Appendix 7.2.2

1995 Groundwater Quality Data
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APPENDIX 7.3 PESTICIDE DATA

7.3.1 Analyte schedule

Schedules A and B list the analytes for which samples were screened (see Tables 7.23
and 7.24). The schedules contain compounds from various groups of herbicides,
insecticides and fungicides (Tomlin, 1997). Schedule A consists of pesticides from
various classes that are amenable to extraction on Cig solid phase extraction
cartridges. Compounds from Schedule B are more acidic, hence their extraction on
acidified C,z cartridges.

Herbicide groups comprised triazines (eg atrazine, simazine and their degradation
products desethylatrazine and desisopropylatrazine), carbamates (eg chlorpropham),
chloroacetanilides (eg metolachlor, alachlor), uracils (eg bromacil, terbacil), ureas (eg
linuron, diuron, methabenzthiazuron, metoxuron), phenoxyacids (eg 2,4-D, 2,4,5-T,
MCPA) and miscellaneous acids (triclopyr, picloram).

Insecticide groups included organochlorines (eg methoxychlor, dieldrin, endosulfan,
DDT and its breakdown products), organophosphates (eg diazinon, malathion,
parathion, chlorpyrifos), carbamates (eg carbofuran, carbaryl) and pyrethroids (eg
permethrin).

Fungicide groups incorporated conazoles (eg cyproconazole, penconazole,
triadimenol, triadimefon), phthalimides (eg captafol, captan) and various
miscellaneous fungicides (anilazine, chlorothalonil, vinclozolin, chinomethionate,
metalaxyl).

In recognition that some compounds degrade over time to products that may also be
toxic or carcinogenic, many breakdown products were included in Schedule A (eg
DDE, DDD, carbofuran-3-hydroxy, carbofuran-3-keto, endosulfan sulphate,
heptachlor epoxide, desethylatrazine, desisopropylatrazine).

It should be noted that the pesticides listed in Schedules A and B are not exhaustive.
The scheduled compounds were chosen based on local application information,
toxicity, persistence and ease of analysis. Varied extraction and/or analytical
techniques could extend these lists further, but the analytical cost involved makes this
action prohibitive.
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7.3.1

Table 7.23 Schedule A analytes and their respective detection limits

Analyte schedule

ANALYTE DETECTION ANALYTE DETECTION
LIMIT (ug/L) LIMIT (ug/L)

Alachlor 0.01 Fluroxypyr 0.05
Aldrin 0.05 HCRB 0.05
Ametryn 0.01 Heptachlor 0.05
Anilazine .01 Heptachlor epoxide 0.05
Atrazine 0.01 Hexazinone 0.05
Azinphos ethyl 0.05 TIodofenphos (.05
Azinphos methyl 0.05 Iprodione 0.05
Aziprotyne 0.01 Isoproturon 0.05
Benfluralin 0.05 Lindane 0.05
BHC isomers 0,03 Linuron 0.1
Bromacil 0.05 Malathion 0.05
Bromophos ethyl 0.05 Metalaxyl 0.05
Captafol 0.05 Methabenzthiazuron 0.1
Captan 0.05 Methidathion 0.05
Carbaryl 0.05 Methoprotyne 0.01
Carbefenothion 0.05 Methoxychlor (.05
Carbofuran 0.05 Metolachlor 0.01
Carbofuran-3-keto ' 0.1 Metoxuron 0.1
Carbofuran-3-hydroxy 0.1 Metribuzin 0.01
Chinomethionate 0.05 Monocrotophos 0.05
Chlordane .05 Monolinuron 0.05
Chlorfenvinphos 0.05 Omethoate 0.05
Chlorothalonil 0.05 Oxychlordane 0.05
Chloroxuron 0.3 Oxyfluorfen 0.05
Chlorpropham 0.02 Parathion 0.05
Chlorpyrifos 0.05 Parathion methyi (.05
Chlorpyrifos methyl 0.03 Penconazole 0.05
Chlorthal dimethyl 0.05 Pendimethalin 0.05
Coumaphos 0.3 Permethring 0.05
Cyanazine 0.01 Phorate 0.05
Cyproconazole 0.05 Phosmet 0.05
DDD 0.05 Prochloraz 0.05
DDE 0.05 Profenophos 0.05
DDT 0.05 Prometon 0.01
Desethylatrazine 0.01 Prometryn 0.01
Desisopropylatrazine 0.05 Propachlor 0.05
Demeton-S-methyl 0.05 Propargite 0.05
Desmetryn 0.01 Propazine 0.01
Diazinon 0.05 Propham .05
Dichlobenil 0.05 Propiconazole 0.05
Dichloran 0.05 Propoxur 0.05
Dichlorvos 0.05 Propyzamide 0.05
Dicofol 0.05 Quintozene (.05
Dieldrin 0.05 Sebuthylazine 0.01
Dimethoate .05 Siduron 0.05
Disulfoton 0.05 Simazine 0.02
Diuron 0.2 Sulprofos 0.05
Endosulfan 0.05 Terbacil 0.05
Endosulfan sulfate 0.05 Terbumeton 0.01
Endrin 0.05 Terbuthylazine 0.01
Ethion 0.05 Terbutryne 0.01
Fenamiphos 0.03 Tetrachlorvinphos 0.05
Fenarimol 0.05 Triadimenol 0.05
Fenchlorphos 0.05 Triadimefon 0.05
Feaiirothion 0.05 Trietazine 0.01
Fenthion 0.05 Trifluralin 0.05
Fluometuron 0.1 Vinclozolin 0.02
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7.3.1 Analyte schedule

