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GROUNDWATER QUALITY MONITORING – PESTICIDE survey
Summary

A survey of pesticides in groundwater was carried out by Environment Canterbury staff during the first three months of 2008.  A total of 97 wells were sampled, located across the region from Kaikoura to the Waitaki River area.  Pesticides were detected in 14 wells.  Most concentrations were very low, but one dieldrin detection was above the MAV. 

Overall, the results were comparable to those from the last region-wide pesticide surveys, which were conducted in the mid-1990s. Based on these results, the next region-wide survey of pesticides in groundwater should be conducted in ten years, rather than five years as set out in the proposed NRRP.
Introduction

Environment Canterbury is required under Section 4.11 (Monitoring the Plan) of the Proposed Natural Resources Regional Plan 2004 (NRRP) to carry out groundwater monitoring for pesticide contamination every 5 years.  The aquifer types outlined in the NRRP are shallow unconfined or semi-confined aquifers that may come under pressure from land use practises such as effluent loading from livestock irrigation, discharges, fertilizer use and waste disposal (NRRP, 2004).  
As the criteria in the NRRP for well selection for pesticide sampling is comparable to the criteria used for the selection of Environment Canterbury’s quarterly monitoring program wells, it was decided that these same quarterly wells would be used for the pesticide survey.  The location and depth of these wells give good coverage of the shallow groundwater in Canterbury that is most vulnerable to pesticide contamination. 

Therefore, over the period February to April 2008, Environment Canterbury included a screen for pesticides in its quarterly sampling programme. A total of 99 samples were collected from 97 wells (repeat samples were collected from two wells).  The locations of the wells are shown in Figure 1, and the wells are listed in Table 1. The pesticide analyses were done by Hill Laboratories in Hamilton.
Methodology

Each sample was collected using ECan Groundwater Monitoring procedure EMQ-G002-1, Collection of Groundwater Quality Samples.  The samples were collected from each well in two “Org500” bottles supplied by Hill Laboratories.  These are unpreserved 500ml amber glass jars with a Teflon lined lid.  Each bottle was then labelled with a sample name using either the well number or ECan sample number (this practice of using two different sample names caused some problems and will be discussed later in this report), the date, and time of sample collection.  A Hills field sheet was also filled in and included with the samples.
While in the field, samples were kept cool using a chilly bin and ice packs. At the end of the day, samples from wells north of the Ashburton River (collected by David Evans from ECan’s Christchurch office) were delivered to the Hills Laboratory office in Ferry Road, Christchurch, and then sent via courier to Hill Laboratory in Hamilton for analysis.  Samples from wells south of the Ashburton River (collected by Ross Cressy from ECan’s Timaru office) were stored at approximately 4o C in a refrigerator located at ECan’s Timaru office; these samples were sent in bulk to Hills at the end of each sampling run, typically within 5 days.
Determinands

The samples were analysed for a suite of 133 pesticides (Tables 2a-2c), including 19 acid herbicides, 25 organochlorine pesticides, and 89 organonitrogen and organophosphorus pesticides. Note that the original quote from Hill Laboratories included triphenylphosphate in the list of determinands, but this compound was not analysed in any of the samples collected.
Tables 2a-2c also shows the detection limits for the determinands analysed. In some cases, the reported detection limit varied those shown in the original quote from Hill Laboratories. The detection limit for all acid herbicides was quoted as 0.00003 g/m3, but the reported detection limits ranged from 0.00004 g/m3 to 0.0001 g/m3. Also, the quoted detection limit for Dichloran was 0.00002 g/m3, but the actual detection limit was 0.000025 g/m3.
In addition, the actual detection limits for some samples differed from those shown in Tables 2a-2c. These differences are highlighted in the notes at the end of Table 1.
Results
Pesticides were detected in the samples from 14 of the 97 wells sampled (Table 3). In most of these samples, only one pesticide was detected, but two pesticides were detected in the sample from well J40/0343 near Makikihi, and five pesticides were detected in the sample from well K38/0172 at the Ravensdown facility at Seadown. The Makikihi well had not been sampled previously for pesticides. 

The Ravensdown well has been sampled repeatedly in the past and has a long history of pesticide detections. The source of the detections in this well is not clear. Smith (1993)
 reported a plume of groundwater contamination originated at Ravensdown plant. Contaminants in the plume included nitrate, fluoride, and sulphate.  It is not clear whether the pesticides detected in well K38/0172 are related to activities at the plant. Low concentrations of pesticides have been detected in other wells in the Levels Plain area.
Twelve different compounds were detected.  Atrazine and/or atrazine-desethyl were detected in the samples from four wells. Hexachlorobenzene was detected in the samples from three wells in northern Canterbury, and simazine was detected in the samples from two wells.

