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Porous Car Parking w ith
increased sub-base actin

g as

partia
l soakaway (57.2

x 5.0
x 0.55m

deep)

IC (S17)
CL: 149.075m
IL: 148.075m

MH (S5) (Discharge Limited to 1.0 l/s)
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IL: 146.324m
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MH (CP) (S7)
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MH (S2)
CL: 149.373m
IL: 148.026/
147.951m

MH (S1)
CL: 149.912m
IL: 148.561m

RWDP

RWDP

MH (S4)
(Discharge Limited to 3.0 l/s)
CL: 148.299m
IL: 146.163m

MH (CP) (S6)
CL: 147.667m
IL: 145.616m

Surface Water to drain into
existing drainage pipe which
discharges into Wood Burn.

Grease separator - specification

subject to final confirmation from

manufacturer

Refer to Architects internal

drawings for plumbing

schematics of foul drainage

connections

WPL HiPAF midi system -

specification subject to

final confirmation from

manufacturer

Treated Foul Water to drain into
existing drainage pipe which
discharges into Wood Burn.

SEPA Licence to be upgraded
to suit new discharges from
development.

IC/ DC (F7)
CL: 147.300m
IL: 144.33m

IC (F7)
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Foul Water Partial Soakaway

(5.0 x 5.0 x 1.0 deep)
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Detention Basin

Detention Basin with side slopes no

greater than 1 in 4.

Sediment Forebay

Access track for carrying out maintenance/

inspection of Detention Basin.

Discharge limited to;

12.3l/s (1 in 30 yr +30% CC)

Inlet Headwall
IL: 145.000m

Outlet Headwall
IL: 144.850m

Filter Drain

IC (F4)
CL: 148.00m
IL: 146.94m

150Ø 1/60
1.003

SURFACE DRAINAGE

New Surface water drain (uPVC Marley
Quantum solid pipework) unless otherwise
noted on drawing.  To remain private and
maintained by Owner(s)/ Factoring
Agreement.

New Manhole with reference number. To
remain private and maintained by
Owner(s)/ Factoring Agreement.

Detention basin and maintained by
Owner(s)/ Factoring Agreement.

New headwall and maintained by
Owner(s)/ Factoring Agreement.

New standard road gully and footpath
gully with associated gully tail.

Car Parking - Non adopted and to remain
private and to be maintained by owner/
factoring agreement.

FMH?

FOUL DRAINAGE

New Foul water sewer (uPVC Marley
Quantum solid pipework) unless otherwise
noted on drawing. To remain private and
maintained by Owner(s)/ Factoring
Agreement.

New Manhole with reference number. To
remain private and maintained by
Owner(s)/ Factoring Agreement.

New Foul Water Partial Soakaway. To
remain private and maintained by
Owner(s)/ Factoring Agreement.

GENERAL NOTES:-

This drawing is to be read in conjunction with all relevant
engineers and architects drawings.

Drainage - all sewers to be  constructed in accordance
with Scottish water's publication ``Sewers  for Scotland
(4th edition April) a policy, design and  construction guide
for developers in  Scotland''

Sewers laid within roads should have a minimum cover of
1.5m from final road surface to pipe soffit level. Where this
cannot be achieved  then ridged pipes shall be protected
by a full concrete surround, similarly, flexible pipes shall be
protected by a concrete slab at a depth less than 1.2m.

The contractor is responsible for checking the line and
level of all existing services prior to  commencement of
works. Any discrepancies from design information must be
reported to the site manager and site engineer in writing.

The contractor should  allow for CCTV camera survey of
entire drainage system upon substantial completion of
works. If  any remedial works are  required a repeat survey
should also be carried out prior to formal submission to
Engineer together with as-built drawing including  manhole
co-ordinates, cover and invert levels  and pipe gradients.

The contractor should also allow for lifting of manhole
covers during vesting inspection by Scottish Water and
any additional drainage survey requirements to ensure full
adoption.
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Sheet No. 1 of 2
Contract No. 191200

Calculation Date 07/07/2023

Contract Designer AAM

Site Area, Total 15960 m2 1.596 ha

0.5 km2 (min. 0.5km)

SAAR 800 mm From Wallingford Vol 3

Annual Rainfall Chart

Soil Type 3

SOIL (Soil Index) 0.40

Flow offsite, QBAR rural = 0.00108 x AREA0.89 x SAAR1.17 x SOIL2.17

0.00108 0.540 2492 0.137

= 198.88 l/sec

Therefore QBAR rural / ha = 3.98 l/sec/ha 6.3 l/sec for this site

1 year factor 0.85

10 year factor 1.45

30 year factor 1.90

100 year factor 2.45

200 year factor 2.80

Therefore greenfield limiting discharge rates are:

