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1. INTRODUCTION

In 1987, the joint LAWOO/AARD Research Project on Acid Sulfate Soils in the
Humid Tropics was started. As part of this project, the Institute for Land
and Water Management Research (ICW) is responsible for the modelling com-
ponent, i.e. the modelling of physical and chemical processes in acid
sulfate soils. Within the modelling component, ICW, CSR-Bogor and
BARIF-Banjarbaru closely cooperate in laboratory and field experiments, and
computer modelling.

The laboratory and field experiments are meant:

- to study physical and chemical processes in acid sulfate soils in detail;
- to collect input data for the model;

- to collect data to verify model results.

An additional important purpose of the field experiments is to promote the
transferability of the information gathered from the column~experiment to
field conditions.

Column experiments in Indonesia and the Netherlands, have been started up
respectively in April and June 1988. The field experiments will start up in
October 1988 during a mission of ir. J.J.B. Bronswijk, dr. A.L.M. van Wijk
and ir. K. Nugroho to Indonesia.

The field experiments will be carried out on both actual and potential acid
sulfate soils. On some sites different water management strategies will be
applied. On other sites no changes in the, according to local practice,

normal water management strategy will be applied.
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2. EXPERIMENTAL SET UP

2.

1. SELECTION OF FIELD SITES

The field plots play a ceniral role in the modeling component research.

Therefore great effort was put into the selection of the sites of the field

plots. Discussions, both in Wageningen and Bajarbaru, yielded the following

selection criteria:

the selected sites should either have pyrite high in the profile, or have
undergone acidification through pyrite oxidation in situ;

the water management alternatives, as aplied in the column experiments:
leaching, drainage and flooding, should also be studied in the field.
Alternatives should include fresh, brackish and acid water;

if possible, the field sites should be situated on the same soil type, so
that differences between sites are mainly caused by water management
strategies;

7 field sites is the maxXximum that can be handled by the Banjarbaru team;
the field plots of the modeling component should be combined with the

field experiments of the water management component.

On the basis of these criteria, the following sites were selected:

Barambai I - Pyrite at 50 cm depth sorjan field;
no tidal influence;
two plots will be installed: one in cassave bed (1) and one
in rice depression (2};
Barambai II - pyrite at 30 cm depth;
very acid top soil;
rice field;
no tidal influence.
During wel season, the field is flooded contingously, in .
the dry season, groundwater levels may drop to 1 m depth

(3).

At Barambai, the water management is not altered. Only the seasonal changes

as a result of the actual management are monitored. At the other four




NOTA/1901 3

sites, it is possible so alter the water management system:
Tabunganen - grey pyrite layer at 40 cm depth;
tidal influence;
brackish water;
pH higher than 3;
rice fields.
At Tabunganen, field plots of about 25 x 25 m are laid out.
The following management will be applied:
-~ continucous flooding, high yielding variety rice, followed by
local variety rice (4);
~ daily flooding an drainage through tidal influence. Same
crops as above (5);
-~ drainage down to 80 cm depth for about 14 days, alternated
with one day flooding same crops as above (6);
- complete drainage down to 60 cm depth, no flooding. Crops:

up land rice, maize (7).

2.2. EXPERIMENTS AND MEASUREMENTS

In order to determine the soil physical and chemical changes in the above
mentioned field plots measurements will be carried out on incoming water,
soil moisture and out flowing water.

First initial plot characteristics have to be determined. Soil sampling
will be carried out to gain information about pyrite content, CEC, organic
matter conten, (un)saturated hydraulic conductivity, pF etc. The amount of
samples to be collected for this purpose depends strongly on the local spa-
tial variability of the different soil properties. The inf]uenge of this
phenomena has to be investigate prefereably beforehand.

Buring the experiments both the water guantity as well as the water quality

of incoming water (precipitation, irrigation water, ponding water), out-
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During the experiments both the water quantity as well as the water quality
of incoming water (precipitation, irrigation water, ponding waéer), out-
flowing water (drainage water, runoff, evaporation) and soil moistuyre
should be monitored.

These data are necessary for calculating waterbalances as well as chemical
changes in the soil profiles. Several measurements will be carried out in
the soil profile a.o. soil moisture tensions, oxygen concentrations in soil
air and redox potentials. Soil moisture will be extracted frequently at
different depths varying from just below the soil surface up to at least
the lowest (to be expected) groundwater level at the place of measurement.
Groundwater levels and the quality of the water out of the saturated zone
will be monitored on several locations in the experimental sites. A view
from above of how each field site will be instrumentated is shown in Figure

2. Measured fielddata will be listed on forms as shown in Appendix B.
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Fig. 2. Method of instrumentating the field sites
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3. METHODS

3.1. METHOD FOR SURFACE WATER SAMPLING

Surface water (precipitation, irrigation water, ponding water, runoff,
drainage water}) will be sampled with smail plastic bottles of 100 ml. each.
Every two weeks this will be done. After measuring pH, dissoclved 02 and EC
these samples will be brought to the BARIF-laboratory where total analyses
will be carried out.

Once every three or six months detailed sampling (for instance every hour)
of all surface waters will be carried out to investigate short-term fluc-

tuations in chemical composition during a consequetive low and high tide.

3.2. METHOD FOR GROUNDWATER LEVEL MEASUREMENRT

Groundwater level tubes will be installed on every site. The exact amount
depends on the local situation. The groundwater levels will be measured

manually once every two weeks. Once every three or six months detailed

measurements will be carried out to investigate groundwater level fluctuations

during a conseguetive low and high tide.

3.3. METHOD FOR SOIL MOISTURE TENSION MEASUREMENT

L ]
Soil moisture tension will be measured with tensiometers. The tensiometers
will be installed at different depth as shown in Figure 3. Some of the
tensiometers will be measured automatically with a STARLOG datalogger,
while the others will be measured manually.

