
EMRIVER Lab Manual  
©2009 Little River Research & Design       page 1 

 

 

Emriver Lab Manual 
 
Safety and Lab Manual Contents 
 
Chapter 1 (rev. 3.0)    www.emriver.com  

        
 
 

Introduction 

 
The Emriver Lab Manual goes beyond the basic information given in the Use and 
Care Manual to describe methods for advanced demonstrations and 
experiments. 

 
The Emriver model is capable of dozens of experiments and demonstrations, and 
new ones are being constantly developed.  To keep this information manageable, 
we have modularized the lab manual to allow frequent updates and additions. 
For the latest information on module development please contact us at 
info@emriver.com or join the user newsgroup 
http://groups.google.com/group/emriver?pli=1.  
 
See Chapter 2, Advanced setup, for detailed setup procedures. 
 
 
 
 

In this chapter 
 
 
1. Safety 

2. Lab Manual Contents 
 
 
 

This manual is a companion to the Use and Care Manual, and essential 
information in that manual is not repeated here.  It is vital that you read and 

understand the Use and Care Manual before using this Lab Manual. 

mailto:info@emriver.com
http://groups.google.com/group/emriver?pli=1
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YOU MUST READ AND UNDERSTAND THESE 
WARNINGS BEFORE USING THE EMRIVER MODEL 

 
 

 The Emriver model is very heavy when filled with water and sediment.  A collapse of the 
model supports could severely injure or kill a person.  Be absolutely sure you understand 
how to use the supports and be very careful when using alternate supports. 

 

 Use only approved support methods.  Do not use standard sawhorses, folding tables, 
cinderblocks, or other such methods.  Despite weight-bearing claims, no standard 
production sawhorse is strong enough to support the Emriver model. Sawhorses and 
folding tables can collapse under dynamic or side loading. 

 

 Check all fittings on the aluminum horse supports before each use to be sure they are 
secure. 

 

 When setting up the box, the supports must be laterally level and aligned.  They must 
also be aligned with the proper support point underneath the box.  Otherwise the box 
could be warped or could collapse when loaded. 

 

 Never set the box up on a surface with a slope exceeding 8% (7 in drop in 7 ft). 
 

 Never use more than 27 gallons (102 liters) of water in the model.  The combined weight 
of water and sediment in the box could cause the box or supports to collapse. 

 

 Never use more than the provided 185 pounds (84 kg) of sediment in the box, and do not 
place any heavy objects in the box. 

 

 Never allow people to sit or stand on or in the box.  Never get underneath the loaded 
box. 

 

 Use only the pump and power supply provided with the box.  The power supply should 
be placed away from the model and any other source of moisture.  Read the manual that 
comes with the power supply and be certain to connect it to a properly grounded outlet. 

 

 When using 12-volt power from a battery or automobile, always use the fused connectors 
provided with the model.  Never bypass the fuses. 

 

 Be sure you understand the dangers associated with charging and using lead-acid 
batteries, and consider using the safer spill-proof batteries. 

 

 The box should only be used for its intended purpose as stated herein. 
 

 If any part of the box or pumping system is damaged, or you have any doubts about the 
electrical or structural safety of the model, or do not understand these directions, do not 
use this model. 
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Emriver Lab Manual Contents 

 

Chapters are free-standing and are numbered as shown below.  Visit 
www.emriver.com/support.html for a list of modules currently available. 
  
 
1. Introduction 

Â Basic setup 

Â Safety 

Â Lab Manual Contents 

 

2. Advanced setup and operation 

Â Slope variables, equations, 

and adjustments 

 ̧ Quick setup method 

 ̧ Sinuosity and slope 

Â Controlling water discharge 

 ̧ Using the valve array 

 ̧ Discharge ranges 

 ̧ Notch gage calibration 

Â Initial conditions 

 ̧ Floods and feature 

formation 

 ̧ Valley shape 

Â Sediment properties 

 

3. Measurements 

Â Horizontal measurements 

Â Vertical measurements and 

leveling methods 

Â Water discharge 

Â Sediment discharge 

 

4. Demonstrations 

Â Inchannel gravel mining 

Â Channelization 

Â Bank armoring 

Â Energy management 

 

