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Objectives
Overall Project Objective

To identify and prioritise a strategic NRA research programme in
the specific area of Fluvial Defences and Processes and to ensure
that the NRA®"s programme interfaces with other external and
internal R&D programmes.

Specific Objectives

1. To appraise the UK and overseas state of knowledge on the
relevant subjects, and the research programmes being undertaken
or projected for these subjects.

2. To determine both the actual and perceived gaps in knowledge,
resulting in recommendations for research or, 1In the case of
imaginary gaps, 1identifying where dissemination of information or
training might be appropriate.

3. To recommend areas, with priorities, where further research 1is
needed and indicate where possible the cost/benfits.

. Background

Under Section 105 of the Water Resources Act 1991 the HRA has a
duty to exercise general supervision over all matters relating to
flood defence. Flooding arising from inland rivers as a result of
heavy rainfall represents a significant proportion of these
activities. Capital and Revenue work programmes undertaken by the
NRA OPIfIUViaI flood protection amount to some £100 million
annually.

The key elements of Topic Cl are to provide an understanding of
engineering hydrology and river channel hydraulics and to ensure
that river structures or mem-made river channels are functional,
flexible in concept, harmonise with their environment and are
cost effective.

The NRA needs to undertake a strategic overview of this area of
work in order to identify

1. its further R&D requirements;

2. the present state of knowledge;

3. the related programme of R&D

4. the dissemination of knowledge which will best address the
gaps in knowledge



Context

Mr Thompson will need to take account of NRA reports on flood

channel facility {C01(90)2}f sediment and gravel transport review

§C05(90)I}, phase A/B flood channel facility manual {C01(90)I},
luvial management practices, review of coastal defence Ré&D

§C06§91)5}, review of catchment agpraisal control R&D {C03(91)4},
lood forecasting models {C02(90)3 and 1991 MAFF review.

The review will also liaise with the similar review of
conservation R&D undertaken by Nigel Holmes of Alconbury
Consultants (NRA Contact Point 1is Paul Raven).

Strategy
Method

a. Review background documents to determine how the NRA interpret
their statutory duties in this area of flood defence.

b. Consultations with senior staff in each region plus Head
Office.

c. ldentification of the NRA 3 interest in each area regarding
such items as river hydrology, hydraulics, structures,
engineering design, data, management and maintenance and
conservation.

d. Development of subject headings to include data, techniques,
procedures etc and the linkages between them. This will enable
every R&D i1tem to be seen in context.

e. Appraise the UK and overseas knowledge on the relevant
subjects and the research programme being undertaken or projected
for these subjects.

. Hold "brainstorming™ meeting with senior®"flood defence and
selected conservation staff. A

g. Determination of both the actual and perceived gaps in
knowledge, which would result iIn recommendations for research or
Iin case of imaginary gaps, identifying where dissemination” of
Information or training might be appropriate.

h. To recommend areas where R&D 1is required with an indication of
cost/benefits and the priorities. This will include drafting the
initial appraisal of selected priority projects. ]

1. Produce draft report

J- Produce final report.
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NATIONAL RIVERS AUTHORITY Job No 4176
REVIEW OF FLUVIAL R&D RELATED TO FLOOD DEFENCE
CONSULTATIONS WITH SENIOR STAFF - BRIEFING NOTE 1410.92

1. Introduction

11 Binnie & Partners_have heen appointed to carry out a review of the NRA's Flood Defence
\%lt? tE}ogrammeforTopkicCI pIPIU\Ha? defence and processes. The principal sub?ectheademgs

topic are:

ik,

sediment supply and transport
rver struct Q y(méiudlng Iorlver banks).

12 The main objective of the project is to id nt nd prioritise a strategic R rammefo
Le topa ta Fn%rflote Q? ﬁ\ JR&Dwor thaB%gngcarﬁed out thvﬁtﬁnﬁ) t?]% NRAan
externa y Spet cobjectlves are:

N (0 agpralse the UK and, overseas sf(ate of knowle%ge on relevant subjects and the
research programmes being uncertaken or propose

. Fo determine ac ¥al and perceived gaps in knowledg$ resulting in recommendations
or research or (for Imaginary gaps? issemination OF information or training:

N (] recommeBFl areas where fur#her research is needed, assign priorities and indicate,
where possiole, costs and bene

13 The approach to the study is:
) review background documents to determine NRA duties and obligations;

i hold consultatiops with senio staffmeach region and HO to identify areas of interest
) and concern wﬂﬂ regara tot esubjects cov% (P b %e(tgoplc y

o|1evelop a framework ofsubgect he dlng s for the topic, showing the linkages between
them so that every R&D 1tém can be Seen in context;

Iv)  appraise UK and overseas knowledge and R&D programmes on the relevant subjects;
V) hold "brainstorming” meeting with senior flood defence and conservation staff;

vi)  determine actual and perceived gaps in knowledge and recommend areas where
further research is needed.

14 The study is Jo be corqplete btyend Dec mber 199 with ther ional consuléatdon meetlng

being carrieg out In late Octobe \% mber, ote 15 Intended to provide
ackground Information to the NRA staff hovv|I beattendln% these meetings to ensure that
the [iaison will be as productive as possinle while minimising the demands on time.
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2.4

2.5

NRA’s Duties, Obligations and Aims
A not edescrlblag the NRA’s duties* 0 Hllganons and al a%et\ﬁlth regard to flood defence and

R&D 1s attached™as Annexe A and is the main source for the following comments.
\l\/lla-ie“A us sections of the Water Resources Act (1991) place the following statutory duties on the
*

to exercise a general supervision over all matters relating to flood defence;

* ., to have regard for, enhance, conserve and preserve the water environment;

* ake arrangements for the car ut of research and related ctlvmes whegher
OB I cape S Meerenmic It e

8 r,leijlthor y or otners) In respect erswhich impingeon t efunct|o S Ort
In response to these duties the NRA has developed the following specific aims in relation to
flood defence:

* s% dprowde effective defence for people and property against flooding from rivers and

/
¥ to provide adequate arrangements for flood forecasting and warning;

¥ to prevent the creation or extension of flooding risks by influencing control over new
development.

Other NRA aims having a bearing on flood defence but not directly associated with it are;

* 10 develop the amenity and recreation potential of water and land under the
Authority’s control;

* toconserveand enhance leldllfe* |andscape and archaeological features associated with
water under NRA contro

* |m ve and maintain inland waterways and their facilities for use by the public
Wher tP\e NRA Is tHe navigation auﬁmrly yaet

The NRA do not aﬁg ear to pave made any specific statement concerning the aims of its R&D
programme. By inference® however, these aims are;

* o support its policy development;

* to improve its ability to cany out its statutory duties;

¥ to improve its efficiency or effectiveness in carrying out its business;

* 1o Increase its general knowledge and understanding, particularly of the aquatic

environment.

Th NRA has stated that |ts D needs shoul beset rincipally by its mal stream technical
suentnm st f]” It F?fére t fun t|ona p tHJe eyngyuserﬁ e earth %

pro ramme shou]d ere ore he directe towar applled research with Specific o Jectlves

undertaken to gain the knowledge needed to develop specific products* processes or systems*
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3.2
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4.2

and experimental development drawrn together this knowled%e and Pract!cal experrenc to
produce new orr rbrove] oce Ses, sg {ems, SeJVICES or procedures, rg
what s re urre ota IE eete nrca recl trono prob butagurdance nhow
to use presently available knowledge more e ot |ve

Wheh consrder]r Hrndr\rrdual dprodects the NRAh edete mrned that they should be assess
8 e asra eesthmate 30 ap] benefr accrue to the’NRA.  This gan
icult to determine, however, and the following qua tatrve Criteria may also be use

* tb‘ﬁ Rroblem addressed should significantly affect the efficiency or effectiveness of the

* it relates to national policy issues or is relevant to most regions;
* the relevance of the problem addressed is unlikely to diminish in the future;
* the results can be applied over a wide range of situations and are not site-specific;

x hdoes not dupI,cate other research and the objective could not be achieved without
the NRA's involvement.

NRA% Current R&D Programme

TheNRAscurrent R&D pro r]ammecom rises a tofal f1360n | ectswrtha ther
propﬁ]ed new starts over QextS)éars 0) ether 51 te £0St 0 t
& projects are org[e)rm& 7 Commisdions, lrst nTa edrstrr utron 0

prorects and ‘estimated cost™y Commission are s own in Figures

The rood defence related Pro ects (those.| |n Commrssron C%are ganised
numbers from 1 to 8 omitting 5 and. 7. Tese e dsted Tab and the
ects and estimated costs Shown in Figures ar]r Tere ar a tot
cts an 17 new starts, over the next 5'Vears with a total esti atd oé
these. 8 0n-going projects and 2 new starts costing a total 0
CommrssronCI These projects are listed in Table 3,

hn 6 Ttt) |ve
of abou d‘S
M are relate

Previous Reviews of Fluvial R&D

fart of Fn aF?RrarsaI for the future programme for SEJ%C Open channel re earch rred out
[egions were sentaﬂ Uestionnaire ana asked to Jn |catet enee gt
urgrretg be carried out In each of 28 subject areas. The results of this survey are attache n

In 1992 MAFFa mtgd al Advrsory C?mmrttee tore ort on futyre obgectrve?]o portunrtres
an%trrorrtres fo ng Coasta Defence Researc evelog e x Peter

stb)e Committee had Jnéam ershwrth forma regresentatron nd liaison roles with all
e evant odies. It was divided into three working groups covering:

@ HA o anh .

na
SocI0-economic an operatrona\ ISSUES..
Each.workin
cfl nti edr! g

roup divided their supject into a number of R&D areas, listed in
gablepprOJects vrr/lrthrn tﬁst[ramewor Atota 8f59 pro?ects WereT trfreél



Subject B, listed in Table 6.

Framework for Consultations

Giv%P the 0 'ecgi es qf the present study (outlined in Section 1above), the consultations need
to address the following questions:

L %?E i(s: ltge most appropriate framework for the R&D work to he carried out under

2. \What are the links b%tween the various items in this framework and between these
items and items In other topics and commissions?

3, Whaft are the ?(ubjects inwhich R&D work is needed and how do these subjects fit into
the framework?

What priorities should be attached to R&D work in each of these subjects?

4,

These 8uestions, need 1o be coBsidered in the light of NRA’s assumed aims with regard to
R&D, outlined in Section 2.4 above.

T

_provide a starting point for the consultations a possible framework is given jn Table 7,
w?ngh 1S glev%ﬁé |rntogf8ur nPartg. .hfs |3 %aseg uponp our matln themes int wnlch the work
assoclated with the topic may be divided:

Cl(a) g/ee\{]etlsoping methods of determining the response of river catchments to meteorological

Cl(b) t[fﬁ]\é%!()ping methods of predicting in- and out-of-channel flows and water levels at al

Cl(c) Developing methods of desjaning and constructing efficient, economic and appropriate
© structures Tor control?mg %|8ws gnd protecting agamstwater Ieve[?; PRrop

Cl(d) %gsel?stifying ways of improving the efficiency and effectiveness of carrying out these
In broad terms, Theme A is concerned with hydrology, Theme B with hydraylics, hydraulic
T e S A B

m?de g and o¢ |mer(}t transport, Theme C withriver structures ard Theme D with
Information transfer and training,



Table 1 NRA R&D Commissions

Water quality

Water resources

Flood defence

Fisheries

Recreation and navigation
Conservation
Qoss-functional

GO TIth OO W X>

Table2  Topics for NRA R&D Commission C - Flood Defence

Cl Fluvial defences and processes
C2 River flood forecasting
3 Catchment appraisal and control
C4 Operational management
C5 Not used
Cb Coastal and tical processes

| 07 Not used

| 08 Response to emergencies



Table 3 Project in NRA R&D Topic Cl « Fluvial Defences and Processes

| RefNo
On-going projects

| 001(91)

| Proposed new start

| 005(91)2
C0!(92)l

‘nue

SERC flood channel facility (Phase 2)

Infiltration methods for run off control

Large-scale model investigation of a two-stage channel
Design and operation of trash screens

Stabilisation of earth embankments - soil nailing

Sediment and gravel transportation

Pumping stations - efficiency, operation and life cycle costs
Rainfall frequency studies

River bank erosion protection
Review of fluvial R&D related to flood defence



Tabled  SERC Flood Channel Facility Review March 1991
Response to Questionnaire by NRA regions : March 1991
Responses from 11 questionnaires maximum of 55 points
Each respondent was asked to indicate the importance of his own work of R&D in each topic

area.
Rank  Score Subject
1 46 Bank erosion
2 45 Flood flows estimation
3 45 Capacity of multistage channels
4 43 Maintenance of gravel beds
5 42 Channel siltation
6 41 Capacity of channels with inundated berms
1 40 Local scour
8 39 Capacity of channels with single bank working
9 38 Bed degradation
10 31 Capacity of channels with islands
1 37 Deposition of polluted sediments
12 36 Capacity of inbank flows
13 36 Debris - in channel
14 36 Debris - ca scrcens
15 3 Control of inbank sedimentation
16 34 Water quality in environmentally enhanced channels
17 34 Resuspension of polluted sediments
18 33 Dispersion of polluted sediments
19 32 Flood zoning
20 3l Capacity of braided channels
2 30 Dispersion - inbank flows
2 28 Velocity related damage
23 28 Silt related damage
24 26 Control of attached algae
25 24 Capacity of artificial channels
2 20 Siltation of flood plains
21 17 Reservoir siltation
28 17 Dispersion - flood flows



Table 5

—_— ke

A
Al
A2
A3
Ad

AS-

Ab
AT

Bl
B2
B3

B4
B5

Cl
C2
C3
C4

MAFF Advisoly Committee Report - Main R&D Areas

Coastal Defence and Protection

Offshore and inshore forcing processes
Surf zone processes

Coastal zone morphodynamics

Soft engineering

Hard engineering

Materials and resources

Asset management

Fluvial Protection and Land Drainage

Precipitation

Flood hydrology

Hydraulics and morphology
Environmentally sensitive management
River engineering

Socio-economic and Operational Issues

Project appraisal
Operations management
Scheme design
Economics



Table6  MAFF Advisory Committee Report

ANNEX B: FUJVIAL WORKING GROUP R&D PROPOSALS Priority 56)66 Category Duratlon

year*

Precipitation Bl.| B JX arnfallarchrvrne% 3%100 R >f
rlforecasting of severe local storms ONB

i S i W

oo g

E}g Ela dr dspatral rarn{allstatrstrca

ellin Oncorpora Ing snowmelt and
remote Sense

BL7 HYREX hydrological radar experiment

2500 FOB >5

B.
Foutiong ) WS s !
D

X

3
b S
dies 13 O0 NOP

mdrg‘ erral
now tmoe Ing or oo orecasting
100 E&)

et runofff om over razed Ian

rra and ran stu orr ers rms
tl rcra rnteI nce orrarn runo
choice

B
Bgt% eo dsa“%nﬁowy dre%r%”?err?r%%etlgy advanced 5?8 '¥880 ;E
ro ect rarsa, (0 |
e B
ducatron and training MO

11
O

strumen ation
evetments

B dpl asure ents offl oddrscharge
% (as a per IMmence 0 structures
atrstrca ssessments

ér—'mww

B3 13 Expert systems 3 0 0
Environmentall . anagement fbanksrdeve etation |
C sensitive managYement 4 Assessment ofrrverrestorat n. revrew_&\gg
essmentq rIver restoration: use o
timescale successP ancement ro cts J,
I\/?C nrgues anq materials: two sta EEB
anag ment oraquatic Veg: exten 0 wee prob em 60
B47 garuelrcrrveét;or aa]n]ce ofenvrronmentally 2 20 M 1
B4.8 eofartr rcra Created wetlands 420
B4Y ater level variation ang tNo rf ?arn Impacts % 670 EE %
B4.10 elatronshrpbetween field and controlledwater 3 60 FEO 2
hann | protection using vegetation
B4l£ ater e\Pe managemen(frm%actonqualrty % ﬁg EE8 %
' ingeri Ian cat hm nt study: results *
River engineering Eg% Eﬁgctosea r}etgrvum i ‘ Eﬁ% g
ain nanceo rar esstems
uno responseo arge catc 210 DPN
B el “rt"tators I
Bo.7 esrgncrrterra%g}/hrg and 0 J@ arges ’E‘
rf ce Water retention reservoirs
E?S IScharge pipe design g 8 Fl\ﬂ(l\)/t %



Table 7 Eraarrtnfw

Reference
Cl(a)l

Cl(a)2
Cl(a)3

1 Cl(a)4
Cl(a)5

for RA Topic Cl R&
cexne%(aﬁ gsponset |R/Ieteorologmal Events

Precipitation

Runoff
River flows

Data

Forecasting

Subject

- rainfall
- snowmelt

: na:)?craltural

- good .

