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1.1 Waterco Consultants have been commissioned to undertake a detailed hydraulic modelling study 

of Golden Grove Drain, a small tributary of Pulford Brook, flowing adjacent to a proposed 

development site at the former Golden Grove Inn to the north west of Rossett village, Wrexham 

– NGR SJ 35360 58650. Two smaller drains connected to the Golden Grove Drain have also 

been considered. 

 

1.2 The output of the study will be used to establish the existing fluvial flood risk (from Golden Grove 

Drain) at the site and support the Flood Consequences Assessment (FCA) being prepared for 

the proposed development. A location plan and an aerial photograph of the site are included in 

Appendix A. An extract of the location plan is included in Figure 1. 

 

1.3 Fluvial flood risk from the nearby Pulford Brook is not specifically considered in the FCA, 

however the potentially significant influence of this watercourse on flood risk along Golden Grove 

Drain has been considered as part of this modelling study. 

 

 

Figure 1 – Site Location Detail 

1 Introduction 
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Site Description & Proposed Development 

1.4 The existing site consists of the Golden Grove Inn, a single dwelling and associated outbuildings. 

The site covers an area of approximately 6025m² and is bordered by Llyndir Lane and the former 

inn car park to the north, agricultural land to the east, Golden Grove Drain to the west and a 

small tributary of Golden Grove Drain to the south. 

 

1.5 High resolution LiDAR data (1m) shows the site generally slopes east to west with levels of 

between 13.5mAOD (eastern boundary) and 13mAOD (adjacent to the watercourse). This data 

also shows a lower lying area at around 12.5mAOD in the southern portion of the site. Levels of 

Llyndir Lane adjacent to the site are around 12.5mAOD. 

 

1.6 The proposed development consists of two detached dwellings with associated garages and 

landscaping. Proposed development plans are included in Appendix B. 

 

Existing Flood Risk Data 

1.7 The Welsh Government Development Advice (TAN15) Map included in Appendix C shows the 

majority of the site is currently located within Flood Zone A – an area considered to be at little or 

no risk of fluvial flooding, with a less than 1 in 1000 (0.1%) probability of flooding in any given 

year. However, there are two small areas along the sites’ north and south boundaries which are 

shown to be located within Flood Zone C2 – at flood risk, without significant defence 

infrastructure, with a 0.1% (1 in 1000) chance or greater of flooding in any given year. 

 

1.8 The current Environment Agency (EA) Flood Map, also given in Appendix C, show the majority 

of the site to be at low fluvial flood risk and located within Flood Zone 1 – an area considered to 

have the lowest probability of fluvial flooding. It is assessed as having a less than 0.1% annual 

probability of flooding. However, similar to the TAN15 Map, small areas along the north and 

south boundaries are located within Flood Zone 2 – at risk with between a 1% (1 in 100) and 

0.1% chance or greater of flooding in any given year.  

 

1.9 NRW have advised that they currently do not have any detailed flood levels for this area and that 

the current flood zones may not be representative of the true flood fluvial flood risk at the site. 

They offer the following comment: 

 

‘The site lies partially within Zone C2 as defined in TAN 15 Development & Flood Risk (2004) 

and shown on Welsh Government's Development Advice Map. This flood outline is based on 

Natural Resources Wales' 0.1% AEP present-day flood event outline. However, the existing 

flood outline (reflected in both the Floodmap and DAM) in the vicinity of the property is unlikely 

to reflect the true flood risk.  
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This is because the upstream extent of the flood model on the Golden Grove Drain is at the 

site’s north-west corner, where this watercourse is no longer a main river, and so the flood risk 

associated with the reach of the river which flows along the southern and western boundary of 

the site is unknown.  

 

Any FCA should be supported by additional flood risk modelling of the ‘ordinary’ reaches of 

Golden Grove Drain in the vicinity of the site and upstream as far as necessary to capture any 

overland flow routes which may affect the site. The FCA should consider the flood risk 

associated with blockage at the culvert where the watercourse leaves the site, and the effects of 

climate change on the flood risks.’  

 

1.10 To address NRW’s comments and more accurately model the fluvial flood risk at the site, a 

detailed hydraulic model of Golden Grove Drain (referred to as Watercourse 1) and its two 

tributary drains (referred to as Watercourse 2 and 3) has been constructed. This model includes 

the existing culvert beneath Llyndir Lane (along with other structures along the watercourses) 

which NRW have requested a blockage be considered. 

 

1.11 Although the site is not at direct risk of flooding from the downstream Pulford Brook, it may have 

a significant effect on flow within Golden Grove Drain. Therefore its influence has been 

considered. 

 

 

2.1 An integrated 1D/2D model
1
 is considered the most appropriate model type in this instance due 

to the potential for out-of-bank flows reaching the site from the Golden Grove Drain. A new 

1D/2D hydrodynamic model covering a total 2km stretch of the watercourses (800m of 

Watercourse 1, 600m of Watercourse 2 and 3) has been constructed using the latest version of 

hydraulic modelling software MIKE FLOOD (v2014; SP3). The extent of the model is presented 

in Appendix D. 

 

2.2 The 1-Dimensional (1D) river network model has been constructed using river cross-section data 

surveyed by West Coast Geomatics in April 2015. The locations of the surveyed cross-sections 

are presented in Appendix E along with the section details. 

 

                                                      

1
 A 1D/2D hydrodynamic model is comprised of a 1-Dimensional (1D) river network model (based on surveyed river cross-

sections) coupled with a 2-Dimensional (2D) Digital Terrain Model (DTM) of the potential floodplain (created from LiDAR). 

2 Hydraulic Modelling 
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2.3 All hydraulically significant structures along the surveyed watercourse and within the model 

extent have been included within the 1D model network. A total of six structures have been 

modelled as per the received survey; three wooden footbridge structures and three culverts. 

 
 

 

2.4 The 900mm diameter Llyndir Lane pipe culvert is considered critical to potential flooding at the 

site given its relative proximity to the development and its potential for blockage.  As such a 

blockage of this structure has been considered as part of these works. A conservative approach 

of investigating a 100% blockage of this structure has been modelled. 

 

2.5 Channel roughness has been represented using a uniform Manning's n coefficient of 0.04. This 

value has been chosen based on survey observations. Sensitivity testing on this parameter has 

been performed with a significant variation in channel and floodplain roughness being 

considered i.e. +/-20%. 

 

2.6 The downstream boundary of the 1D model has been established 320m downstream of site at 

the confluence with the Pulford Brook. This larger watercourse is likely to have a significant 

influence on flows within Golden Grove Drain, especially during times of flood. As such a 

conservative approach of assuming the Pulford Brook is in flood at the same time Golden Grove 

Drain has been adopted rather than a Q-h relationship as a worst case. To reflect this, the 

downstream boundary has been set using a constant water level of 10.9mAOD – a value chosen 

to represent a very significant flood within Pulford Brook (based on current NRW mapping). 

Sensitivity of this boundary condition has been completed.  

 

2.7 The 2D digital terrain model (DTM) of the study area has been created from 1m resolution LiDAR 

(Light Detection and Ranging) data. The 2D model cell size has been set at 2m. This resolution 

is adequate to represent any potential flowpaths occurring across the floodplain, including the 

site, whilst maintaining reasonable simulation times and model stability. 

 

2.8 Floodplain roughness has represented using Manning's n values for various land use types as 

presented in Table 1. 

 
 

Table 1 – Floodplain roughness coefficients 

Material 
Manning’s n coefficient 

(s/m
1/3

) 

Land (general surface) 0.04 

Roads / Hardstanding 0.02 

Buildings 1.00 
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Hydrology 

2.9 In order to fully investigate the fluvial flood risk from the Golden Grove Drain, a range of fluvial 

events have been simulated; namely the 1% and 0.1% AEP events. The impact of climate 

change allowance (CCA) has also been investigated during the 1% AEP event by increasing 

flows by 20%. A list of simulations completed is given in Table 2. 

 

2.10 To provide the required model inflows the Revitalised Rainfall Run-off method (ReFH) has been 

used. A copy of the completed calculations and design hydrographs are included in Appendix F 

along with the final design hydrographs used. Peak flow estimates are given in Table 2. 

 

2.11 Flows for the entire catchment were calculated and flows for each watercourse (1, 2, 3) split on a 

pro-rata area basis. A lateral inflow accounting for the small catchment area between the 

confluence of Watercourse 1 and 2 was also included for completeness. 

 
 

Table 2 – Primary Simulations & Peak Flows 

 
Peak Flows (m

3
/s) 

Watercourse Q100 Q100CC Q1000 

1 (Golden Grove drain) 1.42 1.70 2.30 

2 (South Trib)  1.18 1.41 1.91 

3 (East Trib) 0.08 0.10 0.13 

Lateral Inflow 0.07 0.08 0.11 

 

 

2.12 Model inflows have been applied to the 1D model using a QT (Discharge-Time) boundary 

condition at the relevant upstream model nodes. 

 

2.13 Although it is probable that ReFH flows will be higher than those calculated using alternative 

methods (e.g. FEH Statistical), the impact of using these figures has been investigated via flow 

sensitivity testing for completeness.  An uncertainty factor of +20% has been added to the 0.1% 

AEP (Q1000) flow has been investigated. 
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Blockage Scenarios 

2.14 A 100% total blockage of the Llyndir Lane 900mm diameter culvert (Model ID BL1) has been 

simulated as a worst case scenario for the development site. 

 

Sensitivity Testing 

2.15 To improve confidence in the model outputs and assess the sensitivity of the model parameters, 

increased significance has been placed on sensitivity testing. Four sensitivity tests have been 

carried out, ST1-4, with respect to the 0.1% AEP (Q1000) fluvial event. 

 

2.16 Tests ST1 and ST2 investigate a significant variation (+/- 20%) of Manning’s roughness 

coefficients in both the modelled channels and across the floodplain. 

 

2.17 ST3 investigates the sensitivity of the modelled flood levels at the site to the flow calculation 

method adopted; namely the ReFH approach. To investigate this a significant uncertainty factor 

of +20% has been added to the 0.1% AEP flows and simulated.  

 

2.18 ST4 considers model sensitivity to the downstream boundary condition i.e. using a constant 

water level in the Pulford Brook floodplain of 10.9mAOD. This boundary condition could be 

critical to the assessment of flood risk at the site. As such a this test investigates the impact of 

significantly raising the constant water level used by +400mm to 11.3mAOD. 

 

  .  
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3.1 This section of the report documents the results obtained from the primary simulations Q100, 

Q100CC and Q1000, blockage scenario BL1 and sensitivity tests ST1-4. 

 

3.2 Calculated maximum water levels were extracted at each node along the 1D network model and 

compared for each simulation. A table of this data has been provided in Appendix G. Maximum 

flood depth and velocity maps have been provided for each primary simulation in Appendix H. 

 

3.3 The results of the hydraulic modelling show the entire development site to remain dry during all 

events up to and including the 0.1% AEP event. During this event, and all other considered, 

water is shown to exceed the channel capacity upstream of the Llyndir Lane culvert and spill into 

the adjacent fields to the west, before subsequently flowing north over Llyndir Lane itself. 

 

3.4 The maximum water level adjacent to the site along the western boundary (i.e. the lowest point) 

during the 0.1% AEP event is 12.68mAOD (node WATERCOURSE1 400.36) – 400mm lower 

than the site ground levels at this location (≈13mAOD). An extract of the 0.1% AEP maximum 

flood depth plot is given in Figure 2 for information. 

 

  

Figure 2 – Maximum Flood Depth – 0.1% AEP event (Q1000) 

3 Results & Conclusions 
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Blockage scenarios 

3.5 A 100% blockage to the Llyndir Lane culvert during the 1% AEP + CCA event (BL1) causes 

levels within the channel upstream of the structure and adjacent to the site to increase by 

950mm to a maximum 13.36mAOD – sufficient to cause localised shallow depth flooding of 

Llyndir Lane in front of the site and a small portion of the site in the north west corner. A small 

amount of shallow depth flooding is also shown in the low lying area in the southern portion of 

the site. An extract is of these results is shown in Figure 3. 

