960 min Summer 4.431 0.0 181.7 578

1440 min Summer 3.382 0.0 208.0 836
2160 min Summer 2.580 0.0 238.6 1212
2880 min Summer 2.129 0.0 262.5 1568
4320 min Summer 1.623 0.0 299.8 2296
5760 min Summer 1.337 0.0 330.0 3008
7200 min Summer 1.150 0.0 354.8 3744
8640 min Summer 1.017 0.0 376.4 4416

10080 min Summer 0.917 0.0 395.4 5144
15 min Winter 56.090 0.0 39.5 24



Cameron & Ross Page 2
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 30 year Return Period (+35%)

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.238 0.288 0.0 4.5 4.5 51.2 O K
60 min Winter 78.317 0.367 0.0 5.1 5.1 65.4 O K

120 min Winter 78.378 0.428 0.0 5.5 5.5 76.3 O K
180 min Winter 78.403 0.453 0.0 5.7 5.7 80.7 O K
240 min Winter 78.416 0.466 0.0 5.8 5.8 83.0 O K
360 min Winter 78.421 0.471 0.0 5.8 5.8 83.8 O K
480 min Winter 78.412 0.462 0.0 5.8 5.8 82.3 O K
600 min Winter 78.398 0.448 0.0 5.7 5.7 79.8 O K
720 min Winter 78.381 0.431 0.0 5.6 5.6 76.8 O K
960 min Winter 78.347 0.397 0.0 5.3 5.3 70.7 O K

1440 min Winter 78.284 0.334 0.0 4.8 4.8 59.5 O K
2160 min Winter 78.214 0.264 0.0 4.2 4.2 47.0 O K
2880 min Winter 78.165 0.215 0.0 3.8 3.8 38.3 O K
4320 min Winter 78.104 0.154 0.0 3.1 3.1 27.5 O K
5760 min Winter 78.070 0.120 0.0 2.6 2.6 21.4 O K
7200 min Winter 78.050 0.100 0.0 2.3 2.3 17.8 O K
8640 min Winter 78.039 0.089 0.0 2.1 2.1 15.9 O K

10080 min Winter 78.033 0.083 0.0 1.9 1.9 14.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 39.354 0.0 55.7 37
60 min Winter 26.537 0.0 76.0 64

120 min Winter 17.257 0.0 99.0 116
180 min Winter 13.320 0.0 114.6 146
240 min Winter 11.056 0.0 126.9 184
360 min Winter 8.481 0.0 146.1 262
480 min Winter 7.017 0.0 161.2 336
600 min Winter 6.055 0.0 173.9 406
720 min Winter 5.365 0.0 184.9 478
960 min Winter 4.431 0.0 203.6 614

1440 min Winter 3.382 0.0 233.0 874
2160 min Winter 2.580 0.0 267.3 1256
2880 min Winter 2.129 0.0 294.1 1616
4320 min Winter 1.623 0.0 335.9 2336
5760 min Winter 1.337 0.0 369.7 3048
7200 min Winter 1.150 0.0 397.5 3744
8640 min Winter 1.017 0.0 421.6 4408

10080 min Winter 0.917 0.0 443.0 5136



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +35

Time Area Diagram

Total Area (ha) 0.343

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.114 4 8 0.114 8 12 0.115



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.750

Cellular Storage Structure

Invert Level (m) 77.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 187.5 187.5 0.900 0.0 231.5
0.800 187.5 231.5

Orifice Outflow Control

Diameter (m) 0.065 Discharge Coefficient 0.600 Invert Level (m) 77.950



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 100 year Return Period (+35%)

©1982-2017 XP Solutions

Half Drain Time : 163 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.192 0.242 0.0 4.0 4.0 43.1 O K
30 min Summer 78.285 0.335 0.0 4.8 4.8 59.6 O K
60 min Summer 78.380 0.430 0.0 5.6 5.6 76.7 O K

120 min Summer 78.451 0.501 0.0 6.0 6.0 89.2 O K
180 min Summer 78.482 0.532 0.0 6.2 6.2 94.8 O K
240 min Summer 78.499 0.549 0.0 6.3 6.3 97.9 O K
360 min Summer 78.513 0.563 0.0 6.4 6.4 100.3 O K
480 min Summer 78.513 0.563 0.0 6.4 6.4 100.2 O K
600 min Summer 78.505 0.555 0.0 6.4 6.4 98.9 O K
720 min Summer 78.495 0.545 0.0 6.3 6.3 97.0 O K
960 min Summer 78.469 0.519 0.0 6.1 6.1 92.4 O K

1440 min Summer 78.416 0.466 0.0 5.8 5.8 82.9 O K
2160 min Summer 78.348 0.398 0.0 5.3 5.3 70.9 O K
2880 min Summer 78.295 0.345 0.0 4.9 4.9 61.5 O K
4320 min Summer 78.219 0.269 0.0 4.3 4.3 47.9 O K
5760 min Summer 78.168 0.218 0.0 3.8 3.8 38.8 O K
7200 min Summer 78.133 0.183 0.0 3.4 3.4 32.6 O K
8640 min Summer 78.107 0.157 0.0 3.1 3.1 27.9 O K

10080 min Summer 78.088 0.138 0.0 2.9 2.9 24.6 O K
15 min Winter 78.222 0.272 0.0 4.3 4.3 48.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 72.064 0.0 45.4 24
30 min Summer 51.093 0.0 64.7 38
60 min Summer 34.650 0.0 88.7 64

120 min Summer 22.408 0.0 114.8 112
180 min Summer 17.212 0.0 132.3 144
240 min Summer 14.230 0.0 145.9 176
360 min Summer 10.845 0.0 166.8 246
480 min Summer 8.929 0.0 183.2 316
600 min Summer 7.672 0.0 196.8 384
720 min Summer 6.775 0.0 208.5 452
960 min Summer 5.565 0.0 228.4 586

1440 min Summer 4.213 0.0 259.3 844
2160 min Summer 3.188 0.0 294.9 1220
2880 min Summer 2.616 0.0 322.6 1588
4320 min Summer 1.976 0.0 365.3 2300
5760 min Summer 1.618 0.0 399.4 3016
7200 min Summer 1.385 0.0 427.2 3752
8640 min Summer 1.219 0.0 451.1 4488

10080 min Summer 1.094 0.0 472.2 5152
15 min Winter 72.064 0.0 50.9 25



Cameron & Ross Page 2
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 100 year Return Period (+35%)

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.327 0.377 0.0 5.2 5.2 67.1 O K
60 min Winter 78.436 0.486 0.0 5.9 5.9 86.6 O K

120 min Winter 78.520 0.570 0.0 6.5 6.5 101.5 O K
180 min Winter 78.551 0.601 0.0 6.6 6.6 107.0 O K
240 min Winter 78.568 0.618 0.0 6.7 6.7 110.1 O K
360 min Winter 78.575 0.625 0.0 6.8 6.8 111.4 O K
480 min Winter 78.566 0.616 0.0 6.7 6.7 109.7 O K
600 min Winter 78.548 0.598 0.0 6.6 6.6 106.6 O K
720 min Winter 78.528 0.578 0.0 6.5 6.5 102.9 O K
960 min Winter 78.484 0.534 0.0 6.2 6.2 95.1 O K

1440 min Winter 78.402 0.452 0.0 5.7 5.7 80.6 O K
2160 min Winter 78.308 0.358 0.0 5.0 5.0 63.8 O K
2880 min Winter 78.242 0.292 0.0 4.5 4.5 51.9 O K
4320 min Winter 78.157 0.207 0.0 3.7 3.7 36.8 O K
5760 min Winter 78.108 0.158 0.0 3.1 3.1 28.2 O K
7200 min Winter 78.078 0.128 0.0 2.7 2.7 22.8 O K
8640 min Winter 78.058 0.108 0.0 2.4 2.4 19.3 O K

10080 min Winter 78.045 0.095 0.0 2.2 2.2 16.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 51.093 0.0 72.5 38
60 min Winter 34.650 0.0 99.3 64

120 min Winter 22.408 0.0 128.6 118
180 min Winter 17.212 0.0 148.3 150
240 min Winter 14.230 0.0 163.5 188
360 min Winter 10.845 0.0 186.9 266
480 min Winter 8.929 0.0 205.2 340
600 min Winter 7.672 0.0 220.4 414
720 min Winter 6.775 0.0 233.6 484
960 min Winter 5.565 0.0 255.9 624

1440 min Winter 4.213 0.0 290.5 888
2160 min Winter 3.188 0.0 330.4 1272
2880 min Winter 2.616 0.0 361.3 1644
4320 min Winter 1.976 0.0 409.2 2344
5760 min Winter 1.618 0.0 447.3 3064
7200 min Winter 1.385 0.0 478.5 3752
8640 min Winter 1.219 0.0 505.3 4496

10080 min Winter 1.094 0.0 529.0 5144



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +35

Time Area Diagram

Total Area (ha) 0.343

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.114 4 8 0.114 8 12 0.115



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.750

Cellular Storage Structure

Invert Level (m) 77.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 187.5 187.5 0.900 0.0 231.5
0.800 187.5 231.5

Orifice Outflow Control

Diameter (m) 0.065 Discharge Coefficient 0.600 Invert Level (m) 77.950



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 200 year Return Period (+35%)

