
















































  
 

 
 
       

TABLES



Table 1
Groundwater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Date 5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 10/26/21 1/11/22

4:2 FTS NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
6:2 FTS NC NC ng/L 1.79 <20 <20 <20 2.54 <20 <20 <20 4.41 <20 <20 <20 3.88 <20 <20 <20
8:2 FTS NC NC ng/L <2 <2 <2 <2 0.1 <2 <2 <2 0.14 <2 <2 <2 <2 <2 <2 <2
ADONA NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
FOSA NC NC ng/L 0.88 <10 <10 <10 0.6 <10 <10 <10 0.31 <10 <10 <10 0.37 <10 <10 <10
HFPO-DA or NC 370 ng/L 0.66 <2 <2 <2 1.29 <2 <2 <2 0.06 <2 <2 <2 0.25 <2 <2 <2
N-EtFOSAA NC NC ng/L 0.63 <10 <10 <10 0.1 <10 <10 <10 2.18 <10 <10 <10 <10 <10 <10 <10
N-MeFOSAA NC NC ng/L 0.19 <10 <10 <10 0.26 <10 <10 <10 0.19 <10 <10 <10 0.15 <10 <10 <10
PFBA NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 7.56 9.37 <2 <2 10.9 <2 18.95
PFBS NC 420 ng/L 2.51 <2 2.24 2.48 1.43 <2 <2 <2 2.24 <2 2.03 2.58 <2 3.37 3.12 4.32
PFDA NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
PFDoA NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
PFDS NC NC ng/L 0.69 <2 <2 <2 0.85 <2 <2 <2 0.75 <2 <2 <2 0.81 <2 <2 <2
PFHpA NC NC ng/L 0.55 <2 <2 <2 2.01 <2 <2 <2 1.75 <2 <2 <2 <2 <2 2.09 4.45
PFHpS NC NC ng/L 0.22 <2 <2 <2 0.99 <2 <2 <2 3.29 4.45 3.82 5.47 <2 <2 <2 <2
PFHxA NC 400,000 ng/L <2 <2 3.56 <2 <2 <2 <2 <2 4.21 2.96 <2 3.7 20.37 <2 13.54 16.75
PFHxS NC 51 ng/L 1.08 <2 <2 2.36 3.19 2.66 3.1 3.57 8.71 10.38 6.48 9.37 1.77 3.32 3.44 4.21
PFNA NC 6 ng/L <2 <2 <2 <2 0.25 <2 <2 <2 0.16 <2 <2 <2 <2 <2 <2 <2
PFOA 70 8 ng/L <2 4.6 3.14 3.55 13.23 10.33 9.39 14.75 18.29 19 12.13 16.59 8.78 7.5 6.3 9.03
PFNS NC NC ng/L 0.24 <2 <2 <2 0.3 <2 <2 <2 0.27 <2 <2 <2 0.44 <2 <2 <2
PFOS 70 16 ng/L 23.87 34.39 30.73 44.44 41.85 48.09 38.27 73.45 84.66 125.56 54.81 104.32 11.7 20.35 14.15 16.87
PFPeA NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 26.7
PFPeS NC NC ng/L 1.64 <2 <2 <2 <2 <2 <2 5.05 <2 2.72 5.34 4.34 2.05 <2 4.26 2.83
PFTeA NC NC ng/L 0.4 <2 <2 <2 0.54 <2 <2 <2 0.51 <2 <2 <2 0.48 <2 <2 <2
11Cl-PF3OUdS NC NC ng/L 0.18 <2 <2 <2 0.23 <2 <2 <2 0.24 <2 <2 <2 0.23 <2 <2 <2
PFTriA NC NC ng/L 0.7 <2 <2 <2 0.76 <2 <2 <2 0.74 <2 <2 <2 0.76 <2 <2 <2
PFUnA NC NC ng/L <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 0.06 <2 <2 <2
9Cl-PF3ONS NC NC ng/L 0.11 <2 <2 <2 0.14 <2 <2 <2 0.17 <2 <2 <2 0.14 <2 <2 <2

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Abbreviation
EGLE DWC
(EPA 
Lifetime 
Health 
Advisory)

Sample 
ID

Regulatory Criteria

MW-01R MW-02 MW-03 MW-04

Perfluorohexane Sulfonic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid

Perfluoroheptanoic Acid

Perfluorohexanoic Acid
Perfluoroheptane Sulfonic Acid

Analyte
EGLE 
PFAS
Drinking 
Water 
MCLs

Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid
Perfluorotetradecanoic acid
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide
Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid
Perfluorodecanoic Acid
Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid
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Table 1
Groundwater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Date