 

3.6 Although some shallow depth flooding of the site is shown during this extreme scenario, flood 

depths on site are small (up to a max of 170mm) and velocities are low (less than 0.1m/s). The 

maximum flood hazard rating during this event is also ‘low’. 

 

 

Figure 3 – Maximum Flood Depth – 1% AEP + CCA event; BL1 (100% Blockage) 

 

Sensitivity Tests 

3.7 Extracted water level data for each sensitivity test undertaken is provided in Appendix G and 

compared against the Q1000 model outputs. Maximum depth and velocity mapping for each test 

has also been included in Appendix I for completeness.  

 

3.8 The results of sensitivity tests ST1 and ST2 show that varying the Manning’s n coefficients within 

the channel and floodplain does not have any considerable effect on the maximum water levels 

Llyndir Lane Culvert 
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in the cross sections adjacent to the development area (differences of water levels +/-50mm). 

The site does not flood during these test scenarios. 

 

3.9 Model outputs from ST3 show that the site remains flood free even when a +20% flow 

uncertainty has been added to the 0.1% AEP (Q1000) flows. This demonstrates that the use of 

the ReFH flow calculation method only to estimate fluvial inflows is not critical to the assessment 

of flood risk at the site. 

 

3.10 Extracted maximum water level data from ST4 shows that, although water levels close to the 

downstream boundary of the 1D model vary by 400mm when a constant Pulford Brook flood 

level of 11.3mAOD is used, levels at the site vary by only a maximum of 5mm. The site remains 

unaffected by flooding. 

 

 

 

4.1 The hydraulic model and associated report should be submitted to NRW for review and approval 

as a reasonable representation of the existing fluvial flood risk from Golden Grove Drain, and its 

tributary drains, at the proposed development site.  

4 Recommendations 
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Appendix A – Location Plan and Aerial Image 
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Aerial Photograph 

(Source: Bing Maps) 

 

  

Capital Valley 

Eco Park 

Site Location 
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Appendix B – Proposed Development Layout 
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Appendix C – TAN15 & EA Flood Maps 
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Welsh Government TAN15 Development Advice Map (May 2015) 
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EA Flood Map (May 2015) 
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ate using the Flood Estim

ation H
andbook revitalised flood 

hydrograph m
ethod (ReFH

)

Site details

Site description:

Catchm
ent Area (km

²): 3.41

N
one

Site nam
e: G

olden G
rove Inn, Rossett

Easting: 335400

N
orthing: 358900

M
odel run: 1000 year

Sum
m

ary of results
FE

H
 D

D
F R

ainfall (m
m

):
103.66

Total R
ainfall (m

m
):

68.93
P

eak R
ainfall (m

m
):

18.75
4.45

168.00
69.58

Total runoff (M
L):

Total flow
 (M

L):
P

eak flow
 (m

³/s):

Loss m
odel param

eters

N
am

e
Value

U
ser-defined?

Cini (m
m

)
114.04

N
o

Cm
ax (m

m
)

378.92
N

o

U
se alpha correction factor

Yes
N

o

Alpha correction factor
0.67

N
o

Rainfall param
eters

N
am

e
Value

U
ser-defined?

D
uration (hr)

4.5
N

o

Tim
estep (hr)

0.5
N

o

SCF(Seasonal correction factor)
0.69

N
o

ARF(Areal reduction factor)
0.97

N
o

Seasonality
W

inte r
n/a

Routing m
odel param

eters
N

am
e

Value
U

ser-defined?

Tp (hr)
2.44

N
o

U
p

0.65
N

o

U
k

0.8
N

o

Param
eters

* W
here the user has overriden a system

-generated value, this original value is show
n in square brackets after 

the value used.

U
K D

esign Flood Estim
ation

G
enerated on Tuesday, M

ay 12, 2015 7:41:09 AM
 by Bethan.Young

Printed from
 the ReFH

 Flood M
odelling softw

are package, version 2.0.5531.36183

C
hecksum

:7C
E

6-9F5F

Country: England, W
ales or N

orthern Ireland

U
sing plotscale calculations: N

o

Printed from
 the ReFH
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odelling softw

are package, version 2.0.5531.36183
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N
am

e
Value

U
ser-defined?

BF0 (m
³/s)

0.13
N

o

BL (hr)
35

N
o

BR
1.46

N
o

Baseflow
 m

odel param
eters

N
am

e
Value

U
ser-defined?

U
rban area (km

²)
0.07

N
o

U
rbext 2000

0.01
N

o

U
rban runoff factor

0.7
N

o

Im
perviousness factor

0.3
N

o

Tp scaling factor
0.5

N
o

Sew
ered area (km

²)
0.00

Yes

Sew
er capacity (m

³/s)
0.00

Yes

U
rbanisation param

eters
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Tim
e 

(hh:m
m

)
Rain 
(m

m
)

Sew
er Loss 

(m
m

)
N

et Rain 
(m

m
)

Runoff 
(m

³/s)
Baseflow

 
(m

³/s)
Total Flow

 
(m

³/s)

00:00
1.970

0.000
0.410

0.000
0.126

0.126

00:30
3.696

0.000
0.797

0.012
0.124

0.136

01:00
6.872

0.000
1.577

0.058
0.123

0.182

01:30
12.553

0.000
3.201

0.172
0.124

0.296

02:00
18.745

0.000
5.549

0.417
0.127

0.544

02:30
12.553

0.000
4.231

0.900
0.138

1.037

03:00
6.872

0.000
2.491

1.619
0.159

1.778

03:30
3.696

0.000
1.391

2.441
0.196

2.636

04:00
1.970

0.000
0.756

3.221
0.248

3.469

04:30
0.000

0.000
0.000

3.823
0.313

4.136

05:00
0.000

0.000
0.000

4.062
0.387

4.450

05:30
0.000

0.000
0.000

3.928
0.462

4.390

06:00
0.000

0.000
0.000

3.557
0.531

4.088

06:30
0.000

0.000
0.000

3.072
0.591

3.664

07:00
0.000

0.000
0.000

2.564
0.641

3.205

07:30
0.000

0.000
0.000

2.121
0.680

2.800

08:00
0.000

0.000
0.000

1.755
0.710

2.465

08:30
0.000

0.000
0.000

1.441
0.733

2.174

09:00
0.000

0.000
0.000

1.156
0.749

1.905

09:30
0.000

0.000
0.000

0.891
0.760

1.651

10:00
0.000

0.000
0.000

0.641
0.765

1.406

10:30
0.000

0.000
0.000

0.412
0.765

1.177

11:00
0.000

0.000
0.000

0.227
0.761

0.987

11:30
0.000

0.000
0.000

0.107
0.753

0.860

12:00
0.000

0.000
0.000

0.043
0.744

0.787

12:30
0.000

0.000
0.000

0.012
0.734

0.747

13:00
0.000

0.000
0.000

0.001
0.724

0.725

13:30
0.000

0.000
0.000

0.000
0.714

0.714

14:00
0.000

0.000
0.000

0.000
0.703

0.703

14:30
0.000

0.000
0.000

0.000
0.694

0.694

15:00
0.000

0.000
0.000

0.000
0.684

0.684

15:30
0.000

0.000
0.000

0.000
0.674

0.674

16:00
0.000

0.000
0.000

0.000
0.664

0.664

16:30
0.000

0.000
0.000

0.000
0.655

0.655

17:00
0.000

0.000
0.000

0.000
0.646

0.646

Tim
e series data
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Tim
e 

(hh:m
m

)
Rain 
(m

m
)

Sew
er Loss 

(m
m

)
N

et Rain 
(m

m
)

Runoff 
(m

³/s)
Baseflow

 
(m

³/s)
Total Flow

 
(m

³/s)

17:30
0.000

0.000
0.000

0.000
0.637

0.637

18:00
0.000

0.000
0.000

0.000
0.628

0.628

18:30
0.000

0.000
0.000

0.000
0.619

0.619

19:00
0.000

0.000
0.000

0.000
0.610

0.610

19:30
0.000

0.000
0.000

0.000
0.601

0.601

20:00
0.000

0.000
0.000

0.000
0.593

0.593

20:30
0.000

0.000
0.000

0.000
0.584

0.584

21:00
0.000

0.000
0.000

0.000
0.576

0.576

21:30
0.000

0.000
0.000

0.000
0.568

0.568

22:00
0.000

0.000
0.000

0.000
0.560

0.560

22:30
0.000

0.000
0.000

0.000
0.552

0.552

23:00
0.000

0.000
0.000

0.000
0.544

0.544

23:30
0.000

0.000
0.000

0.000
0.536

0.536

24:00
0.000

0.000
0.000

0.000
0.529

0.529

24:30
0.000

0.000
0.000

0.000
0.521

0.521

25:00
0.000

0.000
0.000

0.000
0.514

0.514

25:30
0.000

0.000
0.000

0.000
0.507

0.507

26:00
0.000

0.000
0.000

0.000
0.499

0.499

26:30
0.000

0.000
0.000

0.000
0.492

0.492

27:00
0.000

0.000
0.000

0.000
0.485

0.485

27:30
0.000

0.000
0.000

0.000
0.478

0.478

28:00
0.000

0.000
0.000

0.000
0.472

0.472

28:30
0.000

0.000
0.000

0.000
0.465

0.465

29:00
0.000

0.000
0.000

0.000
0.458

0.458

29:30
0.000

0.000
0.000

0.000
0.452

0.452

30:00
0.000

0.000
0.000

0.000
0.445

0.445

30:30
0.000

0.000
0.000

0.000
0.439

0.439

31:00
0.000

0.000
0.000

0.000
0.433

0.433

31:30
0.000

0.000
0.000

0.000
0.427

0.427

32:00
0.000

0.000
0.000

0.000
0.421

0.421

32:30
0.000

0.000
0.000

0.000
0.415

0.415

33:00
0.000

0.000
0.000

0.000
0.409

0.409

33:30
0.000

0.000
0.000

0.000
0.403

0.403

34:00
0.000

0.000
0.000

0.000
0.397

0.397

34:30
0.000

0.000
0.000

0.000
0.392

0.392

35:00
0.000

0.000
0.000

0.000
0.386

0.386
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Tim
e 

(hh:m
m

)
Rain 
(m

m
)

Sew
er Loss 

(m
m

)
N

et Rain 
(m

m
)

Runoff 
(m

³/s)
Baseflow

 
(m

³/s)
Total Flow

 
(m

³/s)

35:30
0.000

0.000
0.000

0.000
0.381

0.381

36:00
0.000

0.000
0.000

0.000
0.375

0.375

36:30
0.000

0.000
0.000

0.000
0.370

0.370

37:00
0.000

0.000
0.000

0.000
0.365

0.365

37:30
0.000

0.000
0.000

0.000
0.359

0.359

38:00
0.000

0.000
0.000

0.000
0.354

0.354

38:30
0.000

0.000
0.000

0.000
0.349

0.349

39:00
0.000

0.000
0.000

0.000
0.344

0.344

39:30
0.000

0.000
0.000

0.000
0.340

0.340

40:00
0.000

0.000
0.000

0.000
0.335

0.335

40:30
0.000

0.000
0.000

0.000
0.330

0.330

41:00
0.000

0.000
0.000

0.000
0.325

0.325

41:30
0.000

0.000
0.000

0.000
0.321

0.321

42:00
0.000

0.000
0.000

0.000
0.316

0.316

42:30
0.000

0.000
0.000

0.000
0.312

0.312

43:00
0.000

0.000
0.000

0.000
0.307

0.307

43:30
0.000

0.000
0.000

0.000
0.303

0.303

44:00
0.000

0.000
0.000

0.000
0.299

0.299

44:30
0.000

0.000
0.000

0.000
0.294

0.294

45:00
0.000

0.000
0.000

0.000
0.290

0.290

45:30
0.000

0.000
0.000

0.000
0.286

0.286

46:00
0.000

0.000
0.000

0.000
0.282

0.282

46:30
0.000

0.000
0.000

0.000
0.278

0.278

47:00
0.000

0.000
0.000

0.000
0.274

0.274

47:30
0.000

0.000
0.000

0.000
0.270

0.270

48:00
0.000

0.000
0.000

0.000
0.266

0.266

48:30
0.000

0.000
0.000

0.000
0.263

0.263

49:00
0.000

0.000
0.000

0.000
0.259

0.259

49:30
0.000

0.000
0.000

0.000
0.255

0.255

50:00
0.000

0.000
0.000

0.000
0.252

0.252

50:30
0.000

0.000
0.000

0.000
0.248

0.248

51:00
0.000

0.000
0.000

0.000
0.244

0.244

51:30
0.000

0.000
0.000

0.000
0.241

0.241

52:00
0.000

0.000
0.000

0.000
0.238

0.238

52:30
0.000

0.000
0.000

0.000
0.234

0.234

53:00
0.000

0.000
0.000

0.000
0.231

0.231
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Tim
e 

(hh:m
m

)
Rain 
(m

m
)