Table 7.24 Schedule B analytes and their respective detection limits

ANALYTE DETECTION ANALYTE DETECTION
LIMIT (ug/L) LIMIT (ug/L)

2.4-D 0.1 Dichlorprop/2.4-DP 0.1

2,4-DB 0.1 Mecoprop/MCPP 0.1

2,4,5-T 0.1 Dicamba 0.1

2.4,5-TP 0.1 Picloram (0.2

MCPA 0.1 Triclopyr 0.1
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7.3.2 Analytical strategy for individual samples

Table 7.25 Samples analysed for Schedule A pesticides

BORE AGSO DATE SITE QA/QC
NO. LAB NO. (SAMPLED IDENTIFICATION INFORMATION
= WQ94/157 13/8/94 - before blank
- WQ94/158 13/8/94 - after blank
36959 WQ94/159 13/8/94
- WQ94/160 15/8/94 HOTEL control
36686 W(Q94/162 15/8/94
36958 W094/163 16/8/94
36957/2 WQ94/164 16/8/94
3696272 WQ94/165 17/8/94
36962/3 WQ04/166 17/8194
36698 WQ94/167 18/8/94
river WO94/168 18/8/94 Maclntyre River {west of Goondiwindi)
36687 WQ94/169 18/8/94
36694 WQ94/170 19/8/94 Roadside, Bruxner Highway
36693 WQ94/171 19/8/94 Roadside, Bruxner Hichway
river WQ94/172 20/8/94 Keetah Bridge, Dumaresq River
36691/1 WQ954/173 20/8/94

3669172 WQ94/174 20/8/94
36692/1 WQ94/175 21/8/94
36692/1 WQ94/176 21/8/94 duplicate
36692/1 WQ94/177 21/8/94 spiked triplicate
36685 WQ94/178 22/8/94
36684/1 WQ94/179 22/8/94
36684/2 WQ94/180 22/8/94
36685/1 WQ94/181 23/8/94
36688/2 W094/182 23/8/94
366922 WQ94/183 23/8/94

- WQ94/184 24/8/94 - before blank

- W(094/185 24/8/94 - after blank

- WO095/111 12/7/95 - before blank

- WQ95/112 12/7/95 - after blank

416200044 WQ95/113 12/7/95 POLO ROAD

36694 WQ95/114 13/7/95 ROADSIDE, BRUXNER HIGHWAY
36694 W095/115 13/7/95 ROADSIDE, BRUXNER HIGHWAY duplicate
36694 WQ95/116 13/7/95 ROADSIDE, BRUXNER HIGHWAY spiked friplicate

