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Table B-2 continued

. . Screening Lowest value | Highest value | Number of Number
Organic chemical Level® (ug/L) (ug/L) (ug/L) exceedences of

samples
2,2-Dichloropropane NA 0.5 0.5 NA 48
2-Chlorotoluene 150 0.5 0.5 0 48
2-Methylnaphthalene 260 0.5 0.5 0 28
4-Chlorotoluene 100° 0.5 0.5 0 48
Alachlor 2 0.19 0.22 0 48
Aldrin® 0.098 0.071 0.22 47" 48
Atrazine 3 0.19 0.22 0 48
Benzene 5 0.5 0.5 0 76
Benzo[a]pyrene 5 0.19 0.22 0 48
Bis(2-ethylhexyl)phthalate® 6 0.5 3.1 0 48
Bromobenzene 18 0.5 0.5 0 48
Bromochloromethane 1,000° 0.5 0.5 0 48
Bromodichloromethane 80 0.5 0.5 0 48
Bromoform 80 0.5 0.5 0 48
Bromomethane 10 0.5 0.5 0 48
Butachlor NA 0.2 0.54 NA 48
Carbon tetrachloride 5 0.5 0.5 0 48
Chlordane (technical) 2 0.24 0.26 0 35
Chlorobenzene 100 0.5 0.5 0 48
Chloroethane 430 0.5 0.5 0 48
Chloroform 80 0.5 0.5 0 48
Chloromethane 260 0.5 0.5 0 48
cis-1,2-Dichloroethene 70 0.5 0.5 0 48
cis-1,3-Dichloropropene 3.3 0.5 0.5 0 48
Cyclohexane NA 0.5 1 NA 28
Di(2-ethylhexyl) adipate 400 0.2 1.6 0 48
Dibromochloromethane 80 0.5 0.5 0 48
Dibromomethane 80 0.5 0.5 0 48
Dichlorodifluoromethane 1700 0.5 0.5 0 48
Dieldrin® 0.11 0.051 0.54 46" 48
DRO (C10-C20) NA 100 100 NA 54
Endrin 2 0.2 0.54 0 48
Ethylbenzene 74 0.5 0.5 0 76
gamma-BHC (Lindane) 0.2 0.19 0.22 5f 48
GRO (C6-C10) NA 100 200 NA 55
Heptachlor 0.4 0.19 0.22 0 48
Heptachlor epoxide® 0.2 0.2 0.69 36° 48
Hexachlorobenzene 1 0.19 0.22 0 48
Hexachlorobutadiene 15 0.5 0.5 0 48
Hexachlorocyclopentadiene 50 0.2 2.2 0 48
Isopropylbenzene 800 0.5 0.5 0 76
m,p-Xylenes 280 1 1 0 76
Methoxychlor 40 0.2 0.54 0 48
Methylene chloride 5 0.5 0.5 0 48
Metolachlor® 240 0.025 0.22 0 48
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Table B-2 continued

. . Screening Lowest value | Highest value | Number of Number
Organic chemical Level® (ug/L) (ug/L) (ug/L) exceedences of

samples
Metribuzin 180 0.19 0.22 0 48
Naphthalene 520 0.5 0.5 0 76
n-Butylbenzene 80 0.5 0.5 0 48
n-Propylbenzene 80 0.5 0.5 0 76
ORO (C20-C34) NA 100 100 NA 53
0-Xylene 280 0.5 0.5 0 48
PCB, Total 0.5 0.47 0.52 2' 47
PCB-1016 NA 0.47 0.52 NA 35
PCB-1221 NA 0.47 0.52 NA 35
PCB-1232 NA 0.47 0.52 NA 35
PCB-1242 NA 0.47 0.52 NA 35
PCB-1248 NA 0.47 0.52 NA 35
PCB-1254 NA 0.47 0.52 NA 35
PCB-1260 NA 0.47 0.52 NA 35
Phenanthrene 52 0.19 0.22 0 27
p-Isopropyltoluene NA 0.5 0.5 NA 76
Propachlor 95 0.19 0.22 0 48
sec-Butylbenzene 80 0.5 0.5 0 76
Simazine 4 0.2 0.54 0 48
Styrene® 100 0.2 0.5 0 48
tert-Butylbenzene 80 0.5 0.5 0 48
Tetrachloroethene 5 0.5 0.5 0 48
Toluene 790 0.5 0.5 0 76
Toxaphene 3 24 2.6 0 35
trans-1,2-Dichloroethene 100 0.5 0.5 0 48
trans-1,3-Dichloropropene 3.3° 0.5 0.5 0 48
Trichloroethene 5 0.5 0.5 0 48
Trichlorofluoromethane 2,600 0.5 0.5 0 48
Vinyl chloride 2 0.5 0.5 0 48

Bold values are those over the screening level.
BHC = Benzene hexachloride

DRO = Diesel Range Organics

GRO = Gasoline Range Organics

ORO = Qil Range Organics

PCB = Polychlorinated biphenyl

a = Screening levels are the Michigan Department of Environmental Quality (MDEQ) Residential Drinking
Water Criteria unless otherwise noted (MDEQ 2011a).
b = No screening level was available (NA = not available).

¢ = The screening level is the MDEQ’s Rule 57 human health value (MDEQ 2011¢).

d = The screening level is the EPA’s drinking water lifetime health advisory (EPA 2011a).
e = The chemical was detected in at least one sample.
f = None of the values over the screening level were detections. Check for a footnote next to the chemical
name to determine if the chemical was detected in any sample.
g = Of the 36 results only two were detections. The two detections were from two different wells. Other
samples from those wells did not detect heptachlor epoxide.
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Section 2 — West of 15 Mile Road at the Kalamazoo River to the Squaw Creek neighborhood
(Mile Post 3.25)

Table B-3: Inorganic chemicals (in milligrams per liter [mg/L]) analyzed in samples collected
between July 2010 and February 2011 from 19 wells located west of 15 Mile Road at the
Kalamazoo River to the Squaw Creek neighborhood (Section 2), Marshall, Michigan (Calhoun

County).
. . Screening Lowest value Highest Number of Number
Inorganic chemical level® (mg/L) (mg/L) value exceedences of
(mg/L) samples

Aluminum 0.05 0.005 0.012 0 20
Antimony 0.006 0.00018 0.005 0 74
Arsenic 0.01 0.0013 0.007 0 74
Barium 2 0.00019 0.291 0 74
Beryllium 0.004 0.000033 0.001 0 123
Cadmium 0.005 0.00002 0.0005 0 74

Calcium NA® 76 76 NA 1
Chromium 0.1 0.000063 0.005 0 74
Cobalt 0.04 0.000028 0.005 0 74
Copper 1 0.00099 0.18 0 74
Iron 2.0 0.011 3.65 9 (3 wells) 123
Lead 0.004 0.000078 0.015 5 (4 wells) 74

Magnesium 400 21 21 0 1
Manganese 0.86° 0.0003 0.108 0 74
Mercury 0.002 0.0001 0.00024 0 123
Molybdenum 0.073 0.00048 0.005 0 103
Nickel 0.1 0.00015 0.031 0 123
Selenium 0.05 0.00063 0.005 0 74
Silver 0.034 0.00002 0.0005 0 74
Thallium 0.002 0.00012 0.001 0 74
Titanium NA 0.0007 0.02 NA 49
Vanadium 0.0045 0.0007 0.004 0 123
Zinc 2.4 0.0013 0.521 0 74

Bold values are those over the screening level.

a = All chemicals were detected in at least one sample.

b = Screening levels are the Michigan Department of Environmental Quality Residential Drinking
Water Criteria unless otherwise noted (MDEQ 2011a).

¢ = No screening level was available (NA = not available).

d = Residential health-based drinking water value (MDEQ 2011b). Aesthetic impacts, to the color and
taste of the water, can be present.
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Table B-4: Organic chemicals (in micrograms per liter [ug/L]) analyzed in samples collected
between July 2010 and February 2011 from 19 wells located west of 15 Mile Road at the
Kalamazoo River to the Squaw Creek neighborhood (Section 2), Marshall, Michigan (Calhoun

County).
Organic chemical Screening Lowest value | Highest value | Number of | Number of
Level® (ug/L) (ug/L) (ug/L) exceedences samples

1,1,1,2-Tetrachloroethane 77 0.5 05 0 74
1,1,1-Trichloroethane 200 0.5 0.5 0 74
1,1,2,2-Tetrachloroethane 8.5 0.5 0.5 0 74
1,1,2-Trichloroethane 5 0.5 0.5 0 74
1,1-Dichloroethane 880 0.5 05 0 74
1,1-Dichloroethene 7 0.5 05 0 74
1,1-Dichloropropene NAP 0.5 0.5 NA 74
1,2,3-Trichlorobenzene 55° 0.5 1 0 74
1,2,3-Trichloropropane 42 0.5 1 0 74
1,2,3-Trimethylbenzene 290° 0.5 0.5 0 59
1,2,4-Trichlorobenzene 70 0.5 05 0 74
1,2,4-Trimethylbenzene 63 0.5 0.5 0 123
1,2-Dibromoethane 5 0.5 0.5 0 74
1,2-Dichlorobenzene 600 0.5 05 0 74
1,2-Dichloroethane 5 0.5 05 0 74
1,2-Dichloropropane 5 0.5 0.5 0 74
1,3,5-Trimethylbenzene 72 0.5 0.5 0 123
1,3-Dichlorobenzene 6.6 0.5 0.5 0 74
1,3-Dichloropropane NA 0.5 0.5 NA 74
1,4-Dichlorobenzene 75 0.5 05 0 74
2,2-Dichloropropane NA 0.5 1 NA 74
2-Chlorotoluene 150 0.5 0.5 0 74
2-Methylnaphthalene 260 0.5 2 0 59
4-Chlorotoluene 100¢ 05 0.5 0 74
Alachlor 2 0.19 0.22 0 75
Aldrin 0.098 0.19 0.22 75 75
Atrazine 3 0.19 0.22 0 75
Benzene 5 0.5 0.5 0 123
Benzo[a]pyrene 5 0.19 0.22 0 75
Bis(2-ethylhexyl)phthalate® 6 0.5 15 1 (1 well) 75
Bromobenzene 18 0.5 0.5 0 74
Bromochloromethane 1000° 0.5 0.5 0 74
Bromodichloromethane 80 0.5 0.5 0 74
Bromoform 80 0.5 0.5 0 74
Bromomethane 10 0.5 1 0 74
Butachlor NA 0.2 0.55 NA 75
Carbon tetrachloride 5 0.5 0.5 0 74
Chlordane (technical) 2 0.24 0.25 0 54
Chlorobenzene 100 0.5 0.5 0 74
Chloroethane 430 0.5 1 0 74
Chloroform 80 0.5 0.5 0 74
Chloromethane 260 0.5 1 0 74
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Table B-4 continued

. . Screenin Lowest value | Highest value | Number of | Number of

Organic chemical Level® (ug/gL) (ug/L) g(ug/L) exceedences samples
cis-1,2-Dichloroethene 70 0.5 0.5 0 74
cis-1,3-Dichloropropene 3.3° 0.5 0.5 0 74
Cyclohexane NA 0.5 1 NA 59
Di(2-ethylhexyl) adipate 400 0.2 1.6 0 75
Dibromochloromethane 80 0.5 0.5 0 74
Dibromomethane 80 0.5 0.5 0 74
Dichlorodifluoromethane 1700 0.5 1 0 74
Dieldrin 0.11 0.2 0.55 75' 75
DRO (C10-C20) NA 100 100 NA 78
Endrin 2 0.2 0.55 0 75
Ethylbenzene 74 0.5 0.5 0 123
gamma-BHC (Lindane) 0.2 0.19 0.22 of 75
GRO (C6-C10) NA 200 200 NA 78
Heptachlor 0.4 0.19 0.22 0 75
Heptachlor epoxide 0.2 0.2 0.44 55' 75
Hexachlorobenzene 1 0.19 0.22 0 75
Hexachlorobutadiene 15 0.5 1 0 74
Hexachlorocyclopentadiene 50 0.2 2.2 0 75
Isopropylbenzene 800 0.5 0.5 0 123
m,p-Xylenes 280 1 1 0 123
Methoxychlor 40 0.2 0.55 0 75
Methylene chloride 5 0.5 1 0 74
Metolachlor 240 0.19 0.22 0 75
Metribuzin 180 0.19 0.22 0 75
Naphthalene 520 0.5 0.5 0 123
n-Butylbenzene 80 0.5 0.5 0 74
n-Propylbenzene 80 0.5 0.5 0 123
ORO (C20-C34) NA 100 100 NA 77
0-Xylene 280 0.5 0.5 0 123
PCB, Total 0.5 0.47 0.51 1’ 74
PCB-1016 NA 0.47 0.51 NA 54
PCB-1221 NA 0.47 0.51 NA 54
PCB-1232 NA 0.47 0.51 NA 54
PCB-1242 NA 0.47 0.51 NA 54
PCB-1248 NA 0.47 0.51 NA 54
PCB-1254 NA 0.47 0.51 NA 54
PCB-1260° NA 0.065 0.51 NA 54
Phenanthrene 52 0.19 0.22 0 48
p-lsopropyltoluene NA 0.5 0.5 NA 123
Propachlor 95 0.19 0.22 0 75
sec-Butylbenzene 80 0.5 0.5 0 123
Simazine 4 0.2 0.55 0 75
Styrene 100 0.5 0.5 0 74
tert-Butylbenzene 80 0.5 1 0 74
Tetrachloroethene 5 0.5 0.5 0 74
Toluene 790 0.5 0.5 0 123
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Table B-4 continued
. . Screenin Lowest value | Highest value | Number of | Number of

Organic chemical Level® (ug/gL) (ug/L) g(ug/L) exceedences samples
Toxaphene 3 2.4 25 0 54
trans-1,2-Dichloroethene 100 0.5 0.5 0 74
trans-1,3-Dichloropropene 3.3° 0.5 0.5 0 74
Trichloroethene® 5 0.09 05 0 74
Trichlorofluoromethane 2600 0.5 05 0 74
Vinyl chloride 2 0.5 1 0 74
Xylenes, Total 280 1 1 0 4

Bold values are those over the screening level.