1 year factor 3.38 l/sec/ha 5.4 l/sec for this site

10 year factor 5.77 l/sec/ha 9.2 l/sec for this site

30 year factor 7.56 l/sec/ha 12.1 l/sec for this site

100 year factor 9.75 l/sec/ha 15.6 l/sec for this site

200 year factor 11.14 l/sec/ha 17.8 l/sec for this site

Post-development Run-off Calculation

Total Impermeable Area = 5245 m2 0.5 ha

Hardstanding covers 32.9 % of site

Allowable Post-development Run-off = 4.0 l/sec

Equivalent 1, 30, 100 and 200 year throttle rates applicable for hydrological growth curve
1 for North Scotland

CALCULATION

Pre & Post Development Site Run-Off Calculation

Wedding Venue, Workshop, Office & Brewery

Project:



Cameron & Ross Page 1
15 Victoria Street 191200
Aberdeen Development at Fordoun
AB10 1XB SUDs Basin Calculation
Date 07/07/2023 Designed by AAM
File SUDs Basin Calculations - 20230... Checked by RAG
Micro Drainage Source Control 2020.1.3

Summary of Results for 2 year Return Period (+30%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 145.166 0.166 3.7 0.0 3.7 42.7 O K
30 min Summer 145.217 0.217 3.8 0.0 3.8 58.2 O K
60 min Summer 145.270 0.270 3.9 0.0 3.9 75.2 O K

120 min Summer 145.318 0.318 4.0 0.0 4.0 91.4 O K
180 min Summer 145.337 0.337 4.1 0.0 4.1 98.2 O K
240 min Summer 145.347 0.347 4.1 0.0 4.1 101.8 O K
360 min Summer 145.359 0.359 4.1 0.0 4.1 106.2 O K
480 min Summer 145.366 0.366 4.1 0.0 4.1 108.7 O K
600 min Summer 145.370 0.370 4.2 0.0 4.2 110.3 O K
720 min Summer 145.372 0.372 4.2 0.0 4.2 111.2 O K
960 min Summer 145.373 0.373 4.2 0.0 4.2 111.4 O K

1440 min Summer 145.364 0.364 4.1 0.0 4.1 108.2 O K
2160 min Summer 145.339 0.339 4.1 0.0 4.1 99.0 O K
2880 min Summer 145.310 0.310 4.0 0.0 4.0 88.6 O K
4320 min Summer 145.249 0.249 3.9 0.0 3.9 68.1 O K
5760 min Summer 145.190 0.190 3.7 0.0 3.7 49.9 O K
7200 min Summer 145.140 0.140 3.6 0.0 3.6 35.2 O K
8640 min Summer 145.095 0.095 3.5 0.0 3.5 23.1 O K

10080 min Summer 145.058 0.058 3.5 0.0 3.5 13.7 O K
15 min Winter 145.166 0.166 3.7 0.0 3.7 42.8 O K
30 min Winter 145.218 0.218 3.8 0.0 3.8 58.4 O K
60 min Winter 145.271 0.271 3.9 0.0 3.9 75.6 O K

120 min Winter 145.320 0.320 4.0 0.0 4.0 92.4 O K
180 min Winter 145.341 0.341 4.1 0.0 4.1 99.6 O K
240 min Winter 145.352 0.352 4.1 0.0 4.1 103.6 O K
360 min Winter 145.361 0.361 4.1 0.0 4.1 106.9 O K
480 min Winter 145.364 0.364 4.1 0.0 4.1 108.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Summer 36.749 0.0 47.9 0.0 25
30 min Summer 25.481 0.0 66.4 0.0 38
60 min Summer 17.193 0.0 89.5 0.0 66

120 min Summer 11.391 0.0 118.6 0.0 124
180 min Summer 8.858 0.0 138.8 0.0 180
240 min Summer 7.437 0.0 155.3 0.0 218
360 min Summer 5.814 0.0 181.8 0.0 286
480 min Summer 4.869 0.0 203.0 0.0 354
600 min Summer 4.243 0.0 221.4 0.0 424
720 min Summer 3.791 0.0 237.2 0.0 494
960 min Summer 3.176 0.0 265.0 0.0 636

1440 min Summer 2.471 0.0 309.5 0.0 914
2160 min Summer 1.917 0.0 359.9 0.0 1320
2880 min Summer 1.601 0.0 401.1 0.0 1708
4320 min Summer 1.241 0.0 466.3 0.0 2468
5760 min Summer 1.034 0.0 518.2 0.0 3224
7200 min Summer 0.897 0.0 561.3 0.0 3904
8640 min Summer 0.798 0.0 599.6 0.0 4600

10080 min Summer 0.724 0.0 634.7 0.0 5344
15 min Winter 36.749 0.0 47.9 0.0 25
30 min Winter 25.481 0.0 66.3 0.0 38
60 min Winter 17.193 0.0 89.8 0.0 66