Sew
er Loss 

(m
m

)
N

et Rain 
(m

m
)

Runoff 
(m

³/s)
Baseflow

 
(m

³/s)
Total Flow

 
(m

³/s)

53:30
0.000

0.000
0.000

0.000
0.228

0.228

54:00
0.000

0.000
0.000

0.000
0.224

0.224

54:30
0.000

0.000
0.000

0.000
0.221

0.221

55:00
0.000

0.000
0.000

0.000
0.218

0.218

55:30
0.000

0.000
0.000

0.000
0.215

0.215

56:00
0.000

0.000
0.000

0.000
0.212

0.212

56:30
0.000

0.000
0.000

0.000
0.209

0.209

57:00
0.000

0.000
0.000

0.000
0.206

0.206

57:30
0.000

0.000
0.000

0.000
0.203

0.203

58:00
0.000

0.000
0.000

0.000
0.200

0.200

58:30
0.000

0.000
0.000

0.000
0.197

0.197

59:00
0.000

0.000
0.000

0.000
0.195

0.195

59:30
0.000

0.000
0.000

0.000
0.192

0.192

60:00
0.000

0.000
0.000

0.000
0.189

0.189

60:30
0.000

0.000
0.000

0.000
0.186

0.186

61:00
0.000

0.000
0.000

0.000
0.184

0.184

61:30
0.000

0.000
0.000

0.000
0.181

0.181

62:00
0.000

0.000
0.000

0.000
0.179

0.179

62:30
0.000

0.000
0.000

0.000
0.176

0.176

63:00
0.000

0.000
0.000

0.000
0.174

0.174

63:30
0.000

0.000
0.000

0.000
0.171

0.171

64:00
0.000

0.000
0.000

0.000
0.169

0.169

64:30
0.000

0.000
0.000

0.000
0.166

0.166

65:00
0.000

0.000
0.000

0.000
0.164

0.164

65:30
0.000

0.000
0.000

0.000
0.162

0.162

66:00
0.000

0.000
0.000

0.000
0.159

0.159

66:30
0.000

0.000
0.000

0.000
0.157

0.157

67:00
0.000

0.000
0.000

0.000
0.155

0.155

67:30
0.000

0.000
0.000

0.000
0.153

0.153

68:00
0.000

0.000
0.000

0.000
0.150

0.150

68:30
0.000

0.000
0.000

0.000
0.148

0.148

69:00
0.000

0.000
0.000

0.000
0.146

0.146

69:30
0.000

0.000
0.000

0.000
0.144

0.144

70:00
0.000

0.000
0.000

0.000
0.142

0.142

70:30
0.000

0.000
0.000

0.000
0.140

0.140

71:00
0.000

0.000
0.000

0.000
0.138

0.138
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Tim
e 

(hh:m
m

)
Rain 
(m

m
)

Sew
er Loss 

(m
m

)
N

et Rain 
(m

m
)

Runoff 
(m

³/s)
Baseflow

 
(m

³/s)
Total Flow

 
(m

³/s)

71:30
0.000

0.000
0.000

0.000
0.136

0.136

72:00
0.000

0.000
0.000

0.000
0.134

0.134

72:30
0.000

0.000
0.000

0.000
0.132

0.132

73:00
0.000

0.000
0.000

0.000
0.130

0.130

73:30
0.000

0.000
0.000

0.000
0.129

0.129

74:00
0.000

0.000
0.000

0.000
0.127

0.127
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A
ppendix

Catchm
ent descriptors 

N
am

e
Value

U
ser-defined value used?

Area (km
²)

3.41
N

o

ALTBAR
56

N
o

ASPBAR
48

N
o

ASPVAR
0.74

N
o

BFIH
O

ST
0.5

N
o

D
PLBAR (km

)
2.84

N
o

D
PSBAR (m

km
-¹)

34.7
N

o

FARL
0.97

N
o

LD
P

4.82
N

o

PRO
PW

ET (m
m

)
0.51

N
o

RM
ED

1H
9.9

N
o

RM
ED

1D
31.2

N
o

RM
ED

2D
39.4

N
o

SAAR (m
m

)
745

N
o

SAAR4170 (m
m

)
755

N
o

SPRH
O

ST
34.56

N
o

U
rbext2000

0.01
N

o

U
rbext1990

0.01
N

o

U
RBCO

N
C

0.71
N

o

U
RBLO

C
1.52

N
o

U
rban Area (km

²)
0.07

N
o

D
D

F param
eter C

-0.02
N

o

D
D

F param
eter D

1
0.33

N
o

D
D

F param
eter D

2
0.4

N
o

D
D

F param
eter D

3
0.29

N
o

D
D

F param
eter E

0.29
N

o

D
D

F param
eter F

2.42
N

o

D
D

F param
eter C (1km

 grid value)
-0.02

N
o

D
D

F param
eter D

1 (1km
 grid value)

0.32
N

o

D
D

F param
eter D

2 (1km
 grid value)

0.39
N

o

D
D

F param
eter D

3 (1km
 grid value)

0.28
N

o

D
D

F param
eter E (1km

 grid value)
0.29

N
o

D
D

F param
eter F (1km

 grid value)
2.42

N
o
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Sum
m

ary of estim
ate using the Flood Estim

ation H
andbook revitalised flood 

hydrograph m
ethod (ReFH

)

Site details

Site description:

Catchm
ent Area (km

²): 3.41

N
one

Site nam
e: G

olden G
rove Inn, Rossett

Easting: 335400

N
orthing: 358900

M
odel run: 100 year

Sum
m

ary of results
FE

H
 D

D
F R

ainfall (m
m

):
58.23

Total R
ainfall (m

m
):

38.72
P

eak R
ainfall (m

m
):

10.53
2.74

101.94
42.19

Total runoff (M
L):

Total flow
 (M

L):
P

eak flow
 (m

³/s):

Loss m
odel param

eters

N
am

e
Value

U
ser-defined?

Cini (m
m

)
114.04

N
o

Cm
ax (m

m
)

378.92
N

o

U
se alpha correction factor

Yes
N

o

Alpha correction factor
0.88

N
o

Rainfall param
eters

N
am

e
Value

U
ser-defined?

D
uration (hr)

4.5
N

o

Tim
estep (hr)

0.5
N

o

SCF(Seasonal correction factor)
0.69

N
o

ARF(Areal reduction factor)
0.97

N
o

Seasonality
W

inte r
n/a

Routing m
odel param

eters
N

am
e

Value
U

ser-defined?

Tp (hr)
2.44

N
o

U
p

0.65
N

o

U
k

0.8
N

o

Param
eters

* W
here the user has overriden a system

-generated value, this original value is show
n in square brackets after 

the value used.

U
K D

esign Flood Estim
ation

G
enerated on Tuesday, M

ay 12, 2015 7:41:28 AM
 by Bethan.Young

Printed from
 the ReFH

 Flood M
odelling softw

are package, version 2.0.5531.36183

C
hecksum

:7C
E
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Country: England, W
ales or N
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N
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e
Value

U
ser-defined?

BF0 (m
³/s)

0.13
N

o

BL (hr)
35

N
o

BR
1.46

N
o

Baseflow
 m

odel param
eters

N
am

e
Value

U
ser-defined?

U
rban area (km

²)
0.07

N
o

U
rbext 2000

0.01
N

o

U
rban runoff factor

0.7
N

o

Im
perviousness factor

0.3
N

o

Tp scaling factor
0.5

N
o

Sew
ered area (km

²)
0.00

Yes

Sew
er capacity (m

³/s)
0.00

Yes

U
rbanisation param

eters
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Tim
e 

(hh:m
m

)
Rain 
(m

m
)

Sew
er Loss 

(m
m

)
N

et Rain 
(m

m
)

Runoff 
(m

³/s)
Baseflow

 
(m

³/s)
Total Flow

 
(m

³/s)

00:00
1.106

0.000
0.299

0.000
0.126

0.126

00:30
2.076

0.000
0.570

0.008
0.124

0.133

01:00
3.860

0.000
1.089

0.042
0.123

0.165

01:30
7.051

0.000
2.091

0.121
0.123

0.244

02:00
10.530

0.000
3.365

0.288
0.125

0.413

02:30
7.051

0.000
2.416

0.602
0.131

0.733

03:00
3.860

0.000
1.378

1.052
0.145

1.197

03:30
2.076

0.000
0.757

1.551
0.168

1.719

04:00
1.106

0.000
0.408

2.010
0.200

2.210

04:30
0.000

0.000
0.000

2.347
0.240

2.587

05:00
0.000

0.000
0.000

2.459
0.285

2.743

05:30
0.000

0.000
0.000

2.353
0.329

2.682

06:00
0.000

0.000
0.000

2.115
0.370

2.485

06:30
0.000

0.000
0.000

1.819
0.405

2.224

07:00
0.000

0.000
0.000

1.516
0.433

1.949

07:30
0.000

0.000
0.000

1.254
0.455

1.710

08:00
0.000

0.000
0.000

1.038
0.473

1.510

08:30
0.000

0.000
0.000

0.850
0.485

1.335

09:00
0.000

0.000
0.000

0.678
0.494

1.172

09:30
0.000

0.000
0.000

0.519
0.500

1.018

10:00
0.000

0.000
0.000

0.368
0.502

0.870

10:30
0.000

0.000
0.000

0.233
0.501

0.734

11:00
0.000

0.000
0.000

0.126
0.497

0.623

11:30
0.000

0.000
0.000

0.059
0.492

0.551

12:00
0.000

0.000
0.000

0.023
0.486

0.509

12:30
0.000

0.000
0.000

0.007
0.479

0.486

13:00
0.000

0.000
0.000

0.001
0.473

0.473

13:30
0.000

0.000
0.000

0.000
0.466

0.466

14:00
0.000

0.000
0.000

0.000
0.459

0.459

14:30
0.000

0.000
0.000

0.000
0.453

0.453

15:00
0.000

0.000
0.000

0.000
0.447

0.447

15:30
0.000

0.000
0.000

0.000
0.440

0.440

16:00
0.000

0.000
0.000

0.000
0.434

0.434

16:30
0.000

0.000
0.000

0.000
0.428

0.428

17:00
0.000

0.000
0.000

0.000
0.422

0.422

Tim
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Tim
e 

(hh:m
m

)
Rain 
(m

m
)

Sew
er Loss 

(m
m

)
N

et Rain 
(m

m
)

Runoff 
(m

³/s)
Baseflow

 
(m

³/s)
Total Flow

 
(m

³/s)