: tla%ﬁh%luences

J mirumentatlon

- rainfall
- spowmelt
- TIver Iow

ection, storage and retrival



Tahle 7 Frame

Topic. Cl R&D
@ r% iction of Flows and Water Leveb

Part 2
Reference Subject
(i) Hydraulics (Relationshi >of water level to channel geometry and flow)
Cl(b)l Channel friction . - rjver ped
Fver bzink
ood plain
Cl(h)2 Discharge capacity - artificial channels
o Oe capctly -Batu fl&annef
Aal eo\ annei
o anneswﬁh |szinds
- two-stage channels
Cl(b)3 Waves - wind enerateéi
- oat enerate
Cl(b)4 Energy dissipation atural
o P ar #c%al
I Cl(b)5 Data rumentation
o fe%?on stlorage & retrieval
Cl(b)6 Hydraulic modelling - 2D
(1) Sediment transport (Relationship of channel geometry to water level and flow)
Cl(b)7 Sediment t tchment
o 3 Isource¥ P ?ﬁ/gr Eeorl]
- r1ver nank
Cl(b)8 onditions at - Siltation
0 the beé - ?egradatlon
- local scour
Cl(b)9 %ndétr%&ns at : [)nezg]dermg
- e?)/ﬁattack
- stability
Cl(b)10 ongitiPns inthe - accretion J
00d plain ~8osion
CI(b)Il Data frumentatlon
*co ection, storage & retrieval
Cl(b)12 Seddment transport l ayer
modelling zii;e[
- ayer



Table 7 Framewark for NRA Topic CI R&D
Part 3 - Theme m(é\ antrol anéi Protection Structures

Reference Subject
Cl(c)l Flow control - Wers
9ates
rashracks
Cl(c)2 Sediment control S|It Jraﬁ
rese OifsS
Cl(c)3 Energy dissipation filling basins
o Hy s B(!p?otect?on
Cl(c)4 ank protection igh-veloci
© F P ngve?ocﬁlﬁ?
- environmentally sensitive
Cl(c)5 Flood hanksiwalls - stahli
- Settlement
osee%
termg]
- environmentally sensitive
Cl(c)6 Washlands - érgglrowe
ot
Cl(c)7 Land drainage rainage cliannels
© : ~9|ver o%tfan ?ree and flapped

- pumping stations



Table 7 amfworrk for %R(é\ﬂ?#ic CIR

Part 4 - Theme proving %I%ciency and Effectiveness
Reference Subject
Cl(d)] Assessment and as}s]et inventor
execution sc eme priorifl satlon

i1

: rals
- 8 @ sess |

Cl(d)2 Computer systems - data, collecti storae&retrleval
(0 PULET Y -artl C|a| Inte genceg E
Cl(d)3 Ir(}formation transfer/ - ge5| ocedPres
education - es@? anuai
- Inte unctloq communications
- |nter-regiongl communications

- IN-Care rtralnlng
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REVIEW OF FLUVIAL R&D RELATED TO FLOOD DEFENCE

THE NATIONAL RIVERS AUTHORITY - STATUTORY DUTIES AND
OBLIGATIONS

Introduction

The statutory duties of the National Rivers Authority (NRA) were set down prior to its
formation in the Water Act 1989. The duties and obligations of the Act and other
associated legislation have since been incorporated in the Water Resources Act 1991, The
Purpose of the new Act. as described in its preface, was to consolidate enactments relating
f0 tq.e National Rivers Authority and the matters in relation to which it exercises its
unctions.

Part 1V of the Water Resources Act 1991 deals %pe0|f|cally with flood defence and land
dramaqe. Under Section 105 of the Act the NRA has a duty placed on it to exercise
8enera supervision over all matters relating to flood defence. Apart from this general
uty, the NRA s specifically responsible for over 800 Km of sea defences and the
monitoring and maintenance of over 36,000 Km of main river and associated
embankments, Under the Act the NRA may undertake improvement and maintenance
works on, or in connection wiih, main river and sen defence. The Authority also has a
statutory duty to have retard for, enhance, conserve and preserve the water environment.

Flood defence is one of the key activities of the Authority, some 3,600 employees, out of
a total work force of 7,400, workm% in the flood defence function and many others
involved in providing essential su(%)or_. _Capital and revenue expenditure on fluvial flood
protection accounts for some 1100 million of Ihe Authority's annual budget.

Part 1, Section 2(3) of the Water Resources Act 1991 places a statutory duty on the NRA
"to make agreements for the carrying out of research and related activities (whether by
thle tA"uthorlty or others) in respéct of matters to which the function of the Authority
relate".

Flood Dcfencc - The Authority’s Aims

Being mindful of its responsibilities for protecting IE)eople and property from flooding, the
NRA" has established specific aims in relation to Flood Defence. These are:

J tTho provide effective defence for people and property against flooding from rivers and
e sea.

* To provide adequate arrangements for flood forecasting and warning.

* To prevent the creation or extension of flooding risks by influencing control over new
development.

The construction and maintenance of land drainage and flood defence works also provides
the NRA with opportunities to pursue other policies which have a bearing on flood
defence works, but are not directly associated with them, namely:

« To develop the amenity and recreational potential of water and land under the
Authority's control.

 To conserve and enhance wildlife, landscape and archaeological features associated
with water under NRA control.

*To improve and maintain inland waterways and their facilities for use by the public



where (he NRA is the navigation authority.

The NRA, like other public bodies, has to perform its functions under financial constraint
and is adoPtlng a business approach to the mana.?e_ment_of_lts assets. It is anxious to
demonstrate to Government and the public that it is achieving value for money in the
pursuit of the above aims.

The Authority is also mindful of the greater f)ubllc awareness, in recent years, of the
ecological and conservation impacts that flood defcnce works can have on the
environment. It takes very seriously its statutory obligation to enhance, conserve and
preserve our rivers and the adjoining riparian land.

The Authority is also aware of the potential future problems that migiht result from the
impacts of climate change, which include increased storminess as well as the effects of
global warming.

Research and Development

As indicated in para 1.14, the NRA has a statutory duty under the Water Resources Act
1991 to make a_rran?ements for carrying out research and development. It is the NRA's
strongly held view that the R&D programme must be strongly orientated towards the
needs of the ‘end user’ It must be directed towards improving the efficiency and
effectiveness of the Authority in the performance of its operational duties, and where
relevant, may include the development of NRA policy. The NRA are conscious that
potential savings are possible from improved techniques of analysis, Rlannlng, dem%n and
maintenance in the exercise of their flood defence function and that these can be achieved
through R&D specifically aimed at the river environment.

To date, the NRA's R&D programme has mainly heen concerned with projects which
were started before the formation of the Authority or were intended to meet the
Authority’s immediate operational needs. It is anticipated that the programme will
increase sIowIY in the coming Eears and will mcreasmglé/ include more projects of direct
relevance to the Authority’s Function, Strategy and Business Plan and will deal with
strategic operational issues, placing less emphasis on immediate results.

The NRA’s needs in respect of fluvial R&D are directly related to its responsibilities for
the management of flood defence, fisheries, water quality and conservation of our rivers,
|t has been observed that management not only includes the maintenance of the rivers but
their modification by new and improvement works in response to changing physical and
social pressures, in“order to deal with potential problems there is a need to:

) Monitor until a potential problem is perceived

i) Analyze to identify what corrective action is necessary, if any

iii) Implement corrective procedures

iv) Continue to monitor.

The ongoing problems likely to be experienced in our rivers are the result of serious
flooding, erosion, silt deposition and the need for dredging and the é)_r_essure_s and
obligations to control them in an environmentally acceptable manner. Inaddition, climatic
changes are likely to compound some of these problems.

If the NRA s to manage its rivers more efficiently and cost effectively, continuing R&D

work is necessary if these henefits are to be realised *a fact acknowledged by most NRA
officers. Enquiries have indicated that all wish tosee R&D continued at its present level
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141
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144

and many feel (hat (he work should be expanded.

Meeting ihe demands to reduce flix)d hazards, provide better warnings of (heir approach
requires better estimates of flood (lows and fre(iuenmes and improved level predictions
based on improved channel hydraulics and modelling technigues. Satisfying the statutory
obligation to |mi)r0ve amenity and at the same time conserving and enhancing the natural
environment calls for R&D work into environmentally sensitive watercourse management,
the design of environmentally acceptable channels d@nd river morphology.

Dissemination of R&D Information

It is a general concern of officers within the NRA that more effort needs to be expended
In bringing the results of pertinent research to the attention of practising engineers
responsible for the design of flood defence works. This includes information” about
current research being sponsored or carried out by the NRA or inallied organisations and
what the results of the research were (ie. how they could be applied).

It was considered that the process of dissemination would benefit conslderabl_){ by the
development of standard codcs of practice coverln% planning, design FhI_OSOphy,
conservation issues and project evaluation, (akin in the best practices currently in use in
the Authority. This would enable best practices to be shared and adopted by all regions
and wlc%ul(% ensure an effective and uniform approach to problems by all regions and their
consultants.

In the develo%ment of the above best practices it is essential that there should be an
adequate feedback of information about the performance of comRIeted works. This will
entall the carrying out of post project appraisals and R«&D work should be devoted to the
development of a'suitable standard approach. This would also require close co-operation
between those responsible lor the design of flood prevention works and those who have
the duty of m_alntammgi. them. Some doubts have been expressed about the degree of
separation which sometimes exists hetween these two sections and administrative steps
might be nccessnrv to ensure that feedback occurs.

In respect of some complex problems like sediment processes within rivers, the press_mgi
need of practising engineers within the NRA is not for a_high level specialist technica
appreciation of sediment transport and deposition, bui guidance on how to use the best
available present knowledge, more effectively, in their work.
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Table 31

Response to Questionnaire by NRA regions : March 1991

Responses from 11 questionnaires maximum of 55 points

Each resgondent was asked to indicate the importance of his own work of R&D in each

topic area.
Rank

© X N1 o o1 B W PO

RO PO PO RO RO PO RO RO N s b s b b b S s b
W N oo Ol B LW N PP O oo Jo Ol o ko

Score

46
45
45
43
42
41
40
39
38
31
37
36
36
36
35
34
34
33
32
3l
30
28
28
26
24
20
17
17

Subject

Bank erosion

Flood Hows estimation

Capacity of muhisiage channels
Maintenance of gravel beds

Channel sillalion

Capacity or channels with inundated berms
Local scour

Capacity of channels with single bank working
Bed degradation

Capacity of channels with islands
Deposition of polluted sediments

Capacity of inbank flows

Debris - in channe

Debris - on screens

Control of inhank sedimentation

Water quality in environmentally enhanced channels
Resuspension of polluted sediments
Dispersion of polluted sediments

Flood zoning

Capacity of braided channels

Dispersion - inbank flows

Velocity related damage

Sill related damage

Control of attached algae

Capacity of artificial channels

Siltation of flood plains

Reservoir siltation

Dispersion - flood flows
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SUBIECT ~ MEETING WITH NRA SOUTHERN FILE NAVE &NUMBER 1+17 G - X
Review of Fluvial R&D
Eateﬁ " %R?ga@out}gern% Offices, Worthing I\/lEElTlNG NWEER
Recorded by R Young
PARTICIPANTS NAMES TITLE REPRESENTING
D Martin Acting Reg. F. Def. Man. ~ NRA (Southern)
R Young Project Manager B&P

Circulation ~ p Martin, G Thompson, D Hockin, File

s\bber NOTES B AMONE
L The purpose of the meeting was to discuss maters relevant to
rev?eev& Euwaf R&D refate ﬁoo d efence currently e|n
carried out
Z RY went through the Briefing Note circulated prior to the megting |
addressing;
1) the aim of the review and the approach being adopted'
ii) the aims of the NRA’ R&D rogrammeadthe ic |
It s, struct {ed P J?gtat [eview r atss caw(
Topic C rluwa nces an processes% commissio
. (Flood Defence);

i) (Jwe results of the ecen MAFF rewe(\f/ of flood and coasts
fence R&D and owt e present stuay relates to this;

iv) the draft framework for Topic CI R&D presented in the note



FILE NUMBER *m+17"76 - 2. MEETING NUMBER | Ao

ez NOTES B F%H&WD
3 Ir}]the %rgeral dl%missmn that foIIoweF a number of %Hg}s came up.