The interval of the measurements will be programmed beforehand.
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Fig. 3. Method of installing and measuring soil moisture tension at dif-
ferent depths in the soil

There are two types of soil moisture extraction cups. The first type is
made of polyethylene {VYON) with rather high porosity which can be used for
soil moisture extraction out of wet soil layers. The second type is made of
dense (low porosity) ceramic material (Soil Moisture INC. USA), which is
useful for soil moisture extraction out of unsaturated soil layers. The
polyethylene cups are chemically more inert than the with acid pre-washed

ceramic cups. Up till this moment there exists no ready to use other alter-

The soil moisture extraction cups will be installed in the field as been

shown in Figure 4. Once every two weeks soil moisture will be extracted and

the field.

brought to the BARIF-laboratory after measuring pH., dissolved 62 and EC in
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Fig. 5. Method of installing air chambers at different depths in the soil
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3.5. METHOD FOR SOIL AIR EXTRACTION

The air chambers used for extraction air out of soil are made of hollow
PVC-pipes. They will be installed at different depths as been shown in

Figure 5.

3.6. METHOD FOR REDOXPOTENTIAL MEASUREMENT

The redoxpotential can be measured with a reference electrode (calomel
electrode) in combination with a Pt-electrode. This system is used in the
laboratory column experiments in Indonesia and the Netherlands. Pt-elec-
trodes have been installed permanently in the scil column, while during
measurements the calomel-electrode is brought into contact with soil water
of the saturated zone.

This system should also be used during the forthcoming field measurements.
Calomel-electrodes can be brought into contact with water of the saturated
zone by lowering it in a groundwater tube which is placed in the direct
neighbourhood of the Pt-electrodes. Installation in the field of the

Pt- electrodes is shown in Figure 6.
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Fig. 6. Method of installing PT-electrodes at different depths in the soil
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3.7. METHOD FOR pH MEASUREMENT

pH will be measured in the field with a pertable pH-meter (WIW-pH 96)
Measurements on soil moisture and surface waters will be carried out once
every two weeks Iin the field. These measurements should be repeated in the
BARIF-laboratory. _

Once every three or six months detailed pH-measurements will be carried out
to investigate short-term fluctuations during a consequetive ]low and high
tide.

3.8. METHOD FOR DISSOLVED OXYGEN MEASUREMENT

Dissolved oxygen concentrations of soil moisture and surface waters will be
measured in the field as well as in the laboratory with a portable oxygen
meter (WTW-0OXI 91),

3.9. METHCD FOR ELECTRIC CONDUCTIVITY MEASUREMENT

Electric conductivity of soil moisture and surface waters will be measured
in the field as well as in the laboratory with a portable EC-meter

(WTW-LF 91).

3.10. METHODS FOR CHEMICAL ANALYSIS

Water samples from the soil profiles and surface waters will be analysed

according to the procedures which are used in the BARIF laboratory
{Van den Toorn et al, 1988).
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INDONESIAN SUMMARY

Penelitian kolom di lapang agak berbeda dengan penelitian di laboratorium.
Penelitian di lapang tidak menggunakan bidang terbatas seperti kolom di
laboratorjum. Oleh karenanya perubahan darj sifat yang diamati harus
secara hati-hati diukur, seperti perubahan air tanah. Air yang masuk keda-
lam profil atau kolom akan diperhitungkan berdasarkan parameter lain yang
dapat diukur seperti aliran air masuk dan keluar.

Aliran tersebut akan dihitung berdasarkan perubahan tinggi muka air tanah
pada beberapa tempat di sekitar plot percobaan. Hal tersebut menentukan
dalam pemasangan pengukur muka air tanah di plot percobaan.

Seperti juga percobaan kolom di laboratorium, vang diukur adalah redoks
potensial, tegangan air tanah dengan tensiometer, kualitas air/larutan
tanah, konsentrasi oksigen pada ruang udara tanah.

Alat dan metoda analisis laboratorium untuk contoh air yang digunakan ham-
pir sama dengan percobaan di laboratorium. hanya untuk pengukuran dan
pengambilan contoh air dibutuhkan penghubung/pipa yang lebih panjang.
Untuk menunjang pengamatan yang berkesinambungan, penggunaan alat-alat
pengamat otomatis dilakukan. Dataloger/STARLOG yang digunakan mempunyai 8
saluran analog, yang digunakan untuk mengamati perubahan tegangan air tanah

tanah {tensiometer).




APPENDIX A

LIST OF EQUIPMENT NEEDED FOR INSTALLATION OF ONE FIELD PLOT

GENERAL

20 m coloured tape for marking plots and sensors

2 measuring tapes

4H piketten

water resistant wire (for holding tubes etc. together)

4 pieces of 50 cm plastic tube (diam. approx. 4 cm)

hand saw

wonden measuring bhox where wires, tubes, ete. come together
knives

rolls of coloured tape to mark sensors at different depth
auger (approx. 4 cm diameter) )
massive sticks {(bottom diameter approx. 2 cm, length approx.
125 em) to compact soil around sensors and tubes, etce.

[l

sign: please do not touch {Indonesian)
GROUNDWATER LEVEL TUBES

19 grwl tubes
4 liter coarse sand

MOISTURE EXTRACTION CUFRS

1 special auger {diameter equal to ceramic cup)

1 special auger {(diameter equal to vyon cup)

& deaerated, HCl1 flushed m.extr. cups 5,25,45,65,85,10% cm length
box with &6 erlenmeyers, corks and tubes

bicycie pump

REDDX ELEKTRODES

&6 redox elektrodes, 5,25,45,485,85,105 cm length

-

3 redox elektrodes, 5,25,45 cm length

TENSIOHMETERS

special auger with diameter somewhat smaller than tensiometer cup
12 waterfilled de—aerated tensiometers

5 1sviter loss

OXYGEN CHAMBT-RS

4 liters washed gravel
& oxygen chambers



STARLOGS

& tensiometers (de—aerated and waterfTilled)
1 Starlog bowx
1 wooden protection box

The above is the minimum required equipment, it is advised to
take spare equipment, in case something breaks.

