GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Dat|19/sep/13 Job 1D[0188502
Facility Nam|3M Constituen|P114
Conducted B|AJA Concentration Unii{ug/|
Sampling Point I[ PFHS | PFOSA | PFOS | PFOA | [ [ |

Sampli Samplin

. Datt P114 CONCENTRATION (pg/l)

1 10-Jan-08 2,05 0,01 2,75 4,9

2 26-Jun-08 3,69 0,548 4,84 10,1

3 15-Dec-08 2,28 0,0488 4,54 9

4 23-Jul-09 3,005 0,0308 7,705 8,175

5 20-Jan-10 2,2 0,01 5,45 7,5

6 14-Jul-10 2,45 0,0265 7,33 7,63

7 22-Feb-11 2,46 0,01 7,5 11

8 14-Jul-11 2,16 0,0593 12 6,64

9 6-Feb-12 1,7 0,01 11,5 6,2

10 9-Jul-12 2,36 0,0458 17,8 7,55

11 24-Oct-12 1,79 0,01 13 7,43

12 25-Jan-13 1,59 0,0312 16,4 6,23

13 24-Apr-13 2,38 0,0488 21,9 7,92

14 15-Jul-13 1,41935 0,04015 18,4984 4,151

15

16

17

18

19

20

Coefficient of Variatic 0,26 | 2,10 | |
Mann-Kendall Statistic | -37 | 2 |
Confidence Fact 97,6% i 52,2% | ] 93,7% |

Concentration Tre Decreasing No Trend | Increasini; Prob. Decr#asing
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Sampling Date

Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
*90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S "0, and COV «1 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans”, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIME The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparinghbisesaftwacepargllagiuding v
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctnetise anfoomatietecessadfied herein, and
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting froncthee treeinfdhisapicrdoontained herein. Infol
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibdiyeothebilidatroatiorupontained

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Dat|19/sep/13 Job 1D[0188502
Facility Nam|3M Constituen|P115
Conducted B|AJA Concentration Unii{ug/|
Sampling Point I[ PFHS | PFOSA | PFOS | PFOA | [ [ |

Sampli Samplin

Even Date P115 CONCENTRATION (ug/l)
1 10-Jan-08 1,9 0,198 0,56 3,75
2 26-Jun-08 2,25 0,416 0,6 4,64
3 15-Dec-08 1,75 0,094 0,24 3,5
4 23-Jul-09 1,75 0,068 0,246 3,71
5 20-Jan-10 1,91 0,01 0,213 4,43
6 14-Jul-10 1,04 0,01 0,164 2,43
7 22-Feb-11 0,87 0,01 0,083 1,97
8 14-Jul-11 1,3 0,0307 0,661 2,9
9 6-Feb-12 1,41 0,01 0,409 3,33
10 9-Jul-12 2,52 0,01 0,313 53
11 24-Oct-12 1,43 0,01 0,126 3,41
12 25-Jan-13 1,74 0,01 0,564 4.2
13 15-Jul-13 1,83275 0,01 0,4358 4,6744
14
15
16
17
18
19
20
Coefficient of Variatic 0,27 1,73 [ 0,55 [ 0,25
Mann-Kendall Statistic | -7 -42 -4 | 6
Confidence Fact( 64,0% 99,5% | 57,1% | 61,7%
Concentration Tre Stable Decreasing| Stable | \[o} Tren41|
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Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.
. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
*90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S "0, and COV «1 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans”, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIME The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparinghbisesaftwacepargllagiuding v
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctnetise anfoomatietecessadfied herein, and
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting froncthee treeinfdhisapicrdoontained herein. Infol
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibdiyeothebilidatroatiorupontained

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Dat|19/sep/13 Job 1D[0188502
Facility Nam|3M Constituen|P116
Conducted B|AJA Concentration Unii{ug/|
Sampling Point I[ PFHS | PFOSA | PFOS | PFOA | [ [ |

Sampli Samplin

. Datt P116 CONCENTRATION (pg/l)

1 10-Jan-08 2,04 0,042 9,28 3,47

2 26-Jun-08 2,67 0,141 9,12 5,83

3 15-Dec-08 1,62 0,0742 7,8 4,42

4 23-Jul-09 1,08 0,19615 8,255 4,03

5 20-Jan-10 1,13 0,167 8,35 3,93

6 14-Jul-10 1 0,0475 5,86 3,38

7 26-Jan-11 1,58 0,0354 7,38 4,66

8 14-Jul-11 1,22 0,0844 9,42 3,05

9 6-Feb-12 1 0,0383 9,39 2,93

10 9-Jul-12 1,24 0,0813 12,8 3,22

11 24-Oct-12 0,723 0,0529 9,48 2,41

12 23-Jan-13 0,789 0,0521 9,73 3,02

13 24-Apr-13 0,91 0,138 15,3 3,42

14 15-Jul-13 0,64795 0,12125 10,09065 2,3446

15

16

17

18

19

20

Coefficient of Variatic 0,44 | 0,58 | 0,24 | 0,26 |
Mann-Kendall Statistic | -58 | =T | 47 | -53
Confidence Fact 100,0% i 50,0% i 99,5% [ 99,8% [

Concentration Trer{@llBEW{=ES (als} Stable Increasind Decreasi||1g
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Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
*90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S "0, and COV «1 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans”, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIME The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparinghbisesaftwacepargllagiuding v
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctnetise anfoomatietecessadfied herein, and
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting froncthee treeinfdhisapicrdoontained herein. Infol
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibdiyeothebilidatroatiorupontained

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Dat|19/sep/13

Facility Nam|3M

Conducted B|AJA

Job 1D|0188502
Constituen|P119C

Concentration Unii{ug/|

Sampling Point I[

PFHS

[ PFosSA ]

PFOS

[ PFOA | [ [ |

Sampli
Even

Samplin
Date
11-Jul-12

175

0,01

2355

P119C CONCENTRATION (ug/l)

452

25-Oct-12 307

41,8

1174

609

22-Jan-13 94,5

39,5

1168

197
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37,28934
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Coefficient of Variatic 0,49
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Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
*90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S "0, and COV «1 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans”, J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIME The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparinghbisesaftwacepargllagiuding v
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctnetise anfoomatietecessadfied herein, and
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting froncthee treeinfdhisapicrdoontained herein. Infol
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibdiyeothebilidatroatiorupontained

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Dat
Facility Nam
Conducted B

Sampling Point 1|

mplin

19/sep/13 Job ID
3M Constituen
AJA Concentration Uni

0188502

3M vijver

poll

PFHS

| PFOSA | PFOS [ PFOA

Samplini

Coefficient of Variatic
Mann-Kendall Statistic |

0,26
-105

0,32 [
96 |

1,01 |

0,23
65 | -73

I
I
| 97.4% |

- Dat¢ 3M VIJVER CONCENTRATION (ug/l)
1 26-Apr-05 1 0,01 3,1 2,35
2 10-Aug-05 1,2 0,01 2,7 2,5
3 1-Mar-06 0,814 0,0177 2,05 2,3
4 18-Oct-06 0,867 0,0173 2,76 2,96
5 5-Apr-07 1,185 0,034 4,13 3,105
6 20-Aug-07 0,939 0,035 6,62 2,47
7 10-Jan-08 0,749 0,01 2,81 1,34
8 26-Jun-08 1,16 0,0252 4,1 2,99
9 15-Dec-08 0,827 0,01 3,05 2,45
10 7-Apr-09 0,815 0,01 3,82 2,53
11 23-Jul-09 0,9955 0,03055 5,21 2,875
12 20-Jan-10 0,592 0,155 4,14 2,02
13 14-Jul-10 0,815 0,0399 4,04 2,34
14 22-Feb-11 0,765 0,0429 3,55 2,13
15 14-Jul-11 1,01 0,0324 6,16 2,72
16 28-Feb-12 0,539 0,01 4,38 1,7
17 10-Jul-12 0,53 0,0291 3,84 1,44
18 23-Oct-12 0,58 0,01 3,83 1,59

19 31-Jan-13 0,483 0,0362 4,93 1,44
20 25-Apr-13 0,794 0,0357 5,91 2,19
21 15-Jul-13 0,6713 0,08185 6,9735 2,26105
22

23

24

25

Confidence Fact 99,9% 99,8% | 98,6% |
Concentration Trerf@ibE S le} Increasing | Increasind} Decreasihg
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Sampling Date

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
*90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S "0, and COV 1 = No Trend; < 90% and COV <1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.
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DISCLAIME The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparinghbisedftwaoepamyluocluding v
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctnetise anfoomalieteicessaafied herein, and
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting fronttioe threeiofdhisapimdoontained herein. Infor
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibdiyeothebilijatioatiorupontained

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Dai[19/sep/13 Job ID[0188502
Facility Nam|3M Constituen|BD vijver oost
Conducted B[AJA Concentration Uniifug/l
Sampling Point 1| PFHS | PFOSA | PFOS [ PFOA | [ | |

mplin, | Sampliny BD VIJVER OOST CONCENTRATION (

Even Date
1 28-Jul-08 0,833 0,0479 0,96 1,81
2 2-Oct-08 0,979 0,2 0,63 2,19
3 15-Dec-08 0,816 0,0226 0,83 1,91
4 7-Apr-09 0,736 0,01 1,63 1,87
5 23-Jul-09 0,904 0,09525 4,215 2,13
6 14-Oct-09 1,007 0,01 0,6025 2,22
7 20-Jan-10 0,0875 0,01 0,355 0,244
8 15-Apr-10 0,729 0,2855 0,813 1,59
9 14-Jul-10 1,02 0,116 2,29 2,39
10 7-Oct-10 0,8717 0,0272 0,54155 1,93165
11 18-Feb-11 0,58 0,039 0,94 1,29
12 19-Apr-11 2,09 0,01 1,12 2,11
13 14-Jul-11 1,07 0,036 0,828 2,04
14 4-Oct-11 0,7389 0,0824 4,27505 1,97855
15 28-Feb-12 0,695 0,01 1,34 1,58
16 10-Apr-12 0,55 0,01 0,623 1,16
17 10-Jul-12 0,544 0,0768 1,7 1,16
18 23-Oct-12 0,62 0,01 0,801 1,28
19 31-Jan-13 0,46 0,01 0,96 1,01
20 25-Apr-13 0,506 0,01 1,22 1,1
21
22
23
24
25
Coefficient of Variatic 0,49 | 1,31 | [ 0,33 |
Mann-Kendall Statistic -68 | -50 | | -75 |
Confidence Fact 98,6% | 94,4% | 74,0% | 99,3% |
Concentration Tre Decreasing | Prob. Decreas*ing \[o} Trenh Decrea+ing
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Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
*90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S "0, and COV 1 = No Trend; < 90% and COV <1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIME The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparinghbisedftwaoepamyluocluding v
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctnetise anfoomalieteicessaafied herein, and
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting fronttioe threeiofdhisapimdoontained herein. Infor
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibdiyeothebilijatioatiorupontained

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:[19/sep/13 Job ID:|0188502
Facility Name:|3M Constituent:|BD vijver standaard
Conducted By:|AJA Concentration Units:|ug/|
Sampling Point ID: | PFHS [ PFOSA ] PFOS [ PFOA [ [ [ |
BD VIJVER STANDAARD CONCENTRATION
1 10-Aug-05 1,3 0,01 1,1 2
2 1-Mar-06 1,941 0,0422 1,26 2,17
3 18-Oct-06 0,949 0,0352 1,07 3,17
4 5-Apr-07 1,045 0,212 6,33 2,565
5 20-Aug-07 0,904 0,08 0,62 2,06
6 10-Jan-08 1,858 0,01 0,68 1,2
7 26-Jun-08 1,14 0,31 6,23 2,64
8 28-Jul-08 0,936 0,161 2,83 2,19
9 2-Oct-08 0,924 0,116 0,82 1,94
10 15-Dec-08 0,912 0,0843 5,9 2,3
11 7-Apr-09 0,691 0,01 0,67 1,69
12 23-Jul-09 0,976 0,0321 0,799 2,105
13 14-Oct-09 1,015 0,125 0,621 2,515
14 20-Jan-10 0,296 0,078 2,65 0,742
15 15-Apr-10 0,8915 0,0806 4,6 2,12
16 14-Jul-10 0,916 0,212 1,08 2,37
17 7-Oct-10 1,04465 0,01 0,64685 2,3355
18 18-Feb-11 0,668 0,076 4,34 1,78
19 19-Apr-11 1,2 0,0273 1,51 1,87
20 14-Jul-11 1,28 0,151 3,5 2,62
21 4-Oct-11 0,74725 0,0344 0,7355 1,8286
22 28-Feb-12 0,581 0,01 0,813 1,33
23 10-Apr-12 0,542 0,01 0,652 1,31
24 10-Jul-12 0,594 0,0419 0,516 1,01
25 23-Oct-12 0,719 0,0485 1,27 1,52
26 31-Jan-13 0,423 0,01 0,617 0,958
27 25-Apr-13 0,516 0,01 0,533 1,07
28 15-Jul-13 0,6809 0,2182 4,3539 1,55715
29
30

| 1,00 [ 0,95 [ 0,31
| 53 [ 76 | -146
| 84,7% | 93,0% | 99,8%
| No Trend |Pr0b. Decreasing| Decreasing

Coefficient of Variation:
Mann-Kendall Statistic (S):
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Notes:

. Atleast four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
2 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV =1 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSlI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:[23/sep/13 Job ID:]0188502
Facility Name:|3M Constituent:|12
Conducted By:|AJA Concentration Units:|pg/l
Sampling Point ID:| PFHS [ PFosA ] PFOS [ PFOA [ [ [ |

Sampling Sampling

Event Date 12 CONCENTRATION (ug/l)
1 11-Jan-08 55,2 0,818 217 152
2 26-Jun-08 153 1,12 382 296
3 22-Jul-09 12,3 0,436 134 60,2
4 22-Jul-09 11,6 0,36 134 60
5 20-Jan-10 15 0,1 170 73
6 14-Jul-10 33,5 0,1 235 110
7 27-Jan-11 14,5 0,24 205 48,5
8 20-Apr-11 46,5 0,83 1100 180
9 14-Jul-11 26 0,1 165 95,5
10 6-Oct-11 34 0,73 660 130
11 10-Jan-12 15,1 0,1 186 56,75
12 10-Apr-12 14,96 0,27 235 50
13 9-Jul-12 22,9 212 293 93
14 23-Oct-12 31,1 0,1 275 120
15 31-Jan-13 11,8 0,1 115 41,8
16 25-Apr-13 32,5 0,1 161 108
17
18
19
20
Coefficient of Variation: 1,04 | 1,15 | 0,87 0,62
Mann-Kendall Statistic (S): -10 | -35 | 0 -24
Confidence Factor: 65,5% | 93,6% | 48,2% 84,7%
Concentration Trend: No Trend |Pr0b. Decreasing| Stable Stable
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Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
2 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available "as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|23/sep/13 Job ID:(0188502
Facility Name:|3M Constituent:|13
Conducted By:|AJA Concentration Units:|ug/I
Sampling Point ID:[ PFHS [ PFOSA | PFOS | PFOA | | | |