41630058 WQ95/117 14/7/95
41630059 WQ95/118 14/7/95
416300698 | WQ95/119 15/7/95

41630069C WQ95/120 15/7/95
416400018 WOQ95/121 16/7/56
WQ95/122 16/7/85
- WQ95/123 17/7/95 ) - before blank
- WQ95/124 17/1/95 - after blank
41620005 WQ95/125 17/7/95
416300714 | WQ95/126 18/7/85
41630071B WQ95/127 18/7/95
41630064A W095/128 19/7/95
416308648 WQ95/126 19/7/95
416300668 WQ95/130 20/7/95
41630067 WQ95/131 20/7/95
river WQ95/132 2177195 Texas Bridge, Dumaresq River
river W(95/133 22/7/95 Keetah Bridge, Dumaresq rRver
416400038 W0Q95/134 2247195
416300624 WQ95/135 23/7/95
416300624 WQ05/136 2317195 duplicate
416300624 WQ95/137 23/7/95 spiked triplicate
36957/2 WQ95/138 24/7/95 Cotton gin
36962/2 WQ95/139 24/7/95 Water storage impoundment
river WQ95/140 25/7195 Boggabilla Weir, Macintyre River
- W(Q95/141 25/7/95 - before blank
- WQ95/142 25/7/95 - after blank
- WQ95/143 26/7/95 - before blank
- W(Q95/144 26/7/95 - after blank
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7.3.2 Analytical strategy for individual samples

Table 7.26 Samples analysed for Schedule B pesticides

BORE AGSO DATE SITE QA/QC
NO. LAB NO. |SAMPLED IDENTIFICATION INFORMATION
- WQ94/157 13/8/94 before blank
- W(4/158 13/8/94 after blank
36959 W(Q94/159 13/8/94
36958 W(Q94/163 16/8/94
36962/2 W094/165 17/8/94 f
36962/3 WQ94/166 17/8/94
36698 W(94/167 18/8/94
river W0Q94/168 18/8/94 Maclntyre River (west of Goondiwindi) r
36694 WQ94/170 19/8/94 i
river WQ94/172 20/8/94 Keetah Bridge, Dumaresq River
3669271 WQ94/175 21/8/94
36692/1 WOQO4177 21/8/94 duplicate spike f
36685 WQ94/178 22/8/94 t
36688/1 WQ94/181 23/8/94
- W094/184 24/8/94 before blank .
- WQ94/185 24/8/94 after blank
- WQ9s5/111 12/7/935 before blank
- WQ05/112 12/7/95 after blank
41620004A WQO95/113 12/7/95 Polo Road
36694 WQ95/115 13/7/95 Roadside, Bruxner Highway
36694 WQI5/116 13/7/95 Roadside, Bruxner Highway duplicate spike
41630058 WQI5/117 14/7/95
416300698 WQ95/119 15/7/95
41630069C WQ95/120 15/7/95
416400018 WQI5/121 16/7/95
41640002 W(Q95/122 16/7/95
- WQ95/123 17/7/95 before blank
- WQ95/124 177195 after blank
41620005 W095/125 17/7/95
41630071A WQO5/126 18/7/95
41630071B WQYSs/127 18/7/95
416300644 W095/128 19/7/95
416300648 W095/129 19/7/95
416300668 W(95/130 20/7/95
41630067 W0O905/131 20/7/95
river WQ95/132 21/7/95 Texas Bridge, Dumaresq River
river WQ95/133 22/7/95 Keetah Bridge, Dumaresq River
416400038 W095/134 22/7/95
416300624 WOQD5/136 23/7/95
41630062A WQ05/137 23/7/95 duplicate spike
36957/2 W0Q05/138 2477795 Cotton gin
river W0Q95/140 25/7/95 Bogeabilla Weir, MacIniyre River
- WQ95/141 25/7/95 before blank
- W0Q95/142 25/7/93 after blank
- W095/143 26/7/95 before blank
- WQO5/144 26/7/95 after blank
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7.3.3 Methodology

Sample extraction was based on USEPA Method 525.1 (Eichelberger et al., 1988),
with modifications (Sandstrom ez al., 1992) as described below. Briefly, samples
were filtered and extracted on conditioned Ci5 solid phase extraction cartridges at the
bore site to minimise analyte degradation. Pesticides were eluted with solvent in the
laboratory and analysed by gas chromatography-mass spectrometry (GC-MS) in full
scan and selected ion monitoring modes.