Spare equipment:

2 tensiometers

Z oxvgen chambers

1 set of redox elektrodes

1l set of moisture extraction cups

On =sites where a Starlog is not installed, the second serie of
tensiometers will be measured manually. The tubes com= together
the wooden measurement box.

in
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AFPPENDIX B

Site Author
Plot No. Date :
Time Date of last meas:
Temp(avg) Temp{max)
Temp(min)
So0il Temp.: Depth of cm.
Depth of ..... cm.

Rainfall{mm) :
Evaporation (mm) Class A pan
Wind speed m/sec.
Radiation
GROUNDWATER LEVEL (cm from the surface), dis. 02, pH, EC:
No.{Distance gwl 02 pH EC {No.|Distance |gwl 02 pH EC

from ex.p. from plot
1 7
2 8
3 9
4 . 10
5 11
8 12
~TENSIOMETER (MANUAL, mbar); REDOX(in mV):; SOIL AIR OXYGEN (in %)
DEFPTH -5.0 cm. §{-25.0 ¢m {~-45.0 cm }-65.0 cm |-85.0 cm -105.0 cm
psh,mbar
toh,mbar
time
redpot
pe
time
02 (%)
time
~SOIL MOISTURE EXTRACTION
DEPTH -5.0 cm. |-25.0 cm |-45.0 cm [-65.0 cm }-85.0 cm -105.0 cm
Total ml
Erlm. No
time
Diss.OD
pi 2
EC -
WATER RAIN PONDING |IRRIGATION; DRAINAGE| CHANNEL | .......
Erlm. No
time
Diss.0D
pH 2
EC




APPENDIX C

REGISTRATION OF PRESSURE HEADS IN FIELD PLOTS WITH THE STARLOG DATA LOGGER



1) INTRODUCTION

2) LAY OUT OF THE RECORDING SYSTEM

3) CALIBRATION OF THE PRESSURE TRANSDUCERS
4) USE OF THE DATA LOGGER

5) USE OF THE CANON PORTABLE COMPUTER (FTU)




1) INTRODUCTION

One of the important goals of the field plots in South Kalimantan is
to study the actual water regime in Acid Sulfate soils. Because of the
periodical flooding of the soil and because of the very high saturated
hydraulic conductivity, it may be expected that for instance ground
water levels and moisture content of the topsolls changes rapidly
within short time perioeds.

In South Kalimantan field plots, pressure heads will be recorded by
using an automatic system of Microswitch pressure transducers
connected to a Starlog data logger.

The Microswitch pressure transducer gives a 0 to 6 Volt output,
depending on the input voltage and the pressure difference between the
two ports of the transducer. When the input voltage is constant (e.g.
8 Volt), the output voltage is lineair correlated with the pressure.
By connecting a pressure transducer to a water filled tensiometer, the
pressure head of the tensiometer can be monitored.

The starlog data loger is users friendly and well documented.

Therefore, normally this extra manual would be superfluous. However,

there are two reasons for extra explanation:

1) The starlog dataloger is able to provide a constant 5 Volt power
supply to any external instrument that is attached. The Microswitch
pressure transducers require a power supply of 8 to 12 volt, Therefore
an external power supply is needed to feed the pressure transducer,
This external power supply should be gwitched on before any measuremnt
and switched off afterwards. Otherwise, the battery would be depleted
rapidly. The Starlog datalogger can be programmed in such a way that
it switches on and off the external power supply of the Microswitches.
However, this requires additional explanation.

2) The use off the Canon portable computer (the Field Test Unit) is not
well explained in the standard manuals,

2) LAY CUT OF THE RECORDING SYSTEM

All techical speclifications of instruments is given in appendix 1. The
complete recording system for pressure heads is pictured in fig 1.
Bach of 6 water filled tensiometers is connected to a Honeywell
pPresuure transducer 141PC15G or 141PCO5G. Each pressure transducer is
connected to an battery of 13 volt for external power supply. In
between the battery and the pressure transducers, an 8 volt stabilizer
ensures a constant 8 volt power suplly for the pressure transducers.
The output wires of each pressure transducer are connected to one of
the analog channels of the data logger. The Data logger is connected
to a so called output relay module. This module is nothing more than
an switch in the connection between external power supply and
Microswitch pressure transducer. This switch has two positions: "on"
and "off". When this switch is on, the external power supply is
conmnected to the pressure transducers. When the switch is off the
connection is intermitted. The Datalogger manipulates the postion of
the switch of the output relay module so the datalogger switches the

. external power supply for the pressure transducers on and off. -

The Starlog Datalogger has 8 analog input channels. On these analog
input channels, voltages between 0 and 2.5 Volt can be recorded. This
means that any instrument output should be handled in such a way that
the output lies within this range.




FIG 1. Lay out of the recording system
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With an 8 volt power supply, the output of the 141PC15G pressure
transducers at pressures of 0 and -15 psi is resectively 1 volt and 6
volt. (appendix). Because the input for the starlog should be

between 0 and 2.5 Veolt inputs larger then 2.5 Volt are recorded as
2.5. This means that any pressure lower than -6.25 psi is not
recorded. With a 2:1 wvoltage divider, the 0 to 6 volt output range of
the pressure transducer can be converted lineair to a 0 to 3 volt
output range. In that case -15 psi corresponds with 3 volt, and 2.5
volt with -12.5 psi. For the 141PCO5G, the maximum logger input of
2.5 Volt corresponds with 4.17 psi.

The field termination strip is the interface between the pressure
transducers and the datalogpger. All the output wires of the
transducers are connected to the field termination strip. Both the
voltage dividers and the output relay medule mentioned above are
placed on the field terminbation strip.