Sampling Sampling

Event Date 13 CONCENTRATION (pg/l)
1 20-Apr-11 35 0,305 285 99,5
2 14-Jul-11 20 0,1 155 64
3 6-Oct-11 29,5 0,82 560 100
4 10-Jan-12 15,5 0,1 177 54,35
5 10-Apr-12 13,545 0,305 205,5 46,5
6 9-Jul-12 20,2 2,12 226 72,5
7 23-Oct-12 27,8 0,1 270 105
8 31-Jan-13 11,6 0,1 106 41,4
9 25-Apr-13 30,5 0,1 108 93,8
10
11
12
13
14
15
16
17
18
19
20
Coefficient of Variation: 0,37 1,49 0,33
Mann-Kendall Statistic (S): -6 -7 -4
Confidence Factor: 69,4% 72,8% 82,1% 61,9%
Concentration Trend: Stable No Trend Stable Stable
1000
== PFHS
—~ == PFOSA
~
g 100 A e PFOS
~ == PFOA
c
4§ 10
=
c
8
= 1
(@]
O
0,1 i T
Feb/11  Jun/11  Sep/11  Dec/ll  Apr/12 Jul/12 Oct/12  Jan/13  May/13  Aug/13
Sampling Date
Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.
. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
2 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available “as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|23/sep/13 Job ID:(0188502
Facility Name:|3M Constituent:|5
Conducted By:|AJA Concentration Units:|ug/I
Sampling Point ID:[ PFHS [ PFOSA | PFOS | PFOA | | | |

Sampling Sampling

5 CONCENTRATION (pgfl)

Event Date
1 11-Jan-08 7,285 0,449 70,9 18,75
2 26-Jun-08 24,7 0,365 51,8 54,3
3 22-Jul-09 8,62 0,5215 422 26,1
4 20-Jan-10 2,85 0,1 26,5 14
5 14-Jul-10 26 0,1 75,5 30,5
6 27-Jan-11 8,35 0,1 48,5 12,5
7 20-Apr-11 23 0,1 60,5 25,5
8 14-Jul-11 32 0,1 72,5 44
9 6-Oct-11 23 0,23 69,5 33
10 10-Jan-12 8,47 0,1 35,8 14,9
11 10-Apr-12 19,65 0,09195 71,5 31,25
12 9-Jul-12 21,9 0,0772 61,9 38,4
13 23-Oct-12 30,8 0,137 81,5 51,1
14 31-Jan-13 7,02 0,062 28,7 12,4
15 25-Apr-13 28,1 0,144 79,7 48,5
16 15-Jul-13 32,5 0,1 65,7 50,5
17
18
19
20
Coefficient of Variation: 0,54 0,30 0,47
Mann-Kendall Statistic (S): 33 20 28
Confidence Factor: 92,4% | 97,1% 80,1% 88,6%
Concentration Trend: [WE(elsMIy[0 =& 1gle} | Decreasing No Trend No Trend
100
== PFHS
—~ == PFOSA
FS) 10 e PFOS
=
== PFOA
c
2
4§ 1
=
c
8
e 0,1
[o)
O
0,01 t t t t t
Oct/06 Feb/08 Jul/o9 Nov/10 Apr/12 Aug/13 Dec/14
Sampling Date
Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.

. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
2 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available “as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




GSI MANN-KENDALL TOOLKIT

for Constituent Trend Analysis

Evaluation Date:|23/sep/13 Job ID:(0188502
Facility Name:|3M Constituent:[Pump House
Conducted By:|AJA Concentration Units:|ug/I
Sampling Point ID:[ PFHS [ PFOSA | PFOS | PFOA | | | |

Sampling Sampling

Event Date PUMP HOUSE CONCENTRATION (ug/l)
1 11-Jan-08 11,8 0,0914 32,4 27,5
2 26-Jun-08 22,7 0,139 47,3 50,8
3 22-Jul-09 8,98 0,42 57 26,15
4 20-Jan-10 7,05 0,1 33 17,5
5 14-Jul-10 22 0,1 67 28
6 27-Jan-11 14 0,1 72 21
7 20-Apr-11 21,5 0,1 51,5 23
8 14-Jul-11 29,5 0,1 62,5 39,5
9 6-Oct-11 22,5 0,23 73,5 31
10 10-Jan-12 7,39 0,1 23,8 20,95
11 10-Apr-12 13,835 0,0945 54,8 36,35
12 9-Jul-12 20,7 0,125 65,5 35,6
13 23-Oct-12 25,7 0,109 69,2 41,2
14 31-Jan-13 6,62 0,0623 33,2 12,5
15 25-Apr-13 26,1 0,126 73,3 42,7
16 15-Jul-13 29,6 0,1 50,7 45,9
17
18
19
20
Coefficient of Variation: 0,45 0,65 0,30 0,35
Mann-Kendall Statistic (S): 28 -5 26 28
Confidence Factor: 88,6% 57,1% 86,7% 88,6%
Concentration Trend: No Trend Stable No Trend No Trend
100
== PFHS
—~ == PFOSA
FS) 10 e PFOS
=
== PFOA
c
2
§ 1
=
c
8
= 0,1
(@]
O
0,01 } } } } }
Oct/06 Feb/08 Jul/o9 Nov/10 Apr/12 Aug/13 Dec/14
Sampling Date
Notes:

. At least four independent sampling events per well are required for calculating the trend. Methodology is valid for 4 to 40 samples.
. Confidence in Trend = Confidence (in percent) that constituent concentration is increasing (S>0) or decreasing (S<0): >95% = Increasing or Decreasing;
2 90% = Probably Increasing or Probably Decreasing; < 90% and S>0 = No Trend; < 90%, S<0, and COV 21 = No Trend; < 90% and COV < 1 = Stable.

. Methodology based on "MAROS: A Decision Support System for Optimizing Monitoring Plans", J.J. Aziz, M. Ling, H.S. Rifai, C.J. Newell, and J.R. Gonzales,
Ground Water, 41(3):355-367, 2003.

