


















MW-8

FIGURE D.1

401-441 W. WISCONSIN AVENUE

MW2RR

MW-3R

APPROXIMATE
LIMITs OF EXCAVATION

SW-1SW-2

SW-3

SW-4

SW-5

SW-6

SW-7

SW-8

SW-9

SW-10

SW-11 SW-12

SW-13

ENGINEERED BARRIER MAP

MW-9

GP-1 GP-2

GP-3

2011 SOIL BORINGS

GP-4

GP-5

GP-7

GP-8

GP-9

GP-10

GP-11

GP-12

GP-13

GP-14

GP-15

GP-16

Estimated Extent
of CVOCs 
Greater than RCLs

Estimated
Extent of Cadmium
Greater than
GW RCLs

Estimated 
Extent of Lead
Greater than 
GW RCLs

Estimated Extent of PAHs
Greater than RCLs

Excavation Depth 
of 15 feet bgs

Estimated
Extent of CVOCs
Greater than
Ch. NR 140 ESs

Extent of Barrier
(Asphalt/Concrete Pavement)
To Be Maintained

Extent of Barrier
(Asphalt/Concrete Pavement)
To Be Maintained



MW-8

FIGURE B.3.b
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FIGURE B.2.c
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Well ID: MW-2 MW-2R
Screened Interval (bgs) NR 140 NR 140

Analytes Date 08/18/04 05/05/11 01/06/12 04/05/12 07/10/12 08/18/04 05/05/11 01/06/12 04/05/12 07/10/12 10/19/12 08/18/04 05/05/11 01/06/12 04/05/12 07/10/12 10/19/12 ES PAL
RCRA Metals - Soluble
Arsenic μg/L NA NA NA NA NA 16 8 NA NA NA NA <0.79 NA NA NA NA NA 10 1
Barium μg/L NA NA NA NA NA 71 NA NA NA NA NA 82 NA NA NA NA NA 2,000 400
Cadmium μg/L NA <0.5 NA NA NA 2.9 <0.5 NA NA NA NA 3.9 <0.5 NA NA NA NA 5 0.5
Chromium μg/L NA NA NA NA NA <2.1 NA NA NA NA NA <2.1 NA NA NA NA NA 100 10
Lead μg/L NA NA NA NA NA <1.4 NA NA NA NA NA <1.4 NA NA NA NA NA 15 1.5
Mercury μg/L NA NA NA NA NA <0.040 NA NA NA NA NA <0.040 NA NA NA NA NA 2 0.2
Selenium μg/L NA NA NA NA NA <3.2 NA NA NA NA NA <3.2 NA NA NA NA NA 50 10
Silver μg/L NA NA NA NA NA <1.3 NA NA NA NA NA 2.7 NA NA NA NA NA 50 10
PVOCs/Detected VOCs 
Benzene μg/L 0.28 <0.5 <0.5 <0.5 <0.5 0.58 0.67 J <5 <0.5 <0.5 <0.5 0.26 <0.5 <5 <0.5 <0.5 <0.5 5 0.5
Chloroethane μg/L <0.20 <1.4 <1.4 <1.4 <1.4 <0.20 <1.4 <14 <1.4 <1.4 <1.4 <0.20 <1.4 <14 <1.4 <1.4 <1.4 400 80
1,2-Dichlorobenzene μg/L <0.20 <0.76 <0.76 <0.76 <0.76 <0.20 <0.76 <7.6 <0.76 <0.76 <0.76 0.31 <0.76 <7.6 <0.76 <0.76 <0.76 600 60
1,1-Dichloroethene μg/L <0.50 <0.6 <0.6 <0.6 <0.6 0.71 0.98 J <6 0.63 J 0.69 J 0.66 J 0.62 1.24 J <6 <0.6 <0.6 <0.6 7 0.7
cis-1,2-Dichloroethene μg/L <0.50 <0.74 <0.74 <0.74 <0.74 100 216 26.6 26.8 18 17 210 88 25.7 34 70 90 70 7
trans-1,2-Dichloroethene μg/L <0.50 <0.79 <0.79 <0.79 <0.79 6.9 65 <7.9 2.89 1.83 J 1.74 J 12 7.6 <7.9 1.21 J 2.8 5.8 100 20
Eth lb /L 0 50 0 78 0 78 0 78 0 78 0 50 0 78 7 8 0 78 0 78 0 78 0 50 0 78 7 8 0 78 0 78 0 78 700 140

MW-3RMW-1
6-16

MW-3
6-166-16 '6-16 '6-16

Table A.1
Groundwater Analytical Tables - Former One-Hour Martinizing - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Ethylbenzene μg/L <0.50 <0.78 <0.78 <0.78 <0.78 <0.50 <0.78 <7.8 <0.78 <0.78 <0.78 <0.50 <0.78 <7.8 <0.78 <0.78 <0.78 700 140
p-Isopropyltoluene μg/L 0.45 <0.92 <0.92 <0.92 <0.92 <0.20 <0.92 <9.2 <0.92 <0.92 <0.92 <0.20 <0.92 <5.9 <0.92 <0.92 <0.92 NS NS
Methyl-tert-butyl-ether μg/L <0.50 <0.8 <0.8 <0.8 <0.8 <0.50 <0.8 <8 <0.8 <0.8 <0.8 <0.50 <0.8 <8 <0.8 <0.8 <0.8 60 12
Naphthalene μg/L <0.25 <2.1 <2.1 <2.1 <2.1 <0.25 <2.1 <21 <2.1 <2.1 <2.1 <0.25 <2.1 <21 2.39 J 3.3 J 5.4 J 100 10
Tetrachloroethene μg/L <0.50 <0.44 <0.44 <0.44 <0.44 79 93 44 47 46 38 2,700 283 28.8 21 20.8 20.4 5 0.5
Toluene μg/L 0.26 <0.53 <0.53 <0.53 <0.53 0.48 0.62 J <5.3 <0.53 <0.53 <0.53 <0.20 <0.53 <5.3 <0.53 <0.53 <0.53 1,000 200
Trichloroethene μg/L <0.20 <0.47 <0.47 <0.47 <0.47 55 144 43 33 35 40 82 77 8.3 J 4.8 8.9 11.2 5 0.5
1,2,4-Trimethylbenzene μg/L <0.20 <0.8 <0.8 <0.8 <0.8 <0.20 <0.8 <8 <0.8 <0.8 <0.8 <0.20 <0.8 <8 <0.8 <0.8 <0.8 NS NS
1,3,5-Trimethylbenzene μg/L <0.20 <0.74 <0.74 <0.74 <0.74 <0.20 <0.74 <7.4 <0.74 <0.74 <0.74 <0.20 <0.74 <7.4 <0.74 <0.74 <0.74 NS NS
    Total Trimethylbenzene μg/L <0.20 <1.54 <1.54 <1.54 <1.54 <0.20 <1.54 <15.4 <1.54 <1.54 <1.54 <0.20 <1.54 <15.4 <1.54 <1.54 <1.54 480 96
Vinyl Chloride μg/L <0.20 <0.18 <0.18 <0.18 <0.18 14 51 <1.8 0.90 0.91 0.90 5.8 9.0 7.0 8.0 30.4 50.0 0.2 0.02
Xylenes, Total μg/L <0.50 <1.9 <1.9 <1.9 <1.9 <0.50 <1.9 <19 <1.9 <1.9 <1.9 <0.50 <1.9 <19 <1.9 <1.9 <1.9 10,000 1,000
PAHs
Acenaphthene μg/L NA NA NA NA NA <0.33 NA NA NA NA NA <0.33 NA NA NA NA NA NS NS
Acenaphthylene μg/L NA NA NA NA NA <0.69 NA NA NA NA NA <0.69 NA NA NA NA NA NS NS
Anthracene μg/L NA NA NA NA NA 0.083 NA NA NA NA NA <0.038 NA NA NA NA NA 3000 600
Benz(a)anthracene μg/L NA NA NA NA NA <0.044 NA NA NA NA NA <0.044 NA NA NA NA NA NS NS
Benzo(b)fluoranthene μg/L NA NA NA NA NA <0.098 NA NA NA NA NA <0.098 NA NA NA NA NA 0.2 0.02
Benzo(k)fluoranthene μg/L NA NA NA NA NA <0.049 NA NA NA NA NA <0.049 NA NA NA NA NA NS NS
Benzo(a)pyrene μg/L NA NA NA NA NA <0.032 NA NA NA NA NA <0.032 NA NA NA NA NA 0.2 0.02
Benzo(ghi)perylene μg/L NA NA NA NA NA <0.12 NA NA NA NA NA <0.12 NA NA NA NA NA NS NS
Chrysene μg/L NA NA NA NA NA <0.041 NA NA NA NA NA <0.041 NA NA NA NA NA 0.2 0.02
Dibenz(a,h)anthracene μg/L NA NA NA NA NA <0.13 NA NA NA NA NA <0.13 NA NA NA NA NA NS NS
Fluoranthene μg/L NA NA NA NA NA 0.099 NA NA NA NA NA <0.081 NA NA NA NA NA 400 80
Fluorene μg/L NA NA NA NA NA 0 16 NA NA NA NA NA <0 062 NA NA NA NA NA 400 80Fluorene μg/L NA NA NA NA NA 0.16 NA NA NA NA NA <0.062 NA NA NA NA NA 400 80
Indeno(1,2,3-cd)pyrene μg/L NA NA NA NA NA <0.062 NA NA NA NA NA <0.062 NA NA NA NA NA NS NS
1-Methylnaphthalene μg/L NA NA NA NA NA <0.32 NA NA NA NA NA <0.32 NA NA NA NA NA NS NS
2-Methylnaphthalene μg/L NA NA NA NA NA <0.31 NA NA NA NA NA <0.31 NA NA NA NA NA NS NS
Naphthalene μg/L NA NA NA NA NA 0.5 NA NA NA NA NA <0.40 NA NA NA NA NA 40 8
Phenanthrene μg/L NA NA NA NA NA 0.23 NA NA NA NA NA <0.030 NA NA NA NA NA NS NS
Pyrene μg/L NA NA NA NA NA 0.045 NA NA NA NA NA 0.071 NA NA NA NA NA 250 50
Biofeasibility Measurements
pH IU NA 7 7.4 7.6 7.43 7.1 7 7.7 7.3 9.48 7.5 7.1 7 12 12.6 12.39 11.3 NS NS