Only one detection exceeded a Maximum Acceptable Value (MAV) set by the Ministry of Health in 2005 (Table 3). This was a detection of dieldrin in well J40/0343, located near Makikihi, at a concentration of 0.0014 g/m3, compared to the MAV of 0.00004 g/m3. All other detections were well below any MAVs.

Dieldrin was actually detected in samples from two wells near Makikihi. In addition to the sample from well J40/0343, dieldrin was detected at a concentration of 0.0000044 g/m3 in one of two samples from well J40/0042. Neither of these wells is used for drinking-water supply, although J40/0042 has been used for drinking-water supply in the past. Neither of the two Makikihi wells had been sampled for pesticides prior to this survey.
Well J40/0343 is located in an old storage shed, and the well head is recessed slightly below the floor level, such that liquids spilled on the shed floor could easily flow into the well. It is conceivable that the detection in this well was the result of contamination from old chemicals spilled on the shed floor, though it may also indicate soil contamination in the area around the shed, or from a source farther up-gradient.

Well J40/0042 is a large-diameter irrigation well located in a dairy paddock approximately 630 metres south of J40/0343. It also has poor well-head protection, and material from the ground surface can flow directly into the well. It was sampled on two different dates in this survey (2 February 2008 and 17 March 2008), but dieldrin was detected only in the February sample. 
Problems encountered during the survey
Throughout the pesticide survey, a number of complications arose:
· Sample bottles for wells K38/0412 and K37/0358 broke during transit

· For Hills Lab batch 630257, there had to be a repeat analysis meaning that the detection limits where twice what was quoted 

· Well L37/0415 was dry so no sample could be collected.  This continued throughout the 3 months the survey was being carried out.

· Triphenylphosphate (SMC) was not analysed for any of the wells as per quote requested

· Well L35/0205 recorded a false positive for organochlorine and had to be resampled.

· The samples sent to Hills were not identified consistently. The samples from south Canterbury were identified by their unique sample No. created from the ECan lab.  The samples from north Canterbury were identified by their well number.  This caused problems as the well number has both letters and numbers and is not unique to any specific sample. In the future, there must be clear, consistent procedures for sample labelling.

· There were major difficulties importing the results into SQUALARC.  In the future, we need to plan for this, and make sure we get the results from the external lab in a format that we can import easily.

Recommendations
· The next region-wide survey of pesticides in groundwater should be conducted in ten years, rather than five years as set out in the proposed NRRP.

· Wells J40/0343 and J40/0042 should be re-sampled for dieldrin to confirm the detections in this survey. Further investigation of the area may be warranted if the detections are confirmed.

· When receiving large amounts of data from an external laboratory, plans need to be made for how samples will be labelled and how the data will be imported into the ECan database.
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Figure 1 Location of Pesticide Sampling Wells
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Figure 2 Map showing location of pesticide detections
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Well

Number

Sample

date

NZMG

East

NZMG

North

Well

depth (m)