Extraction

Schedule A: Samples were filtered through glass fibre filters (47 mm, 0.7 pm).
About 400 mL of filtered sample was weighed into a tared 1 L Teflon bottle.
Methanol (3 g) was added to the water sample. The weight of the filtered sample plus
methanol was recorded. Surrogate mixture was added (100 uL of ~5 pg/mL solution)
with a glass-tipped micropipette. The pre-cleaned cartridge was conditioned with 2
mL of methanol, followed by 2 mI of HPLC-grade water. The cartridge was
prevented from running dry; if this occurred the conditioning phase was repeated. A
collection beaker was tared. The filtered sample was pumped through the conditioned
cartridge at 20-25 mL/min using a FMI-QB1 pump, or equivalent, collecting the spent
water into the tared beaker. The processed water in the beaker was weighed. All
residual water was removed from the cartridge with a Visi-1 (Supelco) syringe. Dried
cartridges were stored in a labelled vial at ambient temperature until laboratory
analysis.

Blanks were processed similarly. Distilled water was passed through the pumping
equipment, spiked with surrogate solution, extracted and analysed as for the samples.

Field spikes were processed as above, but 50 UL of spike mixture (~ 5 pg/mL
solution) was added after the surrogate standard addition.

All bottles and pump lines were cleaned with phosphate-free detergent, followed by
rinses with distilled water then methanol. Sample contact with plastic was minimised
due to possible analytical interferences.

Schedule B: Samples were filtered through glass fibre filters (47 mm, 0.7 pm).
About 400 mL of filtered sample was weighed into a tared 1 L Teflon bottle. The pH
of the water was adjusted to 2. The pre-cleaned cartridge was conditioned with 2 mL
of methanol, followed by 2 mL of HPLC-Grade water at pH 2. The cartridge was
prevented from running dry; if this occurred the conditioning phase was repeated, A
collection beaker was tared. The filtered sample was pumped through the conditioned
cartridge at 20-25 mL/min using a FMI-QB1 pump, or equivalent, collecting the spent
water into the tared beaker. The processed water in the beaker was weighed. All
residual water was removed from the cartridge with a Visi-1
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7.3.3 Methodology (continued)

(Supelco) syringe. Dried cartridges were stored in a labelled vial at ambient
temperature until laboratory analysis.

Blanks were processed similarly. Distilled water was passed through the pumping
equipment, extracted and analysed as for the samples.

Field spikes were processed as above, but 100 uL of spike mixture (~10 ug/mL
solution) was added prior to extraction.

All bottles and pump lines were cleaned with phosphate-free detergent, followed by
rinses with distilled water then methanol. Sample contact with plastic was minimised
due to possible analytical interferences.

Analysis

Schedule A: Cartridges were gravity eluted in the laboratory with 2x2 mL of
hexane:isopropanol (3:1). Eluates were concentrated to 500 plL and an internal
standard (phenanthrene-d;p) added. Concentrated extracts were analysed by GC-M$S
in full scan EI mode to screen for the bulk of Schedule A compounds. The samples
were re-analysed by GC-MS in selected ion monitoring mode (SIM) for 21
compounds (this mode has improved sensitivity and lowers the limit of detection of
these compounds tenfold). SIM analysis was performed for triazine and
chloroacetanilide compounds, which have often been identified in Australian
groundwaters.

Schedule B: Cartridges were gravity eluted in the laboratory with 2x2 mL of
methanol. Eluates were concentrated to 200 UL prior to derivatisation. Schedule B
compounds were analysed by GC-MS in full scan EI mode after derivatization of the
extracts. These compounds, because of their acidic nature, are not amenable to gas
chromatography without derivatization,
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7.3.4 Quality assurance/Quality control

Blanks: Field equipment blanks were extracted for Schedule A (on six occasions)
and Schedule B analytes (on five occasions) throughout the sampling periods. The
extraction and analysis of blanks ensured that the rinsing procedure between sampling
was efficient and that there was no carry-over contamination from the sampling
equipment. ‘Before blanks’ were performed by extracting pesticide-free water. ‘After
blanks’ were performed on pesticide-free water that had passed through the pumping
equipment after the routine cleaning of the equipment with detergent, pesticide-free
water and methanol.