5. Exercises and Experiments 

Â Bedload transport and 

sediment transport continuity 

Â Water discharge 

Â Creating hydrographs 

Â Sediment discharge 

Â Creating sedigraphs 

Â Channel morphology 

 ̧ cross sectional shape 

 ̧ features 

Â Sinuosity and the long profile 

Â Stability and sediment 

transport continuity 

Â Effects of perturbations 

Â Management and 

disturbances  

 ̧ Bank armoring  

 ̧ Gravel mining 

 ̧ Channelization 

Â Data collection form

 
 
 
 

http://www.emriver.com/support.html
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Emriver Lab Manual 
 
Advanced Setup 
 
Chapter 2 (rev. 3.0)    www.emriver.com  

       

 
This chapter is part of the Emriver Lab Manual, which is published in several 
chapters.  Please see the Introduction Chapter for a complete listing of contents. 
 
For the latest information on module development please contact us at 
info@emriver.com or join the user newsgroup 
http://groups.google.com/group/emriver?pli=1. 

In this chapter 
 

 
1. Channel slope 

 
2. Slope variables and 

equations 
a. Box slope 
b. Calculating Smax 
c. Calculating channel 

slope 
d. Slope calculation and 

adjustment methods 
ï Quick setup 
procedure 

 
3. Controlling water discharge 

a. Using the valve array 
b. Discharge ranges 
c. Creating hydrographs 
d. Notch gage calibration 

 

4. Initial conditions 
a. Floods and feature 

formation 
b. Valley shape 

 
5. Sediment properties 

a. Sizes and colors 
b. Groundwater behavior 

 

This manual is a companion to the Use and Care Manual, and essential 
information in that manual is not repeated here.  It is vital that you read and 
understand the Use and Care Manual before using this Lab Manual. 

mailto:info@emriver.com
http://groups.google.com/group/emriver?pli=1
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Channel slope 
 
Channel slope in the Emriver model is controlled by the slope of the box and the 
elevation of the standpipe.  For most setups, the slope of the box is determined 
by the relative height of its supports.  
 
Unless you're investigating tectonic effects on channels, it's much more practical 
and realistic to control channel slope with the model's standpipe than to move the 
entire box.  The slope of the box will determine the range of slopes attainable 
using standpipe adjustments, but, as in real rivers, the range of realistic slopes in 
the model is quite narrow--from zero to around 6 mm/mm.  You can set slopes 
throughout this range with only two or three box slopes and the full range of 
standpipe adjustments. 
 
Figure 2.1 and the equations that follow show the relationship between the box 
slope, standpipe height, and the maximum channel slope.  Maximum channel 
slope is the straight-line distance divided by the vertical drop between the EDU 
and the standpipe.  You'll only see this channel slope in a perfectly straight 
channel. 
 
Later in the chapter you'll find a method for quick setups and approximate slope 
setting. 
 
For experimental work and detailed study of fluvial geomorphology, you should 
directly measure slopes in the model using a leveling device.  A self-leveling 
visible laser level is best for this, though over means can be used.  The Lab 
Manualôs Measurements Chapter gives details on direct measurement of box and 
channel slope in the Emriver model. 
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Slope variables and equations 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2.1.  Variables used in setting and calculating slope in the Emriver model. 
 

Variable Definition 

dXes Horizontal distance between the energy dissipation unit (EDU) and 
standpipe 

dZes Vertical distance between the EDU outlet and top of standpipe 

dZspipe Vertical distance between top of standpipe and box floor; in other 
words, the length of standpipe extending from the box bottom 

dXsup Horizontal distance between the box support ribs, also the distance 
between aluminum horse centers 

dZsup Vertical distance between box support ribs 

Lchan Length of channel measured along the deepest part of the channel 

Sbox Slope of box 

Smax Maximum possible channel slope for a given box slope and standpipe 
height (DZspipe). Slope of a straight channel running from the EDu to 
the standpipe 

S Slope of a meandering channel 

 

EDU  

notch 
gage 

standpipe 

dXes 

dZsup 

dXsup 

dZes dZspipe 

Lchan 

dXes 

support rib  
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Box slope, Sbox 
 
If the Emriver model is set up on a level surface, box slope is easily calculated by 
measuring the support height difference during setup.  Simply place the two 
horses next to each other and directly measure their height difference as shown 
in Figure 2.2.  Distance between the support ribs is 1320 mm or 52 inches.  So 
 