Temperature ° C 18 13 15.5 13.6 18.3 17 11.8 21.1 19.0 24.7 26.4 17 10.5 16.4 13.4 17.9 19.5 NS NS
Ferrous Iron mg/l NA 3.6 1.8 1.4 0.8 0 0 0 0 0 NA 0 2 0 0 0 NA NS NS

Dissolved Oxygen mg/l 5.03 0.72 1.5 1.0 0.9 2.49 0.75 2 0.95 2.7 1.3 4.41 0.8 0.3 0.80 2.60 0.50 NS NS

Redox Potential mV NA 10 -20 52 -25 +78.6 -16 19 57 -40 204 +65.8 26 -109 -70 -123.8 42 NS NS
Natural Attenuation Parameters
Dissolved Manganese μg/L NA NA NA NA NA NA NA NA 1740 NA 1950 NA NA NA 5.2 J NA <4.8 NS NS
Nitrite/Nitrate mg/L NA NA NA NA NA NA NA NA 0.19 J NA <0.1 NA NA NA 1.22 NA 0.15J NS NS
Sulfate mg/L NA NA NA NA NA NA NA NA 294.0 NA 195.0 NA NA NA 18.8 NA <3.4 NS NS
Ethane μg/L NA NA NA NA NA NA NA NA 0.34 NA 0.34 NA NA NA 0.97 NA 1.60 NS NS
Ethene μg/L NA NA NA NA NA NA NA NA 0.21 NA 0.11 NA NA NA 3.9 NA 46.0 NS NS
Methane μg/L NA NA NA NA NA NA NA NA 92 NA 120 NA NA NA 170 NA 870 NS NS

Notes:
NR 140 ES Wi i Ad i i t ti C d Ch t NR 140 E f t St d d

NS = no standard
μg/L = micrograms per liter (equivalent to parts per billion, ppb)
mg/L = milligrams per liter (equivalent to parts per million, ppm)
NA = Not Analyzed
Q = Results 
Exceedances: bold = Concentration exceeds NR 140 ES

italics = Concentration exceeds NR 140 PAL

NR 140 ES = Wisconsin Administrative Code, Chapter NR 140 Enforcement Standard.  
NR 140 PAL = Wisconsin Administrative Code, Chapter NR 140 Preventive Action Limit.  
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Well ID:
Screened Interval (bgs)

Analytes Date

RCRA Metals - Soluble
Arsenic μg/L
Barium μg/L
Cadmium μg/L
Chromium μg/L
Lead μg/L
Mercury μg/L
Selenium μg/L
Silver μg/L
PVOCs/Detected VOCs 
Benzene μg/L
Chloroethane μg/L
1,2-Dichlorobenzene μg/L
1,1-Dichloroethene μg/L
cis-1,2-Dichloroethene μg/L
trans-1,2-Dichloroethene μg/L
Eth lb /L

Well ID:
Screened Interval (bgs) NR 140 NR 140
Analytes Date 08/18/04 05/05/11 01/06/12 04/05/12 07/10/12 10/19/12 08/18/04 05/05/11 01/06/12 04/05/12 07/10/12 10/19/12 08/18/04 05/05/11 01/06/12 04/05/12 07/10/12 ES PAL

RCRA Metals - Soluble
Arsenic μg/L 2.3 NA NA NA NA NA <0.79 NA NA NA NA NA 2.9 NA NA NA NA 10 1
Barium μg/L 120 NA NA NA NA NA 290 NA NA NA NA NA 220 NA NA NA NA 2,000 400
Cadmium μg/L 5.7 <0.5 NA NA NA NA 6.3 <0.5 NA NA NA NA 4.8 <0.5 NA NA NA 5 0.5
Chromium μg/L <2.1 NA NA NA NA NA <2.1 NA NA NA NA NA <2.1 NA NA NA NA 100 10
Lead μg/L <1.4 NA NA NA NA NA <1.4 NA NA NA NA NA <1.4 NA NA NA NA 15 1.5
Mercury μg/L <0.040 NA NA NA NA NA <0.040 NA NA NA NA NA <0.040 NA NA NA NA 2 0.2
Selenium μg/L <3.2 NA NA NA NA NA <3.2 NA NA NA NA NA <3.2 NA NA NA NA 50 10
Silver μg/L <1.3 NA NA NA NA NA <1.3 NA NA NA NA NA <1.3 NA NA NA NA 50 10
PVOCs/Detected VOCs 
Benzene μg/L <0.20 <0.5 <0.5 <0.5 <0.5 <0.5 0.34 <0.5 <0.5 <0.5 <0.5 <0.5 <0.20 <0.5 <0.5 <0.5 <0.5 5 0.5
Chloroethane μg/L <0.20 <1.4 <1.4 <1.4 <1.4 <1.4 <0.20 <1.4 <1.4 <1.4 <1.4 <1.4 <0.20 <1.4 <1.4 <1.4 <1.4 400 80
1,2-Dichlorobenzene μg/L <0.20 <0.76 <0.76 <0.76 <0.76 <0.76 <0.20 <0.76 <0.76 <0.76 <0.76 <0.76 <0.20 <0.76 <0.76 <0.76 <0.76 600 60
1,1-Dichloroethene μg/L <0.50 <0.6 <0.6 <0.6 <0.6 <0.6 <0.50 <0.6 <0.6 <0.6 <0.6 <0.6 <0.50 <0.6 <0.6 <0.6 <0.6 7 0.7
cis-1,2-Dichloroethene μg/L <0.50 <0.74 <0.74 <0.74 <0.74 <0.74 2.4 <0.74 2.14 J 1.24 J 2.1  J 5.8 <0.50 <0.74 <0.74 <0.74 <0.74 70 7
trans-1,2-Dichloroethene μg/L <0.50 <0.79 <0.79 <0.79 <0.79 <0.79 <0.50 <0.79 <0.79 <0.79 <0.79 <0.79 <0.50 <0.79 <0.79 <0.79 <0.79 100 20
Eth lb /L 0 50 0 78 0 78 0 78 0 78 0 78 0 50 0 78 0 78 0 78 0 78 0 78 0 50 0 78 0 78 0 78 0 78 700 140