DISCLAIMER:  The GSI Mann-Kendall Toolkit is available “as is". Considerable care has been exercised in preparing this software product; however, no party, including without
limitation GSI Environmental Inc., makes any representation or warranty regarding the accuracy, correctness, or completeness of the information contained herein, and no such
party shall be liable for any direct, indirect, consequential, incidental or other damages resulting from the use of this product or the information contained herein. Information in
this publication is subject to change without notice. GSI Environmental Inc., disclaims any responsibility or obligation to update the information contained herein.

GSI Environmental Inc., www.gsi-net.com




RW3
date

jan/07
jul/o7
aug/10
sep/10
jan/11
apr/11
mei/11
10/08/2011
7/09/2011
9/11/2011
5/01/2012
20/04/2012
22/05/2012
20/06/2012
5/09/2012
3/10/2012
20/12/2012
23/03/2013
24/04/2013
6/08/2013
14/10/2013

PFOS
o/l
236
227
179
171
93
185,8
237
216,2
230,5
288,3
335
183,5
171,2
199,6
194,4
129,3
72,17
161,50
184,36
234,14
152,07

PFOA
M/l
102
86,5
60
74
26
76,8
88,4
91,8
90,9
105,5
16,3
66,8
43,9
58,2
44,9
40,6
20,48
51,40
125,75
74,97
44,04

PFHS
o/l

11

sum PFOS+PFOA
M/l
338
314
239
245
119
263
325
308
321
394
50
250
215
258
239
170
93
213
310
309
196



Rw4
date

jan/07
jul/o7
aug/10
sep/10
jan/11
apr/11
mei/11l
10/08/2011
7/09/2011
9/11/2011
5/01/2012
22/05/2012
20/06/2012
5/09/2012
3/10/2012
20/12/2012
23/03/2013
24/04/2013
6/08/2013
14/10/2013

PFOS
Mo/l
17949
331,6
228
190
125
282,9
299,7
369,6
155,9
224.4
46,9
214.,6
2495
232,8
238,4
82,68
211,50
270,00
302,18
194,19

PFOA
o/l
24583
254,1
75
74
40
100,8
108,8
136,5
64,3
73,5
23,8
50,2
85
77,8
73
26,99
68,20
88,36
101,97
62,94

PFHS
M/l

28

sum PFOS+PFOA
o/l
42532
586
303
264
165
384
409
506
220
298
71
265
335
311
311
110
280
358
404
257



RW12
date

jan/07
jul/o7
aug/10
sep/10
jan/11
apr/11
mei/1l
10/08/2011
7/09/2011
9/11/2011
5/01/2012
20/04/2012
22/05/2012
20/06/2012
5/09/2012
3/10/2012
20/12/2012
23/03/2013
24/04/2013
6/08/2013
14/10/2013

PFOS
o/l
928

260,4
294
489
316
145,1
370,5
32,1
30,7
158,5
14,3
74,9
54,7
36,5
96,2
58,4
22,91
60,80
50,75
102,11
18,28

PFOA
M/l
11447
208,1
107
190
53
630,5
1816,5
63,6
65
867,0
13
4422
54
41,8
504,9
241,4
18,53
210,00
147,92
118,51
21,63

PFHS
o/l

297

sum PFOS+PFOA
M/l
12375
469
401
679
369
776
2187
96
96
1026
27
517
109
78
601
300
41
271
199
221
40



RW13
date

jan/07
jul/o7
aug/10
sep/10
jan/11
apr/11
mei/11
10/08/2011
7/09/2011
9/11/2011
5/01/2012
20/04/2012
22/05/2012
20/06/2012
5/09/2012
3/10/2012
20/12/2012
23/03/2013
24/04/2013
6/08/2013
14/10/2013

PFOS
M/l

149,1
105
169

92

228,4

176,6
54,6
27,1

108,0
2,8

43
24,2
65,5

238,2
98,7

22,97

26,00

36,90

89,97

26,01

PFOA
o/l

67,9
17
20
11

18,7
11

16,3

19,9

26,9
3,7

20,7
3,3
29
7,9

3,83

0,80

8,14

27,93

5,80

PFHS
M/l

17

sum PFOS+PFOA
o/l
0
217
122
189
103
247
188
71
47
135
7
45
45
69
267
107
27
27
45
118
32



Datum
Date
01/07/12
02/07/12
03/07/12
04/07/12
05/07/12
06/07/12
07/07/12
08/07/12
09/07/12
10/07/12
11/07/12
12/07/12
13/07/12
14/07/12
15/07/12
16/07/12
17/07/12
18/07/12
19/07/12
20/07/12
21/07/12
22/07/12
23/07/12
24/07/12
25/07/12
26/07/12
27/07/12
28/07/12
29/07/12
30/07/12
31/07/12
01/08/12
02/08/12
03/08/12
04/08/12
05/08/12
06/08/12
07/08/12
08/08/12
09/08/12
10/08/12
11/08/12
12/08/12
13/08/12
14/08/12
15/08/12
16/08/12
17/08/12

PFOA (pg/L) PFOS (pg/L)

100,00

160,00

340,00

700,00

Debiet (m3/d)
PFOA (pg/L) PFOS (ug/L) Flow rate (m3/day)

161
143
111
332
411
216
230
419
213
111
1019
649
386
686
536
555
581
333
422
586
224
225
234
236
172
176
227
165
210
171