3) CALIBRATION OF THE PRESSURE TRANSDUCERS

Any pressure transducer has his own relationship between pressure
input and Volyage output. In practice, the deflection of the
individual calibration curves from the factory calibration is very
small (See appendix). Therefore, in the field we will work with the
factory calibration and program the Datalogger accordingly.

The 141PCl5G gives a 6 Volt output at -15 psi pressure and a 1 Volt
output at 0 psi (8 Volt excitation). 1 psi is equal to a pressure of
70.309 cm H20. Therefore (again at 8 Volt excitation):

0 cm == 1 V output
-1054.634 cm == 6 V output

which results in the following calibration line:

Vw -0.00474 * P + 1.0

P = -210.927 * V + 210.927 (V in Volt, P in cm, 8 Volt excitation)
The outpuf range for the Datalogger (0 to 5 Volt output of the
pressure transducer, after voltage divider 0 to 2.5 Volt input for the

logger):

0 Volt == P = 210.927 cnm
5 Volt == P = -843.707 cm

For the 141PC05G:

0 cm == 1 V output
-351.545 cm == 6 V output

vhich results in the following calibration line:

V=-0.01422 * P + 1.0

P= -70.309 * V + 70.309 (V in Volt, P in cm, 8 Volt excitation)

The output range for the Datalogger (0 to 5 Volt output of the
pressure transducer, after voltage divider 0 to 2.5 Volt imput for the

logger):

0 Volt == P = 70,309 cm
5Volt = P = -281.236 cm




In this set up, the 141PCl5G can record pressure heads between P =
210.927 cm and P = -843.707 cm which makes the instrument very
suitable for topsoils with possible severe drying. The 141FPC05G can
record pressure heads between P = 70.302 cm and P = -281,236 cm which
is suitable for the subsoil. In the fieldplots it is proposed to take
the upper two tensiometers of the type 141PCl5G and the lower 4 of the
type 1l41PC0O5G. The factory calibration curves of the Microswitch
pressure transducers are included in the instrument 1list. 141PC15G
under number 7777 and 141PCO5G under number 8888, The complete set of
2 141PCl5G and 4 141PCOSG  Microswitch pressure transducers on
respectively the analog channels a0-a5 are included in the instrument
list under number 9999

4) USE OF THE DATA LOGGER

Normally the Starlog datalogger can be programmed by running the
computer program PDLGO on a PC and connecting the data logger to the
PC. Below an example is given how to programm the Starlog data logger
with PDLGO.

EXAMPLE 1
Logger program:

Every hour registration of 1 Microswitch 141PC15G pressure transducers
connected to analog channel 0 of the Starlog. The pressure transducer
is continuously connected to an external power supply of 8 volt. The
output of the pressure transducer is reduce by 50%, using a voltage
divider. This means that 0 volt output of the pressure transducer
corresponds with 210,923 cm pressure head and 5 volt output with
-843.707 cm. (see above) The Microswitch pressure transducer is not
yet in the instrument list.




PDLGO

UNIDATA Po
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DYDY ®
1

1

Enter

S

rtable Data Logger System Versiaon 1.8
Time: 09:25:34 Date: 29/05/88

CGENERAATE & new scheme definition
REMOVE an old scheme

LOAD & logger for fleld operation (setup)

UNLOAD data from logger
DISPLAY print/plot dota from a logpger

CATALDOG of unloaded data files
QUIT Aeturn to DOS

TIME Chech & reset date/time
SHOW list of available schemes
EXAMINE & scheme definition

cammand number :- 1

Press F1 for Help (or ? <CR>»)

ection 1 - Scheme Identification

Enter scheme name (6 letters)

or <CR> to end

11— BANJAR

Cranting scheme

Schemes title:

PAESSURE H

EADS IN FIELD PLOTS

Are you using the mpdel G1D3E Site Identificsation Option (Y/N)

Section 2 - Lopper Communication

Default com poart is t (COMI1;)
Enter communicsation port number {1,2,%) ;- 1

You have 3 types of logger access avallable:

1
2
3

Direct connection (this 1s the default)
Remote connection {(via telephone dial-up)

Canon X

-07 FTU tranafers

Enter logger access form: 1




Section 3 - Logger Defipition

Ltogper sizes: B8K,16K,24K,32K etc, defaull 32K
Enter logper size: 32-
Data buffer is 31232 bytes long.

Enter lopger cycle rate (1-15) : 5
Enter Log Interval {in minutes):- 120

Section 4 - Log File Definition
Disk drive to store data files (a, b ar ¢),

Default is current drive
Enter drive letter:-

Do you want put a camment an the data fille (Y/N) :- y

Section 5§ - Instrument Definitilon

Enter catalog code of dinstrument: LIST

The following transducers are defined:

Catalog number Name

£504a Wind speed/cirn

6504c Wind speed & dirn,temp,radiation

6504d Wind speed & dirn,temp,rad, humidity
6504e Wind speed & dirn,temp,humidity

6505b Ambjient Temperature

6505¢c Temp, Global Radiation

6505d Temp,Radfation,Humidity

6505 Temp,Humidity

6506a Rainfall Gauge 0.2 mm

6506b Aainfall Gauge 0.5 mm

6507a Temperature {Red thermistar 15K reft)
6507b Temperature {Yellow thermistor 15K ref)
6507%¢ Tamperature {Violet thermistior 15K ref)
65084 Water depth 1 m

6508Bc Water depth S5 m

65084 Water depth 10 m

65080e Water depth 20 m

6509 Water lavel

6512M Pressure Instrument - 10 kPa Gauge
6512M Pressure Instrument - 10 kPa Gauge
65124 Pressure Instrument - 50 kPa Gauge
65128 Presaure Instrument - 100 kPa Gaups
6512cC Pressure Instrument - 200 xPa Gauge
65124 Pressure Inastrument - 500 kPa Gauge
6512K Pressure Instrument - 1000 kPa Gauge
6512L Pressusre Instrument - 2000 kPa Gouge
65120 Pressure Instrument -~ 10 kPa Diffaerential
6513126 Pressure Instrument ~ S50 kPa Differential
6513A Spil Moisture Probe ( 15k Reference)
6514A DC Current Shunt - 2 Amp