©1982-2017 XP Solutions

Half Drain Time : 179 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.230 0.280 0.0 4.4 4.4 49.9 O K
30 min Summer 78.341 0.391 0.0 5.3 5.3 69.6 O K
60 min Summer 78.456 0.506 0.0 6.1 6.1 90.1 O K

120 min Summer 78.540 0.590 0.0 6.6 6.6 105.1 O K
180 min Summer 78.575 0.625 0.0 6.8 6.8 111.3 O K
240 min Summer 78.595 0.645 0.0 6.9 6.9 114.9 O K
360 min Summer 78.611 0.661 0.0 7.0 7.0 117.7 O K
480 min Summer 78.610 0.660 0.0 7.0 7.0 117.6 O K
600 min Summer 78.602 0.652 0.0 6.9 6.9 116.1 O K
720 min Summer 78.589 0.639 0.0 6.9 6.9 113.8 O K
960 min Summer 78.559 0.609 0.0 6.7 6.7 108.5 O K

1440 min Summer 78.498 0.548 0.0 6.3 6.3 97.5 O K
2160 min Summer 78.419 0.469 0.0 5.8 5.8 83.5 O K
2880 min Summer 78.357 0.407 0.0 5.4 5.4 72.5 O K
4320 min Summer 78.266 0.316 0.0 4.7 4.7 56.4 O K
5760 min Summer 78.206 0.256 0.0 4.2 4.2 45.6 O K
7200 min Summer 78.164 0.214 0.0 3.8 3.8 38.1 O K
8640 min Summer 78.132 0.182 0.0 3.4 3.4 32.5 O K

10080 min Summer 78.109 0.159 0.0 3.1 3.1 28.3 O K
15 min Winter 78.265 0.315 0.0 4.7 4.7 56.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 83.249 0.0 52.6 25
30 min Summer 59.378 0.0 75.3 38
60 min Summer 40.401 0.0 103.4 64

120 min Summer 26.043 0.0 133.5 118
180 min Summer 19.950 0.0 153.4 148
240 min Summer 16.455 0.0 168.8 180
360 min Summer 12.494 0.0 192.3 248
480 min Summer 10.256 0.0 210.5 318
600 min Summer 8.793 0.0 225.6 388
720 min Summer 7.750 0.0 238.6 456
960 min Summer 6.345 0.0 260.5 588

1440 min Summer 4.781 0.0 294.3 852
2160 min Summer 3.601 0.0 333.2 1232
2880 min Summer 2.945 0.0 363.2 1592
4320 min Summer 2.214 0.0 409.3 2332
5760 min Summer 1.806 0.0 445.7 3056
7200 min Summer 1.541 0.0 475.3 3752
8640 min Summer 1.353 0.0 500.7 4496

10080 min Summer 1.212 0.0 523.0 5152
15 min Winter 83.249 0.0 59.0 25



Cameron & Ross Page 2
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 200 year Return Period (+35%)

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.390 0.440 0.0 5.6 5.6 78.3 O K
60 min Winter 78.521 0.571 0.0 6.5 6.5 101.7 O K

120 min Winter 78.621 0.671 0.0 7.0 7.0 119.6 O K
180 min Winter 78.657 0.707 0.0 7.2 7.2 126.0 O K
240 min Winter 78.677 0.727 0.0 7.4 7.4 129.5 O K
360 min Winter 78.687 0.737 0.0 7.4 7.4 131.2 O K
480 min Winter 78.676 0.726 0.0 7.3 7.3 129.4 O K
600 min Winter 78.657 0.707 0.0 7.2 7.2 125.9 O K
720 min Winter 78.634 0.684 0.0 7.1 7.1 121.8 O K
960 min Winter 78.583 0.633 0.0 6.8 6.8 112.8 O K

1440 min Winter 78.489 0.539 0.0 6.3 6.3 96.0 O K
2160 min Winter 78.378 0.428 0.0 5.5 5.5 76.3 O K
2880 min Winter 78.299 0.349 0.0 5.0 5.0 62.1 O K
4320 min Winter 78.196 0.246 0.0 4.1 4.1 43.9 O K
5760 min Winter 78.137 0.187 0.0 3.5 3.5 33.3 O K
7200 min Winter 78.100 0.150 0.0 3.0 3.0 26.7 O K
8640 min Winter 78.075 0.125 0.0 2.7 2.7 22.3 O K

10080 min Winter 78.058 0.108 0.0 2.4 2.4 19.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 59.378 0.0 84.4 38
60 min Winter 40.401 0.0 115.9 64

120 min Winter 26.043 0.0 149.6 118
180 min Winter 19.950 0.0 171.9 156
240 min Winter 16.455 0.0 189.1 190
360 min Winter 12.494 0.0 215.4 268
480 min Winter 10.256 0.0 235.8 344
600 min Winter 8.793 0.0 252.7 418
720 min Winter 7.750 0.0 267.3 490
960 min Winter 6.345 0.0 291.8 630

1440 min Winter 4.781 0.0 329.7 898
2160 min Winter 3.601 0.0 373.2 1280
2880 min Winter 2.945 0.0 406.9 1648
4320 min Winter 2.214 0.0 458.5 2380
5760 min Winter 1.806 0.0 499.2 3064
7200 min Winter 1.541 0.0 532.4 3760
8640 min Winter 1.353 0.0 560.9 4496

10080 min Winter 1.212 0.0 585.9 5240



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 200 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +35

Time Area Diagram

Total Area (ha) 0.343

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.114 4 8 0.114 8 12 0.115



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place
AB10 1XB Cellular Storage Area 1
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.750

Cellular Storage Structure

Invert Level (m) 77.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 187.5 187.5 0.900 0.0 231.5
0.800 187.5 231.5

Orifice Outflow Control

Diameter (m) 0.065 Discharge Coefficient 0.600 Invert Level (m) 77.950



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 1 year Return Period

©1982-2017 XP Solutions

Half Drain Time : 55 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.019 0.069 0.0 0.9 0.9 3.7 O K
30 min Summer 78.040 0.090 0.0 1.1 1.1 4.8 O K
60 min Summer 78.058 0.108 0.0 1.2 1.2 5.8 O K

120 min Summer 78.073 0.123 0.0 1.3 1.3 6.5 O K
180 min Summer 78.078 0.128 0.0 1.4 1.4 6.8 O K
240 min Summer 78.078 0.128 0.0 1.4 1.4 6.8 O K
360 min Summer 78.075 0.125 0.0 1.4 1.4 6.6 O K
480 min Summer 78.069 0.119 0.0 1.3 1.3 6.3 O K
600 min Summer 78.063 0.113 0.0 1.3 1.3 6.0 O K
720 min Summer 78.058 0.108 0.0 1.2 1.2 5.7 O K
960 min Summer 78.048 0.098 0.0 1.2 1.2 5.2 O K

1440 min Summer 78.032 0.082 0.0 1.0 1.0 4.4 O K
2160 min Summer 78.018 0.068 0.0 0.9 0.9 3.6 O K
2880 min Summer 78.011 0.061 0.0 0.8 0.8 3.2 O K
4320 min Summer 78.002 0.052 0.0 0.6 0.6 2.8 O K
5760 min Summer 77.997 0.047 0.0 0.5 0.5 2.5 O K
7200 min Summer 77.993 0.043 0.0 0.5 0.5 2.3 O K
8640 min Summer 77.990 0.040 0.0 0.4 0.4 2.1 O K

10080 min Summer 77.988 0.038 0.0 0.4 0.4 2.0 O K
15 min Winter 78.027 0.077 0.0 1.0 1.0 4.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 18.851 0.0 4.1 22
30 min Summer 13.113 0.0 5.8 33
60 min Summer 8.847 0.0 7.9 52

120 min Summer 5.872 0.0 10.5 86
180 min Summer 4.604 0.0 12.4 120
240 min Summer 3.871 0.0 13.9 154
360 min Summer 3.030 0.0 16.3 218
480 min Summer 2.547 0.0 18.3 282
600 min Summer 2.227 0.0 20.0 344
720 min Summer 1.996 0.0 21.5 406
960 min Summer 1.680 0.0 24.1 528

1440 min Summer 1.315 0.0 28.3 770
2160 min Summer 1.025 0.0 33.2 1128
2880 min Summer 0.859 0.0 37.1 1476
4320 min Summer 0.670 0.0 43.3 2208
5760 min Summer 0.562 0.0 48.5 2936
7200 min Summer 0.490 0.0 52.9 3672
8640 min Summer 0.437 0.0 56.7 4408

10080 min Summer 0.397 0.0 60.0 5136
15 min Winter 18.851 0.0 4.7 22



Cameron & Ross Page 2
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 1 year Return Period

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.051 0.101 0.0 1.2 1.2 5.4 O K
60 min Winter 78.071 0.121 0.0 1.3 1.3 6.4 O K

120 min Winter 78.084 0.134 0.0 1.4 1.4 7.1 O K
180 min Winter 78.086 0.136 0.0 1.4 1.4 7.2 O K
240 min Winter 78.083 0.133 0.0 1.4 1.4 7.1 O K
360 min Winter 78.074 0.124 0.0 1.3 1.3 6.6 O K
480 min Winter 78.064 0.114 0.0 1.3 1.3 6.1 O K
600 min Winter 78.054 0.104 0.0 1.2 1.2 5.6 O K
720 min Winter 78.046 0.096 0.0 1.1 1.1 5.1 O K
960 min Winter 78.033 0.083 0.0 1.0 1.0 4.4 O K