MW-6
6-16

MW-4
6-16 6-16

MW-5

Table A.1
Groundwater Analytical Tables - Former One-Hour Martinizing - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Ethylbenzene μg/L
p-Isopropyltoluene μg/L
Methyl-tert-butyl-ether μg/L
Naphthalene μg/L
Tetrachloroethene μg/L
Toluene μg/L
Trichloroethene μg/L
1,2,4-Trimethylbenzene μg/L
1,3,5-Trimethylbenzene μg/L
    Total Trimethylbenzene μg/L
Vinyl Chloride μg/L
Xylenes, Total μg/L
PAHs
Acenaphthene μg/L
Acenaphthylene μg/L
Anthracene μg/L
Benz(a)anthracene μg/L
Benzo(b)fluoranthene μg/L
Benzo(k)fluoranthene μg/L
Benzo(a)pyrene μg/L
Benzo(ghi)perylene μg/L
Chrysene μg/L
Dibenz(a,h)anthracene μg/L
Fluoranthene μg/L
Fluorene μg/L

Ethylbenzene μg/L <0.50 <0.78 <0.78 <0.78 <0.78 <0.78 <0.50 <0.78 <0.78 <0.78 <0.78 <0.78 <0.50 <0.78 <0.78 <0.78 <0.78 700 140
p-Isopropyltoluene μg/L <0.20 <0.92 <0.92 <0.92 <0.92 <0.92 0.48 <0.92 <0.92 <0.92 <0.92 <0.92 <0.20 <0.92 <0.92 <0.92 <0.92 NS NS
Methyl-tert-butyl-ether μg/L <0.50 <0.8 <0.8 <0.8 <0.8 <0.8 <0.50 <0.8 <0.8 <0.8 <0.8 <0.8 <0.50 <0.8 <0.8 <0.8 <0.8 60 12
Naphthalene μg/L <0.25 <2.1 <2.1 <2.1 <2.1 <2.1 <0.25 <2.1 <2.1 <2.1 <2.1 <2.1 <0.25 <2.1 <2.1 <2.1 <2.1 100 10
Tetrachloroethene μg/L <0.50 <0.44 <0.44 <0.44 <0.44 <0.44 56 <0.44 <0.44 <0.44 <0.44 <0.44 <0.50 <0.44 <0.44 <0.44 <0.44 5 0.5
Toluene μg/L <0.20 <0.53 <0.53 <0.53 <0.53 <0.53 0.26 <0.53 <0.53 <0.53 <0.53 <0.53 <0.20 <0.53 <0.53 <0.53 <0.53 1,000 200
Trichloroethene μg/L 0.46 <0.47 <0.47 <0.47 <0.47 <0.47 5.1 <0.47 <0.47 <0.47 <0.47 <0.47 <0.20 <0.47 <0.47 <0.47 <0.47 5 0.5
1,2,4-Trimethylbenzene μg/L <0.20 <0.8 <0.8 <0.8 <0.8 <0.8 <0.20 <0.8 <0.8 <0.8 <0.8 <0.8 <0.20 <0.8 <0.8 <0.8 <0.8 NS NS
1,3,5-Trimethylbenzene μg/L <0.20 <0.74 <0.74 <0.74 <0.74 <0.74 <0.20 <0.74 <0.74 <0.74 <0.74 <0.74 <0.20 <0.74 <0.74 <0.74 <0.74 NS NS
    Total Trimethylbenzene μg/L <0.20 <1.54 <1.54 <1.54 <1.54 <1.54 <0.20 <1.54 <1.54 <1.54 <1.54 <1.54 <0.20 <1.54 <1.54 <1.54 <1.54 480 96
Vinyl Chloride μg/L <0.20 <0.18 <0.18 <0.18 <0.18 <0.18 <0.20 <0.18 1.5 <0.18 0.26 J 1.61 <0.20 <0.18 <0.18 <0.18 <0.18 0.2 0.02
Xylenes, Total μg/L <0.50 <1.9 <1.9 <1.9 <1.9 <1.9 <0.50 <1.9 <1.9 <1.9 <1.9 <1.9 <0.50 <1.9 <1.9 <1.9 <1.9 10,000 1,000
PAHs
Acenaphthene μg/L <0.38 NA NA NA NA NA <0.38 NA NA NA NA NA <1.1 NA NA NA NA NS NS
Acenaphthylene μg/L <0.79 NA NA NA NA NA <0.79 NA NA NA NA NA <2.3 NA NA NA NA NS NS
Anthracene μg/L <0.043 NA NA NA NA NA <0.043 NA NA NA NA NA <0.13 NA NA NA NA 3000 600
Benz(a)anthracene μg/L <0.050 NA NA NA NA NA <0.050 NA NA NA NA NA <0.15 NA NA NA NA NS NS
Benzo(b)fluoranthene μg/L <0.11 NA NA NA NA NA <0.11 NA NA NA NA NA <0.33 NA NA NA NA 0.2 0.02
Benzo(k)fluoranthene μg/L <0.056 NA NA NA NA NA <0.056 NA NA NA NA NA <0.16 NA NA NA NA NS NS
Benzo(a)pyrene μg/L <0.036 NA NA NA NA NA <0.036 NA NA NA NA NA <0.11 NA NA NA NA 0.2 0.02
Benzo(ghi)perylene μg/L <0.14 NA NA NA NA NA <0.14 NA NA NA NA NA <0.40 NA NA NA NA NS NS
Chrysene μg/L <0.047 NA NA NA NA NA <0.047 NA NA NA NA NA <0.14 NA NA NA NA 0.2 0.02
Dibenz(a,h)anthracene μg/L <0.15 NA NA NA NA NA <0.15 NA NA NA NA NA <0.43 NA NA NA NA NS NS
Fluoranthene μg/L <0.092 NA NA NA NA NA <0.092 NA NA NA NA NA <0.27 NA NA NA NA 400 80
Fluorene μg/L <0 071 NA NA NA NA NA <0 071 NA NA NA NA NA <0 21 NA NA NA NA 400 80Fluorene μg/L

Indeno(1,2,3-cd)pyrene μg/L
1-Methylnaphthalene μg/L
2-Methylnaphthalene μg/L
Naphthalene μg/L
Phenanthrene μg/L
Pyrene μg/L
Biofeasibility Measurements
pH IU

Temperature ° C
Ferrous Iron mg/l

Dissolved Oxygen mg/l

Redox Potential mV
Natural Attenuation Parameters
Dissolved Manganese μg/L
Nitrite/Nitrate mg/L
Sulfate mg/L
Ethane μg/L
Ethene μg/L
Methane μg/L

