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Summary

River Cole Hydraulic Modelling Report

EX 3247
July 1995

This report gives details of a computational, hydraulic model study of the
River Cole in Wiltshire. The River Cole has been chosen as a demonstration
site for river restoration by the River Restoration Project (RRP) Ltd. RRP was
formed by a group of people interested in actively promoting the restoration
of rivers which have over the years been straightened, widened and
deepened. Proposed changes to the River Cole included re-routing the river
along its original course, introduction of meanders and raising bed levels to
raise water levels and have the river in more contact with the surrounding

flooplain.

HR Wallingford were asked to investigate the hydraulic impact of the
proposed changes by building a computational, hydraulic model of the river.
The model has investigated a number of options and provides information for
the detailed design of the river.

EX 3247 15/08/95






Contents
Page
Title page
Contract
Summary
Contents
1 Introduction . .. ........ ... ... .. . ... 1
2 Backgroundtotheproject . .. ... ... .. ... .. .. ... ..., 1
2.1 River Restoration Project . ... .................. 1
2.2 Objectives of the project . .. ................... 1
2.3 Model Features . ........ . ... ... ... ... .... 2
3 RiverColesite ....... ... ... .. .. ... ... ... ... ... 3
3.1 Existing conditions . ... ..... ... ... .. . oL, 3
3.2 Previous studies . ........................... 3
3.3 ModelData . ........ .. ... ... ... ... ....... 3
4 Descriptionof Options . ... ........................ 4
4.1 Option 1 . ... ... e 4
4.2 Option 2 ... .. . e e 5
4.3 Option 3 ... .. e 5
4.4 Thetenderplan . ..... ... ... .. ... ... ...... 5
4.5 The VisionPlan . .. ... .. ... .. .. ... ... 6
4.6 Use of Sluice Gates  ....................... 7
5 Model Calibration ................................ 7
6 Discussionoftheresults .......................... 8
6.1 Option1,2and3 ........... ... .. .. ... u.... 8
6.2 Tenderplan . ... ... .. ... . . . 9
6.3 Visionplan .......... ... .. .. . i 11
7 Flooded frequency .............. ... . ... .. ... ..., 12
8 Conclusions . ......... ... ... . i i 13
8.1 Option1,2and3 .............. .. ...t 13
8.2 The tender and the visionplan . ... .............. 13
Tables

Table 1a Levels for 1 in 2 year flood event at key positions
Table 1b  Levels for 1 in 10 year flood event at key positions
Table 1¢  Levels for 1 in 50 year flood event at key positions
Table 1d  Levels of 1 in 100 year flood event at key positions
Table 1e  Levels for low flow (0.4m3/s) event at key positions
Table 2 Flow exceedence for the River Cole

Table 3 Bankful discharge and flood frequency

EX 3247 15/08/95



Contents continued
Figures

Figure 1 General layout of existing site

Figure 1a General layout of modelled reach

Figure 2  General layout showing options, tender plan

Figure 3  General layout showing vision plan

Figure 4  Calibration - discharge hydrograph for 1 in 100 year flood

Figure 4a Calibration - discharge hydrograph for 1 in 2 year flood

Figure 4b  Calibration - discharge hydrograph for 1 in 10 year flood

Figure 4c  Calibration - discharge hydrograph for 1 in 50 year flood

Figure 5  Calibration - longitudinal profile

Figure 6  Longitudinal profile - option 1, mill channel reach, 1 in 2 year
event

Figure 7 Longitudinal profile - option 1, mill channel reach, 1 in 100
year event

Figure 8  Longitudinal profile - option 2, mill channel reach, 1 in 2 year
event

Figure 9  Longitudinal profile - option 3, mill channel reach, 1 in 2 year
event

Figure 10 Longitudinal profile - option 1, added and old channel reach,
1in 2 year event

Figure 11  Longitudinal profile - option 1, added and old channel reach,
1 in 100 year event

Figure 12 Longitudinal profile - option 2, added and old channel reach,
1 in 2 year event

Figure 13 Longitudinal profile - option 3, added and old channel reach,
1in2

Figure 14 Longitudinal profile - option 1, downstream reach, 1 in 2 year
event

Figure 15 Longitudinal profile - option 1, downstream reach, 1 in 100
year event

Figure 16 Longitudinal profile - option 2, downstream reach, 1 in 2 year
event

Figure 17 Longitudinal profile - option 3, downstream reach, 1 in 2 year
event

Figure 18 Longitudinal profile - tender plan, mill channel reach, 1 in 2
year event

Figure 19 Longitudinal profile - tender plan, mill channel reach, 1in 10
year event

Figure 20 Longitudinal profile - tender plan, mill channel reach, 1 in 50
year event

Figure 21 Longitudinal profile - tender plan, mill channel reach, 1 in 100
year event

Figure 22 Longitudinal profile - tender plan, new and old channel reach,
1 in 2 year event