17:30
0.000

0.000
0.000

0.000
0.416

0.416

18:00
0.000

0.000
0.000

0.000
0.410

0.410

18:30
0.000

0.000
0.000

0.000
0.404

0.404

19:00
0.000

0.000
0.000

0.000
0.398

0.398

19:30
0.000

0.000
0.000

0.000
0.393

0.393

20:00
0.000

0.000
0.000

0.000
0.387

0.387

20:30
0.000

0.000
0.000

0.000
0.382

0.382

21:00
0.000

0.000
0.000

0.000
0.376

0.376

21:30
0.000

0.000
0.000

0.000
0.371

0.371

22:00
0.000

0.000
0.000

0.000
0.366

0.366

22:30
0.000

0.000
0.000

0.000
0.360

0.360

23:00
0.000

0.000
0.000

0.000
0.355

0.355

23:30
0.000

0.000
0.000

0.000
0.350

0.350

24:00
0.000

0.000
0.000

0.000
0.345

0.345

24:30
0.000

0.000
0.000

0.000
0.340

0.340

25:00
0.000

0.000
0.000

0.000
0.336

0.336

25:30
0.000

0.000
0.000

0.000
0.331

0.331

26:00
0.000

0.000
0.000

0.000
0.326

0.326

26:30
0.000

0.000
0.000

0.000
0.321

0.321

27:00
0.000

0.000
0.000

0.000
0.317

0.317

27:30
0.000

0.000
0.000

0.000
0.312

0.312

28:00
0.000

0.000
0.000

0.000
0.308

0.308

28:30
0.000

0.000
0.000

0.000
0.304

0.304

29:00
0.000

0.000
0.000

0.000
0.299

0.299

29:30
0.000

0.000
0.000

0.000
0.295

0.295

30:00
0.000

0.000
0.000

0.000
0.291

0.291

30:30
0.000

0.000
0.000

0.000
0.287

0.287

31:00
0.000

0.000
0.000

0.000
0.283

0.283

31:30
0.000

0.000
0.000

0.000
0.279

0.279

32:00
0.000

0.000
0.000

0.000
0.275

0.275

32:30
0.000

0.000
0.000

0.000
0.271

0.271

33:00
0.000

0.000
0.000

0.000
0.267

0.267

33:30
0.000

0.000
0.000

0.000
0.263

0.263

34:00
0.000

0.000
0.000

0.000
0.259

0.259

34:30
0.000

0.000
0.000

0.000
0.256

0.256

35:00
0.000

0.000
0.000

0.000
0.252

0.252

Printed from
 the ReFH

 Flood M
odelling softw

are package, version 2.0.5531.36183

Page 4 of 7



Tim
e 

(hh:m
m

)
Rain 
(m

m
)

Sew
er Loss 

(m
m

)
N

et Rain 
(m

m
)

Runoff 
(m

³/s)
Baseflow

 
(m

³/s)
Total Flow

 
(m

³/s)

35:30
0.000

0.000
0.000

0.000
0.249

0.249

36:00
0.000

0.000
0.000

0.000
0.245

0.245

36:30
0.000

0.000
0.000

0.000
0.242

0.242

37:00
0.000

0.000
0.000

0.000
0.238

0.238

37:30
0.000

0.000
0.000

0.000
0.235

0.235

38:00
0.000

0.000
0.000

0.000
0.231

0.231

38:30
0.000

0.000
0.000

0.000
0.228

0.228

39:00
0.000

0.000
0.000

0.000
0.225

0.225

39:30
0.000

0.000
0.000

0.000
0.222

0.222

40:00
0.000

0.000
0.000

0.000
0.219

0.219

40:30
0.000

0.000
0.000

0.000
0.216

0.216

41:00
0.000

0.000
0.000

0.000
0.212

0.212

41:30
0.000

0.000
0.000

0.000
0.209

0.209

42:00
0.000

0.000
0.000

0.000
0.206

0.206

42:30
0.000

0.000
0.000

0.000
0.204

0.204

43:00
0.000

0.000
0.000

0.000
0.201

0.201

43:30
0.000

0.000
0.000

0.000
0.198

0.198

44:00
0.000

0.000
0.000

0.000
0.195

0.195

44:30
0.000

0.000
0.000

0.000
0.192

0.192

45:00
0.000

0.000
0.000

0.000
0.190

0.190

45:30
0.000

0.000
0.000

0.000
0.187

0.187

46:00
0.000

0.000
0.000

0.000
0.184

0.184

46:30
0.000

0.000
0.000

0.000
0.182

0.182

47:00
0.000

0.000
0.000

0.000
0.179

0.179

47:30
0.000

0.000
0.000

0.000
0.176

0.176

48:00
0.000

0.000
0.000

0.000
0.174

0.174

48:30
0.000

0.000
0.000

0.000
0.171

0.171

49:00
0.000

0.000
0.000

0.000
0.169

0.169

49:30
0.000

0.000
0.000

0.000
0.167

0.167

50:00
0.000

0.000
0.000

0.000
0.164

0.164

50:30
0.000

0.000
0.000

0.000
0.162

0.162

51:00
0.000

0.000
0.000

0.000
0.160

0.160

51:30
0.000

0.000
0.000

0.000
0.157

0.157

52:00
0.000

0.000
0.000

0.000
0.155

0.155

52:30
0.000

0.000
0.000

0.000
0.153

0.153

53:00
0.000

0.000
0.000

0.000
0.151

0.151
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Tim
e 

(hh:m
m
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Rain 
(m

m
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m
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Runoff 
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Baseflow

 
(m
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Total Flow

 
(m

³/s)

53:30
0.000

0.000
0.000

0.000
0.149

0.149

54:00
0.000

0.000
0.000

0.000
0.147

0.147

54:30
0.000

0.000
0.000

0.000
0.144

0.144

55:00
0.000

0.000
0.000

0.000
0.142

0.142

55:30
0.000

0.000
0.000

0.000
0.140

0.140

56:00
0.000

0.000
0.000

0.000
0.138

0.138

56:30
0.000

0.000
0.000

0.000
0.136

0.136

57:00
0.000

0.000
0.000

0.000
0.135

0.135

57:30
0.000

0.000
0.000

0.000
0.133

0.133

58:00
0.000

0.000
0.000

0.000
0.131

0.131

58:30
0.000

0.000
0.000

0.000
0.129

0.129

59:00
0.000

0.000
0.000

0.000
0.127

0.127
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A
ppendix

Catchm
ent descriptors 

N
am

e
Value

U
ser-defined value used?

Area (km
²)

3.41
N

o

ALTBAR
56

N
o

ASPBAR
48

N
o

ASPVAR
0.74

N
o

BFIH
O

ST
0.5

N
o

D
PLBAR (km

)
2.84

N
o

D
PSBAR (m

km
-¹)

34.7
N

o

FARL
0.97

N
o

LD
P

4.82
N

o

PRO
PW

ET (m
m

)
0.51

N
o

RM
ED

1H
9.9

N
o

RM
ED

1D
31.2

N
o

RM
ED

2D
39.4

N
o

SAAR (m
m

)
745

N
o

SAAR4170 (m
m

)
755

N
o

SPRH
O

ST
34.56

N
o

U
rbext2000

0.01
N

o

U
rbext1990

0.01
N

o

U
RBCO

N
C

0.71
N

o

U
RBLO

C
1.52

N
o

U
rban Area (km

²)
0.07

N
o

D
D

F param
eter C

-0.02
N

o

D
D

F param
eter D

1
0.33

N
o

D
D

F param
eter D

2
0.4

N
o

D
D

F param
eter D

3
0.29

N
o

D
D

F param
eter E

0.29
N

o

D
D

F param
eter F

2.42
N

o

D
D

F param
eter C (1km

 grid value)
-0.02

N
o

D
D

F param
eter D

1 (1km
 grid value)

0.32
N

o

D
D

F param
eter D

2 (1km
 grid value)

0.39
N

o

D
D

F param
eter D

3 (1km
 grid value)

0.28
N

o

D
D

F param
eter E (1km

 grid value)
0.29

N
o

D
D

F param
eter F (1km

 grid value)
2.42

N
o
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Catchment Boundaries 

 

Site

North Catchment
Watercourse 1 – Golden Grove Drain 

South Catchment
Watercourse 2 – South Trib 

East Catchment
Watercourse 3 – East Trib 

Lateral Inflow



Scheme: w3178‐Golden Grove Inn, Rossett

Date: 12/05/15

1 in 100 1 in 100 1 in 1000 1 in 100 1 in 100 1 in 1000 1 in 100 1 in 100 1 in 1000 1 in 100 1 in 100 1 in 1000 1 in 100 1 in 100 1 in 1000
Time (Hrs) 1% 1% + CCA 0.10% Time (Hrs) 1% 1% + CCA 0.10% Time (Hrs) 1% 1% + CCA 0.10% Time (Hrs) 1% 1% + CCA 0.10% Time (Hrs) 1% 1% + CCA 0.10%

