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1 Introduction

This manual is addressed to scientists, engineers or technicians who would
want to conduct tracer tests and use the equipment bought by the project for
tracer tests or are using a similar equipment in one of our projects. It explains

e how to calibrate and use the instruments (Albillia GGUN-FL30
fluorometers)

e how to develop a concept for a tracer test

e what is needed to prepare it

e what is needed to conduct it

This document is not intended to replace scientific guidance, such as e.g.
documented in LEIBUNDGUT et al. (2009) but provides a number of useful
tips. It is based on experiences made during the Tracer tests conducted in the
Nahr el Kalb catchment/Lebanon for the delineation of groundwater protection
zones and for the identification of suitable sites for wastewater facilities
(MARGANE, 2011; DOUMMAR el al., 2010a; DOUMMAR el al., 2010b).

2  Tracer Test Concept and Planning for the Test

Tracer tests usually focus on proving a hydrogeological connection between
two points and estimating travel times in the unsaturated and saturated zones.
The concept should take into consideration the overall geological,
hydrogeological conditions in the area. All possible pathways along karst
cavities, faults and fractures, highly pervious geological units, geological
boundaries and leakages across aquifers should be considered.

Use tracer substances which are not subject to sorption, are chemically and
biologically stable and are easily to be detected at low enough contents. If
using the Albillia GGUN-FL30, the peak should reach at least 1 ppb. The
amount of tracer substance should be large enough to produce such a peak.
The project successfully used uranine, Na-naphthionate and amidorhodamine
G. Remember that all formulas for calculating the amount of tracer needed
give only rough estimates, especially in karst systems.

As we experienced, not all tracers are always readily available. Be careful
were to order because the quality (composition, purity) of the tracer substance
can highly vary. Also transport may not always be easy (international
transport regulations).

Especially if taking manual samples, you will need a lot of human resources
and a number of cars to carry out the test.
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3  Monitoring Site

Often the location where to install the fluorometer will depend on where you
can do so without the instrument/data logger being damaged, stolen/
vandalized or the data logger being flooded. In this respect the data cable
should be long enough to position the data logger in a dry and safe place.

The monitoring site should be located on one of the main assumed pathways.
Choose a site where water flow is neither turbulent nor stagnant. There
should be no major gains or losses in the vicinity of the site which are
assumed to come from another source.

4  Selection and Preparation of Injection Sites and
Tracer Injection

Avoid injection sites where there is a risk that the tracer might not be
sufficiently infiltrating into the underground (thickness, texture of
alluvial/colluvial deposits). In this respect it might be required to remove part
of the alluvium/colluvium.

If not injected into a sinkhole or natural depression, a pit should be dug to
allow for flushing with suffficient amounts of water (40-60 m3). The injection
site must be reachable by machines for preparation of the site and water
tankers for flushing.

5 Monitoring Data Registration

Most convenient is the registration of data using a fluorometer in combination
with a data logger, such as the Albillia GGUN-FL30 described hereafter. It
registers data in several different time intervals of between 2 seconds to 15
minutes.

If not enough instruments are available, you will have to do manual sampling
as suitable time intervals. Since in many cases tracer arrival is fairly difficult to
predict, it would be best to choose short enough time intervals (depending on
travel time and distance from injection). Under conditions in Lebanon, where
the injection site was located between 5 km and 20 km from the monitoring
site, hourly sampling was required. Prepare a place (box) for storage of
samples so that they are not exposed to light before they can be processed.
Sampling bottles of 100 ml will be large enough (the Albillia fluorometer holds
20 ml).

Procedures for automatic data recording are noted in the following chapters.
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5.1 Operating the Fluorometer

Time: The fluorometer should be synchronized with the PC time at least
before every test (it is recommended to deactivate internet synchronization
and changes between summer/winter time). In some instruments the internal
clock may differ from PC-time by several minutes after a month.

Baseline: To avoid that the baseline exceed the value of 13 mv the
fluorometer should not be near any metallic objects, power lines, etc. The
manufacturer recommends not to operate the fluorometer near a notebook
connected to a charger (such as would be necessary for calibrations or
measurement of manual samples). However, we can not confirm that this has
any influence on the readings.

CE-cards: remember that only CF-cards of 1 GB or less capacity work with
the Albillia datalogger. Format your CF-cards every now and then to avoid
problems.

Concerning CF-card readers, we've tried a good dozen different ones. They
will all be broken after some time as a kind of built-in limitation but it is highly
recommended not to use the cheap Chinese stuff. You would risk breaking
the pins in the CF-card adapter of your logger. An this problem would be
much more severe.

Several times the CF-cards contained false data (Figure 1), produced by the
instrument for unknown reasons. These have to be corrected manually in the
TXT file created by the fluorometer (delete or correct line). Sometimes cards
will stop registering data, also for unknown reasons, which is why we
recommend collecting data as often as possible and change batteries after
about one week (if on 2 min time interval) in order not to loose data.

Batteries: there are 6 V and 12 V batteries in use for the GGUN-FL30. You'll
have to experiment how long your batteries last using different sampling
intervals (using 2 minutes the 12 V battery lasts approximately 2 weeks). It
will, however, not be of much help for you if the CF card is malfunctioning
during that time.

Clean the measurement chamber inside the fluorometer every once in a
while, especially if water has a high turbidity. Sediments inside the fluorometer
will have a negative influence on measurements and you will clearly see that
sometimes.
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| 11121655.TXT -
atei Bearbﬂten Format Ansicht 2

10:11:12 16:55:00 € € 10:11:12 16:55:02 001 27473 001 58314 001 27896 001 30413
10:11:12 16:55:04 A 001 27428 001 58422 214 01300 0}6-44l191
10:11:13 04:48:28 A 001 27417 001 54441 209 48797 O0|>6 51 :At 0!,¢O¢£O§,1bﬂ 10:
10:11:13 04:48:34 A 001 27455 001 54444 209 49580 OX

T 56 A 001 27339 001 54366 209 46941 016 51657

01 27579 001 54372 209 46317 016 51697
. 001 27429 001 54250 209 46519 016 51710
§LL§L& ¢OEEO§Aqb 01 27488 001 54390 209 45324 016 51697
- 001 27386 001 54386 209 45612 016 51673
8 850 §— 001 27391 001 54363 209 38703 016 51699
0550551,30,,05,1bI01 27420 001 54325 209 45104 016 51670

=l

Prrrrrrrrrrn|

A 001 27549 001 54613 209 44990 016 51346
: 61001 27451 001 54463 209 43796 016 51485
L§L& aO a0§Awb0i1 27565 001 54500 209 43805 016 51515
=0 A1 001 27570 001 54477 209 43601 016 51505
01 27498 001 54544 209 43395 016 51607
A 001 27445 001 54479 209 43290 016 51589 |
10 11p 3 05 07:42 001 27472 001 54511 209 42721 016 51445
10:11:13 05:07:44 A 001 27469 001 54458 209 43095 016 51406
10:11:13 05:08:52 A 001 27520 001 54488 209 40497 016 51838
10:11, 0 05:08:54 001 27410 001 54460 209 42737 016 51815
10:11:13 05:08:58 A 001 27503 001 54361 209 42991 016 P95
10:11:13 05:12:28 A 001 27494 001 54458 209 41623 016 plAp4
10:11:13 05:12:30 A 10:11:13 05:12:32 A 001 27794 001 54279
10:11:13 05:12:34 A 001 27764 001 54426 209 42372 016 51623
10:11:13 0 '03:42 001 27456 001 54284 209 41092 016 51562
10:11: 144 A 001 27371 001 54512 209 41502 016 51570
10:11:13 @ :14:54 001 27556 001 54533 209 41005 016 51931
10:11:1 :56 A 001 27459 001 54376 209 41204 016 51921
10:11:13 05: 1 06 001 27245 001 54591 209 40534 016 51727
: 1 F6+08—A 001 27671 001 54442 209 40726 016 51796
:17:¢ odL 27547 001 54542 209 39970 016 51798
HL e g 001 27469 001 54505 209 40408 016 51785