BHC = Benzene hexachloride
DRO = Diesel Range Organics
GRO = Gasoline Range Organics
ORO = Oil Range Organics

PCB = Polychlorinated biphenyl
a = Screening levels are the Michigan Department of Environmental Quality (MDEQ) Residential Drinking
Water Criteria unless otherwise noted (MDEQ 2011a).

b = No screening level was available (NA = not available).

¢ = The screening level is the MDEQ’s Rule 57 human health value (MDEQ 201 1c).

d = The screening level is the EPA’s drinking water lifetime health advisory (EPA 2011a).
e = The chemical was detected in at least one sample.
f = None of the values over the screening level were detections.

Section 3 — Approximately a half mile upstream (east) of the Ceresco Dam (Mile Post 5.25) to

just over a half mile downstream (west) of the Ceresco Dam (Mile Post 6.5)

Table B-5: Inorganic chemicals (in milligrams per liter [mg/L]) analyzed in samples collected
between July 2010 and February 2011 from 26 wells located approximately a half mile upstream
(east) of the Ceresco Dam to just over a half mile downstream (west) of the Ceresco Dam
(Section 3), Ceresco, Michigan (Calhoun County).

Inorganic Screening level® Lowest value Highest value Number of Nug}ber

chemical (mg/L) (mg/L) (mg/L) exceedences samples
Aluminum 0.05 0.005 0.005 0 19
Antimony” 0.006 0.001 0.005 0 88
Arsenic” 0.01 0.00053 0.002 0 88

Barium® 2 0.001 0.363 0 8

Beryllium® 0.004 0.000031 0.0012 0 143
Cadmium 0.005 0.0005 0.0005 0 88
Chromium® 0.1 0.00017 0.005 0 88
Cobalt” 0.04 0.00029 0.005 0 88
Copper® 1 0.001 0.577 0 88
Iron® 2.0° 0.013 4.41 10 (5 wells) 143
Lead” 0.004 0.00014 0.035 6 (3 wells) 88
Manganese” 0.86° 0.005 0.258 0 88
Mercury® 0.002 0.000092 0.0002 0 143
Molybdenum” 0.073 0.00011 0.005 0 124
Nickel” 0.1 0.00013 0.05 0 143
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Table B-5 continued
. . a . Number
Inorge_mlc Screening level Lowest value Highest value Number of of
chemical (mg/L) (mg/L) (mg/L) exceedences samples
Selenium® 0.05 0.0008 0.005 0 88
Silver” 0.034 0.000016 0.0005 0 88
Thallium 0.002 0.0004 0.001 0 88
Titanium” NA’ 0.0006 0.02 NA 55
Vanadium® 0.0045 0.00012 0.004 0 143
Zinc” 2.4 0.0021 0.73 0 88

Bold values are those over the screening level.
a = Screening levels are the Michigan Department of Environmental Quality Residential Drinking Water
Criteria unless otherwise noted (MDEQ 2011a).
b = The chemical was detected in at least one sample.
¢ = Residential health-based drinking water value (MDEQ 2011b). Aesthetic impacts, to the color and taste

of the water, can be present.

d = No screening level was available (NA = not available).

Table B-6: Organic chemicals (in micrograms per liter [ug/L]) analyzed in samples collected
between July 2010 and February 2011 from 30 wells located approximately a half mile upstream
(east) of the Ceresco Dam to just over a half mile downstream (west) of the Ceresco Dam

(Section 3), Ceresco, Michigan (Calhoun County).

0 . . Screening Lowest value Highest Number of Number

rganic chemical a of
Level® (ug/L) (ng/L) value (ug/L) | exceedences

samples
1,1,1,2-Tetrachloroethane 77 0.5 0.5 0 88
1,1,1-Trichloroethane 200 0.5 0.5 0 88
1,1,2,2-Tetrachloroethane 8.5 0.5 0.5 0 88
1,1,2-Trichloroethane 5 0.5 0.5 0 88
1,1-Dichloroethane” 880 0.08 0.5 0 88
1,1-Dichloroethene 7 0.5 0.5 0 88
1,1-Dichloropropene NA® 0.5 0.5 NA 88
1,2,3-Trichlorobenzene 55° 0.5 1 0 88
1,2,3-Trichloropropane 42 0.5 1 0 88
1,2,3-Trimethylbenzene 290° 0.5 0.5 0 60
1,2,4-Trichlorobenzene 70 0.5 0.5 0 179
1,2,4-Trimethylbenzene 63 0.5 0.5 0 52
1,2-Dibromoethane 5 0.5 0.5 0 88
1,2-Dichlorobenzene 600 0.5 0.5 0 88
1,2-Dichloroethane 5 0.5 0.5 0 88
1,2-Dichloropropane 5 0.5 0.5 0 88
1,3,5-Trimethylbenzene 72 0.5 0.5 0 143
1,3-Dichlorobenzene 6.6 0.5 0.5 0 88
1,3-Dichloropropane NA 0.5 0.5 NA 88
1,4-Dichlorobenzene 75 0.5 0.5 0 88
2,2-Dichloropropane NA 0.5 1 NA 88
2-Chlorotoluene” 150 0.2 0.5 0 88
2-Methylnaphthalene 260 0.5 2 0 60
4-Chlorotoluene” 100° 0.1 0.5 0 88
Alachlor 2 0.19 0.22 0 88
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Table B-8 continued

. . Screening Level? Lowest Highest Number of Number
Organic chemical value value of

(Mg/L) (ug/L) (Lg/L) exceedences samples
Chloromethane® 260 0.2 1 0 83
cis-1,2-Dichloroethene 70 0.5 0.5 0 83
cis-1,3-Dichloropropene 3.3° 0.5 0.5 0 83
Cyclohexane NA 0.5 1 NA 33
Di(2-ethylhexyl) adipate® 400 0.2 1.6 0 83
Dibromochloromethane 80 0.5 0.5 0 83
Dibromomethane 80 0.5 0.5 0 83
Dichlorodifluoromethane 1700 0.5 1 0 83
Dieldrin 0.11 0.1 0.54 82' 83
DRO (C10-C20)° NA 24 100 NA 89
Endrin 2 0.01 0.54 0 83
Ethylbenzene 74 0.5 0.5 0 100
gamma-BHC (Lindane) 0.2 0.02 0.22 g 83
GRO (C6-C10) NA 100 200 NA 89
Heptachlor 04 0.04 0.22 0 83
Heptachlor epoxide 0.2 0.02 0.43 58 83
Hexachlorobenzene 1 0.1 0.22 0 83
Hexachlorobutadiene 15 0.5 1 0 83
Hexachlorocyclopentadiene 50 0.1 2.2 0 83
Isopropylbenzene 800 0.5 0.5 0 100
m,p-Xylene 280 1 1 0 100
Methoxychlor 40 0.0002 0.54 0 83
Methylene chloride 5 0.5 1 0 83
Metolachlor 240 0.1 0.22 0 83
Metribuzin 180 0.1 0.22 0 83
Naphthalene® 520 0.1 0.5 0 100
n-Butylbenzene 80 0.5 0.5 0 83
n-Propylbenzene 80 0.5 0.5 0 100
ORO (C20-C34) NA 100 500 NA 89
o-Xylene 280 0.5 0.5 0 100
PCB, Total 0.5 0.0005 0.5 0 83
PCB-1016 NA 0.08 0.5 NA 59
PCB-1221 NA 0.19 0.5 NA 59
PCB-1232 NA 0.23 0.5 NA 59
PCB-1242 NA 0.26 0.5 NA 59
PCB-1248 NA 0.1 0.5 NA 59
PCB-1254 NA 0.1 0.5 NA 59
PCB-1260 NA 0.2 0.5 NA 59
Phenanthrene 52 0.19 0.22 0 17
p-1sopropyltoluene NA 0.5 0.5 NA 100
Propachlor 95 0.1 0.22 0 83
sec-Butylbenzene 80 0.5 0.5 0 100
Simazine 4 0.07 0.54 0 83
Styrene 100 0.5 0.5 0 83
tert-Butylbenzene 80 0.5 1 0 83
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Table B-8 continued

. . Screening Level? Lowest Highest Number of Number
Organic chemical value value of
(Mg/L) (ug/L) (Lg/L) exceedences samples
Tetrachloroethene 5 0.5 0.5 0 83
Toluene® 790 0.2 2.3 0 100
Toxaphene 3 1 25 0 59
trans-1,2-Dichloroethene 100 0.5 0.5 0 83
trans-1,3-Dichloropropene 3.3° 0.5 0.5 0 83
Trichloroethene 5 0.5 0.5 0 83
Trichlorofluoromethane 2600 0.5 0.5 0 83
Vinyl chloride 2 0.5 1 0 83
Xylenes, Total 280 1 1 0 4

Bold values are those over the screening level.

BHC = Benzene hexachloride
DRO = Diesel Range Organics
GRO = Gasoline Range Organics

ORO = Qil Range Organics

PCB = Polychlorinated biphenyl

a = Screening levels are the Michigan Department of Environmental Quality (MDEQ) Residential Drinking
Water Criteria unless otherwise noted (MDEQ 2011a).

b = No screening level was available (NA = not available).
¢ = The screening level is the MDEQ’s Rule 57 human health value (MDEQ 2011c).

d = The screening level is the EPA’s drinking water lifetime health advisory (EPA 2011a).
e = The chemical was detected in at least one sample.
f = None of the values over the screening level were detections.
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Section 5 — About a half mile upstream (east) of Beadle Lake Road at the Kalamazoo River
(Mile Post 13.25) to east of Battle Creek, near 20th Street North at the Kalamazoo River (Mile

Post 18.0)

Table B-9: Inorganic chemicals (in milligrams per liter [mg/L]) analyzed in samples collected
between July 2010 and February 2011 from 26 wells located about a half mile upstream (east) of
Beadle Lake Road at the Kalamazoo River to east of Battle Creek, near 20th Street North at the
Kalamazoo River (Section 5), Calhoun County, Michigan.