65140 OC Current Shunt - 20 Amp

B515A Temperature Probe { AD53S0)

6521a Capacitive depth 0.5 m

6521b Capacitive depth 1.0 m

65214¢c Capacitive dapth 2.0 m

Enter catalog code of instrument: NEW
Do you want to save this as & standard type (Y/N} :- N
Number of transducers: 1




Transducer 1
Enter channel number:
Transducer [short) Titla:

80-7,e0-1,d1,s0-15,h0-15 AD

MICAOSWITCH 141PC156

SCALE2%D.927T0-643.7207

Enter the conversion formula name:
Units of rasvlt (Dag C,m/s etc): Cm
Using string - #= 1 digit, = decimal place
USING satring: H##N. ¥

Check: MICROSWITCH 141PLI15G

Charnnel a0, Name MICROSWITCH 141PC15G, Conversion scale210.927to0-843,707, -Units
Cm, using f#Nl. &

Info DK ([ Y/N)

Y

Dperations on MICROSWITCH 141FC15G {ad)

Select 1 of the following:
Log raw data

Log average over whole log interval

Lop averapge pver last N seconds of log interval
Log acecumulated totel over lop interval

Log maximum (over log interwval)

Log minimum (over log interwval)

Do not lop this channel

(default 1s 1)

VoeompapRN -

Enter option number: 1
Do you want te perform any other operations
on this chanmel {Y/N)} := N

Any more instruments attached (Y/N)

N

Section 6 - Report Definmition

Printout title:-
Scheme BANJA ~ PRESSURE HEADS IN FIELD PLDTS, Data from start to end

Section 6 - Report Definition

Printout titla:-

Enter any new tima format,ADS IN FIELD PLOTS, Data from start to end

or <CA> for default:- hh:mm dd/mo/yy
Do you wont an ASCII file {Y/N) :- N
Do you want a LOTUS file (Y/N) :- N

Do & print-out on the screen (Y/N) Y

Do a print-out on the printer (Y/N) :- N
Print-out to any other disk file or device {Y/N)
0o you want any plotting done [(Y/N) - N

N

Will you went to do your awn data display
using POLOUT (Y/N) - N

Schame BANJAR, Title:
Communicetlion port 1
Access form: Direct
Logger size 32K
Logper cycle rate 5 seconds

Log intarval 120 minutes

Log a0 as MICROSWITCH 141PC156,
Total V' antries, 1 bytes logped,
giving & max logping time of 26802 days,

praessure heads in fleld plots

being MICAOSWITCH 141PCI1SG
31232 log entries
16 hoursa.




In our case programming of the starlog is somewhat more complicated.
This is caused by the fact that the external power supply of the
pressure transducers should be turned on before logging and turned off
afterwards. This cannot be done with the programm PDLGO. PDLGO is a
tool to construct in a simple interactive way command files which the
starlog datalogger can understand. We also can construct or adapt such
a2 command file with any editor. For instance: With PDLGO we can add a
nevw instrument to the instrument list which is placed in the file
PDLTRANS .DAT. The same can be done directly by editing the file
PDLTRANS .DAT and incorporating the new instrument., In some cases
editing of the proper files is much quicker then running PDLGO. In
other cases, editing files is the only way of creating the correct
logger program, because PDLGO is not able to do what you want. This is
the case when we want to turn on and off the external power supply of
the pressure tranducers. The file that needs editing is the source
file for the logger programm: xxxxx.SRC. When creating a logger
program (scheme) named MICROS, the name of the file will be
MICROS.SRC. Below, the file MICROS.SRC generated with PDLGO as in
example 1 i{s printed. With the command PULSE, we can generate a pulse
at bit 44 (see manual). We have to include PULSE before and

after logging. Besides this we have to make sure that the circuit is
open (external powar off), before the first PULSE. In the second
example below, the edited version is printed. So every time we create
a scheme xxxxx with PDLGO, we have to edit the file xxxxx.SRC and then
load the legger with it,




file MICROS.SRC created with PDLGO (last part):

; now accumulate for averages

fin

199

120
149
1199
1299

sadd
sadd
sadd
bimpe
movbd
smul
dadd
movbd
smul
dadd

Jmp

imp
Jmp
Jmp
Jmp

xace,nb18
yacc,nbl18
spacc,b29
enable,2,199
x,nbi8
x,b29
Xvace, X
x,nb19
*,b29
yvace, x
1100

1200
150

1198
1258

1
; logpginmg and reset

130

132

0, 1536,32768,"stop™

LSO

Jmpeq
bjmpe
ddiv
ddiv
ddiv
movbd
dmul
dsub
dsub
log
log
bimpe
ddiv
ddiv
log

Jmp
Jmp

log
log
log
log
log
log

clesr
exit

enable,D, 131
enable, 2,132
spacc,b55
xvacc, bS5
yvacc, bS5
spacc, space
spacc, 32640

xvacc, spacc+
yvacec, spacc+

xvacec, 0,2
yvecc,d,2
enable, 4,131
xacc,bB55
yacc, bb5
xacec,D,1
yace, 0,1
xacc, 20

1300

b60, 160
b61,5
b64,6

1199

“e ws W owe

accum for av dirn and sigms t
for eav speed

# ¢1 = wind speed

accumulate for mean vector wi
continue with rest of stuff f :

wind not enabled

don’t need vector means
av wind speed

# 127.5 (#256)

log vector mean wing
don’t need av wind
get av x

get av y

clean accumulators




file MICROS.SRC after editing and including PULSE command {last part):