120 min Winter 11.391 0.0 118.7 0.0 122
180 min Winter 8.858 0.0 138.7 0.0 178
240 min Winter 7.437 0.0 155.4 0.0 230
360 min Winter 5.814 0.0 182.1 0.0 292
480 min Winter 4.869 0.0 203.4 0.0 370



Cameron & Ross Page 2
15 Victoria Street 191200
Aberdeen Development at Fordoun
AB10 1XB SUDs Basin Calculation
Date 07/07/2023 Designed by AAM
File SUDs Basin Calculations - 20230... Checked by RAG
Micro Drainage Source Control 2020.1.3

Summary of Results for 2 year Return Period (+30%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

600 min Winter 145.365 0.365 4.1 0.0 4.1 108.6 O K
720 min Winter 145.364 0.364 4.1 0.0 4.1 108.0 O K
960 min Winter 145.356 0.356 4.1 0.0 4.1 105.0 O K

1440 min Winter 145.328 0.328 4.1 0.0 4.1 95.0 O K
2160 min Winter 145.276 0.276 3.9 0.0 3.9 77.1 O K
2880 min Winter 145.223 0.223 3.8 0.0 3.8 59.9 O K
4320 min Winter 145.125 0.125 3.6 0.0 3.6 31.1 O K
5760 min Winter 145.040 0.040 3.5 0.0 3.5 9.3 O K
7200 min Winter 145.000 0.000 3.3 0.0 3.3 0.0 O K
8640 min Winter 145.000 0.000 2.9 0.0 2.9 0.0 O K

10080 min Winter 145.000 0.000 2.7 0.0 2.7 0.0 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

600 min Winter 4.243 0.0 221.3 0.0 450
720 min Winter 3.791 0.0 237.4 0.0 528
960 min Winter 3.176 0.0 264.9 0.0 682

1440 min Winter 2.471 0.0 309.4 0.0 974
2160 min Winter 1.917 0.0 360.2 0.0 1392
2880 min Winter 1.601 0.0 400.9 0.0 1788
4320 min Winter 1.241 0.0 466.6 0.0 2516
5760 min Winter 1.034 0.0 518.0 0.0 3224
7200 min Winter 0.897 0.0 561.6 0.0 0
8640 min Winter 0.798 0.0 600.1 0.0 0

10080 min Winter 0.724 0.0 634.6 0.0 0



Cameron & Ross Page 1
15 Victoria Street 191200
Aberdeen Development at Fordoun
AB10 1XB SUDs Basin Calculation
Date 07/07/2023 Designed by AAM
File SUDs Basin Calculations - 20230... Checked by RAG
Micro Drainage Source Control 2020.1.3

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

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 145.291 0.291 4.0 0.0 4.0 82.2 O K
30 min Summer 145.379 0.379 4.2 0.1 4.2 113.8 O K
60 min Summer 145.457 0.457 4.3 3.0 7.3 144.4 O K

120 min Summer 145.508 0.508 4.5 6.1 10.5 166.0 O K
180 min Summer 145.529 0.529 4.5 6.9 11.4 175.2 O K
240 min Summer 145.543 0.543 4.5 7.3 11.8 181.4 O K
360 min Summer 145.556 0.556 4.5 7.7 12.3 187.3 O K
480 min Summer 145.559 0.559 4.6 7.8 12.3 188.5 O K
600 min Summer 145.556 0.556 4.5 7.7 12.3 187.3 O K
720 min Summer 145.552 0.552 4.5 7.6 12.1 185.3 O K
960 min Summer 145.543 0.543 4.5 7.3 11.8 181.1 O K

1440 min Summer 145.523 0.523 4.5 6.7 11.2 172.5 O K
2160 min Summer 145.500 0.500 4.4 5.6 10.0 162.5 O K
2880 min Summer 145.482 0.482 4.4 4.5 8.9 154.7 O K
4320 min Summer 145.453 0.453 4.3 2.7 7.1 142.6 O K
5760 min Summer 145.427 0.427 4.3 1.5 5.8 132.3 O K
7200 min Summer 145.401 0.401 4.2 0.5 4.7 122.2 O K
8640 min Summer 145.356 0.356 4.1 0.0 4.1 105.2 O K

10080 min Summer 145.304 0.304 4.0 0.0 4.0 86.8 O K
15 min Winter 145.291 0.291 4.0 0.0 4.0 82.3 O K
30 min Winter 145.380 0.380 4.2 0.1 4.2 114.0 O K
60 min Winter 145.458 0.458 4.3 3.1 7.4 145.0 O K