Hill Labs

sample ID

Comment

J37/0012

13-Feb

2369294

5690027

6.7

631287_12

J37/0044

13-Feb

2331001

5685559

5.7

631287_11

J37/0073

19-Feb

2336083

5692234

10.15

631287_16

J37/0087

13-Feb

2334089

5682584

8.3

631287_10

J37/0225

13-Feb

2368967

5690277

15.6

631287_13

1

J38/0187

13-Feb

2336505

5678010

6.1

631287_9

J38/0242

17-Mar

2362546

5658774

3.3

634970_3

J39/0109

17-Mar

2359698

5637473

13.4

634970_1

J39/0133

8-Apr

2352724

5623660

5.9

637834_15

J39/0135

7-Apr

2367000

5634441

10.5

637834_11

J39/0181

7-Apr

2362226

5637113

2.5

637834_9

J39/0232

7-Apr

2366768

5631293

9

637834_10

J39/0261

7-Apr

2368443

5641713

8.3

637834_8

J40/0011

8-Apr

2361481

5607305

43.28

637834_12

J40/0042

12-Feb

2363691

5617666

6.78

631287_4

2

J40/0080

2-Apr

2357088

5606985

21

637834_7

J40/0106

2-Apr

2362682

5591265

18.2

637834_5

J40/0163

2-Apr

2347341

5590896

4.6

637834_2

J40/0217

2-Apr

2360736

5602040

8

637834_6

J40/0303

8-Apr

2358095

5619627

30

637834_14

J40/0333

8-Apr

2358624

5613638

8

637834_13

J40/0343

1-Apr

2363706

5618289

8.5

637834_1

J41/0004

2-Apr

2355217

5589041

12

637834_3

J41/0018

2-Apr

2360185

5586183

7.9

637834_4

K36/0033

13-Feb

2388396

5722562

8.23

630257_5

3

K37/0083

4-Mar

2380344

5697655

41

633358_8

4

K37/0147

4-Mar

2406376

5697125

9.75

633358_4

K37/0216

4-Mar

2390239

5701377

7.46

633358_7

K37/0234

3-Mar

2385155

5684134

15.55

633358_1

K37/0243

5-Mar

2389758

5687962

21.33

633358_12

K37/0245

5-Mar

2384890

5686732

19.8

633358_11

K37/0260

5-Mar

2382159

5692573

25.3

633358_10

K37/0358

4-Mar

2405025

5697461

15.56

633358_5

5

K37/0465

13-Feb

2370449

5693176

5.8

631287_14

K37/0468

4-Mar

2403495

5692270

9.1

633358_6

6

K37/0562

5-Mar

2390152

5684941

9.1

633358_13

K37/0833

4-Mar

2397948

5709668

10

633358_3

K38/0105

11-Feb

2382170

5662569

8

631287_2

K38/0144

20-Feb

2380481

5675837

7.62

631287_7

K38/0148

12-Feb

2381239

5679034

9.14

631287_8

K38/0172

12-Feb

2371362

5655068

8

631287_5

K38/0240

12-Feb

2377771

5661757

7.7

631287_6

K38/0404

11-Feb

2380006

5669242

7.3

631287_1

K38/0408

20-Feb

2372247

5675054

9

631287_15

K38/0412

3-Mar

2395517

5675990

5.22

633358_2

7

K38/0430

20-Feb

2372250

5654438

3.6

631287_17

K38/1017

20-Feb

2384160

5672288

12

631287_3

L35/0205

3-Apr

2430392

5742194

28

637222_7

L36/0089

3-Apr

2446257

5737912

68.6

637222_4

Comments listed on page 3
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Well

Number

Sample

date

NZMG

East

NZMG

North

Well

depth (m)