These are given below, In no particy
t) RY stated  that th fra ework  was mtended to be a
) compre ensweehstofe the supjects coveredtg opic Cl.. This

does not imply that an R&D {)rOJect IS needéd for each item,

M ointed out th%t the fragewo%k included a number of
iu Y|e tswh cbhm Included In other ]1 R]csorcommlsseons
a ﬁ Inte (im that one of the purposes of the

ar orcer of pr

reg
review IS to 1dentity such links.
iii) DM Lste the subject areas that are of concern to NRA
Southern):
o integration of rainfall data in aulic models allowi
H rﬂ to be used }or reaq fime H)oog orecasting and controf,
¢ COSt- effectlvehdem n/maintenance of embankments to avoid
cracking at the crst;

* design/maintenance  of runoff storage ponds for
roads/motorways;

« environmentally friendly methods of river bank protection;
polluted sediments (specifically creosote);

* wno|e roject costin g‘ncluolm demolition and linked with
Ole Brolect environmenta sessment

* dlesign procedures/manual preparation.

iv) DM also ||s;]ed subéects he. felt to be of general interest but not
spem IC to the present review.

5 ‘ Pro;ect raisal;
assura

: F sIems (data collection etc, artificial intelligence);
reV|wo aning courses

4, DM wished to discuss the review at the next Area Mana(I;ers

meeting on %01192 He will ask t he fortelrwewsonsubecsof
cogcer In the region, on 053| R%D rojects r’]\? or|t|es
and will send any commensto P y the ndo Ove

>*
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iiz Someofthesub ects fisted in the topic framework fefl under
(i) to |cs/comm|55| ns. RYnoteoP eh ut omte outt%atone

of the purposesof &"vey) W s oilde ity lin %

Ownmitrion C and

i

(fii) " Strong links

Itt ggh In SW mostly - concems . appesrangbu™.y

Issue with regard to FIood DefenecGy
GY) Obviously stron Imksbetween Cl and C8, Response to
Y Emergen%les J p

0|n ed out th t most of the riven in the rgg#on are relatlvel
S or an stee an that th|sc ntrols heglood encecgngernm
the region, Pmts thatarose uring the discussion inclu g
(0 bed or bank frlctlon hot generally a concem as rivers are Y



5.1

5.2

53

54

(vii) no washlands and few pumping stations, to neither are a
concern.

Subjects that BH felt could usefully be addresseq by the NRA (eiU ie”.
E I.‘) Or under some other prggrammegsisnc? Je

O oot 110
SSERS 0(%ateurr(]?atlve moan%mg approaches (e&

. assrejsosnr?]eon ej) In

0 [EVIEW 0 %mstln nInﬂUIArenoff rH
recommenda%lons ﬁon ernin wh|? to us ﬁ”

0 assessment of catchment wetess for rainfall-nmo

Hydraulics.

A rev ewofh drayllic mﬂ %s SID and 2D) defining

recom endi ﬂ IC éjsew en
J |nventoryofeX|st| g river and estuary models.
Structures

) ash. rcks are major robl |n baslc research
goss F]%Iu ng ode testlr’@ es| (%I ance;
1A Work),

VIEW 0 tectlon
le}nsges%mg New p ucts an enV| nmenta Sensitive

Assessm%nt communication and tralnn}%
le r,oro ect costm% 8art|c Iy gaper assessment of
mamte ée repalr and B?tlo? costs ~:

J Ee\{lewo A practices possibly of some value (but see abo ;
J artl?lcP I mte(!llgen in flood waming systems (Iugl“ghm AT A
unysual con Jtons§ -
tional training coLIrses, orPanlsed in-house with tiro
‘3 0 disseminate Informatron

roject management quidelines (use of time sheets,
codtr? efc Rartlcula Impartant i view of
lent/contractor split ini tlat|ves$I

' g,

ﬁ 8%0 lgg atl(?rp])s lé(ﬂtllljcrenswdels (see above)
|||) bank protectlon

Other matters that arose during the meeting were as foIIows .V

) SWRegion ipstituted a QA system about 12monthsao
0 are reagonably appyw% ) :

EI% to ‘promote Inter-re lonisl fmkq



‘H IV
CIRIA report on stabilisation of old quay walls extremel
HS?FFM but needs extending to caterq¥0 Use Wit Hg)og
efence structures:
BH not aware the manual on Maintenance of Hood Defence
oystems u In preparation.
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SUBIECT ~ REVIEW OF FLUVIAL R&D FILE NAVE & NUMBER
4176-2
Date & T 101190 @ 11:00 MEETING NUMBER
Lgcgti%n ™ NRA EZAng%lan]) of?lnc]es, Peterborough 3
Recorded by R Young
Al e e aagr A
ar ineering Manager
r R Weedon H%Cq a[ % g NRA
P Barham Conservatlo O |cer NRA
R Young PEM . B&P

Croultion ~~ AH present + G Thompson, D Hex:kin, File.

i NOTES e G

fthe m et to discuss matters relevant to
review Of fluvial R Pa ﬂoog dg?ence currently beiny

carried out by B&P.

2. RY went through the Briefing Note circulated prior to the meetinj;
addressing:

E} ‘Ee aim oj pe [eview and the e}é)ﬁroach being adopted;
ramme
rn}t rameworﬁ%r To;g]l presented in the note.

3 eneral discussion followjng during which a nymbe 0 nt
aro heée uareI co[ ect\eN(#g CPﬁI s%l\tl\éblle hea@‘J r&gs E)e(i |
ey were discusse

necessarily In the order in which t
a, General Points
) The area covered by the An

t, WIth rivers that eraII
fl the land protecte elng used for a

1, The pur OSE

lian Region | Iar e and reIatlveq
;9 nave low gra |ent and with muc
grlculture Much of the
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NOTES
desjan work is arr ied out n-house. These conditions affect the
prol)qems ace theregore tHe areas of concem |dent| (?

b) The rmuRaI eeds are for reviews fcu rent ractlcesand the
gr@nﬁtmgegrc Uigance manuasrat ert ant e i uto

GUI orta manu ssoa

e ntteoptlons abea |ent| %CO{] Itions. ol

hic tey are sune eavm eres sibility for selecting
which option to use n a part| ular cas to the designer.

¢) Jtisimportant that onservat|on and engineering issues shoulc

) Le considered together during the demg [0CASS rather than
conservation |s% & belgg |0oked at aft I the engineering
assessment has been ma

Links With Other Topics/Commissions

(f followin I|r)ks between the items listed in the draft framework
other toglcs commissions were noted:

ltem in Topic Cl framework  link* to

Gl 4 BAG
§‘8 83C4C8EFG

Possible Research Subjects

ects raised durin temeet being .of concem or where
muﬁajrmatlon appearedgto e out- a Ilacgqng were as fo 1Q llows:

Theme Cl(a) Hydrology
* The effect of under- dralnaeon run-off from agricyltura
Irﬁi ?notcm th%tM Fa%ﬂ) to have examme i”)
will not make the results a Ieg

* Review of flood rgutm% moels to determine advantages anc
disadvantages In ditferént circumstances;

* Calibration of structures (weirs, etc) during flooc
conditions ratF]ertan ungg normgaq?f ) J

x ReV| w of m%trods of archiving historic data to make i
readlyacce53| )

* Review of methods of outof-bank flow measurement.
Theme Cl(b) Hydraulics

* Review of easogabv r# tions in channel friction and how
these are affected by different management practices;

Be

Pre

Ao
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NOTES
* Influence of weed growth on sediment trapping;

* Review of environmentally sensitive sediment management
techniques;

. Rewew of ct}] annel deS|gn methods covering particularly:
osa e channels
annﬁsm aarea?

J natura channels, utilising geo-morphological approaches;

* Review of available hydraulic models.
Theme CI(c) Structures
* Review. of environment IIIy sensitive  aJternatives to
8?s”sY§Qt|'o°n”a' structures river control and energy

0 MOdIflcatIOPS to conventional structures to maximise
recreational USes:

J |ew of mbankmen design practices and analytical
n| uest noeo

d o use |n gengus materials

verse roun onditions
problem of raising ana strengthening existing banks;

* Design of reliable maintenance-free flap valves.
Theme CI(d) Information transfer and training

* Preparation ofnmnuals describing good current practice seen
to De very valua

* Some beneflﬁ in ﬂavm nfa tignal training courses to promote
Inter-regional exhangé of Information.

R

1~3

ANy
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CONSULTINC ENGINEERS

Crorreaor House Telephone 0737 774155

69 London Road )

RechiQ Trie* 24552 ]

Surrey RHI 1LQ I Facsimile 0737 772767 Meeting Notes
SUBJECT MEETING WITH NRA WESSEX FILE NAVE & NUMBER

Review of Fluvial RAD

4176-2
Date & Tone \\MMm 16.11.92 MEETING NUMBER
Location NRA (Wessex) offices, Bridgewater 4
Recorded by R Young
PARTICIPANTS’ NAMES TITLE REPRESENTING
W Grigg Operations & Maintenance NRA (Wessex)
C Hayward New Works NRA (Wessex)
R Young Projcct Manager BAP
Circulation present + g Thompson, D Hockin, File
ITEM DUE FOLLOW-UP
NUMBER NOTES DATE ACTION BY
1 RY opened by explaining the purpose of the study and going through
the Briefing Note circulated before the meeting, addressing u
particular

i) the aim of the NRA’s R&D programme;

ii) the approach being adopted for the study;

iii) the results of earlier reviews; and,

iv) the draft framework for the topic given in the note.

RY suggested that the sequence of the discussion should be:

i)  brief over-view of the characteristics of the Wessex Region U
get the Regions" perceived RAD needs in context,

i) comments on the proposed framework for Topic Cl R&D
including links to other commissions,

iii)  specific areas of concern which could be addressed inthe RAC
programme.



FILE NUMBER

ITEM
NUMBER

3.

3.1

3.2

MEETING NUMBER

NOTES
Overview of Wk Repoa

The region is divided into three areas, each with its own
characteristics

i) Bristol Avon - A fairly small catchment subject to development
pressures but in which little new work is anticipated in the near
future. The main problems are associated with debris removal
and with estimating the effect of new development on runoff.

ii)  Avon and Dorset - Covers the Hampshire Avon, the Stour and
the Frome and includes important areas of sea defences.
Defences consist largely of raised embankments and the major
fluvial problems are related to weed growth and control.

iii) Somerset - This covers the low-lying lands associated with the
Somerset Levels and the sea defences adjacent to the Bristol
Channel. Defence consists largely of raised embankments with
pumping; there are 24 pumping stations in the area. Major
problems relate to water level control, repair and maintenance
of flood embankments, dredging and methods of dealing with
the very heavy silt loads encountered (largely derived from the
sea).

The annual maintenance and new works programmes each have a
value of about £5M. About 50% of the design and appraisal work
and 25% of the construction work for the capital programme are
done in-house.

Comments on Proposed RAD Framework

i) It was felt that the impact of conservation issues should be
given greater emphasis, possibly to the extent of having a
separate section of its own within the framework. The oeed to
take conservation issues into account at all stages (feasibility/
appraisal, design, construction, operation and maintenance) was
stressed throughout the meeting.

ii) A number of over-laps with other topics within Commission C
were noted, in particular:

Cl(a) with C2
Cl(b)(i) with C2
Waves with C6
Estuaries with C6.

iii) Links with other commissions were noted, most particularly
with F and G. A point given special emphasis was the
interaction between channel/bank maintenance practices and
conservation aims.

DUE
DATE

or 1*-

FOLLOW-UP
ACTION BY
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51

52

53
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Specific Areas of Coaocra

General Comments

i)

Important that the outcome of R&D is presented in a way that
can be used easily by practising engineers. This can most easily
be done by preparation of guidance notes oo particular topics.
Very often these notes would summarise existing best practices
rather than present new work, allowing the user to the
different options open to him for carrying out a particular tuk.

The proposed changes to die NRA structure and the
introduction of market testing will mean that in future
maintenance is likely to be put out to tender. Woriting and
assessing such tenders will need the maintenance requirements
to be established much more rigorously than at present,
requiring detailed knowledge of channel roughness, range and
variation and probably requiring, ultimately, a hydraulic model
of each river.

Cl(@ Hydrology

i)

need for improvement to runoff forecasting, linking weather
radar output to prediction of river levels. However, work is
already in band and additional costs probably unecessary, except
as mentioned below;

impact of land drainage on runoff;

impact of urban development on runoff:

guidance on appropriate combination of events to take to
model tidal/river flow interaction.

guidance on relationship between frequency and physical extent
of event, to assist operational, response decisions.

Cl(b) Hydraulics

i)

estimation of channel friction, particularly in response to:
effect of different maintenance practices

* seasonal effects;

afflux at bridges, culverts and other structures major problem,

USBR manuals need to be updated;

geomorphological approach to river management, particularly

with regard to river bank stability, sediment movement, need

for dredging, changes in hydraulic gradient;

modelling of sediment transport and particularly scour (rale it

which bed will scour during floods and how this will effect

water levels);

review of hydraulic models needed, both steady-stale

(backwater curve) and dynamic models;

guidance on monitoring behaviour of rivers, particularly with

regard to river and aerial surveys.

DUE
DATE

1

FOLLOW-UP
ACTION BY
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Cl(c) Structures

i)

i)
i)

main problem is design of gate/sluice structures to prevent
jamming during operation;

design guidance notes would be useful;

guidance for automation of structures, giving best practice for
both control (automatic and remote) and monitoring.

Cl(d) Information Transfer/Training

i)

real need for proper analysis and storage of existing data (this
applies particularly to-hydrological data and doesn't really fall
under R&D but nevertheless identified as cause for concern);
information transfer and communication between regions
currently poor;

inter-regional seminars to discuss capital schemes and
operational procedures would be very useful;

guidelines for preparation of operational band-over packages
(transfer information from designers to operators) very useful.

DUE
DATE-

FOLLOW-UP
ACTION BY



I N N

Il E& PARTNERS
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Grosvenor House
69 London Road
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Pxe( 1 at £L>
SUBJECT MEETING WITH WELSH NRA FILE NAMVE & NUMBER
Review of Fluvial R&D
4176-2
Date & Time 16.11.92 @ 230 pm MEETING NUMBER
Location NRA (Wales) offices / *
Recorded by  R. Young
PARTICIPANTS’ NAMES TITLE REPRESENTING
Terry Widnall SE Area General Manager NRA
Richard Howell Conservation & Recreation
Officer NRA
Geoff Bayliss Flood Defence Officer NRA
Richard Young Project Manager B&P
GiQuialiGi All present tG 1hompson, D Hockin *
ITEM DUE FOLLOW-UP
NUMBER NOTES DATE ACTION BY
1. RY opened the meeting by going through the Briefing Note
circulated before the meeting, mentioning in particular*
(i the purpose of the study and the approach being adopted;
(i) the aim of the NRA’s R&D programme;
(iii)  the result of earlier reviews and;
(iv)  the draft framework for the topic given in the note.
2. RY suggested that the discussion should generally follow the

sequence:-

Q) brief over-view of the characteristics of the Welsh Region, tc
set subsequent comments in context;

(i) general comments on the R&D programme;

(iiiy ~ comments on the proposed framework;
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ITEM DUE FOLLOWAUP
NUMBER NOTES DATE ACTION BY

(iv) specific areas of concern that could be addressed in the R&D
programme.

