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Environment Agency
Time of Travel Database

+ 196 data sets, 27 different rivers
+ Physical data recorded
- reach slope, catchment areas, flow rates
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To provide:
+ anational time of travel

Longitudinal Disp. Coefficient (m/s)
.
.
RS
KR Y
e
R
K
o Ner
JRCR
. ..
e
. "\
.
.

¢y e D=230uQeY
R =0.195

and dispersion database o1
coupled with simple
empirical equations

50
for predicting the travel %
time and spread of £
pollutant in a river g%

‘E 20

Attempt to develop generic ; 10
description of dispersion a0l
o

THE UNIVERSITY OF

WARWICK

D = 0.0052F(x) - 18.139

1 L 10 100
Discharge (n'/s)

5000 10000 15000

e
//&Ifa/‘

Meandering Channel Studies

+ self formed, ‘natural’ channel under
laboratory conditions

detailed velocity and tracer data
collected

+ fransverse and longitudinal mixing
coefficients determined

comparison made to predictive
technique

apex flow field

Transverse mixing - continuous injection
Longitudinal dispersion - instantaneous injection
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spatial variation of longitudinal dispersion coefficient

Meandering Channel Studies
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Meandering Channel Studies

spatial variation of transverse mixing coefficient
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An inverse relationship
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investigated impact of highway derived
sediment on receiving water ecology
sediment was contaminated with metals &
PAHs

there was a negative impact on the ecology
where sediment accumulated
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how much highway derived sediment
will deposit?

sediment accumulation or dispersal?
effect of bed slope, velocity and
boundary shear
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Will sediment deposit?
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Bed/hyporheic exchange —NLWA_— Bed/hyporheic exchange - field study —NIVA_—

Science Science

step release, in-stream and in-bed monitoring
estimating parameters from in-stream data:
- 2 parameter model - consistent parameter estimation
- 4 parameter model - over-parameterised
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Bed/hyporheic exchange - laboratory study Bed/hyporheic exchange - laboratory study

Comments:

+ difficulty in quantifying exchange parameters for 4
parameter model

* to ensure a 'unique’ solution, in-stream longitudinal
dispersion coefficient defined by fitting to the rising limb
of the downstream profile

+ 4 parameter fransient storage model then reduced to
estimating three parameters

+ flat or undulating bed
gravel & styrofoam

different depths of
sediment

In-flow concentration
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—17.5mm . . :

—375mm + bed exchange rate parameter is proportional to discharge,
' —57.5mm 02 - suggests that exchange is a turbulence driven process

77.5mm
flat gravel ‘M\A

flow rate 3.11/s
100mm thick

+ rate of exchange into storage is constant over all bed
shapes and bed forms
- exception for flow over the 100 mm undulating thick bed
(pumping effect?)
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Final comments

solute tracing within rivers allows mean fravel times
(velocity) and dispersion (spreading) to be easily
determined
not easy to accurately estimate without field studies
controlled laboratory studies confirm the inverse
relationship between longitudinal and transverse mixing
+ knowledge of mixing characteristics allows estimation of
spatial velocity variations within a reach
- (useful for assessing potential for sediment deposition)
+ difficulty in accurately assessing bed (hyporheic)
exchange parameters in transient storage models
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