167
113
162
173
220
291
163
158
112
115
114
168
115
164
112
111
115

1/8



Datum
Date
18/08/12
19/08/12
20/08/12
21/08/12
22/08/12
23/08/12
24/08/12
25/08/12
26/08/12
27/08/12
28/08/12
29/08/12
30/08/12
31/08/12
01/09/12
02/09/12
03/09/12
04/09/12
05/09/12
06/09/12
07/09/12
08/09/12
09/09/12
10/09/12
11/09/12
12/09/12
13/09/12
14/09/12
15/09/12
16/09/12
17/09/12
18/09/12
19/09/12
20/09/12
21/09/12
22/09/12
23/09/12
24/09/12
25/09/12
26/09/12
27/09/12
28/09/12
29/09/12
30/09/12
1/10/2012
2/10/2012
3/10/2012
4/10/2012

PFOA (pg/L) PFOS (pg/L)

19,00

67,00

19,00

750,00

Debiet (m3/d)
PFOA (pg/L) PFOS (ug/L) Flow rate (m3/day)

116
112
112
110
158
110
106
160
1183
93
88
102
213
367
53

239
56
108
106
110
112
110
107
217
158
419
157
106
106
52

282
111
108
171
356
506
522
159
113
161
105
107
7,6
75,0
851,9
209,0

2/8



Datum
Date
5/10/2012
6/10/2012
7/10/2012
8/10/2012
9/10/2012
10/10/2012
11/10/2012
12/10/2012
13/10/2012
14/10/2012
15/10/2012
16/10/2012
17/10/2012
18/10/2012
19/10/2012
20/10/2012
21/10/2012
22/10/2012
23/10/2012
24/10/2012
25/10/2012
26/10/2012
27/10/2012
28/10/2012
29/10/2012
30/10/2012
31/10/2012
1/11/2012
2/11/2012
3/11/2012
4/11/2012
5/11/2012
6/11/2012
7/11/2012
8/11/2012
9/11/2012
10/11/2012
11/11/2012
12/11/2012
13/11/2012
14/11/2012
15/11/2012
16/11/2012
17/11/2012
18/11/2012
19/11/2012
20/11/2012
21/11/2012

PFOA (pg/L) PFOS (pg/L)

Debiet (m3/d)

PFOA (pg/L) PFOS (ug/L) Flow rate (m3/day)

53,00

160,00

362,9
64,8
73,8
15,6
63,7
11,0

237,5

139,4

205,4
97,9

247,6
280,7
224,5
253,6
69,4

5,6

93,0
8,0

77,6
67,9
61,3
50,3
12,1
60,4

324,4
66,7
72,9
142,9
206,8
147,2
189,1

64,4
196,3
5,4
71,1
68,2
4,2
76,9
3,7
68,4
2,1
67,3
2,6
114,7
59,0
0,0
24,3
50,8

3/8



Datum
Date
22/11/2012
23/11/2012
24/11/2012
25/11/2012
26/11/2012
27/11/2012
28/11/2012
29/11/2012
30/11/2012
1/12/2012
2/12/2012
3/12/2012
4/12/2012
5/12/2012
6/12/2012
7/12/2012
8/12/2012
9/12/2012
10/12/2012
11/12/2012
12/12/2012
13/12/2012
14/12/2012
15/12/2012
16/12/2012
17/12/2012
18/12/2012
19/12/2012
20/12/2012
21/12/2012
22/12/2012
23/12/2012
24/12/2012
25/12/2012
26/12/2012
27/12/2012
28/12/2012
29/12/2012
30/12/2012
31/12/2012
1/01/2013
2/01/2013
3/01/2013
4/01/2013
5/01/2013
6/01/2013
7/01/2013
8/01/2013

PFOA (pg/L) PFOS (pg/L)

Debiet (m3/d)

PFOA (pg/L) PFOS (ug/L) Flow rate (m3/day)

34,16

73,12

54,79

101,30

223,83

176,04

142,5
65,6
71,1
35,6
69,8

4,5

11,0
63,5
44,3

696,9

289,9

292,4
255,8
294,4
344,7
125,1
126,1
309,9
51,9
60,2
58,2
118,2
465,7
131,8
171,8
126,2
64,3
135,2
382,4
219,2

1407,0
886,7
648,9
443,0

1014,5
812,3
588,5
437,3
291,5
887,2
378,2
426,7
372,2
254,3
252,6
209,1
253,7
328,2

4/8



Datum PFOA (pg/L) PFOS (pug/L) Debiet (m3/d)

Date PFOA (pg/L) PFOS (ug/L) Flow rate (m3/day)
9/01/2013 314,2
10/01/2013 310,0
11/01/2013 189,8
12/01/2013 123,8
13/01/2013 123,7
14/01/2013 128,2
15/01/2013 141,2
16/01/2013 135,9
17/01/2013 122,4
18/01/2013 186,3
19/01/2013 66,5
20/01/2013 125,5
21/01/2013 67,1
22/01/2013 132,2
23/01/2013 72,8
24/01/2013 65,3
25/01/2013 86,9
26/01/2013 492,9
27/01/2013 208,5
28/01/2013 603,6
29/01/2013 857,4
30/01/2013 262,1
31/01/2013 505,3
1/02/2013 655,9
2/02/2013 255,5
3/02/2013 277,4
4/02/2013 46,43 165,54 0,0
5/02/2013 718,8
6/02/2013 312,0
7/02/2013 652,0
8/02/2013 314,4
9/02/2013 251,8
10/02/2013 263,5
11/02/2013 188,3
12/02/2013 124,3
13/02/2013 197,1
14/02/2013 261,2
15/02/2013 133,8
16/02/2013 120,8
17/02/2013 94,3
18/02/2013 81,29 255,35 133,5
19/02/2013 129,3
20/02/2013 128,7
21/02/2013 62,2
22/02/2013 93,1
23/02/2013 96,0
24/02/2013 126,1
25/02/2013 128,9