The notes that followed are organised as above.
3- Overview of Welsh Region

3.1 The region contains a number of relatively short, steep rivers giving
rise to discrete local problems, generally covering relatively small
areas. Some design work is carried out in-house but the bulk (80%)
is put out to consultants.

3.2 The nature of the region’s rivers means that erosion in high-energy
flows is a matter of some concern. Fishing is important and
therefore the impacts of both capital and maintenance works on fish
(eg. gravel spawning ground) are important.

4. General Comments on R&D Programme

4.1 R&D must show practical applications in short time scale,
demonstrating benefits and cost savings. Therefore important to
address items which represent significant expenditure to the NRA,
such as channel maintenance etc.

4.2 Avoid collection of data for the sake of it.

43 Preparation of guidance notes and manuals thought to be very
.useful. Two such reports are the UEA reports on:-

"River Engineering in gravel based rivers"
"Review of Bank Erosion Techniques in High Energy Rivers"

4.4 There would be considerable advantage in carrying out detailed
monitoring of selected schemes/catchments. This would be a long-
term commitment, with regular up-dated reports to indicate long-
term effects of schemes.

4.5 More opportunities for discussion of problems/solutions between the
region would be useful. This could take form of a list of contacts
with experience of particular problem and encouragement to get in
touch with them. This could cover not only design and management,
but also emergency conditions.

5. Comments on Proposed Framework

51 "Design for maintenance” needs to be included as a separate item in
the framework.

5.2 "Changes in land-use and effect on run-off could also be included
separately.
5.3 "Conservation implications" already mentioned in Cl(c) and not

appropriate to identify it as a separate subject; the aim should be to
ensure that they are taken into account in all work anyway. -
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62

63
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A number of over-laps with other commissions were noted,
particularly with B, F, G, C2 and C4.

Specific Areas of Concern

Cl(a)

(i)

(i)

(iii)

Cl(b)

(i)

(iii)

(iv)

(v)
Cl(c)
()
(i)
(iii)

(iv)

Hydrology

Effect of changes in land-use (particularly agricultural field
drainage and afforestation) on run-off;

Problems with accessing and processing historic data (much
data exists but without having been processed and therefore
not in a readily accessible form);

Review of hydrological modelling techniques and capabilities
of different models very useful (should also cover hydraulic
modelling, see below).

Hydraulics /

need for guidelines on how channel resistance (discharge
capacity) is affected by various conditions or methods of
management, particularly:-

single bank working
* river bed with boulders
* fishery protection groynes

energy dissipation in steep rivers (eg. drop weirs etc); need
for guidance notes/review;

sediment movement can be a problem eg. in fishing pools,
meandering into  flood-banks (indicating need for
geomorphological approach to river analysis);

impact of shoal removal on conditions downstream
(particularly environmental implications, erosion problems);

disposal of dredged materials can be expensive.
Structures

fool-proof Fish pass design;

guidance on bed stabilisation/erosion control;

alternatives to block-stone for bank protection in high energy
flows;

means of tying in-filled breach in bank to non-breached
section.

Pigc \

FOLLOW-UP
ACTION BY
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(i)

(iii)
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NOTES

Information transfer/training

whole project costing important, particularly when assessing
maintenance requirements;

long-term monitoring of selected schemes representing range
of conditions and regions would be very useful. All aspects
(including conservation impacts, maintenance practices)
should be undertaken;

more in-career training needed.

DUE
DATE

Pag*

FOLLOW-UP
ACTION BY
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SUBJECT

FLUVIAL R&D REVIEW

Telephone 0737 7741S5

I Tdex 24552
Facsimile 0737 772767

Consultation with Thames NRA

Meeting Notes

FILE NAVE & NUMBER

4176
Date & Tune 1.12,92 @ Ik3Gam MEETING NUMBER
Location Thames NRA HQ f k
Recordedby R M Young
PARTICIPANTS’ NAMES TITLE REPRESENTING
> Andy Stuart Acting Project Manager NRA
v" Doug Milk . Technical Support Manager
(Survey/Modelling) NRA
Andrew Brookes Senior Technical Officer
Geomorphology NRA
Richard Young Associate/PEM B&P
Circulation  AJJ above, GT, DH, File
ITEM DUE FOLLOW-UP
1 NUMBER NOTES DATE ACTION BY
1 RY opened by explaining the purpose of the study and going through
the Briefing Note circulated before the meeting, mentioning in
particular:
i) the aim of the NRA's R&D programme;
ii) the approach to the study being adopted;
iii) the results of earlier reviews, particularly the SERC Flood
Channel Facility questionnaire and the MAFF Advisory
Committee review;
iv) the draft framework for Topic ClI R&D given in the note.
2. RY suggested that the sequence of the discussion should be as

follows:

i) general comments on NRAs R&D Programme;

ii) comments on the proposed framework for Topic Cl R&D,
including links to other topics/commissions;

iii) specific areas of concern which could be addressed in the R&D

programme.
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General Comments on R&D Programme

(i) R&D must be focussed on immediate and long-term needs of
NRA;

(ii) Prioritisation and selection of R&D projects must take note of
links/impacts between the various R&D topics and
commissions;

(iii) Inter-functional transmission of information about R&D
projects appears to be inadequate.

(iv) R&D must be presented in a way that can be used by people
on the ground - preparation of a PLGN is not always sufficient
and additional means (training etc) of making information
available needs to be considered. Procedure should be:

Research - Simple guidelines/procedure - Distribution

(v) Insome areas, reviews of existing information and presentation
in usable form would be more valuable than carrying out
further R&D.<

(vi) Need for cross-fertilisation with other research organisations
(eg. MAFF) as the perception is that communication is poor
(ie MAFF are known to have carried out research into subjects
of interest but the results have not been made available within
NRA).

Proposed Framework for Topic Cl Research
(i)  no major comments forthcoming;

(ii) considerable over-lap with other topics/commissions noted, in
particular:

Cl(a) with C2 and B
Cl(b)(i) with C2, C3, C4
Cl(b)(ii) with C3,C4, D, E
Cl(c) with C4#D, E, F

(iii) all subjects have links with Commission G.

Areas of Concern (and additional comments)

Cl@) Hydrology

(i) extreme event rainfall profiles

(ii) run-off from urban areas

(iii) work on data collection/retrieval already in hand

(iv) review of flood run-off models already done but results not
widely circulated

(v) general feeling is that existing procedures are adequate and
further R&D is unlikely to have major impact on them.

CI(V) Hydraulics

(i) estimation of channel friction is major problem, particularly:

P of 3
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» 2 stage channels
» effect of different maintenance practices
» seasonal effects
what research has been carried out is not readily usable; review
of existing information very timely

head loss at structures is also major problem; particularly:

e Dbridges,

» culverts

o skew weirs

» structures with multiple gates

data on culverts in USBR manuals useful but not broad
enough;

considerable information on waves already available in
Commission E;

energy dissipation in natural channels links to catchment
topography work carried out in Topic C3;

Thames locked into one hydraulic model so not interested in
review - thiswork carried out already and presented at meeting
(although results possibly not well publicised);

importance of geo-morphological approach to river hydraulics
and sediment transport emphasised (see copy of letter from
Andrew BulJokes atiached).

Cl(c) Structures

(i)

(i)

problems identified (not all of which are amenable to R&D)
include:

* gate vibration

seal friction

protective coating for steelwork

design to comply with Health & Safety requirements
trash screens (note - research already in hand)

silt traps

advice on circumstances dictating choice of structure

risk assessment concerning flood storage reservoirs

effect of erosion on inadequately designed defences
means of isolating existing structures for maintenance
(where design does not allow for this);

¥ % % ¥ ok x X X *

preparation of design guidance notes etc seen as useful.

CICd) Information Transfer Training

(i)
(i)

(i)

quality assurance assumed to include quality audits; .

post project appraisal is frrequently key to both identification
and effective undertaking of R&D projects;

needs for information transfer/training etc referred to above.

P»*e £ of J
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SUBJECT REVIEW OF FLUVIAL R&D FILE NAVE & NUMBER
MEETING WITH NRA NORTHUMBRIA
4176-2
Date & Time 1330 hrs Wednesday 4th November 1992 MEETING NUMBER
Location *x 7
Recorded by D.L. Hockin
PARTICIPANTS' NAMES TITLE REPRESENTING
Mr.A.Clarke Area Engineer (North) NRA Northumbria
Mr.D.Archer Principal Hydrologist NRA Northumbria
Mr.D.L.Hockin Consultant B&P
Circulation A.Clarke, R.Young, G.Thompson, File.
ITEM DUE FOLLOW-UP
NUMBER NOTES DATE ACTION BY
1L The purpose of the meeting was to discuss matters relevant to 11

review of fluvial R&D related to flood defence currently beiji
carried-out by B&P.

2. DLH went through the Briefing Note circulated prior to the meetir g.
Attention was drawn to the main points listed in the Briefing Nole,
namely:-

i) the aim of the review and the approach that was being
adopted;

ii)  the aim of the NRA’s R&D programme and the way in whi :h
it is structured, indicating that the present review is specifica ly
concerned with Topic CI (fluvial defences and processes) bf
Commission C (flood defence);

iii)  the results of the recent MAFF review of flood and coastjal
defence R&D and its relation to the present study;
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iv) the results of the response by the NRA Regions to the
guestionnaire issued during the SERC Flood Channel Facility
Review.

Tony Clarke said he was doubtful if the Northumbrian Region could
contribute very much to the study in view of the fact that the Region
only carried-out some two capital projects each year. DLH said that
despite this fact there must be some areas where they would benefit
from R&D and it was an opportunity of bringing their particular
needs to the notice of the NRA at national level. A general
discussion then followed and the following points were made:-

PROPOSED FRAMEWORK FOR NRA TOPIC ClI R&D
Table 7 Part 1 - Theme Cl(a) Response to Meteorological Events.
Cl(a)2

* DA mentioned the problems that Northumbria have
encountered in respect of the run-off from catcments whose
characteristics have been materially altered by substantial
opencast mining and subsequent reinstatement. He thought
that an additinal class of catchment should be included to
cover this and suggested “artificial’.

* DA also indicated that their region had extensive areas of
forest and that considerable changes in run-off when ground
was first planted, and to a lesser extent when trees were felled.
Was there a need for a special heading to cover this situation
which did arise in other Regions?

Cl(a)4

* It was considered that Cl(a)4 had strong links to Commission
B and that there was also a link to C4, Operational
Management.

Cl(a)5

* Both AC and DA saw a strong link between this reference and
C2 and the need to avoid duplication of effort.

* The collection of snow melt data was also considered to be
linked to Topic C4.

«
* A link was perceived between "forecasting™ in Cl(a)5 and
"Response to emergencies” covered by Topic C8.

DUE
DATE
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Table 7 Part 2 - Theme Cl(b) Prediction of Flows and Water Levels
Cl(b)2

* Both AC and DA considered that the discharge through
culverts and bridges should be included as subjects in this
reference.

* Northumbria along with several other Regions have problems
associated with very steep channels and it was thought that this
might also be considered as a separate subject.

Table 7 Part 3 - Theme CI(c) Control and Protection Structures
Cl(c)2

* AC asked whether "silt traps" also covered the provision of
gravel traps.

Table 7 Part 4 - Theme CI(d) Improving Efficiency and
Effectiveness.

cl(d)l

Both AC and DA considered this reference most important in
view of the division of responsibility now experienced in The
NRA between client, contractor and operational management.

NORTHUMBRIA REGIONS SUGGESTIONS FOR R&D
PROJECTS & PRIORITIES.

Following discussion the following the following items of R&D were
consdidered to be most important:-

1 Investigation into the frequency of flash floods, the areas
covered by them, intensity of rainfall experienced, including
their probability of occuring at a given location.

2. The need to update and improve the accuracy of methods of
flood estimation, making use of additional data that has been
accumulated since the FSR was first produced.

The need to consider how representative our present records
are by examining long term records and looking at historical
events and the geomorphology of respective catchments.

The need for the systematic collection of sediment transport
data by establishing a national network of sampling stations,
covering different types of rivers and catchment geology. The
sample catchments to be greater than 500 sg.km.

DUE
DATE
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ANY OTHER RELEVANT MATTERS

AC and DA agreed that the provision of practical guides and
manuals telling them how to apply the latest research and

developments, would in many instances be more helpful than
additional research.

DA wondered whether the system of producing detailed frameworks
for the different research topics didn’t lead to a degree of overlap in
research effort, but he didn’t suggest an alternative solution.

DUE
DATE
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SUBJECT REVTW OF FLUVIAL R&D FILE NAMVE & NUMBER
MEETING WITH NRA NORTH WEST
4176-2.
Date & Time 1400 hrs Monday 9th November 1992 MEETING NUMBER
Location
Recorded by  D.L. Hockin
PARTICIPANTS’ NAMES TITLE REPRESENTING
Mr.P.Walsh Flood Defence Manager NRA (N.West)
Mr.R.R.Westley Engineering Manager NRA (N.West)
Mr.A.H.Taylor Mechanical Services Manager NRA (N.West)
Mr.P.Spencer Modelling Engineer NRA (N.West)
Mr.P.Younge Planning Engineer NRA (N.West)
Mr.D.L.Hockin Consultant B&P
Circulation R.R.Westley, R.Young, G.Thompson, File
ITEM DUE FOLLOW-UP
NUMBER NOTES DATE ACTION BY
L Peter Walsh NRA(NW), Flood Defence Manager sat in anc
contributed for the first half hour of the meeting, but then had tc
leave and RRW acted as the main respondent on the NRA side.
2. The purpose of the meeting was to discuss matters relevant to the
review of fluvial R&D related to flood defence currently beinj
carried-out by B&P.
3. DLH went through the Briefing Note circulated prior to the meeting
Attention was drawn to the main points listed in the Briefing Nofc
namely:-

)] the aim of the review and the approach that was beinj
adopted;

i) the aim of the NRA’ R&D programme and the way in whicl
it isstructured, indicating that the present review is specifically
concerned with Topic Cl (fluvial defences and processes) o
Commission C (flood defence);

Form rv)?
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iii)  the results of the recent MAFF review of flood and coastal
defence R&D and its relation to the present study;

iv)  the results of the response by the NRA Regions to the
questionnaire issued during the SERC Flood Channel Facility
Review.