1440 min Winter 78.016 0.066 0.0 0.9 0.9 3.5 O K
2160 min Winter 78.006 0.056 0.0 0.7 0.7 3.0 O K
2880 min Winter 78.000 0.050 0.0 0.6 0.6 2.7 O K
4320 min Winter 77.993 0.043 0.0 0.5 0.5 2.3 O K
5760 min Winter 77.989 0.039 0.0 0.4 0.4 2.0 O K
7200 min Winter 77.986 0.036 0.0 0.3 0.3 1.9 O K
8640 min Winter 77.983 0.033 0.0 0.3 0.3 1.8 O K

10080 min Winter 77.981 0.031 0.0 0.3 0.3 1.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 13.113 0.0 6.5 33
60 min Winter 8.847 0.0 8.9 54

120 min Winter 5.872 0.0 11.8 92
180 min Winter 4.604 0.0 13.9 128
240 min Winter 3.871 0.0 15.6 164
360 min Winter 3.030 0.0 18.3 230
480 min Winter 2.547 0.0 20.5 296
600 min Winter 2.227 0.0 22.4 360
720 min Winter 1.996 0.0 24.1 420
960 min Winter 1.680 0.0 27.0 542

1440 min Winter 1.315 0.0 31.7 772
2160 min Winter 1.025 0.0 37.2 1124
2880 min Winter 0.859 0.0 41.5 1476
4320 min Winter 0.670 0.0 48.5 2216
5760 min Winter 0.562 0.0 54.3 2984
7200 min Winter 0.490 0.0 59.2 3680
8640 min Winter 0.437 0.0 63.5 4384

10080 min Winter 0.397 0.0 67.2 5144



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 1 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.120

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.040 4 8 0.040 8 12 0.040



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.750

Cellular Storage Structure

Invert Level (m) 77.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 56.0 56.0 0.900 0.0 84.8
0.800 56.0 84.8

Orifice Outflow Control

Diameter (m) 0.045 Discharge Coefficient 0.600 Invert Level (m) 77.950



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 10 year Return Period

©1982-2017 XP Solutions

Half Drain Time : 67 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.072 0.122 0.0 1.3 1.3 6.5 O K
30 min Summer 78.111 0.161 0.0 1.6 1.6 8.6 O K
60 min Summer 78.144 0.194 0.0 1.8 1.8 10.3 O K

120 min Summer 78.169 0.219 0.0 1.9 1.9 11.6 O K
180 min Summer 78.177 0.227 0.0 1.9 1.9 12.1 O K
240 min Summer 78.178 0.228 0.0 1.9 1.9 12.1 O K
360 min Summer 78.171 0.221 0.0 1.9 1.9 11.8 O K
480 min Summer 78.161 0.211 0.0 1.8 1.8 11.2 O K
600 min Summer 78.150 0.200 0.0 1.8 1.8 10.7 O K
720 min Summer 78.140 0.190 0.0 1.7 1.7 10.1 O K
960 min Summer 78.121 0.171 0.0 1.6 1.6 9.1 O K

1440 min Summer 78.092 0.142 0.0 1.5 1.5 7.6 O K
2160 min Summer 78.062 0.112 0.0 1.3 1.3 6.0 O K
2880 min Summer 78.043 0.093 0.0 1.1 1.1 5.0 O K
4320 min Summer 78.021 0.071 0.0 0.9 0.9 3.8 O K
5760 min Summer 78.011 0.061 0.0 0.8 0.8 3.3 O K
7200 min Summer 78.005 0.055 0.0 0.7 0.7 3.0 O K
8640 min Summer 78.001 0.051 0.0 0.6 0.6 2.7 O K

10080 min Summer 77.998 0.048 0.0 0.6 0.6 2.6 O K
15 min Winter 78.087 0.137 0.0 1.4 1.4 7.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 33.055 0.0 7.3 23
30 min Summer 22.973 0.0 10.2 34
60 min Summer 15.410 0.0 13.8 54

120 min Summer 10.073 0.0 18.1 88
180 min Summer 7.808 0.0 21.0 124
240 min Summer 6.505 0.0 23.4 158
360 min Summer 5.020 0.0 27.1 224
480 min Summer 4.173 0.0 30.0 290
600 min Summer 3.613 0.0 32.5 354
720 min Summer 3.212 0.0 34.6 418
960 min Summer 2.666 0.0 38.3 540

1440 min Summer 2.050 0.0 44.2 784
2160 min Summer 1.576 0.0 51.0 1148
2880 min Summer 1.307 0.0 56.4 1504
4320 min Summer 1.004 0.0 65.0 2212
5760 min Summer 0.832 0.0 71.9 2936
7200 min Summer 0.719 0.0 77.7 3672
8640 min Summer 0.639 0.0 82.7 4400

10080 min Summer 0.578 0.0 87.2 5104
15 min Winter 33.055 0.0 8.2 23



Cameron & Ross Page 2
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 10 year Return Period

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.131 0.181 0.0 1.7 1.7 9.6 O K
60 min Winter 78.170 0.220 0.0 1.9 1.9 11.7 O K

120 min Winter 78.193 0.243 0.0 2.0 2.0 12.9 O K
180 min Winter 78.197 0.247 0.0 2.0 2.0 13.2 O K
240 min Winter 78.194 0.244 0.0 2.0 2.0 13.0 O K
360 min Winter 78.178 0.228 0.0 1.9 1.9 12.2 O K
480 min Winter 78.161 0.211 0.0 1.8 1.8 11.2 O K
600 min Winter 78.143 0.193 0.0 1.7 1.7 10.3 O K
720 min Winter 78.128 0.178 0.0 1.7 1.7 9.5 O K
960 min Winter 78.102 0.152 0.0 1.5 1.5 8.1 O K

1440 min Winter 78.066 0.116 0.0 1.3 1.3 6.2 O K
2160 min Winter 78.035 0.085 0.0 1.1 1.1 4.5 O K
2880 min Winter 78.018 0.068 0.0 0.9 0.9 3.6 O K
4320 min Winter 78.006 0.056 0.0 0.7 0.7 3.0 O K
5760 min Winter 77.999 0.049 0.0 0.6 0.6 2.6 O K
7200 min Winter 77.995 0.045 0.0 0.5 0.5 2.4 O K
8640 min Winter 77.992 0.042 0.0 0.5 0.5 2.2 O K

10080 min Winter 77.989 0.039 0.0 0.4 0.4 2.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 22.973 0.0 11.5 34
60 min Winter 15.410 0.0 15.5 58

120 min Winter 10.073 0.0 20.3 94
180 min Winter 7.808 0.0 23.6 132
240 min Winter 6.505 0.0 26.2 168
360 min Winter 5.020 0.0 30.3 240
480 min Winter 4.173 0.0 33.6 306
600 min Winter 3.613 0.0 36.4 372
720 min Winter 3.212 0.0 38.8 436
960 min Winter 2.666 0.0 42.9 562

1440 min Winter 2.050 0.0 49.5 802
2160 min Winter 1.576 0.0 57.2 1156
2880 min Winter 1.307 0.0 63.2 1504
4320 min Winter 1.004 0.0 72.8 2208
5760 min Winter 0.832 0.0 80.5 2944
7200 min Winter 0.719 0.0 87.0 3648
8640 min Winter 0.639 0.0 92.7 4408

10080 min Winter 0.578 0.0 97.7 5144



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 10 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.120

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.040 4 8 0.040 8 12 0.040



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.750

Cellular Storage Structure

Invert Level (m) 77.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 56.0 56.0 0.900 0.0 84.8
0.800 56.0 84.8

Orifice Outflow Control

Diameter (m) 0.045 Discharge Coefficient 0.600 Invert Level (m) 77.950



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 30 year Return Period (+35%)

©1982-2017 XP Solutions

Half Drain Time : 87 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.160 0.210 0.0 1.8 1.8 11.2 O K
30 min Summer 78.233 0.283 0.0 2.2 2.2 15.1 O K
60 min Summer 78.300 0.350 0.0 2.4 2.4 18.6 O K

120 min Summer 78.344 0.394 0.0 2.6 2.6 21.0 O K
180 min Summer 78.361 0.411 0.0 2.6 2.6 21.9 O K
240 min Summer 78.366 0.416 0.0 2.7 2.7 22.1 O K
360 min Summer 78.360 0.410 0.0 2.6 2.6 21.8 O K
480 min Summer 78.347 0.397 0.0 2.6 2.6 21.1 O K
600 min Summer 78.330 0.380 0.0 2.5 2.5 20.2 O K
720 min Summer 78.314 0.364 0.0 2.5 2.5 19.3 O K
960 min Summer 78.282 0.332 0.0 2.4 2.4 17.7 O K