>>>>>>>>>>;>>

DO

42682 016 51632

27500 001 54466 209 39494 016 51819
: ST#—A 001 27702 001 54610 209 39588 016 51831
10:11:13 0'. 001 27406 001 54445 209 38929 016 52215
10:11:13 05:30 Hboal 27424 001 54614 209 39268 016 52163
10:11:15—05+20+56=4 001 27446 001 54427 209 39295 016 52137
10:11'1E €n'20¢",p001 27432 001 54512 209 37316 016 51846
10:11:1 001 27451 001 54630 209 37807 016 51796
10:11:1 05:36:30 001 27395 001 54397 209 34448 016 51329
10: H-+13-05+36+32—-4 001 27521 001 54461 209 34331 016 51339
10:1@ L&,“O¢,0,21b001 27591 001 54481 209 33240 016 52069
10: F+33-05+46+08-A 001 27327 001 54513 209 33385 016 52100
: 4 001 27487 001 54348 209 33463 016 52094
27427 001 54404 209 32906 016 52022
001 27405 001 54313 208 63248 016 51701
10:11:13 07 40 36 A 001 27388 001 54386 208 55629 016 51755
10:11:13 07:40:38 001 27343 001 54451 208 62424 016 51764

;>>>>>>>>>>>>§>>>>>>>>>>>>>

Figure 1: Corrupt file

Installation of the fluorometer: you will frequently have to remove the
fluorometer. Therefore we recommend not to fix it too tight. We made good
experience using nylon cords attached with cable ties. Fix the fluorometer at
least at two points, better four, especially if you have to assume high currents
at times.

For measurement of manual samples use the following procedure:
- sort samples first by station, then by date/time,
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- run the measurements by the fluorometer calibrated for this station,

- collect (at least) three values for each sample,

- note the time (PC-time = fluorometer time) in a related spreadsheet,

- evaluate the related TXT-file, extracted from the logger

- another option is the use the USB connection cable and register the MV file
directly in \programs\FLUO [date#instrument.MV] and evaluate this file later
on

- correlate data from the PPB-file, created by the program FLUO, with
samples in your spreadsheet.

5.2 Fluorometer calibration
(Albillia GGUN-FL30: http://www.albillia.com/FL30e.html)

Calibration of the fluorometer before each tracer test is a must. According to
the manufacturer a calibration may last for up to 6 months. Each fluorometer
must be calibrated separately for each station you might be using it. Note that
calibration is a time consuming process and might take several days,
depending on the number of fluorometers, stations and repeat calibrations.
Repeat your calibration (at least once) in order to be sure your calibration is
correct.

5.2.1 Preparing the calibration solutions

You have to calibrate your fluorometer to obtain correct readings for a tracer
value for the specific type of water you work on (other than explained in the
manual) . Each time you use a new tracer substance or even batch of the
same tracer you have to do a new calibration (especially if you are not sure
that the composition is always exactly the same > which it isn't) !

Normally you prepare three solutions using the water from each site where
you measure of 1 ppb, 10 ppb, 100 ppb for each tracer that you plan using
and for each instrument that might be used (remember that instruments might
fail sometimes in the midst of a test and that you might need to continue
recording at an important location with another instrument; therefore it's
usually better to calibrate all instruments you've got for all possible uses).

So quite often you will need 30 and more samples to be processed with
different instruments ! And this will take a lot of time ! Our calibrations usually
took three days each.

You will need:
e high-precision balance (max ~200 g; e.g. Mettler-Toledo ML 203)
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step 1:
step 2:
step 3:

step 4.
step 5:

one 500 ml Erlenmeyer flask for each 1 g/l tracer solution (keep until
calibration is final) > one for each tracer, one for each station (steps 1)
at least two 500 ml Erlenmeyer flasks for steps 2 and 3

at least two 100 ml graduated cylinder glasses

automatic pipette (e.g. Eppendorff 10 ml)

or glass pipettes 5 ml

sampling bottles 100-200 ml

0.500 g (tracer) in 500 ml (spring water) >> 19/l

5ml 1 g/lin 500ml >> 10 mg/I

5 ml 10 mg/l in 500ml >> 100 ppb (store 2 packs for calibration;
keep 1 bottle to prepare 1/10 ppb solutions if required later)

10 ml 100 ppb in 100ml >> 10 ppb (store 90 ml for calibration)
10 ml 10ppb in 100ml >> 1 ppb (store 100 ml for calibration)
(or use 5 ml 100 ppb in 500 ml)

Calculate before you start preparing those solutions how much of each
solution you might need. The interior of the fluorometer must not be filled to
the brim. It holds approx. 20 ml but 15 ml is enough.

Figure 2: Tracer Solutions for Calibration of Fluorometer
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Figure 3: Preparing Tracer Solutions for Calibration

5.2.2 Calibration

1- Preparing fluorometer for tests:

- synchronize with PC-time (see manual)

- connect fluorometer to a data logger and the data logger to your
computer

- set USB-port to serial port 1 ! (or change in .DAT file)

- Setdataloggerto<2 0 3 1 1 0> (10 s interval)

SR ABCD

- Install a full battery voltage >12V and insert the right SD card specified
for this fluorometer.

- Copy the correct calibrat.dat file to FLUO — program folder (which will
be used when opening the FLUO program; check that the correct
number is displayed in the starting screen)

- Take out both fluorometer caps and block it from the bottom with the
rubber stopper.
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- clean the interior of the fluorometer well before you start and each time
you use different solutions ! (I recommend using solutions with the
same tracer starting with 1 ppb for all sites, then going up to 10 ppb,
then going up to 100 ppb > this way you don't have to clean the interior
all the time but just after these measurements)

Recommended measuring sequence:
instrument 1

tracer 1

a) uranine loc-1 1 ppb

b) uranine loc-2 1 ppb

c) uranine loc-3 1 ppb

d) uranine loc-4 1 ppb >

e) uranine loc-1 10 ppb
f) uranine loc-2 10 ppb
g) uranine loc-3 10 ppb
h) uranine loc-4 10 ppb >

e) uranine loc-1 100 ppb
f) uranine loc-2 100 ppb
g) uranine loc-3 100 ppb
h) uranine loc-4 100 ppb >

instrument 1

tracer 2

i) Amido G loc-1 1 ppb

J) Amido G loc-2 1 ppb

k) Amido G loc-3 1 ppb

) Amido G loc-4 1 ppb >

m) Amido G loc-1 10 ppb
n) Amido G loc-2 10 ppb
0) Amido G loc-3 10 ppb
p) Amido G loc-4 10ppb >

g) Amido G loc-1 100 ppb

r) Amido G loc-2 100 ppb

s) Amido G loc-3 100 ppb

t) Amido G loc-4 100 ppb >
then for tracer three

then for instrument 2 ...
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Figure 4: Processing of Samples for Calibration of Fluorometer
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» Computer » Lokaler Datentrager (C:) » Data »

Armin » Lebanon » 4 _projectarea » 5

roundwater b tracertests » Tracer Testd » calibrations » Schneggis (ORCO-new) » 525 » Assal »

Datei  Bearbeiten Ansicht Extras 2
Organisieren =l Offnen In Bibliothek aufnehmen + Freigeben fiir = E-Mail Brennen Neuer Ordner
b Tracertest3 o Name ° Anderungsdatum Typ Grafe
4 Tracer Test 4 T
o calibrstions | Ass.aLS?_‘S,Uranme—[}RCD 26,01.2011 U%:AM Datr:lnrdnf’:r |
7| Calibrat.dat 26.01.2011 10:16 DAT-Datei 3KB
4 | Schneggis (ORCO-new) @ T i ; A 27 :
] calibration 25-01-2011 525 Assal.doc 25.01.2011 21:00 Microsoft Word D... 41 KB
bl ! | calibration 25-01-2011 525 Assal.bd 26.01.2011 09:45 Textdokument G KB
. 2188, Assal o ] calibration 25-01-2011 525 Assalxls 26.01,2011 09:45 Microsoft Excel W.. 27 KB
.. Assal 525 Uranine-ORCO
4 | Jeita
Jeita_525_Uranine-ORCO
4 | Kashkouch
.. Kashkouch_525_Uranine-ORCO
4 || Labbane i
.. Labbane_525_Uranine-ORCO
4 || 526
4 ) Assal
| Assal_526_Uranine-ORCO -
4 Jeita i
.. Jeita 526 Uranine-ORCO
4 | Kashkouch
. Kashkouch_526_Uranine-ORCO
4 | Labbane Ei
|, Labbane_326_Uranine-ORCO
4 45 531
4 | Assal
Aissal 531_Uranine-ORCO
4 ) Jeita
. Jeita_531_Uranine-ORCO
4 | Kashkouch
. Kashkouch_531_Uranine-QRCO
4 || Labbane