Inorganic Sclr:\?;!ing Lowest value Highest Number of Nug}ber

chemical (mg/L) (mg/L) value (mg/L) | exceedences samples
Aluminum® 0.05 0.005 0.006 0 24
Antimony 0.006 0.001 0.005 0 120
Arsenic® 0.01 0.0013 0.048 81 (14 wells) 120
Barium’ 2 0.001 0.356 0 120
Berylliumb 0.004 0.000035 0.001 0 189
Cadmium 0.005 0.0005 0.0005 0 120
Chromium® 0.1 0.00087 0.007 0 120
Cobalt” 0.04 0.00015 0.005 0 120
Copper® 1 0.001 0.457 0 120
Iron® 2.0° 0.012 6.95 64 (12 wells) 189
Lead" 0.004 0.00032 0.115 3 (2 wells) 120
Manganese” 0.86° 0.005 0.725 0 120
Mercury” 0.002 0.0001 0.00034 0 189
Molybdenum” 0.073 0.00039 0.005 0 165
Nickel® 0.1 0.00014 0.007 0 189
Selenium 0.05 0.001 0.005 0 120
Silver 0.034 0.0005 0.0005 0 120
Thallium 0.002 0.0004 0.001 0 120
Titanium” NA® 0.00086 0.02 NA 69
Vanadium® 0.0045 0.00016 0.004 0 189
Zinc® 24 0.003 0.615 0 120

Bold values are those over the screening level.

a = Screening levels are the Michigan Department of Environmental Quality Residential
Drinking Water Criteria unless otherwise noted (MDEQ 2011a).

b = The chemical was detected in at least one sample.

¢ = Residential health-based drinking water value (MDEQ 2011b). Aesthetic impacts, to the
color and taste of the water, can be present.

d = No screening level was available (NA = not available).
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Table B-10: Organic chemicals (in micrograms per liter [pug/L]) analyzed in samples collected
between July 2010 and February 2011 from 32 wells located about a half mile upstream (east) of
Beadle Lake Road at the Kalamazoo River to east of Battle Creek, near 20th Street North at the

Kalamazoo River (Section 5), Calhoun County, Michigan.

. . Screening Lowest value | Highest value | Number of Number
Organic chemical Level® (ug/L) (Mg/L) (ng/L) exceedences of
samples

1,1,1,2-Tetrachloroethane 77 05 0.5 0 120
1,1,1-Trichloroethane 200 05 0.5 0 120
1,1,2,2-Tetrachloroethane 8.5 0.5 0.5 0 120
1,1,2-Trichloroethane 5 0.5 0.5 0 120
1,1-Dichloroethane 880 05 0.5 0 120
1,1-Dichloroethene 7 05 0.5 0 120
1,1-Dichloropropene NA® 0.5 0.5 NA 120
1,2,3-Trichlorobenzene 55° 0.5 1 0 120
1,2,3-Trichloropropane 42 0.5 1 0 120
1,2,3-Trimethylbenzene 290° 0.5 0.5 0 71
1,2,4-Trichlorobenzene 70 05 0.5 0 120
1,2,4-Trimethylbenzene 63 0.5 0.5 0 189
1,2-Dibromoethane 5 0.5 0.5 0 120
1,2-Dichlorobenzene? 600 0.2 0.5 0 120
1,2-Dichloroethane 5 05 0.5 0 120
1,2-Dichloropropane 5 0.5 0.5 0 120
1,3,5-Trimethylbenzene 72 0.5 0.5 0 189
1,3-Dichlorobenzene 6.6 0.5 0.5 0 120
1,3-Dichloropropane NA 0.5 0.5 NA 120
1,4-Dichlorobenzene 75 05 0.5 0 120
2,2-Dichloropropane NA 0.5 1 NA 120
2-Chlorotoluene 150 0.5 0.5 0 120
2-Methylnaphthalene 260 0.5 2 0 71
4-Chlorotoluene 100° 0.5 0.5 0 120
Alachlor 2 0.19 0.22 0 120
Aldrin 0.098 0.19 0.22 120' 120
Atrazine 3 0.19 0.22 0 120
Benzene 5 0.5 0.5 0 189
Benzo[a]pyrene 5 0.19 0.22 0 120
Bis(2-ethylhexyl)phthalate® 6 0.5 11 2 (2 wells) 120
Bromobenzene 18 0.5 0.5 0 120
Bromochloromethane 1000° 0.5 0.5 0 120
Bromodichloromethane 80 0.5 0.5 0 120
Bromoform 80 0.5 0.5 0 120
Bromomethane 10 0.5 1 0 120
Butachlor NA 0.2 0.55 NA 120
Carbon tetrachloride 5 0.5 0.5 0 120
Chlordane (technical) 2 0.24 0.25 0 93
Chlorobenzene® 100 0.3 05 0 120
Chloroethane® 430 0.5 1 0 120
Chloroform® 80 0.2 15 0 120
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Table B-10 continued

. . Screening Lowest value | Highest value | Number of Number
Organic chemical Level® (ug/L) (Mg/L) (ng/L) exceedences of
samples

Chloromethane 260 0.5 1 0 120
cis-1,2-Dichloroethene® 70 0.3 0.5 0 120
cis-1,3-Dichloropropene 3.3° 0.5 0.5 0 120
Cyclohexane NA 0.5 1 NA 71
Di(2-ethylhexyl) adipate 400 0.2 1.6 0 120
Dibromochloromethane 80 0.5 0.5 0 120
Dibromomethane 80 0.5 0.5 0 120
Dichlorodifluoromethane 1700 0.5 1 0 120
Dieldrin 0.11 0.2 0.55 120" 120
DRO (C10-C20) NA 0.1 100 NA 132
Endrin 2 0.2 0.55 0 120
Ethylbenzene 74 0.5 0.6 0 189
gamma-BHC (Lindane) 0.2 0.19 0.22 18" 120
GRO (C6-C10) NA 200 200 NA 132
Heptachlor 0.4 0.19 0.22 0 120
Heptachlor epoxide 0.2 0.2 0.44 93 120
Hexachlorobenzene 1 0.19 0.22 0 120
Hexachlorobutadiene 15 0.5 1 0 120
Hexachlorocyclopentadiene 50 0.0002 2.2 0 120
Isopropylbenzene 800 0.5 0.5 0 189
m,p-Xylenes® 280 0.2 2 0 189
Methoxychlor 40 0.0002 0.55 0 121
Methylene chloride 5 0.5 1 0 120
Metolachlor 240 0.19 0.22 0 120
Metribuzin 180 0.19 0.22 0 120
Naphthalene 520 0.5 0.5 0 189
n-Butylbenzene 80 0.5 0.5 0 120
n-Propylbenzene 80 0.5 0.5 0 189
ORO (C20-C34) NA 100 100 NA 132
o-Xylene* 280 0.5 0.6 0 189
PCB, Total 0.5 0.0005 0.5 0 120
PCB-1016 NA 0.47 0.5 NA 93
PCB-1221 NA 0.47 0.5 NA 93
PCB-1232 NA 0.47 0.5 NA 93
PCB-1242 NA 0.47 0.5 NA 93
PCB-1248 NA 0.47 0.5 NA 93
PCB-1254 NA 0.47 0.5 NA 93
PCB-1260 NA 0.47 0.5 NA 93
Phenanthrene 52 0.19 0.22 0 69
p-lsopropyltoluene NA 0.5 0.5 NA 189
Propachlor 95 0.19 0.22 0 120
sec-Butylbenzene 80 0.5 0.5 0 189
Simazine 4 0.2 0.55 0 120
Styrene® 100 0.2 0.5 0 120
tert-Butylbenzene 80 0.5 1 0 120
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Table B-10 continued

. . Screening Lowest value | Highest value | Number of Number

Organic chemical Level® (ug/L) (Mg/L) (ng/L) exceedences of
samples

Tetrachloroethene 5 0.5 0.5 0 120

Toluene® 790 0.5 0.9 0 189

Toxaphene 3 2.4 2.5 0 93

trans-1,2-Dichloroethene 100 0.5 0.5 0 120

trans-1,3-Dichloropropene 3.3° 0.5 0.5 0 120

Trichloroethene 5 0.5 0.5 0 120

Trichlorofluoromethane 2600 0.5 0.5 0 120

Vinyl chloride® 2 0.5 1.6 0 120

Xylenes, Total 280 1 1 0 1

Bold values are those over the screening level.

BHC = Benzene hexachloride

DRO = Diesel Range Organics

GRO = Gasoline Range Organics

ORO = Oil Range Organics

PCB = Polychlorinated biphenyl

a = Screening levels are the Michigan Department of Environmental Quality (MDEQ) Residential Drinking
Water Criteria unless otherwise noted (MDEQ 2011a).

b = No screening level was available (NA = not available).

¢ = The screening level is the MDEQ’s Rule 57 human health value (MDEQ 201 1c).

d = The chemical was detected in at least one sample.

e = The screening level is the EPA’s drinking water lifetime health advisory (EPA 2011a).
f = None of the values over the screening level were detections.

Section 6 — West of Battle Creek, near 20th Street North at the Kalamazoo River (Mile Post
18.0) to the Calhoun County/Kalamazoo County border

Table B-11: Inorganic chemicals (in milligrams per liter [mg/L]) analyzed in samples collected
between July 2010 and February 2011 from 30 wells located west of Battle Creek, near 20th
Street North at the Kalamazoo River (Mile Post 18.0) to the Calhoun County/Kalamazoo County
border (Section 6), Calhoun County, Michigan.

Inorganic Screening Lowest value Highest Number of Number
chemical® level® (mg/L) (mg/L) value (mg/L) | exceedences of

samples
Aluminum 0.05 0.005 0.013 0 27
Antimony 0.006 0.00014 0.005 0 119
Arsenic 0.01 0.0006 0.025 1 (1 well) 119
Barium 2 0.005 0.499 0 119
Beryllium 0.004 0.00013 0.001 0 169
Cadmium 0.005 0.00013 0.0006 0 119
Chromium 0.1 0.000066 0.005 0 119
Cobalt 0.04 0.0001 0.005 0 119
Copper 1 0.001 0.32 0 119
Iron 2.0° 0.01 7.01 19 (6 wells) 169
Lead 0.004 0.000096 0.052 7 (4 wells) 119
Manganese 0.86° 0.00023 0.33 0 119
Mercury 0.002 0.0001 0.0002 0 170

B-19



Table B-11 continued
Inorganic Screening Lowest value Highest Number of Number
chemical® level® (mg/L) (mg/L) value (mg/L) | exceedences of
samples
Molybdenum 0.073 0.00037 0.005 0 142
Nickel 0.1 0.00015 0.043 0 169
Selenium 0.05 0.001 0.005 0 119
Silver 0.034 0.00013 0.0005 0 119
Thallium 0.002 0.0004 0.001 0 119
Titanium NA? 0.00081 0.02 NA 50
Vanadium 0.0045 0.00014 0.004 0 169
Zinc 2.4 0.0029 0.792 0 119

Bold values are those over the screening level.
a = All chemicals were detected in at least one sample.
b = Screening levels are the Michigan Department of Environmental Quality Residential
Drinking Water Criteria unless otherwise noted (MDEQ 2011a).
¢ = Residential health-based drinking water value (MDEQ 2011b). Aesthetic impacts, to the
color and taste of the water, can be present.
d = No screening level was available (NA = not available).

border (Section 6), Calhoun County, Michigan.