1440 min Summer 78.230 0.280 0.0 2.1 2.1 14.9 O K
2160 min Summer 78.173 0.223 0.0 1.9 1.9 11.9 O K
2880 min Summer 78.134 0.184 0.0 1.7 1.7 9.8 O K
4320 min Summer 78.085 0.135 0.0 1.4 1.4 7.2 O K
5760 min Summer 78.057 0.107 0.0 1.2 1.2 5.7 O K
7200 min Summer 78.039 0.089 0.0 1.1 1.1 4.7 O K
8640 min Summer 78.026 0.076 0.0 1.0 1.0 4.0 O K

10080 min Summer 78.017 0.067 0.0 0.9 0.9 3.6 O K
15 min Winter 78.187 0.237 0.0 2.0 2.0 12.6 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 56.090 0.0 12.5 23
30 min Summer 39.354 0.0 17.6 35
60 min Summer 26.537 0.0 23.8 60

120 min Summer 17.257 0.0 31.0 94
180 min Summer 13.320 0.0 35.9 128
240 min Summer 11.056 0.0 39.8 162
360 min Summer 8.481 0.0 45.7 230
480 min Summer 7.017 0.0 50.5 298
600 min Summer 6.055 0.0 54.4 364
720 min Summer 5.365 0.0 57.9 428
960 min Summer 4.431 0.0 63.7 556

1440 min Summer 3.382 0.0 73.0 802
2160 min Summer 2.580 0.0 83.6 1168
2880 min Summer 2.129 0.0 91.9 1532
4320 min Summer 1.623 0.0 105.1 2248
5760 min Summer 1.337 0.0 115.5 2952
7200 min Summer 1.150 0.0 124.2 3680
8640 min Summer 1.017 0.0 131.8 4408

10080 min Summer 0.917 0.0 138.5 5136
15 min Winter 56.090 0.0 14.0 23



Cameron & Ross Page 2
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 30 year Return Period (+35%)

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.269 0.319 0.0 2.3 2.3 17.0 O K
60 min Winter 78.346 0.396 0.0 2.6 2.6 21.1 O K

120 min Winter 78.394 0.444 0.0 2.7 2.7 23.6 O K
180 min Winter 78.408 0.458 0.0 2.8 2.8 24.4 O K
240 min Winter 78.408 0.458 0.0 2.8 2.8 24.3 O K
360 min Winter 78.389 0.439 0.0 2.7 2.7 23.3 O K
480 min Winter 78.362 0.412 0.0 2.6 2.6 21.9 O K
600 min Winter 78.335 0.385 0.0 2.5 2.5 20.5 O K
720 min Winter 78.309 0.359 0.0 2.5 2.5 19.1 O K
960 min Winter 78.262 0.312 0.0 2.3 2.3 16.6 O K

1440 min Winter 78.192 0.242 0.0 2.0 2.0 12.9 O K
2160 min Winter 78.125 0.175 0.0 1.7 1.7 9.3 O K
2880 min Winter 78.086 0.136 0.0 1.4 1.4 7.2 O K
4320 min Winter 78.043 0.093 0.0 1.1 1.1 5.0 O K
5760 min Winter 78.022 0.072 0.0 0.9 0.9 3.8 O K
7200 min Winter 78.012 0.062 0.0 0.8 0.8 3.3 O K
8640 min Winter 78.007 0.057 0.0 0.7 0.7 3.0 O K

10080 min Winter 78.003 0.053 0.0 0.7 0.7 2.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 39.354 0.0 19.7 36
60 min Winter 26.537 0.0 26.7 60

120 min Winter 17.257 0.0 34.7 98
180 min Winter 13.320 0.0 40.2 138
240 min Winter 11.056 0.0 44.5 174
360 min Winter 8.481 0.0 51.2 248
480 min Winter 7.017 0.0 56.5 318
600 min Winter 6.055 0.0 61.0 386
720 min Winter 5.365 0.0 64.8 452
960 min Winter 4.431 0.0 71.4 582

1440 min Winter 3.382 0.0 81.7 830
2160 min Winter 2.580 0.0 93.6 1192
2880 min Winter 2.129 0.0 103.0 1552
4320 min Winter 1.623 0.0 117.7 2252
5760 min Winter 1.337 0.0 129.4 2944
7200 min Winter 1.150 0.0 139.1 3664
8640 min Winter 1.017 0.0 147.6 4400

10080 min Winter 0.917 0.0 155.1 5136



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +35

Time Area Diagram

Total Area (ha) 0.120

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.040 4 8 0.040 8 12 0.040



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.750

Cellular Storage Structure

Invert Level (m) 77.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 56.0 56.0 0.900 0.0 84.8
0.800 56.0 84.8

Orifice Outflow Control

Diameter (m) 0.045 Discharge Coefficient 0.600 Invert Level (m) 77.950



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 100 year Return Period (+35%)

©1982-2017 XP Solutions

Half Drain Time : 104 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.223 0.273 0.0 2.1 2.1 14.5 O K
30 min Summer 78.323 0.373 0.0 2.5 2.5 19.8 O K
60 min Summer 78.417 0.467 0.0 2.8 2.8 24.8 O K

120 min Summer 78.476 0.526 0.0 3.0 3.0 28.0 O K
180 min Summer 78.499 0.549 0.0 3.1 3.1 29.2 O K
240 min Summer 78.506 0.556 0.0 3.1 3.1 29.6 O K
360 min Summer 78.500 0.550 0.0 3.1 3.1 29.3 O K
480 min Summer 78.483 0.533 0.0 3.0 3.0 28.3 O K
600 min Summer 78.462 0.512 0.0 3.0 3.0 27.2 O K
720 min Summer 78.440 0.490 0.0 2.9 2.9 26.1 O K
960 min Summer 78.399 0.449 0.0 2.8 2.8 23.9 O K

1440 min Summer 78.330 0.380 0.0 2.5 2.5 20.2 O K
2160 min Summer 78.254 0.304 0.0 2.2 2.2 16.2 O K
2880 min Summer 78.201 0.251 0.0 2.0 2.0 13.3 O K
4320 min Summer 78.132 0.182 0.0 1.7 1.7 9.7 O K
5760 min Summer 78.091 0.141 0.0 1.5 1.5 7.5 O K
7200 min Summer 78.066 0.116 0.0 1.3 1.3 6.2 O K
8640 min Summer 78.048 0.098 0.0 1.2 1.2 5.2 O K

10080 min Summer 78.035 0.085 0.0 1.1 1.1 4.5 O K
15 min Winter 78.257 0.307 0.0 2.3 2.3 16.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 72.064 0.0 16.1 23
30 min Summer 51.093 0.0 22.9 36
60 min Summer 34.650 0.0 31.1 62

120 min Summer 22.408 0.0 40.3 96
180 min Summer 17.212 0.0 46.4 130
240 min Summer 14.230 0.0 51.2 166
360 min Summer 10.845 0.0 58.5 234
480 min Summer 8.929 0.0 64.2 302
600 min Summer 7.672 0.0 69.0 368
720 min Summer 6.775 0.0 73.1 434
960 min Summer 5.565 0.0 80.1 562

1440 min Summer 4.213 0.0 90.9 812
2160 min Summer 3.188 0.0 103.3 1176
2880 min Summer 2.616 0.0 113.0 1536
4320 min Summer 1.976 0.0 128.0 2252
5760 min Summer 1.618 0.0 139.8 2952
7200 min Summer 1.385 0.0 149.5 3680
8640 min Summer 1.219 0.0 157.9 4408

10080 min Summer 1.094 0.0 165.4 5144
15 min Winter 72.064 0.0 18.1 24



Cameron & Ross Page 2
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 100 year Return Period (+35%)

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.371 0.421 0.0 2.7 2.7 22.4 O K
60 min Winter 78.480 0.530 0.0 3.0 3.0 28.2 O K

120 min Winter 78.545 0.595 0.0 3.2 3.2 31.7 O K
180 min Winter 78.566 0.616 0.0 3.3 3.3 32.8 O K
240 min Winter 78.567 0.617 0.0 3.3 3.3 32.8 O K
360 min Winter 78.546 0.596 0.0 3.2 3.2 31.7 O K
480 min Winter 78.513 0.563 0.0 3.1 3.1 30.0 O K
600 min Winter 78.478 0.528 0.0 3.0 3.0 28.1 O K
720 min Winter 78.444 0.494 0.0 2.9 2.9 26.3 O K
960 min Winter 78.382 0.432 0.0 2.7 2.7 23.0 O K

1440 min Winter 78.287 0.337 0.0 2.4 2.4 17.9 O K
2160 min Winter 78.195 0.245 0.0 2.0 2.0 13.0 O K
2880 min Winter 78.138 0.188 0.0 1.7 1.7 10.0 O K
4320 min Winter 78.075 0.125 0.0 1.4 1.4 6.7 O K
5760 min Winter 78.044 0.094 0.0 1.1 1.1 5.0 O K
7200 min Winter 78.026 0.076 0.0 1.0 1.0 4.0 O K
8640 min Winter 78.014 0.064 0.0 0.9 0.9 3.4 O K

10080 min Winter 78.010 0.060 0.0 0.8 0.8 3.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 51.093 0.0 25.6 36
60 min Winter 34.650 0.0 34.9 62

120 min Winter 22.408 0.0 45.1 102
180 min Winter 17.212 0.0 52.0 140
240 min Winter 14.230 0.0 57.3 178
360 min Winter 10.845 0.0 65.5 252
480 min Winter 8.929 0.0 71.9 322
600 min Winter 7.672 0.0 77.3 392
720 min Winter 6.775 0.0 81.9 460
960 min Winter 5.565 0.0 89.7 590