>

Trolls

. Labbane_531_Uranine-ORCO
532
533

cal_original

Figure 5: Suggested file structure
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525 - Assal £1.37 1.01 3.5% 114.22 20.84
£1.83 1.03 3.33 115.28 20.88
Using galibrab.dst of 03-11-2010 for Jeifa using uranine-ORCO 62.42 1.02 3,38 118.50 z0.88
6281 1.01 3,38 114.30 z0.83
Uzapine (ORCO) 100 ppb 63.28 1.01 3,99 11338 20.30
63.28 1.04 3.4 11835 20.31
1237.32 15.74 55.37 111.88 20.30 6284 1.02 3,93 117. &8 z0.32
1237. 68 15.70 55.52 111.18 20.23 62.39 1.02 3,38 11488 20.33
1236.53 15.75 §5.79 112.33 20.27 €2.08 1.04 3.94 116.12 20.34
123648 15.74 55.42 110.60 20.27
1236.33 15.78 55.40 115.03 20.26 4.73 0.13 10. 48 1.23 z0.82
1236.11 15.78 55.43 111.51 20.27 4.73 0.11 11.25 1.03 20.84
1236.23 15.74 55.43 113.18 20.27 1.72 0.14 10.31 1.08 Z0.88
1236.81 15.75 55.40 110.33 20.28 4.77 0.11 10.86 1.14 20.88
1236.43 15.77 55.40 111.83 20.23 4.80 0.10 11.25 1.04 20.83
1236.36 15.75 55.45 110.43 20.30 4.84 0.03 11.17 1.02 20.30
4.84 0.13 10.14 1.13 20.31
57.83 z.14 77.82 0.32 20.30 4.80 0.11 10.23 1.20 z0.32
57.87 z.10 73.33 089 20.23 4.78 0.12 11.11 1.08 20.33
57.78 z.18 84.80 0.3% 20.27 4.73 015 10.74 1.1z 20.34
57.78 z.18 78.87 0.87 20.27
57.74 z.21 78.18 1.07 20.26 Na-Naphthismaks (IN) 100 ppb
97.72 z.z1 75.04 0.51 20.27
57.74 z.15 75.13 0.59 20.27 15.18 0.44 7.5% 105.36 21.21
97.79 2.17 78.34 0.85 20.28 15.10 0.41 7.52 110.70 21.20
57.7%8 2.13 78.33 0.32 20.23 15.07 0.42 7.87 110.34 21.20
57.75 z.18 73.41 086 20.30 15.11 0.41 7.51 108.75 21.20
15.10 0.47 7.52 108.25 21.20
Uzapine (ORCO) 10 ppb 1508 0.44 7.53 108.38 21.20
1308 0.43 7.51 110.12 21.20
182.61 z.81 5.18 112.57 20.80 15.18 0.42 7.51 105.14 21.20
182.42 z.80 5.18 118.02 20.80 15.28 0.44 7.54 110.18 z1.21
182.25 z.51 5.20 108.30 20.80 36.34 0.45 538 111.30 z1.21
182.27 z.53 5.18 110.288 20.80
182.22 z.48 5.20 110.01 20.80 1.17 0.00 98.31 0.83 z1.21
182.32 2.50 5.18 105.26 20.861 1.17 0.00 98. 60 0.87 z1.20
182.44 z.51 5.17 105.21 z0.62 1.17 0.00 95.43 0.8% 21.20
182.27 2.50 5.19 112.48 z0.62 1.17 0.00 98. 60 0.78 21.20
182.27 Z.48 5.18 108.72 20.83 1.1% 0.00 98.44 0.78 21.20
182.23 Z.48 5.17 115.00 20.84 1.18 0.00 98.73 0,78 21.20
182.20 z.43 5.17 110.52 20.85 1.17 0.00 98.40 0.84 21.20
1.18 0.00 98.43 0.80 21.20
14.30 0.31 17.46 0.38 20.80 1.18 0.00 38.70 0.84 21.21
14.28 0.23 17.82 1.12 20.80 z.88 0.00  101.6% 0.30 z1.21
14.28 0.33 18.16 0.78 20.80
14.28 0.35 17.83 0.88 20.80
14.27 0.23 12.36 0.84 20.80 Nz-Naphrhigmase (INI 10 ppb
14.27 0.3z 17.30 0.80 20.81
14.28 0.3z 17.86 0.80 z0.82 25.33 0.51 3.00 110.27 21.12
14.27 0.31 17.82 0.55 z0.62 25.32 0.54 2.9% 110.23 21.11
14.27 0.30 17.61 0.78 20.63 25.79 0.54 2.9% 112.00 21.11
14.27 0.28 17.51 1.07 20.64 25.78 0.58 2.93 113.03 21.11
14.27 0.30 17.85 0.86 20.65 26.12 0.58 FIETS 112.33 21.11
25.89 0.53 2.94 111.635 21.11
Uranine (ORCO! 1 prb 25.33 0.53 2.97 110.51 21.11
28.02 050 2.99 110,61 21.11
£1.38 1.03 3.5z 118.38 z0.82 26.08 0.54 2.38 112.72 21.11

Figure 6: Word document for import of mv and ppb values
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2- Prepare file structure and blank Word-files (Figure 5)

3- Start the calibration tests from the solution of lowest concentration.

- Fill water into the fluorometer and cover it with a cap so that no light will
get in (this is recommended by the manufacturer but you will see that
there is no difference whether you do so or not).

- Start a "new acquisition” in Fluo program on your PC and turn on the
data logger.

- Stop testing after 10 measurements (90 s).

- Copy millivolt (mv) results then ppb results to a Word file prepared by
the instrument number and the location name and date of calibration,
tracer name and concentration (Figure 2).

- Do the same for every tracer type and every concentration in the same
word file for the same instrument and the same spring.

Note that what is displayed in the FLUO program is the ppb values based on
the previous calibration ! To see the results using the new calibration you
first have to modify the calibrat.dat file, then evaluate the ACSII-file (MV
extension) created in the directory Programs > FLUO (110128#531.MV in
Figure 4).

This procedure is also quite tedious. You first have to save the MV-file under
a specific name so that you can identify which values are for which station
and note in which sequence and at what time you performed which
calibration. It may sometimes be easier to perform another complete set of
measurements for the instrument after calibration based on the modified
calibrat.dat and then see whether your measurements fit.

To see the measurement results using the calibration you just did you have to
use the following procedure:

prepare new calibrat.dat based on current measurements (see below)

copy new calibrat.dat file to \programs\fluo\

start FLUO using MV-file created during calibration (Figure 7)

correct for turbidity (usually 1) and display as lin / auto

rename PPB file created for this instrument / tracer / station / date so

that you'll be able to clearly identify it later [e.g. 531 U-

ORCO_Jeita_30-01-2010.PPB]

e check in the related PPB file that values for 1 ppb and 10 ppb fit
(subtracting the water value !)

e repeat the same procedure for tracers 2, 3, ...
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Turb. sensitivity
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100 ppb 100 ppb | ppb|
100 p 00 ppb_| pPb]

" 100 ppb 1 100ppb | 100 ppb
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1] | I I
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repeat measurement
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1 ppb/ ] 1 ppb
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05 ater 1
] 1
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Figure 7: Result of Calibration using Calibration for Tracer 1

Note that there can be quite some differences in the MV values for the same
instrument and station during repeat measurements conducted only a few
hours after the first measurement. We have not yet found out why.

5.2.3 Creating a calibration file

- Save the Word file (Figure 6) as ASCII TXT file under the same name

- Open Microsoft Excel program and open the saved TXT file, from <all
files>, <delimited> <space>.

- Insert lines for averages, format columns value as numbers with 2
digits, and set the date column format.