4:2 FTS NC NC ng/L
6:2 FTS NC NC ng/L
8:2 FTS NC NC ng/L
ADONA NC NC ng/L
FOSA NC NC ng/L
HFPO-DA or NC 370 ng/L
N-EtFOSAA NC NC ng/L
N-MeFOSAA NC NC ng/L
PFBA NC NC ng/L
PFBS NC 420 ng/L
PFDA NC NC ng/L
PFDoA NC NC ng/L
PFDS NC NC ng/L
PFHpA NC NC ng/L
PFHpS NC NC ng/L
PFHxA NC 400,000 ng/L
PFHxS NC 51 ng/L
PFNA NC 6 ng/L
PFOA 70 8 ng/L
PFNS NC NC ng/L
PFOS 70 16 ng/L
PFPeA NC NC ng/L
PFPeS NC NC ng/L
PFTeA NC NC ng/L
11Cl-PF3OUdS NC NC ng/L
PFTriA NC NC ng/L
PFUnA NC NC ng/L
9Cl-PF3ONS NC NC ng/L

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Abbreviation
EGLE DWC
(EPA 
Lifetime 
Health 
Advisory)

Sample 
ID

Regulatory Criteria

Perfluorohexane Sulfonic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid

Perfluoroheptanoic Acid

Perfluorohexanoic Acid
Perfluoroheptane Sulfonic Acid

Analyte
EGLE 
PFAS
Drinking 
Water 
MCLs

Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid
Perfluorotetradecanoic acid
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide
Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid
Perfluorodecanoic Acid
Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid

5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 10/26/21 1/11/22

<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.59 <20 <20 <20 1.5 <20 <20 <20 1.08 <20 <20 <20 3.52 <20 <20 <20
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.34 <10 <10 <10 0.2 <10 <10 <10 0.04 <10 <10 <10 0.4 <10 <10 <10
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<10 <10 <10 <10 0.06 <10 <10 <10 <10 <10 <10 <10 0.23 <10 <10 <10
0.16 <10 <10 <10 0.14 <10 <10 <10 0.18 <10 <10 <10 0.22 <10 <10 <10
15.58 17.15 17.02 21.67 <2 <2 <2 <2 1.9 <2 2.29 <2 <2 15.33 <2 7.95
5.92 8.63 8.27 8.15 2.06 <2 2.2 2.11 0.64 <2 <2 <2 2.47 2.68 3.01 2.47
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
1.08 <2 <2 <2 0.93 <2 <2 <2 1.01 <2 <2 <2 1.1 <2 <2 <2
6.91 4.56 <2 5.04 1.02 <2 <2 <2 0.05 <2 <2 <2 <2 8.26 5.48 5.74
<2 <2 <2 <2 0.09 <2 <2 <2 <2 <2 <2 <2 1.75 3.62 5.89 3.49
18.86 16.05 14.46 14.31 2.18 <2 3.03 3.16 <2 <2 <2 <2 12 12.01 7.81 <2
0.92 <2 2.34 2.19 0.41 <2 <2 <2 <2 <2 <2 <2 3.77 4.58 6.64 5.75
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.36 2.82 2.55 3.23
5.3 4.91 5.42 4.23 9.42  8.23 6.94 7.28 <2 <2 <2 <2 19.84  18.73 17.97 18.5
0.38 <2 <2 <2 0.33 <2 <2 <2 0.36 <2 <2 <2 0.4 <2 <2 <2
0.07 2.34 4.28 <2 17.26 19.27 19.22 18.23 0.03 <2 <2 <2 235.78 267.73 289.88 282.73
31.5 26.94 23.96 28.69 <2 <2 <2 <2 1.08 <2 <2 <2 <2 <2 <2 7.47
1.13 <2 <2 <2 1.31 <2 <2 <2 0.17 <2 <2 <2 1.88 4.14 5.21 2.72
0.65 <2 <2 <2 0.56 <2 <2 <2 0.63 <2 <2 <2 0.67 <2 <2 <2
0.29 <2 <2 <2 0.26 <2 <2 <2 0.28 <2 <2 <2 0.3 <2 <2 <2
1.04 <2 <2 <2 0.9 <2 <2 <2 0.94 <2 <2 <2 1.01 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.19 <2 <2 <2 0.16 <2 <2 <2 0.17 <2 <2 <2 0.18 <2 <2 <2