Hill Labs

sample ID

Comment

L36/0107

11-Feb

2439675

5728287

9.1

629935_2

8

L36/0200

13-Feb

2441863

5719343

30.8

630257_3

3

L36/0224

13-Feb

2448704

5719676

10.6

630257_2

8

L36/0317

3-Apr

2436514

5734991

24.4

637222_5

L36/0584

3-Apr

2434409

5737609

42

637222_6

L36/0871

6-Mar

2449061

5711484

8

633639_1

L36/0948

13-Feb

2412323

5711511

66.45

630257_6

3

L36/1242

13-Feb

2422410

5719050

83

630257_4

3

L36/2122

11-Feb

2431590

5729290

82.44

629935_1

8

L37/0020

14-Feb

2426022

5697037

67.66

630537_5

6

L37/0309

14-Feb

2421561

5693779

37.5

630537_4

6

L37/0349

14-Feb

2425096

5703595

66

630537_6

6

L37/0415

-

2434567

5703648

30

-

9

L37/0685

13-Feb

2411157

5705021

34

630257_7

10

L37/0918

17-Apr

2412310

5700390

14.2

639082_1

L37/0932

14-Feb

2412378

5700182

11

630537_2

6

L37/0964

14-Feb

2412390

5700124

32.7

630537_1

6

L37/1438

14-Feb

2411990

5699805

30

630537_3

6

M34/0571

1-Apr

2469522

5773700

17.2

636711_1

11

M34/0758

4-Mar

2487458

5786269

48

633131_1

8

M35/0132

11-Feb

2465688

5761026

20.4

629935_3

8

M35/0698

1-Apr

2477277

5756969

9.9

636711_6

M35/1003

3-Mar

2458953

5740153

39.6

632948_1

M35/1051

3-Apr

2468724

5742007

32.6

637222_2

M35/1382

6-Mar

2472996

5746389

30.5

633639_3

M35/4757

1-Apr

2452872

5766650

21.7

636711_3

M35/5353

3-Apr

2475799

5748967

18

637222_1

M35/5440

1-Apr

2468070

5755553

20.9

636711_5

M35/5918

3-Apr

2460918

5742855

36

637222_3

M35/6295

1-Apr

2464243

5766178

12.2

636711_2

M35/6385

1-Apr

2455380

5756060

40.2

636711_4

M35/6791

6-Mar

2472469

5743077

200.2

633639_2

M36/0271

2-Apr

2466524

5737558

25

637034_3

M36/0456

2-Apr

2458795

5729648

9

637034_5

M36/1059

2-Apr

2477120

5739162

31.6

637034_1

M36/2285

2-Apr

2465903

5731373

36.6

637034_4

M36/4126

11-Feb

2459134

5739203

34.1

629935_4

8

M36/4227

2-Apr

2470374

5735197

12

637034_2

M36/7734

13-Feb

2455129

5724259

30

630257_1

10

M36/8187

2-Apr

2454675

5734010

48

637034_6

N33/0194

5-Mar

2493194

5822999

18

633389_5

N33/0205

5-Mar

2500940

5826910

27.5

633389_3

N33/0206

5-Mar

2495400

5827930

9

633389_4

N33/0249

5-Mar

2529026

5829800

10

633389_2

N34/0109

4-Mar

2491863

5795763

23.3

633131_2

O31/0107

4-Mar

2562294

5870266

30.7

633131_5

O31/0156

4-Mar

2565757

5868436

28

633131_4

O31/0280

4-Mar

2560646

5865110

10.22

633131_3

O33/0049

5-Mar

2531085

5821792

8

633389_1

Comments listed on page 3
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Comments

1

Well J37/0225 is not in Environment Canterbury's regular quarterly monitoring programme.

2

Well J40/0042 was also sampled on 17 March (Hill Labs sample number 634970_2).

3

For wells K36/0033, L36/0200, L36/0948, and L36/1242, the acid herbicide detection limits were 1.25 

times higher than those shown in Table 2a.

4

Two replicate samples were collected from well K37/0083 on 4 March (Hill labs sample numbers 

633358_8 and 633358_9).

5

One of two sample bottles from well K37/0358 were broken, so there was insufficient sample for acid 

herbicide analysis.

6

For wells L37/0200, L37/0309, L37/0349, L37/0932, L37/0964, L37/1438, and K37/0468, the acid 

herbicide detection limits were 2.5 times higher than those shown in Table 2a

7

One of two sample bottles from well K38/0412 were broken, so there was insufficient sample for 

quality assurance analysis of the organochlorine, organonitrate, and organophosphorus pesticides; 

therefore, the detection limits for these compounds are twice those shown in Table 2.

8

For wells L36/0107, L36/0224, L36/2122, M34/0758, M35/0132, and M36/4126, the detection limits for 

the organochlorine, organonitrate, and organophosphorus pesticides were twice those shown in Table 

2.

9

Well L37/0415 is in Environment Canterbury's regular quarterly monitoring programme but was not 

sampled for pesticides.

10

For wells L37/0685 and M36/7734, the detection limits for the organochlorine, organonitrate, and 

organophosphorus pesticides were twice those shown in Table 2, and the acid herbicide detection 

limits were 1.25 times those shown in Table 2.

11

For well M34/0571, the detection limits for the organochlorine, organonitrate, and organophosphorus 

pesticides were 1.2 times higher than those shown in Table 2.


[image: image6.wmf]Table 2a:  Acid Herbicides

DCM acidic solid phase extraction, GPC cleanup (if required), 

diazomethane methylation, GC-MS SIM analysis

Compound

Detection Limit

(g/m

3

)

2,4,5-trichlorophenoxpropionic acid (245TP,Fenoprop, Silvex)

0.00004

0.01

2,4,5-Trichlorophenoxyacetic acid (245T)

0.00004

0.01

2,4-Dichlorophenoxyacetic acid (24D)

0.00006

0.04

2,4-Dichlorophenoxybutyric acid (24DB)

0.00004

0.1

Bentazone

0.00004

P

0.4

Bromoxynil

0.00004

Clopyralid

0.00004

Dicamba

0.00006

Dichlorprop

0.00006

0.1

Fluazifop

0.00004

Fluroxypyr

0.00006

Haloxyfop

0.00004

MCPA

0.00006

0.002

MCPB

0.00004

P

0.03

Mecoprop

0.00004

0.01

Pentachlorophenol (PCP)