Table B-12: Organic chemicals (in micrograms per liter [ug/L]) analyzed in samples collected
between July 2010 and February 2011 from 37 wells located west of Battle Creek, near 20th
Street North at the Kalamazoo River (Mile Post 18.0) to the Calhoun County/Kalamazoo County

0 . . Screening Lowest Highest Number of Number
rganic chemical Level® (ug/L val /L) | val /L X n of

pg/L) alue (ug/L) alue (ug/L) | exceedences samples
1,1,1,2-Tetrachloroethane 77 0.5 0.5 0 119
1,1,1-Trichloroethane® 200 0.04 0.5 0 119
1,1,2,2-Tetrachloroethane 8.5 0.5 0.5 0 119
1,1,2-Trichloroethane 5 0.5 0.5 0 119
1,1-Dichloroethane” 880 0.5 25 0 119
1,1-Dichloroethene® 7 0.4 0.7 0 119
1,1-Dichloropropene NA® 0.5 0.5 NA 119
1,2,3-Trichlorobenzene 55¢ 0.5 1 0 119
1,2,3-Trichloropropane 42 0.5 1 0 119
1,2,3-Trimethylbenzene 290¢ 0.5 0.5 0 58
1,2,4-Trichlorobenzene 70 0.5 0.5 0 119
1,2,4-Trimethylbenzene 63 0.5 0.5 0 169
1,2-Dibromoethane 5 0.5 0.5 0 119
1,2-Dichlorobenzene 600 0.5 0.5 0 119
1,2-Dichloroethane® 5 0.1 0.5 0 119
1,2-Dichloropropane 5 0.5 0.5 0 119
1,3,5-Trimethylbenzene 72 0.5 0.5 0 169
1,3-Dichlorobenzene 6.6 0.5 0.5 0 119
1,3-Dichloropropane NA 0.5 0.5 NA 119
1,4-Dichlorobenzene 75 0.5 0.5 0 119
2,2-Dichloropropane NA 0.5 1 NA 119
2-Chlorotoluene 150 0.5 0.5 0 119
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Table B-12 continued

. . Screening Lowest Highest Number of Number
Organic chemical a of

Level® (ug/L) | value (ug/L) | value (ug/L) | exceedences samples
2-Methylnaphthalene 260 0.5 2 0 58
4-Chlorotoluene 100° 0.5 0.5 0 119
Alachlor 2 0.19 0.22 0 118
Aldrin 0.098 0.19 0.22 118 118
Atrazine 3 0.19 0.22 0 118
Benzene 5 0.5 0.5 0 169
Benzo[a]pyrene” 5 0.19 0.3 0 118
Bis(2-ethylhexyl)phthalate” 6 0.5 18 3 (2 wells) 118
Bromobenzene 18 0.5 0.5 0 119
Bromochloromethane 1000° 0.5 0.5 0 119
Bromodichloromethane® 80 0.2 0.5 0 119
Bromoform 80 0.5 0.5 0 119
Bromomethane 10 0.5 1 0 119
Butachlor NA 0.2 0.55 NA 118
Carbon tetrachloride 5 0.5 0.5 0 119
Chlordane (technical) 2 0.24 0.26 0 91
Chlorobenzene 100 0.5 0.5 0 119
Chloroethane 430 0.5 1 0 119
Chloroform® 80 0.18 2.2 0 119
Chloromethane 260 0.5 1 0 119
cis-1,2-Dichloroethene® 70 0.5 45 0 119
cis-1,3-Dichloropropene 3.3¢ 0.5 0.5 0 119
Cyclohexane NA 0.5 1 NA 58
Di(2-ethylhexyl) adipate” 400 0.2 1.6 0 118
Dibromochloromethane® 80 0.09 0.5 0 119
Dibromomethane 80 0.5 0.5 0 119
Dichlorodifluoromethane 1700 0.5 1 0 119
Dieldrin 0.11 0.2 0.55 118f 118
DRO (C10-C20) NA 100 100 NA 141
Endrin 2 0.2 0.55 0 119
Ethylbenzene 74 0.5 0.5 0 169
gamma-BHC (Lindane) 0.2 0.19 0.22 g 118
GRO (C6-C10) NA 200 200 NA 141
Heptachlor 0.4 0.19 0.22 0 118
Heptachlor epoxide 0.2 0.2 0.44 91° 118
Hexachlorobenzene 1 0.19 0.22 0 118
Hexachlorobutadiene 15 0.5 1 0 119
Hexachlorocyclopentadiene 50 0.0002 2.2 0 118
Isopropylbenzene 800 0.5 0.5 0 169
m,p-Xylenes 280 1 1 0 169
Methoxychlor 40 0.0002 0.55 0 118
Methylene chloride 5 0.5 1 0 119
Metolachlor 240 0.19 0.22 0 118
Metribuzin 180 0.19 0.22 0 118
Naphthalene 520 0.5 0.5 0 169
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Table B-12 continued

. . Screening Lowest Highest Number of Number
Organic chemical a of

Level® (ug/L) | value (ug/L) | value (ug/L) | exceedences samples
n-Butylbenzene 80 0.5 0.5 0 119
n-Propylbenzene 80 0.5 0.5 0 169
ORO (C20-C34)° NA 100 190 NA 137
0-Xylene 280 0.5 0.5 0 169
PCB, Total 0.5 0.47 0.51 1’ 118
PCB-1016 NA 0.47 0.51 NA 91
PCB-1221 NA 0.47 0.51 NA 91
PCB-1232 NA 0.47 0.51 NA 91
PCB-1242 NA 0.47 0.51 NA 91
PCB-1248 NA 0.47 0.51 NA 91
PCB-1254 NA 0.47 0.51 NA 91
PCB-1260 NA 0.47 0.51 NA 91
Phenanthrene 52 0.19 0.24 0 52
p-Isopropyltoluene NA 0.5 0.5 NA 169
Propachlor 95 0.19 0.22 0 118
sec-Butylbenzene 80 0.5 0.5 0 169
Simazine 4 0.2 0.55 0 118
Styrene 100 0.5 0.5 0 119
tert-Butylbenzene 80 0.5 1 0 119
Tetrachloroethene 5 0.5 0.5 0 119
Toluene 790 0.5 0.5 0 169
Toxaphene 3 2.4 2.6 0 91
trans-1,2-Dichloroethene 100 0.5 0.5 0 119
trans-1,3-Dichloropropene 3.3¢ 0.5 0.5 0 119
Trichloroethene 5 0.5 0.5 0 119
Trichlorofluoromethane 2600 0.5 0.5 0 119
Vinyl chloride® 2 0.5 3 2 (1 well) 119

Xylenes, Total 280 1 1 0 2

Bold values are those over the screening level.
BHC = Benzene hexachloride

DRO = Diesel Range Organics

GRO = Gasoline Range Organics

ORO = Oil Range Organics

PCB = Polychlorinated biphenyl

a = Screening levels are the Michigan Department of Environmental Quality (MDEQ) Residential Drinking
Water Criteria unless otherwise noted (MDEQ 2011a).

b = The chemical was detected in at least one sample.

¢ = No screening level was available (NA = not available).

d = The screening level is the MDEQ’s Rule 57 human health value (MDEQ 201 1c).

e = The screening level is the EPA’s drinking water lifetime health advisory (EPA 2011a).
f = None of the values over the screening level were detections.
g = Heptachlor epoxide was not detected, but the reporting levels in samples from 28 wells were above the

screening level.
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Section 7 — Kalamazoo County (Kalamazoo River west of the Kalamazoo County/Calhoun
County border to Morrow Lake)

Table B-13: Inorganic chemicals (in milligrams per liter [mg/L]) analyzed in samples collected
between July 2010 and February 2011 from 51 wells located along the Kalamazoo River in

Kalamazoo County (Section 7), Michigan.

Inorganic Screening Lowest Highest Number of Nu(r?fber
chemical level® (mg/L) | value (mg/L) | value (mg/L) | exceedences

samples
Aluminum® 0.05 0.005 0.013 0 29
Antimonyb 0.006 0.00014 0.005 0 156
Arsenic” 0.01 0.00061 0.009 0 156
Barium® 2 0.001 0.291 0 156
Berylliumb 0.004 0.000045 0.001 0 242
Cadmium 0.005 0.0005 0.001 0 156
Chromium® 0.1 0.000062 0.005 0 156
Cobalt” 0.04 0.00013 0.005 0 156
Copper® 1 0.00087 0.99 0 156
Iron” 2.0° 0.008 6.6 3 (2 wells) 242
Lead" 0.004 0.000076 0.024 7 (6 wells) 156
Manganese® 0.86° 0.005 2.46 1 (1 well) 156
Mercury 0.002 0.0001 0.0002 0 243
Molybdenum” 0.073 0.00029 0.005 0 213
Nickel® 0.1 0.00013 0.014 0 242
Selenium® 0.05 0.00081 0.005 0 156
Silver” 0.034 0.00002 0.0005 0 156
Thallium® 0.002 0.0004 0.001 0 156
Titanium® NA® 0.00083 0.02 NA 86
Vanadium® 0.0045 0.00014 0.004 0 242
Zinc® 24 0.005 0.863 0 156

Bold values are those over the screening level.
a = Screening levels are the Michigan Department of Environmental Quality Residential
Drinking Water Criteria unless otherwise noted (MDEQ 2011a).

b = The chemical was detected in at least one sample.

¢ = Residential health-based drinking water value (MDEQ 2011b). Aesthetic impacts, to the
color and taste of the water, can be present.
d = No screening level was available (NA = not available).
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Table B-14: Organic chemicals (in micrograms per liter [pug/L]) analyzed in samples collected
between July 2010 and February 2011 from 56 wells located along the Kalamazoo River in

Kalamazoo County (Section 7), Michigan.

Organic chemical Screening Lowest value | Highest value | Number of | Number of
Level® (ug/L) (ng/L) (ng/L) exceedences | samples

1,1,1,2-Tetrachloroethane 77 0.5 0.5 0 156
1,1,1-Trichloroethane” 200 0.07 1.1 0 156
1,1,2,2-Tetrachloroethane 8.5 05 05 0 156
1,1,2-Trichloroethane 5 05 05 0 156
1,1-Dichloroethane” 880 0.2 0.5 0 156
1,1-Dichloroethene 7 0.5 0.5 0 156
1,1-Dichloropropene NA® 0.5 0.5 NA 156
1,2,3-Trichlorobenzene 554 05 1 0 156
1,2,3-Trichloropropane 42 0.5 1 0 156
1,2,3-Trimethylbenzene 290¢ 0.5 0.5 0 92
1,2,4-Trichlorobenzene 70 0.5 0.5 0 156
1,2,4-Trimethylbenzene 63 0.5 0.5 0 242
1,2-Dibromoethane 5 0.5 0.5 0 156
1,2-Dichlorobenzene 600 0.5 0.5 0 156
1,2-Dichloroethane 5 0.5 0.5 0 156
1,2-Dichloropropane 5 0.5 0.5 0 156
1,3,5-Trimethylbenzene 72 0.5 0.5 0 242
1,3-Dichlorobenzene 6.6 0.5 0.5 0 156
1,3-Dichloropropane NA 0.5 0.5 NA 156
1,4-Dichlorobenzene 75 0.5 0.5 0 156
2,2-Dichloropropane NA 0.5 1 NA 156
2-Chlorotoluene 150 0.5 0.5 0 156
2-Methylnaphthalene 260 0.5 2 0 92
4-Chlorotoluene 100° 0.5 0.5 0 156
Alachlor 2 0.019 0.22 0 156
Aldrin 0.098 0.019 0.22 155' 156
Atrazine 3 0.019 0.22 0 156
Benzene 5 05 05 0 242
Benzo[a]pyrene 5 0.019 0.22 0 156
Bis(2-ethylhexyl)phthalate® 6 0.19 18 2 (1 well) 156
Bromobenzene 18 0.5 0.5 0 156
Bromochloromethane 1000° 0.5 0.5 0 156
Bromodichloromethane® 80 0.1 0.5 0 156
Bromoform® 80 0.4 0.5 0 156
Bromomethane 10 0.5 1 0 156
Butachlor NA 0.048 0.56 NA 156
Carbon tetrachloride 5 0.5 0.5 0 156
Chlordane (technical) 2 0.24 0.27 0 125
Chlorobenzene 100 0.5 0.5 0 156
Chloroethane 430 0.5 1 0 156
Chloroform® 80 0.05 0.5 0 156
Chloromethane 260 0.5 1 0 156
cis-1,2-Dichloroethene 70 0.5 0.5 0 156
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Table B-14 continued