0 0.126 0.151 0.126 0 0.065 0.078 0.065 0 0.054 0.065 0.054 0 0.004 0.004 0.004 0 0.003 0.004 0.003 Catchment name Sub‐catchment area Percentage of catchm Scaling ratio
0.5 0.133 0.159 0.136 0.5 0.069 0.082 0.070 0.5 0.057 0.068 0.058 0.5 0.004 0.005 0.004 0.5 0.003 0.004 0.003 North catchment 1.76 51.6811041 0.516811041
1 0.165 0.198 0.182 1 0.085 0.102 0.094 1 0.071 0.085 0.078 1 0.005 0.006 0.005 1 0.004 0.005 0.005 South Catchment 1.46 42.87182499 0.42871825
1.5 0.244 0.293 0.296 1.5 0.126 0.151 0.153 1.5 0.105 0.126 0.127 1.5 0.007 0.008 0.009 1.5 0.006 0.007 0.008 East Catchment 0.0988 2.901189253 0.029011893
2 0.413 0.495 0.544 2 0.213 0.256 0.281 2 0.177 0.212 0.233 2 0.012 0.014 0.016 2 0.011 0.013 0.014 Lateral inflow 0.0867 2.545881662 0.025458817
2.5 0.733 0.880 1.037 2.5 0.379 0.455 0.536 2.5 0.314 0.377 0.445 2.5 0.021 0.026 0.030 2.5 0.019 0.022 0.026 Total catchment 3.4055
3 1.197 1.436 1.778 3 0.619 0.742 0.919 3 0.513 0.616 0.762 3 0.035 0.042 0.052 3 0.030 0.037 0.045
3.5 1.719 2.062 2.636 3.5 0.888 1.066 1.362 3.5 0.737 0.884 1.130 3.5 0.050 0.060 0.076 3.5 0.044 0.053 0.067
4 2.210 2.652 3.469 4 1.142 1.371 1.793 4 0.948 1.137 1.487 4 0.064 0.077 0.101 4 0.056 0.068 0.088
4.5 2.587 3.104 4.136 4.5 1.337 1.604 2.138 4.5 1.109 1.331 1.773 4.5 0.075 0.090 0.120 4.5 0.066 0.079 0.105
5 2.743 3.292 4.450 Peak 5 1.418 1.701 2.300 Peak 5 1.176 1.411 1.908 Peak 5 0.080 0.096 0.129 Peak 5 0.070 0.084 0.113 Peak
5.5 2.682 3.218 4.390 5.5 1.386 1.663 2.269 5.5 1.150 1.380 1.882 5.5 0.078 0.093 0.127 5.5 0.068 0.082 0.112
6 2.485 2.982 4.088 6 1.284 1.541 2.113 6 1.065 1.278 1.753 6 0.072 0.087 0.119 6 0.063 0.076 0.104
6.5 2.224 2.669 3.664 6.5 1.149 1.379 1.893 6.5 0.953 1.144 1.571 6.5 0.065 0.077 0.106 6.5 0.057 0.068 0.093
7 1.949 2.339 3.205 7 1.007 1.209 1.656 7 0.836 1.003 1.374 7 0.057 0.068 0.093 7 0.050 0.060 0.082 1 in 100 1 in 100 + CCA 1 in 1000
7.5 1.710 2.051 2.800 7.5 0.884 1.060 1.447 7.5 0.733 0.880 1.201 7.5 0.050 0.060 0.081 7.5 0.044 0.052 0.071 1% 1%+CCA 0.10%
8 1.510 1.813 2.465 8 0.781 0.937 1.274 8 0.648 0.777 1.057 8 0.044 0.053 0.072 8 0.038 0.046 0.063 ReFH Peak Flows 2.743 3.292 4.450
8.5 1.335 1.602 2.174 8.5 0.690 0.828 1.124 8.5 0.572 0.687 0.932 8.5 0.039 0.046 0.063 8.5 0.034 0.041 0.055 North catchment scaling ratio 0.517 0.517 0.517
9 1.172 1.407 1.905 9 0.606 0.727 0.985 9 0.503 0.603 0.817 9 0.034 0.041 0.055 9 0.030 0.036 0.049 North catchment peak flows 1.418 1.701 2.300
9.5 1.018 1.222 1.651 9.5 0.526 0.631 0.853 9.5 0.436 0.524 0.708 9.5 0.030 0.035 0.048 9.5 0.026 0.031 0.042 South Catchment Scaling ratios 0.42871825 0.42871825 0.42871825
10 0.870 1.044 1.406 10 0.450 0.540 0.727 10 0.373 0.448 0.603 10 0.025 0.030 0.041 10 0.022 0.027 0.036 South Catchment peak flows 1.176 1.411 1.908
10.5 0.734 0.881 1.177 10.5 0.379 0.455 0.608 10.5 0.315 0.378 0.505 10.5 0.021 0.026 0.034 10.5 0.019 0.022 0.030 East Catchment Scaling ratios 0.029011893 0.029011893 0.029011893
11 0.623 0.748 0.987 11 0.322 0.386 0.510 11 0.267 0.321 0.423 11 0.018 0.022 0.029 11 0.016 0.019 0.025 East Catchment peak flows 0.080 0.096 0.129
11.5 0.551 0.661 0.860 11.5 0.285 0.342 0.445 11.5 0.236 0.283 0.369 11.5 0.016 0.019 0.025 11.5 0.014 0.017 0.022 Lateral Inflow Scaling ratios 0.025458817 0.025458817 0.025458817
12 0.509 0.611 0.787 12 0.263 0.316 0.407 12 0.218 0.262 0.337 12 0.015 0.018 0.023 12 0.013 0.016 0.020 Lateral inflow peak flows 0.070 0.084 0.113
12.5 0.486 0.583 0.747 12.5 0.251 0.302 0.386 12.5 0.208 0.250 0.320 12.5 0.014 0.017 0.022 12.5 0.012 0.015 0.019
13 0.473 0.568 0.725 13 0.245 0.294 0.375 13 0.203 0.244 0.311 13 0.014 0.016 0.021 13 0.012 0.014 0.018
13.5 0.466 0.559 0.714 13.5 0.241 0.289 0.369 13.5 0.200 0.240 0.306 13.5 0.014 0.016 0.021 13.5 0.012 0.014 0.018
14 0.459 0.551 0.703 14 0.237 0.285 0.364 14 0.197 0.236 0.302 14 0.013 0.016 0.020 14 0.012 0.014 0.018
14.5 0.453 0.544 0.694 14.5 0.234 0.281 0.358 14.5 0.194 0.233 0.297 14.5 0.013 0.016 0.020 14.5 0.012 0.014 0.018
15 0.447 0.536 0.684 15 0.231 0.277 0.353 15 0.191 0.230 0.293 15 0.013 0.016 0.020 15 0.011 0.014 0.017
15.5 0.440 0.528 0.674 15.5 0.227 0.273 0.348 15.5 0.189 0.226 0.289 15.5 0.013 0.015 0.020 15.5 0.011 0.013 0.017
16 0.434 0.521 0.664 16 0.224 0.269 0.343 16 0.186 0.223 0.285 16 0.013 0.015 0.019 16 0.011 0.013 0.017
16.5 0.428 0.513 0.655 16.5 0.221 0.265 0.339 16.5 0.183 0.220 0.281 16.5 0.012 0.015 0.019 16.5 0.011 0.013 0.017
17 0.422 0.506 0.646 17 0.218 0.262 0.334 17 0.181 0.217 0.277 17 0.012 0.015 0.019 17 0.011 0.013 0.016
17.5 0.416 0.499 0.637 17.5 0.215 0.258 0.329 17.5 0.178 0.214 0.273 17.5 0.012 0.014 0.018 17.5 0.011 0.013 0.016
18 0.410 0.492 0.628 18 0.212 0.254 0.324 18 0.176 0.211 0.269 18 0.012 0.014 0.018 18 0.010 0.013 0.016
18.5 0.404 0.485 0.619 18.5 0.209 0.251 0.320 18.5 0.173 0.208 0.265 18.5 0.012 0.014 0.018 18.5 0.010 0.012 0.016
19 0.398 0.478 0.610 19 0.206 0.247 0.315 19 0.171 0.205 0.261 19 0.012 0.014 0.018 19 0.010 0.012 0.016
19.5 0.393 0.471 0.601 19.5 0.203 0.244 0.311 19.5 0.168 0.202 0.258 19.5 0.011 0.014 0.017 19.5 0.010 0.012 0.015
20 0.387 0.464 0.593 20 0.200 0.240 0.306 20 0.166 0.199 0.254 20 0.011 0.013 0.017 20 0.010 0.012 0.015
20.5 0.382 0.458 0.584 20.5 0.197 0.237 0.302 20.5 0.164 0.196 0.250 20.5 0.011 0.013 0.017 20.5 0.010 0.012 0.015
21 0.376 0.451 0.576 21 0.194 0.233 0.298 21 0.161 0.194 0.247 21 0.011 0.013 0.017 21 0.010 0.011 0.015
21.5 0.371 0.445 0.568 21.5 0.192 0.230 0.293 21.5 0.159 0.191 0.243 21.5 0.011 0.013 0.016 21.5 0.009 0.011 0.014
22 0.366 0.439 0.560 22 0.189 0.227 0.289 22 0.157 0.188 0.240 22 0.011 0.013 0.016 22 0.009 0.011 0.014
22.5 0.360 0.432 0.552 22.5 0.186 0.224 0.285 22.5 0.155 0.185 0.237 22.5 0.010 0.013 0.016 22.5 0.009 0.011 0.014
23 0.355 0.426 0.544 23 0.184 0.220 0.281 23 0.152 0.183 0.233 23 0.010 0.012 0.016 23 0.009 0.011 0.014
23.5 0.350 0.420 0.536 23.5 0.181 0.217 0.277 23.5 0.150 0.180 0.230 23.5 0.010 0.012 0.016 23.5 0.009 0.011 0.014
24 0.345 0.414 0.529 24 0.178 0.214 0.273 24 0.148 0.178 0.227 24 0.010 0.012 0.015 24 0.009 0.011 0.013
24.5 0.340 0.408 0.521 24.5 0.176 0.211 0.269 24.5 0.146 0.175 0.223 24.5 0.010 0.012 0.015 24.5 0.009 0.010 0.013
25 0.336 0.403 0.514 25 0.173 0.208 0.266 25 0.144 0.173 0.220 25 0.010 0.012 0.015 25 0.009 0.010 0.013
25.5 0.331 0.397 0.507 25.5 0.171 0.205 0.262 25.5 0.142 0.170 0.217 25.5 0.010 0.012 0.015 25.5 0.008 0.010 0.013
26 0.326 0.391 0.499 26 0.169 0.202 0.258 26 0.140 0.168 0.214 26 0.009 0.011 0.014 26 0.008 0.010 0.013
26.5 0.321 0.386 0.492 26.5 0.166 0.199 0.254 26.5 0.138 0.165 0.211 26.5 0.009 0.011 0.014 26.5 0.008 0.010 0.013
27 0.317 0.380 0.485 27 0.164 0.197 0.251 27 0.136 0.163 0.208 27 0.009 0.011 0.014 27 0.008 0.010 0.012
27.5 0.312 0.375 0.478 27.5 0.161 0.194 0.247 27.5 0.134 0.161 0.205 27.5 0.009 0.011 0.014 27.5 0.008 0.010 0.012
28 0.308 0.370 0.472 28 0.159 0.191 0.244 28 0.132 0.158 0.202 28 0.009 0.011 0.014 28 0.008 0.009 0.012
28.5 0.304 0.364 0.465 28.5 0.157 0.188 0.240 28.5 0.130 0.156 0.199 28.5 0.009 0.011 0.013 28.5 0.008 0.009 0.012
29 0.299 0.359 0.458 29 0.155 0.186 0.237 29 0.128 0.154 0.196 29 0.009 0.010 0.013 29 0.008 0.009 0.012
29.5 0.295 0.354 0.452 29.5 0.152 0.183 0.233 29.5 0.127 0.152 0.194 29.5 0.009 0.010 0.013 29.5 0.008 0.009 0.012
30 0.291 0.349 0.445 30 0.150 0.180 0.230 30 0.125 0.150 0.191 30 0.008 0.010 0.013 30 0.007 0.009 0.011
30.5 0.287 0.344 0.439 30.5 0.148 0.178 0.227 30.5 0.123 0.148 0.188 30.5 0.008 0.010 0.013 30.5 0.007 0.009 0.011
31 0.283 0.339 0.433 31 0.146 0.175 0.224 31 0.121 0.145 0.186 31 0.008 0.010 0.013 31 0.007 0.009 0.011
31.5 0.279 0.334 0.427 31.5 0.144 0.173 0.221 31.5 0.119 0.143 0.183 31.5 0.008 0.010 0.012 31.5 0.007 0.009 0.011
32 0.275 0.330 0.421 32 0.142 0.170 0.217 32 0.118 0.141 0.180 32 0.008 0.010 0.012 32 0.007 0.008 0.011
32.5 0.271 0.325 0.415 32.5 0.140 0.168 0.214 32.5 0.116 0.139 0.178 32.5 0.008 0.009 0.012 32.5 0.007 0.008 0.011
33 0.267 0.320 0.409 33 0.138 0.166 0.211 33 0.114 0.137 0.175 33 0.008 0.009 0.012 33 0.007 0.008 0.010
33.5 0.263 0.316 0.403 33.5 0.136 0.163 0.208 33.5 0.113 0.135 0.173 33.5 0.008 0.009 0.012 33.5 0.007 0.008 0.010
34 0.259 0.311 0.397 34 0.134 0.161 0.205 34 0.111 0.133 0.170 34 0.008 0.009 0.012 34 0.007 0.008 0.010
34.5 0.256 0.307 0.392 34.5 0.132 0.159 0.202 34.5 0.110 0.132 0.168 34.5 0.007 0.009 0.011 34.5 0.007 0.008 0.010
35 0.252 0.303 0.386 35 0.130 0.156 0.200 35 0.108 0.130 0.166 35 0.007 0.009 0.011 35 0.006 0.008 0.010
35.5 0.249 0.298 0.381 35.5 0.128 0.154 0.197 35.5 0.107 0.128 0.163 35.5 0.007 0.009 0.011 35.5 0.006 0.008 0.010
36 0.245 0.294 0.375 36 0.127 0.152 0.194 36 0.105 0.126 0.161 36 0.007 0.009 0.011 36 0.006 0.007 0.010
36.5 0.242 0.290 0.370 36.5 0.125 0.150 0.191 36.5 0.104 0.124 0.159 36.5 0.007 0.008 0.011 36.5 0.006 0.007 0.009
37 0.238 0.286 0.365 37 0.123 0.148 0.188 37 0.102 0.123 0.156 37 0.007 0.008 0.011 37 0.006 0.007 0.009
37.5 0.235 0.282 0.359 37.5 0.121 0.146 0.186 37.5 0.101 0.121 0.154 37.5 0.007 0.008 0.010 37.5 0.006 0.007 0.009
38 0.231 0.278 0.354 38 0.120 0.144 0.183 38 0.099 0.119 0.152 38 0.007 0.008 0.010 38 0.006 0.007 0.009
38.5 0.228 0.274 0.349 38.5 0.118 0.142 0.181 38.5 0.098 0.117 0.150 38.5 0.007 0.008 0.010 38.5 0.006 0.007 0.009
39 0.225 0.270 0.344 39 0.116 0.140 0.178 39 0.096 0.116 0.148 39 0.007 0.008 0.010 39 0.006 0.007 0.009
39.5 0.222 0.266 0.340 39.5 0.115 0.138 0.175 39.5 0.095 0.114 0.146 39.5 0.006 0.008 0.010 39.5 0.006 0.007 0.009
40 0.219 0.262 0.335 40 0.113 0.136 0.173 40 0.094 0.112 0.143 40 0.006 0.008 0.010 40 0.006 0.007 0.009
40.5 0.216 0.259 0.330 40.5 0.111 0.134 0.171 40.5 0.092 0.111 0.141 40.5 0.006 0.008 0.010 40.5 0.005 0.007 0.008
41 0.212 0.255 0.325 41 0.110 0.132 0.168 41 0.091 0.109 0.139 41 0.006 0.007 0.009 41 0.005 0.006 0.008
41.5 0.209 0.251 0.321 41.5 0.108 0.130 0.166 41.5 0.090 0.108 0.137 41.5 0.006 0.007 0.009 41.5 0.005 0.006 0.008
42 0.206 0.248 0.316 42 0.107 0.128 0.163 42 0.089 0.106 0.136 42 0.006 0.007 0.009 42 0.005 0.006 0.008
42.5 0.204 0.244 0.312 42.5 0.105 0.126 0.161 42.5 0.087 0.105 0.134 42.5 0.006 0.007 0.009 42.5 0.005 0.006 0.008
43 0.201 0.241 0.307 43 0.104 0.124 0.159 43 0.086 0.103 0.132 43 0.006 0.007 0.009 43 0.005 0.006 0.008
43.5 0.198 0.237 0.303 43.5 0.102 0.123 0.157 43.5 0.085 0.102 0.130 43.5 0.006 0.007 0.009 43.5 0.005 0.006 0.008
44 0.195 0.234 0.299 44 0.101 0.121 0.154 44 0.084 0.100 0.128 44 0.006 0.007 0.009 44 0.005 0.006 0.008
44.5 0.192 0.231 0.294 44.5 0.099 0.119 0.152 44.5 0.082 0.099 0.126 44.5 0.006 0.007 0.009 44.5 0.005 0.006 0.007
45 0.190 0.227 0.290 45 0.098 0.118 0.150 45 0.081 0.097 0.124 45 0.005 0.007 0.008 45 0.005 0.006 0.007
45.5 0.187 0.224 0.286 45.5 0.097 0.116 0.148 45.5 0.080 0.096 0.123 45.5 0.005 0.007 0.008 45.5 0.005 0.006 0.007
46 0.184 0.221 0.282 46 0.095 0.114 0.146 46 0.079 0.095 0.121 46 0.005 0.006 0.008 46 0.005 0.006 0.007
46.5 0.182 0.218 0.278 46.5 0.094 0.113 0.144 46.5 0.078 0.093 0.119 46.5 0.005 0.006 0.008 46.5 0.005 0.006 0.007
47 0.179 0.215 0.274 47 0.093 0.111 0.142 47 0.077 0.092 0.117 47 0.005 0.006 0.008 47 0.005 0.005 0.007
47.5 0.176 0.212 0.270 47.5 0.091 0.109 0.140 47.5 0.076 0.091 0.116 47.5 0.005 0.006 0.008 47.5 0.004 0.005 0.007
48 0.174 0.209 0.266 48 0.090 0.108 0.138 48 0.075 0.089 0.114 48 0.005 0.006 0.008 48 0.004 0.005 0.007
48.5 0.171 0.206 0.263 48.5 0.089 0.106 0.136 48.5 0.074 0.088 0.113 48.5 0.005 0.006 0.008 48.5 0.004 0.005 0.007