5/8



Datum PFOA (pg/L) PFOS (pug/L) Debiet (m3/d)

Date PFOA (pg/L) PFOS (ug/L) Flow rate (m3/day)
26/02/2013 66,3
27/02/2013 125,2
28/02/2013 64,6

1/03/2013 66,1
2/03/2013 63,6
3/03/2013 119,4
4/03/2013 78,34 260,19 5,2
5/03/2013 83,3
6/03/2013 78,9
7/03/2013 143,6
8/03/2013 585,6
9/03/2013 181,7
10/03/2013 102,0
11/03/2013 68,43 231,49 126,7
12/03/2013 126,7
13/03/2013 134,7
14/03/2013 126,3
15/03/2013 70,5
16/03/2013 130,6
17/03/2013 103,7
18/03/2013 67,66 221,95 130,8
19/03/2013 254
19/03/2013 68,2
20/03/2013 311,0
21/03/2013 68,0
22/03/2013 69,8
23/03/2013 124,5
24/03/2013 68,2
25/03/2013 73,57 261,75 115,0
26/03/2013 71,1
27/03/2013 74,3
28/03/2013 68,6
29/03/2013 69,4
30/03/2013 67,0
31/03/2013 79,5
1/04/2013 80,69 268,00 28,6
2/04/2013 133,5
3/04/2013 68,7
4/04/2013 11,7
5/04/2013 65,5
6/04/2013 69,8
7/04/2013 13,2
8/04/2013 73,2
9/04/2013 77,0
10/04/2013 19,7
11/04/2013 412,9
12/04/2013 135,1
13/04/2013 71,8

6/8



Datum
Date
14/04/2013
15/04/2013
16/04/2013
17/04/2013
18/04/2013
19/04/2013
20/04/2013
21/04/2013
22/04/2013
23/04/2013
24/04/2013
25/04/2013
26/04/2013
27/04/2013
28/04/2013
29/04/2013
30/04/2013
1/05/2013
2/05/2013
3/05/2013
4/05/2013
5/05/2013
6/05/2013
7/05/2013
8/05/2013
9/05/2013
10/05/2013
11/05/2013
12/05/2013
13/05/2013
14/05/2013
15/05/2013
16/05/2013
17/05/2013
18/05/2013
19/05/2013
20/05/2013
21/05/2013
22/05/2013
23/05/2013
24/05/2013
25/05/2013
26/05/2013
27/05/2013
28/05/2013
29/05/2013
30/05/2013
31/05/2013

PFOA (pg/L) PFOS (pg/L)

Debiet (m3/d)

PFOA (pg/L) PFOS (ug/L) Flow rate (m3/day)

84,49

69,88

87,04

63,76

55,18

48,33

279,78

263,96

89,83

222,91

192,83

168,99

15,1
164,0
69,5
76,2
69,2
64,6
23,5
63,8
89,5
66,5
11,7
136,2
270,7
67,7
65,0
25,4
73,3
10,5
196,8
139,8
129,4
74,9
96,3
75,8
72,1
67,6
8,3
64,7
127,3
96,2
67,5
70,7
392,8
260,6
67,8
14,5
72,2
636,6
69,6
814,8
192,8
70,9
444,0
155,2
171,9
256,7
219,9
133,6
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Datum
Date
1/06/2013
2/06/2013
3/06/2013
4/06/2013
5/06/2013
6/06/2013
7/06/2013
8/06/2013
9/06/2013
10/06/2013
11/06/2013
12/06/2013
13/06/2013
14/06/2013
15/06/2013
16/06/2013
17/06/2013
18/06/2013
19/06/2013
20/06/2013
21/06/2013
22/06/2013
23/06/2013
24/06/2013
25/06/2013
26/06/2013
27/06/2013
28/06/2013
29/06/2013
30/06/2013

PFOA (pg/L) PFOS (pg/L)

Debiet (m3/d)

PFOA (pg/L) PFOS (ug/L) Flow rate (m3/day)

76,78

72,29

279,90

253,87

71,7
71,0
14,1
150,2
80,9
17,7
158,2
11,3
79,0
174,7
0,0
431,5
196,2
72,4
10,2
7,0
34,1
82,5
11,0
70,5
527,1
63,9
66,7
108,0
68,3
71,6
408,8
191,5
512,5
11,6
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Memo

Groundwatermodel Update (period July 2012 until July 2013)
By Dave Cairns, Weston Solutions Inc., dd. 5/12/13

Introduction

As discussed in the Eerste tussentijds wverslag boemsaneringswerken - Eerste gefaseerd
bodemsaneringsproject (periode juli 2009-juni 2010), a groundwater flow model was constructed
using available geologic and hydrogeologic information to simulate groundwater flow beneath
the 3M Antwerp facility (Site) and surrounding area. Details on the construction of the
groundwater flow model were presented in the aforementioned report. The primary purpose of
the groundwater flow model was to provide the basis for design of the groundwater recovery
systems at the Building 16 and the Waste Water Treatment Plant (WWTP) areas of the Site.