MW-05 MW-06 MW-07 MW-08
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Table 1
Groundwater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Date

4:2 FTS NC NC ng/L
6:2 FTS NC NC ng/L
8:2 FTS NC NC ng/L
ADONA NC NC ng/L
FOSA NC NC ng/L
HFPO-DA or NC 370 ng/L
N-EtFOSAA NC NC ng/L
N-MeFOSAA NC NC ng/L
PFBA NC NC ng/L
PFBS NC 420 ng/L
PFDA NC NC ng/L
PFDoA NC NC ng/L
PFDS NC NC ng/L
PFHpA NC NC ng/L
PFHpS NC NC ng/L
PFHxA NC 400,000 ng/L
PFHxS NC 51 ng/L
PFNA NC 6 ng/L
PFOA 70 8 ng/L
PFNS NC NC ng/L
PFOS 70 16 ng/L
PFPeA NC NC ng/L
PFPeS NC NC ng/L
PFTeA NC NC ng/L
11Cl-PF3OUdS NC NC ng/L
PFTriA NC NC ng/L
PFUnA NC NC ng/L
9Cl-PF3ONS NC NC ng/L

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Abbreviation
EGLE DWC
(EPA 
Lifetime 
Health 
Advisory)

Sample 
ID

Regulatory Criteria

Perfluorohexane Sulfonic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid

Perfluoroheptanoic Acid

Perfluorohexanoic Acid
Perfluoroheptane Sulfonic Acid

Analyte
EGLE 
PFAS
Drinking 
Water 
MCLs

Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid
Perfluorotetradecanoic acid
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide
Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid
Perfluorodecanoic Acid
Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid

5/21/21 6/24/21 10/26/21 1/11/22 5/21/21 6/24/21 1/6/22 1/12/22 1/12/22 10/27/21 1/12/22 10/27/21 1/12/22 10/27/21 1/12/22 10/27/21 1/12/22

<2 <2 <2 <2 <2 <2 <2 <2 <2 7.71 30.63 <2 <2 <2 <2 <2 <2
1.35 <20 <20 <20 1.55 <20 <20 <20 <20 600.1 2149.5 <20 <20 <20 <20 <20 <20
<2 <2 <2 <2 <2 <2 <2 <2 <2 8.79 17.83 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.18 <10 <10 <10 0.12 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<10 <10 <10 <10 2.91 <10 10.05 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
0.14 <10 <10 <10 0.2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<2 <2 2.31 <2 <2 14.57 10.14 <2 16.08 100.29 254.93 <2 <2 <2 <2 <2 9.34
0.39 <2 <2 <2 1.78 <2 2.09 2.38 <2 20.62 66.14 <2 <2 2.79 2.28 3.36 3.98
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
1.04 <2 <2 <2 1.1 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.21 <2 <2 <2 <2 3.54 4.23 <2 17.72 <2 158.72 <2 <2 <2 <2 <2 4
0.16 <2 <2 <2 0.89 <2 <2 <2 <2 5.64 18.82 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 6.54 6.66 <2 28.98 263.37 889.62 <2 <2 <2 <2 <2 5.4
0.43 <2 <2 <2 2.11 2.57 2.81 <2 7.17 80.47 311.33 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 0.48 <2 <2 <2 <2 2.69 5.38 <2 <2 <2 <2 <2 <2
1.66 <2 <2 <2 11.18  9.2 10.7 4.69 15.69 48.93 134.68 <2 <2 <2 <2 4.2 5.39
0.38 <2 <2 <2 0.44 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
42.7 46.68 38.13 37.2 77.34 82.64 83.56 23.92 18.99 92.67 272.92 7.97 8.35 <2 <2 4.73 4.34
<2 <2 <2 <2 <2 <2 <2 <2 55.83 393.52 1467.7 <2 <2 <2 <2 <2 7.21
0.45 <2 <2 <2 1.35 <2 <2 <2 <2 <2 124.01 <2 <2 <2 <2 <2 <2
0.59 <2 <2 <2 0.68 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.27 <2 <2 <2 0.3 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.91 <2 <2 <2 1.03 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
1.19 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
0.18 <2 <2 <2 0.19 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

PZ-13 PZ-14 PZ-15 PZ-16PZ-12PZ-11MW-09 MW-10
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Table 1
Groundwater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Date