120 min Winter 145.513 0.513 4.5 6.4 10.8 168.1 O K
180 min Winter 145.534 0.534 4.5 7.0 11.5 177.1 O K
240 min Winter 145.546 0.546 4.5 7.4 11.9 182.8 O K
360 min Winter 145.555 0.555 4.5 7.7 12.2 186.8 O K
480 min Winter 145.554 0.554 4.5 7.6 12.2 186.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Summer 67.313 0.0 87.8 0.0 26
30 min Summer 47.063 0.0 122.7 0.0 40
60 min Summer 31.302 0.0 163.3 9.7 66

120 min Summer 20.266 0.0 211.6 33.7 116
180 min Summer 15.599 0.0 244.0 50.5 144
240 min Summer 12.933 0.0 270.1 62.8 176
360 min Summer 9.907 0.0 310.2 79.6 244
480 min Summer 8.190 0.0 342.1 89.5 314
600 min Summer 7.063 0.0 368.6 94.8 382
720 min Summer 6.256 0.0 391.9 97.5 450
960 min Summer 5.165 0.0 431.2 99.2 584

1440 min Summer 3.942 0.0 493.8 98.0 842
2160 min Summer 3.006 0.0 564.5 91.1 1220
2880 min Summer 2.478 0.0 620.6 80.6 1616
4320 min Summer 1.886 0.0 708.8 55.6 2384
5760 min Summer 1.553 0.0 778.1 30.0 3176
7200 min Summer 1.335 0.0 836.1 7.8 4040
8640 min Summer 1.180 0.0 887.5 0.0 4840

10080 min Summer 1.064 0.0 932.4 0.0 5552
15 min Winter 67.313 0.0 87.8 0.0 25
30 min Winter 47.063 0.0 122.8 0.0 39
60 min Winter 31.302 0.0 163.2 9.7 66

120 min Winter 20.266 0.0 211.3 33.7 118
180 min Winter 15.599 0.0 244.3 50.3 148
240 min Winter 12.933 0.0 269.9 62.6 186
360 min Winter 9.907 0.0 310.4 79.6 262
480 min Winter 8.190 0.0 341.9 90.1 336



Cameron & Ross Page 2
15 Victoria Street 191200
Aberdeen Development at Fordoun
AB10 1XB SUDs Basin Calculation
Date 07/07/2023 Designed by AAM
File SUDs Basin Calculations - 20230... Checked by RAG
Micro Drainage Source Control 2020.1.3

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

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

600 min Winter 145.547 0.547 4.5 7.4 12.0 183.3 O K
720 min Winter 145.539 0.539 4.5 7.2 11.7 179.6 O K
960 min Winter 145.522 0.522 4.5 6.7 11.2 172.1 O K

1440 min Winter 145.498 0.498 4.4 5.5 9.9 161.7 O K
2160 min Winter 145.471 0.471 4.4 3.8 8.2 150.1 O K
2880 min Winter 145.448 0.448 4.3 2.5 6.8 140.9 O K
4320 min Winter 145.408 0.408 4.2 0.7 4.9 124.6 O K
5760 min Winter 145.327 0.327 4.1 0.0 4.1 94.7 O K
7200 min Winter 145.237 0.237 3.9 0.0 3.9 64.5 O K
8640 min Winter 145.158 0.158 3.7 0.0 3.7 40.4 O K

10080 min Winter 145.087 0.087 3.5 0.0 3.5 21.1 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

600 min Winter 7.063 0.0 368.5 96.0 408
720 min Winter 6.256 0.0 391.6 98.6 478
960 min Winter 5.165 0.0 431.3 97.9 616

1440 min Winter 3.942 0.0 493.9 91.3 884
2160 min Winter 3.006 0.0 564.7 74.4 1296
2880 min Winter 2.478 0.0 620.3 53.6 1708
4320 min Winter 1.886 0.0 708.7 12.2 2600
5760 min Winter 1.553 0.0 778.1 0.0 3464
7200 min Winter 1.335 0.0 835.9 0.0 4192
8640 min Winter 1.180 0.0 887.2 0.0 4928

10080 min Winter 1.064 0.0 932.6 0.0 5560



Cameron & Ross Page 3
15 Victoria Street 191200
Aberdeen Development at Fordoun
AB10 1XB SUDs Basin Calculation
Date 07/07/2023 Designed by AAM
File SUDs Basin Calculations - 20230... Checked by RAG
Micro Drainage Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 30 Cv (Summer) 1.000

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 15.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.522

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.174 4 8 0.174 8 12 0.174



Cameron & Ross Page 4
15 Victoria Street 191200
Aberdeen Development at Fordoun
AB10 1XB SUDs Basin Calculation
Date 07/07/2023 Designed by AAM
File SUDs Basin Calculations - 20230... Checked by RAG
Micro Drainage Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 146.000