. . Screenin Lowest value | Highest value | Number of | Number of

Organic chemical Level® (ug/gL) (ug/L) g(ug/L) exceedences | samples
cis-1,3-Dichloropropene 3.3¢ 0.5 0.5 0 156
Cyclohexane NA 0.5 1 NA 92
Di(2-ethylhexyl) adipate® 400 0.14 1.7 0 156
Dibromochloromethane® 80 0.2 0.5 0 156
Dibromomethane 80 0.5 0.5 0 156
Dichlorodifluoromethane 1700 0.5 1 0 156
Dieldrin 0.11 0.048 0.56 155' 156
DRO (C10-C20) NA 100 100 NA 166
Endrin 2 0.048 0.56 0 156
Ethylbenzene 74 0.5 0.5 0 242
gamma-BHC (Lindane) 0.2 0.019 0.22 18" 156
GRO (C6-C10) NA 200 200 NA 166
Heptachlor 0.4 0.019 0.22 0 156
Heptachlor epoxide 0.2 0.038 0.44 1241 156
Hexachlorobenzene 1 0.019 0.22 0 156
Hexachlorobutadiene 15 0.5 1 0 156
Hexachlorocyclopentadiene 50 0.0002 2.2 0 156
Isopropylbenzene 800 0.5 0.5 0 242
m,p-Xylenes 280 1 1 0 242
Methoxychlor 40 0.0002 0.56 0 156
Methylene chloride 5 0.5 1 0 156
Metolachlor 240 0.019 0.22 0 156
Metribuzin 180 0.019 0.22 0 156
Naphthalene 520 0.5 0.5 0 242
n-Butylbenzene 80 0.5 0.5 0 156
n-Propylbenzene 80 0.5 0.5 0 242
ORO (C20-C34) NA 100 100 NA 166
0-Xylene 280 0.5 0.5 0 242
PCB, Total 0.5 0.0005 0.53 2' 156
PCB-1016 NA 0.47 0.53 NA 125
PCB-1221 NA 0.47 0.53 NA 125
PCB-1232 NA 0.47 0.53 NA 125
PCB-1242 NA 0.47 0.53 NA 125
PCB-1248 NA 0.47 0.53 NA 125
PCB-1254 NA 0.47 0.53 NA 125
PCB-1260 NA 0.47 0.53 NA 125
Phenanthrene” 52 0.032 0.21 0 86
p-1sopropyltoluene NA 0.5 0.5 NA 242
Propachlor 95 0.019 0.22 0 156
sec-Butylbenzene 80 0.5 0.5 0 242
Simazine 4 0.048 0.56 0 156
Styrene 100 0.5 0.5 0 156
tert-Butylbenzene 80 0.5 1 0 156
Tetrachloroethene 5 0.5 0.5 0 156
Toluene 790 0.5 0.5 0 242
Toxaphene 3 24 2.7 0 125
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Table B-14 continued
. . Screenin Lowest value | Highest value | Number of | Number of

Organic chemical Level® (ug/gL) (ug/L) g(ug/L) exceedences | samples
trans-1,2-Dichloroethene 100 0.5 0.5 0 156
trans-1,3-Dichloropropene 3.3¢ 0.5 0.5 0 156
Trichloroethene” 5 0.2 0.5 0 156
Trichlorofluoromethane 2600 05 05 0 156
Vinyl chloride 2 0.5 1 0 156

Xylenes, Total 280 1 1 0 4

Bold values are those over the screening level.

BHC = Benzene hexachloride

DRO = Diesel Range Organics

GRO = Gasoline Range Organics

ORO = Qil Range Organics

PCB = Polychlorinated biphenyl

a = Screening levels are the Michigan Department of Environmental Quality (MDEQ) Residential Drinking
Water Criteria unless otherwise noted (MDEQ 2011a).

b = The chemical was detected in at least one sample.

¢ = No screening level was available (NA = not available).

d = The screening level is the MDEQ’s Rule 57 human health value (MDEQ 2011c).

e = The screening level is the EPA’s drinking water lifetime health advisory (EPA 2011a).
f = None of the values over the screening level were detections.

Organic chemicals with reporting limits above the screening levels®

Five chemicals had reporting limits that were over the screening levels in many of the sections.
These chemicals were aldrin, dieldrin, gamma-BHC (Lindane), heptachlor epoxide, and total
PCBs. The crude oil did not have detectable levels of PCBs, and as the other chemicals listed are
pesticides they are not expected to be in the oil. If chemicals are not detected above the reporting
limit, the exact concentration of the chemical is unknown. As the chemicals are below the
reporting limit and are not expected to be present, the EPA recommends use of one-half of the
reporting limit to represent the actual levels of the chemical (EPA 1989). People can contact their
local health department to discuss appropriate testing to confirm whether or not these chemicals
are present in their drinking water wells.

Aldrin was not detected in any of the samples, although the reporting limit ranged up to 0.22
pg/L. The one-half of the maximum reporting limit for all of the samples was 0.11 pg/L, which
was over the screening level of 0.098 pg/L. If adults and children were to drink water with 0.11
pg aldrin/L, they would ingest up to 0.3 pg/day with a highest dose of aldrin that a person would
drink being 0.01 pg/kg/day.? This dose is below ATSDR’s oral chronic MRL of 0.03 pg/kg/day
(ATSDR 2002b). People’s health would not be harmed by these levels of aldrin.

Dieldrin was not detected in any of the samples, but the maximum reporting limit was 0.56 pg/L.
One-half of that reporting limit, 0.28 ug/L, was above the screening level of 0.11 pg/L. If adults

*! This discussion pertains to data from wells in both Calhoun and Kalamazoo Counties.

22 Adults drinking 2.7 L of water per day (EPA 2011b) with 0.11 pg aldrin/L would drink 0.3 ug aldrin/day. An 80
kg (EPA 2011b) adult would have a dose of 0.004 pg/kg/day. Children drinking 1 L of water per day (EPA 2008)
with 0.11 pg aldrin/L would drink 0.11 pg aldrin/day. A 10 kg (EPA 2008) child would have a dose of 0.01

pg/kg/day.
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and children were drinking water with 0.11 pg/L, a person could drink up to 0.8 pg/day. The
highest dose of dieldrin that a person would ingest would be 0.03 pg/kg/day.?® ATSDR’s oral
chronic MRL for dieldrin is 0.05 mg/kg/day (ATSDR 2002b), which is higher than the highest
amount people could ingest. People’s health would not be harmed by these levels of dieldrin.

The maximum reporting limit for gamma-BHC (Lindane) was 0.22 ug/L. This chemical was not
detected in any of the samples. One-half of the reporting limit, 0.11 pg/L, is below the screening
level of 0.2 ug/L. People’s health would not be harmed by these levels, if gamma-BHC
(Lindane) was present in the water.

Heptachlor epoxide was detected in two samples from two different wells. These wells are over
one mile apart. In one of the samples (0.69 ug/L), a duplicate sample collected on the same did
not detect heptachlor epoxide (the reporting limit was 0.39 pg/L). In the sample from the other
well, heptachlor epoxide was detected at 0.44 pg/L. A sample taken 10 days earlier did not detect
heptachlor epoxide (the reporting limit was 0.38 pg/L). If the groundwater for these two drinking
water wells has heptachlor epoxide, the levels are close to or below the reporting limits.

The rest of the samples did not have any detections of heptachlor epoxide, but the maximum
reporting limit was 0.43 pg/L, which was above the screening level of 0.2 pg/L. One-half of the
maximum reporting limit is 0.22 pg/L. Adults and children drinking water with 0.22 pg/L, would
drink up to 0.6 pg/day and the highest dose of that people would be exposed to would be 0.02
ug/kg/day.?* The EPA RfD for heptachlor epoxide is 0.000013 pg/kg/day (EPA 1991b). The
RfD is lower than the highest dose of heptachlor epoxide people may be exposed to (0.02
pa/kg/day). Health effects are possible if heptachlor epoxide is present at these levels in people’s
water. If people’s drinking water well sample results are consistently above the screening level,
people may want to consider testing to confirm whether heptachlor epoxide is present or not.

Total PCBs were not detected in any of the samples. The maximum reporting limit was 0.53
Mg/L. On-half of that limit was 0.27 pg/L, which is below the screening level of 0.5 pg/L.
People’s health would not be harmed by these levels if PCBs were present in the water.

2 Adults drinking 2.7 L of water per day (EPA 2011b) with 0.28 pg dieldrin/L would drink 0.8 pg dieldrin/day. An
80 kg (EPA 2011b) adult would have a dose of 0.009 ug/kg/day. Children drinking 1 L of water per day (EPA 2008)
with 0.28 ug dieldrin/L would drink 0.28 ug dieldrin/day. A 10 kg (EPA 2008) child would have a dose of 0.03
ug/kg/day.

#* Adults drinking 2.7 L of water per day (EPA 2011b) with 0.22 pg heptachlor epoxide/L would drink 0.6 pg
heptachlor epoxide/day. An 80 kg (EPA 2011b) adult would have a dose of 0.007 pg/kg/day. Children drinking 1 L
of water per day (EPA 2008) with 0.22 ug heptachlor epoxide/L would drink 0.22 ug heptachlor epoxide/day. A 10
kg (EPA 2008) child would have a dose of 0.02 pg/kg/day.
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Appendix C: Responses to Public Comments

Only Enbridge Energy, Limited Partnership (Enbridge) and their contractors provided comments
and questions on this Public Health Assessment (PHA), which are below. Responses are after the
applicable comment, indicated by the word “Response” and a different font. If comments and
questions prompted changes to the PHA, the page number for the changes was noted.

MEMORANDUM
DATE: July 25, 2012

TO: Michigan Department of Community Health Attn: Jennifer Gray

FROM: Robert Steede, Enbridge Energy, Limited Partnership
Jenny Phillips, AECOM

Re: Submittal of Public Comment on Public Health Assessment Kalamazoo River/Enbridge Spill:
Evaluation of crude oil release to Talmadge Creek and Kalamazoo River on residential drinking
water wells in nearby communities (Calhoun and Kalamazoo Counties, Michigan). Initial/Public
Comment Release (dated May 17, 2012)

1.0 GENERAL COMMENTS
*  The comments contained herein have been compiled by Enbridge Energy, Limited Partnership
(Enbridge) and AECOM. The following comments note the section title of the document, the page
number, and paragraph number as appropriate for reference back to the draft document.

2.0 SUMMARY SECTION
Enbridge agrees with the conclusions presented in the summary of the Michigan Department of
Community Health (MDCH) and Agency for Toxic Substances and Disease Registry (ATSDR) Public
Health Assessment (PHA) Draft (May 2012), specifically:
+ MDCH concluded that no oil-related organic chemicals were found in residential potable drinking
water wells, due to Enbridge oil.
*  MDCH concluded only two inorganic chemicals present in the crude oil (iron and nickel) are
present in residential potable drinking water wells, at levels that are not harmful to human health.
MDCH documented further that the iron and nickel that have been previously detected from
residential potable drinking water wells in Calhoun and Kalamazoo Counties are likely naturally
occurring. We note there were also limited exceedances of mercury and vanadium; however, they
are not believed to be associated with Enbridge oil.
+ MDCH concluded that two inorganic chemicals (lead and arsenic) are present at harmful levels,
but were not present in the crude oil.

Response: Regarding the “limited exceedences of mercury and vanadium,” no exceedences of
the mercury screening level used in the PHA (0.002 mg/L, which is the MDEQ
Residential Drinking Water Criterion [RDWC]) were identified. The maximum level
of mercury presented in Table A of the submitted comments was 0.00034 mg/L,
which is below the screening level used in the PHA. As noted in Table A, the
mercury exceedences were not of the MDEQ RDWC. The PHA does not address
regulatory compliance (see page 11). For the vanadium exceedence, the only level
noted in Table A was analyzed using Method SW6020A, which is not an approved
drinking water analytical method. As stated on page 14 (and also in the first
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paragraph of Sections 1 to 7), data was excluded if the appropriate analytical methods
were not used.

For clarity, Enbridge suggests adding some further detail regarding why arsenic and lead are discussed
separately. Enbridge attributes the additional discussion to the fact that arsenic and lead are detected
above the Federal Drinking Water Criteria more frequently than other parameters. As of July 2011,
arsenic had been detected exceeding Federal Drinking Water Criteria Maximum Contaminant Level
(MCL) of 10 micrograms per Liter (ug/L) in 95 out of 912 potable water sample results (as of May 2012,
see attached Table A for a summary of the private drinking water well data). Additionally, lead had been
detected exceeding MCL of 15 ug/L in 53 out of 912 potable water sample results. As shown in Table A>,
other limited exceedances of non-oil related chemicals have been detected. For accuracy purposes,
Enbridge suggests that MDCH mention these chemicals and state that the focus on arsenic and lead is

due to the higher frequency of samples where the concentration exceeds the MCL, if that is the
reasoning.

Response: Arsenic and lead are discussed separately because, as the purpose on page 10 and 11
stated, this PHA evaluated the chemicals present in drinking water and whether any
of those levels could harm human health. Levels of arsenic and lead measured in
some of the drinking water samples, collected from a few wells, could harm people’s
health if consumed long-term.

Page 10, 1st paragraph: The document includes data from "over 600 individual samples" from more than
150 wells, collected until August 2011. Two points of note regarding this statement:
1) The text of the PHA is unclear in places in regards to the timeframe of samples included in the
PHA. It is stated that the report "summarizes the results of that program from the start of testing
until August 2011" (per Summary). However, the data tables and summaries are based on data
collected only through February 2011. The text is unclear in places on what data it is referring to
and for clarity should be reconciled.