Fluorene μg/L <0.071 NA NA NA NA NA <0.071 NA NA NA NA NA <0.21 NA NA NA NA 400 80
Indeno(1,2,3-cd)pyrene μg/L <0.071 NA NA NA NA NA <0.071 NA NA NA NA NA <0.21 NA NA NA NA NS NS
1-Methylnaphthalene μg/L <0.36 NA NA NA NA NA <0.36 NA NA NA NA NA <1.1 NA NA NA NA NS NS
2-Methylnaphthalene μg/L <0.35 NA NA NA NA NA <0.35 NA NA NA NA NA <1.0 NA NA NA NA NS NS
Naphthalene μg/L <0.46 NA NA NA NA NA <0.46 NA NA NA NA NA <1.3 NA NA NA NA 40 8
Phenanthrene μg/L <0.034 NA NA NA NA NA <0.034 NA NA NA NA NA <0.10 NA NA NA NA NS NS
Pyrene μg/L <0.050 NA NA NA NA NA <0.050 NA NA NA NA NA <0.15 NA NA NA NA 250 50
Biofeasibility Measurements
pH IU 7 7 7.5 7.7 7.82 8.4 7.1 7 7.9 7.6 7.71 9 7.1 7 7.3 7.3 7.69 NS NS

Temperature ° C 17 10 11.9 11.0 15.6 18.1 17 10.2 11.3 11.7 16.5 18.6 15 8.6 10.8 9.9 14.7 NS NS
Ferrous Iron mg/l 0.8 0 0 0 0 NA 0 3 2.4 2.2 0 NA 1.8 2 3 3.4 4 NS NS

Dissolved Oxygen mg/l 1.83 0.78 2 1.2 0.6 0.8 1.01 0.7 1 3.0 3.2 1.4 2.39 2.4 2.2 2.5 3.1 NS NS

Redox Potential mV +80.3 114 130 83 -91.9 -147 +74.3 14 -145 82 -41.1 -213 +89.7 121 50 -16 16.8 NS NS
Natural Attenuation Parameters
Dissolved Manganese μg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NS NS
Nitrite/Nitrate mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NS NS
Sulfate mg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NS NS
Ethane μg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NS NS
Ethene μg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NS NS
Methane μg/L NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NS NS

Notes:
NR 140 ES Wi i Ad i i t ti C d Ch t NR 140 E f t St d d

NS = no standard
μg/L = micrograms per liter (equivalent to parts per billion, ppb)
mg/L = milligrams per liter (equivalent to parts per million, ppm)
NA = Not Analyzed
Q = Results 
Exceedances: bold = Concentration exceeds NR 140 ES

italics = Concentration exceeds NR 140 PAL

NR 140 PAL = Wisconsin Administrative Code, Chapter NR 140 Preventive Action Limit.  
NR 140 ES = Wisconsin Administrative Code, Chapter NR 140 Enforcement Standard.  

i:\Hunzing\8823\A.1 #12422 Sigma Environmental Services, Inc 9/10/2013



Well ID:
Screened Interval (bgs)

Analytes Date

RCRA Metals - Soluble
Arsenic μg/L
Barium μg/L
Cadmium μg/L
Chromium μg/L
Lead μg/L
Mercury μg/L
Selenium μg/L
Silver μg/L
PVOCs/Detected VOCs 
Benzene μg/L
Chloroethane μg/L
1,2-Dichlorobenzene μg/L
1,1-Dichloroethene μg/L
cis-1,2-Dichloroethene μg/L
trans-1,2-Dichloroethene μg/L
Eth lb /L

Well ID:
Screened Interval (bgs) NR 140 NR 140
Analytes Date 08/18/04 05/05/11 01/06/12 04/05/12 07/10/12 05/05/11 01/06/12 04/05/12 07/10/12 10/19/12 01/06/12 04/05/12 07/10/12 10/19/12 08/18/04 05/05/11 01/06/12 04/05/12 07/10/12 10/19/12 ES PAL

RCRA Metals - Soluble
Arsenic μg/L <0.79 NA NA NA NA NA NA NA NA NA NA NA NA NA <0.79 NA NA NA NA NA 10 1
Barium μg/L 42 NA NA NA NA NA NA NA NA NA NA NA NA NA 260 NA NA NA NA NA 2,000 400
Cadmium μg/L 8 <0.5 NA NA NA <0.5 NA NA NA NA NA NA NA NA 4.6 <0.5 NA NA NA NA 5 0.5
Chromium μg/L <2.1 NA NA NA NA NA NA NA NA NA NA NA NA NA <2.1 NA NA NA NA NA 100 10
Lead μg/L <1.4 NA NA NA NA NA NA NA NA NA NA NA NA NA <1.4 NA NA NA NA NA 15 1.5
Mercury μg/L <0.040 NA NA NA NA NA NA NA NA NA NA NA NA NA <0.040 NA NA NA NA NA 2 0.2
Selenium μg/L <3.2 NA NA NA NA NA NA NA NA NA NA NA NA NA <3.2 NA NA NA NA NA 50 10
Silver μg/L <1.3 NA NA NA NA NA NA NA NA NA NA NA NA NA <1.3 NA NA NA NA NA 50 10
PVOCs/Detected VOCs 
Benzene μg/L 0.26 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.32 <0.5 <0.5 <0.5 <0.5 <0.5 5 0.5
Chloroethane μg/L <0.20 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <1.4 <0.20 <1.4 <1.4 <1.4 <1.4 <1.4 400 80
1,2-Dichlorobenzene μg/L <0.20 <0.76 <0.76 <0.76 <0.76 <0.76 <0.76 <0.76 <0.76 <0.76 <0.76 <0.76 <0.76 <0.76 <0.20 <0.76 <0.76 <0.76 <0.76 <0.76 600 60
1,1-Dichloroethene μg/L <0.50 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.6 <0.50 <0.6 <0.6 <0.6 <0.6 <0.6 7 0.7
cis-1,2-Dichloroethene μg/L <0.50 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 14 2.59 <0.74 <0.74 <0.74 <0.74 70 7
trans-1,2-Dichloroethene μg/L <0.50 <0.79 <0.79 <0.79 <0.79 <0.79 <0.79 <0.79 <0.79 <0.79 <0.79 <0.79 <0.79 <0.79 0.68 <0.79 <0.79 <0.79 <0.79 <0.79 100 20
Eth lb /L 0 5 0 78 0 78 0 78 0 78 0 78 0 78 0 78 0 78 0 78 0 78 0 78 0 78 0 78 0 50 0 78 0 78 0 78 0 78 0 78 700 140

26-316-16
PZ-1R

5-15
MW-8 MW-9 PZ-1MW-7

'26-31

Table A.1
Groundwater Analytical Tables - Former One-Hour Martinizing - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Ethylbenzene μg/L
p-Isopropyltoluene μg/L
Methyl-tert-butyl-ether μg/L
Naphthalene μg/L
Tetrachloroethene μg/L
Toluene μg/L
Trichloroethene μg/L
1,2,4-Trimethylbenzene μg/L
1,3,5-Trimethylbenzene μg/L
    Total Trimethylbenzene μg/L
Vinyl Chloride μg/L
Xylenes, Total μg/L
PAHs
Acenaphthene μg/L
Acenaphthylene μg/L
Anthracene μg/L
Benz(a)anthracene μg/L
Benzo(b)fluoranthene μg/L
Benzo(k)fluoranthene μg/L
Benzo(a)pyrene μg/L
Benzo(ghi)perylene μg/L
Chrysene μg/L
Dibenz(a,h)anthracene μg/L
Fluoranthene μg/L
Fluorene μg/L