Replicates: Duplicate extractions (three samples for Schedule A compounds) were
analysed alongside the originals. The duplicate results monitor precision of sampling,
exiraction and analytical methods. Duplicates, spikes and original samples were
stored under identical conditions.

Spikes: Three triplicate samples were spiked with a range of compounds representing
those pesticide groups of interest from Schedule A, to monitor accuracy of extraction
and analysis. These spikes occurred throughout the sampling period, at a level of

~0.625 pg/L.

Duplicate acidified cartridges were spiked (at a level of ~2.5 ug/L) on three occasions
with a mixture of acid herbicides. Duplicate and original samples were stored under
identical conditions.

Surrogates: All samples, including blanks, duplicates and spikes were spiked with a
known quantity of surrogate standards prior to extraction of Schedule A compounds.
This solution consisted of the following compounds for the 1994 trip: difluoro-DDE;
dibromo-DDE; deuterium-labelled terphenyl (d14). The composition of this solution
was altered prior to the 1995 trip to: atrazine-ds; lindane-ds; diazinon-d,.

The recovery of these compounds indicates the efficiency of individual cartridge
extractions in addition to matrix, processing and storage affects (see Appendix 7.3.8).
The consistency of these results is important in identifying problems with specific
cartridges. '

Drinking water: One control sample (WQ94/160) was taken from the local drinking
water supply and analysed for Schedule A compounds.
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7.3.5 Discussion of QA/QC data

Blanks: Field equipment blanks were free from pesticide contamination, suggesting
that the cleaning procedure between samples was satisfactory.

Replicates: Duplicate samples produced identical results to the original sample.

Only in one case were pesticides in the duplicates and originals: Bore 36694 contained
0.01pg/L each of atrazine and desethylatrazine in both the original and duplicate
sample.

Spikes: Recovery results from the two field trips were combined for the purposes of
statistical analysis (Appendix 7.3.7).

Recoveries of the organophosphate insecticides (azinphos-methyl, coumaphos) were
poor, possibly due to analytical errors. Diuron and propoxur often show poor
chromatography, due to a combination of matrix and analytical difficulties.
Concentrations of these analytes in groundwater samples could only be considered
approximate because of these errors.

Acid herbicide recoveries were acceptable, though variation in results was high for
dicamba and picloram. Three compounds (2,4-D, 2,4,5-T and picloram) produced
inflated recoveries, most probably due to errors in laboratory analysis.

Surrogates: Recoveries of the 1995 field trip were consistently higher than those of

the 1994 field trip, due to the use in the 1995 trip of more appropriate surrogate
standards (Appendix 7.3.8).
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7.3.6 Pesticide results

Table 7.27 Summary of positive pesticide results

BORE AGSO DATE ATRAZINE | DEA |FLUOMETURON| METOLACHLOR
NO. LABNO. | SAMPLED |  (ug/L) (ug/L) (ug/L) (ug/L)
36959 WQ94/159 13/8/94 0.05 0.01 0.1 nd
36694 WQ4/170 19/8/94 0.02 0.02 nd nd
36694 WQ95/114 13/7/95 0.01 0.01 nd nd
36686 WQo4/162 15/8/94 0.02 nd nd nd
36562/2 WQ94/165 17/8/94 Q.05 nd nd nd
3696272 WQ95/139 24/7/95 0.08 nd od nd
hotel tap water WQ94/160 15/8/94 03 0.05 nd 0.08
Macntyre River WQ94/168 18/8/94 0.2 0.03 nd 0.04
Boggabilla Weir, | W(95/140 2571795 0.07 TRACE nd nd
MaclIntyre River
Keetah Bridge, WQ94/172 20/8/94 0.03 nd nd nd
Dumaresq River
Keetah Bridge, | WQ95/133 | 22/7/95 0.03 nd nd nd
Dumaresq River

nd denotes ‘not detected’
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7.3.7 Recovery data

