CHAPTER

12

APPENDICES

Appendix 12.1 Isotopic Exchange Parameters Pan Data

These are the daily data sheets used for the experimental determination of pan limiting
factors, relative humidity and 8g. The data is arranged from Run 1 to Run 20.

Legend

Criteria Units Notes

Date day, month and year

Time start time

Day day number for each run

Humidity (air) percent mean daily relative humidity 08:00hr to 08:00 hr at pan site
Humidity (norm)  percent mean daily relative humidity normalised to lake surface temperature
Psychrometer (dry) °C dry bulb temperature

Psychrometer (wet) °C wet bulb temperature

RH percent Instantaneous sling psychrometer relative humidity

CVpanT °C Constant volume pan temperature (as check on logger data)
CVbath T °C Thermal regulation bath temperature (as check on lake logger data)
CV pan level mm Constant volume pan depth

Manometer cm Depth of water lost in reservoir (into CV pan in previous 24 hours)
Evaporation mm Evaporation from CV pan as calculated from reservoir level
Sample Sample number, daily CV pan water sample

2H permil deuterium, CV pan

180 permil oxygen 18, CV pan

Standard pan T °C Temperature in pan evaporated to dryness

Standard bath T °C Thermal regulation bath temperature

Standard pan level mm Level of water remaining

V/Vo ratio Ratio water volume remaining to initial volume

Evaporation mm Evaporation from pan evaporated to dryness over previous 24 hours
Sample Sample number, daily standard pan water sample

’H permil deuterium, standard pan

180 permil oxygen 18, standard pan

Wind km Wind run at Im immediately above constant volume pan

The mean daily humidity data is based on wet and dry bulb logger data collected every ten
minutes. Feed stock water was sampled immediately at the start of each pan run. These
'standard' samples represent the isotopic value of the groundwater obtained from CSIRO
irrigation bore number two and are the isotopic values shown on 'Day 0' of each run. A
total of 41 samples were collected between March 29, 1996 and December 31 1997 and
analysed for deuterium. Mean feed stock deuterium -12.4%o. Standard deviation was
1.4%o which is comparable to the 1.0%o rated standard deviation of the mass

spectrometer. Seven analyses for chloride over the same period averaged 262 mg I-1.



Pan levels, evaporation and total wind run are summarised in Table 1.

Table 1

Run CV Pan CV Pan CV Pan CV Pan Std Pan Std Pan Wind Run
Mean level Mean vol Evap (mm) Evap (litres) Start depth Evap (litres) (km)

1 85.1 21.802 165.6 42.257 156 40.974

2 84.2 21.576 83.8 21.384 75 19.860

3 84.3 21.602 80.7 20.593 75 19.860

4 84.3 21.602 77.5 19.776 75 19.860

5 83.2 21.325 93.8 23.935 75 19.860

6 82.3 21.099 139.6 35.623 120 31.590

7 82.0 21.024 116.6 29.754 100 26.377 1125.1
8 81.8 20.974 122.7 31.310 100 26.377 1021.1
9 82.3 21.099 108 27.559 100 26.377 854.2
10 82.3 21.099 123.7 31.565 100 26.377 1320.8
11 81.3 20.848 124.8 31.846 100 26.377 1624.7
12 82.2 21.074 98.3 25.084 75 19.860 1488.4
13 82.4 21.125 88.4 22.558 75 19.860 1027.1
14 83.3 21.350 61.5 15.693 50 13.344 1245.7
15 83.5 21.401 62.8 16.025 50 13.344 982.3
16 83.2 21.325 67.3 17.173 50 13.344 1376.6
17 83.1 21.300 129.2 32.969 100 26.377 1766.4
18 81.7 20.949 195.3 49.836 150 39.410 2168.4
19 82.1 21.049 162.9 41.568 200 52.443 1893.6
20 81.6 20.924 234.7 59.890 2428.3
Total 2337.2 596.4 1826.0 481.9 20322.7

Appendix 12.2

These are the data sheets for the collection of atmospheric vapour for determination of 0.

Legend

Criteria Units Notes

Date Date and run time information

Start

End

Time minutes Total time air was drawn through the Zundel trap(s)
Flow litres min!  Rate of air flow

Volume m?3 Volume of air drawn through the trap(s)
Trap Trap (there were four, designated A to D)
Weight wet grams Weight of the trap with collected condensate
Weight dry grams Weight of trap dry

Water grams Weight of water collected

Efficiency Percent Percentage of water caught in the first trap
Sample Sample number

’H permil Deuterium as 84

180 permil Oxygen 18 as 5

Dry weights are noted for each run. Dry weights for several of the traps changed over
time as several traps suffered breakages which were repaired by a glass blower. Runs
concurrent with direct measurement of lake O are noted.



Appendix 12.3

These are the data sheets for the collection of vapour from the surface of East Lake for
direct determination of dg. Legend is similar to Appendix 12.2. Column headed CO,
refers to experimental use of crushed dry ice packed around the tops of the Zundel traps to
speed up cooling to operating temperature and provide a lower operating temperature.
The freezer unit could accommodate three traps. Every 8 sampling run was always
accompanied by a concurrent d4 sample. This meant that one of the two traps had to be
run alone without a second trap in series as a check on extraction efficiency. The use of
dry ice was therefore an insurance of complete extraction. In the event the dry ice proved
too inconvenient and time consuming to make and use and the low night time ambient
temperatures meant that the cooler operated more efficiently anyway with ethanol
temperatures of -60°C or better.

The column headed Nitrogen refers to the use of dry nitrogen to purge any moisture from
the sampling line. This was done in two ways. Nitrogen was pumped back out to the
floating sampler to remove any condensate in the sampling line. This also meant that
when not in use the line was filled with dry gas. Secondly nitrogen was also occasionally
used to purge the 6m or so of unheated connecting line between the service conduit and
the freezer unit (remember the permanently installed sampling line was installed in the
return water duct from the evaporation pans and was always within 1°C of lake mid level
temperature). This small length of connecting line was warmed with heat lamps but
occasionally showed minor condensation which was extracted through the Zundel traps at
the end of the sampling run. At the start of a run the line was cleared of nitrogen by
operating the vacuum pump for at least a minute before connecting the flow through the
Zundel traps. Calculated volume of the sampling line (6mm ID, length 60m) was 1.7
litres. During each dg sampling run manual measurements (every 15 or 30 minutes) of air
and lake surface temperature were taken using glass laboratory thermometers and air
relative humidity by sling psychrometer. Temperatures were also obtained from
thermister string #6 located adjacent to the floating pick up. These are designated

"Ts 6', and from the thermal regulation bath around the evaporation pans which is
roughly equivalent to centre of lake temperature. As a general rule we tried to always
operate with a 10°C difference between the lake (and hence sampling line) temperature
and the air temperature. During late dawn sampling runs (E019, E020 and E021) this
temperature differential was not maintained resulting in condensation and fractionation in
the sampling line (refer thesis text). The temperature, humidity and other notes on wind
and cloud conditions are included. Sampling runs were always done under dead calm
conditions. A number were abandoned due to breezes developing. Only successful runs
appear in Appendix 12.3.
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