Tank or Pond Structure

Invert Level (m) 145.000

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 226.0 0.300 344.0 0.600 472.0 0.900 610.0
0.100 264.0 0.400 386.0 0.700 517.0 1.000 657.0
0.200 304.0 0.500 429.0 0.800 563.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0098-4000-0800-4000
Design Head (m) 0.800

Design Flow (l/s) 4.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 98

Invert Level (m) 144.500
Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)

Design Point (Calculated) 0.800 4.0 Kick-Flo® 0.525 3.3
Flush-Flo™ 0.238 4.0 Mean Flow over Head Range - 3.5

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

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 3.2 0.800 4.0 2.000 6.1 4.000 8.5 7.000 11.1
0.200 4.0 1.000 4.4 2.200 6.4 4.500 9.0 7.500 11.4
0.300 4.0 1.200 4.8 2.400 6.7 5.000 9.4 8.000 11.8
0.400 3.8 1.400 5.2 2.600 6.9 5.500 9.9 8.500 12.1
0.500 3.5 1.600 5.5 3.000 7.4 6.000 10.3 9.000 12.5
0.600 3.5 1.800 5.8 3.500 8.0 6.500 10.7 9.500 12.8

Orifice Overflow Control

Diameter (m) 0.100 Discharge Coefficient 0.600 Invert Level (m) 145.370



Cameron & Ross Page 1
15 Victoria Street 191200
Aberdeen Development at Fordoun
AB10 1XB SUDs Basin Calculation
Date 07/07/2023 Designed by AAM
File SUDs Basin Calculations - 20230... Checked by RAG
Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+30%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 145.363 0.363 4.1 0.0 4.1 107.8 O K
30 min Summer 145.467 0.467 4.4 3.6 7.9 148.6 O K
60 min Summer 145.552 0.552 4.5 7.6 12.1 185.1 O K

120 min Summer 145.613 0.613 4.7 9.2 13.8 213.8 O K
180 min Summer 145.639 0.639 4.7 9.8 14.5 226.4 O K
240 min Summer 145.655 0.655 4.7 10.1 14.9 234.3 O K
360 min Summer 145.670 0.670 4.8 10.4 15.2 241.7 O K
480 min Summer 145.673 0.673 4.8 10.5 15.3 243.1 O K
600 min Summer 145.670 0.670 4.8 10.4 15.2 241.4 O K
720 min Summer 145.663 0.663 4.8 10.3 15.0 238.0 O K
960 min Summer 145.645 0.645 4.7 9.9 14.6 229.2 O K

1440 min Summer 145.612 0.612 4.7 9.2 13.8 213.3 O K
2160 min Summer 145.571 0.571 4.6 8.1 12.7 194.1 O K
2880 min Summer 145.539 0.539 4.5 7.2 11.7 179.6 O K
4320 min Summer 145.498 0.498 4.4 5.5 9.9 161.7 O K
5760 min Summer 145.472 0.472 4.4 3.9 8.3 150.8 O K
7200 min Summer 145.451 0.451 4.3 2.6 7.0 142.0 O K
8640 min Summer 145.431 0.431 4.3 1.7 6.0 133.9 O K

10080 min Summer 145.414 0.414 4.3 0.9 5.1 127.2 O K
15 min Winter 145.363 0.363 4.1 0.0 4.1 107.9 O K
30 min Winter 145.468 0.468 4.4 3.6 8.0 148.9 O K
60 min Winter 145.554 0.554 4.5 7.6 12.2 186.3 O K

120 min Winter 145.619 0.619 4.7 9.3 14.0 216.4 O K
180 min Winter 145.642 0.642 4.7 9.8 14.6 227.9 O K
240 min Winter 145.656 0.656 4.7 10.1 14.9 234.7 O K
360 min Winter 145.664 0.664 4.8 10.3 15.1 238.8 O K
480 min Winter 145.660 0.660 4.7 10.2 15.0 236.8 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Summer 87.091 0.0 113.6 0.0 26
30 min Summer 61.393 0.0 160.1 10.5 39
60 min Summer 40.710 0.0 212.3 40.1 64

120 min Summer 26.137 0.0 272.7 76.2 116
180 min Summer 19.988 0.0 312.8 99.5 144
240 min Summer 16.493 0.0 344.4 116.8 178
360 min Summer 12.540 0.0 392.6 141.4 246
480 min Summer 10.310 0.0 430.3 158.0 314
600 min Summer 8.852 0.0 461.8 169.4 384
720 min Summer 7.812 0.0 489.1 176.4 450
960 min Summer 6.413 0.0 535.6 181.2 584

1440 min Summer 4.855 0.0 608.3 179.6 842
2160 min Summer 3.670 0.0 689.9 172.7 1216
2880 min Summer 3.006 0.0 752.9 162.0 1588
4320 min Summer 2.266 0.0 851.7 133.8 2304
5760 min Summer 1.853 0.0 928.6 103.2 3064
7200 min Summer 1.585 0.0 992.9 73.3 3832
8640 min Summer 1.395 0.0 1048.3 45.8 4664