Table 7.28 Recoveries of Schedule A analytes

COMPOUND MEAN (%) S.D. (%) R.S.D. (%)
Aldrin 52.7 13.7 26
Azinphos-methyl 1159.3 1435.6 124
Carbofuran 122.3 31.2 25
Chlorpyrifos 52.7 40.3 76
Coumaphos 625 779.8 125
Dichiobenil 49.3 17.6 36
Dimethoate 56.7 10.2 18
Diuron b/d 345.7 236 68
Methoxychlor 134 64.4 48
Prometryne 127.7 178 14
Prometon 122.3 8.5 7
Propachlor 113.7 10.1 9
Propoxur 254.7 156.9 62
n=
Table 7.29 Recoveries of Schedule B analytes
COMPOUND MEAN (%) S.D. (%) R.S.D (%)
Dicamba 81.7 37.1 45
MCPP 115 8.2 7
Dichlorprop 116.3 8.3 7
2.4-d 133.3 25.5 19
Triclopyr 116.7 24.5 21
2,4,5-t 142 30 21
2,4-db 99.7 18.1 18
Picloram 324.3 432.2 133
n=3
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738 Surrogate data
Table 7.30 Recovery of surrogate analytes - August 1994

AGSO RECOVERY (%)
LAB NO. Difluoro-DDE Terphenyl-d;4 Dibromo-DDE
WQ94/157 44 15 18
WQ94/158 49 13 22
WQ94/159 51 11 12
WQ94/160 42 12 18
WQ94/162 26 1 5
WQ94/163 33 5 4
WQ94/164 38 11 12
WQ94/165 55 11 11
WQ94/166 50 6 5
WQ94/167 53 8 8
WQ94/168 66 o 6
WQ94/169 54 8 10
WQ94/170 60 9 7
WQ94/171 47 "6 10
WQ94/172 64 11 8
WQ94/173 57 16 24
WQ94/174 54 17 29
WQY4/175 42 29 49
WQ94/176 34 9 14
WQ94/177 76 19 40
WQ94/178 62 13 18
wWQ94/179 63 13 16
WQ94/180 63 13 21
WQ94/181% ) . R
WQ94/182 67 12 9
WQ94/183 56 8 9
WQ94/184 68 18 14
WQ94/185 58 11 12
MEAN (%) 53.0 11.6 15

S.D. (%) 12.0 5.4 11
R.S.D. (%) 23 46 69

* No recovery data available due to loss of sample
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7.3.8 Surrogate data
Table 7.31 Recovery of surrogate analytes - July 1995

AGSO RECOVERY (%)
LAB NO. Atrazine-ds Lindane-d¢ Diazinon-dyo
WwWQ95/111 105 71 49
WwWQ95/112 126 73 59
WQY5/113 103 74 50
WQ95/114 124 74 67
WQ95/115 105 74 57
WQo5/116 130 77 69
WQ95/117 99 78 47
WQ95/118 115 72 52
WQ95/119 104 74 47
WQ95/120 122 76 47
WQ95/121 102 73 62
WQI5/122 111 76 74
WQ95/123 96 81 34
WQ95/124 104 81 52
WQ95/125 106 77 49
WQ95/126 117 84 45
WQ95/127 117 81 45
WQ95/128 117 78 41
WQ95/129 118 83 36
WQ95/130 127 87 44
WQ95/131 102 84 62
WQ95/132 112 86 40
WQ95/133 105 89 47
WQ95/134 107 77 68
WQ95/135 115 79 77
WwWQ95/136 109 79 84
WQ95/137 121 80 85
WQ95/138 111 76 68
WQ95/139 107 75 57
WQ95/140 115 88 54
WQ95/141 109 75 53
WQ95/142 105 75 63
WQ95/143 115 77 56
WQ95/144 110 80 70
MEAN (%) 111.5 78.4 56.2

S.D. (%) 8.4 4.7 13.0
R.S.D. (%) 8 6 23
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