120 Jmp 1200
149 Jmp 150
1199 imp 1198
1299 jmp 12g8

O e v A A e . W - S S P e M W e B A A AR o o e M —

; logging end reset

130 jmpeqg enable, 0,131 ; wind not enabled
bjmpe enable, 2,132 ; don’t need vector means
ddiv spacc, bS5 : av wind speed
ddiv xvacc,bb5
ddiv yvacec, b55
movbd spacc, spacc
dmul spacc, 32640 ;% 127,85 (#256)
dsub Xxvacc, spacc+i
dsub yvacc,spacct+?
log xvacec,0,2
log yvace, 0,2 ; log vector mean wind
132 bjmpe enable, 4,131 ; don’t need av wind
ddiv xacc, bS5 ; pet av x
ddiv yacc,b55 ; pget av y
log xacec, 0,1
log yace, 0,1
131 clear xace, 20 ; clean accumulators
Jmp 1300
; -
.buffer 0,1536,32768,"stop”
.set b&0, 160
.set 61,5
.set bea, b6
-
L100 Jjmpeq b52,5,1a
jmp 1199
L200 jmp 1299
L300 log b16,0,1
log b17,0,1
log big, 0,1
log b19,0,1
log L20,0,1
log b21,0, 1 ADAPTED PART

pul se 100
ag Micgos. SEC

LSO clear 53,4
exit

la Jmpeq b51%,158,1hb
Jmp 1199

lb bimpe b32,2,1¢
pulse 100
jmp 1199

ie jmp 1199




Below the adaptions are explained briefly. For more details, see the
Starlog hardware reference manual and the listing of the complete
source program. After L300, the logging commands are given. L300 is
only excecuted at the programmed looging interval. The programmed
logger interval is stored in bytes 60 and 61, expressed in logger
cycli, When, as in our case, the cycle time of the datalogger is 5
seconds, b60=12 means a logger interval of 12%5 = 60 seconds. Because
the datalogger has a resolution of 8 bits, the maximum value of each
byte is 2*%*8=256. This means that the maximum value of b60 is 256
giving a logger interval of 1280 seconds. In b6l, the number of times
b60 is maximal is stored. For instance, b6l=4, 60=56 corresponds with
a logger interval of 4%1280 + 56%5 = 90 minutes. In the same way, the
actual time is stored in byte 51 and byte 52. To determine if
something should be logged, b5l and b52 are compared to b60-1 and bél.
If we want to excitate the output relay module, the pulse command can
be used. PULSE y (hardware reference manual, p22) generates a pulse of
y*y*5 microseconds on pin 17 (connection 44 on the field termination
strip). (Note: pulse is wrongly defined in the manual as pulse 0,y, it
took some time to find that out) Because the pressure transducers take
a little time te start up, it is advised to switch on the external
pover 5 seconds before measuring. We then have to pulse when b51 =
b60-2. (and b52 = b6l). y is taken as 100, which gives a pulse of
100%100*%5 microseconds = 0.05 s, After logging, another pulse
intermits the external power supply for the pressure transducers. Ome
final thing that needs to be arranged 1s the control of the relay
position. When, due to some unforeseen circumstances, the relay is not
turned of after logging, then next time 5 seconds before logging, the
relay is turned off, etc., etc. Therefore, we have to check the
position of the relay before giving the pulse. When b32=2, then the
relay is closed and the external power already on, so no pulse should
be given.

The adapted scheme should now be included into the date logger scheme.
This is done by:

PDLASEM BANJAR

After creating a scheme, the scheme is stored. Now we can load a
datalogger with the scheme (running PDLGO). The datalogger is taken
into the field and connected with the field termination strip. At the
moment of connection, the datalogger starts working automatically.
Every now and then, the timesetting of the Starlog should be checked
(PDLGO, option nr 8).

5) USE OF THE CANON PORTABLE COMPUTER

The Canon portable computer (Field Test Unit) can be used to check the
last recorded data in the field. The FTU should be connected to the
starlog with the proper cable. With the command L we can vieuw
different Adresses of the Loggers memory. Every cycle time in our case
5 sec.), the contents of the adresses are changed. Every log cycle
{e.g.2 hours, the contents of the adresses are stored in the buffer.
The analog channels 0 to 5 are placed in logger adress 16 to 21 (see
FTU reference card). To check the last reading of analog channel 0
{pressure transucer 1), give the command:

A
16




On the screen appears something like:

255 210 106 230
002 235 098 001

The numbers represent the current contents of adress 16 to adress 23:

alé al7 al8 al9
a?0 a?l a?2 a?3

The numbers indicate the value of the byte and need to be scaled to have
any physical meaning. The value ranges from 0 to 255,

Scaling and conversion in Physical units (for instance mbar) is
possible in the following way:

1) connect FTU and turn on

2) SHIFT-CLEAR to wipe screen

3) Al6 to read current recordings

4) E

5) select offset (0 for adress 16, 1 for adress 17, 2 for adress 18, etc.)
6) 1 byte

7) Formula: F

8) Enter min. and max values. (for 141PC15G, min (OV) = 210.927, max (5V) =
-843.707, for 141PCO5G, min (OV) = 70.309, max (S5V) = -281,236)

9) using #HHEHEE cm

10)Save this screen set up by pressing W

11)Enter File name (e.g. banjar)

Now this screen set up is stored and can be used in the field:
1} connect FTU and turn on

2) Go to last stored data by pressing JO

3) go to current recording

4) press R , file banjar (restore screen set up)

4) By setting step size to six (i.e. the number of adresses stored
at each logging cycle) and using the and you can trough the recorded
data

3) By pressing SHIFT-D the time of the recording will be displayed on the
bottom line)




6) WHEN THE PROGRAM IS LOST FROM THE MEMORY OF THE CANON

When batteries of the Canon Field test unit are removed, the FIU program
is wiped from the memory. The FTU program can simply be loaded in the
memory again by glving the command:

> RUN"FTU

The Canon will switch off automatically. Next time when it is turned om,
the program FTU is executed,



MICRO SWITCH

aHoneywell Division

Installation instructions for
140PC pressure sensors

GENERAL INFORMATION

140PC pressure sensors provide output voltage proportional
to pressure applied. They operate from a single, posilive
supply voltage ranging from 7 to 16VDC. Signal conditioning
results in direclly usabte oulputs; temperature compensalion
results in predictable performance over specified temperalure
ranges.