- Create mv average for every column (=average(....,...) and mark
needed values by color (Figure 9).
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IGGUN-FL30[#531[@110128#531.mv

20:206=28
20:06:38
20:06:48;
2020659

Figure 8: Calibration of instrument 531 with 100 ppb Na-Naphthionate

page 18



Bundesanstalt fiir

BG Geowissenschaften

Mo ammm. und Rohstoffe

German-Lebanese Technical Cooperation Project
Protection of Jeita Spring

Practice Guide for Tracer Tests

IE_] File Edit View Inset Format Tools Data Window Contribute

NEHRISIS R FE S 5BRF -

Help  Adobe PDF

| @ = - 4] &) | [ap]100

En_'tg]Hi-ajlmportdataai-éz‘aig; jv¢| vga
E5 - A L4
A | B | ¢ | o [ E | F | 6 | H [ 1

1 531 - Kshkouch

2
_3 |Using calibrat.da of 09.11.2010 for Jeita using uranine-ORCO
4

5 L1 L2 L3 |L4 ]
_6 |Uranine (ORCO) 100.00 ppb

7
E 2000.64 27.35 47.08 30.64 21.00
9| 1998.05 27.30 47.08 3047 21.01
10| 1997.03 27.26 47.09 30.37 21.01
11 1996.38 27.27 47.08 30.64 21.02
12| 1996.01 271.22 47.07 30.26 21.03
13| 1996.01 27.25 47.06 30.49 21.03
14 1995.85 27.24 47.09 30.30 21.04
15 1995.74 27.25 47.11 30.41 21.05
16 | 1995.53 27.24 47.09 30.43 21.05
7| 1995.44 27.27 47.08 30.57 21.06
18| 1996.67 27.27 47.08 30.46 21.03
19
E 90.31 1.79 10.26 1.20 21.00
21| 90.19 1.78 10.39 1.18 21.01
22| 90.15 1.76 10.48 117 21.01
23| 90.12 1.77 10.47 1.20 21.02
24| 90.11 1.74 10.50 1.15 21.03
25| 90.10 1.76 10.45 1.18 21.03
26 | 90.10 1.76 10.55 1.16 21.04
27| 90.09 1.76 10.60 117 21.05
28 | 90.08 1.76 10.55 1.17 21.05
29| 90.07 1.78 10.52 1.19 21.06
30| 90.13 1.77 10.48 1.18 21.03
3
EUranine (ORCO) 10.00 ppb

33
34 244.02 4.03 8.71 3112 21.01
35 243.58 4.03 8.64 31.36 21.01
36 | 24349 4.05 8.68 30.69 21.01
37 243.44 4.05 8.65 30.34 21.01
38| 24347 4.02 8.65 30.37 21.02
139 24345 4.02 8.67 30.28 21.02
40| 24335 4.04 8.66 30.15 21.02
A1 243.32 4.04 8.65 30.05 21.03
42 | 24335 4.05 8.66 30.13 21.04
43| 243.25 4.06 B8.67 29.90 21.04
44 24347 4.04 8.66 30.44 21.02
45
46 | 10.88 0.35 6.33 1.26 21.01
AT | 10.86 0.35 6.16 1.29 21.01
48 | 10.85 0.37 6.27 1.21 21.01
49 10.85 0.37 6.23 1.16 21.01
50| 10.85 0.35 6.22 1.17 21.02
51 10.85 0.35 6.27 1.16 21.02
A2 67 114 2102

10 8A 036
4 4 » n calibration 25-01-2011 531 Kash /
Figure 9: Excel File with Averages of Values needed for the Calibrat.dat File

- Go to the previous calibrat.dat file, copy it to your calibration folder,
rename it as calibrat.old.dat, rename a copy of it as calibrat.new.dat
and edit this new one by changing values inside.

- Change for the (100 ppb) the mv values using the average for every
specified tracer (Figure 10)

EX: Uranine

L1 average of mv value for 100 ppb
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L2 average of mv value for 100 ppb
L3 average of mv value for 100 ppb
L4 average of mv value for 100 ppb

- then go down following every tracer number (tracer 1 is e.g. uranine ...)
and change average mv value for the 100 ppb, 10 ppb, 1 ppb

- Save changes to the file and close it.

- Rename a copy of it as calibrat.dat to be saved as final version.

- Copy it to the specified folder for this schneggi on your PC, and in the
specified SD card replacing the previous calibrat.dat file
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| calibrat.dat - Editor

- - - .
Datei Bearbeiten Formalt Ans!cht 1 e
| calibration constants - GGU fluorometer #525

Last calibratio
values in

: 25-01-2011 for Assal using uranine ORCO

———————————————— Programme parameters (must start on 15t column)--—-——————————aex
1 serial ?ort in use (usually 1)

—————————— Full calibration of tracer 1--————-———— -
Number of calibration 1ines, increasing concentration
log(ppb) & signal (mv)
Tog(ppb) & signal (mv)
log(ppb) & signal (mv)
——————————— -—-Full calibration of tracer 2---————————————
Mumber of calibration lines, increasing concentration
-8 10.78 10%(pEb) & signal (mwv)

-7 84.93 Tog(ppb) & signal (mv)

Full calibration of tracer 3-- - - —————-——-
Number of calibration 1ines, increasing concentration

log(ppb) & signal (mv)

log(ppb) & signal (mv)

Number of Tamps (2 to 4)

729.0 25.0 0.015 -0.00010 FL Conductimeter gain, T compensation
-0.1659 1.0457 0.0019 Non-Tinearity correction

2 1= no datalogger 0= with datalogger 2= with LCD

Figure 10: Final CALIBRAT.DAT file
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5.2.4 Confirmation of Test Result

To confirm that your calibration procedure was right, you have to test some or
all your solutions and the 10 ppb and 100 ppb values should have a fairly
good match.

GOOD LUCK'! <><><><> Bonne Chance ! <><><><> Viel Erfolg !

6 Dilution Tests

In many cases measurements of flow will be much easier and more correct
using dilution tests, compared with conventional measurements. We used
dilution tests to calibrate flows at stations with a well defined section where we
installed multiparameter probes (InSitu Troll 9500) to measure (among others)
the water level. Sometimes weirs had to be installed to have enough space to
register data when flow becomes very low (Figure 11).

When amounts of flow are relatively low or flow velocity in a well defined
section is high, dilution tests can be done using salt to calibrate those spring
flow gauging stations. We used between 1 and 10 kg salt for such individual
test. However, for each measurement a correlation between electric
conductivity and NaCl needs to be established because this correlation will
change over time (15). The distance between injection and monitoring was
usually between 20 m (Labbane, Figures 11 and 12, and Assal springs) and
165 m (Kashkouch spring). Here dilution tests were done using salt and
uranine, achieving mostly a close match.

When amounts of flow are higher and/or flow velocities are relatively low, like
e.g. in the Jeita cave, salt could not be used. In such cases dilution tests we
done using uranine (Daraya tunnel, Jeita). In Jeita (1 m3/s to 20 m3/s) the best
results were achieved when the distance between injection and monitoring
was > 300 m. Then of course it must be insured that there are no gains or
losses along this flow path.

In all cases where flow must be monitored in an irregular section or a section
with irregular flow, dilution tests are the only means to correctly determine the
amount of flow.

Electric conductivity (EC) was measured using a WTW 3430 online
instrument. It has the option to take EC readings at manually defined intervals
and store them in the instrument. Data can then be read out via USB memory
stick. Alternatively measurements can directly be read out to the notebook via
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a USB connection (standard camera cable; Figure 11). Sometimes, e.g. if it
rains, it may not be advisable using automatic registration to a notebook. We
used both methods depending on the actual conditions at the station.