1440 min Winter 4.213 0.0 101.8 842
2160 min Winter 3.188 0.0 115.7 1212
2880 min Winter 2.616 0.0 126.5 1560
4320 min Winter 1.976 0.0 143.3 2260
5760 min Winter 1.618 0.0 156.5 2992
7200 min Winter 1.385 0.0 167.5 3680
8640 min Winter 1.219 0.0 176.9 4360

10080 min Winter 1.094 0.0 185.2 5128



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +35

Time Area Diagram

Total Area (ha) 0.120

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.040 4 8 0.040 8 12 0.040



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.750

Cellular Storage Structure

Invert Level (m) 77.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 56.0 56.0 0.900 0.0 84.8
0.800 56.0 84.8

Orifice Outflow Control

Diameter (m) 0.045 Discharge Coefficient 0.600 Invert Level (m) 77.950



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 200 year Return Period (+35%)

©1982-2017 XP Solutions

Half Drain Time : 108 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.267 0.317 0.0 2.3 2.3 16.8 O K
30 min Summer 78.387 0.437 0.0 2.7 2.7 23.2 O K
60 min Summer 78.501 0.551 0.0 3.1 3.1 29.3 O K

120 min Summer 78.572 0.622 0.0 3.3 3.3 33.1 O K
180 min Summer 78.599 0.649 0.0 3.3 3.3 34.5 O K
240 min Summer 78.607 0.657 0.0 3.4 3.4 35.0 O K
360 min Summer 78.601 0.651 0.0 3.4 3.4 34.6 O K
480 min Summer 78.581 0.631 0.0 3.3 3.3 33.6 O K
600 min Summer 78.557 0.607 0.0 3.2 3.2 32.3 O K
720 min Summer 78.533 0.583 0.0 3.2 3.2 31.0 O K
960 min Summer 78.485 0.535 0.0 3.0 3.0 28.5 O K

1440 min Summer 78.403 0.453 0.0 2.8 2.8 24.1 O K
2160 min Summer 78.313 0.363 0.0 2.5 2.5 19.3 O K
2880 min Summer 78.249 0.299 0.0 2.2 2.2 15.9 O K
4320 min Summer 78.167 0.217 0.0 1.9 1.9 11.5 O K
5760 min Summer 78.117 0.167 0.0 1.6 1.6 8.9 O K
7200 min Summer 78.086 0.136 0.0 1.4 1.4 7.2 O K
8640 min Summer 78.064 0.114 0.0 1.3 1.3 6.1 O K

10080 min Summer 78.048 0.098 0.0 1.2 1.2 5.2 O K
15 min Winter 78.306 0.356 0.0 2.4 2.4 19.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 83.249 0.0 18.6 24
30 min Summer 59.378 0.0 26.6 36
60 min Summer 40.401 0.0 36.3 62

120 min Summer 26.043 0.0 46.8 98
180 min Summer 19.950 0.0 53.8 132
240 min Summer 16.455 0.0 59.2 166
360 min Summer 12.494 0.0 67.4 236
480 min Summer 10.256 0.0 73.8 304
600 min Summer 8.793 0.0 79.1 370
720 min Summer 7.750 0.0 83.6 436
960 min Summer 6.345 0.0 91.3 566

1440 min Summer 4.781 0.0 103.2 816
2160 min Summer 3.601 0.0 116.6 1180
2880 min Summer 2.945 0.0 127.2 1540
4320 min Summer 2.214 0.0 143.4 2256
5760 min Summer 1.806 0.0 156.0 2992
7200 min Summer 1.541 0.0 166.4 3680
8640 min Summer 1.353 0.0 175.3 4408

10080 min Summer 1.212 0.0 183.1 5144
15 min Winter 83.249 0.0 20.9 24



Cameron & Ross Page 2
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 200 year Return Period (+35%)

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.443 0.493 0.0 2.9 2.9 26.2 O K
60 min Winter 78.575 0.625 0.0 3.3 3.3 33.3 O K

120 min Winter 78.654 0.704 0.0 3.5 3.5 37.5 O K
180 min Winter 78.680 0.730 0.0 3.6 3.6 38.8 O K
240 min Winter 78.683 0.733 0.0 3.6 3.6 39.0 O K
360 min Winter 78.660 0.710 0.0 3.5 3.5 37.8 O K
480 min Winter 78.623 0.673 0.0 3.4 3.4 35.8 O K
600 min Winter 78.583 0.633 0.0 3.3 3.3 33.7 O K
720 min Winter 78.543 0.593 0.0 3.2 3.2 31.6 O K
960 min Winter 78.471 0.521 0.0 3.0 3.0 27.7 O K

1440 min Winter 78.359 0.409 0.0 2.6 2.6 21.7 O K
2160 min Winter 78.247 0.297 0.0 2.2 2.2 15.8 O K
2880 min Winter 78.178 0.228 0.0 1.9 1.9 12.1 O K
4320 min Winter 78.100 0.150 0.0 1.5 1.5 8.0 O K
5760 min Winter 78.061 0.111 0.0 1.3 1.3 5.9 O K
7200 min Winter 78.038 0.088 0.0 1.1 1.1 4.7 O K
8640 min Winter 78.023 0.073 0.0 1.0 1.0 3.9 O K

10080 min Winter 78.014 0.064 0.0 0.9 0.9 3.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 59.378 0.0 29.8 36
60 min Winter 40.401 0.0 40.7 62

120 min Winter 26.043 0.0 52.5 104
180 min Winter 19.950 0.0 60.3 142
240 min Winter 16.455 0.0 66.3 180
360 min Winter 12.494 0.0 75.5 254
480 min Winter 10.256 0.0 82.6 326
600 min Winter 8.793 0.0 88.6 396
720 min Winter 7.750 0.0 93.7 464
960 min Winter 6.345 0.0 102.3 596

1440 min Winter 4.781 0.0 115.6 852
2160 min Winter 3.601 0.0 130.7 1216
2880 min Winter 2.945 0.0 142.4 1568
4320 min Winter 2.214 0.0 160.6 2292
5760 min Winter 1.806 0.0 174.7 3000
7200 min Winter 1.541 0.0 186.3 3680
8640 min Winter 1.353 0.0 196.3 4416

10080 min Winter 1.212 0.0 205.1 5088



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 200 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +35

Time Area Diagram

Total Area (ha) 0.120

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.040 4 8 0.040 8 12 0.040



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Cellular Storage Area 2
Date 23/03/2023 Designed by JMA
File 211106 - Cellular Stora... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.750

Cellular Storage Structure

Invert Level (m) 77.950 Safety Factor 2.0
Infiltration Coefficient Base (m/hr) 0.00000 Porosity 0.95
Infiltration Coefficient Side (m/hr) 0.00000

Depth (m) Area (m²) Inf. Area (m²) Depth (m) Area (m²) Inf. Area (m²)

0.000 56.0 56.0 0.900 0.0 84.8
0.800 56.0 84.8

Orifice Outflow Control

Diameter (m) 0.045 Discharge Coefficient 0.600 Invert Level (m) 77.950



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 1 year Return Period

©1982-2017 XP Solutions

Half Drain Time : 24 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 77.997 0.052 0.0 0.3 0.3 0.3 O K
30 min Summer 78.013 0.068 0.0 0.3 0.3 0.5 O K
60 min Summer 78.025 0.080 0.0 0.3 0.3 0.7 O K

120 min Summer 78.033 0.088 0.0 0.4 0.4 0.9 O K
180 min Summer 78.034 0.089 0.0 0.4 0.4 0.9 O K
240 min Summer 78.033 0.088 0.0 0.4 0.4 0.9 O K
360 min Summer 78.028 0.083 0.0 0.3 0.3 0.8 O K
480 min Summer 78.023 0.078 0.0 0.3 0.3 0.7 O K
600 min Summer 78.018 0.073 0.0 0.3 0.3 0.6 O K
720 min Summer 78.013 0.068 0.0 0.3 0.3 0.5 O K
960 min Summer 78.005 0.060 0.0 0.3 0.3 0.4 O K

1440 min Summer 77.994 0.049 0.0 0.2 0.2 0.3 O K
2160 min Summer 77.983 0.038 0.0 0.2 0.2 0.2 O K
2880 min Summer 77.978 0.033 0.0 0.2 0.2 0.1 O K
4320 min Summer 77.973 0.028 0.0 0.1 0.1 0.1 O K
5760 min Summer 77.970 0.025 0.0 0.1 0.1 0.1 O K
7200 min Summer 77.968 0.023 0.0 0.1 0.1 0.1 O K
8640 min Summer 77.966 0.021 0.0 0.1 0.1 0.1 O K

10080 min Summer 77.965 0.020 0.0 0.1 0.1 0.0 O K
15 min Winter 78.005 0.060 0.0 0.3 0.3 0.4 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 18.851 0.0 0.4 16
30 min Summer 13.113 0.0 0.8 27
60 min Summer 8.847 0.0 1.2 44