Catchment areas

Scaling Ratios

Hydrology Assessment of Golden Gro

ReFH Hydrographs Whole catchment
North Catchment ‐ Watercourse 1

(Golden Grove Drain)
South Catchment ‐ Watercourse 2

(South Trib.)
East Catchment ‐ Watercourse 3

(East Trib.)
Lateral inflow
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49 0.169 0.203 0.259 49 0.087 0.105 0.134 49 0.072 0.087 0.111 49 0.005 0.006 0.008 49 0.004 0.005 0.007
49.5 0.167 0.200 0.255 49.5 0.086 0.103 0.132 49.5 0.071 0.086 0.109 49.5 0.005 0.006 0.007 49.5 0.004 0.005 0.006
50 0.164 0.197 0.252 50 0.085 0.102 0.130 50 0.070 0.085 0.108 50 0.005 0.006 0.007 50 0.004 0.005 0.006
50.5 0.162 0.194 0.248 50.5 0.084 0.100 0.128 50.5 0.069 0.083 0.106 50.5 0.005 0.006 0.007 50.5 0.004 0.005 0.006
51 0.160 0.192 0.244 51 0.083 0.099 0.126 51 0.068 0.082 0.105 51 0.005 0.006 0.007 51 0.004 0.005 0.006
51.5 0.157 0.189 0.241 51.5 0.081 0.098 0.125 51.5 0.067 0.081 0.103 51.5 0.005 0.005 0.007 51.5 0.004 0.005 0.006
52 0.155 0.186 0.238 52 0.080 0.096 0.123 52 0.067 0.080 0.102 52 0.005 0.005 0.007 52 0.004 0.005 0.006
52.5 0.153 0.184 0.234 52.5 0.079 0.095 0.121 52.5 0.066 0.079 0.100 52.5 0.004 0.005 0.007 52.5 0.004 0.005 0.006
53 0.151 0.181 0.231 53 0.078 0.094 0.119 53 0.065 0.078 0.099 53 0.004 0.005 0.007 53 0.004 0.005 0.006
53.5 0.149 0.178 0.228 53.5 0.077 0.092 0.118 53.5 0.064 0.076 0.098 53.5 0.004 0.005 0.007 53.5 0.004 0.005 0.006
54 0.147 0.176 0.224 54 0.076 0.091 0.116 54 0.063 0.075 0.096 54 0.004 0.005 0.007 54 0.004 0.004 0.006
54.5 0.144 0.173 0.221 54.5 0.075 0.090 0.114 54.5 0.062 0.074 0.095 54.5 0.004 0.005 0.006 54.5 0.004 0.004 0.006
55 0.142 0.171 0.218 55 0.074 0.088 0.113 55 0.061 0.073 0.093 55 0.004 0.005 0.006 55 0.004 0.004 0.006
55.5 0.140 0.168 0.215 55.5 0.073 0.087 0.111 55.5 0.060 0.072 0.092 55.5 0.004 0.005 0.006 55.5 0.004 0.004 0.005
56 0.138 0.166 0.212 56 0.072 0.086 0.110 56 0.059 0.071 0.091 56 0.004 0.005 0.006 56 0.004 0.004 0.005
56.5 0.136 0.164 0.209 56.5 0.071 0.085 0.108 56.5 0.058 0.070 0.090 56.5 0.004 0.005 0.006 56.5 0.003 0.004 0.005
57 0.135 0.161 0.206 57 0.070 0.083 0.106 57 0.058 0.069 0.088 57 0.004 0.005 0.006 57 0.003 0.004 0.005
57.5 0.133 0.159 0.203 57.5 0.069 0.082 0.105 57.5 0.057 0.068 0.087 57.5 0.004 0.005 0.006 57.5 0.003 0.004 0.005
58 0.131 0.157 0.200 58 0.068 0.081 0.103 58 0.056 0.067 0.086 58 0.004 0.005 0.006 58 0.003 0.004 0.005
58.5 0.129 0.155 0.197 58.5 0.067 0.080 0.102 58.5 0.055 0.066 0.085 58.5 0.004 0.004 0.006 58.5 0.003 0.004 0.005
59 0.127 0.152 0.195 59 0.066 0.079 0.101 59 0.054 0.065 0.083 59 0.004 0.004 0.006 59 0.003 0.004 0.005
59.5 0.127 0.152 0.192 59.5 0.066 0.079 0.099 59.5 0.054 0.065 0.082 59.5 0.004 0.004 0.006 59.5 0.003 0.004 0.005
60 0.127 0.152 0.189 60 0.066 0.079 0.098 60 0.054 0.065 0.081 60 0.004 0.004 0.005 60 0.003 0.004 0.005
60.5 0.127 0.152 0.186 60.5 0.066 0.079 0.096 60.5 0.054 0.065 0.080 60.5 0.004 0.004 0.005 60.5 0.003 0.004 0.005
61 0.127 0.152 0.184 61 0.066 0.079 0.095 61 0.054 0.065 0.079 61 0.004 0.004 0.005 61 0.003 0.004 0.005
61.5 0.127 0.152 0.181 61.5 0.066 0.079 0.094 61.5 0.054 0.065 0.078 61.5 0.004 0.004 0.005 61.5 0.003 0.004 0.005
62 0.127 0.152 0.179 62 0.066 0.079 0.092 62 0.054 0.065 0.077 62 0.004 0.004 0.005 62 0.003 0.004 0.005
62.5 0.127 0.152 0.176 62.5 0.066 0.079 0.091 62.5 0.054 0.065 0.075 62.5 0.004 0.004 0.005 62.5 0.003 0.004 0.004
63 0.127 0.152 0.174 63 0.066 0.079 0.090 63 0.054 0.065 0.074 63 0.004 0.004 0.005 63 0.003 0.004 0.004
63.5 0.127 0.152 0.171 63.5 0.066 0.079 0.088 63.5 0.054 0.065 0.073 63.5 0.004 0.004 0.005 63.5 0.003 0.004 0.004
64 0.127 0.152 0.169 64 0.066 0.079 0.087 64 0.054 0.065 0.072 64 0.004 0.004 0.005 64 0.003 0.004 0.004
64.5 0.127 0.152 0.166 64.5 0.066 0.079 0.086 64.5 0.054 0.065 0.071 64.5 0.004 0.004 0.005 64.5 0.003 0.004 0.004
65 0.127 0.152 0.164 65 0.066 0.079 0.085 65 0.054 0.065 0.070 65 0.004 0.004 0.005 65 0.003 0.004 0.004
65.5 0.127 0.152 0.162 65.5 0.066 0.079 0.083 65.5 0.054 0.065 0.069 65.5 0.004 0.004 0.005 65.5 0.003 0.004 0.004
66 0.127 0.152 0.159 66 0.066 0.079 0.082 66 0.054 0.065 0.068 66 0.004 0.004 0.005 66 0.003 0.004 0.004
66.5 0.127 0.152 0.157 66.5 0.066 0.079 0.081 66.5 0.054 0.065 0.067 66.5 0.004 0.004 0.005 66.5 0.003 0.004 0.004
67 0.127 0.152 0.155 67 0.066 0.079 0.080 67 0.054 0.065 0.066 67 0.004 0.004 0.004 67 0.003 0.004 0.004
67.5 0.127 0.152 0.153 67.5 0.066 0.079 0.079 67.5 0.054 0.065 0.065 67.5 0.004 0.004 0.004 67.5 0.003 0.004 0.004
68 0.127 0.152 0.150 68 0.066 0.079 0.078 68 0.054 0.065 0.064 68 0.004 0.004 0.004 68 0.003 0.004 0.004
68.5 0.127 0.152 0.148 68.5 0.066 0.079 0.077 68.5 0.054 0.065 0.064 68.5 0.004 0.004 0.004 68.5 0.003 0.004 0.004
69 0.127 0.152 0.146 69 0.066 0.079 0.076 69 0.054 0.065 0.063 69 0.004 0.004 0.004 69 0.003 0.004 0.004
69.5 0.127 0.152 0.144 69.5 0.066 0.079 0.074 69.5 0.054 0.065 0.062 69.5 0.004 0.004 0.004 69.5 0.003 0.004 0.004
70 0.127 0.152 0.142 70 0.066 0.079 0.073 70 0.054 0.065 0.061 70 0.004 0.004 0.004 70 0.003 0.004 0.004
70.5 0.127 0.152 0.140 70.5 0.066 0.079 0.072 70.5 0.054 0.065 0.060 70.5 0.004 0.004 0.004 70.5 0.003 0.004 0.004
71 0.127 0.152 0.138 71 0.066 0.079 0.071 71 0.054 0.065 0.059 71 0.004 0.004 0.004 71 0.003 0.004 0.004
71.5 0.127 0.152 0.136 71.5 0.066 0.079 0.070 71.5 0.054 0.065 0.058 71.5 0.004 0.004 0.004 71.5 0.003 0.004 0.003
72 0.127 0.152 0.134 72 0.066 0.079 0.069 72 0.054 0.065 0.058 72 0.004 0.004 0.004 72 0.003 0.004 0.003
72.5 0.127 0.152 0.132 72.5 0.066 0.079 0.068 72.5 0.054 0.065 0.057 72.5 0.004 0.004 0.004 72.5 0.003 0.004 0.003
73 0.127 0.152 0.130 73 0.066 0.079 0.067 73 0.054 0.065 0.056 73 0.004 0.004 0.004 73 0.003 0.004 0.003
73.5 0.127 0.152 0.129 73.5 0.066 0.079 0.066 73.5 0.054 0.065 0.055 73.5 0.004 0.004 0.004 73.5 0.003 0.004 0.003
74 0.127 0.152 0.127 74 0.066 0.079 0.065 74 0.054 0.065 0.054 74 0.004 0.004 0.004 74 0.003 0.004 0.003
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Appendix G – Tabulated 1D Model Results Data 