Ethylbenzene μg/L 0.5 <0.78 <0.78 <0.78 <0.78 <0.78 <0.78 <0.78 <0.78 <0.78 <0.78 <0.78 <0.78 <0.78 <0.50 <0.78 <0.78 <0.78 <0.78 <0.78 700 140
p-Isopropyltoluene μg/L 35 <0.92 <0.92 <0.92 <0.92 <0.92 <0.92 <0.92 <0.92 <0.92 <0.92 <0.92 <0.92 <0.92 <0.20 <0.92 <0.92 <0.92 <0.92 <0.92 NS NS
Methyl-tert-butyl-ether μg/L <0.50 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.50 <0.8 <0.8 <0.8 <0.8 <0.8 60 12
Naphthalene μg/L 30 3.8 J 6.1 J 5.4 J 3.9 J <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 <2.1 <0.25 <2.1 <2.1 <2.1 <2.1 <2.1 100 10
Tetrachloroethene μg/L <0.50 <0.44 <0.44 <0.44 <0.44 <0.44 <0.44 <0.44 <0.44 <0.44 <0.44 <0.44 <0.44 <0.44 180 19.4 <0.44 <0.44 <0.44 <0.44 5 0.5
Toluene μg/L 0.37 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 <0.53 1.13 J <0.53 0.32 <0.53 <0.53 <0.53 <0.53 <0.53 1,000 200
Trichloroethene μg/L <0.20 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 <0.47 6.9 8.3 <0.47 <0.47 <0.47 <0.47 5 0.5
1,2,4-Trimethylbenzene μg/L 0.23 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.8 <0.20 <0.8 <0.8 <0.8 <0.8 <0.8 NS NS
1,3,5-Trimethylbenzene μg/L <0.20 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.74 <0.20 <0.74 <0.74 <0.74 <0.74 <0.74 NS NS
    Total Trimethylbenzene μg/L 0.23 <1.54 <1.54 <1.54 <1.54 <1.54 <1.54 <1.54 <1.54 <1.54 <1.54 <1.54 <1.54 <1.54 <0.20 <1.54 <1.54 <1.54 <1.54 <1.54 480 96
Vinyl Chloride μg/L <0.20 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 0.26 <0.18 <0.18 <0.18 <0.18 <0.18 0.2 0.02
Xylenes, Total μg/L <0.50 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <1.9 <0.50 <1.9 <1.9 <1.9 <1.9 <1.9 10,000 1,000
PAHs
Acenaphthene μg/L 1.9 0.217 NA NA NA NA NA NA NA NA NA NA NA NA <0.36 NA NA NA NA NA NS NS
Acenaphthylene μg/L <0.69 <0.014 NA NA NA NA NA NA NA NA NA NA NA NA <0.76 NA NA NA NA NA NS NS
Anthracene μg/L 0.63 0.036 NA NA NA NA NA NA NA NA NA NA NA NA <0.042 NA NA NA NA NA 3000 600
Benz(a)anthracene μg/L 0.17 0.016 J NA NA NA NA NA NA NA NA NA NA NA NA <0.048 NA NA NA NA NA NS NS
Benzo(b)fluoranthene μg/L 0.085 <0.013 NA NA NA NA NA NA NA NA NA NA NA NA <0.11 NA NA NA NA NA 0.2 0.02
Benzo(k)fluoranthene μg/L 0.075 <0.015 NA NA NA NA NA NA NA NA NA NA NA NA <0.054 NA NA NA NA NA NS NS
Benzo(a)pyrene μg/L 0.15 <0.011 NA NA NA NA NA NA NA NA NA NA NA NA <0.035 NA NA NA NA NA 0.2 0.02
Benzo(ghi)perylene μg/L 0.16 <0.015 NA NA NA NA NA NA NA NA NA NA NA NA <0.13 NA NA NA NA NA NS NS
Chrysene μg/L 0.075 <0.013 NA NA NA NA NA NA NA NA NA NA NA NA <0.045 NA NA NA NA NA 0.2 0.02
Dibenz(a,h)anthracene μg/L <0.13 <0.016 NA NA NA NA NA NA NA NA NA NA NA NA <0.14 NA NA NA NA NA NS NS
Fluoranthene μg/L 1.3 0.109 NA NA NA NA NA NA NA NA NA NA NA NA <0.089 NA NA NA NA NA 400 80
Fluorene μg/L 1 8 0 269 NA NA NA NA NA NA NA NA NA NA NA NA <0 068 NA NA NA NA NA 400 80Fluorene μg/L

Indeno(1,2,3-cd)pyrene μg/L
1-Methylnaphthalene μg/L
2-Methylnaphthalene μg/L
Naphthalene μg/L
Phenanthrene μg/L
Pyrene μg/L
Biofeasibility Measurements
pH IU

Temperature ° C
Ferrous Iron mg/l

Dissolved Oxygen mg/l

Redox Potential mV
Natural Attenuation Parameters
Dissolved Manganese μg/L
Nitrite/Nitrate mg/L
Sulfate mg/L
Ethane μg/L
Ethene μg/L
Methane μg/L

Fluorene μg/L 1.8 0.269 NA NA NA NA NA NA NA NA NA NA NA NA <0.068 NA NA NA NA NA 400 80
Indeno(1,2,3-cd)pyrene μg/L 0.085 <0.015 NA NA NA NA NA NA NA NA NA NA NA NA <0.068 NA NA NA NA NA NS NS
1-Methylnaphthalene μg/L 2.1 0.232 NA NA NA NA NA NA NA NA NA NA NA NA <0.35 NA NA NA NA NA NS NS
2-Methylnaphthalene μg/L 9 0.296 NA NA NA NA NA NA NA NA NA NA NA NA <0.34 NA NA NA NA NA NS NS
Naphthalene μg/L 29 2.75 NA NA NA NA NA NA NA NA NA NA NA NA <0.44 NA NA NA NA NA 40 8
Phenanthrene μg/L 4.8 0.285 NA NA NA NA NA NA NA NA NA NA NA NA <0.033 NA NA NA NA NA NS NS
Pyrene μg/L 0.73 0.076 NA NA NA NA NA NA NA NA NA NA NA NA <0.048 NA NA NA NA NA 250 50
Biofeasibility Measurements
pH IU 7 7 7.4 7.9 7.2 7 7.9 7.7 7.51 7.8 7 NA NA 7.8 7 7 9 9.4 8.54 7.7 NS NS

Temperature ° C 15 9.8 14.4 10.8 16.8 9.7 15.4 13.7 19.7 21.3 NA NA NA 15.8 15 12.6 15.9 15.6 17.2 16.2 NS NS
Ferrous Iron mg/l 0 0 0 0 0 0 0 0 0 NA 0 0 NA NA 0 0 0 0 0 NA NS NS

Dissolved Oxygen mg/l 0.8 0.69 0.24 0.70 1.20 1.4 2.4 2.6 3.6 0.9 NA NA NA 2 7.51 1 0.5 1.0 2.0 0.8 NS NS

Redox Potential mV -46.2 6 -88 -110 -139 74 31 23 -32.1 210 NA NA NA 214 +72.0 100 -42 -10 63.2 158 NS NS
Natural Attenuation Parameters
Dissolved Manganese μg/L NA NA NA NA NA NA NA 12.7 J NA 50.1 NA NA NA NA NA NA NA 24.5 NA 27.7 NS NS
Nitrite/Nitrate mg/L NA NA NA NA NA NA NA 0.48 NA 0.14 J NA NA NA NA NA NA NA 0.20 J NA <0.1 NS NS
Sulfate mg/L NA NA NA NA NA NA NA 584 NA 653 NA NA NA NA NA NA NA 133 NA 145 NS NS
Ethane μg/L NA NA NA NA NA NA NA <0.025 NA 0.047 NA NA NA NA NA NA NA 0.12 NA 0.081 NS NS
Ethene μg/L NA NA NA NA NA NA NA <0.025 NA 0.49 NA NA NA NA NA NA NA 0.16 NA 0.10 NS NS
Methane μg/L NA NA NA NA NA NA NA 0.26 NA 3.10 NA NA NA NA NA NA NA 2.3 NA 1.4 NS NS

Notes:
NR 140 ES Wi i Ad i i t ti C d Ch t NR 140 E f t St d d

NS = no standard
μg/L = micrograms per liter (equivalent to parts per billion, ppb)
mg/L = milligrams per liter (equivalent to parts per million, ppm)
NA = Not Analyzed
Q = Results 
Exceedances: bold = Concentration exceeds NR 140 ES

italics = Concentration exceeds NR 140 PAL

NR 140 ES = Wisconsin Administrative Code, Chapter NR 140 Enforcement Standard.  
NR 140 PAL = Wisconsin Administrative Code, Chapter NR 140 Preventive Action Limit.  
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Table A.2 (page 1 of 5)
Pre-Remedial Soil Analytical Table - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Soil Boring Identification: MW-1 MW-2 MW-4 Groundwater Non-Industrial
Date 08/12/04 Pathway Direct Contact