120 min Summer 5.872 0.0 1.8 78
180 min Summer 4.604 0.0 2.2 112
240 min Summer 3.871 0.0 2.5 144
360 min Summer 3.030 0.0 3.0 208
480 min Summer 2.547 0.0 3.4 270
600 min Summer 2.227 0.0 3.7 330
720 min Summer 1.996 0.0 4.0 390
960 min Summer 1.680 0.0 4.5 510

1440 min Summer 1.315 0.0 5.4 748
2160 min Summer 1.025 0.0 6.2 1104
2880 min Summer 0.859 0.0 6.9 1464
4320 min Summer 0.670 0.0 8.0 2200
5760 min Summer 0.562 0.0 8.8 2920
7200 min Summer 0.490 0.0 9.5 3672
8640 min Summer 0.437 0.0 10.0 4336

10080 min Summer 0.397 0.0 10.4 5112
15 min Winter 18.851 0.0 0.5 16



Cameron & Ross Page 2
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 1 year Return Period

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.021 0.076 0.0 0.3 0.3 0.6 O K
60 min Winter 78.032 0.087 0.0 0.4 0.4 0.8 O K

120 min Winter 78.037 0.092 0.0 0.4 0.4 1.0 O K
180 min Winter 78.036 0.091 0.0 0.4 0.4 0.9 O K
240 min Winter 78.032 0.087 0.0 0.4 0.4 0.9 O K
360 min Winter 78.024 0.079 0.0 0.3 0.3 0.7 O K
480 min Winter 78.015 0.070 0.0 0.3 0.3 0.6 O K
600 min Winter 78.008 0.063 0.0 0.3 0.3 0.4 O K
720 min Winter 78.001 0.056 0.0 0.3 0.3 0.4 O K
960 min Winter 77.992 0.047 0.0 0.2 0.2 0.2 O K

1440 min Winter 77.981 0.036 0.0 0.2 0.2 0.1 O K
2160 min Winter 77.975 0.030 0.0 0.2 0.2 0.1 O K
2880 min Winter 77.972 0.027 0.0 0.1 0.1 0.1 O K
4320 min Winter 77.968 0.023 0.0 0.1 0.1 0.1 O K
5760 min Winter 77.966 0.021 0.0 0.1 0.1 0.0 O K
7200 min Winter 77.964 0.019 0.0 0.1 0.1 0.0 O K
8640 min Winter 77.962 0.017 0.0 0.1 0.1 0.0 O K

10080 min Winter 77.961 0.016 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 13.113 0.0 0.9 29
60 min Winter 8.847 0.0 1.4 46

120 min Winter 5.872 0.0 2.0 84
180 min Winter 4.604 0.0 2.5 120
240 min Winter 3.871 0.0 2.8 154
360 min Winter 3.030 0.0 3.4 218
480 min Winter 2.547 0.0 3.9 278
600 min Winter 2.227 0.0 4.2 338
720 min Winter 1.996 0.0 4.6 398
960 min Winter 1.680 0.0 5.2 512

1440 min Winter 1.315 0.0 6.1 748
2160 min Winter 1.025 0.0 7.1 1104
2880 min Winter 0.859 0.0 7.9 1464
4320 min Winter 0.670 0.0 9.1 2112
5760 min Winter 0.562 0.0 10.1 2912
7200 min Winter 0.490 0.0 10.9 3568
8640 min Winter 0.437 0.0 11.5 4376

10080 min Winter 0.397 0.0 12.0 5136



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 1 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.026

Time
From:

(mins)
To:

Area
(ha)

0 4 0.026



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.425

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 20.0

Max Percolation (l/s) 27.8 Slope (1:X) 150.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 77.945 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.025 Discharge Coefficient 0.600 Invert Level (m) 77.945



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 10 year Return Period

©1982-2017 XP Solutions

Half Drain Time : 49 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.035 0.090 0.0 0.4 0.4 0.9 O K
30 min Summer 78.054 0.109 0.0 0.4 0.4 1.3 O K
60 min Summer 78.068 0.123 0.0 0.4 0.4 1.7 O K

120 min Summer 78.076 0.131 0.0 0.4 0.4 1.9 O K
180 min Summer 78.078 0.133 0.0 0.5 0.5 2.0 O K
240 min Summer 78.077 0.132 0.0 0.5 0.5 2.0 O K
360 min Summer 78.072 0.127 0.0 0.4 0.4 1.8 O K
480 min Summer 78.066 0.121 0.0 0.4 0.4 1.6 O K
600 min Summer 78.060 0.115 0.0 0.4 0.4 1.5 O K
720 min Summer 78.054 0.109 0.0 0.4 0.4 1.3 O K
960 min Summer 78.044 0.099 0.0 0.4 0.4 1.1 O K

1440 min Summer 78.027 0.082 0.0 0.3 0.3 0.8 O K
2160 min Summer 78.009 0.064 0.0 0.3 0.3 0.5 O K
2880 min Summer 77.997 0.052 0.0 0.3 0.3 0.3 O K
4320 min Summer 77.983 0.038 0.0 0.2 0.2 0.2 O K
5760 min Summer 77.978 0.033 0.0 0.2 0.2 0.1 O K
7200 min Summer 77.974 0.029 0.0 0.1 0.1 0.1 O K
8640 min Summer 77.972 0.027 0.0 0.1 0.1 0.1 O K

10080 min Summer 77.970 0.025 0.0 0.1 0.1 0.1 O K
15 min Winter 78.044 0.099 0.0 0.4 0.4 1.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 33.055 0.0 1.1 17
30 min Summer 22.973 0.0 1.7 30
60 min Summer 15.410 0.0 2.5 48

120 min Summer 10.073 0.0 3.4 82
180 min Summer 7.808 0.0 4.0 116
240 min Summer 6.505 0.0 4.5 150
360 min Summer 5.020 0.0 5.3 218
480 min Summer 4.173 0.0 5.9 282
600 min Summer 3.613 0.0 6.4 344
720 min Summer 3.212 0.0 6.9 406
960 min Summer 2.666 0.0 7.6 530

1440 min Summer 2.050 0.0 8.8 766
2160 min Summer 1.576 0.0 10.1 1124
2880 min Summer 1.307 0.0 11.1 1472
4320 min Summer 1.004 0.0 12.7 2200
5760 min Summer 0.832 0.0 13.9 2928
7200 min Summer 0.719 0.0 14.8 3672
8640 min Summer 0.639 0.0 15.6 4376

10080 min Summer 0.578 0.0 16.3 5136
15 min Winter 33.055 0.0 1.3 17



Cameron & Ross Page 2
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 10 year Return Period

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.063 0.118 0.0 0.4 0.4 1.6 O K
60 min Winter 78.077 0.132 0.0 0.5 0.5 2.0 O K

120 min Winter 78.085 0.140 0.0 0.5 0.5 2.2 O K
180 min Winter 78.084 0.139 0.0 0.5 0.5 2.2 O K
240 min Winter 78.081 0.136 0.0 0.5 0.5 2.1 O K
360 min Winter 78.072 0.127 0.0 0.4 0.4 1.8 O K
480 min Winter 78.062 0.117 0.0 0.4 0.4 1.5 O K
600 min Winter 78.053 0.108 0.0 0.4 0.4 1.3 O K
720 min Winter 78.044 0.099 0.0 0.4 0.4 1.1 O K
960 min Winter 78.029 0.084 0.0 0.3 0.3 0.8 O K

1440 min Winter 78.008 0.063 0.0 0.3 0.3 0.4 O K
2160 min Winter 77.990 0.045 0.0 0.2 0.2 0.2 O K
2880 min Winter 77.981 0.036 0.0 0.2 0.2 0.1 O K
4320 min Winter 77.975 0.030 0.0 0.2 0.2 0.1 O K
5760 min Winter 77.971 0.026 0.0 0.1 0.1 0.1 O K
7200 min Winter 77.969 0.024 0.0 0.1 0.1 0.1 O K
8640 min Winter 77.967 0.022 0.0 0.1 0.1 0.1 O K

10080 min Winter 77.966 0.021 0.0 0.1 0.1 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 22.973 0.0 2.0 30
60 min Winter 15.410 0.0 2.9 50

120 min Winter 10.073 0.0 3.9 88
180 min Winter 7.808 0.0 4.6 126
240 min Winter 6.505 0.0 5.1 162
360 min Winter 5.020 0.0 6.0 232
480 min Winter 4.173 0.0 6.7 298
600 min Winter 3.613 0.0 7.3 362
720 min Winter 3.212 0.0 7.8 422
960 min Winter 2.666 0.0 8.6 540

1440 min Winter 2.050 0.0 9.9 768
2160 min Winter 1.576 0.0 11.4 1124
2880 min Winter 1.307 0.0 12.6 1448
4320 min Winter 1.004 0.0 14.4 2196
5760 min Winter 0.832 0.0 15.8 2856
7200 min Winter 0.719 0.0 16.9 3608
8640 min Winter 0.639 0.0 17.8 4344

10080 min Winter 0.578 0.0 18.6 5040



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 10 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +0

Time Area Diagram

Total Area (ha) 0.026

Time
From:

(mins)
To:

Area
(ha)

0 4 0.026



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.425

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 20.0

Max Percolation (l/s) 27.8 Slope (1:X) 150.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 77.945 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.025 Discharge Coefficient 0.600 Invert Level (m) 77.945



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 30 year Return Period (+35%)