  



Hydraulic Model Results - Tributaries of Pulford Brook @ Llyndir Ln, Rossett
1D Model Results - Maximum Water Levels (mAOD)

Job Name: Former Golden Groves Inn, Rossett Primary Models Blockage Scenarios & Sensitivity Tests
Job Number: w3178 Model Ref Model Ref
Date: 26/05/15 Q100 BL1-100

Model Type: MIKEFLOOD (2014 SP3) Q100CC ST1

Q1000 ST2

ST3

ST4

Q100 Q100CC Q1000

1D Node Label Features Max WL
(mAOD)

Max WL
(mAOD)

Max WL
(mAOD)

Max WL
(mAOD)

WL Diff vs 
Q200CC

(m)

Max WL
(mAOD)

WL Diff vs 
Q100CC

(m)

Max WL
(mAOD)

WL Diff vs 
Q100CC

(m)

Max WL
(mAOD)

WL Diff vs 
Q100CC

(m)

Max WL
(mAOD)

WL Diff vs 
Q100CC

(m)

WATERCOURSE1 0 14.539 14.606 14.730 14.606 0.000 14.815 0.085 14.638 -0.092 14.815 0.085 14.730 0.000

WATERCOURSE1 17.175 14.405 14.467 14.583 14.467 0.000 14.662 0.079 14.497 -0.086 14.661 0.078 14.583 0.000

WATERCOURSE1 34.35 14.275 14.334 14.444 14.334 0.000 14.520 0.076 14.362 -0.082 14.519 0.075 14.444 0.000

WATERCOURSE1 51.525 14.149 14.208 14.320 14.208 0.000 14.397 0.077 14.237 -0.083 14.396 0.076 14.320 0.000

WATERCOURSE1 68.7 14.035 14.101 14.223 14.101 0.000 14.305 0.082 14.132 -0.091 14.306 0.083 14.223 0.000

WATERCOURSE1 84.375 13.939 14.012 14.143 14.012 0.000 14.229 0.086 14.045 -0.098 14.230 0.087 14.143 0.000

WATERCOURSE1 100.05 13.852 13.928 14.065 13.929 0.001 14.154 0.089 13.964 -0.101 14.155 0.090 14.065 0.000

WATERCOURSE1 115.725 13.769 13.847 13.985 13.847 0.000 14.074 0.089 13.883 -0.102 14.075 0.090 13.985 0.000

WATERCOURSE1 131.4 13.687 13.762 13.896 13.762 0.000 13.984 0.088 13.796 -0.100 13.984 0.088 13.896 0.000

WATERCOURSE1 147.74 13.603 13.675 13.804 13.675 0.000 13.890 0.086 13.707 -0.097 13.890 0.086 13.804 0.000

WATERCOURSE1 164.08 13.518 13.587 13.712 13.587 0.000 13.796 0.084 13.618 -0.094 13.796 0.084 13.712 0.000

WATERCOURSE1 180.42 13.432 13.498 13.620 13.498 0.000 13.702 0.082 13.528 -0.092 13.702 0.082 13.620 0.000

WATERCOURSE1 196.76 13.343 13.408 13.528 13.409 0.001 13.609 0.081 13.438 -0.090 13.609 0.081 13.528 0.000

WATERCOURSE1 213.1 13.249 13.316 13.437 13.366 0.050 13.517 0.080 13.345 -0.092 13.517 0.080 13.437 0.000

WATERCOURSE1 230.7 13.149 13.217 13.339 13.366 0.149 13.420 0.081 13.247 -0.092 13.419 0.080 13.339 0.000

WATERCOURSE1 248.3 13.053 13.123 13.244 13.366 0.243 13.323 0.079 13.152 -0.092 13.322 0.078 13.244 0.000

WATERCOURSE1 265.9 12.963 13.033 13.150 13.366 0.333 13.226 0.076 13.061 -0.089 13.226 0.076 13.150 0.000

WATERCOURSE1 283.5 12.881 12.948 13.058 13.366 0.418 13.129 0.071 12.975 -0.083 13.128 0.070 13.058 0.000

WATERCOURSE1 300.74 12.810 12.871 12.972 13.366 0.495 13.036 0.064 12.896 -0.076 13.035 0.063 12.972 0.000

WATERCOURSE1 317.98 12.750 12.802 12.892 13.366 0.564 12.946 0.054 12.824 -0.068 12.945 0.053 12.892 0.000

WATERCOURSE1 335.22 12.701 12.746 12.823 13.366 0.620 12.865 0.042 12.767 -0.056 12.864 0.041 12.823 0.000

WATERCOURSE1 352.46 12.665 12.705 12.771 13.366 0.661 12.805 0.034 12.725 -0.046 12.806 0.035 12.771 0.000

WATERCOURSE1 369.7 12.644 12.679 12.739 13.366 0.687 12.768 0.029 12.701 -0.038 12.773 0.034 12.739 0.000

WATERCOURSE1 371.7 Struc2 (Footbridge) US 12.640 12.673 12.732 13.366 0.693 12.761 0.029 12.693 -0.039 12.765 0.033 12.732 0.000

WATERCOURSE1 375.7 Struc2 (Footbridge) DS 12.631 12.664 12.716 13.365 0.701 12.750 0.034 12.676 -0.040 12.744 0.028 12.716 0.000

WATERCOURSE1 388.03 12.620 12.650 12.696 13.364 0.714 12.726 0.030 12.662 -0.034 12.722 0.026 12.696 0.000

WATERCOURSE1 400.36 12.611 12.638 12.678 13.363 0.725 12.705 0.027 12.650 -0.028 12.701 0.023 12.678 0.000

WATERCOURSE1 400.36 12.611 12.638 12.678 13.363 0.725 12.705 0.027 12.650 -0.028 12.701 0.023 12.678 0.000

WATERCOURSE1 418.9 12.581 12.604 12.628 13.363 0.759 12.635 0.007 12.624 -0.004 12.638 0.010 12.629 0.001

WATERCOURSE1 434.55 12.564 12.593 12.625 13.363 0.770 12.625 0.000 12.627 0.002 12.637 0.012 12.625 0.000

WATERCOURSE1 450.2 12.532 12.565 12.605 13.363 0.798 12.599 -0.006 12.616 0.011 12.622 0.017 12.606 0.001

WATERCOURSE1 465.85 12.474 12.512 12.561 13.363 0.851 12.548 -0.013 12.584 0.023 12.585 0.024 12.564 0.003

WATERCOURSE1 481.5 12.358 12.407 12.471 13.363 0.956 12.432 -0.039 12.524 0.053 12.504 0.033 12.476 0.005

WATERCOURSE1 486.5 Struc1 (Llyndir Ln Cul) US 12.364 12.415 12.483 13.362 0.947 12.435 -0.048 12.544 0.061 12.517 0.034 12.488 0.005

WATERCOURSE1 491.4 Struc1 (Llyndir Ln Cul) DS 11.745 11.778 11.834 11.652 -0.126 11.888 0.054 11.760 -0.074 11.865 0.031 11.848 0.014

WATERCOURSE1 510.2 11.719 11.755 11.815 11.652 -0.103 11.869 0.054 11.741 -0.074 11.849 0.034 11.831 0.016

WATERCOURSE1 529 11.677 11.714 11.775 11.644 -0.070 11.833 0.058 11.696 -0.079 11.809 0.034 11.793 0.018

WATERCOURSE1 547.8 11.589 11.624 11.681 11.528 -0.096 11.743 0.062 11.596 -0.085 11.712 0.031 11.708 0.027

WATERCOURSE1 564.8 11.511 11.548 11.608 11.450 -0.098 11.672 0.064 11.518 -0.090 11.641 0.033 11.648 0.040

WATERCOURSE1 581.8 11.424 11.463 11.525 11.364 -0.099 11.592 0.067 11.431 -0.094 11.560 0.035 11.584 0.059

WATERCOURSE1 598.8 11.326 11.365 11.428 11.266 -0.099 11.497 0.069 11.331 -0.097 11.463 0.035 11.517 0.089

WATERCOURSE1 615.8 11.214 11.250 11.310 11.162 -0.088 11.379 0.069 11.217 -0.093 11.344 0.034 11.446 0.136

WATERCOURSE1 632.8 11.083 11.111 11.160 11.045 -0.066 11.221 0.061 11.085 -0.075 11.189 0.029 11.372 0.212

WATERCOURSE1 648.9 10.999 11.016 11.048 10.977 -0.039 11.099 0.051 10.988 -0.060 11.069 0.021 11.337 0.289

WATERCOURSE1 665 10.961 10.972 10.993 10.947 -0.025 11.031 0.038 10.950 -0.043 11.007 0.014 11.323 0.330

WATERCOURSE1 681.1 10.946 10.954 10.970 10.936 -0.018 10.999 0.029 10.939 -0.031 10.981 0.011 11.318 0.348

WATERCOURSE1 698.32 10.931 10.937 10.949 10.924 -0.013 10.971 0.022 10.925 -0.024 10.956 0.007 11.311 0.362

ST3 ST4BL1-100 ST1

Adjacent to Site

Scenario
100% Blockage Llyndir Lane Culvert

+20% Roughness (Channel and Floodplain)

-20% Roughness (Channel and Floodplain)

Inflow sensitivity test - +20% uncertainty test

DS Bnd set as 11.3m AOD (increased by 400mm)

1% AEP + CCA

Event Details
1% AEP

0.1% AEP

Event Details
1% AEP + CCA

0.1% AEP

ST2
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Q100 Q100CC Q1000

1D Node Label Features Max WL
(mAOD)

Max WL
(mAOD)

Max WL
(mAOD)

Max WL
(mAOD)

WL Diff vs 
Q200CC

(m)

Max WL
(mAOD)

WL Diff vs 
Q100CC

(m)

Max WL
(mAOD)

WL Diff vs 
Q100CC

(m)

Max WL
(mAOD)

WL Diff vs 
Q100CC

(m)

Max WL
(mAOD)

WL Diff vs 
Q100CC

(m)

ST3 ST4BL1-100 ST1 ST2

WATERCOURSE1 715.54 10.920 10.924 10.931 10.916 -0.008 10.948 0.017 10.915 -0.016 10.937 0.006 11.306 0.375

WATERCOURSE1 732.76 10.911 10.913 10.918 10.915 0.002 10.929 0.011 10.907 -0.011 10.921 0.003 11.303 0.385

WATERCOURSE1 749.98 10.904 10.905 10.907 10.912 0.007 10.913 0.006 10.902 -0.005 10.908 0.001 11.302 0.395

WATERCOURSE1 767.2 10.901 10.901 10.901 10.906 0.005 10.901 0.000 10.902 0.001 10.901 0.000 11.302 0.401

WATERCOURSE1 778.75 10.901 10.901 10.901 10.903 0.002 10.901 0.000 10.901 0.000 10.901 0.000 11.301 0.400

WATERCOURSE1 789.15 10.900 10.900 10.900 10.900 0.000 10.900 0.000 10.900 0.000 10.900 0.000 11.300 0.400

WATERCOURSE2 0 15.207 15.255 15.316 15.255 0.000 15.355 0.039 15.272 -0.044 15.356 0.040 15.316 0.000

WATERCOURSE2 17.2333 14.996 15.075 15.140 15.075 0.000 15.168 0.028 15.097 -0.043 15.172 0.032 15.140 0.000

WATERCOURSE2 34.4667 14.792 14.876 14.999 14.876 0.000 15.053 0.054 14.908 -0.091 15.052 0.053 14.999 0.000

WATERCOURSE2 51.7 14.625 14.684 14.819 14.684 0.000 14.884 0.065 14.718 -0.101 14.883 0.064 14.819 0.000

WATERCOURSE2 68.9333 14.464 14.521 14.643 14.521 0.000 14.716 0.073 14.549 -0.094 14.715 0.072 14.643 0.000

WATERCOURSE2 86.1667 14.310 14.365 14.470 14.365 0.000 14.552 0.082 14.393 -0.077 14.551 0.081 14.470 0.000

WATERCOURSE2 103.4 14.161 14.216 14.318 14.216 0.000 14.390 0.072 14.244 -0.074 14.389 0.071 14.318 0.000

WATERCOURSE2 121.35 14.011 14.065 14.167 14.065 0.000 14.227 0.060 14.099 -0.068 14.228 0.061 14.167 0.000

WATERCOURSE2 139.3 13.866 13.919 14.016 13.919 0.000 14.066 0.050 13.964 -0.052 14.072 0.056 14.016 0.000

WATERCOURSE2 157.25 13.734 13.787 13.879 13.787 0.000 13.919 0.040 13.855 -0.024 13.939 0.060 13.879 0.000

WATERCOURSE2 175.2 Struc5 (Footbridge) US 13.634 13.688 13.779 13.688 0.000 13.799 0.020 13.789 0.010 13.842 0.063 13.779 0.000

