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Abstract

Clemmens, A.J., M.G.Bos, and J.A .Replogle. 1993, FLUME: Design and Calibration
of Long-Throated Measuring Flumes. Version 3.0. International Institute for Land
Reclamation and Improvement, 123 pp.

A mathematical model has been developed for designing a flow-measuring structure
in any open channel under user-given hydraulic boundary conditions. Upon comple-
tion of the design, the model will compute the head-versus-discharge relation and the
hydraulic energy losses for the flume or weir. The computer program presented in
this publication can accommodate a wide variety of structure and channel shapes as
well as many different input and output units. This version greatly expands the pre-
viously published programs.

Key words
broad-crested weirs, computer modelling, design, flow measurement, flumes, hydrau-
lics, open-channel flow, discharge rating.



Preface

To effectively accomplish surface-water management for irrigation distribution, mu-
nicipal supply and treatment, watershed hydrology, flood-flow monitoring, or other
purposes, it is important that the flow rate be accurately measured. Increasing and
competing demands for water in our society are making efficient water use ever more
necessary.

As a general policy, we recommend that water-measuring capability be included
in all new water projects and that existing water projects be retro-fitted for water mea-
surement as soon as practical.

Usually water measurements should be planned at all points where it can be reasona-
bly established that information on the flow rate will affect management decisions.
Thus water measurements should be planned at all bifurcations or divisions in flow
within a distribution canal system, at all delivery outlets, and in the stream or river
from which water is diverted.

For most open-channel flow measurements, we recommend ‘long-throated critical-
depth flow-measuring flumes’, often shortened to ‘long-throated flumes’. Broad-
crested weirs with a streamlined flow contraction also fall into the long-throated flume
family. Broad-crested weirs are particularly well adapted to irrigation canals. Flumes
are better adapted to natural streams. The application of this family of long-throated
flumes and broad-crested weirs is unlimited. They should greatly contribute to the
effective management of one of the earth’s most widely needed resources: water.

FLUME is a computer program for assisting in the design of long-throated flumes
{broad-crested weirs) and for predicting the flow rate through the structure being
designed in the user-given channel. FLUME Version 3.0 was developed for computers
which operate under the MS-DOS environment,

Albert J. Clemmens
Marinus G. Bos
John A. Replogle
Jan M. Groenestein
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1 Introduction

1.1 History and Advantages

Critical-flow devices are often used to measure flow in open channels. Most of these
devices require laboratory calibrations because the discharge 1s not theoretically pre-
dictable, except through empirically derived coefficients. Two flow devices whose dis-
charges can be theoretically predicted without the need for such coefticients are the
long-throated flume and the modified broad-crested weir. Both have similar hydraulic
properties.

The model for predicting discharge through long-throated flumes has resulted from
over a century of development. The first laboratory and theoretical studies on critical-
depth flumes were made by Belanger in 1849 and by Bazin in 1896. These studics
were extended by Crump (see Ackers et al. 1978 and Inglis 1928), Jameson {1930),
Fane (1927), Palmer and Bowlus {1936}, and others in the early part of this century.
The theory and dimensional requirements for these flumes were well known by the
1950°s (Wells and Gotaas 1958); nevertheless, calibration still required an empirical
discharge coefficient. Theoretical predictions of flow were investigated by Ackers and
Harrison (1963) and further refined by Replogle (1975). The stage-discharge theory
of the current model is essentially that presented by Replogle, with minor improve-
ments. Bos (1989) and Bos and Reinink (1981) developed a procedure for determining
the required head loss across these flumes. This general theory was incorporated into
the current model, with minor modifications to make it consistent with the procedures
for the stage-discharge computations. This model has been developed to assist users
in designiing a flow-measuring structure in an arbitrarily shaped canal. It also supplics
a complete prediction of flow patterns (head-discharge relationship and required head
loss) through long-throated, critical-flow flumes and weirs.