In order to make the best use of the available time, DLH suggested
that the following items should be considered in sequence:-

a) Framework for NRA Topic ClI R&D

b) Current NRA research programme, MAFF Review and SERC
questionnaire topics

c) , NW Region’s suggestions for R&D items

d) NW Region’s priorities in respect of R&D

e) Any other relevant matters

PROPOSED FRAMEWORK FOR NRA TOPIC CI R&D

The four parts of the draft framework were considered in order, the
following observations being made by the NW staff: -

Table 7 Part 1 - Theme Cl(a) Response to Meteorological Events.
Cl(a)5

PW was of the oppinion that "Forecasting™ was the wrong title for
Cl(a)5 and that "Prediction” was more suitable. He was also of the
oppinion that statistical analysis should be included as a specific
subject in Part 1 of the framework

Table 7 Part 2 - Theme CIl(b) Prediction of Flows and Water Levels.
Cl(b)l

* RRW thought that the title of CI(b)I "channel friction" was
too narrow and that “channel resistance” was more
appropriate, as it would cover other channel losses that must
be considered, such as those at bends, meanders, junctions,
contractions, expansions etc.

Cl(b)2

* PW and the others felt that the discharge through culverts
should be included as one of the subjects in Cl(b)2. The
widely used U.S. Department of Transportation Hydraulic
Charts only cover a limited number of sections and further
work was considered necessary.

Page
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PS thought that discharge through bridge openings should be
included in Cl(b)2.

RRW felt that discharge capacity and water surface profiles at
channel junctions should constitute one of the R&D subjects
included

Some discussion took place about the division of Part 2 into
two sections - Hydraulics and Sediment Transport - as to
whether this was necessary. PW thought that Part 2 should be
reviewed and clarified. Was it necessary to have both Cl(b)8
and CIl(b)9 and couldnt they be brought together under
"channel conditions"?

PW was insistent that the framework should include the design
of environmentally acceptable channels and establishing the
balance between their hydraulic design and environmental
acceptability.

Table 7 Part 3 - Theme CIl(c) Control and Protection Structures.

cl(o)l

*

RRW thought that the title should be "Flow and level control"
to acknowledge the fact that level control is one of the basic
uses of gates or sluices, particularly by regions with
navigational responsibilities.

CI(c)6

*

RRW and others considered that the title *Washlands" was far
to restrictive and only reBerred to one form of storage. It was
considered that "Flood storage" would be preferable and would
embrace washlands as well as offstream and onstream flood
storage ponds and reservoirs.

It was felt that there were links between Cl(c)6 and Cl(c)3
through the need for energy dissipation at outlets from storage
ponds and reservoirs and also to Cl(c)7 by way of discharge
through outfalls.

Cl(c)7

*

There were doubts expressed about the inclusion of "drainage
channels™ in view of the subjects set down in Part 2 of Table
7. What was this item supposed to cover?

RRW noted that there didn’t appear to be any subject heading
in any part of the framework that would cover peat shrinkage
or other ground subsidence or settlement that could affect the
discharge from a drainage system.

DUE
DATE
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Table 7 Part 4 Theme CI(d) Improving Efficiency and
Effectiveness

cl(d)l

* AHT asked whether "whole project costing” was the same as
"life cycle costing" taking into account all design, construction,
operating and maintenance costs throughout the life of the
project.

* A similar query was raised concerning the item "quality
assessment". Was the item supposed to be "quality assurance"
and if not, what did it cover?

CURRENT NRA RESEARCH PROGRAMME, MAFF REVIEW
& SERC QUESTIONNAIRE.

The NRA representatives were aware of the present NRA research
programme and had also studied the MAFF review and the topics
listed in the SERC Review quetionnaire.

NORTH WEST REGIONS SUGGESTIONS FOR R&D TOPICS.

The NW representatives were asked by DLH to give their oppinions
as to the most important subjects for research and development -
bearing in mind the NRA’s criteria for assessing such projects. The
following suggestions were made by R.R.Westley, P.Spencer and
Phil.Younge

R.R.Westley

* The most important subject as far as he was concerned was
the study of the effects of silt deposition on the stability of
channel banks. The deposition of silt on the banks of the
River Mersey and the subsequent induced bank slips had cost
the N.W.Region over £1M/annum in the past two years. A
solution to the problem or its alleviation following hydraulic
or other studies would lead to substantial financial savings.

P.Spencer

* PS was concerned at the lack of gauged data for urban
catchments -particularly the smaller catchments and the need
to obtain this and develop more accurate methods of
estimating run-off for these conditions.

* He was also concerned with the difficulties of collecting data
in these urban areas in the face of vandalism and thought that
some study should be carried-out into the problem.

* The Flood Studies Report should be updated in the light of
the additional data gathered since its publication and in
particular, a new slim guide to its use should be prepared,

DUE
DATE
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incorporating the material in the numerous supplementary
reports.

There was a need for a guidance document on the capacity of
channels with drowned berms. He didn’t seem overpleased
with the information that had come out of the SERC study so
Ear!

He considered that there was a need for a.new backwater
model. Model HEC 2 was available but was old fashioned and
not user friendly’. Equations have been improved and there
is a need for an improved and more accurate model. This
particularly applies where steep, supercritical channels are
involved.

Bridges - there are a number of methods of calculating the
sfflux through bridges and a need to carry-out an assessment
of these and produce a guidance manual for practising
engineers. The possibility of producing a good computer
program for dealing with the problem should also be
considered.

Weirs - non-standard weirs are often encountered and there
is little guidance or data on establishing accurate discharge
curves for them. Some further research or the preparation of
guidance notes would be helpful, (quoted rectangular weir
without end contractions and dropped centre section).

Further R&D work required to improve the accuracy of flood
computational methods to meet higher demands being made
in respect of cost/benefit analysis.

Manning’ ’n’ - estimates of roughness commonly made by
considering the photographs in Ven Te Chow’ ’OPen
Channel Hydraulics'. The illustrations are of American rivers.
Isn’t it time that a similar set of photographs of British rivers?

Phil.Younge

There is a need for further study of the discharge through
culverts -taking into account more cross-sections than are
covered by the U.S. charts.

Debris - considerable problems are caused by the debris that
collects in channels at bridges and on screens. Investigation
might lead to the cost of dealing with it.

Further research work is required in order to give practising
engineers guidance in the design of environmentally acceptable
channels.

DUE
DATE
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The question of flood zoning is likely to be of increasing
importance in the United Kingdom in the future. Practical
guidance notes and recommendations should be produced for
practising engineers following consideration of methods
adopted in the U.S. and elsewhere.

NORTH WEST REGION'SPRIORITIES IN RESPECT OF R&D.

After some discussion it was agreed that the priorities for R&D
work as far as the North West Region is concerned are:-

1.

2.

Study of the effects of siltation on bank stability.
Improved data and methods of computing urban flood flows.

Improved channel backwater program - inbank flows essential,
overbank flows desirable.

Guidance on calculating head losses at bridges and production
of comprehensive computer program.

Design information and guidance for environmentally
acceptable channels.

Production of British photographic guide to channel rugosity.
New updated slim guide to Flood Studies Report.

Improved methods and guidance notes for establishing
accurate head/discharge curves for non-standard weirs.

ANY OTHER RELEVANT MATTERS.

The NRA representatives agreed that their work would be made
much easier if practical guidance notes and manuals were issued
telling them how to make effective use of the latest available
research and practice in their field.

DUE
DATE

Page 1(:0‘ C

FOLLOW-UP
ACTION BY



BINNIE&.PARTNERS

CONSULTING ENGINEERS
GrosvenorHouse g elephone 0737 774155
69 London Road
Redhill Telex 24552 ]
Surrey RH11LQ Facsimile 0737 772767 Meeting Notes
Page /| of
SUBJECT REVIEW OF FLUVIAL R&D FILE NAME & NUMBER
MEETING WITH NRA YORKSHIRE
4176 - 2
Date & Time 1430 hrs. Wednesday 11th November 1992 MEETING NUMBER
Location S i
Recorded by D.L. Hockin
PARTICIPANTS NAMES TITLE REPRESENTING
Mr.D.Wilkes Flood Defence Co-ordinator NRA
Mr.ICAllison Civil Engineer NRA
MrJ.Pygon Conservation Officer NRA
Mr.D.L.Hockin Consultant B&P
Circulation ~ D.Wilkes, R.Young, G.Thompson, File
ITEM DUE FOLLOW-UP
NUMBER NOTES DATE ACTION BY
1. David Rooke, Northern Area Engineer was scheduled to come to

the meeting but was unable to attend.

The purpose of the meeting was to discuss matters relevant to the
review of fluvial R&D related to flood defence currently being
carried-out by B&P.

3. DLH went through the Briefing Note circulated prior to the meeting.
Attention was drawn to the main points listed in the Briefing Note,
namely:-

i) the aim of the review and the approach that was being adopted;

ii) the aim of the NRA’s R&D programme and the way in which
it is structured, indicating that the present review is specifically
concerned with Topic Cl (fluvial defences and processes) of

, Commission C (flood defence);
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iv) the results of the response by the NRA Regions to the
questionnaire issued during the SERC Flood Channel Facility
Review.

In order to make the best use of the available time, DLH suggested
that the following items should be considered in sequence:-

a) Framework for NRA Topic ClI R&D

b) Current NRA research programme, MAFF Review and SERC
guestionnaire topics.

c) Yorkshire Regions suggestions for R&D items
d) Yorkshire Regions priorities in respect of R&D

e) Any other relevant matters

PROPOSED FRAMEWORK FOR NRA TOPIC ClI R&D

The four parts of the draft framework were considered in order, the
following observations being made by the Yorkshire NRA staff:-

Table 7 Part 1 - Theme Cl(a) Response to Meteorological Events.
Cl(a)4

* DW expressed the Yorkshire Regions interest in the
development of telemetry systems for obtaining real time data
and the links between developments in this field and items in
Cl(a)3 and Cl(a)5.

Table 7 Part 2 - Theme CI(b) Prediction of Flows and Water
Levels

CI(b)l & Cl(b)2

*  The general concensus of oppinion was that these two sections
should be combined.

* KA raised the question of discharge capacity through bridge
openings (see N.W.Report) and suggested that this subject
should be included.

*  The question of discharge over washland banks was raised at
this point and it was decided that it would best be covered by
Cl(c)l.

Table 7 Part 3 - Theme CI(c) Control and Protection
Structures

DUE
DATE
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cl(c)l

* It was considered that "flumes" should be included in the
subject headings.

Cl(c)4 & Cl(c)5

* KA pointed out the link between Cl(c)4 and ClI(c)5 and
indicated that bank materials, construction and maintenance
were of considerable importance and should be covered here or
in some other part of the research programme (C4 ?).

Cl(c)6

* It was agreed that the subject title "washlands" was too
restrictive and that "flood storage" would be preferable.

* KA indicated that it was not just inflow, outfall and storage that
concerned them in respect of washlands, but the need for more
information on flow within the washland after it came into use.
The question of discharge into washlands over floodbanks
forming long natural spillways was also raised at this point and
it was decided that it could be covered in Cl(c)I.

Table 7 Part 4 - Theme CI(d) Improving Efficiency and
Effectiveness

cl(d)!

*  DW asked where cost/benefit analysis and any associated R&D
fitted into the fluvial defence framework or other topics or
commissions. Could it be considered as being considered by
"scheme prioritisation"?

*  Asat N.W,, the meaning of "quality assessment" was raised. Did
it mean "quality assurance" or was it an appraisal of the quality
of work or workmanship - rather a subjective subject!

*  DW commented on the increasing importance of design team
selection when increasing amounts of work were being put out
to consultants and other agencies by the NRA. He thought that
this subject should deal with the selection of ‘outside’ teams as
well as those composed of NRA staff.

CURRENT NRA RESEARCH PROGRAMME, MAFF REVIEW
& SERC QUESTIONNAIRE.

The NRA representatives were aware of the present NRA research
programme and had also studied the MAFF Review and the topics
listed in the SERC Review questionnaire.

DUE
DATE
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YORKSHIRE REGION’S SUGGESTIONS FOR R&D TOPICS.

The Yorkshire representatives were asked by DLH to give their
oppinions as to the most important and urgent subjects for research
and development - bearing in mind the NRA’s criteria for assessing
such projects. The following suggestions were made by John Pygon,
Ken Allison and David Wilkes:-

J.Pygon

*

There was a clear need for more information and guidance on
the design of environmentally acceptable and sensitive channels
and floodbanks.

There was a need to for guidance and the development of
systems of cost/benefit analysis that embraced total benefits -
including environmental costs and benefits.

Studies should be carried-out and guidance given on the
establishment of a comprehensive design system, incorporating
environmental requirements, that would cover scheme
promotion,, design team selection, post project appraisal and
whole project costing (or lifetime costing).

K.Allison

*

KA considered that further study and improved accuracy in
establishing channel resistance and capacity were the first
priority. Of the latter, channel capacity was considered the more
important of the two.

He was concerned that research should be directed towards
real channels’ i.e. those encountered by the practising engineer
in the urban environment, affected by the past works of man,
rather than theoretical mobile bed channels and research of
rather an indefinite nature into channel morphology.

More accurate information is required in respect of the
discharge into washlands or flood storage ponds over long
lenghts of overspill bank.

Further studies are required of flows within washlands after
after water has spilled into them from the river.

Need for the collection of more data from urban catchments.
Need to digitise all national rainfall data.

Need to update FSR in light of additional records since first
published.
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need for co-operation and avoidance of duplication in research
work.

Further information and guidance required in respect of the
effects of vegetation on channel capacity.

Practical guidance on assessing the discharge of two stage
channels, (doubts expressed as to the ‘practical’ nature of
manuals that might be forthcoming from the SERC studies!).

D.Wilkes

Concern at the multiplicity of river models and of the oppinion
that an “audit' should be carried-out by competent and unbiased
persons and a guidance document produced on model
performance and their selection and use.

YORKSHIRE REGION’S PRIORITIES IN RESPECT OF R&D.

Following discussion it would appear that the main priorities as far
as the Yorkshire Region are concerened are:-

1. Improved methods of estimating channel capacity - including
two stage channels.

2. Guidance on the design of environmentally acceptable channels
and floodbanks.

3. Additional information on the effect of snowmelt on flood
flows. (1.0.H. are already preparing a model for Yorkshire
Region).

4. Audit and guidance document on the selection and use of river
models.

5. Collection of additional data and the development of more
accurate methods for computing the run-off from urbanised
catchments.

6. Extending and digitising the present rainfall data.

ANY OTHER RELEVANT MATTERS.

The NRA representatives agreed that the provision of guides and
manuals telling them how to make effective use of the latest research

and developments would in many instances be more helpful than
additional research.