Depth 1-3 7-9 1-3 9-11 1-3 11-13 1-3 RCL RCL
Unsaturated/Saturated U/S U U U S U S U

RCRA Metals
Arsenic mg/kg 5.4 6.5 6 5.4 6 7 8.7 0.58 0.39
Barium mg/kg 27 29 48 74 50 44 45 165 15,300
Cadmium mg/kg 0.95 1.2 0.73 1.2 0.5 0.89 1.2 0.75 70
Chromium mg/kg 8.9 8.4 22 9 14 16 17 360,000 NS
Lead mg/kg 21 5.2 34 110 25 11 100 27 400
Mercury mg/kg 0.059 0.016 0.04 0.4 0.045 0.034 0.04 0.21 3.13
Selenium mg/kg <4.5 <4.5 <4.6 <4.8 <4.5 <5.0 <4.5 0.52 391
Silver mg/kg <0.12 <0.12 <0.13 1.2 <0.12 0.23 0.19 0.85 391
PVOCs/Detected VOCs 
Benzene μg/kg <28 <28 <29 <30 <28 <31 <28 5.1 1,490
cis-1,2-Dichloroethene μg/kg <28 <28 <29 312 <28 39 <28 41.2 156,000
trans-1,2-Dichloroethene μg/kg <28 <28 <29 180 <28 <31 <28 58.8 211,000
Ethylbenzene μg/kg <28 <28 <29 <30 <28 <31 <28 1,570 7,470
Methyl-tert-butyl-ether μg/kg <28 <28 <29 <30 <28 <31 <28 27 59,400
Naphthalene μg/kg <28 <28 <29 240 36 <31 38 659 5,150
Tetrachloroethene μg/kg <28 <28 <29 2,640 <28 5,910 95 4.5 30,700
Toluene μg/kg <28 <28 <29 <30 <28 <31 <28 1,107 818,000
Trichloroethene μg/kg <28 <28 <29 839 <28 53 <28 3.6 644
1,2,4-Trimethylbenzene μg/kg <28 <28 41 35 <28 <31 <28 1,379 89,800
1,3,5-Trimethylbenzene μg/kg <28 <28 <29 <30 <28 <31 <28 1,379 182,000
Xylenes, Total μg/kg <39 <40 57 <42 <40 <44 <39 3,940 258,000
PAHs
Acenaphthene μg/kg 66 <56 <57 <300 <56 <63 <56 NS 3,440,000
Acenaphthylene μg/kg <95 <96 <97 <500 <96 <110 <95 NS 487,000
Anthracene μg/kg 123 <5.6 36 120 21 <6.3 9.8 196,744.20 17,200,000
Benz(a)anthracene μg/kg 212 8.5 93 288 80 <6.3 49 NS 148
Benzo(b)fluoranthene μg/kg 134 <5.6 61 132 52 <6.3 37 480 148
Benzo(k)fluoranthene μg/kg 87 <5.6 37 95 33 <6.3 25 NS 1,480
Benzo(a)pyrene μg/kg 167 <5.6 77 180 62 <6.3 40 470 15
Benzo(ghi)perylene μg/kg 123 <5.6 71 144 53 <6.3 40 NS NS
Chrysene μg/kg 190 <5.6 73 204 67 <6.3 45 145.1 14,800
Dibenz(a,h)anthracene μg/kg 12 <8.5 <8.6 <46 <8.5 <9.4 <8.4 NS 15
Fluoranthene μg/kg 669 25 241 647 192 <13 123 88,817.90 2,290,000
Fluorene μg/kg 52 <11 19 <60 <11 <13 <11 14,814.80 2,290,000
Indeno(1,2,3-cd)pyrene μg/kg 123 <5.6 60 144 46 <6.3 35 NS 148
1-Methylnaphthalene μg/kg <33 <34 36 <180 <34 <38 <33 NS 15,600
2-Methylnaphthalene μg/kg 190 <28 183 <150 64 <31 40 NS 229,000
Naphthalene μg/kg <33 <34 65 <180 <34 <38 <33 658.7 2,150
Phenanthrene μg/kg 479 20 126 552 110 <6.3 58 NS 115,000
Pyrene μg/kg 524 12 183 647 147 <6.3 97 54,473 1,720,000
Notes:
NS = no standard
NA = Not Analyzed
μg/kg = micrograms per kilogram (equivalent to parts per billion, ppb)
mg/kg = milligrams per kilogram (equivalent to parts per million, ppm)
Exceedances: BOLD = Groundwater Protection Exceedence BOLD = Groundwater & Direct Contact Exceedence

ITALICS = Direct Contact Exceedence

PZ-1 & MW-3

Analytes
08/12/04 08/12/04 08/12/04
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Table A.2 (page 2 of 5)
Pre-Remedial Soil Analytical Table - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Soil Boring Identification: MW-5 MW-6 MW-7 B-2 Groundwater Non-Industrial
Date 08/12/04 08/12/04 08/12/04 08/14/98 Pathway Direct Contact

Depth 3-5 1-3 1-3 10-12 16-18 10-12 6-8 10-12 RCL RCL
Unsaturated/Saturated U/S U U U S S S U S

RCRA Metals
GAS 1998 

Sample
Arsenic mg/kg 3.2 10 8.4 <9.2 <9.2 <9.2 <9.0 <9.6 0.58 0.39
Barium mg/kg 48 42 92 126 36 28 28 14 165 15,300
Cadmium mg/kg 0.77 1.2 1.3 <2.3 <2.4 <2.3 <2.2 <2.4 0.75 70
Chromium mg/kg 17 7.2 7.7 14 12 13 12 7.9 360,000 NS
Lead mg/kg 11 48 100 298 12 <11 <11 <12 27 400
Mercury mg/kg 0.031 0.11 0.13 0.33 <0.024 <0.023 <0.022 <0.024 0.21 3.13
Selenium mg/kg <4.8 <4.5 <4.3 <17 <18 <17 <17 <18 0.52 391
Silver mg/kg <0.13 <0.12 <0.12 <2.3 <2.4 <2.3 <2.2 <2.4 0.85 391
PVOCs/Detected VOCs 
Benzene μg/kg <30 <28 <27 <29 <30 <29 <28 <30 5.1 1,490
cis-1,2-Dichloroethene μg/kg <30 <28 <27 <29 <30 <29 <28 <30 41.2 156,000
trans-1,2-Dichloroethene μg/kg <30 <28 <27 <29 <30 <29 <28 <30 58.8 211,000
Ethylbenzene μg/kg <30 <28 <27 <29 <30 <29 <28 <30 1,570 7,470
Methyl-tert-butyl-ether μg/kg <30 <28 <27 <29 <30 <29 <28 <30 27 59,400
Naphthalene μg/kg <30 487 76 172 <30 <29 82 <30 659 5,150
Tetrachloroethene μg/kg <30 <28 <27 1,260 <30 <29 <28 <30 4.5 30,700
Toluene μg/kg <30 <28 <27 <29 <30 <29 <28 <30 1,107 818,000
Trichloroethene μg/kg <30 <28 <27 61 <30 <29 <28 <30 3.6 644
1,2,4-Trimethylbenzene μg/kg <30 32 <27 49 <30 <29 <28 <30 1,379 89,800
1,3,5-Trimethylbenzene μg/kg <30 <28 <27 <29 <30 <29 <28 <30 1,379 182,000
Xylenes, Total μg/kg <42 77 <38 44 <30 <29 <28 <42 3,940 258,000
PAHs
Acenaphthene μg/kg <60 883 1,080 <690 <61 <58 <120 <58 NS 3,440,000
Acenaphthylene μg/kg <100 <960 <92 <1,200 <102 <99 <210 <97 NS 487,000
Anthracene μg/kg <6.0 2,040 865 643 <6.1 <5.8 34 <5.8 196,744.20 17,200,000
Benz(a)anthracene μg/kg <6.0 2,720 649 941 <6.1 <5.8 <12 <5.8 NS 148
Benzo(b)fluoranthene μg/kg <6.0 1,360 314 356 <6.1 <5.8 <12 <5.8 480 148
Benzo(k)fluoranthene μg/kg <6.0 895 216 207 <6.1 <5.8 <12 <5.8 NS 1,480
Benzo(a)pyrene μg/kg <6.0 1,700 422 884 <6.1 <5.8 60 <5.8 470 15
Benzo(ghi)perylene μg/kg <6.0 1,130 227 930 <6.1 <5.8 54 <5.8 NS NS
Chrysene μg/kg <6.0 2,380 551 643 <6.1 <5.8 <12 <5.8 145.1 14,800
Dibenz(a,h)anthracene μg/kg <8.9 419 58 <130 <12 <11 <24 <12 NS 15
Fluoranthene μg/kg 17 6,570 2,270 3,440 <12 <11 179 16 88,817.90 2,290,000
Fluorene μg/kg <12 555 1,190 264 <12 <11 <24 <12 14,814.80 2,290,000
Indeno(1,2,3-cd)pyrene μg/kg <6.0 1,030 238 482 <6.1 <5.8 123 <5.8 NS 148
1-Methylnaphthalene μg/kg <36 <340 100 <410 <37 <35 <75 <35 NS 15,600
2-Methylnaphthalene μg/kg <30 2,380 3,460 1,150 <31 <30 <62 <29 NS 229,000
Naphthalene μg/kg <36 <340 162 631 <37 <35 <75 <35 658.7 2,150
Phenanthrene μg/kg <6.0 4,760 3,680 3,790 <6.1 <5.8 123 14 NS 115,000
Pyrene μg/kg 11 7,250 1,950 2,180 <6.1 <5.8 146 9.7 54,473 1,720,000
Notes:
NS = no standard
NA = Not Analyzed
μg/kg = micrograms per kilogram (equivalent to parts per billion, ppb)
mg/kg = milligrams per kilogram (equivalent to parts per million, ppm)
Exceedances: BOLD = Groundwater Protection Exceedence BOLD = Groundwater & Direct Contact Exceedence