MEASURAND COMPATIBILITY

P1: Dry gases only. {Active P2: Malerials in contaci with media
side ol IC) are polyester. epoxy adhesive and
silicon bonded 10 borosilicate
glass with an electrostatic bond
(passive side of I1C).

|P[ P2

e
Type Measurand Applied
to Port
Absolute (A} P1 only
Ditterenlial {D) P1and P2
Gage (G) P2 only

ELECTRICAL AND PRESSURE CONNECTIONS

Current Source Current Sink
"DC{7 -16W) 1DGIT 48V

SUPFLY | SUPPLY Ry
8K MIN
PRESSURE . PRESSURE "
INSUT ou INPUT out
K
L
3K MIN SND

Damage may resull from reversal of supply and ground
conneclions.

SOLDERING

Limit soldering to 315°C (600° F) maximum, with 10 seconds
maximum duralion.

CLEANING

Proper cleaning fluids should be sefected, based on the type of
contaminant 1o be removed. MICRO SWITCH recommends
use of the following:

Alcohols
Fluorinated solvents

PK 8763 8

PRESSURE REFERENCE

Absolute pressure is measured with respect to a vacuum
reference.

Ditterential pressure transducers apply P1 to the active {con-
nection) side of the chip, and P2 to the passive side.

Gage pressure is measured with respect to atmospheric
(room} pressure reference.

PRESSURE REFERENCE (Ditferential, Gage)

Vo
]
N * -
%
e
90??9\—7
E5.0. 2
o
N1 \?d' é\\,\
NULLS A @

P (DIFFERENTIAL . GAGE)

PRESSURE REFERENCE (Absolute)
Vo

F5.0.

P LABSOLUTE}

PRESSURE REFERENCE {Differential, Gage, 143PC)
Vo
*l

P (DIFFERENTIAL ,GAGE )

*Reversing the pressure relationship of 141PC or 142PC will '
cause the output to saturate below nuil.




PK 8763 8

141/142/143PC SPECIFICATIONS at 8.0 + 0.01VDC Excitafion, 25°C

; 140PC PRESSURE
PARAMETER TYPE RANGE Min. Typ. Max. UNITS
F.S.0. (Fult Scale 141/2 Alt 4.85 500 515 v
. Output)* 143 All +250
Nult Oftset 141/2 All 0.85 1.00 1.05 v
143 Al 345 3.50 355
Qutput at Full 141/2 All 5.80 6.00 6.20 V4
R Pressure 143 All, P2 > P1 5.80 6.00 6.20
P2 <P 100
Excitation All Al 70 80 18 vDC
Qutput Current Adl Ali
Source 10 mA
Sink 5
Supply Current, Al All
10K ohm load 8.0 200 mA
Overpressure 141/2 0-1,0-5 20 psi
0-15 45
0-15(L}, 0-30 60
143 11,225 20
+5 2
115 45
Operating Temperature ! All All -40°C tr 485°C {-40"F 10 1 185°F)
Storage Temperature | All All -55°C to +125°C (-65°F to +257°F)
‘F.5.0. is 1he algebraic difterence between end points (output at null and fuli
pressure). :
“"B.0 VDC is recommended with 1 psi devices
MOUNTING DIMENSIONS (for reference only) WARRANTY/REMEDY - Seller warrants its products to be free
from defects in design, material and workmanship under nor-
mal use and service. Seller will repair or replace without charge
any such product it finds to be so defective on its return to
Seller within 18 months after date of shipment by Sellar. The
- toregoing isin lieu of all other expressed orimplied warranties
w7 (except of title), including those of merchantability and fitness

‘ for a parlicular purpose. The foregoing is also purchaser’s sole
| remedy and is in lieu of all other guarantees, obligations, or

! liabilities or any consequential, incidental, or punitive damages
attributable to negligence or strict liabifity, all by way of
example.

NPYT PORT (P21-

25 While we provide application assistance on MICRQO SWITCH
1o products, personally and through our literature, it is up to the
customer to determine the suitability of the product in the

application.

INPUT PDRT {PH —

75 - I
’ ¥
52,4
06 50
| 20
: IS 02, 63
s / S e or ¥ o2
45 Ow REF - — G4 D& MO:-'ZN“NG HOLES vEpmINALS (3)
b 1

(DIFFERENTIAL }

-

FJogether, we can find the answers.

MICRO SWITCH

a Honeywell Division

l PKBT638 636 Prnted n USA
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APPENDIX D

13 BENERAL

Impnritarnt: The Tield plots shonle ressabls the surrounding Tield.
Therefore tryv to avoid disturbing the sits while olacing

instruments. Work with Tew people on one site, Don’'t destroy the
ceop. Mark ths place tubss or wires are lavwing in the fisid

wWare
o that farmers can avaid thems
rnis

Wher taking measurese

s Ery not to damage the crops. S carefuol.

25 INZTARLATION OF STARLOE DATAH LDGEGER

—De—a=arating the system in the labaraiory

The whole System between tensiomestsr in the spoil and pressure
transducsrs in the Brariocg box should be zompleitsly filled with
water. This is always hard to achieve, sspecialily shen you have

to bhring evervihing from the 1ab out into the fisgld. Therefore it
is necessary to Till ths pressures transtducers and the Isnsiometers
cereratsely with de—aserated water znd connect them in the fieid.
First connect thes pressurs branscoucers with the psrsoex valves
througn the l1id of the Star ?ng box. A& small pisce of twveoon tubing
ins 13 should be placed in the botton hols of the valve. whzrsafier
the tubs of the pressure +rahsﬂucer {a littls greased) can be
cushed into the tygon tubhing. This conneciion can whithstand &
pressure of —16G00 mbar. De-asrating this system can be done by
using ongs perspex valve inlet to suck all the air out of the
syster afTigr which de—aerated water is applied trougn the obhzre
inlet. The uvpper iniet qwﬁwlﬁ be comnnected to the wvacuum pusp.