Figure 11: Flow measurements at Labbane Spring using Uranine and Salt
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Figure 12: Weir at Labbane Spring and Multiparameter Probe installed in a
Casing with Telemetric Data Transfer

Uranine Dilution Test 1 - Assal - 10-01-2011

0.5 g uranine ORCO
14

discharge: 142 I/s instrument: 525

|
6 o
4 \

0 T T T T T T
10.11.01 10.11.01 10.11.01 10.11.01 10.11.01 10.11.01 10.11.01 10.11.01 10.11.01
12:02:53 12:05:46 12:08:38 12:11:31 12:14:24 12:17:17 12:20:10 12:23:02 12:25:55

Figure 13: Dilution Test at Assal Spring using Uranine
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Salt Dilution Tests - Assal - 10-01-2011

3 kg salt each
450

discharge: 125 I/s

discharge: 123 I/s

400

350

300

250

200
10.01.2011 12:00:00  10.01.2011 12:07:12  10.01.2011 12:14:24  10.01.201112:21:36  10.01.2011 12:28:48  10.01.2011 12:36:00  10.01.2011 12:43:12

Figure 14: Dilution Test at Assal Spring using Salt

Calibration Assal 10-01-2011

0.3

0.25

0.2

0.15

NaCl [mg/l]

0.1

0.05

0 100 200 300 400 500 600 700 800
EC [uS/cm]

Figure 15: Calibration for NaCI-EC at Assal Spring
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ANNEX 1: Using the Albillia GGUN FL30 Fluorometers

1 Introduction

This instruction guide is directed to potential users of the Albillia GGUN FL30
fluorometers purchased by the German-Lebanese Technical Cooperation
Project Protection of Jeita spring from the company Albillia (www.albillia.com).

Practical experience gained by the project while using these fluorometers
made it necessary to prepare this instruction guide in order to ensure the
sustainable and successful usage of the fluorometers. A related training
course was conducted for WEBML laboratory staff.

2 Notebook Preparation

The following steps are required before running a dilution or tracer test:

S1 Install the software (Fluo) and create a shortcut on the desktop

S2 Create a shortcut to "Fluo" on your desktop

S3 Create a data folder where you'll collect all your data for tracer and
dilution tests and create a shortcut for this folder on your desktop
e.g.: "\Tracer test 4B\discharge" for dilution test during a tracer test or
e.g.: "\Tracer test 4B\tracer test" for collecting tracer test data during a
tracer test

S4 Create a folder inside the data folder named by each location where you
measure : e.g. "1 531 Jeita", where
1 = number of monitoring station
531 = serial number of instrument
Jeita = location name
copy “cal.dat” and “calibrat.dat” files (prepared after each calibration;
note that calibrations should be carried out every 6 months or before
each major tracer test)

S5 Create subdirectories for every date and time you collect data :
J 531 dil-test _13-02-2012 (data for dilution test collected on 13-02-
2012)

S6 You have to change your regional settings in the (>Control Panel\All
Control Panel Items\Region and Language) in order to read date and
time correctly (YY/MM/DD hh:mm:ss)
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= |4y Q) SearchA_Zd1 di-tests_.

Edt View Took Help

Organize = Includeinlibrary »  Sharewith v Bum  New folder =+ Fl @
Traces Test &8 N3 = Mame : Size
1 Naber el Assal (531)
e IxT
I Discharge
033AMEISTHT
). analyred data
g B30 ihl-bty_30-03- 2011 srve
b taw data

AS31_dil-tents 30-03-201Lppb
) A 530_dil-tests_30-03-2010.ds
0 4531, dil-tests 30-03-2011 ip

caldat

Calibest.dat

GIGALOGADC

A5 _dil-tests_30-03-2011
A 532 dil-tests_15-05-2011
l Manitorng

Tracer Tests

& Tracer Test1
b Trocer Test2
b TracerTest

processed data
.+ rew date

. 51

. A 531 07-04-2001

b A 531 18-03-2001 0714
b A531.15-03-2011 0745
M A5%1.19-03-2011 1738
M A531_20-03-2011 0810
L A531_10-03-2011 18.36
o AS3L_21-03-2011 07.06
o ASIL21-00-2011 1642

¢ A_531_22-03-2011 0710
b A53_23-03-2011 0942
b A 531 24-03-2011 0742

A $31 75-03-2011 0946

§itermns M Computer

Figure 1: Shortcut on Desktop to Folder with Dilution Test Data during Tracer Test 4B

(C:\Data\Lebanon\4_project area\5_groundwater\tracer tests\Tracer Test 4A
NB3\1_ Naber el Assal (531)\Discharge\raw data\A_531_dil-tests_30-03-2011)
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2 Equipment Needed to Collect Data from a Fluorometer

The personnel in charge for collecting data from a fluorometer must have a
robust backpack for notebook compatible with field conditions of water and
mud, and this backpack must contain the following (Figure 2):

1Era

s | [ ][ | SRSGED T NN

To acquire new data

r SR<2 check only 1 tracer
1o butt

Figure 2: Field Equipment

The notebook installed with the software like in chapter 1

A CF card reader (good quality) and a spare card reader

A charged 12V battery to replace it in the fluorometer

Cleaning tools for the optics of the fluorometer (screw driver and a
special cylindrical brush) provided with every fluorometer

A WOWN PR
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3
S7

S8

S9

O |

Collecting Data

Open the fluorometer’s data logger, wait for the red light to be off, turn off
(lift switch to turn off) the data logger and take out the CF card

Run the notebook, plug the card reader and insert the CF card in it (be
careful with the pins, especially in the logger !)

Copy from the CF card (Figure 3) the files to the subdirectory (Figure 4)
which you created in S5:

o . TXT files (there may be several TXT files > file name contains date
and time when started: e.g. 02171352.txt = 17 FEB 2012 13:52)

(Note that date & time in this TXT file is as follows :

YY:MM:DD hh:mm:ss)

e cal.dat (this file lets the logger know which fluorometer is in use)

e Calibrat.dat (this file lets the program Fluo know which fluorometer and
calibration was used)

== * Computer » Removable Disk (G »

File Edit

Organize

T Favorites
Bl Desktop cal_Schneggis 16-0CT-2011

& Downloads Schneggis (ORCO-new) 01-2011
| Recent Places HE caldat

B Desktop (] 09201751.T4T

View Tools Help
v MOpen  Bum  Newfolder

Name

[ffi Catibrat.dat

i Libraries || GIGALOG.ADC

£ Armin
1% Computer

& Local Disk (C)

a RECOVERY (D)

&5 DVD RW Drive (E:)

= HP_TOOLS (F)

== Removable Disk (G:)

cal Schneggis 16-0CT-2011
Schneggis (ORCO-new) 01-2011

6 My Bluetooth
€ Network
& Control Panel
7/ Recycle Bin
BGR-ESCWA 11-01-2012
Iirigation canals maping

sho
Wor

-

rtcuts.
rk On

4 items selected Date modified: 11/09/05 20:55 - 11/10/... Date created: 11/10/23 15:54 - 12/02/2010:22
Size: 185 KB

4 items selected

Figure 3: Contents of CF Card
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| | » Computer b Local Disk (C) » Data » Dilutiontets » J 531 20-02-2012

File Edit View Tools Help

Organize v [J|Open  Bum  MNew folder = [0 @
 Favorites Name 3 Date modified Type Size
B Desktop |1 09201751, 7T 11/09/23 10:46 Text Document 16 KB |
& Downloads g cal.dat 11/09/05 20:55 Surfer Worksheet 1KB
‘%] Recent Places EEC 3KB
i 1K8|

B Desktop
i Libraries
2 Armin
1% Computer
& Local Disk (C:)
a RECOVERY (D)
&L} DVD RW Drive (E:)
s HP_TOOLS (F)
= Removable Disk (G:)
€ My Bluetocth
€ Network
I8 Control Panel
a Recycle Bin
| BGR-ESCWA11-01-2012
Irrigation canals maping
) shortcuts
Work On

ﬁ 4 items selected Date modified: 11/09/05 20:55 - 11/10/... Date crested: 12/02/2010:33
Size 185 KB

4 itemns selected

Figure 4: Copy Files from Logger to Notebook

S9 Copy “calibrat.dat” from CF card of new location on your notebook to the
Fluo program folder, click replace the old “calibrat.dat” (Figure 5), this file
lets the program Fluo know which fluorometer was used.