0.0002

P

0.009

Picloram

0.00006

Quizalofop

0.0001

Triclopyr

0.00004

P

0.1

Notes

1:  the detection limits for all acid herbicides was quoted as 0.00003 g/m3

2: MAV - Maximum Acceptable Value (Ministry of Health, 2005); P indicates provisional MAV

MAV

(g/m

3

)


[image: image7.wmf]Table 2b:  Organochlorine Pesticides

Solid phase extraction, SPE cleanup (if required), 

dual column GC-ECD analysis

Compound

Detection Limit

(g/m

3

)

2,4'-DDD

0.0000005

0.001

2,4'-DDE

0.0000005

0.001

2,4'-DDT

0.0000005

0.001

4,4'-DDD

0.0000005

0.001

4,4'-DDE

0.0000005

0.001

4,4'-DDT

0.0000005

0.001

Aldrin

0.0000005

0.00004

Alpha-BHC

0.0000005

Beta-BHC

0.0000005

Delta-BHC

0.0000005

Gamma-BHC (Lindane)

0.0000005

0.002

cis-Chlordane

0.0000005

0.0002

trans-Chlordane

0.0000005

0.0002

Total Chlordane [(cis+trans)x100/42] 

(see note 3)

0.000002

0.0002

Dieldrin

0.0000005

0.00004

Endosulfan I

0.0000005

0.02

Endosulfan II

0.0000005

0.02

Endosulfan sulphate

0.0000005

0.02

Endrin

0.0000005

0.001

Endrin aldehyde

0.0000005

Endrin Ketone

0.0000005

Heptachlor

0.0000005

P

0.00004

Heptachlor epoxide

0.0000005

P

0.00004

Hexachlorobenzene

0.0000005

P

0.0001

Methoxychlor

0.0000005

0.02

Notes

1:  the detection limits for all acid herbicides was quoted as 0.00003 g/m3

2: MAV - Maximum Acceptable Value (Ministry of Health, 2005); P indicates provisional MAV

3: Detection limit for Total Chlordane matches quote for all samples

MAV

(g/m

3

)
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Solid phase extraction, GPC (if required), GC-MS analysis

Compound

Detection Limit

(g/m

3

)

Acetochlor

0.00001

Alachlor

0.000005

0.02

Atrazine

0.00001

0.002

Atrazine-desethyl

0.00001

Atrazine-desisopropyl

0.00002

Azaconazole

0.000005

Azinphos-methyl

0.00002

P

0.004

Benalaxyl

0.000005

Bitertanol

0.00002

Bromacil

0.00001

P

0.4

Bromopropylate

0.00001

Butachlor

0.00001

Captan

0.00002

Carbaryl

0.00001

Carbofuran

0.00001

0.008

Chlorfluazuron

0.00001

Chlorothalonil

0.00001

Chlorpyrifos

0.00001

0.04

Chlorpyrifos-methyl

0.00001

Chlortoluron

0.00002

0.04

Cyanazine

0.00001

0.0007

Cyfluthrin

0.00001

Cyhalothrin

0.00001

Cypermethrin

0.00002

Deltamethrin

0.00001

Diazinon

0.000005

P

0.01

Dichlofluanid

0.00001

Dichloran 

(see Note 3)

0.000025

Dichlorvos 

(see Note 4)

0.00002

Difenoconazole

0.00002

Notes

1:  the detection limits for all acid herbicides was quoted as 0.00003 g/m3

2: MAV - Maximum Acceptable Value (Ministry of Health, 2005); P indicates provisional MAV

3: Quoted detection limit for Dichloran was 0.00002 g/m3

4: Detection limit for Dichlorvos matches quote for all samples

5: Triphenylphosphate was included in quote, but not analysed in any sample

MAV

(g/m

3

)
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Solid phase extraction, GPC (if required), GC-MS analysis

Compound

Detection Limit

(g/m

3

)

Dimethoate

0.00002

0.008

Diphenylamine

0.00002

Diuron

0.00001

P

0.02

Fenpropimorph

0.00001

Fluazifop-butyl

0.00001

Fluometuron

0.00001

Flusilazole

0.00001

Fluvalinate

0.00001

Furalaxyl

0.000005

Haloxyfop-methyl

0.00001

Hexaconazole

0.00001

Hexazinone

0.000005

P

0.4

IPBC (3-Iodo-2-propynyl-n-butylcarbamate)