10080 min Summer 1.252 0.0 1098.0 21.4 5456
15 min Winter 87.091 0.0 113.5 0.0 26
30 min Winter 61.393 0.0 160.0 10.6 39
60 min Winter 40.710 0.0 212.1 40.0 64

120 min Winter 26.137 0.0 272.9 76.2 118
180 min Winter 19.988 0.0 312.9 99.6 148
240 min Winter 16.493 0.0 344.5 116.9 186
360 min Winter 12.540 0.0 392.6 141.6 262
480 min Winter 10.310 0.0 430.6 158.4 336



Cameron & Ross Page 2
15 Victoria Street 191200
Aberdeen Development at Fordoun
AB10 1XB SUDs Basin Calculation
Date 07/07/2023 Designed by AAM
File SUDs Basin Calculations - 20230... Checked by RAG
Micro Drainage Source Control 2020.1.3

Summary of Results for 100 year Return Period (+30%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

600 min Winter 145.651 0.651 4.7 10.0 14.8 232.1 O K
720 min Winter 145.639 0.639 4.7 9.8 14.5 226.2 O K
960 min Winter 145.613 0.613 4.7 9.2 13.8 213.6 O K

1440 min Winter 145.566 0.566 4.6 8.0 12.5 191.8 O K
2160 min Winter 145.518 0.518 4.5 6.5 11.0 170.4 O K
2880 min Winter 145.491 0.491 4.4 5.0 9.5 158.8 O K
4320 min Winter 145.455 0.455 4.3 2.9 7.2 143.5 O K
5760 min Winter 145.425 0.425 4.3 1.5 5.7 131.5 O K
7200 min Winter 145.389 0.389 4.2 0.2 4.4 117.5 O K
8640 min Winter 145.306 0.306 4.0 0.0 4.0 87.3 O K

10080 min Winter 145.227 0.227 3.8 0.0 3.8 61.2 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

600 min Winter 8.852 0.0 461.8 170.3 408
720 min Winter 7.812 0.0 489.4 178.1 478
960 min Winter 6.413 0.0 535.6 183.9 616

1440 min Winter 4.855 0.0 608.1 177.1 876
2160 min Winter 3.670 0.0 689.8 160.9 1244
2880 min Winter 3.006 0.0 753.0 138.4 1624
4320 min Winter 2.266 0.0 851.8 88.1 2428
5760 min Winter 1.853 0.0 928.6 40.3 3288
7200 min Winter 1.585 0.0 992.2 3.2 4256
8640 min Winter 1.395 0.0 1048.4 0.0 5024

10080 min Winter 1.252 0.0 1097.8 0.0 5752



Cameron & Ross Page 3
15 Victoria Street 191200
Aberdeen Development at Fordoun
AB10 1XB SUDs Basin Calculation
Date 07/07/2023 Designed by AAM
File SUDs Basin Calculations - 20230... Checked by RAG
Micro Drainage Source Control 2020.1.3

Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 100 Cv (Summer) 1.000

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 15.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.522

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.174 4 8 0.174 8 12 0.174



Cameron & Ross Page 4
15 Victoria Street 191200
Aberdeen Development at Fordoun
AB10 1XB SUDs Basin Calculation
Date 07/07/2023 Designed by AAM
File SUDs Basin Calculations - 20230... Checked by RAG
Micro Drainage Source Control 2020.1.3

Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 146.000

Tank or Pond Structure

Invert Level (m) 145.000

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 226.0 0.300 344.0 0.600 472.0 0.900 610.0
0.100 264.0 0.400 386.0 0.700 517.0 1.000 657.0
0.200 304.0 0.500 429.0 0.800 563.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0098-4000-0800-4000
Design Head (m) 0.800

Design Flow (l/s) 4.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 98

Invert Level (m) 144.500
Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)

Design Point (Calculated) 0.800 4.0 Kick-Flo® 0.525 3.3
Flush-Flo™ 0.238 4.0 Mean Flow over Head Range - 3.5

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

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 3.2 0.800 4.0 2.000 6.1 4.000 8.5 7.000 11.1
0.200 4.0 1.000 4.4 2.200 6.4 4.500 9.0 7.500 11.4
0.300 4.0 1.200 4.8 2.400 6.7 5.000 9.4 8.000 11.8
0.400 3.8 1.400 5.2 2.600 6.9 5.500 9.9 8.500 12.1
0.500 3.5 1.600 5.5 3.000 7.4 6.000 10.3 9.000 12.5
0.600 3.5 1.800 5.8 3.500 8.0 6.500 10.7 9.500 12.8