4:2 FTS NC NC ng/L
6:2 FTS NC NC ng/L
8:2 FTS NC NC ng/L
ADONA NC NC ng/L
FOSA NC NC ng/L
HFPO-DA or NC 370 ng/L
N-EtFOSAA NC NC ng/L
N-MeFOSAA NC NC ng/L
PFBA NC NC ng/L
PFBS NC 420 ng/L
PFDA NC NC ng/L
PFDoA NC NC ng/L
PFDS NC NC ng/L
PFHpA NC NC ng/L
PFHpS NC NC ng/L
PFHxA NC 400,000 ng/L
PFHxS NC 51 ng/L
PFNA NC 6 ng/L
PFOA 70 8 ng/L
PFNS NC NC ng/L
PFOS 70 16 ng/L
PFPeA NC NC ng/L
PFPeS NC NC ng/L
PFTeA NC NC ng/L
11Cl-PF3OUdS NC NC ng/L
PFTriA NC NC ng/L
PFUnA NC NC ng/L
9Cl-PF3ONS NC NC ng/L

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Abbreviation
EGLE DWC
(EPA 
Lifetime 
Health 
Advisory)

Sample 
ID

Regulatory Criteria

Perfluorohexane Sulfonic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid

Perfluoroheptanoic Acid

Perfluorohexanoic Acid
Perfluoroheptane Sulfonic Acid

Analyte
EGLE 
PFAS
Drinking 
Water 
MCLs

Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid
Perfluorotetradecanoic acid
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide
Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid
Perfluorodecanoic Acid
Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid

10/27/21 10/27/21 10/27/21 10/27/21 10/27/21 1/12/22 10/27/21 1/12/22 10/27/21 1/12/22 10/27/21 1/12/22 10/27/21 1/13/22 10/27/21 1/13/22 10/27/21

<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
123.36 <20 <20 <2 <2 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20 <20
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<10 <10 <10 <2 <2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<10 <10 <10 <2 <2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
<10 <10 <10 <2 <2 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10
85.46 18.82 31.22 41 5.08 15.67 9.32 <2 13.05 <2 16.85 16.19 11.69 13.41 17.97 14.77 111.18
17.12 3.97 4.9 11.23 <2 3.25 <2 <2 2.83 2.46 2.21 2.13 3.56 3.78 5.24 4.56 14.52
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 11.66 10.29 22.86 2.53 3.91 <2 <2 2.18 4.6 <2 <2 3.96 6.72 6.64 9.72 44.89
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
204.6 21.1 39.21 67.09 4.22 8.66 <2 2.29 6.31 6.85 3.47 2.79 8.22 10.32 27.61 21.42 166.9
23.73 5.9 4.37 13.07 <2 <2 <2 2.13 <2 <2 <2 <2 3 2.32 5.23 4.3 16.34
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 2.11 <2 <2 2.05 <2 <2 <2
24.44 17.69 5.4 11.01 22.24 12.85 6.6 18.57 6.99 10.83 8.53 5.38 6.58 7.07 12.66 12.66 16.14
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
19.69 18.29 6.22 11.95 11.4 4.09 2.88 5.62 5.26 3.05 20.29 18.05 12.97 11.86 34.23 34.23 49.41
365.98 28.95 78.26 148.93 <2 6.12 <2 <2 <2 4.8 <2 <2 <2 20.43 34.71 34.71 418.14
33.99 2.95 3.08 9.35 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 24
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2
<2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2

PZ-23 PZ-30PZ-17 PZ-18 PZ-19 PZ-20 PZ-24 PZ-25 PZ-26 PZ-27 PZ-28
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Table 1
Groundwater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Date

4:2 FTS NC NC ng/L
6:2 FTS NC NC ng/L
8:2 FTS NC NC ng/L
ADONA NC NC ng/L
FOSA NC NC ng/L
HFPO-DA or NC 370 ng/L
N-EtFOSAA NC NC ng/L
N-MeFOSAA NC NC ng/L
PFBA NC NC ng/L
PFBS NC 420 ng/L
PFDA NC NC ng/L
PFDoA NC NC ng/L
PFDS NC NC ng/L
PFHpA NC NC ng/L
PFHpS NC NC ng/L
PFHxA NC 400,000 ng/L
PFHxS NC 51 ng/L
PFNA NC 6 ng/L
PFOA 70 8 ng/L
PFNS NC NC ng/L
PFOS 70 16 ng/L
PFPeA NC NC ng/L
PFPeS NC NC ng/L
PFTeA NC NC ng/L
11Cl-PF3OUdS NC NC ng/L
PFTriA NC NC ng/L
PFUnA NC NC ng/L
9Cl-PF3ONS NC NC ng/L