These flumes and weirs have a number of advantages:

— Provided that critical flow occurs in the throat, a rating table can be calculated
with an error of less than 2% in the listed discharge. The calculation can be made
for any combination of a prismatic throat and an arbitrarily shaped approach
channel;

— The throat, perpendicular to the direction of flow, can be shaped in such a way
that the complete range of discharges can be measured accurately;

— The required head loss over the weir or flume is minimal to ensure a unique relation-
ship between the upstream sill-referenced head, k|, and the discharge, O;

— This head-loss requirement can be estimated with sufficient accuracy for any of
these structures placed in an arbitrary channel;

— Because of their gradually converging transition, these structures have virtually no
problem with floating debris;

— Field observations and laboratory tests have shown that the structure can be
designed to pass sediment transported by channels that have subcritical flow.
However, sedimentation can be a problem when sediment loads are excessively high
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or when the flume causes a significant reduction in the flow velocity in the approach
channel;

— Provided that the throat is horizontal in the direction of flow, a rating table can be
produced which is based upon post-construction dimensions. Thus, an accurate rating
table can be produced even if the flume is not constructed to the designed dimensions.
Also, the throat may be reshaped as needed according to changing site conditions;

— Under similar hydraulic and other boundary conditions, these weirs/flumes are
usually the most economical of all structures for accurately measuring open-channel
flows, provided that conditions are such that a weir/flume is feasible.

Because of the above advantages, these flumes and weirs are useful for many flow-
measurement applications, particularly when the structure must have a minimal
impact on existing flow and water-surface elevations.

1.2 Description

Long-throated flumes generally consist of five parts as shown in Figure 1.1:

— An approach channel, where the flow is stable and uniform so that the water level
(and thus the energy head) can be determined accurately. The approach channel
may be lined as shown in Figure 1.1 or may be the original earthen channel;

— A converging transition that provides a smooth acceleration of flow with no discon-
tinuities or flow separation. The transition may consist of plane surfaces or may
be rounded;

— A throat, where the flow is accelerated to critical flow. In the direction of flow,
the throat must be horizontal. Perpendicular to the flow, any shape can be used;

— A diverging transition to reduce the flow to an acceptable subcritical velocity and
to recover head. If no head needs to be recovered an abrupt transition can be used;

{4
. e 10
¢ist5patio”
ug!
ga

Figure 1.1 General layout of a flow-measuring structure
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Figure 1.2 Distinction between a weir and a flume

— A tailwater channel where the water level is controlled by the flow downstream
and the hydraulic properties of the tailwater channel. A knowledge of this down-
stream water level isimportant to determine the proper elevation of the flume throat.

The major differences between long-throated flumes and broad-crested weirs stem
from the historical use of terminology rather than from hydraulic properties. In this
publication, both are considered long-throated flumes. The historical distinctions are
shown in Figure 1.2.

In general, both types of measuring structure cause a constriction in the flow area.
The design of these structures is based on providing enough of a constriction to
produce critical flow over the full range of expected discharges while not producing
too much head loss between the upstream water level and the tailwater level.
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Figure 1.3 Profile of flow through a long-throated flume
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Figure 1.3 shows the general profile of flow through a long-throated flume. The
subscripts 1 and 2 refer to conditions in the approach and tailwater channels, respec-
tively. The reference elevation for energy levels is the bottom of the flume throat or
crest of the weir sill, which will be referred to as the ‘sill reference’. Thus, as shown,
the actual water depth is described by y, and the sill-referenced head by A. The difference
between the two 1s the sill height, p. Also shown is the energy level, H, and the energy
loss across the flume, AH.

The control section is the approximate location of critical flow within the flume
throat. The gauging (or head-measurement) station is the location within the approach
channel where the upstream head is measured. For critical-flow devices, there is a
unique relationship between the upstream head and the discharge.

As mentioned in the description of Figure 1.1, the five parts of the channel and
structure may have different shapes and sizes. As a result, the visual appearance of
actual structures differs widely depending on the function, size, and construction mate-
rial of the flume or weir. Figures 1.4 through 1.10 give some examples of flumes.

1.3 Selecting a Site

All structures for measuring or regulating the rate of flow should be located in a
channel reach where an accurate value of &, can be measured and where sufficient
head loss can be created to obtain a unique (-versus-h, relation (modular flow). The

Figure 1.4 Portable RBC llunmie to measure flow in small drains, small carthen irrigation canals, or in
furrows. This shect-steel flume measures up to 9 1js. The flume can also be constructed from
pve or marine plywoad. 1T another size and/or shape is used. the maximum capacity of the
portable version of the flume can be as high as 150 1/s.



Figure 1.5 An 0.15 m high sill in an 0.60 m diameter pipe is used to measure tail flow from an irrigation
lateral into a drainage canal, The control section can also be triangular or trapezoidal to measure
low flows more accurately.