Orifice Overflow Control

Diameter (m) 0.100 Discharge Coefficient 0.600 Invert Level (m) 145.370



Cameron & Ross Page 1
15 Victoria Street 191200
Aberdeen Development at Fordoun
AB10 1XB SUDs Basin Calculation
Date 07/07/2023 Designed by AAM
File SUDs Basin Calculations - 20230... Checked by RAG
Micro Drainage Source Control 2020.1.3

Summary of Results for 200 year Return Period (+30%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

15 min Summer 145.410 0.410 4.2 0.8 5.0 125.6 O K
30 min Summer 145.523 0.523 4.5 6.7 11.2 172.2 O K
60 min Summer 145.617 0.617 4.7 9.3 13.9 215.7 O K

120 min Summer 145.686 0.686 4.8 10.8 15.6 249.5 O K
180 min Summer 145.713 0.713 4.8 11.3 16.2 263.7 Flood Risk
240 min Summer 145.730 0.730 4.9 11.6 16.5 272.6 Flood Risk
360 min Summer 145.745 0.745 4.9 11.9 16.8 280.9 Flood Risk
480 min Summer 145.748 0.748 4.9 12.0 16.9 282.3 Flood Risk
600 min Summer 145.744 0.744 4.9 11.9 16.8 280.3 Flood Risk
720 min Summer 145.737 0.737 4.9 11.7 16.6 276.3 Flood Risk
960 min Summer 145.716 0.716 4.9 11.4 16.2 265.4 Flood Risk

1440 min Summer 145.675 0.675 4.8 10.5 15.3 244.2 O K
2160 min Summer 145.624 0.624 4.7 9.4 14.1 219.0 O K
2880 min Summer 145.584 0.584 4.6 8.5 13.1 200.0 O K
4320 min Summer 145.528 0.528 4.5 6.9 11.3 174.6 O K
5760 min Summer 145.496 0.496 4.4 5.3 9.7 160.7 O K
7200 min Summer 145.474 0.474 4.4 4.0 8.4 151.3 O K
8640 min Summer 145.456 0.456 4.3 2.9 7.3 143.9 O K

10080 min Summer 145.438 0.438 4.3 2.1 6.4 136.9 O K
15 min Winter 145.410 0.410 4.2 0.8 5.0 125.7 O K
30 min Winter 145.524 0.524 4.5 6.7 11.2 172.7 O K
60 min Winter 145.620 0.620 4.7 9.3 14.0 217.0 O K

120 min Winter 145.691 0.691 4.8 10.9 15.7 252.1 O K
180 min Winter 145.715 0.715 4.9 11.3 16.2 264.8 Flood Risk
240 min Winter 145.730 0.730 4.9 11.6 16.5 272.5 Flood Risk
360 min Winter 145.738 0.738 4.9 11.8 16.7 276.8 Flood Risk
480 min Winter 145.732 0.732 4.9 11.7 16.5 273.9 Flood Risk

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

15 min Summer 101.014 0.0 131.6 1.1 26
30 min Summer 71.545 0.0 186.6 26.0 38
60 min Summer 47.360 0.0 247.2 63.7 66

120 min Summer 30.260 0.0 315.7 107.1 118
180 min Summer 23.055 0.0 360.9 134.6 146
240 min Summer 18.971 0.0 396.1 155.2 178
360 min Summer 14.363 0.0 449.6 184.4 248
480 min Summer 11.771 0.0 491.3 204.7 316
600 min Summer 10.080 0.0 526.0 219.4 384
720 min Summer 8.878 0.0 556.1 229.9 452
960 min Summer 7.263 0.0 606.4 239.7 586

1440 min Summer 5.473 0.0 685.7 238.6 844
2160 min Summer 4.118 0.0 773.5 230.1 1216
2880 min Summer 3.360 0.0 841.8 218.9 1588
4320 min Summer 2.519 0.0 946.8 189.6 2296
5760 min Summer 2.052 0.0 1027.9 156.5 3048
7200 min Summer 1.749 0.0 1095.4 123.3 3760
8640 min Summer 1.535 0.0 1154.2 92.2 4576

10080 min Summer 1.375 0.0 1206.2 63.5 5344
15 min Winter 101.014 0.0 131.6 1.1 26
30 min Winter 71.545 0.0 186.6 26.0 38
60 min Winter 47.360 0.0 247.1 63.7 64

120 min Winter 30.260 0.0 315.9 107.1 118
180 min Winter 23.055 0.0 361.1 134.8 150
240 min Winter 18.971 0.0 395.9 155.5 188
360 min Winter 14.363 0.0 449.8 184.9 264
480 min Winter 11.771 0.0 491.5 205.4 338



Cameron & Ross Page 2
15 Victoria Street 191200
Aberdeen Development at Fordoun
AB10 1XB SUDs Basin Calculation
Date 07/07/2023 Designed by AAM
File SUDs Basin Calculations - 20230... Checked by RAG
Micro Drainage Source Control 2020.1.3