DUE
DATE
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SUBJECT REVIEW OF FLUVIAL R&D FILE NAME & NUMBER
MEETING WITH NRA SEVERN/TRENT
4176- 2
Date & Time 1030 hrs Friday 13th November 1992 MEETING NUMBER
Location Jtio
Recorded by  D.L. Hockin '
PARTICIPANTS’ NAMES TITLE REPRESENTING
Mr.R.Main-Smith Princ.Eng. Policy & Planning NRA S/T
Mr.S.Powers Princ.Eng. Lower Trent NRA S/T
Mr.D.L.Hockin Consultant B&P
Circulation R.Main-Smith, R.Young, G.Thompson, File.
ITEM DUE FOLLOW-UP
NUMBER NOTES DATE ACTION BY
1 The purpose of the meeting was to discuss matters relevant to the
review of fluvial R&D related to flood defence currently beinj
carried-out by B&P.
2. DLH went through the Briefing Note circulated prior to the meeting
Attention was drawn to the main points listed in the Briefing Note,
namely:-
i) the aim of the review and the approach that was being
adopted;

i) the aim of the NRA’s R&D programme and the way in which
it is structured, indicating that the present review h
specifically concerned with Topic CI (fluvial defences anc
processes) of Commission C (flood defence);

iii) the results of the recent MAFF review of flood and coasta
defence R&D and its relation to the present study;
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iv) the results of the response by the NRA Regions to the
guestionnaire issued during the SERC Flood Channel Facility
Review.

In order to make the best use of the available time, DLH
suggested that the following items should be considered in
sequence:-

a) Framework for NRA Topic ClI R&D

b) Current NRA research programme, MAFF Review and
SERC questionnaire topics

c) Severn/Trent Region’s suggestions for R&D items
d) Severn/Trent Region’ priorities in respect of R&D
e) Any other relevant matters

PROPOSED FRAMEWORK FOR NRA TOPIC CI R&D.

The four parts of the draft framework were considered in order, the
following observations being made by the Severn/Trent staff:-

Table 7 Part 1 - Theme Cl(a) Response to Meteorological events.

Cl(a)l & Cl(a)2

* RMS indicated that could be possible close links between
work carried out under the above references and research
that could be carried-out under topics C2 and C3 and care

must be taken to avoid any duplication of effort.

Table 7 Part 2 - Theme CIl(b) Prediction of Flows and Water Levels.

Cl(b)2

* SP pointed out that provision should be made under this
reference for work on the discharge capacity of bridges and
culverts.

Cl(b)8 & CI(b)9

* RMS and SP thought that there were too many separate
references in Part 2 and that Cl(b)8 and 9 could be
combined under the general heading of "conditions in
channel*1

* Both RMS and SP pointed out that practising engineers are
more often concerned with scour at structures rather than
general bed scouring. The possibility had to be considered
during the design

DUE
DATE
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stage and there must be a subject ’pigeon-hole’ for this in the
framework as well as for scour in natural channels. The
subject could also be of some concern in Cl(c)5.

Table 7 Part 3 - Theme Cl(c) Control and Protection Structures

Cl(c)l

* Both RMS and SP indicated that flumes and siphons should
be included as subject headings under this reference.

* The various types of control used in flood storage - both
washlands and flood storage reservoirs could either be
included under this reference or under CIl(c)6 - some
indication should be given to avoid any confusion. Possibly
"outfalls” could be transferred to Cl(c)l, drainage channels
omitted altogether and reference CIl(c)7 left to deal with
pumping stations.

Cl(c)2

* Do gravel traps need to be included as a separate subject
heading in this reference or is "silt traps” a generally
acceptable, all-inclusive heading?

Cl(c)5

* It was felt that there was a link between this item and the
asset survey being carried-out under Topic CA4.

Cl(c)6

* It was considered that that the subject heading of
Washlands" was too narrow and that “Flood storage™ would
be preferable.

* RMS thought that flood storage was a form of flow control
and consideration might be given to incorporating the
subjects in Cl(c)l and scrapping Cl(c)6.

Cl(c)7

* What does this cover in view of Cl(b)l and Cl(b)2 ?
Couldn’t drainage channels be dropped or included in the
above references ?

CURRENT NRA RESEARCH PROGRAMME,
MAFF REVIEW & SERC QUESTIONNAIRE /

The NRA representatives were aware of the present NRA research
programme and had also studied the MAFF Review and the topics
listed in the SERC Review questionnaire.

DUE

DATE .
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SEVERN/TRENT REGION’S SUGGESTIONS FOR R&D TOPICS
AND PRIORITIES.

The Severn/Trent representatives were asked to give their oppinions
as to the most important and urgent subjects for research and
dvelopment - bearing in mind the NRA’ criteria for assessing such
projects. The following suggestions were made and are set down in
order of priority:-

1.

Debris *further study is required of the impact of debris on
flows in channels and the problems created by it at control
points, bridges, screens etc.

Erosion & Deposition * further study required in order to
find methods of reducing erosion and controlling deposition -
with the object of minimising maintenance costs.

Further work and guidance notes required on the design of
environmentally acceptable channels and channels with
submerged berms.

Flood zoning - this was seen as something that will be of
increasing importance in the U.K. and a study should be
carried-out with a view to producing guidance notes to ensure
a unified approach in all regions.

Bank vegetation - a study should be made of the effects of
bank vegetation on channel capacity. This should include the
seasonal effects and changes brought about by channel
maintenance.

The mapping of flood plains and systems of recording the
data are of increasing importance. Guidance on the best
available systems is required. (Subject might be covered in
Topic C3 )

Models - there is a need for a "Which" unbiased guide to the
river models that are presently available giving information
on their strengths and weaknesses - in particular how
accurately they deal with such things as flow through bridges
and culverts.

It was felt that there was a need for a publication giving an
overview of research topics and their possible application to
the work of practising river engineers. The publication should
include a bibliography of further reading.
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ANY OTHER RELEVANT MATTERS.

The NRA representatives were agreed that the provision of guides
and manuals telling them how to make effective use of the latest
research and developments would, in many instances, be more
helpful than additional research. Stewart Powers however was
strongly opposed to any suggestion that an NRA comprehensive
design manual should be produced. He was of the oppinion that such
a publication would soon be considered as ’holy writ* by the powers
that be and would stifle further progress and innovation.
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NATIONAL RIVERS AUTHORITY Job No 4176
REVIEW OF FLUVIAL R&D RELATED TO FLOOD DEFENCE

BRAINSTORMING SESSION - BRIEFING NOTE 11 January 1993

1. Introduction

11 Binnie & Partners have been appointed to carry out a review of the NRA*s Flood Defence
R&D programme for Topic Cl *Fluvial defences and processes. The overall objective of the
review is to identify and prioritise a strategic R&D programme for the topic, taking note of

other R&D work being carried out by the NRA and externally. Specific objectives are:

. to appraise the UK and overseas state of knowledge on relevant subjects and the

research programmes being undertaken or proposed;

. to determine actual and perceived gaps in knowledge, resulting in recommendations

or (for imaginary gaps) dissemination of information or training;

. to recommend areas where further research is needed, assign priorities and indicate,

where possible, costs and benefits.

\2 Discussions have been held with senior staff in the regions and HQ as part of the study, to
identify areas of interest and concern with regard to the subjects covered by the topic. This
process is to continue during a brainstorming session with selected staff to be held on 19th
January 1992. The purpose of this note is to provide background information to the people

participating in the brainstorming session.

1.3  Administrative details concerning the session and a list of participants are being sent with this

note.

2. Purpose of Brainstorming Session

2.1  The purpose of the brainstorming session is to discuss and answer the following questions:

1 What should be the aims, of the NRA’s R&D programme related to flood defence in

general and this topic in particular?

RMYBRIEF.NTE/I .92/khc
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2. How should the other NRA functions be taken into account when developing the

R&D programme for the topic?

3. What projects should be included in the R&D programme for the topic, what priority

should be attached to them and why and the benefits that are likely to result?

In answering these questions the views of staff in the regions need to be taken into account
and a brief summary of the main points to come out of the regional meetings is therefore

included in this note. This is followed by brief discussions of the three questions given above.

Outcome of Regional Meetings

Another Briefing Note was circulated to all NRA staff attending the regional meetings. The

contents of the note included:

. a brief description of the aims of the study and the approach being adopted;
. an outline of the NRA’s duties, obligations and aims, including the inferred aims of its

R&D programme;

. a brief description of the current NRA R&D programme;

. a summary of the results of previous reviews of fluvial R&D, carried out by NRA and
MAFF;

. a list of the subjects included in the scope of Topic CI, divided into hydrology,

hydraulics (including hydraulic modelling and sediment transport), river structures and

information transfer and training.

A copy of the note is attached.

Each region was asked for their general comments on the NRA’s R&D programme, for their
comments on the list of subjects covered by Topic CI given in the Briefing Note (particularly
concerning links or overlaps with other R&D topics/commissions) and for specific areas of
concern which they would like to see addressed in the R&D programme. As might be
expected, the response from each region varied, largely as a result of differences in regional
characteristics but affected also by individual experience. Nevertheless, a number of common

features emerged and are summarised below.

Comments on the NRA’s R&D programme included the following:

RMYBRIEF.NTE/IX1.92/kbc
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The programme must be properly focused on the NRA immediate and long-term
needs, producing results that will give identifiable savings by improving the efficiency

and effectiveness of the organisation. This is not perceived to be the case at present.

The programme must be organised as efficiently as possible, taking into account the
needs not only of flood defence but also of the NRA’s other functions (particularly
conservation, navigation, fisheries and recreation). This cross*functionat approach
should be considered when identifying and specifying individual research projects as

well as when setting out the overall programme.

To ensure that the intended improvements are achieved the results of any R&D must
be relayed to the regions rapidly and in a form that is readily usable. Time (and
money) should also be allowed for training staff in its use. Again, this is not perceived

to happen at present.

Reviews of current practice and guidance notes on available techniques would, for

some subjects, be more valuable than further research.

Comments on the list of subjects were as follows:

Some of the subjects may be more appropriately considered under other R&D topics
(for example some of those in the section on hydrology overlap with Topic C2, River

Flood Forecasting),

need to emphasise links between flood defence and other NRA functions, particularly
conservation but also navigation, fisheries and recreation, pointing out that decisions
(concerning both scheme design and river management) tuken for flood defence

reasons can affect or be affected by these other functions.

Two more general points follow on from the second comment; first the need to consider other
NRA functions from the very beginning of the scheme assessment/design process and, second,
the need to take an overall geomorphological approach when assessing the effects of both new

schemes and river management proposals.

A fairly large number of concerns that could be addressed in the R&D programme were

mentioned during the meetings. The ones mentioned most frequently (and in various forms)

RMYBRIEF.NTE/I2.15QJkhc
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guidance on flow resistance/conveyance and how this is affected by different channel
sections (two-stage channels, meandering streams etc), by different management
practices (weed, grass and shrub cutting, single bank”~working, different dredging

practices), at different seasons;

guidance on the discharge characteristics (especially at high flows) of a wide range of
hydraulic structures, particularly bridges and culverts of different shapes but also gate

structures, skewed weirs, fish passes etc;

review of hydraulic models and modelling techniques, both steady-state and dynamic,
indicating their complexity, ease of use, adaptability and cost and identifying the types

of model appropriate for different types of problem;

guidance on sediment management techniques, sediment transport modelling and

application of geo-morphological techniques to these subjects.

»

Other interesting suggestions included:

effect of land use changes (particularly field drainage and afforestation) on runoff
rates;

review of Flood Studies Report techniques for flood estimation;

design of structures to prevent mal-operation (particularly jamming of gates);
guidelines for operational handover documentation;

detailed long-term monitoring of selected schemes;

bank protection in high energy flows;

methods of repairing breaches in tidal and non-tidal river banks..

The Aims of the NRA’s R&D Programme

The Briefing Note circulated before the regional meetings suggested that the aims of the
NRA*s R&D programme should be to support its policy development, improve its ability to
carry out its statutory duties and its efficiency/effectiveness and to increase its general
knowledge and understanding of the aquatic environment. Individual projects should be

assessed in the light of their costs and benefits to the NRA and the problems addressed should

RMYBRIEF.NTE/12.1.92/khc
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significantly affect its efficiency or effectiveness, relate to national policy issues, be of general
application and relevant to most regions rather than site-specific, unlikely to diminish in the

future and not duplicate other research.

Although useful as general guidelines, these aims give little assistance in setting out a
programme for a particular topic. More specific aims are required for this, developed in

response to such questions as:

what does the NRA need to know about fluvial defence and processes?

. is the need for this knowledge likely to change as the role of NRA changes, in
particular with the introduction of market testing, the proposed division of client and
contractor services and the possible increase in the use of external contractors for
design, construction and management/maintenance works?

. will the progress towards multi-functional, catchment-based management alter the
knowledge required or the way in which this knowledge should be organised?

. should the R&D programme concentrate on the collection of new information and the
development of new techniques or on the consolidation and dissemination of existing
knowledge?

. how should the R&D programme be organised to allow its results to be brought into

general use as rapidly as possible?

Effect of NRA Other Functions on Flood Defence R&D Programme

The purpose of this question is to identify the links between the various NRA functions so that
individual R&D projects can be selected and specified in a way which will provide the greatest
amount of information at the most economical cost. "Links" in this context is taken to mean
those actions which are primarily related to one function but which also have an effect on
another function. To take an example; weeds in rivers may be cut for flood defence purposes

(to increase conveyance) but this action may affect navigation and conservation.

There are essentially two problems here, one of identification and one of presentation. One
presentation possibility is a matrix, as shown in Table 1. The identification of important links
and the clearest way of presenting the information are both matters to be addressed during the
brainstorming session. The method of presentation should, as far as possible, demonstrate the
unified cross-functional approach that is implied in the NRA’s adoption of catchment-based

management.

RMYBRIEF.NTE/12.1.92Ahc



6. Selection of R&D, Priorities and Costs

6.1  The final and most important part of the session will be the selection of candidate R&D
projects for Topic Cl, agreeing priorities and estimating costs. In doing this, attention must
be paid to work that is already in hand or proposed elsewhere, for example as a result of the
MAFF Advisory Committee report referred to in the Briefing Note for the regional meetings.

Due note may also be given to the outcome of these meetings, summarised in Section 3 above.
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NRA Function

Action
Flood Defence Water Quality Water Resources Fisheries Recreation and Conservation
Navigation
ConstFuCtion ‘ >
Flood bank XX @) @) O X X
Drainage XX ! X X 0 o X
Bank protection XX 0 O X X X
Weir X X XX X X X
Lock X X @) 0 XX X
etc
Operation
X L]
Weed removal XX 0 @) X X
Dredging XX X ) X X X
Grass cutting XX 0 @] 0] X X
Shrub/tree pruning XX 0 @] 0] X X
Flow management X O XX X X X
etc |
| |

XX Function mdicating the action ;
X Function affected by the action
O Function not affected by the action

RMYBRIEF.NTE/12.1.92/khc



NATIONAL RIVERS AUTHORITY Job No 4176
REVIEW OF FLUVIAL R&D RELATED TO FLOOD DEFENCE
OUTCOME OF BRAINSTORMING SESSION 19.1.93.