Figure 1.6 This 15.45 m widc {lume has a throat fength of 3.05 m. At its design capacity of 56.6 m'ss,
a head loss of only 0.12 m is required [or flow to be modular. On large structures, a [-10-6
downstream ramp reduces construction cost. Low crests { <0.5 m) often have a vertical down-
stream face.
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FFigure £.7 This rectangular flume in an unlined channel was constructed of masonry. All five flume parts

are contained within the rectangular, lined section. The contraction was made with a hotrom
sill.

Figure 1.8 This Mlume was construcled by adding a bottom sill to an existing lined canal. The canul lining

mukes up part of the throat and the other lour parts ot the flume. This stvle 1s often called
a Replogle Nume.



Figure 1.9 A broad-crested weir with movable crest can e used 1o regulate and measure the [low into
a canal. This combination of functions fucilitates the control ofirrigation waler.

Figure 110 In soils with a low besring capacily, wooden sheet piling ean support @ metal broad-crested

Wwoelr.
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su

rvey of a channel to find a suitable location for a structure should also provide

information on the following relevant factors that influence the performance of a

fu

ture structure:
Upstream of the potential site, the channel should be straight and have a reasonably
uniform cross-section for a length equal to approximately ten times its average
width. If there is a bend closer to the structure, the water elevations at the two
sides of the channel will be different. Reasonably accurate measurements can be
made (added error about 3%) if the upstream straight channel has a length equal
to about two times its width. In this case, the water level should be measured at
the inner bend of the channel;
The channel reach should have a stable bottom elevation. In some channel reaches,
sedimentation occurs in the dry season or in dry periods. These sediments may be
eroded again during the wet season. Such sedimentation changes the approach
velocity towards the structure or may even bury the structure, while erosion may
undercut the foundation of the structure;
Whether the water level in the channel is directly predictable by the channel
discharge, or whether it is influenced by downstream confluences with other channels,
operation of gates, reservoir operation, and so on, must be determined. The channel
water levels greatly influence the amount of contraction needed to obtain modular
flow;
Based on the channel water levels and the required sill height in combination with
the ()-versus-h, relation of the structure, the possible innundation of upstream sur-
roundings should be studied. These inundations usually cause sedimentation
because of the subsequent change in the approach-flow conditions. An excessive
change in upstream water level after flume installation may alse limit the amount
of flow that is able to enter the canal from its source;
The Froude number, Fr(, at the gauging station is defined as

Fri = —2_ (1.1)

g A
B,

where v, is the average flow velocity at the gauging station, g is the acceleration
due to gravity, 4, is the cross-sectional area perpendicular to the flow, and B, is
the water-surface width at the gauging station. To obtain a reasonably smooth water
surface for which the elevation can be determined accurately, the Froude number,
Fr, shouid not exceed 0.5 over a distance of at least thirty times /4, upstream from
the structure. If feasible, we recommend reducing the Froude number to 0.2. For
channels with high sediment loads, the Froude number should be kept high;
Subsoil conditions: at the site of the structure, leakage around and beneath it due
to the head loss over the structure must be cut off at reasonable costs. Also, a stable
foundation, without significant settling, must be secured;

To avoid sedimentation upstream of the structure, sufficient head must be available
in the selected channel reach. For more details, see Section 4.5.



2 Getting Started

2.1 Installation

You should have received one 3.5 inch disk with FL.UME 3.0. The disk contains the
packed executable program plus the overlay files and the configuration files that are
required to run FLUME. The floppy also contains a sample database of {lume designs.

FLUME operates in the MS-DOS 3.3 or later environment. Version 3.0 requires
about 520 Kb of free memory. A hard disk drive is required, an 80286 microprocessor
or higher is recommended, and a math-coprocessor is optional, but highly recommended.

Hard disk system

To install FLUME on a hard-disk system (¢.g. on Drive C):

1 Insertthe disk in the A Drive, type a: (or b: if you use the B Drive), and hit enter.

2 Type instflm and hit enter again.

The program now creates a sub-directory FLUME on Drive C {C:\FLUME), and
subsequently unpacks the files. Messages appear on-screen to show the installation
progress. If your computer already has a sub-directory C:\FLUME, existing files may
be lost. You will be asked ‘Do you want to proceed with the installation? Yes/No’

To run FLUME from a hard-disk system (C Drive):

I  Movetothe C: directory C:\ >.