©1982-2017 XP Solutions

Half Drain Time : 78 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.077 0.132 0.0 0.5 0.5 2.0 O K
30 min Summer 78.104 0.159 0.0 0.5 0.5 2.8 O K
60 min Summer 78.128 0.183 0.0 0.5 0.5 3.5 O K

120 min Summer 78.144 0.199 0.0 0.6 0.6 4.0 O K
180 min Summer 78.148 0.203 0.0 0.6 0.6 4.1 O K
240 min Summer 78.149 0.204 0.0 0.6 0.6 4.1 O K
360 min Summer 78.144 0.199 0.0 0.6 0.6 4.0 O K
480 min Summer 78.138 0.193 0.0 0.6 0.6 3.8 O K
600 min Summer 78.130 0.185 0.0 0.5 0.5 3.6 O K
720 min Summer 78.123 0.178 0.0 0.5 0.5 3.3 O K
960 min Summer 78.109 0.164 0.0 0.5 0.5 2.9 O K

1440 min Summer 78.087 0.142 0.0 0.5 0.5 2.2 O K
2160 min Summer 78.062 0.117 0.0 0.4 0.4 1.5 O K
2880 min Summer 78.043 0.098 0.0 0.4 0.4 1.1 O K
4320 min Summer 78.018 0.073 0.0 0.3 0.3 0.6 O K
5760 min Summer 78.002 0.057 0.0 0.3 0.3 0.4 O K
7200 min Summer 77.991 0.046 0.0 0.2 0.2 0.2 O K
8640 min Summer 77.984 0.039 0.0 0.2 0.2 0.2 O K

10080 min Summer 77.980 0.035 0.0 0.2 0.2 0.1 O K
15 min Winter 78.088 0.143 0.0 0.5 0.5 2.3 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 56.090 0.0 2.2 17
30 min Summer 39.354 0.0 3.3 31
60 min Summer 26.537 0.0 4.7 56

120 min Summer 17.257 0.0 6.2 88
180 min Summer 13.320 0.0 7.3 124
240 min Summer 11.056 0.0 8.1 158
360 min Summer 8.481 0.0 9.3 226
480 min Summer 7.017 0.0 10.3 294
600 min Summer 6.055 0.0 11.2 360
720 min Summer 5.365 0.0 11.9 426
960 min Summer 4.431 0.0 13.1 550

1440 min Summer 3.382 0.0 15.0 794
2160 min Summer 2.580 0.0 17.2 1148
2880 min Summer 2.129 0.0 18.8 1504
4320 min Summer 1.623 0.0 21.4 2208
5760 min Summer 1.337 0.0 23.3 2936
7200 min Summer 1.150 0.0 24.9 3672
8640 min Summer 1.017 0.0 26.3 4400

10080 min Summer 0.917 0.0 27.4 5000
15 min Winter 56.090 0.0 2.6 17



Cameron & Ross Page 2
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 30 year Return Period (+35%)

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.119 0.174 0.0 0.5 0.5 3.2 O K
60 min Winter 78.146 0.201 0.0 0.6 0.6 4.0 O K

120 min Winter 78.163 0.218 0.0 0.6 0.6 4.5 O K
180 min Winter 78.166 0.221 0.0 0.6 0.6 4.6 O K
240 min Winter 78.165 0.220 0.0 0.6 0.6 4.6 O K
360 min Winter 78.155 0.210 0.0 0.6 0.6 4.3 O K
480 min Winter 78.143 0.198 0.0 0.6 0.6 3.9 O K
600 min Winter 78.130 0.185 0.0 0.5 0.5 3.6 O K
720 min Winter 78.119 0.174 0.0 0.5 0.5 3.2 O K
960 min Winter 78.099 0.154 0.0 0.5 0.5 2.6 O K

1440 min Winter 78.068 0.123 0.0 0.4 0.4 1.7 O K
2160 min Winter 78.036 0.091 0.0 0.4 0.4 0.9 O K
2880 min Winter 78.015 0.070 0.0 0.3 0.3 0.6 O K
4320 min Winter 77.993 0.048 0.0 0.2 0.2 0.3 O K
5760 min Winter 77.981 0.036 0.0 0.2 0.2 0.1 O K
7200 min Winter 77.978 0.033 0.0 0.2 0.2 0.1 O K
8640 min Winter 77.975 0.030 0.0 0.2 0.2 0.1 O K

10080 min Winter 77.973 0.028 0.0 0.1 0.1 0.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 39.354 0.0 3.8 31
60 min Winter 26.537 0.0 5.3 58

120 min Winter 17.257 0.0 7.0 94
180 min Winter 13.320 0.0 8.2 132
240 min Winter 11.056 0.0 9.1 170
360 min Winter 8.481 0.0 10.5 244
480 min Winter 7.017 0.0 11.7 314
600 min Winter 6.055 0.0 12.6 382
720 min Winter 5.365 0.0 13.4 448
960 min Winter 4.431 0.0 14.8 578

1440 min Winter 3.382 0.0 16.9 822
2160 min Winter 2.580 0.0 19.3 1168
2880 min Winter 2.129 0.0 21.2 1504
4320 min Winter 1.623 0.0 24.1 2204
5760 min Winter 1.337 0.0 26.3 2936
7200 min Winter 1.150 0.0 28.2 3624
8640 min Winter 1.017 0.0 29.7 4288

10080 min Winter 0.917 0.0 31.0 5112



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +35

Time Area Diagram

Total Area (ha) 0.026

Time
From:

(mins)
To:

Area
(ha)

0 4 0.026



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.425

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 20.0

Max Percolation (l/s) 27.8 Slope (1:X) 150.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 77.945 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.025 Discharge Coefficient 0.600 Invert Level (m) 77.945



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 100 year Return Period (+35%)

©1982-2017 XP Solutions

Half Drain Time : 97 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.102 0.157 0.0 0.5 0.5 2.7 O K
30 min Summer 78.140 0.195 0.0 0.6 0.6 3.8 O K
60 min Summer 78.174 0.229 0.0 0.6 0.6 4.9 O K

120 min Summer 78.195 0.250 0.0 0.6 0.6 5.5 O K
180 min Summer 78.202 0.257 0.0 0.6 0.6 5.7 O K
240 min Summer 78.203 0.258 0.0 0.6 0.6 5.7 O K
360 min Summer 78.199 0.254 0.0 0.6 0.6 5.6 O K
480 min Summer 78.191 0.246 0.0 0.6 0.6 5.4 O K
600 min Summer 78.182 0.237 0.0 0.6 0.6 5.1 O K
720 min Summer 78.173 0.228 0.0 0.6 0.6 4.8 O K
960 min Summer 78.156 0.211 0.0 0.6 0.6 4.3 O K

1440 min Summer 78.127 0.182 0.0 0.5 0.5 3.4 O K
2160 min Summer 78.094 0.149 0.0 0.5 0.5 2.5 O K
2880 min Summer 78.072 0.127 0.0 0.4 0.4 1.8 O K
4320 min Summer 78.040 0.095 0.0 0.4 0.4 1.0 O K
5760 min Summer 78.020 0.075 0.0 0.3 0.3 0.6 O K
7200 min Summer 78.006 0.061 0.0 0.3 0.3 0.4 O K
8640 min Summer 77.995 0.050 0.0 0.3 0.3 0.3 O K

10080 min Summer 77.988 0.043 0.0 0.2 0.2 0.2 O K
15 min Winter 78.115 0.170 0.0 0.5 0.5 3.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 72.064 0.0 3.0 18
30 min Summer 51.093 0.0 4.5 32
60 min Summer 34.650 0.0 6.2 60

120 min Summer 22.408 0.0 8.2 92
180 min Summer 17.212 0.0 9.5 126
240 min Summer 14.230 0.0 10.5 162
360 min Summer 10.845 0.0 12.1 230
480 min Summer 8.929 0.0 13.3 300
600 min Summer 7.672 0.0 14.3 366
720 min Summer 6.775 0.0 15.2 432
960 min Summer 5.565 0.0 16.7 560

1440 min Summer 4.213 0.0 18.9 808
2160 min Summer 3.188 0.0 21.4 1172
2880 min Summer 2.616 0.0 23.4 1528
4320 min Summer 1.976 0.0 26.3 2244
5760 min Summer 1.618 0.0 28.6 2944
7200 min Summer 1.385 0.0 30.4 3672
8640 min Summer 1.219 0.0 31.9 4400

10080 min Summer 1.094 0.0 33.2 5136
15 min Winter 72.064 0.0 3.4 17



Cameron & Ross Page 2
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 100 year Return Period (+35%)

©1982-2017 XP Solutions

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.158 0.213 0.0 0.6 0.6 4.4 O K
60 min Winter 78.198 0.253 0.0 0.6 0.6 5.6 O K

120 min Winter 78.221 0.276 0.0 0.7 0.7 6.3 O K
180 min Winter 78.228 0.283 0.0 0.7 0.7 6.5 O K
240 min Winter 78.228 0.283 0.0 0.7 0.7 6.5 O K
360 min Winter 78.217 0.272 0.0 0.7 0.7 6.2 O K
480 min Winter 78.203 0.258 0.0 0.6 0.6 5.7 O K
600 min Winter 78.188 0.243 0.0 0.6 0.6 5.3 O K
720 min Winter 78.174 0.229 0.0 0.6 0.6 4.9 O K
960 min Winter 78.148 0.203 0.0 0.6 0.6 4.1 O K