The lower inlet is cornecited wiith a bottle of de—aerated watesr.
f11 connections should be air Light at —1000 mbsr. Vacoum sShouic
be applied for about 13 minutes, then the vacuuwm connection should
be closed. {Vacuum can be chec!

kad by conecting & barcmeter or a
=

pressure transducer box o the bohtles with wator, Readino shoulac

be preferably -250 mibar or higheri. Immedistely, the waitsr bottle
should be turned so that water can Tlow into thz pszpsxr valve.

Afoer that the varuum in the water botile should be relesssed and
i water wmill =ven the very hard fto rEach
inner part of See drawing fTor illustrsticon
a¥t the ADove il DE VERY CAREFUL WHER SHIFTING
ELAESERACE IH HITH WATER. FRESEUREES MAY

RISE TO HEIGHTES HAMNE IN THE PRESSURE
TRAMEDUZER!

Mow the two inlets of the perspes can be ciosed temporsrily for
transport through the fislo. The tensiomsiers can be deg-asrated

by submzirging them {811 tubes open) in ressrvoirs connecited to

the vacuum pump. Wsit for at least one dav. Hfiter that the

tensiometers can be closed and brouohit into the field.




ori, measurement and fTlushing in the field
siometers in mpist surroundings and gplace then
& soii.

=4 caiomzlers beve bezen placed and the Starlog hag boon
instailed, one btensicomeisy ftube con e conected Lo the botteorm inist
of thz persopae valve., The appss iniet of the valive can be ased
for hand messirements o7 the tensiomeierzs anc for Tlushing the
syeham with new ds. watzr, In thsl caze the second tubz of the
rersinqeter is used Tor asoplving the suction. Visibls air boubblaes
can mostly be remcved Tlughing. UWhen air bubbles anproach the
pressurs transquoer, svenstually th2y may enter the final channel
which cannot bz flushed. In that casze, ocne could try with 2 Tizld
pump to de—aerate again,. the same way as deccribed sbove. Other
wise, close the tensiomsters; take the data logger in the Ish and
de~aerata.
2)Y PLACING OF TENSIODMETERS.
~Flacing aof top two tensiometars.
In the ftopeEcil, pressurs gradients will be highest. Therefors.
the top two tensiom=sisrs are placec horizontslly., A small pit is
gun with & spade to approx. 253 cm. Wiith the spscial auger, the
richt hole is made in the walls of this pit. This horizontzl hole
showlid be as deep 53 possible so oas noi to have any influsnce
from the pit at the place of the tensicmeters. The waterfillisg
tensiometer can be pushed siowly into the hole. Make sure contact
betwseen tensiometer and hols is tight. Afterwards Till the hole

with correct soil material and finally $i11 the pit.

—Flacing of bottom four tensiometers.

Thesese tensiomsters are placed verticallv. With the bigc auger
{approx. & cmi 3 HDTE is made to the dezirad depih. (the cenitre
of the tensiometer showld be the refersnce point). A little Losg
=0il is poured iﬂtn the holse, water is adgded untill ocversaturation,
the tensiomsier is lowersd in the hole, Loss is afded again
togethsr with water. The Loss should be comnpacted slightly by
using & long =tick. When the whole tensiocomeiers is embedded in
Loss, the auger twie may be Tilled with original soil material.
During Tilling, the soil material shoulid be compacted to pravent
direch Tiow o0f water Trom soil surface ko tensiomsters.

43 FLACING OF CxYEEM CHEMEBERS

Gxwvoen gchambers ars placed veritically. To avoid clogeging they are
enbsdaed i gravel. A& 4 cm ean be molaes. 1 cm
gravel should be poured intoc the hole. ThereaTter the ouvgen
thamber is lowsered. Gravel is poured in sgain till the o.o
covered. Then the auvger hols can be refilled.

C
I

]

.
~h
0
3

r
T
i}




53) FLACING OF ReEDGOY ELEKTRODES

Becauze of thinnesz of the elekitrooes, no augeErs is needeg. ATter
removing the protection lid, the slektrodes of the correct length
can be pushed slowlv inito the soll. Howsver the tip is very
delicate. Eo be careful wiith hard solil lavyers, wood, =to.

&) FLECING O

m
-

0

n

TURE EXTRACTION CURPS

laced verticallvy. With tihe special

Moisture pytraction Cups are D

ancer hols to the desired depth can be made. The cups can be
Cpuashed to the bottom of the hole. The soil around the pve pips
should e compacted stronoly to prevent water transport from soil
surtace to cup. The tubing shouwld be led to the obssrvation arss
and be cliosed. Whan ertr&t:ian cf moisture should take place, a
DoY With arlenmeyvers will be taken from the lab and connected to

the tubes,

7Y FLACDING OF GROUNDHATERLEVEL TUEBES

m

The botitom of the oroundwaterlevel tubes {(owlt) should b pl

ne r depth, Tihig means that the top of the gwit will be
3G cm apove Ltne soil surface, so they can be measured irn the
sea"on‘ﬁsc T othe risk of sazarinn the gwlit filter to
v the filters of the groundwotarlievel tubes in the
5@1; EhﬁuF bhe surrcunded by a highly permeable madiuam, in this
case sand. fAuger hinles (approd. & ci diam.) should be made. Four
I cm sancd in the HDIm, mlace the gwlit, powr sand arcund thz tubs
untill one cm above the filisr. Then refill the hole with original
spil., During this. trv to ouddle and zompact the refilled soil
with a rouwnd stick to make sure that no water will flow fFrom =35il
=urfare alongside the gwlt o the filter.
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