Sbox  = dZsup /dXsup  
 = dZsup (mm) /1320 mm   
 = dZsup (inches) /52 inches 
 
 
Calculating Smax 
 
Smax is the maximum possible channel slope in the box, given a straight 
channel, box slope (Sbox) and standpipe elevation (dZspipe).  If standpipe height 
is zero, then Smax = Sbox.  As the standpipe is raised, Smax decreases.  Smax 
can be directly measured using a leveling device and this equation: 
 
Smax = dZes /dXes   
 
For a given Sbox, Smax can be calculated by measuring standpipe height 
(dZspipe) and using this formula: 
 
Smax = Sbox - (dZspipe (inches) /72 inches ) 
 = Sbox - (dZspipe (mm) /1830 mm ) 
 



 

EMRIVER Lab Manual  
©2009 Little River Research & Design       page 8 

 

 
Figure 2.2.  During setup, you can measure dZsup directly by placing the horses 
together as shown.  The surface on which you assemble the model must be 
perfectly level for this method to work.  
 
 
Calculating channel slope 
 
The slope of a meandering channel can be directly measuring using a leveling 
device, a measuring tape, and this formula: 
 
S = dZes /Lchan 
 
Alternately, channel slope can be calculated by multiplying the reciprocal of the 
channel's sinuosity by Smax.  Sinuosity is the channel length divided by the 
straight-line distance from the EDU to the standpipe: 
 
sinuosity = Lchan /dXes     
 
S = (dXes /Lchan)(Smax)   (note the reciprocal of sinuosity is used) 
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Slope calculation and adjustment methods ï Quick setup 
 
For quick setups, slope can be adjusted using these steps.  This method requires 
the model be set up on a perfectly flat surface. 
 
1. During setup, place the two supports side-by-side (Fig. 2.2) and measure the 

height difference between them.  This is dZsup.  
 
2. Use these formulas to calculate slope, given standpipe height dZspipe : 
 
 Smax = Sbox - (dZspipe (inches) /72 inches ) 
        = Sbox - (dZspipe (mm) /1830 mm ) 
 
To determine S, you can measure it directly.  If you do not have a level, you can 
measure Lchann and calculate sinuosity and then S: 
 
 S = (dXes /Lchan) (Smax) 
 
for example:  If Smax is 0.04, and Lchann = 2.12, then  
 
 S = (1 / 2.12) * 0.04 = 0.019  
 
 
3. Alternately, you may make up spreadsheets and charts that show Smax for 

given values of dZsup and dZspipe.  Figure 2.3 shows an example of such a 
chart.   You will still need to measure Lchann in order to calculate the slope of 
meandering channels. 
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Figure 2.3.  A graph showing maximum channel slope (Smax) for given box 
slope (Sbox) and standpipe height above the box floor (dZspipe).  Note that the 
lines intersect at Sbox where dZspipe = 0; i.e. Smax = Sbox when the standpipe 
height is zero.  Such charts can be constructed using the formulas above for 
various typical model setups.  
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Figure 2.4.  A meandering channel in an Emriver model showing typical 
meander size and variables controlling sinuosity and slope.  Grey tickmarks are 
200 mm apart. 
 
Figure 2.4 shows a typical meandering channel in an Emriver model.  In this 
example we have 
 

Lchann = 2800 mm 
dXes = 1830 mm          So sinuosity = 2800 mm /1830 mm = 1.53 

 
 
Letôs assume that we have set up our horse supports so that their height 
difference is 3 inches or 76 mm.   Box slope is thus 
 

Sbox = dZsup /dXsup  
= dZsup (mm) /1320 mm   
= 76 mm /1320 mm  
= 0.06 or 6.0%  
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Maximum channel slope with the dZspipe set at zero is thus 0.06.  Letôs set the 
standpipe about 2 inches (51 mm) above the box floor and calculate Smax: 
 

Smax = Sbox - (dZspipe (mm) /1830 mm) 
= 0.06 - (51 mm /1830 mm) 
= 0.06 - 0.028  
= 0.032 

 
 
So the slope of a straight channel from the EDU to the standpipe would be 0.032.  
Raising the standpipe 51 mm reduces Smax from 0.06 to 0.032. 
 
Our meandering channel has a sinuosity of 1.53.  We can determine its overall 
slope using this equation:       
 
 S = (dXes /Lchan) (Smax) or  
 S = (1 /sinuosity)Smax 

= (1 /1.53) 0.032  
= 0.021          
   

 
 
 
 
 

 
 

This manual is a companion to the Use and Care Manual, and essential 
information in that manual is not repeated here.  It is vital that you read and 
understand the Use and Care Manual before using this Lab Manual. 