Summary of Results for 200 year Return Period (+30%)

©1982-2020 Innovyze

Storm
Event

Max
Level
(m)

Max
Depth
(m)

Max
Control
(l/s)

Max
Overflow
(l/s)

Max
Σ Outflow

(l/s)

Max
Volume
(m³)

Status

600 min Winter 145.721 0.721 4.9 11.5 16.3 268.0 Flood Risk
720 min Winter 145.707 0.707 4.8 11.2 16.0 260.7 Flood Risk
960 min Winter 145.677 0.677 4.8 10.6 15.4 245.0 O K

1440 min Winter 145.619 0.619 4.7 9.3 14.0 216.3 O K
2160 min Winter 145.557 0.557 4.5 7.7 12.3 187.4 O K
2880 min Winter 145.516 0.516 4.5 6.5 10.9 169.2 O K
4320 min Winter 145.475 0.475 4.4 4.1 8.4 151.9 O K
5760 min Winter 145.447 0.447 4.3 2.4 6.8 140.5 O K
7200 min Winter 145.423 0.423 4.3 1.3 5.6 130.8 O K
8640 min Winter 145.394 0.394 4.2 0.3 4.5 119.2 O K

10080 min Winter 145.319 0.319 4.0 0.0 4.0 91.9 O K

Storm
Event

Rain
(mm/hr)

Flooded
Volume
(m³)

Discharge
Volume
(m³)

Overflow
Volume
(m³)

Time-Peak
(mins)

600 min Winter 10.080 0.0 526.1 220.3 410
720 min Winter 8.878 0.0 555.9 231.3 482
960 min Winter 7.263 0.0 606.5 243.1 618

1440 min Winter 5.473 0.0 685.7 238.7 880
2160 min Winter 4.118 0.0 774.0 221.9 1256
2880 min Winter 3.360 0.0 841.8 199.4 1612
4320 min Winter 2.519 0.0 946.9 145.5 2376
5760 min Winter 2.052 0.0 1027.9 92.1 3176
7200 min Winter 1.749 0.0 1095.5 44.0 4032
8640 min Winter 1.535 0.0 1153.8 6.1 5016

10080 min Winter 1.375 0.0 1205.7 0.0 5856
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Rainfall Details

©1982-2020 Innovyze

Rainfall Model FSR Winter Storms Yes
Return Period (years) 200 Cv (Summer) 1.000

Region Scotland and Ireland Cv (Winter) 1.000
M5-60 (mm) 15.900 Shortest Storm (mins) 15

Ratio R 0.250 Longest Storm (mins) 10080
Summer Storms Yes Climate Change % +30

Time Area Diagram

Total Area (ha) 0.522

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

Time
From:

(mins)
To:

Area
(ha)

0 4 0.174 4 8 0.174 8 12 0.174
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Model Details

©1982-2020 Innovyze

Storage is Online Cover Level (m) 146.000

Tank or Pond Structure

Invert Level (m) 145.000

Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²) Depth (m) Area (m²)

0.000 226.0 0.300 344.0 0.600 472.0 0.900 610.0
0.100 264.0 0.400 386.0 0.700 517.0 1.000 657.0
0.200 304.0 0.500 429.0 0.800 563.0

Hydro-Brake® Optimum Outflow Control

Unit Reference MD-SHE-0098-4000-0800-4000
Design Head (m) 0.800

Design Flow (l/s) 4.0
Flush-Flo™ Calculated
Objective Minimise upstream storage

Application Surface
Sump Available Yes
Diameter (mm) 98

Invert Level (m) 144.500
Minimum Outlet Pipe Diameter (mm) 150

Suggested Manhole Diameter (mm) 1200

Control Points Head (m) Flow (l/s) Control Points Head (m) Flow (l/s)

Design Point (Calculated) 0.800 4.0 Kick-Flo® 0.525 3.3
Flush-Flo™ 0.238 4.0 Mean Flow over Head Range - 3.5

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

Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s) Depth (m) Flow (l/s)

0.100 3.2 0.800 4.0 2.000 6.1 4.000 8.5 7.000 11.1
0.200 4.0 1.000 4.4 2.200 6.4 4.500 9.0 7.500 11.4
0.300 4.0 1.200 4.8 2.400 6.7 5.000 9.4 8.000 11.8
0.400 3.8 1.400 5.2 2.600 6.9 5.500 9.9 8.500 12.1
0.500 3.5 1.600 5.5 3.000 7.4 6.000 10.3 9.000 12.5
0.600 3.5 1.800 5.8 3.500 8.0 6.500 10.7 9.500 12.8

Orifice Overflow Control

Diameter (m) 0.100 Discharge Coefficient 0.600 Invert Level (m) 145.370