Response: The Summary includes a description of the PHA as a whole, which includes Tables 2-
15 in the PHA discussing the data until February 2011 and the section, “Sampling
results from February to August 2011” and Table 16, discussing the data from
February to August 2011. (Please note that the section heading “Sampling results
from February to August 2011” is now “Sampling results from February 2011 to
March 2012” and now includes data from February 2011 to March 2012.)

2) Since February 2011, the total number of samples has increased substantially and now numbers
over 2,000 samples for certain analytes. The sampling results collected since August 2011 have
not given reason to modify the conclusions, but the document should acknowledge the additional
available data here and throughout, and update the text section that is currently titled Sampling
results from February to August 2011.

Response: Sample numbers were changed on pages 26, 27, 29, 33, and 34. The section heading
“Sampling results from February to August 2011 was updated and is now “Sampling
results from February 2011 to March 2012.”

25 . P . -
Screening criteria utilized in Table A include Part 201 of Michigan's Act 451 of 1994, as amended (Part 201)
Generic Residential Cleanup Criteria:

MIGW-RESCOM1 DW = Residential Drinking Water Criteria

MIGW-SWINT = Groundwater Surface Water Interface Criteria

All data presented in the table was from samples collected from July 2010 through and including May 2012.
Criteria were promulgated March 25, 2011 within the Administrative Rules for Part 201
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Page 10. 1st paragraph: The statement "The program is still ongoing and is expected to continue for
several years." should be revised. May 1,2012, the Michigan Department of Environmental Quality

(MDEQ) agreed to a reduction in scope (frequency) for potable well sampling and documented the

potential for request to petition for no further monitoring in 2013 (MDEQ, 2012). The duration of the
sampling program will be directed by MDEQ), the text should be updated to state as such. Enbridge
suggests the sentence be revised to state "The program is still ongoing.”

Response: This sentence has been revised. See page 14.

3.0 PURPOSE AND HEALTH ISSUES

Though not critical for report conclusions, Enbridge notes that 353 residential potable drinking water wells
outside the 200 foot inundation area were sampled one or more times prior to the focus of sampling within
the 200 foot inundation zone.

The purpose of this report is stated as discussion of "the chemical levels present in the drinking water well
samples and whether any chemicals are present at levels that could harm people's health." For clarity and
to aid in the interpretation of results presented in tables, Enbridge suggests that you add to the purpose
"the chemical levels present in the residential potable drinking water well samples and whether any

chemicals associated with the Enbridge release of crude oil are present at levels that could harm people's
health."

Response: The purpose was to evaluate the available data, which included non-oil related
chemicals. Therefore, the purpose was not to solely evaluated chemicals associated
with the Enbridge release of the crude oil. This was clarified on page 11.

4.0 BACKGROUND
Page 11, 1stparagraph: 1stsentence correction. Please correct to reflect that some but not all of the oll
entered Talmadge Creek.

Response: The sentence was changed, see page 11.

Page 11, 3" paragraph: Text edit suggestions. The released oil was eventually contained at Morrow
Lake, which was more than 30 37 miles downstream from the release (MDEQ, 2010a).

Response: The suggested edit was made on page 11.

Page 13, Figure Title: typographical error, July 2011 2010

Response: The correction was made on page 13.

Page 14, 1* paragraph: Suggested text edit. 168 wells were in the eligible sampling program.
Response: The correction was made on page 14.

Page 14, 1* paragraph: As noted in comment on the Summary, the sampling program has been reduced
recently. Enbridge suggests that the sentence be revised to state "The program is still ongoing."

Response: The sentence was changed on page 12 and 14.

Page 14, 1* paragraph: The link to the sampling plan does not appear to be reflective of the latest
version, please update for clarity.

Response: A citation for the latest version of the sampling plan is on page 14.
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Page 14, 2" paragraph under "Hydrogeological Study": The sentence, "The area around the Ceresco
Dam will continue to be monitored for groundwater flow and the presence of any oil-related chemicals", is
not accurate. There is currently no groundwater monitoring plan for the monitoring wells and therefore,
collection of static water levels and chemistry data in groundwater is not continuing. However, the
Ceresco residential potable drinking water wells are included in the current potable quarterly sampling. In
addition there is one surface water/sediment monitoring location just below the dam that is sampled on a
monthly basis for surface water and quarterly for sediment.

Response: The sentence was changed to reflect this information (see page 14).

5.0 DISCUSSION

5.1 Environmental Contamination

Page 15, Table 1: The last column notes the number of wells in each section. This column heading
should be updated to include the timeframe such as "The number of wells sampled in each section
between August 2010 and February 2011 and the locations of these sections are included." as this
information is no longer accurate in July 2012.

Response: The timeframe was added to the title of the table and the accompanying text (see page
15).

Additionally, the total number of wells in the last column is equal to 216, not the 167 referenced. Update
for accuracy.

Response: Wells were included that may have been part of the program and later removed, or
wells that were sampled in the first week that appeared to have been located in the
correct area for the section as long as drinking water analytical methods were used. (It
should be noted that there are no drinking water analytical methods for the chemical
groups DRO, GRO, and ORO only the individual chemicals, so any results from these
groups were included from relevant wells.) This was explained on page 15.

Page 15, paragraph following Table 1: Text should be updated to reflect the total number of samples and
results at the time of report finalization.

Response: The Scribe data base was accessed on August 9, 2012 and the sample information
were current through March 2012. Sample numbers and results will be as current as
possible.

Page 15, last paragraph. The text notes that if chemicals were not detected, the reporting limit was used.
It should be noted here (as it is in footnote 18 on page 32) that chemicals can often be reliably detected
between the lower detection limit and the reporting limit, but only as estimates for the amounts present. J-
flagged detected data should be noted as appropriate in the tables if utilized.

Response: A footnote was included on page 15 with this information. All J-flagged values were
detections and these values were not the maximum value for any chemical.

5.1.1 General Comments on Section Tables and Text

The tables in this section do not differentiate between detected and non-detected chemicals. This can be
misleading as it implies these chemicals may be of site-specific concern. For example, in Table 3 up to 9
organic chemicals with no screening level are listed. It is unclear why MDCH considers the non-detect
data relevant for this document. If the chemical was detected, then its inclusion in the table with or without
screening levels is appropriate. However, the need to include a summary of selected data that was not
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detected (see attached Table A, many more chemicals were analyzed and are nondetect) is confusing
and should be revised to include only detected data. Text edits for clarity should also be completed.

Response: Non-detect data is relevant to evaluate for potential exposures. If the chemical was not
detected and the reporting limit was lower than the screening levels, the chemicals
were not included in the tables in the main body of the document. If the chemical had
no screening level, it was retained for discussion. Non-detect does not mean not
present, just that it wasn’t present above a certain level. The reporting limit shows
how small of an amount of the chemical that can be accurately measured. Without a
screening level to compare the reporting limit to, further discussion is needed.

Page 17, Table 3, 7, 9, and 13: On these tables, the Screening Level column and the Number of
Exceedances column is missing. Update for accuracy and clarity.

Response: The chemicals in the tables have no screening levels, and therefore no exceedences, as
both the table title and the accompanying text indicate.

5.1.2 Text within each River Section Discussion

Enbridge suggested an edit to the Purpose statement above, for clarity, each section of text should be
updated to reflect the finding of the analytical testing, relative to the Enbridge release of crude oil. This will
assist the reader in interpretation as there were several non-crude oil related detections summarized in
text of this report.

Response: As stated above, all chemical levels were evaluated, not just those chemicals that were
oil-related.

Page 26, Sampling results from February to August 2011: The text and table are unclear as to what the
last column represents. Is this the total number of samples within the timeframe of February to August
20117 Suggest update of column title for clarity.

Response: It is the total number of samples analyzed from February to August 2011.
Clarification was provided in the table title and accompanying text (see page 26 and
27). Please note the section heading “Sampling results from February to August
2011 has been updated to “Sampling results from February 2011 to March 2012.”

5.2 Exposure Pathways Analysis

Page 27, Table 17: The last column is confusing. What does the term completed mean? Please add a
footnote to define the terms used, as this is the basis for determining what is of potential concern.
Additionally, the text should be tied back to the purpose of the document, which as Enbridge suggests
should document data results and the impact associated with the Enbridge release of crude oil to
residential potable drinking water wells, or lack thereof.

Response: Completed indicates that all five elements of an exposure pathway were present. This
was described in the accompanying text and in footnotes added to the table (see page
28).

Page 27, 3" full paragraph: This paragraph has included iron as a non-oil related compound and the
paragraph above, refers to iron as oil-related but naturally occurring. Delete iron from this paragraph.

Response: This was clarified (see page 27).
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Page 27, last paragraph: This paragraph appears to list uncertainties, but the topic is not introduced or
the significance of the issues listed is not explained.

Response: This was clarified (see page 28).

5.3 Toxicological Evaluation

General Comment: The total sample number, and where applicable, the number of exceedances, should
be updated to account for recent sampling at a minimum in the text section currently titled, Sampling
results from February to August 2011. As an example, antimony sample numbers are now at 912
samples, from the 688 reported in this document, and p-isopropyltoeluene sample size has increased
from 1,042 to 1,618. There is still only the single reported exceedance.

Response: Sample numbers were as updated and were current as of August 9, 2012, based on the

sampling results in the Scribe data base (see pages 26, 27, 29, 33, and 34).

Additionally, the selection of chemicals for discussion should be clarified. There are several other
detections and exceedances on non-oil related analytes. For example, in Table A, the metals: aluminum,
antimony, arsenic, barium, cadmium, copper, lead, manganese, sodium, and zinc had all exceeded an
MCL in at least one sample. While the detections of these compounds are not attributed to the Line 68
release, in this section, only antimony, arsenic, lead, and manganese are discussed.

Response: Please see the list below describing the exclusion of the chemicals.

Aluminum, Cadmium, and Zinc — The samples were analyzed with SW6020A. This is
not a drinking water analytical method and, because of that, these data were not included
in the analysis. Aluminum levels were evaluated in 153 samples. Cadmium and zinc
levels were evaluated in 688 samples.

Barium — There was one exceedence of the barium MCL. This sample had not been
included in the evaluation as it was taken in October 2010 and the well was not included
in the drinking water sampling program. (The barium level in a sample collected two
months earlier was 0.027 mg/L, which was far below the screening level of 2.0 mg/L.)
Even if people were drinking water with barium levels of 2.26 mg/L, the maximum
amount of barium people would be drinking (0.23 mg/kg/day) would only be slightly
higher than the ATSDR chronic oral Minimal Risk Level of 0.2 mg/kg/day. This MRL is
an amount of barium that is not expected to cause health effects for a lifetime of
exposure. (Homeowners were provided all results of well sampling.)

Copper — The drinking water screening level was 1.0 mg/L. The maximum copper level
in the samples was 0.99 mg/L. No sample had copper levels over the screening level. (It
should be noted that items in Table A were compared to other MDEQ criteria, which may
be relevant for regulatory compliance, for instance to protect aquatic life, but those may
be lower than levels that are protective of human health.)

Sodium - The samples were analyzed with SW6020A. No sodium samples were analyzed
with drinking water analytical methods.

5.3.1 Page 32, Contaminants with No Screening Levels Evaluation

Consistent with the previous comment, Enbridge finds this discussion confusing. The inclusion of
chemicals that were never detected is misleading and does not add to the conclusions of the document.
For example, what action would be taken if in >1000 samples, an analyte was never detected? Enbridge
suggests that for clarity purposes, this section focus only on detected analytes.
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Response: If a chemical does not have a screening level, it doesn’t matter whether they were
detected or not. Non-detected does not mean not present. It only means that it wasn’t
present above a certain level. Without a screening level, those chemicals need to be
evaluated further. This discussion was retained.

5.3.2 Page 35, Children's Health Considerations
It would be helpful to the reader to remind them that the screening levels utilized are protective of human
health and the environment, including children.

Response: Thank you for the suggestion. A sentence was added (see page 35).

6.0 COMMUNITY HEALTH CONCERNS
No comments on this section.

7.0 CONCLUSIONS
Page 35: Enbridge concurs that the levels of nickel and iron will not harm people's health, and are also
within the typical ranges seen in the area.

Page 35, 2" paragraph in section: Arsenic and lead are present at levels that may harm people's health
in some wells only, and should not be seen as an area-wide problem. Statement should be revised.
Additionally, sporadic detections of arsenic and lead in potable wells is an issue observed throughout the
area that is not related to the Line 68 release.