» Computer + Local Disk (€) b Program Files (86) » Fluo ) = [ %5 | Search Fivo 2

File Edit View Tools Help

Organize »  Include in fibrary =

i Favorites
B Desktop
18 Downloads

%, Recent Places

B Deskdop | 1,525 D-dilu_14-11.-20
9 Libraries || J_525_D-dlilu_14-11-20} # Copy and Replace
B Ao 5] 1533 0-ditu 14-11-20 Replace the file in the destination folder with the file you sre copying:
- SR rat.dat
BB Compkar L14532.0 diy 16112 Calibrat (C:\Data\ Dilution tets\J_531_20-02-2012)
&, Local Disk (C) 3] D_531 _dilu-test 14-11} Size: 278 KB

& RECOVERY (D)
& DVD RW Drive (E)
s HP_TOOLS (F)
& My Bluetooth

€ Network 7] D_531_06-10-2011.ppH e

B Calibrat (C:\Program Files (86)\Fluc)
B8 Control Pansl ] D_5%1.06-10-2011.my Sze: 278 KB

© Recycle Bin 4] D_531.04-10-201.ppi Dete modified: 11/10/18 08:25

). BGR-ESCWA11-01-2012
|, Imigation canals maping
I shoteuts

Viork On

] 107 items

Share with v Burn Compatibility files New folder

Name

4 GigaTermni
[ caldat

] 1.531_20-02-2012 ppb
L11.531.20-02-2012.m

|| D_531_dilu-test_14-11
] 1 525-il-test 09-11-2§
|| J.525-clil-test 09-11-24
EH Calibrat.dat

|1 D_531_04-10-2011.n0
7] D_531_30-09-2011.ppl
L] D_531.30-08-2011,ms
] Msheti_u_29-09-2011,
|| Msheti_y_26-03-2011
7] Msheti_29-09-2011.pg

| Msheti 20-09-201 1 L

4] ¥.532_28-09-2011.ppb
532_29-00-2011.mv
531_26-09-2011.ppb

Date modified Type Size

There is already a file with the same name in this location.
Click the file you want to keep

Date modified: 11/10/18 08:25

2 Don't copy
Mo files will be changed, Leave this file in the destination folder:

2 Copy, but keep both files
The file you are copying will be rensmed "Calibrat (2).dst”

Cancel

107 items

Figure 5: Copy calibrat.dat to Fluo Program Folder
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S10 Open Fluo program (for windows 7 you may have to run it as
administrator), you will see on the top right corner the ID number of the
fluorometer (Figure 6)

v v = 2 v :
Uranine_O |ArhodaminG | |Naphtionat | ‘ Turbidity GUN-FL3C@

1E+4-
Signals in mV

To aoquiré new data:

1) If logger SR<2 check only 1 tracer
box according to button A of logger
Tracer concentration (ppb) 2) Otherwise select the 4 boxes
3) On logger, select SR
4) Click "New acquisition”
5) Switch power on
6) LED starts blinking

5 y TE+1-
PD offset mV PC time uS/cm 20702/12 T045a E
o
Battery Temp
0.00 0.0 Etn
No [ |ves
Conductmeter
=~ 1E-1-

‘ |
by Hours | Exit] i
Setup New acquisition Process Read FlashCard libration ey =rint
S ——

Figure 6: Fluo Program Window

(top right in blue: fluorometer type, fluorometer number, file name)

S11 Go to the menu on the bottom of the window, click “Read Flash Card”
(Figure 7)
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IGGUN-FL30li#531] File name

M ][{[T]

J_|_.--‘

Figure 7: Extracting data from CF card

S12 A new window appears, click on “Extract last data from card”, another
window appears for browsing the location of the file to read. Go to
computer\removable disk and select the .TXT file (Figure 8) (usually it's
the .TXT file at the end of the list)

IGGUN-FL30li#531] File name

Diectay o

History:

Lookin: |immwm
' Name 2 Date modified

B ) cal Schneggis 16-0CT-2011 11/10/18 08:45
L1 Schneggis (ORCO-new) 01-2011 11/03/17 09:24

i o | y

| L oaam7s1 TXT 11/09/23 1045
L 11/09/05 2055
. 11/10/18 08:25
] 6IGALOG.ADC 11/09/2310:46
‘| 1n.
Fle name: fosa01751 7

Fies of type: [AiFles &5

Figure 8: Browsing the CF card to select the .TXT file
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S13

Another window appears where you have to name and save an .MV file
(saving the information from the .TXT file as milli Volt) (Figure 9), use the
same name as the folder you created in step S5; after extracting data
click “Quit”

Setup

No | |res
Conductimeter

1E-1-

)
L

I |
! Hours  Exit| Print

New acquisition Process mV _ Read FlushCard  Calibration

) o L2 compact sttt )
v v
S | I Turbidity GUN-FL30M#531| File name
1E+4-
Extract last data from card (@ sve a1« N
Drectoy [ =
Number of samples History: I\.\ngmm i i -r
00000 [Bo000 200000 Looken: [ ) Fuo -] eBoEr
i e > nly 1 tracer
o @ i Name Date medified
: mm’;ﬁkg 1.525_D-dilu_14-11-2011.mv 11/11/15 14:04 A of logger
ﬁ _|1.533_D-dilu_14-11-2011.mv 11/11/1513:57 boxes
! | |D_531_dilu-test 14-11-2011.mv 11/11/14 15:20
[ Desktop |_|1_525-dil-test_09-11-2011.mv 11/11/10 11:50
- _|D_531 06-10-2011.mv 11/10/06 10:07
| = |D_531.04-10-2011.mv 11/10/04 03:41
| Lipraries _|D_531_30-09-2011 mv 11/09/30 11:03
1 L | Msheti_u_29-03-2011.mv 11/09/29 09:44
T | Msheti_29-09-2011.mv 11/09/29 09:41
Lometer | ¥.532 29-09-2011.mv 11/08/2903:38
PD offset mV PC time @ | 0_531_26-09-2011.mv 11/08/26 02:44
3 e, | ¥_532_24-09-2011.mv 11/09/23 10:48
¥ 532 20-09-2011.mv _ 11/09/20 15:04 X
i i '
Fie riame: [ =] oK
Files of type: [rmw | Cancel

S14

S15

Figure 9: Saving the .MV file

Go to the bottom menu again and click on “Process mV”, a window
appears (Fluo folder) where you have to select the last .MV file you
created (if you sort by date modified it will be on the top of the list) to be
processed to .PPB file (Figure 10); after clicking “OK”, a graphic appears
showing the tracer concentration in ppb.

If you recorded three tracers, all three tracers will appear. For dilution
tests, however, you are only interested in the one you used. You will
therefore uncheck those not used, e.g. Eosin and Naphthionate. Then
click on "Log" and next on "Auto". This will adjust your concentration
scale so you can better interpret the result. Then adjust "Turb.
sensitivity", which depends on the turbidity of the water (usually between
0.01 and 1). The selected number is okay, when the curve at the end
shows some tailing as in Figure 11.
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[ GGUN-FL Field flucrometer Vers,

v

72 . v v
Uranine_© IArhodaminG | ’Naphtionat I ] Turbidity GGUN-FL30
100-
o5 [
85 S )

153
Directory

80 Fistoy, |G Program Fies xd6]:Fluo =
E 75 Lookin: [ )] Fuo - e®BsE
O 70 B Name Date modified =
e o) |1 ]4.531_20-02-2012.mv 12/02/2010:30
) 65 Recent Places ==L 20-02:2012, ! E |
\ 11525 D-dilu_14-11-2011.mv e AUARIA 2
e ype: MV File
3 6o - []1.533_D-dilu_14-11-2011mv SEl
e Desktop L_|D_531 dilu-test 14-11-2011.mv | pate modified: 12/02/20 10:30
Q 55 =3 [ |)525-dil-test 09-11-2010mv ;
o 50 = | 0_531_06-10-2011.mv 11/10/06 10:07
= = Libranes | ]0.531.04-10-2011.mv 11/10/04 09:41
3 Y 1 L __|D_531_30-09-2011.mv 11/09/30 11:03
= 40 i || Msheti_u_29-09-2011.mv 11/09/29 09:44
o~ = Cpiar || Msheti_29-09-2011.mv 11/09/29 09:41
-~ 35 ‘i | ¥_532_20-09-2011.mv 11/09/29 09:38
0 4 et __|D_531.26-09-2011.mv 11/09/26 09:44
Q. ¥ 532 24-09-2011 mv 11/09/23 1048 =
O 5 < m ] +
20 Fil riame: [s_531_2002-2012mv =1 oK
5. Files of type: [Famv =] Cancel
10

=

. e [ e e e

I I I I 1 1 1 I I
0 100 200 300 400 500 600 700 80O 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000

W un[[Wlitos  p—
i Sample Eexit| Print ([ TEE ]