1 Go to the flume directory C:\FLUME > To go here, type cd\ flume and hit enter.

2 To execute the program, type flm and hit enter. If you use FLUME on a mono-
chrome (non-color) monitor with a color video card (e.g. some portable com-
puters), you must type flm m to set FLUME for that monitor. This is only necessary
the first time you run FLUME on that monitor. The video setting can be altered
manually (Section 2.2.2).

Upon typing flm (or fim m), three introductory screens will precede the main menu
of FLUME. Pressing any key will advance these screens more quickly. This main

menu consists of five branches:

MAIN MENU FLUME SYSTEM

SELECT FLUME EDIT FLUME DATA DESIGN FLUME REPORTS/GRAPHS OPTIONS

The Select Flume branch will be treated in Section 2.4 and the Options branch in
Sections 2.2 and 2.3. The other branches will be treated in Chapter 3. The menu struc-
ture and general procedure to move through the menu is described in Section 2.5.
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file://C:/FLUME
file:///FLUME
file://C:/FLUME

2.2 Inttial Settings

When you enter the program for the first time, you need to tell FLUME in what
units system you would like to work and what kind of printer you have. The procedure
for this is as follows:

1 Move the cursor to the Options menu choice with the arrow keys.

2 Hitenter.

The screen display then shows:

MAIN MENU FLUME SYSTEM

| | l

SELECT FLUME EDIT FLUME DATA DESIGN FLUME REPORTS/GRAPHS OPTIONS

Save flume data
Delete flume
Make backup
Read backup
Files repair
Units setting
System settings
Printer setting

The first five sub-menu options relate to database handling and are covered in Section
2.4. The last three options should be considered before FLUME is used. Hence:

3 Move the cursor to the Units setting menu choice with the arrow keys.

4 Hit enter,

2.2.1 Units Setting

Under Units setting, you can enter units for flume dimensions and head values,
discharge values, and velocities. These can be changed at any time, and the program
will simply convert all dimensions to the new units. The screen will display:

Set the unit for lengths and heights m meters
Set the unit for discharge figures md/s cubic meters per second
Set the unit for water velocity mys meters per second

20



The currently selected units are shown. The procedure to change the units is:

1 Use arrow keys to make a selection if length, discharge, or velocity units need
to be changed.

2 Hit enter. The above double-lined window will disappear, and be replaced by a
new window containing the available units,

Depending on the above selection, the following unit options will be available:

Iength uni¢

m meters

min millimeters

ft feet

in inch

discharge unit

mi/s cubic meters per second

1/s liters per second

cfs cubic feet per second

gpm U.S. gallons per minute

acft/hr acre feet per hour

Ml miner’s inches, Arizona (1 cfs = 40 MI)
Dmi/hr cubic decameter (Megaliter) per hour
Mgd million U.S. gallons per day

velocity unit

m/s meters per second

ft/s feet per second

3 Use the arrow keys to select the desired units.

4 Hit enter. The (newly) selected units will be shown to the right of the menu window.
To leave this sub-menu and return to the next higher menu level, you have to hit
the Esc key. A message will be given that the new units are saved.

2.2.2  System Settings

Youcan enter this menu branch again by using the arrow and enter keys. The following
menu window, plus selected options, will appear on-screen:

Set a beep to accompany messages?
Set duration of message {1 t0 9)
Set lines per page (12 inch = 72)
Enter user name

Set screen mode

Yes

5 seconds message display
72 lines per full printed page
Joseph Engineer, MSc

Color Mono/LCD VGA
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To change these, if need be:

1 Use arrow keys to move menu bar (highlighted) to the option to be changed.

2 Hit enter. The above window will disappear and a new double-lined window will
be shown,

3 Select/type new value or name using arrow keys.

4 Hit enter.

Upon hitting the Esc key, the message ‘New settings are saved’ is given according

to the selected options.

We recommend setting a beep to indicate that FLUME is providing you with informa-
tion. Messages from FLUME will be displayed for the duration that you have selected.
If any key is hit, the message will disappear more guickly.

We also recommend that you enter your name when using FLUME, since that name
appears on all output reports.

FLUME automatically detects the type of graphical interface card your computer
has. However, it is not possible to detect the presence of a monochrome monitor used
with a color graphics card. To obtain a proper screen output setting, you then should
use the ‘set screen’ mode.

FLUME can be used with Hercules, CGA, EGA, or VGA graphic cards. You
should select the proper combination of printer and video.

