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1.0 K INTRODUCTION l 

With the exception of a few sites (Point Pelee, Coakley l97#; Van 
Wagners Beach, Coakley 1980; Toronto waterfront, Greenwood and McG'illivray*) 
there are little available data on wave-“driven and nearshore circulation currents 
along the Canadian Great Lakes shoreline. Such information is often required in 
order to respond to questions regarding shoreline processes. Although a program 
of moored instruments would provide more accurate data at specific sites, for 
cost reasons, among others, this is not feasible for covering a series of sites. 
Also such "spot" data would not provide spatial patterns of currents. 

_

' 

The system described here represents a means of compiling useable 
first-order values of current velocities and directions at a variety of sites and at 
relatively low cost. Furthermore, because me data provided are based on 
current-following (or Lagrangian) measurements, when plotted, they provide 
current patterns in a spatial sense. Also, in recognition of the vertical variations 
in nearshore currents, the system is designed to measure flow parameters along 
the sediment/water interface as well as on the free surface. Thus, a depth- 
averaged, time-averaged picture of mean flow cjan be obtained that is 

characteristic of a certain site under certain hydrodynamic conditions. 

2.0 DESIGN OF THE SYSTEM ' 

A 

The main specifications of the system were as follows: 

1. Capable of launching a spherical float (modified tennis ball) between 50- 
100 m from shore into a 50 km/ hr wind. '

‘ 

2. Portable and easily set up in the field. ‘

' 

3. Capable of following currents both on the surface and along the bottom. 
4. Floats to be visible from shore up to 200 m. 

The prototype system designed by CCIW is shown . in Figure 1, 
mounted on the rear of an all-terrain vehicle. It consists of the following 
components: -

. 

1. Expendible Floats (Tennis Balls) " 

These are standard tennis balls (Figure 3) whose weight has been artificaily 
increased to serve for two types of measurements: 4 

* Brian Greenwood, D. G. McGillivray, personal communiication.
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The weight of the tennis balls has been adjusted (by injection of 
water) to achieve a density of. approximately 0.7 g/cm3. ' This ensured 
that they would float in ‘fresh water with a freeboard of approximate- 
ly licm, and thus be only slightly affected by wind stresst These 
would be launched to the target distance and tracked visually from 

' 7 shore.
u 
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The tennis balls were further modified subsequent to the procedure 
described in (a) by attaching a form-(fitted steel washer to the ball 

. (Figure 2). The washer was attached by epoxy glue to standard-sized 
(5 mm) salt tablets at three points. The salt tablets were in turn 
fastened to the ball ‘by epoxy glue. Final density was approximately 
l'.l "g/cm3 to provide slightly negative buoyancy. 

The rationale was to launch these in the same way as the floaters, 
taking care to fix the position of their entry into the water. 
However, they would immediately sink to the bottom where they 
would stay (and presumably be moved along with the bottom current) 
for a period of time governed by the time taken for the salt tablets to 
disjsolve and release the weight (specified at 20 min). When the 
weight is released the buoyant ball __would rise to the surface and 
enable the position of its reappearance to be fixed, thus allowing its 
time-averaged travel velocity vector to be calculated. 

T Launcher ' Float __ , _ . 

This apparatus consisted of an aluminum tube (6.3 cm LD.) approximately 
37 cm long (Figure 2).~ Launching power was supplied by a connection, 
through a smaller step-down cylinder, to a compressed air SCUBA tank 
(capacity: 2 m3 at S.T.P;), initially filled to 2300 p.s._i. (15.86 x 106 KPa). 
The step-down cylinder provided the smaller charge volume (set at a 
pressure setting dependent on the distance to be fired, but usually between 
1000 - 1500 p.s.i. (6.9 - 10.3 x 106 KPa)). This charge pressure was adjusted 
using a built-in pressure gauge attached to the line. T

_



The launcher tube was equipped with screw clamps at its butt-end to enable 
attachment to a transport vehicle. Cast distance was adjustable iin 

» addition to the diarge presslure adjustment) by an attached ranging 
protractor which enable the vertical trajectory angle to be set. 
The launcher was muzzle-loaded with the float using afitted ramrod to 

- ensure proper seatinggof the ball at the bottom of the tube. 

3.0 
T 

FIELD TESTING 
' 

-T 

The prototype system was turned over to Hydraulics Division in June 
1980 for field testing and use. As a result of" a testing/field crew orientation 
exercise on June 23 at Van Wagners'Beach, some m_inor changes‘ were made to 
the floats (involving firmer attachment of the weights to the "sinkers" and 
selection of highly visible orange-red tennis ball for the float). Following this, 
the system was used in the field during the period July 15423 (Long Point and 
October 1.6-November 27 (Fifty-Mile Point) for a total of 31 separate 
experiments. Some typical results are shown in Figure 4. 

4.0 EVALUATION OF THE SYSTEM 
' The following points can be made on the basis of the field 

measurement program: ' 

1. The float launcher performed entirely satisfac-torily, both attached to the 
ATV as well as resting on the beach. Cast distances were well within 
specifications" even against strong onshore winds. One tank of compressed 

. \ 

air usually lasted for about 10-15 launches. 
2. As for the surface floats, these were visible. and trackable at the shore 

transit sites only within about 50 m_of the shore. Beyond this, waves, sun- 
glint, and water colour tended to make sighting and tracking erratic. In the 
darker, more turbid water and larger fall-season waves at Fifty Mile Point, 

4 

the visibility of the surface float was consistently poor, however. 
3. The timed-release "sinker"'drogues used to measure bottom flows usually 

returned to the surface within 15 minutes of launching (with minor 
exceptions, probably due to bridging ‘of the salt tablet by the epoxy glue). 
However, the distances apparently covered during their stay on the bottom 
was suspiciously small. (0ne moved less than 5 m in ll minutes for an



1 

average speed of below 1 cm/sec.) When compared to the surface flows of 
around 20 cm/s, this raised doubts as to Whether they were moving with the 
current as expected, or were working themselves into the bottom. This is 

conceivable in view of the increase in density that would result from 
submergence in several metres of water. Further improvement to this 
aspect is certainly required. - 

g

,

I 

5.0 
' CONCLUSIONS AND RECOMMENDATIONS 

The system was successful insofar as launching and tracking surface 
floats were concerned. This aspect suffered if waves higher than 1 m, or high_ly 
turbid nearshore waters was present. The results obtained for surface flow were 
credible.

g 

/ The measurement of bottom flows by the system was not successful, 
although the technique used for timed release and return to the surface by the 
floats worked well. ' 

_ , 

The system could be improved by the following recommendations: 

1. Floats should be darker in colour, and larger in size. This may entail either 
painting the balls a dark colour or the replacement of the spherical floats 
by disc'-shaped floats. These alternatives should be tested prior to further 
field work. 

_ , 

2. - Further research or development should go into the procurement of a 
better bottom current following drogue. 
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