Response: This has been clarified on page 10 and 36. Arsenic and lead have been found,
sometimes at levels that are a health concern, in water samples throughout Michigan.

The conclusions should tie back to the purpose, stating that the Enbridge release did not impact any
residential potable drinking water wells within 200 feet of the impacted river area.

8.0 RECOMMENDATIONS

Page 35. Enbridge agrees that the public should contact the local public health department to discuss
arsenic and lead results. However, the final sentence should be expanded to reiterate that the arsenic
and lead issues are not related to the Enbridge crude oil release and also tie back to the purpose, stating
that the Enbridge release did not impact any potable drinking water wells within 200 feet of the impacted
river area.

Response: As stated above, the purpose was to evaluate the available data, which included non-
oil related chemicals.
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Table A. Drinking Water Monitoring Detections and Screening Summary
Enbridge Line 6B MP 608 Marshall, MI Pipeline Release
Enbridge Energy, Limited Partnership

Analysis Summary Screening Summary
@ . -
- 81 8 8 w =8
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Compound Sos>|zolze 0w 3S So |zid| S&id S=
Carbon (ugll)
Total Organic Carbon [ 33000 T 441 | 744 ] NCE [ NCE [ 0 | NA ] NA
Metals (ug/l)
Aluminum 940 17 376 | MIGW-RESCOM1DW 50 3 8/9/2010 | C02033EWP1
Antimony 7.3 26 912 | MIGW-RESCOM1DW 6 1 1/27/2011 | CO601CEWP1
Arsenic 48 337 | 912 | MIGW-RESCOM1DW 10 95 11/19/2010 | C04879DWP1
Barium 2260 759 | 912 MIGW-SWINT 1100 1 10/22/2010 | C00398DB
Beryllium 1.2 76 1784 | MIGW-RESCOM1DW 4 0 NA NA
Cadmium 10 20 912 MIGW-SWINT 4.2 1 8/7/2010 CO0129FBA
Calcium 130000 | 163 172 NCE NCE 0 NA NA
Chromium (Total) 7 46 912 MIGW-SWINT 150 0 NA NA
Cobalt 1.2 48 912 | MIGW-RESCOM1DW 40 0 NA NA
Copper 990 669 | 912 MIGW-SWINT 18 169 4/4/2011 C10619FWP1
Hardness 440000 53 53 NCE NCE 0 NA NA
Iron 41000 [ 1474 | 1784 | MIGW-RESCOM1DW | 300 | 1098 | 4/24/2012|C086970PW2
Lead 115 208 | 912 | MIGW-RESCOM1DW 4 53 2/15/2011 | C024080PW1
Magnesium 33000 164 172 | MIGW-RESCOM1DW | 400000 0 NA NA
Manganese 2460 641 912 | MIGW-RESCOM1DW 50 512 4/4/2011 C10619FWP1
Mercury (Total) 0.34 14 1784 MIGW-SWINT 0.0013 14 8/11/2011 CO05315A
Molybdenum 11 305 | 1408 | MIGW-RESCOM1DW 73 0 NA NA
Nickel 150 421 | 1785 | MIGW-RESCOM1DW 100 3 8/9/2011 C052339PW1
Potassium ND 0 166 NCE NCE 0 NA NA
Selenium 4.2 12 912 MIGW-SWINT 5 0 NA NA
Silver 0.16 12 912 MIGW-SWINT 0.2 0 NA NA
Sodium 460000 | 166 166 | MIGW-RESCOM1DW | 120000 10 8/17/2010 COB43E6A
Thallium 0.63 9 912 | MIGW-RESCOM1DW 2 0 NA NA
Titanium 39 266 | 872 NCE NCE 0 NA NA
Vanadium 5.4 141 | 1786 | MIGW-RESCOM1DW 4.5 1 8/9/2010 | CO2033EWP1
Zinc 3100 656 | 912 MIGW-SWINT 240 38 1/18/2011 | C024080PW1
PCB (ugl)
Araclor 1016 ND 0 616 NCE NCE 0 NA NA
Aroclor 1221 ND 0 616 NCE NCE 0 NA NA
Aroclor 1232 ND 0 616 NCE NCE 0 NA NA
Aroclor 1242 ND 0 616 NCE NCE 0 NA NA
Aroclor 1248 ND 0 616 NCE NCE 0 NA NA
Aroclor 1254 ND 0 616 NCE NCE 0 NA NA
Aroclor 1260 0.065 1 616 NCE NCE 0 NA NA
Chlordane ND 0 528 | MIGW-RESCOM1DW 2 0 NA NA
Polychlorinated biphenyls (PCBs), total ND 0 528 MIGW-SWINT 0.2 0 NA NA
Toxaphene ND 0 528 MIGW-SWINT 1 0 NA NA
Pest/PCB (ug/l)
Aroclor 1016 ND 0 2 NCE NCE 0 NA NA
Aroclor 1221 ND 0 2 NCE NCE 0 NA NA
Aroclor 1232 ND 0 2 NCE NCE 0 NA NA
Aroclor 1242 ND 0 2 NCE NCE 0 NA NA
Aroclor 1248 ND 0 2 NCE NCE 0 NA NA
Aroclor 1254 ND 0 2 NCE NCE 0 NA NA
Aroclor 1260 ND 0 2 NCE NCE 0 NA NA
Chlordane ND 0 2 MIGW-RESCOM1DW 2 0 NA NA
Hexachlorocyclopentadiene (C-56) ND 0 75 | MIGW-RESCOM1DW 50 0 NA NA
Methoxychlor ND 0 62 | MIGW-RESCOM1DW 40 0 NA NA
Polychlorinated biphenyls (PCBs), fotal ND 0 217 MIGW-SWINT 0.2 0 NA NA
Toxaphene ND 0 2 MIGW-SWINT 1 0 NA NA
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Table A. Drinking Water Monitoring Detections and Screening Summary
Enbridge Line 6B MP 608 Marshall, MI Pipeline Release

Enbridge Energy, Limited Partnership

Analysis Summary Screening Summary
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Compound =0>[(zolzox w35 S5 | =4 [l 1] S=4d

PNA (ugll)

1,2,4-Trichlorobenzene ND 0 166 | MIGW-RESCOM1DW 70 0 NA NA
1,2-Dichlorobenzene ND 0 166 MIGW-SWINT 13 0 NA NA
1,3-Dichlorobenzene ND 0 166 | MIGW-RESCOM1DW 6.6 0 NA NA
1,4-Dichlorobenzene ND 0 166 MIGW-SWINT 17 0 NA NA
2,4,5-Trichlorophenol ND 0 166 | MIGW-RESCOM1DW 730 0 NA NA
2,4,6-Trichlorophenol ND 0 166 MIGW-SWINT 5 0 NA NA
2,4-Dichlorophenol ND 0 166 MIGW-SWINT 11 0 NA NA
2,4-Dimethylphenol ND 0 166 | MIGW-RESCOM1DW | 370 0 NA NA
2,4-Dinitrophenol ND 0 166 NCE NCE 0 NA NA
2,4-Dinitrotoluene ND 0 166 | MIGW-RESCOM1DW 7.7 0 NA NA
2,6-Dinitrotoluene ND 0 166 NCE NCE 0 NA NA
2-Chloronaphthalene ND 0 196 | MIGW-RESCOM1DW | 1800 0 NA NA
2-Chlorophenol ND 0 166 MIGW-SWINT 18 0 NA NA
2-Methyl-4,6-dinitrophenol ND 0 166 | MIGW-RESCOM1DW 20 0 NA NA
2-Methylnaphthalene ND 0 305 MIGW-SWINT 19 0 NA NA
2-Methylphenol ND 0 166 NCE NCE 0 NA NA
2-Nitroaniline ND 0 166 NCE NCE 0 NA NA
2-Nitrophenol ND 0 166 | MIGW-RESCOM1DW 20 0 NA NA
3,3"-Dichlorobenzidine ND 0 166 MIGW-SWINT 0.3 0 NA NA
3-Nitroaniline ND 0 166 NCE NCE 0 NA NA
4-Bromopheny! phenylether ND 0 166 NCE NCE 0 NA NA
4-Chloro-3-methylphenol ND 0 166 MIGW-SWINT 74 0 NA NA
4-Chloroaniline ND 0 166 NCE NCE 0 NA NA
4-Chlorophenyl phenylether ND 0 166 NCE NCE 0 NA NA
4-Methylphenal ND 0 166 NCE NCE 0 NA NA
4-Nitroaniline ND 0 166 NCE NCE 0 NA NA
4-Nitrophenol ND 0 166 NCE NCE 0 NA NA
Acenaphthene ND 0 305 MIGW-SWINT 38 0 NA NA
Acenaphthyiene ND 0 306 | MIGW-RESCOM1DW 52 0 NA NA
Anthracene ND 0 305 MIGW-CONTACT 43 Q0 NA NA
Benzo(a)anthracene ND 0 305 | MIGW-RESCOM1DW 2.1 0 NA NA
Benzo(a)pyrene ND 0 305 MIGW-CONTACT 1 0 NA NA
Benzo(b)fluoranthene ND 0 305 MIGW-CONTACT 15 0 NA NA
Benzo(g; h,i)perylene ND 0 305 | MIGW-SOLUBILITY 0.26 0 NA NA
Benzo(k)fluoranthene ND 0 305 [ MIGW-SOLUBILITY 0.8 0 NA NA
Bis(2-chloroethoxy) methane ND 0 166 NCE NCE 0 NA NA
Bis(2-chloroethyl)ether ND 0 166 MIGW-SWINT 1 0 NA NA
|Bis(2-chloroisopropyl) ether ND 0 166 NCE NCE 0 NA NA
Bis(2-ethylhexyl)phthalate 5 1 166 | MIGW-RESCOM1DW 6 0 NA NA
Butyl benzyl phthalate ND 0 166 MIGW-SWINT 67 0 NA NA
Carbazole ND 0 166 MIGW-SWINT 10 0 NA NA
Chrysene ND 0 305 MIGW-CONTACT 1.6 0 NA NA
Dibenzo(a,h)anthracene ND 0 305 MIGW-CONTACT 2 0 NA NA
Dibenzofuran ND 0 166 MIGW-SWINT 4 0 NA NA
Diesel Range Organics (C10-C38) 320 2 107 NCE NCE 0 NA NA
Diethyl phthalate ND 0 166 MIGW-SWINT 110 0 NA NA
Dimethyl phthalate ND 0 166 | MIGW-RESCOM1DW | 73000 0 NA NA
Di-n-butyl phthalate ND 0 166 MIGW-SWINT 9.7 0 NA NA
Di-n-octyl phthalate ND 0 166 | MIGW-RESCOM1DW 130 0 NA NA
Flucranthene ND 0 305 MIGW-SWINT 1.6 0 NA NA
Fluorene ND 0 305 MIGW-SWINT 12 0 NA NA
Hexachlorobenzene (C-66) ND 0 166 MIGW-SWINT 0.2 0 NA NA
Hexachlorobutadiene (C-46) ND 0 166 MIGW-SWINT 0.053 0 NA NA
Hexachlorocyclopentadiene (C-56) ND 0 166 | MIGW-RESCOM1DW 50 0 NA NA
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Table A. Drinking Water Monitoring Detections and Screening Summary
Enbridge Line 6B MP 608 Marshall, MI Pipeline Release
Enbridge Energy, Limited Partnership