2.2.3 Printer Setting

Under this menu option, you can select from a variety of printers. Following the same
procedure as above, you will obtain a window showing:

PRINTER MAKE MODEL VIDEO
Epson FX CGA-EGA-VGA
Epson 5Q 24-PIN CGA-EGA-VGA
Ete.

Not all makes and models of printers are available. If your printer is not listed, you
may have to do some experimenting to find a printer selection that will give you good
graphical output. Text output is usually not a problem.

2.3 Database Handling

FLUME maintains a database of flume designs and rating tables. These databases
are stored in DBASE I11 format and can be accessed through DBASE 111, CLIPPER,
and other MS-DOS programs that read DBASE 11 formats. The FLUME database
contains information on the site where each flume is located, the user demands on
the structure, and on the structural dimensions of each flume. Rating tables are
stored in individual databases for each flume. As mentioned in Section 2.2, database
handling is located under the Options branch of the main menu. Here, five sub-menus
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are available: Save flume data, Delete flume, Make backup, Read backup, and Files
repair.

FLUME keeps track of the version number for a particular flume. This is to help
the user match up reports on flume designs and dimensions with the calculated rating
tables and graphs. Each time the flume data is saved, the version number is increased
by 1. However, it is possible to alter the flume dimensions after a rating table has
been printed and print out a flume data report which does not match the rating table,
even though they have the same version number. This problem can be avoided by
saving the flume data after any editing of dimensions and prior to writing any reports.

2.3.1 Save Flume Data

While working on a flume design, you may want to save all the data you entered
before altering the dimensions with the design procedures (e.g. before using the Design
Calculations sub-menu), To do this:

1 Select the save flume data option.

2 Hit enter.

In the process, all new data will be written over the previous data on the flume with
the same database name. You are also given the option to save the current flume
data if you want to work on another flume from the database, or if you want to return
to MS-DOS. On-screen, the question is framed:

Do you want (o save the data on the current flume 7 Yes No

1 Select Yes or No by using the arrow keys.
2 Hit enter,

23.2 Delete Flume

Upon entering this menu option, you will be shown the following window

{ [ Delete from your hard disk or from a backup disk? hard disk backup disk ]

Once a disk is chosen, the following menu appears listing all flumes in the database.

SELECT FLUMES THAT YOU WANT TO DELETE
Flume name Description
etc.

L ENTER = select flume = DEL = un-select flume — ESC = stop selection ———JJ

23



To delete all data on a flume:

I Select a flume for which information is to be deleted using the arrow keys, Please
note that FLUME does not allow you to delete the flume on which vou are
currently working,

2 Hit enter.

3 Move to next flume for which data are to be deleted, by repeating steps | and
2.

4 Hit Esc and read warning/question on-screen and toggle Yes or No using the arrow
keys (No deleting is default option).

5 Hit enter.

2.3.3 Make Backup

FLUME keeps track of a database containing saved flume designs. If you choose
Make backup under the OPTIONS menu, FLUME will ask you whether the backup
is to be made on the A or B Drive. If no backup file exists, FLUME will ask whether
a backup is to be created. The backup procedure is:

I Insert formatted disk in either Drive A or B.

2 Toggle to the appropriate A or B-drive and hit enter.

If you inserted a disk that contains no earlier prepared FLUME database with backup
files, the program will ask:

This disk has no FLUME backup file. Do you want to make one?

Yes

3 If you answer No, a warning will appear on-screen. You can replace the disk with
another disk on which you have previously made a backup, or change your res-
ponse to Yes. If you answer Yes, a FLUME backup file will be created and
FLUME will display the list of flumes in the active database.

SELECT FLUMES THAT YOU WANT TO COPY TO BACKUP-DATABASES
FFlume name Description T

etc.

L ENTER =select flume == DEL = un-select flume — ESC = stop selection —_—Jl

Select a flume by using the arrow keys.

Hit enter.

Move to next flume and repeat Steps 4 and 5.

Hitting the Esc key will return you to the OPTIONS menu system.

e R R I S

FLUME backs up the channel site and flume dimensional data and rating tables.
You will be given a message that a backup has been made,
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2.3.4  Read Backup

Data on the channel and flume demensions stored on a backup disk can be read into
the FLUME database through the Read backup sub-menu. The steps to be followed
are:

1 Answer A or B to the question *“Which drive do you want to use for backup?
Note: If you hit enter before the backup disk is in the drive, a warning will be
given,

FLUME will display:

Flume name Description

SELECT FLUMES THAT YOU WANT TO COPY FROM BACKUP-DATABASES
[ ete. ]

L ENTER =select flume — DEL =un-select flume ~— ESC = stop selection é‘

2 Select those flume files that are to be read into the database by using the arrow
keys.
3 Hit enter.

If you try to read a ‘flume name’ into the database, while the database already contains
data on a flume with this name, you will be asked; ‘Do vou want to overwrite the
data in the FLUME database? If you toggle to Yes and hit enter, you will lose the
old database data. (Note: you may want to copy the existing flume to a new name
before overwriting it.)