0.00005

Iprodione

0.00001

Kresoxim-methyl

0.000005

Linuron

0.00001

Malathion

0.00001

P

1

Metalaxyl

0.00001

P

0.1

Metolachlor

0.000005

0.01

Metribuzin

0.00001

P

0.07

Molinate

0.00002

0.007

Myclobutanil

0.00001

Naled

0.00005

Norflurazon

0.00002

Oxadiazon

0.00001

P

0.2

Oxyfluorfen

0.000005

Paclobutrazol

0.00001

Parathion-ethyl

0.00001

Parathion-methyl

0.00001

P

0.01

Pendimethalin

0.00001

0.02

Notes

1:  the detection limits for all acid herbicides was quoted as 0.00003 g/m3

2: MAV - Maximum Acceptable Value (Ministry of Health, 2005); P indicates provisional MAV

3: Quoted detection limit for Dichloran was 0.00002 g/m3

4: Detection limit for Dichlorvos matches quote for all samples

5: Triphenylphosphate was included in quote, but not analysed in any sample

MAV

(g/m

3

)
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Solid phase extraction, GPC (if required), GC-MS analysis

Compound

Detection Limit

(g/m

3

)

Permethrin

0.000005

Pirimicarb

0.00001

Pirimiphos-methyl

0.00001

Prochloraz

0.00005

Procymidone

0.00001

Prometryn

0.000005

Propachlor

0.00001

Propanil

0.00002

Propazine

0.000005

Propiconazole

0.00001

Pyriproxyfen

0.00001

0.4

Quizalofop-ethyl

0.00001

Simazine

0.00001

0.002

Simetryn

0.00001

Sulfentrazone

0.00005

TCMTB [2-(thiocyanomethylthio)benzothiazole,Busan]

0.00002

Tebuconazole

0.00001

Terbacil

0.00001

Terbufos

0.00001

Terbumeton

0.00001

Terbuthylazine

0.000005

0.008

Terbuthylazine-desethyl

0.00001

Terbutryn

0.00001

Thiabendazole

0.00005

P

0.4

Thiobencarb

0.00001

Tolylfluanid

0.000005

Triazophos

0.00001

Trifluralin

0.00001

0.03

Triphenylphosphate (SMC) 

(see Note 5)

Vinclozolin

0.00001

Notes

1:  the detection limits for all acid herbicides was quoted as 0.00003 g/m3

2: MAV - Maximum Acceptable Value (Ministry of Health, 2005); P indicates provisional MAV

3: Quoted detection limit for Dichloran was 0.00002 g/m3

4: Detection limit for Dichlorvos matches quote for all samples

5: Triphenylphosphate was included in quote, but not analysed in any sample

MAV

(g/m

3

)
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Well No

Concentration 

(g/m

3

)

2,4,5-trichlorophenoxpropionic acid

     (2,4,5-TP, Fenoprop, Silvex)

J40/0303

0.000052

0.01

Atrazine

K38/0172

0.000014

0.002

Atrazine

K38/0430

0.000012

0.002

Atrazine-desethyl

J37/0087

0.000019

Atrazine-desethyl

J40/0333

0.000022

Atrazine-desethyl

K38/0172

0.000019

Chlorothalonil

L36/0089

0.00027

Dieldrin

J40/0042 (1)

0.0000044

0.00004

Dieldrin

J40/0343

0.0014

0.00004

Hexachlorobenzene

N33/0206

0.0000011

Hexachlorobenzene

N33/0249

0.000001

Hexachlorobenzene

O33/0049

0.00000078

P

0.0001

MCPB

L37/0918

0.000086

P

0.03

Mecoprop

K38/0172

0.00015

0.01

Simazine

K37/0147

0.000011

0.002

Simazine

K38/0172

0.000013

0.002

Terbuthylazine

J40/0343

0.000021

0.008

Terbuthylazine-desethyl

K38/0172

0.00001

Thiabendazole

L36/0317

0.00011

P

0.4

Notes

1:  Dieldrin was detected in only one of two samples from well J40/0042 (12 Feb 08)

2: MAV - Maximum Acceptable Value (Ministry of Health, 2005); P indicates provisional MAV

MAV

(g/m

3

)


� Smith, V. R., 1993. Groundwater contamination from activities at a fertiliser works. Environment Canterbury Technical Report R93/37.