Analysis Summary Screening Summary
o W ] =i}
E o § ‘:_6' G c § q% g % E §, §
Eo|88|82 gu8 52 |88 BER | £x3
553(58(58| 2% $2 |E8) 288 | B3¢
Compound sos|lzaolze a3S S6 |zd]| aed S=d
Hexachlorcethane ND 0 166 MIGW-SWINT 6.7 0 NA NA
Indeno(1,2,3-c,d)pyrene ND 0 3056 | MIGW-SOLUBILITY 0.022 0 NA NA
Isophorone ND 0 166 | MIGW-RESCOM1DW 770 0 NA NA
Naphthalene ND 0 305 MIGW-SWINT 11 0 NA NA
Nitrobenzene ND 0 166 | MIGW-RESCOM1DW 3.4 0 NA NA
n-Nitroso-di-n-propylamine ND 0 166 | MIGW-RESCOM1DW 5 0 NA NA
N-Nitrosodiphenylamine ND 0 166 | MIGW-RESCOM1DW | 270 0 NA NA
Pentachlorophenol ND 0 166 | MIGW-RESCOM1DW 1 0 NA NA
Phenanthrene ND 0 305 MIGW-SWINT 2 0 NA NA
Phenol ND 0 166 MIGW-SWINT 450 0 NA NA
Pyrene ND 0 305 | MIGW-RESCOM1DW 130 0 NA NA
PNA/Pest (ug/l)
Alachlor ND 0 748 | MIGW-RESCOM1DW 2 0 NA NA
Aldrin 0.071 1 748 MIGW-SWINT 0.01 1 10/21/2010 | C135093WP1
Atrazine 0.18 1 748 | MIGW-RESCOM1DW 3 0 NA NA
Benzo(a)pyrene 0.3 1 748 MIGW-CONTACT 1 0 NA NA
Bis(2-ethylhexyl)phthalate 18 220 | 748 | MIGW-RESCOM1DW 6 8 1/31/2011 | C024080PW1
Butachlor ND 0 748 NCE NCE 0 NA NA
Di(2-ethylhexyl) adipate 0.4 14 748 | MIGW-RESCOM1DW 400 0 NA NA
Dieldrin 0.077 2 748 MIGW-SWINT 0.02 2 10/21/2010 | C135093WP1
Endrin ND 0 748 | MIGW-RESCOM1DW 2 0 NA NA
Heptachlor ND 0 748 MIGW-SWINT 0.01 0 NA NA
Heptachlor epoxide 0.69 2 748 | MIGW-RESCOM1DW 0.2 2 10/21/2010 | C135093WP1
Hexachlorobenzene (C-66) ND 0 748 MIGW-SWINT 0.2 0 NA NA
Hexachlorocyclopentadiene (C-66) ND 0 673 | MIGW-RESCOM1DW 50 0 NA NA
Lindane (gamma BHC) ND 0 748 MIGW-SWINT 0.03 0 NA NA
Methoxychlor ND 0 686 | MIGW-RESCOM1DW 40 0 NA NA
Metolachlor 0.025 1 748 MIGW-SWINT 15 0 NA NA
Metribuzin ND 0 748 | MIGW-RESCOM1DW 180 0 NA NA
Phenanthrene 0.032 1 872 MIGW-SWINT 2 0 NA NA
Propachlor ND 0 748 | MIGW-RESCOM1DW 95 0 NA NA
Simazine ND 0 748 | MIGW-RESCOM1DW 4 0 NA NA
Solids (ug/l)
Suspended Solids 8000 27 49 NCE NCE 0 NA NA
Tolal Suspended Solids 94000 | 420 | 684 NCE NCE 0 NA NA
TPH (ugll)
Diesel Range Organics (C10-C20) ND 0 912 NCE NCE 0 NA NA
Diesel Range Organics (C10-C38) ND 0 30 NCE NCE 0 NA NA
Gasoline Range Organics (C5-C10) ND 0 49 NCE NCE 0 NA NA
Gasoline Range Organics (C6-C10) ND 0 351 NCE NCE 0 NA NA
Oil Range Organics (C20-C34) 190 2 912 NCE NCE 0 NA NA
Specific Identification of Gasoline ND 0 542 NCE NCE 0 NA NA
VOC {ugll)
1,1,1,2-Tetrachlcroethane ND 0 912 | MIGW-RESCOM1DW 77 0 NA NA
1,1,1-Trichloroethane 1.1 11 912 MIGW-SWINT 89 0 NA NA
1,1,2,2-Tetrachloroethane ND 0 912 | MIGW-RESCOM1DW 8.5 0 NA NA
1,1,2-Trichloro-1,2,2-trifluoroethane ND 0 166 MIGW-SWINT 32 0 NA NA
1,1,2-Trichloroethane ND 0 912 | MIGW-RESCOM1DW 5 0 NA NA
1,1-Dichloroethane 2.5 9 912 MIGW-SWINT 740 0 NA NA
1,1-Dichloroethylene 0.7 3 912 | MIGW-RESCOM1DW 7 0 NA NA
1,1-Dichloropropene ND 0 746 NCE NCE 0 NA NA
1,2,3-Trichlorobenzene ND 0 746 NCE NCE 0 NA NA
1,2,3-Trichloropropane ND 0 912 | MIGW-RESCOM1DW 42 0 NA NA
1,2,3-Trimethylbenzene ND 0 921 NCE NCE 0 NA NA
1,2,4-Trichlorobenzene ND 0 912 | MIGW-RESCOM1DW 70 0 NA NA
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Table A. Drinking Water Monitoring Detections and Screening Summary
Enbridge Line 6B MP 608 Marshall, MI Pipeline Release
Enbridge Energy, Limited Partnership

Analysis Summary Screening Summary

] s -

- -8l & 8 w £ 8

Eg (2,18 e <185l 2 5| 285

ESo|88|82 gge 72 88| SES | S=§

355|55|58| 3z# 2 |58 888 | 8BS

Compound =aS|Z2a8[Z2¢e 336 86 |28 Sed S=sd
1,2,4-Trimethylbenzene ND 0 1933 MIGW-SWINT 17 0 NA NA
1,2-Dichlorobenzene 0.2 4 912 MIGW-SWINT 13 0 NA NA
1,2-Dichloroethane 0.1 1 912 | MIGW-RESCOM1DW 5 0 NA NA
1,2-Dichloropropane ND 0 912 | MIGW-RESCOM1DW 5 0 NA NA
1,3,56-Trimethylbenzene ND 0 1933 MIGW-SWINT 45 [ NA NA
1,3-Dichlorobenzene ND 0 912 | MIGW-RESCOM1DW 6.6 0 NA NA
1,3-Dichloropropane ND 0 746 NCE NCE 0 NA NA
1,3-Dichloropropene, cis ND 0 912 NCE NCE 0 NA NA
1,3-Dichloropropene, trans ND 0 912 NCE NCE 0 NA NA
1,4-Dichloro-2-butene, trans ND 0 168 NCE NCE 0 NA NA
1,4-Dichlorobenzene 0.1 1 912 MIGW-SWINT 17 0 NA NA
2,2-Dichloropropane ND 0 746 NCE NCE 0 NA NA
2-Butanone (MEK) ND 0 168 MIGW-SWINT 2200 0 NA NA
2-Chlorotoluene 0.2 1 746 ) MIGW-RESCOM1DW 150 0 NA NA
2-Hexanone ND 0 168 | MIGW-RESCOM1DW | 1000 0 NA NA
2-Methylnaphthalene ND 0 1236 MIGW-SWINT 19 0 NA NA
4-Chlorotoluene 0.1 1 746 NCE NCE 0 NA NA
4-Methyl-2-pentanone (MIBK) ND 0 168 | MIGW-RESCOM1DW | 1800 0 NA NA
Acetone ND 0 168 | MIGW-RESCOM1DW 730 0 NA NA
Acrylonitrile ND 0 168 MIGW-SWINT 2 0 NA NA
Benzene ND 0 1933 | MIGW-RESCOM1DW 5 0 NA NA
Bromobenzene ND 0 746 | MIGW-RESCOM1DW 18 0 NA NA
Bromochloromethane ND 0 912 NCE NCE 0 NA NA
Bromodichloromethane 16 7 912 | MIGW-RESCOM1DW 80 0 NA NA
Bromoform 5 4 912 | MIGW-RESCOM1DW 80 0 NA NA
Bromomethane ND 0 912 | MIGW-RESCOM1DW 10 0 NA NA
Carbon disulfide ND 0 168 | MIGW-RESCOM1DW 800 0 NA NA
Carbon tetrachloride 0.1 1 912 | MIGW-RESCOM1DW 5 0 NA NA
Chlorobenzene 0.4 4 912 MIGW-SWINT 25 0 NA NA
Chloroethane ND 0 912 | MIGW-RESCOM1DW | 430 0 NA NA
Chloroform 40.7 19 912 | MIGW-RESCOM1DW 80 0 NA NA
Chloromethane 0.2 2 912 | MIGW-RESCOM1DW | 260 0 NA NA
cis-1,2-Dichloroethylens 4.5 10 912 | MIGW-RESCOM1DW 70 0 NA NA
Cyclohexane ND 0 921 NCE NCE 0 NA NA
Dibromochloromethane 19 4 912 | MIGW-RESCOM1DW 80 0 NA NA
Dibromochloropropane ND 0 168 | MIGW-RESCOM1DW 0.2 0 NA NA
Dibromomethane ND 0 912 | MIGW-RESCOM1DW 80 0 NA NA
Dichlorodifluoromethane 0.5 1 912 | MIGW-RESCOM1DW | 1700 0 NA NA
Diethyl ether ND 0 168 | MIGW-RESCCM1DW 10 0 NA NA
Ethylbenzene 0.6 2 1933 MIGW-SWINT 18 0 NA NA
Ethylene dibromide ND 0 912 | MIGW-RESCOM1DW | 0.05 0 NA NA
ethyl-Methacrylate ND 0 2 NCE NCE 0 NA NA
Gasoline Range Organics (C5-C10) ND 0 119 NCE NCE 0 NA NA
Hexachlorobutadiene (C-46) ND 0 746 MIGW-SWINT 0.053 0 NA NA
Hexachloroethane ND 0 168 MIGW-SWINT 6.7 0 NA NA
Isopropyl benzene ND 0 1784 MIGW-SWINT 28 0 NA NA
m&p-Xylene 2 3 1933 NCE NCE 0 NA NA
Methyl lodide ND 0 168 NCE NCE 0 NA NA
Methylene chloride ND 0 912 | MIGW-RESCOM1DW 5 0 NA NA
Methyl-tert-butyl ether (MTBE) ND 0 168 | MIGW-RESCOM1DW 40 0 NA NA
Naphthalene 0.2 5 1903 MIGW-SWINT 11 0 NA NA
n-Butylbenzene ND 0 746 | MIGW-RESCOM1DW 80 0 NA NA
n-Propylbenzene ND 0 1784 | MIGW-RESCOM1DW 80 0 NA NA
o-Xylene 0.6 1 1933 NCE NCE 0 NA NA
p-Isopropyl toluene (p-Cymene) ND 0 1618 NCE NCE 0 NA NA
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Table A. Drinking Water Moenitoring Detections and Screening Summary
Enbridge Line 6B MP 608 Marshall, MI Pipeline Release
Enbridge Energy, Limited Partnership

Analysis Summary Screening Summary
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Compound =o>|zaolzc @SS So |zd| & S=d
sec-Butylbenzene ND 0 1618 | MIGW-RESCOM1DW 80 0 NA NA
Styrene 0.9 4 912 MIGW-SWINT 80 0 NA NA
t-Butylbenzene ND 0 746 | MIGW-RESCOM1DW 80 0 NA NA
Tetrachloroethylene 0.7 1 912 | MIGW-RESCOM1DW 5 0 NA NA
Tetrahydrofuran ND 0 2 | MIGW-RESCOM1DW 95 0 NA NA
Toluene 13.8 12 | 1933 MIGW-SWINT 270 0 NA NA
trans-1,2-Dichloroethylene ND 0 912 | MIGW-RESCOM1DW 100 0 NA NA
Trichloroethylene 0.6 6 912 | MIGW-RESCOM1DW 5 0 NA NA
Trichlorofluoromethane ND 0 912 | MIGW-RESCOM1DW | 2600 0 NA NA
Vinyl acetate ND 0 166 | MIGW-RESCOM1DW 640 0 NA NA
Vinyl chloride 3 4 912 | MIGW-RESCOM1DW 2 2 10/25/2010 | C053761WP1
Xylenes 2.6 0 215 MIGW-SWINT 41 0 NA NA
Wet Chem (ug/l)
Hardness | 555000 | 621 | 682 | NCE [ NCE T 0 ] NA ] NA
Notes:

ug/l = micrograms per liter
NCE = no criteria established
PCB = Polychlorinated biphenyl
Pest = Peslicides
PNA = Polynuclear Aromatic Hydrocarbons
TPH = Total Petroleum Hydrocarbons
VOC = Volatile Organic Compounds
Part 201 Generic Residential Cleanup Criteria:
MIGW-RESCOM1DW = Residential Drinking Water Criteria
MIGW-SWINT = Groundwater Surface Water Interface Criteria
Criteria were promulgated March 25, 2011 within the Administrative Rules for Part 201,
Environmental Remediation,
NA = Not Applicable
ND = Non Detect
All data presented in the table was from samples collected from July 2010 through and including May 2012,
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