11

12

13

FluvialR&D

BACKGROUND

Binnie & Partners have been appointed to cany out a review of the NRAs Flood
Defence R&D programme for Topic CIl-Fluvial defences and processes. The
objective of the review is to identify and prioritise a strategic R& D programme for
the topic, taking note of other R&D work being carried out by the NRA and

externally.

When the scope of the review was determined the importance of drawing on the
experience of staff directly involved with flood defence on a d'ay-by-day basis was
recognised. To enable this to take place a programme of meetings with senior staff
in each region and HQ was arranged. A number of the individuals at these meetings
were then invited to attend a brainstorming session at which three issues were to be
addressed:

1 What should be the aims of the NRA’s R&D programme related to flood

defencc in general and this topic in particular?

2. How should the other NRA functions be taken into account when developing
the R&D programme for the topic?~

3. What projects should be included in the R&D programme for the topic, what
priority should be attached to them and why and what benefits are likely to

result?
The brainstorming session took place at NRA’s London office on 19 January 1993,

starting at 10.30 am and continuing until about 4.30 pm. this note describes the

activities that took place and summarises the results obtained. .

1 February 1993
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ATTENDANCE AND PROCEDURE

A list of the people attending the meeting, the regions in which they work and their
job titles is given in Table 1. The session was led by David Woodward from Henley
management college and three representatives from the study consultants (two from

Binnie & Partners) were also present.

The programme adopted for the meeting was as follows:

p
10.30-11.00 Introduction
11.00-12.45 Exercise 1 - Picture writing
12.45-1.30 Lunch
1.30-4.30 Exercise 2 - Key phrase sorting
4.30-4.45 Summing up

The instructions for each exercise are given in Tables 2 and 3.

In Exercise 1 the participants were divided into three groups which were placed in
separate rooms. Each group was asked to discuss what the NRA should be doing in
5 years time, what would hinder the progress to this and how this should be reflected
in the R&D programme. They were then asked to draw a picture to convey their
ideas and afterwards to talk the whole group through the picture.

In Exercise 2 a statement related to flood defence and the NRA was displayed and
discussed. Following this each participant was asked to write down some key-words
or phrases describing an idea prompted by the statement. These ideas were sorted
into categories and their relevance to the NRA in general and the R&D programme
for Topic CI discussed. Participants were then asked to consider whether the value
of the ideas in each category should be classified as High, Medium or Low and

whether the achievement would be Easy, Medium or Difficult.

Fluvial R&D 2 February 1993
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RESULTS ON PICTURE WRITING SESSION

The pictures produced by each of the three groups are shown in Figures 1*2 & 3.

The ideas behind each picture are discussed briefly below.

Group 1- Tree (Figure 1)

The representation of the NRA in 5 years time chosen by Group 1was a tree with
seven branches, one for each of the NRA’ functions. These were arranged like a
fan, all having equal importance, so that together they would be reminiscent of a
catchment (thus emphasising the importance of both a multi-functional and a
catchment wide approach to the NRA’s activities). The outline of the foliage was
coloured green not only because foliage is this colour but also to stress the NRA’
commitment to the environment.

For the tree to flourish strong roots are needed, in particular appropriate techniques,
accurate and sufficient data, well defined standards of service, an educated work force
and an educated public (achieved through consultation). During the subsequent
discussion appropriate management practices, a strong company ethos and a diversity
of approach were also suggested as being important roots. The key to obtaining and

maintaining strength iu the foois was considered to be adequacy of funding ie money.

The factors that could hold back the growth of the tree were represented by a chain
saw. The thoughtless continuation of traditional practices was considered to be a
potentially important impediment, although the point was made that these practices
may have developed for sound reasons and that they need to be carefully assessed
before being discounted. In contrast to this, too rapid change was also considered
to be dangerous because of the uncertainty that would result and the impact on staff
morale and commitment. The third hindrance noted was spending pressures due to

inadequate resources.

R&D, represented by a watering can, was considered to be the main factor that
would promote growth, through its stated aims of improving the effectiveness and
efficiency of the NRA’ operations and so providing good value for money. An

important aspect of this was thought to be the promotion of a comprehensive, all

FluvialR&D 3 February 1993



round approach to all activities, summarised in the phrase 'design for all seasons'.

Group 2 - Swimmer (Figure 2)

Group 2’ picture represented the NRA as a swimmer (to indicate the link with
water) reaching towards a leaf-shaped cloud (again green to symbolise commitment
to the environment) with veins suggestive of rivers and streams in a catchment.
Whether the choice of a cloud as the goal was intended to suggest its nebulous nature
or the perceived difficulty of achieving it was not made clear. The cloud contained
symbols representing the current functions of the NRA and the ones that will be
added when HMIP is incorporated (Integrated Pollution Control and Waste
Disposal).

The group considered that a number of practices would need to be introduced to the
NRA if the goal is to be achieved successfully. These include multi-functional
catchment management, a common rational approach, flood plain rather than river

management and value for money.

Weights connected to the swimmer’s legs were intended to represent the factors that
would hold prevent attainment of the goal. Politics, inadequate funding, excessive
bureaucracy and contractor practices were identified as being possibly important in
this context, as were leadership (presumably if inadequate) and strategic agreements
(presumably if these agreements involve excessive compromise, indicating a link with
politics). During discussion insufficient staff with right approach or qualifications was
also suggested as being a possible hindrance.

R&D was thought of as assisting the swimmer to achieve his goal and was denoted
by a coach with a megaphone and a tool kit containing bolt cutters to allow the
weights to be removed. Specific bolt cutters included new or revised planning, design
and management techniques together with a manual of existing best practice. The
point was made during discussion that it was important to provide the right tools at
the right price and that this could best be done by concentrating on the heaviest
weight.

4 February 1993
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Group 3 - Catchment (Figure 3)

The picture put forward by Group 3 was more direct than the other two, showing a
typical catchment with symbolic representation of the major matters concerning flood
defence rather than the NRA in general. The separation between main river and
non-main river was indicated by a tributary extending beyond the flood plain (which
was clearly marked). The importance of data was indicated by a radar scanner in the
upper reaches, conservation by trees in the flood plain, heritage by windmills,
fisheries by fish, navigation by a boat, recreation by an angler and water resources by
a weir. Water quality aspects were represented by homes and a factory and the
impact of the NRA’s own works by a dragline operating on the riverbank.

The importance of the environment and the need to value environmental benefits
was represented by a pair of scales while the need for an integrated approach to
catchment management was shown by three inter-locking circles. A computer and
operator placed within the inter-locking section indicated the importance of modelling
to the NRA’s activities, for use by all functions not only as a planning tool but also

as a management system.

A number of points arose during discussion, in particular the need for an integrated
approach to flood piain development control involving all interested parties (local
authorities, counties and NRA) and the need to organise the use of models and
collection of modelling data so that all functions can make use of them. The need
to maintain a proper data-base system for each catchment was emphasised, as were
the dangers of moving to a ‘cook-book* approach to engineering rather than dealing
with problems on their merits. A potential obstacle to the flood defence function was
considered to be the availability of money (particularly the need to raise the money
from a number of different sources)while practices that need to be introduced
included the presence of ex-flood defence staff in senior positions within the NRA
and the proper recording of costs to assess value for money (particularly of
maintenance). Finally, the lack of a channel classification system to assist in the
general operation of the flood defence function was cited as aserious obstacle to the

introduction of a unified, national approach.
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Conclusions

Overall the three groups had very similar ideas about the direction in which the NRA
should be moving. They all highlighted the importance of environmental
considerations and at least hinted at the need for the NRA to be seen by the public
as being concerned with environmental matters. The importance of a multi-
functional catchment based approach, with proper co-ordination between functions,
was emphasised as was the need to consider the whole flood plain rather than just
the river channel.

There was considerable agreement also about the possible obstacles, the three most
important being seen as inadequate funding (which was also related to the way in
which funding is obtained), the difficulty of bringing about the changes needed
(particularly where this involved breaking with traditional practices, although a
warning note about trying to introduce change too rapidly was also raised) and
inadequate management allied to over-complicated procedures tending to stifle
individuality. There was also some concern about whether the NRA would have
sufficient numbers of staff with the ability, training and experience needed by the new
organisation.

The obstacles listed above were reflected in the needs of the organisation that were
identified, particularly the need for effectiveness, efficiency and value for money, the
need for good management to prom.o}g tr_u; and the peedjor education and training.
R&D was seen as making a major contribution to supplying these needs by providing
improved techniques for the planning, design and management of all functions. It
was stressed, however, that R&D should be cost-effective and therefore should be

focused on real and significant obstacles to the proper functioning of the NRA
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RESULTS OF KEY PHRASE SORTING SESSION

Following a short discussion the participants were asked to focus on the needs of the
Flood Defence Service, statutory, technical and managerial. There followed a period
of about 10 minutes, during which a total of 113 key points prompted by this were
written down. These points were each discussed and sorted into a total of 17
categories, of which 12 (containing 56 points) were considered to relate to Flood
Defence R&D Topic Cl. The remaining 5 topics were concerned with more general
aspects of the NRA; the environment (4 points), job costing (7 points),
external/statutory issues (12 points), training (10 points) and management (24 points).

A full list of all the points mentioned, grouped into categories, is given in Annexe A

The NRA staff members present at the meeting were asked to assess the value of
each category and how difficult it would be to attain. Table 4 lists the categories and
gives the results of this assessment. The categories are ranked by a range of criteria
(number of votes for high or medium value, easy or medium attainment and different
combinations of these) in Table 5. The numbers of appearances of each category in
the top 3 and top 6 of the rankings are given in Table 6 which indicates that the
following categories were considered both valuable and attainable (with greater

emphasis on the former):

A Post project appraisai
4 Best practice manual

10 Designing with nature
12 Specification methods

7 Model appraisal/assessment
5 Data needs for flow regimes
Discussion

A number of interesting points were raised by the key point sorting exercise, the first
being the obvious concern of the participants with matters not directly concerned with
topic ClI, particularly management issues (25 out of 113 points raised) but also
external/statutory issues (12), training (10) and job costing(7). Of the categories
within the topic, numbers 3 and 11 (flood plain definition and change in land use

FluvialR&D 7 February 1993



effects) had a number of votes for high value but few for medium value and did not
score highly on attainment. Number 2 (total catchment modelling) scored reasonably
well for value but very low on attainment. Numbers 6, 8 & 9 (river typology, model
application and model specification) were all medium to low scorers on both counts
and appeared to be of relatively little interest, only attracting 2, L and | key points
respectively during the original brainstorming session.  Number 7 (model
appraisal/assessment) also appeared to be of relatively little interest initially,
attracting 0 key points, but nevertheless scored sufficiently well in the voting stage to
be placed in the group of valuable and attainable categories.

The two categories that scored best in the exercise were numbers 1 and 4 (post
project appraisal and best practice manual). These scored consistently well both on
value and attainment. Number 10 (designing with nature) also scored consistently,
as did number 12 (specification methods). Number 7 (model appraisal/assessment)
was relatively low in value but was considered easy to attain while number 5 (data

needs for flow regimes) was higher in value but considerably more difficult to attain.

Looking in more detail at the key points listed under each category (Annexe B)
suggests that had more time been available for the sorting procedure some of the
points may have been moved to different categories. A number of the points under
“Training* for example, would equally well be included under category 4 (best practice
manual) for example, and vice versa. Overall, however, it would appear that the
categories selected do represent the points they contain reasonably well.

It is possibly dangerous to draw too many conclusions regarding specific research
projects from the results of the session, nevertheless some of the points listed in

Annexe B could well form the basis for future work. A representative selection is
given in Table 7.

8 February 1993
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CONCLUSIONS

The brainstorming session gave useful information concerning the direction in which
the group perceived the NRA should be moving”what is needed by the NRA to
achieve this. This information will be of assistance in identifying and prioritising an

R&D programme for Topic Cl but may also have wider application.

There was considerable emphasis on the importance of environmental issues to the
NRA and the need for a multi-functional, catchment-based approach. The need for
good management was also emphasised, inadequate management being identified as
being one of the possible obstacles to achieving the aim of taking proper care of the
nation's rivers. Other obstacles were inadequately trained staff and inadequate
funding.

A wide range of points were suggested as being important in relation tot he statutory,
technical and managerial needs of the NRA. These were categorised, the categories
relevant to R&D topic CIl generally considered to be both valuable and reasonably
attainable including:

Post project appraisal

Best practice manual

Designing with nature

Specification methods (particularly for river management)
Model appraisal/assessment

Data needs for flow regimes

9 February 1993



TABLE 1

ATTENDANCE AT BRAINSTORMING SESSION 19.1.93.

Nunc Organisation . Positxxrfnterett
1 Session facilitator
David Woodward Henley Management College Consultant

2. NRA HQ (and advisor)

Mervyn Bramley Bristol Head of R&D

mLindsay Pickles Bristol R&D Commissioner, Flood Defence
'Paul Raven Bristol R&D Commissioner, Conservation
, Nigel Holmes Alconbuiy Consultants Conservation advisor

3. NRA Regions

9 Peter Barham Anglia Conservation and recreation
Alex Bound Thames Operations
Andrew Brookes Thames Geomorpbology

<Bill Grigg Wessex Operations

' John Outram Severn Trent Operations

- Pcler Spencer North West Hydraulic modelling
David WjJkes Yorkshire Project leader

4. Study Consultants

Graham Thompson Binnie & Partners Partner
Richard Young Binnie & Partners Associate/Project Manager
' David Hodcin Ex NRA North West Consultant

FluvialR&D 10 February 1993
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8.
9.