 

EMRIVER Lab Manual  
©2009 Little River Research & Design       page 13 

 

Controlling flow 
 
The Emriver model is supplied with water by a pump and reservoir.  The 
reservoir is necessary because changes in the input and output of water to the 
box can vary.  If the standpipe is raised, for example, several liters of water may 
accumulate in the lower end of the box before flow from the standpipe begins to 
refill the reservoir.  Interstitial spaces in the modeling media hold over 25 liters of 
water.  When the pump is first turned on, the water level in the reservoir will drop 
considerably before flow from the standpipe begins to replenish it. 
 
Flow is controlled by a valve array at the lower end of the box.  Assembly, care 
and maintenance of the valve array are covered in the Emriver Use and Care 
Manual. 
 
 
 
Flow measurement 
 
Discharge is measured using a notch gage and head scale at the upper end of 
the box.  The water surface elevation (WSE) in the notch gage is related to 
discharge.  Each notch gage and head scale must be individually calibrated.  
Calibration procedures are given later in this document. 
 
 
 
Using the Valve Array 
 
Figure 2.5 shows how water moves though the model's plumbing system.  Most 
demonstrations and experiments use only a fraction of the pump's full output.   
The bypass valve allows precise control of flow rates and prevents excessive 
backpressure on the pump when the main valve is only slightly open.   
   
To send the pump's full output to the box, fully open the main valve and 
completely close the bypass valve.  This is the only setting in which the bypass 
valve should be fully closed.   From this setting, incrementally opening the 
bypass valve and closing the main valve will reduce the flow rate.  To completely 
shut off flow without turning off the pump, fully open the bypass valve and close 
the main valve. 
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The threaded hose fittings at the ends of the hoses are 7/8-inch "garden hose 
thread" (GHT) connectors allowing you to use standard garden hoses to fill and 
empty the reservoir in field settings.   For example, a garden hose attached to the 
bypass valve's hose can be used to either fill or empty the system. 
 
 
 
Discharge ranges 
 
The range of useable discharges in the model runs from about 15 ml/s to 400 
ml/s.  At very low discharges, much of the flow is moving through interstitial 
spaces in the model and not much will happen in the channel.  At flows above 
about 75 ml/s, channel beds begin to fully mobilize.  This depends, of course, on 
channel morphology and slopes existing when the flow is increased. 
 
When energy is controlled using grade control structures or other means in the 
model, the highest flows possible with the standard pump, around 350 ml/s, can 
be used.  Unless such structures are present in the model, flows above about 
150 ml/s will create large channels with high sediment transport rates and you 
will be very busy moving sediment from the trap back into the box. 
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Creating hydrographs 
 
It's a simple matter to create hydrographs in the model.  First, determine the 
range of flows and shape of your hydrograph.  Set up a table with flow rates and 
times to maintain each rate.  Creating the hydrograph will require at least two 
people, one to keep time and another to monitor and adjust flow rates using the 
valve array and the notch gage. 
 
Using a number of one or two liter containers (large plastic cups would work), it is 
also possible to measure both the water and sediment discharge at the lower end 
of the model.  Simply catch the model's output in the containers over suitable 
time periods, recording the time period for each container.  Then separate the 
water and sediment and measure both.  Depending on your goals, you may want 
to dry the sediment before weighing, though it should only be air dried (i.e. don't 
heat the modeling media).  The sediment absorbs very little water. 
 
In this manner students can produce both hydrographs and sedigraphs from the 
model.  See Chapter 3 for more information. 
 
 
Figure 2.5.  Flow control components and pathways in the Emriver model. 
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Use and calibration of the Emriver notch gage 

 

The notch gage provided with your Emriver model allows you to precisely 

measure flow in the model during experiments and demonstrations.  The 

volumetric flow rate of water, or discharge, is a fundamental independent variable 

in river geomorphology.   

 

Parts of the notch gage are shown in Figure 2.6.  Flow from the notch is 

proportional to the water surface elevation (WSE) in the gage.  Discharge in your 

simulated rivers is determined by measuring the WSE. The baffles in the notch 

gage act in combination with the column of water in the gage to reduce currents 

in the gage that may affect accuracy.   