ITALICS = Direct Contact Exceedence

Analytes

B-3
08/13/98

GAS 1998 Sample

B-1
08/13/98

GAS 1998 Sample
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Table A.2 (page 3 of 5)
Pre-Remedial Soil Analytical Table - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Soil Boring Identification: GP-1 GP-2 GP-3 Groundwater Non-Industrial
Date 04/07/11 04/07/11 04/07/11 Pathway Direct Contact
Depth 1-3 1-3 1-3 4-6 10-12 14-16 6-8 10-12 14-16 4-6 8-10 18-20 RCL RCL

Unsaturated/Saturated U/S U U U U S S U S S U S S

PVOCs/Detected VOCs 
Benzene μg/kg NA NA NA <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 5.1 1,490
cis-1,2-Dichloroethene μg/kg NA NA NA 25.9 J <14 <14 <14 18.9 J <14 18.8 J 142 <14 41.2 156,000
trans-1,2-Dichloroethene μg/kg NA NA NA <22 <22 <22 <22 <22 <22 <22 <22 <22 58.8 211,000
Ethylbenzene μg/kg NA NA NA <55 <55 <55 <55 <55 <55 <55 <55 <55 1,570 7,470
Methyl-tert-butyl-ether μg/kg NA NA NA <12 <12 <12 <12 <12 <12 <12 <12 <12 27 59,400
Naphthalene μg/kg NA NA NA <107 164 J <107 <107 <107 <107 <107 <107 <107 659 5,150
Tetrachloroethene μg/kg NA NA NA <24 430 61 J <24 <24 <24 <24 1,970 <24 4.5 30,700
Toluene μg/kg NA NA NA <50 <50 <50 <50 <50 <50 <50 <50 <50 1,107 818,000
Trichloroethene μg/kg NA NA NA <47 74 J <47 <17 <17 <17 <17 132 J <17 3.6 644
1,2,4-Trimethylbenzene μg/kg NA NA NA <80 <80 <80 <80 <80 <80 <80 <80 <80 1,379 89,800
1,3,5-Trimethylbenzene μg/kg NA NA NA <48 <48 <48 <48 <48 <48 <48 <48 <48 1,379 182,000
Xylenes, Total μg/kg NA NA NA <136 <136 <136 <136 <136 <136 <136 <136 <136 3,940 258,000
PAHs
Acenaphthene μg/kg 500 186 25.7 J NA NA NA NA NA NA NA NA NA NS 3,440,000
Acenaphthylene μg/kg 101 112 18.1 J NA NA NA NA NA NA NA NA NA NS 487,000
Anthracene μg/kg 1,980 1,020 129 NA NA NA NA NA NA NA NA NA 196,744.20 17,200,000
Benzo(a)anthracene μg/kg 3,200 3,200 440 NA NA NA NA NA NA NA NA NA NS 148
Benzo(b)fluoranthene μg/kg 3,500 3,900 560 NA NA NA NA NA NA NA NA NA 480 148
Benzo(k)fluoranthene μg/kg 1,040 1,020 187 NA NA NA NA NA NA NA NA NA NS 1,480
Benzo(a)pyrene μg/kg 2,510 2,820 390 NA NA NA NA NA NA NA NA NA 470 15
Benzo(ghi)perylene μg/kg 1,640 1,680 270 NA NA NA NA NA NA NA NA NA NS NS
Chrysene μg/kg 2,660 2,490 390 NA NA NA NA NA NA NA NA NA 145.1 14,800
Dibenz(a,h)anthracene μg/kg 420 460 53 NA NA NA NA NA NA NA NA NA NS 15
Fluoranthene μg/kg 6,200 5,500 890 NA NA NA NA NA NA NA NA NA 88,817.90 2,290,000
Fluorene μg/kg 590 204 21.3 J NA NA NA NA NA NA NA NA NA 14,814.80 2,290,000
Indeno(1,2,3-cd)pyrene μg/kg 1,390 1,600 234 NA NA NA NA NA NA NA NA NA NS 148
1-Methylnaphthalene μg/kg 140 51 J <17.9 NA NA NA NA NA NA NA NA NA NS 15,600
2-Methylnaphthalene μg/kg 226 70 <9.6 NA NA NA NA NA NA NA NA NA NS 229,000
Naphthalene μg/kg 410 68 <10.8 NA NA NA NA NA NA NA NA NA 658.7 2,150
Phenanthrene μg/kg 4,700 2,260 313 NA NA NA NA NA NA NA NA NA NS 115,000
Pyrene μg/kg 5,200 4,800 740 NA NA NA NA NA NA NA NA NA 54,473 1,720,000
Notes:
NS = no standard
NA = Not Analyzed
μg/kg = micrograms per kilogram (equivalent to parts per billion, ppb)
mg/kg = milligrams per kilogram (equivalent to parts per million, ppm)
Exceedances: BOLD = Groundwater Protection Exceedence BOLD = Groundwater & Direct Contact Exceedence

ITALICS = Direct Contact Exceedence

GP-4 GP-6

Analytes
04/07/11 04/07/11

GP-5
04/07/11
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Table A.2 (page 4 of 5)
Pre-Remedial Soil Analytical Table - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Soil Boring Identification: Groundwater Non-Industrial
Date Pathway Direct Contact
Depth 4-6 10-12 14-16 2-4 6-8 18-20 2-4 6-8 10-12 4-6 10-12 14-16 2-4 10-12 14-16 3.5-5 8.5-10 RCL RCL