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Abbreviation
EGLE DWC
(EPA 
Lifetime 
Health 
Advisory)

Sample 
ID

Regulatory Criteria

Perfluorohexane Sulfonic Acid
Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid

Perfluoroheptanoic Acid

Perfluorohexanoic Acid
Perfluoroheptane Sulfonic Acid

Analyte
EGLE 
PFAS
Drinking 
Water 
MCLs

Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid
Perfluorotetradecanoic acid
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide
Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid
Perfluorodecanoic Acid
Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid

10/27/21 1/13/22 10/27/21 1/13/22

<2 <2 <2 <2
<20 <20 <20 <20
<2 <2 <2 <2
<2 <2 <2 <2
<10 <10 <10 <10
<2 <2 <2 <2
23.65 38.29 <10 <10
<10 <10 <10 <10
<2 <2 18.53 20.2
2.81 2.95 3.73 3.81
<2 <2 <2 <2
<2 <2 <2 <2
<2 <2 <2 <2
8.78 12.32 8.71 12.99
<2 <2 4.43 2.9
10.43 13.51 18.8 23.44
3.81 2.38 7.64 8.67
<2 <2 2.23 2.23
6.42 7 16.04 18.15
<2 <2 <2 <2
28.58 25.7 214.74 220.6
21.33 21.33 32.35 35.38
<2 <2 6.77 3.52
<2 <2 <2 <2
<2 <2 <2 <2
<2 <2 <2 <2
<2 <2 <2 <2
<2 <2 <2 <2

PZ-31 PZ-32
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Table 2
Surfacewater PFAS Historical Analytical Results

Harbor Island
GRand Haven, MI

Non-Drinking 
Water Source

Drinking 
Water 
Source Date

4:2 FTS NC NC NC NC 2 ng/L
6:2 FTS NC NC NC NC 20 ng/L
8:2 FTS NC NC NC NC 2 ng/L
ADONA NC NC NC NC 2 ng/L
FOSA NC NC NC NC 10 ng/L
HFPO-DA or GenX NC NC NC 370 2 ng/L
N-EtFOSAA NC NC NC NC 10 ng/L
N-MeFOSAA NC NC NC NC 10 ng/L
PFBA NC NC NC NC 2 ng/L
PFBS NC NC NC 420 2 ng/L
PFDA NC NC NC NC 2 ng/L
PFDoA NC NC NC NC 2 ng/L
PFDS NC NC NC NC 2 ng/L
PFHpA NC NC NC NC 2 ng/L
PFHpS NC NC NC NC 2 ng/L
PFHxA NC NC NC 400,000 2 ng/L
PFHxS NC NC NC 51 2 ng/L
PFNA NC NC NC NC 2 ng/L
PFOA 12,000 420 70 8 2 ng/L
PFNS NC NC NC NC 2 ng/L
PFOS 12 11 70 16 2 ng/L
PFPeA NC NC NC NC 2 ng/L
PFPeS NC NC NC NC 2 ng/L
PFTeA NC NC NC NC 2 ng/L
11Cl-PF3OUdS NC NC NC NC 2 ng/L
PFTriA NC NC NC NC 2 ng/L
PFUnA NC NC NC NC 2 ng/L
9Cl-PF3ONS NC NC NC NC 2 ng/L

Notes: 
< = less than
Bold = Analyte detected above laboratory detection limit

Eexceeds EGLE GSI
Exceeds EGLE MCL
Exceeds EGLE DWC

DWC = Drinking Water Criteria
EGLE = Michigan Department of Environment, Great Lakes, and Energy 
EPA = United States Environmental Protection Agency
GSI = Groundwater Surfacewater Interface
MCL = Maximum Contaminant Level
ng/L = nanograms per liter (parts per trillion) 
PFAS = per- and polyfluoroalkyl substances 

Perfluorodecanoic Acid

Analyte Abbreviation

4:2 Fluorotelomer Sulfonic Acid
6:2 Fluorotelomer Sulfonic Acid
8:2 Fluorotelomer Sulfonic Acid
4,8-dioxa-3H-perfluorononanoic acid
Perfluorooctane Sulfonamide

11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid
Perfluorotridecanoic Acid
Perfluoroundecanoic Acid
9-chlorohexadecafluoro-3-oxanone-1-sulfonic acid