Setup e e e Procens mv Etaad ElastaCand Calibration 100 PPbII-AU‘D 0 2 4 6 8 10

Figure 10: processing mv file to ppb

GGUN-FL Field fluorometer Vers, 26.3

V l_ |_ |7 {Turb. sens?llvdy‘:l
Uranine 1O EGeheo Naphthionate | Turbidity GGUN-FL30 ) 525 dil-test_24-01-EE@m
1000-
100
O
= FaN
10
2 Y
= \
o] 01 “
3
=
c
- 00
Q
[
Q
00 1T \
= h\ I | ‘
100 200 300 400 500 600 700 800 900 1000 1100 1200 1324
__ —— tn[l]]tog  pe—
Setup Process mV  Read FlashCard  Calibration ploses ﬂl ﬂ 100 ppb .]Autc' 0 500 ' 1324

Figure 11: Adjustment of Turbidity Sensitivity
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S16 Go to Fluo folder, copy the last 2 files created, the “.MV” and the “.PPB”
files that have the same name you specified in steps S5 and S13 (Figure
12), then paste those in the folder created in step S5 (Figure 13) so that
you have all resulting files for one test in the same folder.

w;& + Computer + Local Disk (C:} » Program Files (6) » Fluo ~|¢

File Edit View Tools Help

Organize 7| Open Bum Compatibility files Mew folder = 0 @
S Favorites Name Date mud\"\;ﬂ Type Size
B Desktop |71 )_531_20-02-2012.ppb PPE File
& Downloads | ] 1.531.20-02-2012.mv MV File
% Recent Places BE caldat Surfer Worksheet E
3] 1.525_D-dilu_14-11-2011 ppb PPB File
B Desktop |1 1.525_D-dlilu_14-11-2011.mv MV File
Al Libraries 4] 1.523_D-dllu_14-11-2011 ppb PPB File
B Armin | ]1.533.D-dlilu_14-11-2011 mv MV File
1 Computer || D_531_dilu-test 14-11-2011 ppb PPE File
& Local Disk (C:) | D_531_dilu-test_14-11-2011,myv MV File
s RECOVERY (D7) 3] 1.525-dil-test_09-11-2011 ppb PPB File
l_;, DVD RW Drive (E:) L ) 525-dil-test 09-11-2011.mv MV File
s HP_TOOLS (F) 4] D_531_06-10-2011.,ppb PEE File
= Removable Disk (G) | D_531.06-10-2011.mv
€ My Bluetooth |7 D_531_04-10-2011.ppb
€ Network || D.531.04-10-2011.mv
[ Control Panel |7 D_531_30-09-2011 ppb
i@ Recycle Bin || D_531_30-09-2011.mv
BGR-ESCWA11-01-2012 2] Msheti_u_29-09-2011.ppb 3KB
Inrigation canals maping || Msheti_u_28-09-2011.mv 4KB
shortcuts | 7] Msheti_29-09-2011.ppb 1KB
Work On || Msheti_29-09-2011.mv MV Fi 1K

4] ¥.532_29-09-2011.ppbs
[ ¥.532.29-09-2011mv

%] D.531_26-09-2011.ppb PR Fi
|| D_531_26-09-2011.mv MV Fil
7] ¥.532_24-09-2011.ppb PRE i il
2 items selected Date madified: 12/02/20 10:31 Date created: 12/02/20 10:31
Size: 191 KB

2 items selected

Figure 12: Copy “MV” and “PPB” Files from Fluo Program Folder
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w;' + Computer » Local Disk (C:) » Data » Dilutiontets » J 531 20-02-2012 =
File Edit View Tools Help

Organize Include in library = Share with + Bum New folder - 0 @
r Favoiites Mame
B Desktop |1 09201751.TXT 16 KB
% Downloads [ caldat 1KB
1 Recent Places B Calibrat.dat 3K8

|| GIGALOG.ADC 1K

B Desktop |1 1.531_20-02-201 2.mv 1 KB
i Libraries 1 1.531_20-02-2012.ppb 9KB
2 Armin
1% Computer

& Local Disk (C:)
a RECOVERY (D)
&L} DVD RW Drive (E:)
s HP_TOOLS (F)
€ My Bluetooth
€ Network
[ Control Panel
2] Recycle Bin
BGR-ESCWA 11-01-2012
Trrigation canals maping
shorteuts
Work On

I 6 items

6 items

Figure 13: Paste .MV and .PPB Files to the created Subdirectory of the
Dilution Test

S16 Go back to the flash card, select the .TXT files and the GIGALOG.ADC
file and delete them from the card but leave the two .DAT files (Figure
14). Remove the card from the card reader and reinsert into the data
logger, change the battery and run the data logger again if needed.
(Remark: If you leave the previous .TXT and .ADC files on the CF card,
data recording would be appended to the previous .TXT file, unless the
settings of the logger were changed, e.g. to a different time interval or
number of tracers)

page 11



B Bundesanstalt fir German-Lebanese Technical Cooperation Project
Geowissenschaften

s~ ammmm. und Rohstoffe Protection of Jeita Spring
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m e + Computer » Removable Disk (G) »

File Edit View Tools Help

Orgenize v Sharewith v Burn  Newfolder =y [ @&
e i Name 2 Date medified Type Size

B Desktop T cal_Schneggis 16-0CT-2011 11710718 08:45 File folder

& Downloads | Schneggis (ORCO-new) 01-2011 11/03/ folde

i Recent Places BB caldat 11/09/05 20:55 1K

i Calibrat.dat 11/10/18 08:25 1Ke

B Desktop

i Libraries

1 Armin

1% Computer

&L Local Disk (C:)
a RECOVERY (D)
&4 DVD RW Drive (E)
s HP_TOOLS (F)
= Removable Disk (G:)
1| cal Schneggis 16-0CT-2011
|| Schneggis (ORCO-new) 01-2011
My Bluetooth
€ Network
3 Control Panel
5 Recycle Bin
|\ BGR-ESCWA11-01-2012
1. lmigation canals maping
|/ shortcuts
I\ Work On

4 items

4 items

Figure 14: Cleaning the CF card
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ANNEX 2: Synchronizing Date and Time for the Albillia GGUN FL30 Fluorometers

ANNEX 2 : Synchronizing Date and Time for the
Albillia GGUN FL30 Fluorometers

1 Time Settings of the Reference PC/Notebook

When you conduct tracer tests or dilution tests, date and time must be
synchronized with a standard time so that all fluorometers are using the
same data and time before the start of the test. Usually you will use one
PC or notebook as a reference which gives you this standard time. For this
PC or notebook you have to disable internet time synchronization (Figure 1)
and uncheck "automatically adjust clock for daylight saving time" (Figure 2).

| [ Bt v Teme | Adionl ok | Inteet T

This computer 15 52t te sutomatically syncheonae with
timewintows.com’,

D
c 3

"
E_— =

This computer is st to sutomaticslly syncheorize on b scheduled basis

¥ Change settings.

Ceniligure Inteimet time settings:

Eynchronize with an Intemet time serves

Dite and Time. R [ L - ) Turb. senaitivity

_525_dil-test_24-01-5EH

a } \
‘\A | |
00 i
o 100 200 300 400 500 600 700 200 900 1000 1100 1200 1324
| H - - Lin [l [ Leg I
Solup____ Now noquisition _ Procoss mV__Reood FloshCord __ Calibrotion ours  exit| Print| 100 o0 BT ase 6 500 ' 1324

Figure 1: Disabling Internet Synchronization for the Reference
PC/Notebook
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5] GGUN-FL Field ugrometer Vers. 261

Date and Time -t [

_525_dil-test_24-01-5EH

| T i
Date and Time | asdoonal Clodks, | intermet Tme: |

y  Dste !
= | Mendey, Febinuary 22, 02
=1

| 1 Atomaicalty sdjust dock for Daylight Saving Time

Current dote and time:  Manday, Febeuary 27, 2012, 233 PM
M clste an rvse: Maeday, Febeuary 77, 2112, 2:13 P30

% Concel

y Tiene:
- \ <f
) v rnEmM

Dlaylight Savirg Tirme begins on Sunday, March 25, 2017 2t 12400 M. The
(. elock it set to go feaward 1 hear ot that time.