Figure 23 Longitudinal profile - tender plan, new and old channel reach,
1 in 10 year event

Figure 24 Longitudinal profile - tender plan, new and old channel reach,
1 in 50 year event

Figure 25 Longitudinal profile - tender plan, new and old channel reach,

1 in 100 year event

EX 3247 15/08/95



Z

Contents continued

Figure 26 Longitudinal profile - tender plan, downstream reach, 1 in 2
year event

Figure 27 Longitudinal profile - tender plan, downstream reach, 1 in 10
year event

Figure 28 Longitudinal profile - tender plan, downstream reach, 1 in 50
year event

Figure 29 Longitudinal profile - tender plan, downstream reach, 1 in 100
year event

Figure 30 Longitudinal profile - vision plan, mill channel reach, 1 in 2
year event

Figure 31 Longitudinal profile - vision plan, mill channel reach, 1 in 10
year event

Figure 32 Longitudinal profile - vision plan, mill channel reach, 1 in 50
year event

Figure 33 Longitudinal profile - vision plan, mill channel reach, 1 in 100
year event

Figure 34 Longitudinal profile - vision plan, new and old channel reach,

Figure 35
Figure 36
Figure 37
Figure 38
Figure 39
Figure 40
Figure 41
Figure 42
Figure 43
Figure 44
Figure 45
Figure 46
Figure 47
F'igure 48
Figure 49
Figure 50

Figure 51

1in 2 year event
Longitudinal profile - vision plan, new and old channel reach,

1.in 10 year event
Longitudinal profile - vision plan, new and old channel reach,
1 in 50 year event
Longitudinal profile - vision plan, new and old channel reach,

1 in 100 year event

Longitudinal profile - vision plan, downstream reach, 1 in 2
year event
Longitudinal profile - vision plan, downstream reach, 1 in 10
year event
Longitudinal profile - vision plan, downstream reach, 1 in 50
year event
Longitudinal profile - vision plan, downstream reach, 1 in 100
year event
Longitudinal profile - tender plan, mill channel reach, low flow

event
Longitudinal profile - tender plan, new and old channel reach,

low flow event
Longitudinal profile - tender plan, downstream reach, low flow

event
Longitudinal profile - vision plan, mill channel reach, low flow

event
Longitudinal profile - vision plan, new and old channel reach,

low flow event
Longitudinal profile - vision plan, downstream reach, low flow

event
Longitudinal profile - tender plan, mill channel reach, use of

sluice gates
Longitudinal profile - tender plan, new and old channel reach,

use of sluice gates
Longitudinal profile - tender plan, downstream reach, use of

sluice gates
Longitudinal profile - vision plan, mill channel reach, use

of sluice gates

EX 3247 15/08/95



M

Contents continued
Figure 52 Longitudinal profile - vision plan, new and old channel reach,
use of sluice gates
Figure 53 Longitudinal profile - vision plan, downstream reach, use of
sluice gates
Figure 54 Flooded outline for 1 in 2 year and 1 in 100 year floods,
under existing conditions
Figure 55 Flooded outline for 1 in 2 year and 1 in 100 year floods, for
the tender plan
Appendices
Appendix A Table A.1 Stages of the river Cole -existing conditions,
1 in 2 year flood event
Table A.2 Stages of the river Cole - existing conditions,
1 in 10 year flood event
Table A.3 Stages of the river Cole - existing conditions,
1in 50 year flood event
Table A.4 Stages of the river Cole - existing conditions,
1 in 100 year flood event
Table A.5 Stages of the River Cole - existing conditions
for a low flow event (O.4m3/s)
Appendix B Table B.1 Stages of the river Cole - option 1, 1 in 2 year
flood event
Table B.2 Stages of the river Cole - option 1, 1 in 100
year flood event
Table B.3 Stages of the river Cole - option 2, 1 in 2 year
flood event
Table B.4 Stages of the river Cole - option 3, 1 in 2 year
flood event
Appendix C Table C.1 Stages of the river Cole - tender plan, 1 in 2
year flood event
Table C.2 Stages of the river Cole - tender plan, 1 in 10
year flood event
Table C.3 Stages of the river Cole - tender plan, 1 in 50
year flood event
Table C.4 Stages of the river Cole - tender plan, 1 in
100 year flood event
Table C.5 Stages of the river Cole - tender plan, low
flow event
Table C.6 Stages of the river Cole - tender plan, use of
the sluice gates, 1 in 2 year flood event
Appendix D Table D.1 Stages of the river Cole - vision plan, 1 in 2

year flood event
Table D.2 Stages of the river Cole - vision plan, 1 in 10
year flood event
Table D.3 Stages of the river Cole - vision plan, 1 in 50
year flood event
Table D.4 Stages of the river Cole - vision plan, 1 in 100
year flood event

EX 3247 15/08/95