Perfluorononanoic Acid
Perfluorooctanoic Acid
Perfluorononane Sulfonic Acid
Perfluorooctane Sulfonic Acid
Perfluoropentanoic Acid
Perfluoropentane Sulfonic Acid
Perfluorotetradecanoic acid

Perfluorododecanoic Acid
Perfluorodecane Sulfonic Acid
Perfluoroheptanoic Acid
Perfluoroheptane Sulfonic Acid
Perfluorohexanoic Acid
Perfluorohexane Sulfonic Acid

Hexafluoropropylene oxide dimer acid
N-Ethyl Perfluorooctane Sulfonamidoacetic Acid
N-Methyl Perfluorooctane Sulfonamidoacetic Acid
Perfluorobutanoic Acid
Perfluorobutane Sulfonic Acid

Regulatory Criteria

EGLE Water Quality
Standard = GSI Criteria

EGLE 
DWC
(EPA 

Lifetime 
Health 

Advisory)

EGLE 
PFAS

Drinking 
Water 
MCLs

Laboratory 
Reporting 

Limit

Sample 
ID

7/16/21 7/16/21

<2 <2
<20 <20
<2 <2
<2 <2
<10 <10
<2 <2
<10 <10
<10 <10
13.98 11.86
<2 <2
<2 <2
<2 <2
<2 <2
12.12 12.73
<2 <2
27.09 28.12
6.66 7.81
<2 4.4
6.85 9.49
<2 <2
11.04 39.24
48.82 47.14
<2 <2
<2 <2
<2 <2
<2 <2
<2 <2
<2 <2

CPR 02
North

CPR 03
South (west of 

Coal Pile Runoff 
Point)
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ATTACHMENT A 

 

Standard Operating Procedures















 
 Attachment 1 to SOP AFW-01  

Daily PFC Protocol Checklist 
 

Rev. 4  1 
Date: 11/17/2015 

 
Date: _____________________  Installation Name: _____________________________________ 

Weather (temp./precipitation): ______________________ Site Name: ______________________________  

Field Clothing and PPE: 

  Field crew in compliance with Tables 1 and 2, 
SOP AFW-01 

  No materials containing Tyvek® 

  Field crew has not used fabric softener on 
clothing 

  Field crew has not used cosmetics, 
moisturizers, hand cream, or other related 
products this morning 

  Field crew has not applied unacceptable 
sunscreen or insect repellant  

Field Equipment: 

  No Teflon®  containing materials on-site 

  All sample materials made from stainless 
steel, HDPE, acetate, silicon, or 
polypropylene 

  No waterproof field books on-site 

  No plastic clipboards, binders, or spiral hard 
cover notebooks on-site 

  No adhesives (Post-It Notes) on-site 

  Coolers filled with regular ice only.  No 
chemical (blue) ice packs in possession 

Sample Containers: 

  All sample containers made of HDPE or 
polypropylene. Samples are not stored in 
containers made of LDPE 

  Caps are lined or unlined and made of HDPE or 
polypropylene 

Wet Weather (as applicable): 

  For personnel in direct contact with samples 
and/or sampling equipment, wet weather 
gear made of polyurethane and PVC only  

Equipment Decontamination: 

  “PFC-free” water on-site for decontamination 
of sample equipment 

  Alconox and Liquinox to be used as 
decontamination materials 

Food Considerations: 

  No food or drink on-site with exception of 
bottled water and/or hydration drinks (i.e., 
Gatorade and Powerade) that is available for 
consumption only in the staging area 

If any applicable boxes cannot be checked, the Field Manager shall describe the noncompliance issues below and work with field 
personnel to address noncompliance issues prior to commencement of that day’s work.  Corrective action shall include removal 
of noncompliance items from the site or removal of worker offsite until in compliance.  Repeated failure to comply with PFC 
sample protocols will result in the permanent removal of worker(s) from the site. 

Describe the noncompliance issues (include personnel not in compliance) and action/outcome of noncompliance:  

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________ 

 
Field Manager Name: ________________________________ 

Field Manager Signature:  _______________________________  Time: _____________________    

 







●

●

●

●

●

●

●



















































































-



-

-

-

-

-

-

-



-

-

-

-

-

-

-

-

-

-

-























-

-

-

-

-

-

-



-

-

-

-

-



-

-

-

-

-

-













































gallons)(involume wellcased=7.48x)h-h()
2
d( 21

2



























































































































































































































































































































  
 

 
 
       

ATTACHMENT B 

 

Field Forms 
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