WATERCOURSE2 179.2 Struc5 (Footbridge) DS 13.516 13.581 13.698 13.582 0.001 13.769 0.071 13.616 -0.082 13.771 0.073 13.698 0.000

WATERCOURSE2 197.575 13.450 13.517 13.637 13.517 0.000 13.712 0.075 13.550 -0.087 13.714 0.077 13.637 0.000

WATERCOURSE2 215.95 13.371 13.439 13.560 13.439 0.000 13.637 0.077 13.470 -0.090 13.637 0.077 13.560 0.000

WATERCOURSE2 234.325 13.278 13.344 13.464 13.365 0.021 13.542 0.078 13.373 -0.091 13.540 0.076 13.464 0.000

WATERCOURSE2 252.7 13.168 13.228 13.338 13.365 0.137 13.414 0.076 13.255 -0.083 13.410 0.072 13.338 0.000

WATERCOURSE2 269.275 13.081 13.135 13.233 13.365 0.230 13.303 0.070 13.158 -0.075 13.299 0.066 13.233 0.000

WATERCOURSE2 285.85 13.017 13.065 13.150 13.365 0.300 13.210 0.060 13.086 -0.064 13.207 0.057 13.150 0.000

WATERCOURSE2 302.425 12.976 13.018 13.090 13.365 0.347 13.140 0.050 13.038 -0.052 13.138 0.048 13.090 0.000

WATERCOURSE2 319 12.951 12.989 13.050 13.365 0.376 13.090 0.040 13.011 -0.039 13.091 0.041 13.050 0.000

WATERCOURSE2 336.993 12.929 12.961 13.012 13.365 0.404 13.042 0.030 12.984 -0.028 13.045 0.033 13.012 0.000

WATERCOURSE2 354.987 12.909 12.937 12.976 13.365 0.428 12.995 0.019 12.960 -0.016 12.999 0.023 12.976 0.000

WATERCOURSE2 372.98 12.891 12.916 12.947 13.365 0.449 12.953 0.006 12.942 -0.005 12.961 0.014 12.947 0.000

WATERCOURSE2 372.98 12.891 12.916 12.947 13.365 0.449 12.953 0.006 12.942 -0.005 12.961 0.014 12.947 0.000

WATERCOURSE2 387.89 12.880 12.904 12.932 13.365 0.461 12.932 0.000 12.932 0.000 12.945 0.013 12.932 0.000

WATERCOURSE2 402.8 Struc4 (Culvert) US 12.873 12.897 12.926 13.365 0.468 12.922 -0.004 12.932 0.006 12.941 0.015 12.926 0.000

WATERCOURSE2 408.1 Struc4 (Culvert) DS 12.676 12.704 12.746 13.363 0.659 12.783 0.037 12.703 -0.043 12.767 0.021 12.746 0.000

WATERCOURSE2 424.58 12.668 12.697 12.739 13.363 0.666 12.775 0.036 12.698 -0.041 12.762 0.023 12.739 0.000

WATERCOURSE2 441.06 12.660 12.688 12.730 13.363 0.675 12.766 0.036 12.691 -0.039 12.754 0.024 12.730 0.000

WATERCOURSE2 457.54 12.653 12.681 12.723 13.363 0.682 12.757 0.034 12.686 -0.037 12.747 0.024 12.724 0.001

WATERCOURSE2 474.02 12.647 12.675 12.717 13.363 0.688 12.750 0.033 12.681 -0.036 12.741 0.024 12.717 0.000

WATERCOURSE2 490.5 12.641 12.669 12.712 13.363 0.694 12.744 0.032 12.677 -0.035 12.736 0.024 12.712 0.000

WATERCOURSE2 502.35 12.636 12.664 12.707 13.363 0.699 12.738 0.031 12.673 -0.034 12.732 0.025 12.707 0.000

WATERCOURSE2 514.2 12.631 12.659 12.703 13.363 0.704 12.734 0.031 12.669 -0.034 12.729 0.026 12.703 0.000

WATERCOURSE2 533.567 12.626 12.654 12.698 13.363 0.709 12.728 0.030 12.666 -0.032 12.724 0.026 12.698 0.000

WATERCOURSE2 552.933 12.623 12.651 12.695 13.363 0.712 12.724 0.029 12.664 -0.031 12.721 0.026 12.695 0.000

WATERCOURSE2 572.3 12.621 12.649 12.693 13.363 0.714 12.721 0.028 12.663 -0.030 12.718 0.025 12.693 0.000

WATERCOURSE2 585.325 12.618 12.646 12.688 13.363 0.717 12.716 0.028 12.659 -0.029 12.713 0.025 12.688 0.000

WATERCOURSE2 598.35 12.611 12.638 12.678 13.363 0.725 12.705 0.027 12.650 -0.028 12.701 0.023 12.678 0.000

WATERCOURSE3 0 14.516 14.548 14.604 14.548 0.000 14.639 0.035 14.563 -0.041 14.641 0.037 14.604 0.000

WATERCOURSE3 15.0333 14.492 14.521 14.575 14.521 0.000 14.610 0.035 14.536 -0.039 14.611 0.036 14.575 0.000

WATERCOURSE3 30.0667 14.458 14.485 14.534 14.485 0.000 14.568 0.034 14.498 -0.036 14.569 0.035 14.534 0.000

WATERCOURSE3 45.1 14.390 14.414 14.460 14.414 0.000 14.493 0.033 14.425 -0.035 14.493 0.033 14.460 0.000

WATERCOURSE3 64.4 14.268 14.293 14.337 14.293 0.000 14.369 0.032 14.303 -0.034 14.369 0.032 14.337 0.000

WATERCOURSE3 83.7 14.150 14.174 14.218 14.174 0.000 14.249 0.031 14.184 -0.034 14.249 0.031 14.218 0.000

WATERCOURSE3 103 14.035 14.059 14.103 14.059 0.000 14.133 0.030 14.069 -0.034 14.133 0.030 14.103 0.000

WATERCOURSE3 119.24 13.943 13.966 14.008 13.966 0.000 14.038 0.030 13.976 -0.032 14.038 0.030 14.008 0.000

WATERCOURSE3 135.48 13.849 13.872 13.912 13.872 0.000 13.941 0.029 13.881 -0.031 13.941 0.029 13.912 0.000

WATERCOURSE3 151.72 13.755 13.776 13.815 13.776 0.000 13.842 0.027 13.785 -0.030 13.842 0.027 13.815 0.000

WATERCOURSE3 167.96 13.657 13.678 13.715 13.678 0.000 13.741 0.026 13.687 -0.028 13.744 0.029 13.715 0.000

WATERCOURSE3 184.2 13.552 13.572 13.609 13.572 0.000 13.635 0.026 13.582 -0.027 13.653 0.044 13.609 0.000

Adjacent to Site
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Q100 Q100CC Q1000
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Q100CC
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ST3 ST4BL1-100 ST1 ST2

WATERCOURSE3 204 13.406 13.431 13.493 13.431 0.000 13.525 0.032 13.459 -0.034 13.587 0.094 13.493 0.000

WATERCOURSE3 220.28 13.334 13.361 13.444 13.369 0.008 13.473 0.029 13.414 -0.030 13.564 0.120 13.444 0.000

WATERCOURSE3 236.56 13.264 13.296 13.410 13.369 0.073 13.435 0.025 13.385 -0.025 13.550 0.140 13.410 0.000

WATERCOURSE3 252.84 13.198 13.243 13.389 13.369 0.126 13.410 0.021 13.369 -0.020 13.542 0.153 13.389 0.000

WATERCOURSE3 269.12 13.145 13.206 13.377 13.369 0.163 13.394 0.017 13.361 -0.016 13.536 0.159 13.377 0.000

WATERCOURSE3 285.4 13.109 13.185 13.369 13.369 0.184 13.384 0.015 13.356 -0.013 13.533 0.164 13.369 0.000

WATERCOURSE3 303.36 13.085 13.171 13.364 13.369 0.198 13.377 0.013 13.352 -0.012 13.530 0.166 13.364 0.000

WATERCOURSE3 321.32 13.072 13.163 13.360 13.369 0.206 13.372 0.012 13.350 -0.010 13.528 0.168 13.360 0.000

WATERCOURSE3 339.28 13.065 13.158 13.358 13.369 0.211 13.369 0.011 13.349 -0.009 13.527 0.169 13.358 0.000

WATERCOURSE3 357.24 13.061 13.155 13.356 13.369 0.214 13.366 0.010 13.348 -0.008 13.526 0.170 13.356 0.000

WATERCOURSE3 375.2 Struc9 (Pipe) US 13.058 13.153 13.355 13.369 0.216 13.364 0.009 13.347 -0.008 13.525 0.170 13.355 0.000

WATERCOURSE3 381.5 Struc9 (Pipe) DS 12.902 12.927 12.958 13.365 0.438 12.967 0.009 12.951 -0.007 12.974 0.016 12.958 0.000

WATERCOURSE3 400.75 12.899 12.924 12.954 13.365 0.441 12.960 0.006 12.948 -0.006 12.969 0.015 12.954 0.000

WATERCOURSE3 420 Struc8 (StoneCul) US 12.899 12.923 12.953 13.365 0.442 12.959 0.006 12.948 -0.005 12.968 0.015 12.953 0.000

WATERCOURSE3 426 Struc8 (StoneCul) DS 12.892 12.917 12.947 13.365 0.448 12.953 0.006 12.942 -0.005 12.962 0.015 12.947 0.000

WATERCOURSE3 442.2 12.892 12.917 12.947 13.365 0.448 12.953 0.006 12.942 -0.005 12.962 0.015 12.947 0.000

WATERCOURSE3 458.4 12.892 12.917 12.947 13.365 0.448 12.953 0.006 12.942 -0.005 12.962 0.015 12.947 0.000

WATERCOURSE3 474.6 12.891 12.917 12.947 13.365 0.448 12.953 0.006 12.942 -0.005 12.962 0.015 12.947 0.000

WATERCOURSE3 490.8 12.891 12.917 12.947 13.365 0.448 12.953 0.006 12.942 -0.005 12.962 0.015 12.947 0.000

WATERCOURSE3 507.125 12.891 12.917 12.947 13.365 0.448 12.953 0.006 12.942 -0.005 12.962 0.015 12.947 0.000

WATERCOURSE3 523.45 12.891 12.916 12.947 13.365 0.449 12.953 0.006 12.942 -0.005 12.962 0.015 12.947 0.000

WATERCOURSE3 539.775 12.891 12.916 12.947 13.365 0.449 12.953 0.006 12.942 -0.005 12.962 0.015 12.947 0.000

WATERCOURSE3 556.1 12.891 12.916 12.947 13.365 0.449 12.953 0.006 12.942 -0.005 12.962 0.015 12.947 0.000

WATERCOURSE3 567.05 12.891 12.916 12.947 13.365 0.449 12.953 0.006 12.942 -0.005 12.962 0.015 12.947 0.000

WATERCOURSE3 578 12.891 12.916 12.947 13.365 0.449 12.953 0.006 12.942 -0.005 12.961 0.014 12.947 0.000
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Appendix H – Flood Maps – Primary Models 
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