 

 

 

 

Figure 2.6 shows parts of 

the head scale, which is 

used to measure WSE in the 

notch gage.   The head scale 

is provided with a scale 

graduated in millimeters, 

though you may change this 

scale as described later in 

these instructions.  The head 

scale can be placed on the 

rim of the notch gage at any 

point beyond 25 mm (one 

inch) from the notch opening.  

If the head scale is placed 

nearer than 25 mm, it may 

disturb the lines of flow 

exiting the notch gage. 
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Figure 2.7.  The head scale.  A paper scale and plastic 

rod are held tightly inside the clear plastic tube by a 

compressible foam spacer and cap.  The scale shown is 

graduated in mm. 

 
Before use, the notch gage must be calibrated, i.e. you must establish the 

relationship between WSE and discharge.  To begin calibration the gage should 

be placed in the box in the position in which it will be used.  Next, place the head 

scale in the gage. 

 
Fill the gage by using the pump and valve system to route a moderate flow 

through the gage so that the WSE reaches the approximate midpoint of the 

notch.  Gradually decrease flow until it is zero or until the flow nappe is overcome 

by surface tension and flow runs down the exterior of the gage.  To find the 

lowest WSE at which the nappe is free of the outside wall of the gage, increase 

flow slightly until the nappe just breaks free of the gage. This point is affected by 

the surface tension of the water in the gage, which can be affected by water 

chemistry, and can therefore vary.  A WSE within 3 or 4 mm of this point is 

sufficient.   
 

We recommend the SI units of ml/second as the most practical for the range of 

flows used in the model.  You will need a 2000 ml beaker (or other container with 

a volume of at least 1000), a 1000 ml graduated cylinder, a stopwatch, and 

notebook. 
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Use the beaker to capture flow from the gage.  Higher volumes of captured flow 

per run will yield more accurate measurements.  Before each capture, record the 

WSE on the head gage.  Record the rate of flow by simultaneously diverting the 

nappe into the beaker and starting the stopwatch. After each capture, record the 

time in seconds and tenths and volume of flow captured in milliliters, as well as a 

second reading of the WSE on the head gage.  If the two WSE readings are not 

the same, the WSE changed during the run and the data for that run should be 

discarded.  Figure 2.8 shows a typical data sheet. 

 

Take at least two flow measurements at the first WSE setting.  Then adjust the 

flow so that the WSE increases by 3 to 5 mm.  Allow the flow to stabilize for a few 

seconds and take another two or three flow measurements.  Continue 

incrementally increasing flow and measuring discharge until you reach the full 

output of the pump or the capacity of the notch. 

 

The notch gage uses a two-stage notch that allows measuring a wide range of 

flows (from about 20 ml/s to 400 ml/s) with a compact gage.  The discharge - 

WSE curve shows a slight jump at the point of width increase in the notch, so 

measure this point carefully.  You should also measure discharge when the WSE 

is just at the break in notch size, because this is an important reference point.  
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Figure 2.8.  Typical notch gage calibration data. 

Typical Emriver notch gage calibration data 

  
before  after  

  

volume, ml time, s 
head scale, 
mm 

head scale, 
mm Q, ml/sec notes 

840 38.2 22 21 22.0 lowest possible WSE with 
free nappe 

680 31.6 22 22 21.5 

 570 15.8 25 25 36.1 

 610 17.1 26 26 35.7 

 700 14.8 30 30 47.3 

 670 15.8 29 29 42.4 

 960 13.8 37 37 69.6 

 885 12.9 37 37 68.6 

 635 7.0 41 41 90.7 

 760 8.6 41 41 88.4 

 810 7.2 48 48 112.5 

 890 7.9 48 48 112.7 

 640 4.2 56 56 152.4 at lower point of notch break 

710 4.6 56 56 154.3 

 970 5.8 58 59 167.2 

 880 5.3 58 58 166.0 

 940 4.8 64 64 195.8 

 890 4.6 64 64 193.5 

 840 3.4 70 70 247.1 

 770 3.1 70 70 248.4 

 990 3.3 76 77 300.0 

 855 2.7 76 76 316.7 

 860 2.3 84 85 373.9 Full flow  

880 2.4 85 85 366.7 
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Making a custom scale for the notch gage 

 

The head scale is delivered with a paper scale calibrated in millimeters.  After 

calibrating your gage, you can determine discharge by reading the WSE in mm 

and referring to the calibration curve. 