TABLE 4

CATEGORIES, WITH VALUE AND ATTAINMENT ASSESSMENTS

Category

Post project appraisal
Total catchment modelling

Flood plain definition/
identification

Best practice manual

Data needs for flow regimes
River typology

Model appraisal/assessment
Model application

Model specification

10. Designing with nature

11. Change in land use effects

12. Specification methods

FluvialR&D

No of
points
6
4
6

High
HV

N NN

N

Value

Medium
MV

Low
LV

Easy
EA

Attainment
Medium Difficult
MA DA
4 2
0 1
5 3
7 0
8 2
8 1
4 1
2
6 2
8 1
7 - 3
5 2

February 1993
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Key:

CATEGORY RANKINGS

Value

n

HV High value
'MV Medium value

EA

N':‘cnooc)

EA Easy attainment
MA Medium attainment

TABLE 5

Attainment

EA+MA

(o]

BE w oo o o g +»

Value + attainment

HV+MV+EA

> NN o1 0 ©

=

HV+MV+EA
+MA

4
1
10
8
5
12

February 1993



TABLE 6

RANKING SUMMARY BY NUMBER OF APPEARANCES

Number of appearances

Category in Top 3 ioTop 6\
1 5 6
2 1 1
3 0 3
4 5 6
5 1 3
6 0 1
7 2 2
S 2
9 0 1
10 2 "5
u 0 0
12 0 5

TABLE 7

SELECTED KEY POINTS FROM APPENDIX A

Detailed post project appraisal of selected schemes
Preparation of best practice manual for flood defence works
Techniques for river restoration

Geomorphological approach to river problems

Effect of different maintenance practices

Methods of specifying for maintenance contracts

Classification of river type for improved river management

© N o g bk~ w DN

Selection of contractors *

FluvialR&D 13

Total
(Top 3+7 op 6)
n
2
3

~ B

=

o o
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Exercise L

STEPS

Spend 5 minutes individually thinking about where you think the flood
defence service should be in 5 years time. What do you think will
hinder the achievement ofthis? How should the R&D strategy reflect
this?

Sketch a picture/cartoon that conveys your ideas.

Write down any key words or phrases that you think help describe your

image.

In your team come to a consensus about your views. Combine the
pictures (or draw a completely new one) on a flip chart and again add
(agreed) key words or phrases. You have twenty five minutes for this

phase.

Talk the whole group through your combined picture (five minutes).



Exercise X

\

STEPS

Use the statement displayed as your starting point. What ideas spring
to mind? On an empty Post-1t write down key-words or phases which

describe that idea.

When the leader says "Time" put the sheet back into the centre of the

table.
Take another sheet from the pile.
Read any Post-Its already completed.

Write any ideas on a fresh Post-It again using key-words or phrases to

describe the idea.

Repeat steps 2 to 5 until leader stops the exercise
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RESULTS OF NRA BRAINSTORMING MEETING
HELD IN LONDON ON 18 JANUARY 1993

1 POST-PROJECT APPRAISAL
Greater use of post-project appraisal to assess R&D requirements.

Post-Project Appraisal & Audit - Learn by past mistakes and successes. Draw on the
experience obtained over the last 5, 10, 50 years.

How do maintenance practices affect Good defence?
PPA of both FD technical "value" and environmental impact.
Monitor specific schemes/catchments closely to get long-term data.

Need for historical data on assets (Maintenance & operation).

TOTAL CATCHMENT MODELLING

. Integrate models for main and non-main river, sewers and groundwater catchments for
completeness.

. Catchment Modelling - to integrate the models to be used for flood forecasting,
management, design etc. with other functions models.

. Catchment-based approaches (model; channel classification) enabling flood defence
resources to be more appropriately targetted.

. Produce catchment data base for use by all functions.
. Look to enhance water resources through FD.
. Definition and use of full flood system catchment wide concepts rather than reach

specifications.

. Modelling techniques to give answers useful to several disciplines.

3. FLOOD PLAIN - Definition & ldentification

. Reduce L/SoS in rural areas - allow rivers to be natural again.
. Use of flood plains as both flood defence assets and conservation assets.
. Is flooding in flood plains welcome? - ie. it reduces flood risk in areas where flood

damage may be expensive.
. Identify land at risk from flooding in the absence of artificial flood defences.
Rapid, cost effective method.
To provide consistent results across whole of country.
DO NOT GET STUCK WITH NEED FOR ABSOLUTE ACCURACY.
. Increase use of floodplains for flood defence and attenuate hydrographs.

. Flood Zoning concepts and definition for different uses/concerns.



BESTPRACTICE MANUAL FOR ENVIRONMENTAL ASPECTSOF FLOOD DEFENCE

. Engineer training to include more information on hydrology, fluvial processes, ecology
etc.

Ecologist training to include more on engineering, hydrology, geology, river processes
etc.

Training of Non-FD people in FD problems and solutions.
Improved holistic education.

Training for catchment managers for the future needs.

Common catchment vision.
An understanding of environmental issues - and consequences.

Produce practical guidelines for morphological approach to river problems.

DATA NEEDS FOR ALL FLOW REGIMES

. Improve knowledge of urban run-off - by R&D and additional data.

. Use gauge station data to produce catalogue of channel roughness at near bank full
discharge.

. Catalogue time to peak for existing gauging stations.

. Appropriate levels of detail for each task.

- modelling data
- project management data.

. Need for reliable flood flow data.
. Monitoring techniques to establish what flows are in the river, and the bank full
capacity.

RIVER TOPOLOGY FOR FDS

. Timescales - Relate flood defence problems to the appropriate timescale (1,10,10,000
years etc).
. River Topology - Classification of river types for improved river management.

MODEL APPRAISAL ASSESSMENT



10.

11.

MODEL APPLICATION
. Calibration of structures

- Data
- Easily understood analysis rules.

MODEL SPECIFICATION

* User specification of computer modelling requirements.

DESIGNING WITH NATURE
Do we have ‘natural rivers*?
What are environmental implications?
Restoration of rivers as primary aim, not flood defence - especially in rural areas.

River restoration - "natural rivers" as customer requirements and therefore FD needs
may need readdressing.

Explore, through practical means, technical approaches to restoring wildlife value as
suggested by legislation.

Simplified interna] liaison.

Use of geomorphology as design process in both flood defence and restoration - ie. the
two should be planned together.

Design for all season. Explore best design for both low flows and flood flows, for
improved navigation and water quality and fisheries.

Develop soft options into appropriate restoration.

Environmentally acceptable designs.  Research into "soft" solutions, especially
monitoring their success (eg. willow spiling).

Geomorphology. Use of river morphology in the development of strategic research
(eg. Standards of Service) and applied research problems.

Working with nature - all engineering works to result in self-sustaining system which

maximises stability and minimises maintenance. Also needs to address target levels of
service within that.

CHANGE IN LAND USE - EFFECTS
. Landownder requirements should not overide overall catchment requirements.

. Land use requirements - long-term agricultural/development plans.



12. SPECIFICATION
Standard conditions of contract for contractor/consultants.
Methods of assessing whether a sucessful contractor can do the work prior to award.

Improved specifications for schemes/projects - detailed briefs to determine severity of
problems. Where do you stop the detail of the brief?

Techniques for writing briefs and specifications for contracted services.

Methods of specifying for maintenance contracts.

13. ENVIRONMENTAL
* Environmental Standards of Service.

The economics of environmental assessment and to integrate EA with cost benefit

techniques.
* Environmental Assessment. As a means of integrating functional views into the
solution of a flood defence problem. *

Cost-benefit analysis for environment/recreation.

14. JOB COSTING

. Proper justification of maintenance work.
. Job costing systems.
i
. Value for money. New techniques? Strategies to save money. What causes a

problem? Is there a better and cheaper solution (eg. the do nothing)?.

. Ensure proper mechanism available for comparison of own staff and work force with
outside bodies. Ensure that all factors involved are taken'into consideration.

. Identify expenditure on individual aspects of work.
. Consider life cycle costings not go for immediately cheapest solution.

. Integration of capital and maintenance. An understanding of whole project costs.



15. EXTERNAL/STATUTORY

. How to deal with (he constraints of flood defence committees who control funding and
have a vested interest.

. . Identify resource implications of statutory duties.
. Liaison with other land drainage authorities.
. Regular liaison with other bodies re: flooding problems.
. Consultative liaison groups.
. Clarify role of NRA where there are objectors to it’s proposals.
. Link planning requirement with other strategic approaches eg. local authority.
. NRA contribution towards changed or improved legislation ie. make sure legislation
bye-laws etc are appropriate. /
. Explain who are the prime movers:
- FD Managers
- RFDCs
- Government
- Local people.
. Customer requirements:

- User group feelings.
Lobby insurance companies so that they do not insure properties in flood risk areas.

. Legal requirements for protection of people, but what about property?



16. MANAGEMENT

. Asset audits. Ensure that river & cost per river records are available.
. Quality control measures.
. Consideration of management issues such as Standards of Service implications - rather

than just technical issues.

. Identify minimum requirements for beaurocratic infrastructure.

. Get rid of people who are still in landowners pocket!!

. Get NRA to sort out it’s information systems (computer) Log Jam.

. How to reduce power of IS Depts compared with computer users?

. Treat IS with extreme caution - rely on common sense.

. Reveiw administration procedures to reduce ‘paper pushing* and free staff to

concentrate on real problems.

. Use technical staff more effectively - eg. engineers may not make good administrators.

. Multi-functional approach. Explore ways of integrating eg. through Environmental
Assessment.

. Sharing of data and resources.

. Most economical use of resources (human, financial, data etc).

. Maintain an experienced, qualified, professional staff.

. Select Managers, particularly "top" managers, more carefully!!

. Encouragement of regional initiatives - not just the imposition of national procedures

and practices.

. Test methods of management to meet FD and other needs.

. Supportive rather than dictatorial managment.

. Stop all R&D until outputs from existing projects have been appraised/implemented.
. Improved outputs with respect to operational staff.

. Ensure that R&D done is for the benefit of activities upon which most money is spent.
. Promote the use of the “coach”. Who is the person and how could they operate?

. An appreciation of the disruption caused by restructuring!

. A National approach or framework with the ability for local/area staff to implement

with freedom. National consistency for a National body.



17. TRAINING

. More effort required in taking pure R&D output and Suing it to the current and
future business needs of the Flood Defence Service.

. More emphasis on staff development & benefits of belonging to and participating in
professional organisations (ie. appropriate one!) - RESIWEM.

. Spend more money on education and training on ideas which are already understood.

. Education of Managers to reduce mis-perceptions (eg. of what can be done with
present data - "a detailed study will determine whether the return period was 15 or 17
years").

. Improved Training - Seminars required on specialist areas to educate non-specialist

project managers.

. R&D which is simple to use (eg. with graphs, diagrams, choices - or with an Idiot's
Guide attached).

. Improved committment to R&D to make it more user-oriented.

. Transfer of information between regions.

. Better transfer of information within the organisation, on problems and techniques for
solving them.

. Feedback existing research and current industry practice.
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UK Organisations

Ministry of Agriculture, Fisheries and Food (MAFF)

D.I MAFF do not cany out any R&D directly but fund work carried out by other
organisations. The majority of the work of interest is currently being undertaken by
Hydraulics Research and the Institute of Hydrology and is discussed under those headings.

D.2 MAFF have recently (1992) undertaken a detailed review of R&D needs related to flood
and coastal defence. A total of 50 projects related to fluvial flooding were identified and
prioritised. These are listed in the briefing note prepared for the regional consultations
(Appendix B, Briefing Note, Table 6).

Hydraulics Research Ltd. (HR)

D.3 The R&D work that is to be carried out by HR and funded by MAFF in the forthcoming
year includes the following:-

. the application of 2-D and 3-D numerical models to assess the degree of error that
can be expected when using 1-D models for complex flow situations,

. calibration criteria for numerical models,

. 1-D backwater modelling in meandering compound channels,

. methods of measuring flood flows,

. catalogue for channel roughness assessment,

. effect of channel maintenance (weed cutting) on capacity,

. improved procedure for calculating flow resistance due to channel bends,

. scoping study to identify areas of research that would benefit from mobile bed

studies on the SERC Flood Channel Facility.
The scoping study for the SERC Flood Channel Facility is to be completed by July 1993
at which stage the question of whether to modify the facility for mobile bed studies will
be made.

Institute of Hydrology (IOH)

D.4 The R&D work carried out by IOH is generally of less relevance to the subjects covered
by Topic CI but fluvial hydraulics play some part in the following projects:-

. within channel transport of contaminated sediments,

. integration of radar-rainfall-runoff models with hydraulic models for real-time flood
forecasting,

. the role of balancing/settling ponds in urban areas, focused in particular on
hydraulic modelling and sediment transport.

RMY4176.RPT/dft.fin/6.4.93/khc



D.5

*

D.6

Construction Industry Research and Information Association (CIR1A)

Relevant R&D work CIRIA currently have in hand includes:-

. design of flood storage ponds,

. performance of wedge-shaped blocks in high velocity flow,

. field evaluation and demonstration sites for bioengineering and bank protection,
. manual on infiltration methods for stormwater run-off control.

CIRIA have recently published one report and two books which are relevant to Topic Cl:-
. Scope for control of urban run-off, R123/R124,1992 (Maskell, Leonard & Sherriff)
. Protection of river and canal banks, 1989 (Hemphill & Bramley)

. Use of vegetation in civil engineering, 1990 (Coppin & Richards)

Institution of Civil Engineers (ICE)

The ICE do not fund research but have recently published reports on research priorities

for construction (1990) and long-term and fundamental research for civil engineering
(1992). These include the following topics:-

. geomorphological classification of rivers,

. interaction of flow over flood plains and river channels,

. investigation of bank and bed erosion,

. weedcutting and weed control methodologies,

. investigation and improvement of the stability of canal banks and embankments.

Overseas Organisations

D.7

D.8

Danish Hydraulic Institute (DHI)

The work being carried out at DHI is largely related to numerical hydraulic modelling,
current studies including: -

. flood plain sedimentation for incorporation in a 1-D numerical model,
. multi-layer cohesive and non-cohesive sediment transport modelling, 1-D and 2-D,
. control and optimisation in 1-D numerical models.

Delft Hydraulics (DH)

At Delft, as at DHI, research is concentrated on fundamental issues with the priority areas
being associated with numerical and physical modelling. Numerical modelling includes 2-D
and 3-D models, with and without sediment transport phenomena, and considerable effort
has been put into grid generation and flow visualisation. A 2-D morphodynamic model has
been developed as well as models for examining the transport and behaviour of a variety
of pollutants. Much attention has also been paid to the investigation of scour problems

RMY4176.RPT/dft.fIn/6.4.93/khc



and erosion downstream of structures.
American Society of Civil Engineers (ASCE)

D.9 A review of recent papers published in the ASCE journals shows general interest in
numerical modelling techniques, geomorphology and the effect of vegetation on channel
flow and capacity. A paper describing future trends and needs in hydraulics emphasises
the importance in river engineering of understanding the local physical processes involved
in the supply and movement of sediment, pointing out that there is often a wide (and
generally unseen) gulf between the conditions on which theoretical approaches are based
and the conditions encountered in the field.

Australian Crvil Engineering Transactions (ASCT)
D.10 Papers published recently indicate that basic R&D on flow in two-stage channels

is being carried out and that potentially useful relationships have been developed
for the analysis of such flows.
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