4 Hitting the Esc key will return you to the Options menu system. A message will
be given that the backup was read.
A second hit on the Ese key brings you back to the main menu.

A backup flume database is essentially identical to the flume database file in use. Thus
the Read backup option can be used to merge files from separate flume databases,

Jor to move flume data from one machine to another, The Make backup option should
always be used to read additional flumes into the database.

To make an initial backup, or to merge databases from two computers, you should
not use MS-DOS to copy all = DBF files to an empty floppy disk. FLUME only
recognizes * DBF files that are within a FLUME database!

235  Tiles Repair
This option allows you to check whether all needed system files are available in the
flume directory. It also checks all data files and makes repairs if needed and possible.

If you hit the enter key, message(s) will be given on missing system files, followed
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by a message on database file repair. The entire procedure is automatically performed
by the program,

2.4 Select Flume

When you start FLUME, you must first select a flume with which to work before
any other data can be entered. If you attempt to select any of the other menu branches
except Select flume or Options before selecting a flume, FLUME will require you to
select a flume first. When vou start FLUME by entering flm (or flm m), the Select
flume branch of the menu will be highlighted. Hitting enter will show the following
window on screen:

Create a new flume - with default data

Create a new flume - copied from existing flume
Flume name Description

cte

SELECT A FLUME |

A database of an example flume is included with FLUME. If for some reason no
existing database file (named Flm.DBF) is available, the only options you have are
to Create a new flume — with default data, or to read flumes from a backup disk and
then select one of those flumes.

2.4.1 Create a New Flume — with Default Data

There are many situations where you will want to design and build a one-of-a-kind
flume. This is particularly true for larger irrigation canals and for natural streams
or drains. Equally, there are many situations where a calibration is needed based on
the ‘as-built’dimensions of the existing (empty) structure. You should then;

Select the create a new flume — with default data sub-menu option.

Hit enter.

Type name of new flume (up to § characters long).

Hit enter.

Type a description of the new flume (up to 48 characters long).

Hit enter

This will return you to the main menu with the short name of the selected flume shown
at the bottom of the screen. The short name 1s used to store all the data on the canal
site and on the structurein the flume database (* DBF file) while the flume description
provides more space for easy identification of the flume and site.

= RV I SR

A new flume will contain default values for the flume dimensions and canal/design
data. Youshould follow through the Design flume branch or the Edit flume data branch
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to change this data to match the conditions for the new flume and be sure that all
data are correct.

2.4.2 Create a New Flume — Copied from Existing Flume

In irrigation districts, it is useful to standardize on standard-sized structures. In this
case, rather than a custom design, you will simply want to check the suitability of
a standard structure at the proposed site. To do this, you Copy (data) from (an) existing
flume, in this case the standard structure, to the new flume/site. This will copy the
flume dimensions plus design or site information contained in the database for that
flume. The steps are:

1 Select the Create a new flume — copied from existing flume sub-menu option.

2 Hitenter.

3 Typename of the new flume.

4 Hit enter.

5 Type a description of the new flume.

6 Hit enter.

All names of structures in the flume database will be shown on-screen as follows:

Flume name Description

SELECT A FLUME TO COPY DATA FROM

I |

7 Use the arrow keys to move through the listed flumes, and

8 Hit enter to copy all data of the selected combination of canal and flume to the
‘new flume’,

You will now be back in the main menu with the new flume selected for use.

2.4.3  Select Existing Flume

For any structure that has been entered into the database, whether from custom design,
user entry of ‘as-built’ conditions, or selection of a standard structure, FLUME can
be used to generate a new version. For this purpose, data on the structure must be
retrieved from the database. The procedure is:

1 Select the name of the flume you want by using the arrow keys.

2 Hit enter.

This brings you back to the main menu with the flume you have selected for use.

2.5 FLUME Menu System Basics

The FLUME menu system is written in CLIPPER, a compiled database language
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