 

Alternately, the outside of the head scale may be marked at a few key flow points 

with a suitable marker. The points to be marked will depend upon what the model 

is being used for.  For basic demonstrations to laypeople, for example, where 

you must work quickly and will only use two or three flow rates, you might simply 

mark these values on the head scale or notch gage wall with a grease pencil. 

 

Alternately, discharge values may be marked on the paper scale alongside the 

millimeter values.  Parts of the head scale are shown in Figure 2.7.  To remove 

the paper scale, simply pull the plastic cap off the head scale.  Custom scales 

may be constructed and held in place inside the tube with a very small piece of 

tape or a 2 mm dot of glue. Hot melt glue works well, and can easily be removed 

by gently heating the tube in warm water.  Donôt use solvent glues, which may 

dissolve the acrylic tube.   

 

For further information and support, e-mail us at info@emriver.com. 

 

 
 
Care of the notch gage 

 

The gage and head scale should be handled and stored carefully to prevent 

damage.  The notch is precisely machined, and calibration and accuracy will be 

affected if it is damaged.  The gage should be stored and transported in the 

plastic mesh in which it was shipped.  This mesh will both protect the gage and 

allow it to air-dry after use.  To clean the gage, carefully pull out the baffle 

assembly and use non-abrasive rags and mild detergent.  Solvents of any kind 

may dissolve or mar the plastic. 

 

mailto:info@emriver.com
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Initial conditions 
 
At a given cross-section in an Emriver model's channel, sediment transport and 
channel morphology are dependent on the sediment and water regime imposed 
from upstream. 
   
 For many demonstrations, you will want sediment transport and channel 
morphology to be in an equilibrium condition--i.e. sediment transport will be 
relatively constant over most of the channel's length.  When the model is in this 
state, perturbations to the channel will show fairly predictable responses.  An 
excavation in the channel mimicking an inchannel mining operation, for example, 
will produce an upstream-migration headcut. 
   
 If the experimental channel is not in equilibrium, however, the channel's trend 
towards equilibrium will be imposed on your perturbation, and you may not see 
the response you expect.  In general, demonstrations require that you form a 
channel and allow flow to produce equilibrium long profile and cross sectional 
conditions.  For the most realistic channels, you should send a flood hydrograph 
through the system to form point bars and floodplains.   
   
After returning to lower flows you can visually examine sediment transport rates 
in the model.  When these rates appear to be relatively even throughout the 
channel's long profile, you may assume continuity of sediment transport in the 
channel.   
   
When this condition is reached, you may expect relatively predictable responses 
to channel perturbations. 
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Floods and feature formation 
 
To form a classic meandering channel with a full complement of fluvial features, 
you may use the following steps: 
   
1. Set box slope and standpipe slope.  Send flow into the box to fill the 

groundwater table at whatever rate you like. 
 
2. Form a meandering channel with at least a full meander wavelength within 

the box.  Figure 2.4 shows an example. 
 
3. Route moderate flows of 25 to 55 ml/s and allow for groundwater table 

development and sediment transport continuity.  
 
4. Increase flows to about 100 - 150 ml/s for a short time.  This higher flow will 

fully mobilize bed materials and you will see formation of point bars and small 
floodplain surfaces.  Usually only 20 seconds or so of high flows will be 
sufficient. 

 
5. Decrease discharge to 55 ml/s or less.  As you decrease flow, sediment 

transport will decrease and you will be left with a compliment of features that 
includes point bars, floodplain surfaces, cutbanks, pools, and riffles. 

 
 
Valley shape 
 
For demonstrations of basic channel processes like response to channelization 
and gravel mining, you will want to begin with typical natural channel morphology 
(if indeed there is such a thing).  Sediment transport should be in equilibrium 
along most of the long profile, i.e. sediment transport continuity is present 
throughout the channel.  This condition can be achieved by simply making a 
proto-channel by hand and then routing flows through the model until you can 
see that there are no reaches with net erosion or deposition.   
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In general, a shallow U-shaped valley, shown in Figure 2.9, will produce realistic 
features as the channel migrates through the model's sediment.  As meander 
bends enlarge, cutbank heights will increase, and various cutbank and bluff 
heights will show how these features look and behave in nature. 
 