\m‘ | i

(]
0 400 S00 600 700 800 200 1000 1100 1200 1324

H Lin [l | Leg —
1 . i 0 0 ours Exi il n i i i
Setup Mow acquisition  Process mV  Head FlashCard  Calibration it| Print| 300 p0n W ave 6 o0 1324

Figure 2: Disabling Daytime Saving for the Reference PC/Notebook

2 Installation of Giga Term Program

To synchronize the clock of the Fluorometer, you need to install the software
“Giga Term” (provided with the Fluo program by Albillia). Create a shortcut to
Giga Term and place it on your desktop.

3 Equipment needed for Time Synchronization

For time synchronization you need (Figure 3):

e A serial cable provided with the fluorometer (the grey cable)
e A serial to USB converter cable (the black cable) and
e A notebook with the Giga Term program

In order to carry out the synchronization, the fluorometer needs to be
connected via the cable to the logger. The serial cable and serial to USB
adapter need to link the logger with the PC/notebook. The CF card needs to
be removed from the logger.

page 2



Bundesanstalt fir German-Lebanese Technical Cooperation Project
Geowissenschaften

s~ ammmm. und Rohstoffe Protection of Jeita Spring
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Figure 3: Equipment needed for Time Synchronization

Albillia provides a MAXXTRO U232-P9 serial (RS232) to USB adapter. A
driver needs to be installed designated for the operating system you are using
!

This driver may need to be downloaded from the internet (www.maxxtro.ch).

Once installed check the COM port in use. To do so access the device
manager (Figure 4). To change the COM port (Figure 5):

right-click on serial on USB port > properties > port settings > advanced >
com port number > select com port
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L v Compater » Locsl Disk (C:) » Orivers » Troll » = | 4y B Search Tredl el
Fle  Edt View  Took  Help
Organize = Inchuds in libery * Share with Bum New folder = A 8
4 g Libearies = Mame . Date medified Type Size
j w:"‘u‘_' et L. st saftware Bakie 1273072011 B08 PIY il feddes
© o Pictures
o Videss
o oy Homegeoup
» Bl\lmm
8 Compuer = 1 4
a @, Local Disk (C) ¥
4 B Manage
422 Open in new windew
* M acad2e
May
=l Autodek AuteCAD 2012 6lbd Semibianns
» 0 Dus
s Downloads Add # network location
‘.j. Dirivers Delete
¥ Brother MFC-865CN g
L HP Cificejet TO00
b HP_CH 1515 | Preperties
® L HP_ONT Bl4leg
b 1P 01 4580
L HP_paihon_sh539
e Ideapad 512
» i Maotre

0 MettlerToledo_balante
b Sony-VAID VGN-FWSIZF-H
a ) Troh

A et pofrware B4bit

1 item

s BRE oA EMPM

pon View  Help LIS :
e 2@ 0 BE = 225G
| & Computer Management (Local | 4 & Armin-HP
4 [l Sysmem Tock -3 Benteries
(@) Task Seheduler » | Biometric Devices
[ Event Viewsr - Blucteott Radios
i Shated Folders o 188 Computer
(& Performance b g DSk deves
= Device Manager I, Display sdapters
# 52 Sacenge ) DNV CD-ROM drrves
[ Dk Managernent O Hurnan Intedsce Devices
|+ B senices and agplications 3 IDE ATA/ATAPL controers
» ) Imaging devices
b = Keyboarnds
] Memary technology driver coM1
1P} Mice and other painting devices coM0
+ 5 Medems - i
| B Momtern Advanced Settings fos | 0422
+ 8 Network adapters Coun
+ 7§ Ports (COM &LPT) i h
T Seril On USE Port (COMLL) e FrON oS
| 7 Starsdand Seral oves Ebaetooth ik (COMI) Seect iower 1 N2
Standard Serial over Bhuetooth ik (COMM)
;.;ss::\;f::\dgimemullm e e 0 wgo 0
o Universal Serial Bus controllers CoM35
I Tranamt Bl L CDM3E 0 wenow 08

< BB A 20

Figure 5: Change Serial Port of USB to Serial Adapter
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4

Time Synchronization

For time synchronization of the logger use the follow steps:

S1

S2

S3

Switch data logger off, remove CF card and adjust the second switch
from the left to "1" by pressing once on the button below the display
(Figure 6; the switch has no label).

> remember to return the "synchronization switch" back to "0" after
successful synchronization !

Plug the serial cable in the RS232 port of the data logger and link it
with the USB converter to the PC.

Start the “Giga Term” program (you may need to run it as administrator
for windows 7), click on “tcp\ip” drop-down menu and choose the
correct COM port (see device manager). Be sure that the baud rate in
the next drop-down menue is set to “9600”, then check “ouvrir” (Figure
7).

gt

Figure 6: Adjustment of Time Synchronization Switch on Logger
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Configuration Cemmunication Outils  Effacer OPN, Aide |
| LILIEIﬂI_@J ICDMH jv bs0o) ( = LI [ Enligne

Terminal |Conﬁgurah’on I Entrées I Macros I Upload I SaggoilpMirmware |

Gigalog E, Gigalog F: =

1. Selectioner un port COM, 9600 bd, ouvrir le port
2. Basculer Gigalog en mode STOP ou Reset sans carte CF
3. Configuration/Charger & partir de Gigalog

GigaLlog 5:
1. Selectioner un port COM, 115200 bd, ocuvrir le port
2. Configuration/Charger & partir de GigaLog

Chague caractére regu par la carte Gigalog, apparait dans cette fenétre
Chagque caractére frappé dans cette fenétre est envoyé & la carte Gigalog

Figure 7: COM Port Settings in the Giga Term Program

S4  Click on the first yellow box on the left “Charger a partir de Gigalog”
(arrow up). Some lines will appear in the main window ending with no

(CTE-Tges. W Saa— % s e
Configuration Communication Outils Effacer Stop  Aide
LILIﬂI‘“® CoM1 [0 =] Fowe Ef =] T Enigne

T{Charger & partir de GigaLog}s | Macros | Upload | Compier frmuare |

Gigalog E, Gigaleg F:
1. Selectioner un port COM, 9600 bd, ouvrir le port

2. Basculer Gigalog en mode STOP ou Reset sans carte CF
3. Configuration/Charger & partir de Gigalog

Gigaleg 5:
1. Selectioner un port COM, 115200 bd, ouvrir le port
2. Configuration/Charger & partir de Gigalog

Chaque caractére regu par la carte Gigalog, apparait dans cette fenétre
Chaque caractére frappé dans cette fenftre est emvoyé 4 la carte Gigalog

ouveir COMI:9600,n.8,1
con!

GGUN-FL F v61222

rn=01261204. cxt

bd=3500 af=0 rx=0 fs= fe= Bb=3600 gp=0
an=gigalog.ade

ad=33 as=d_ amem:_ ae=n ax=0

a0=d al=d 22=d a3=d

2d=d a5=d ag=d a7=d

aB=- a%=- all=- all=—

al2=- ald= ald=- als=—

of=. mo=0 k=0 lp=0 fo=0

et=10, 600

bme§3/800 bv=0 rved af=24/500 ave0 ex=0 dg=0 dre0 de=2 uce0
12:02:24 10:10:42

no cf

Gralsasvana | o

Figure 8: Read-out of Time from Logger
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ANNEX 2: Synchronizing Date and Time for the Albillia GGUN FL30 Fluorometers

S5  Click on the watch icon (fifth yellow icon from the left) “envoyer date et
I'heure a Gigalog”, three lines appear in the main window ending with
“ok” (they show you the time difference between the previous and the
current time setting).

Ty . S N . e

ﬂ x| T Enigne

et Theure 3 Gigalog[P ™ " '®

L]Llﬂl'ﬂ S [s600 ] W our

Chaque caractére regu par la carte Gigalog, apparait dans cette fenéure
Chaque caractére frappé dans cette fenftre est envoyé 4 la carte Gigalog

rir COM1:9600,n,8,1
!

dk=0 1p=0 fo=0

byl rve0 af=24/500 ave) ex=0 dg=0 dre0 de=2 uc=0
10:10:42

ang

S6 Now your fluorometer is synchronized with your PC. Quit “Giga term”

program, switch off the data logger, unplug the serial to USB cable,

reinsert the CF card in the data logger and put the time synchronization
switch back to “0".
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