1440 min Winter 78.107 0.162 0.0 0.5 0.5 2.9 O K
2160 min Winter 78.067 0.122 0.0 0.4 0.4 1.7 O K
2880 min Winter 78.041 0.096 0.0 0.4 0.4 1.0 O K
4320 min Winter 78.009 0.064 0.0 0.3 0.3 0.5 O K
5760 min Winter 77.993 0.048 0.0 0.2 0.2 0.3 O K
7200 min Winter 77.983 0.038 0.0 0.2 0.2 0.2 O K
8640 min Winter 77.979 0.034 0.0 0.2 0.2 0.1 O K

10080 min Winter 77.976 0.031 0.0 0.2 0.2 0.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 51.093 0.0 5.1 31
60 min Winter 34.650 0.0 7.1 60

120 min Winter 22.408 0.0 9.3 98
180 min Winter 17.212 0.0 10.7 136
240 min Winter 14.230 0.0 11.9 174
360 min Winter 10.845 0.0 13.6 250
480 min Winter 8.929 0.0 15.0 322
600 min Winter 7.672 0.0 16.1 392
720 min Winter 6.775 0.0 17.1 458
960 min Winter 5.565 0.0 18.7 590

1440 min Winter 4.213 0.0 21.3 840
2160 min Winter 3.188 0.0 24.1 1192
2880 min Winter 2.616 0.0 26.3 1532
4320 min Winter 1.976 0.0 29.7 2244
5760 min Winter 1.618 0.0 32.2 2928
7200 min Winter 1.385 0.0 34.3 3648
8640 min Winter 1.219 0.0 36.0 4400

10080 min Winter 1.094 0.0 37.6 5008



Cameron & Ross Page 3
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Rainfall Details

©1982-2017 XP Solutions

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +35

Time Area Diagram

Total Area (ha) 0.026

Time
From:

(mins)
To:

Area
(ha)

0 4 0.026



Cameron & Ross Page 4
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Model Details

©1982-2017 XP Solutions

Storage is Online Cover Level (m) 78.425

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 20.0

Max Percolation (l/s) 27.8 Slope (1:X) 150.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 77.945 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.025 Discharge Coefficient 0.600 Invert Level (m) 77.945



Cameron & Ross Page 1
15 Victoria Street A/211106 - Commercial Dev.
Aberdeen Merchant Place.
AB10 1XB Perviopus Paving (North Area)
Date 23/03/2023 Designed by JMA
File A211106 - Pervious Pavi... Checked by JMA
CADS Source Control 2017.1.2

Summary of Results for 200 year Return Period (+35%)

©1982-2017 XP Solutions

Half Drain Time : 107 minutes.

Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 78.119 0.174 0.0 0.5 0.5 3.2 O K
30 min Summer 78.165 0.220 0.0 0.6 0.6 4.6 O K
60 min Summer 78.207 0.262 0.0 0.7 0.7 5.9 O K

120 min Summer 78.232 0.287 0.0 0.7 0.7 6.6 O K
180 min Summer 78.241 0.296 0.0 0.7 0.7 6.9 O K
240 min Summer 78.243 0.298 0.0 0.7 0.7 6.9 O K
360 min Summer 78.238 0.293 0.0 0.7 0.7 6.8 O K
480 min Summer 78.230 0.285 0.0 0.7 0.7 6.5 O K
600 min Summer 78.220 0.275 0.0 0.7 0.7 6.2 O K
720 min Summer 78.210 0.265 0.0 0.7 0.7 5.9 O K
960 min Summer 78.190 0.245 0.0 0.6 0.6 5.4 O K

1440 min Summer 78.156 0.211 0.0 0.6 0.6 4.3 O K
2160 min Summer 78.118 0.173 0.0 0.5 0.5 3.2 O K
2880 min Summer 78.091 0.146 0.0 0.5 0.5 2.4 O K
4320 min Summer 78.056 0.111 0.0 0.4 0.4 1.4 O K
5760 min Summer 78.032 0.087 0.0 0.4 0.4 0.9 O K
7200 min Summer 78.016 0.071 0.0 0.3 0.3 0.6 O K
8640 min Summer 78.004 0.059 0.0 0.3 0.3 0.4 O K

10080 min Summer 77.995 0.050 0.0 0.3 0.3 0.3 O K
15 min Winter 78.135 0.190 0.0 0.5 0.5 3.7 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

15 min Summer 83.249 0.0 3.6 18
30 min Summer 59.378 0.0 5.3 32
60 min Summer 40.401 0.0 7.4 60

120 min Summer 26.043 0.0 9.6 96
180 min Summer 19.950 0.0 11.1 128
240 min Summer 16.455 0.0 12.3 164
360 min Summer 12.494 0.0 14.0 234
480 min Summer 10.256 0.0 15.4 302
600 min Summer 8.793 0.0 16.5 368
720 min Summer 7.750 0.0 17.5 434
960 min Summer 6.345 0.0 19.1 568

1440 min Summer 4.781 0.0 21.6 820
2160 min Summer 3.601 0.0 24.3 1188
2880 min Summer 2.945 0.0 26.5 1532
4320 min Summer 2.214 0.0 29.7 2248
5760 min Summer 1.806 0.0 32.1 2944
7200 min Summer 1.541 0.0 34.1 3672
8640 min Summer 1.353 0.0 35.7 4408

10080 min Summer 1.212 0.0 37.1 5136
15 min Winter 83.249 0.0 4.0 18
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Summary of Results for 200 year Return Period (+35%)
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Storm
Event

Max
Level

(m)

Max
Depth

(m)

Max
Infiltration

(l/s)

Max
Control
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

30 min Winter 78.187 0.242 0.0 0.6 0.6 5.2 O K
60 min Winter 78.236 0.291 0.0 0.7 0.7 6.7 O K

120 min Winter 78.264 0.319 0.0 0.7 0.7 7.6 O K
180 min Winter 78.273 0.328 0.0 0.7 0.7 7.8 O K
240 min Winter 78.273 0.328 0.0 0.7 0.7 7.9 O K
360 min Winter 78.263 0.318 0.0 0.7 0.7 7.5 O K
480 min Winter 78.247 0.302 0.0 0.7 0.7 7.1 O K
600 min Winter 78.231 0.286 0.0 0.7 0.7 6.6 O K
720 min Winter 78.215 0.270 0.0 0.7 0.7 6.1 O K
960 min Winter 78.185 0.240 0.0 0.6 0.6 5.2 O K

1440 min Winter 78.137 0.192 0.0 0.6 0.6 3.8 O K
2160 min Winter 78.089 0.144 0.0 0.5 0.5 2.3 O K
2880 min Winter 78.059 0.114 0.0 0.4 0.4 1.5 O K
4320 min Winter 78.021 0.076 0.0 0.3 0.3 0.7 O K
5760 min Winter 78.001 0.056 0.0 0.3 0.3 0.4 O K
7200 min Winter 77.989 0.044 0.0 0.2 0.2 0.2 O K
8640 min Winter 77.982 0.037 0.0 0.2 0.2 0.2 O K

10080 min Winter 77.979 0.034 0.0 0.2 0.2 0.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Time-Peak
(mins)

30 min Winter 59.378 0.0 6.0 31
60 min Winter 40.401 0.0 8.3 60

120 min Winter 26.043 0.0 10.9 100
180 min Winter 19.950 0.0 12.5 138
240 min Winter 16.455 0.0 13.8 176
360 min Winter 12.494 0.0 15.8 252
480 min Winter 10.256 0.0 17.3 324
600 min Winter 8.793 0.0 18.6 396
720 min Winter 7.750 0.0 19.7 464
960 min Winter 6.345 0.0 21.5 598

1440 min Winter 4.781 0.0 24.3 852
2160 min Winter 3.601 0.0 27.4 1212
2880 min Winter 2.945 0.0 29.8 1560
4320 min Winter 2.214 0.0 33.4 2248
5760 min Winter 1.806 0.0 36.2 2936
7200 min Winter 1.541 0.0 38.4 3672
8640 min Winter 1.353 0.0 40.3 4336

10080 min Winter 1.212 0.0 41.9 5072
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Rainfall Details
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Rainfall Model FSR Winter Storms Yes
Return Period (years) 200 Cv (Summer) 0.750

Region Scotland and Ireland Cv (Winter) 0.840
M5-60 (mm) 12.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +35

Time Area Diagram

Total Area (ha) 0.026

Time
From:

(mins)
To:

Area
(ha)

0 4 0.026
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Model Details
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Storage is Online Cover Level (m) 78.425

Porous Car Park Structure

Infiltration Coefficient Base (m/hr) 0.00000 Width (m) 5.0
Membrane Percolation (mm/hr) 1000 Length (m) 20.0

Max Percolation (l/s) 27.8 Slope (1:X) 150.0
Safety Factor 2.0 Depression Storage (mm) 5

Porosity 0.30 Evaporation (mm/day) 3
Invert Level (m) 77.945 Membrane Depth (m) 0

Orifice Outflow Control

Diameter (m) 0.025 Discharge Coefficient 0.600 Invert Level (m) 77.945