Details on groundwater recovery system

The implementation of the groundwater recovery systems in the Building 16 and the WWTP
areas is being completed in a phased approach. In October 2009, recovery well PP-01 was
installed near Building 16 and recovery well PP-02 was installed in the WWTP area. Pumping
tests were performed at each of these wells in November 2009 to provide additional Site
hydrogeologic information to be incorporated in the groundwater model. In March 2010,
permanent extraction well pumps were installed in recovery wells PP-01 and PP-02, and these
wells were pumped for several months. Long-term sustainable pumping rates for recovery
wells PP-01 and PP-02 were estimated at 4.5 and 1.0 m3/day, respectively. These data were
input into the groundwater model to assist in designing the groundwater recovery systems in
the Building 16 and WWTP areas.

The location of three additional wells (PP-06, PP-07, and PP-08) in the WWTP area and two
additional wells (PP-04 and PP-05) in the Building 16 area was determined using the
groundwater flow model. The installation of these five wells was completed in Fall 2010.
Permanent pumps, electrical connections and discharge piping were installed in each of the
wells, and these wells were put on-line in early February 2011. Problems related to the plant
wastewater treatment system required that all wells be shut down on February 18, 2011. After
repairs were completed to the plant wastewater treatment system, all recovery wells were
turned back on April 26, 2011. The well network operated through late November/early
December 2011 when the pumps in several wells (PP-01, PP-02, PP-07, and PP-08)
malfunctioned either due to sand entering the wells, or other mechanical problems.

In January 2012, several wells were rehabilitated (i.e. sand removed) and new pumps installed
where necessary. In addition, two new recovery wells (PP-09 and PP-10) were installed in the
WWTP area. These two wells were installed as a preventive measure after elevated FCs were



detected in groundwater samples collected from monitoring wells in this area in 2011. In
February 2012, additional well rehabilitation activities that included water jetting the screened
intervals of all recovery wells (except PP-01) was performed. After the completion of these
activities, short-term pumping tests were performed on the newly installed extraction wells PP-
09 and PP-10 to estimate pumping rates and hydraulic parameters. All recovery wells were
operating at this time except PP-09 and PP-10. Electrical and final piping connections were
made to recovery wells PP-09 and PP-10 in late April/early May, and these wells were put on-
line in early May 2012.

Groundwater data

Water level data has been collected from pumping and nearby observation wells since the
groundwater recovery wells have been operating. In addition, flow rates have been collected
from the pumping wells. During 2012, the flow rates for Building 16 area recovery wells PP-01,
PP-04, and PP-05 have averaged 5.7, 2.3, and 0.1 m3/day, respectively. The flow rate for
recovery well PP-05 is low as it has not operated consistently in 2013 due primarily to issues
with the pump controllers (i.e. software). In the WWTP area, flow rates for recovery wells PP-
02, PP-06, PP-07, PP-08, PP-09, and PP-10 have averaged 1.2, 7.1, 9.6, 6.1, 2.4 and 8.5 m3/day,
respectively. These flow rates are much higher than the initial flow rates predicted using the
groundwater flow model for wells installed in the WWTP area.

Update of groundwater model

The flow rate and hydraulic data collected in 2013 were incorporated into the calibrated
groundwater flow model. To assess the effect of the pumping on the groundwater surface in the
WWTP and Building 16 areas, a predictive simulation was performed using the calibrated
groundwater flow model with the average flow rates calculated for 2013 input for each recovery

well. The groundwater elevation contours resulting from this simulation are presented in Figure
1. These groundwater contours represent predicted elevations for layer 4 in the groundwater
model that simulates flow in the aquifer immediately overlying the Polder Clay (where
present).

Observations from updated groundwater model

Figure 1 indicates that the groundwater recovery wells are creating depressions in the
groundwater surfaces across the WWTP and Building 16 area and demonstrating groundwater
capture over a large area.

As mentioned in previous reports, the flow rates for the groundwater recovery wells installed at
the WWTP area in November 2010 (PP-06, PP-07, and PP-08) and in early 2012 (PP-09 and PP-
10) are much higher than groundwater recovery well PP-02 which was installed in November
2009. In addition, the flow rate for newly installed recovery well PP-10 is also much higher than
PP-02 (the flow rate for PP-09 is comparable to PP-02). These higher flow rates resulted in
groundwater capture over a much larger area than initially predicted by the groundwater
model and presented in Eerste tussentijds verslag boemsaneringswerken - Eerste gefaseerd
bodemsaneringsproject (periode juli 2009-juni 2010). Therefore, fewer groundwater recovery wells



Location Mann-Kendall t-Test

Blokkersdike Lake (east) stable no trend
3M Pond increasing significant trend

Since the statistical analyses for wells L4 and P119C are based on the results of
only 4 monitoring rounds, the defined trends need to be confirmed.

For the PFOS concentrations in well P114, the results for both tests indicate the
presence of an increasing trend. Therefore the increasing trend is considered
as significant. For the PFOS concentrations in well P116, there is an indication
of an increasing trend, since only one test indicates a trend.

With a significance level a= 0.05, there are no increasing trends recognized in
the data from the two locations of Blokkersdike Lake.

For the PFOS concentrations at the 3M Pond, the results for both tests indicate
the presence of an increasing trend. Therefore the increasing trend is
considered as significant.
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Figuur 1

Situering onderzoekslocatie



Figuur 2

Overzicht van de
onderzoekslocatie



Figuur 3

Overzicht

monsternamelocaties
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