 

 
 
 
Figure 2.9.  Typical ñvalleyò morphology formed at the beginning of a 
demonstration.  As meanders in the channel migrate, they will tend to erode 
away the valley sides, producing steep bluffs.  This is only an example.  You 
should experiment with other shapes. 
 
 
 
Sediment properties 
 
The modeling material used in the Emriver is cryogenically-ground thermoplastic.  
Most of the material is the same dense, hard melamine plastic from which 
countertops are made.  Such thermoset plastic is difficult to recycle because it 
cannot be re-melted and re-molded.  The material we use is mostly recycled from 
industrial materials (i.e. it is not consumer generated). 
 
The material's specific gravity ranges from 1.4 to 1.6.  By contrast, most rock-
derived sediments in natural rivers have specific gravity values above 2.6. 
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Because the plastic sediment is less dense than rock, it moves more readily in 
the relatively low flows and velocities seen in the Emriver model.  The material is 
highly angular, which allows it to hold shear faces and cutbanks that closely 
resemble those seen in the field.   
   
Only bedload transport is modeled in the Emriver, there are no sediment particles 
fine enough to be considered suspended sediment. 
 
 
 
Modeling media sizes and colors 
 
Because the plastic sediment used in the Emriver model is recycled material, it 
would be very difficult (and costly) to produce material in which sediment particle 
sizes are related to color.  You may notice some relationships between size and 
color in the model, but these are strictly coincidental. 
 
Sediment sizes in the model range from 0.016 in to 0.080 in (0.41 to 2.0 mm ).  
Particle size distribution is weighted toward the larger particle sizes in the model. 
 
 
 
Groundwater behavior 
 
Water moves freely through the interstitial spaces in the modeling media.  If you 
use the media to build a dam from the material, for example, you will see seeps 
forming at the downstream base of the dam.  You may also notice seeps forming 
on the downstream sides of valley walls in some situations. 
     
You will notice that some groundwater movement processes in the model 
resemble those found in nature.  However, the relatively rapid movement of 
groundwater through the modeling media is, at least for most geological settings, 
not necessarily representative of field processes. 
     
After you initiate flow in the model, it takes a few minutes for dry sediment in the 
model to saturate (or for the groundwater table to rise to streambed level, if you 
will) before you can get normal channel flows through the length of the model.  
Until then, you will observe a "losing" stream. 
     
For a typical setup, over 35 liters of water will remain in the Emriver's modeling 
media as groundwater after you turn off flow and discharge at the standpipe 
slows to a trickle.  This water can take several hours to drain from the media. 
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Emriver Lab Manual 
 

Measurements 

 
Chapter 3 (rev. 3.0)     www.emriver.com  

        
 
 
This chapter is part of the Emriver Lab Manual, which is published in several 
chapters.  Please see the Introduction Chapter for a complete listing of contents. 
 
For the latest information on module development please contact us at 
info@emriver.com or join the user newsgroup 
http://groups.google.com/group/emriver?pli=1. 

In this chapter 
 

 
1. Thalweg and other horizontal measurements 

2. Vertical measurements and laser levels 

3. Water discharge 

4. Sediment discharge 

 
 
 
 
 
 
 
 
 
 
 

This manual is a companion to the Use and Care Manual, and essential 
information in that manual is not repeated here.  It is vital that you read and 
understand the Use and Care Manual before using this Lab Manual. 

mailto:info@emriver.com
http://groups.google.com/group/emriver?pli=1
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Thalweg and other horizontal measurements 
 
Measurements of channel length are used in river research and management for 
many purposes, including hydraulic modeling and characterization of sinuosity.  
To determine channel slope, for example, we must begin by measuring a 
horizontal distance along a river channel. 
     
In general, thalweg or channel distance is measured along the deepest part of a 
channel, though other paths can be used.  These include the centerline of 
bankfull or other characteristic discharge.  Here we will use the deepest part of 
the channel. 
     
Your Emriver model comes with a narrow fiberglass-reinforced tape.  The tape is 
graduated in 5 cm increments, with yellow bands at each full meter.  You may 
visually estimate distances between the 5 cm marks or use a small ruler to 
measure these distances.  To measure channel length, lay the tape in the center 
of your channel, following its curves as closely as possible.  The tape will closely 
follow curves if you lay it on the narrow edge as shown in Figure 3.1. 
 

 
 
Figure 3.1.  The Emriver measuring tape will follow channel curves when placed 
on its narrow edge as shown here.  The tape is marked every 50 mm. 

 