Unsaturated/Saturated U/S U S S U U S U U S U S S U S S U S

PVOCs/Detected VOCs 
Benzene μg/kg <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 25.2 J <8.9 <8.9 <8.9 5.1 1,490
cis-1,2-Dichloroethene μg/kg <14 285 59 <14 <14 <14 35 J 28 J <14 <14 <14 <14 <14 <14 <14 <14 <14 41.2 156,000
trans-1,2-Dichloroethene μg/kg <22 34 J <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 58.8 211,000
Ethylbenzene μg/kg <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 1,570 7,470
Methyl-tert-butyl-ether μg/kg <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 27 59,400
Naphthalene μg/kg <107 <107 <107 <107 <107 <107 <107 202 J <107 <107 <107 <107 <107 <107 <107 <107 <107 659 5,150
Tetrachloroethene μg/kg 40 J 380 38 J <24 <24 <24 <24 142 <24 <24 <24 <24 <24 94 <24 <24 <24 4.5 30,700
Toluene μg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 115 J <50 <50 <50 1,107 818,000
Trichloroethene μg/kg <17 180 <17 <47 <47 <47 <47 <47 <47 <47 <47 <47 <47 122 J <47 <47 <47 3.6 644
1,2,4-Trimethylbenzene μg/kg <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 1,379 89,800
1,3,5-Trimethylbenzene μg/kg <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 1,379 182,000
Xylenes, Total μg/kg <136 59 J <136 <136 <136 <136 <136 <136 <136 <136 <136 <136 <136 179 J <136 <136 <136 3,940 258,000
Notes:
NS = no standard
NA = Not Analyzed
μg/kg = micrograms per kilogram (equivalent to parts per billion, ppb)
mg/kg = milligrams per kilogram (equivalent to parts per million, ppm)
Exceedances: BOLD = Groundwater Protection Exceedence BOLD = Groundwater & Direct Contact Exceedence

ITALICS = Direct Contact Exceedence

04/19/11
GP-10

04/07/11
GP-8 GP-9 MW-8GP-7

04/07/11
GP-11

04/07/11
Analytes

04/07/11 04/07/11
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Table 2 (page 5 of 5)
Pre-Remedial Soil Analytical Table - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Soil Boring Identification: Groundwater Non-Industrial

Date Pathway Direct Contact
Depth 6-8 8-10 12-14 6-8 8-10 14-16 4-6 8-10 10-12 4-6 8-10 12-14 4-6 8-10 10-12 2-4 6-8 10-12 6-8 10-12 14-16 RCL RCL

Unsaturated/Saturated U/S U U S U U S U U S U U S U U S U U S U S S

PVOCs/Detected VOCs 
Benzene μg/kg <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 24.4 J <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 5.1 1,490
cis-1,2-Dichloroethene μg/kg 16.7 J <14 59 <14 <14 <14 <14 <14 <14 49 39 J 34 J <14 109 36 J <14 <14 480 <14 830 65 41.2 156,000
trans-1,2-Dichloroethene μg/kg <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 <22 77 <22 430 <22 58.8 211,000
Ethylbenzene μg/kg <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 1,570 7,470
Methyl-tert-butyl-ether μg/kg <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 27 59,400
Naphthalene μg/kg <107 <107 <107 131 J 152 J <107 143 J <107 <107 <107 <107 <107 <107 <107 <107 <107 <107 <107 <107 304 J <107 659 5,150
Tetrachloroethene μg/kg <24 135 <24 <24 41 J <24 47 J 32 J 59 J <24 <24 76 J <24 360 75 J <24 <24 218 <24 265 <24 4.5 30,700
Toluene μg/kg <50 <50 <50 <50 <50 <50 102 J <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 1,107 818,000
Trichloroethene μg/kg <17 18.8 J <17 38 J 98 <17 45 J <17 <17 17.8 J <17 <17 <17 103 <17 <17 <17 27.2 J <47 184 <47 3.6 644
1 2 4 Trimethylbenzene μg/kg <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 1 379 89 800

GP-12 GP-13 GP-14 GP-15 GP-17 GP-18GP-16

Analytes
06/30/11 06/30/11 06/30/11 06/30/11 06/30/11 06/30/1106/30/11

1,2,4-Trimethylbenzene μg/kg <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 1,379 89,800
1,3,5-Trimethylbenzene μg/kg <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 1,379 182,000
Vinyl Chloride μg/kg <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 37 J 35 J <16 0.1 67
Xylenes, Total μg/kg <136 <136 <136 <136 <136 <136 207 J <136 <136 <136 <136 <136 <136 <136 <136 <136 <136 <136 <136 <136 <136 3,940 258,000
Notes:
NS = no standard
NA = Not Analyzed
μg/kg = micrograms per kilogram (equivalent to parts per billion, ppb)
mg/kg = milligrams per kilogram (equivalent to parts per million, ppm)
Exceedances: BOLD = Groundwater Protection Exceedence BOLD = Groundwater & Direct Contact Exceedence

ITALICS = Direct Contact Exceedence
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Table A.3
Post Remedial Soil Analytical Table - 435 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Soil Boring Identification: SW-1 SW-2 SW-3 SW-4 SW-5 SW-6 SW-7 SW-8 SW-9 SW-10 SW-11 SW-12 SW-13 Groundwater Non-Industrial
Date 09/09/11 09/09/11 09/09/11 09/09/11 09/12/11 09/12/11 09/12/11 09/13/11 09/13/11 09/13/11 09/13/11 09/13/11 09/13/11 Pathway Direct Contact

Depth 10' 10' 10' 10' 9' 9' 9' 9' 9' 9' 9' 9' 9' RCL RCL
Unsaturated/Saturated U/S S S S S U U U U U U U U U

PVOCs/Detected VOCs 
Benzene μg/kg <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 <8.9 5.1 1,490
cis-1,2-Dichloroethene μg/kg <14 <14 <14 <14 <14 <14 <14 <14 30 "J" 284 59 36 "J" <14 41.2 156,000
trans-1,2-Dichloroethene μg/kg <22 <22 <22 <22 <22 <22 <22 <22 <22 39 "J" <22 <22 <22 58.8 211,000
Ethylbenzene μg/kg <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 <55 1,570 7,470
Methyl-tert-butyl-ether μg/kg <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 <12 27 59,400
Naphthalene μg/kg <107 <107 150 "J" <107 <107 <107 <107 <107 <107 122 "J" <107 <107 <107 659 5,150
Tetrachloroethene μg/kg <24 <24 2,310 <24 <24 42 "J" 154 <24 120 780 <24 <24 <24 4.5 30,700
Toluene μg/kg <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 <50 1,107 818,000
Trichloroethene μg/kg <17 <17 143 32 "J" <17 <17 33 "J" <17 49 "J" 156 <17 28.7 "J" <17 3.6 644
1,2,4-Trimethylbenzene μg/kg <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 <80 1,379 89,800
1,3,5-Trimethylbenzene μg/kg <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 <48 1,379 182,000
Vinyl Chloride μg/kg <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 <16 0.1 67
Xylenes, Total μg/kg <136 <136 <136 <136 <136 <136 <136 <136 <136 <136 <136 <136 <136 3,940 258,000
Notes:
NS = no standard
NA = Not Analyzed
μg/kg = micrograms per kilogram (equivalent to parts per billion, ppb)
mg/kg = milligrams per kilogram (equivalent to parts per million, ppm)
Exceedances: BOLD = Groundwater Protection Exceedence BOLD = Groundwater & Direct Contact Exceedence

ITALICS = Direct Contact Exceedence

Analytes

i:\Hunzing\8823\A.2.1 #12422 Sigma Environmental Services, Inc. 9/10/2013



Table A.4 
Pre and Post Remaining Soil Contamination Soil Analytical Table - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Soil Boring Identification: MW-1 MW-4 Groundwater Non-Industrial
Date 08/12/04 Pathway Direct Contact

Depth 1-3 7-9 1-3 RCL RCL
Unsaturated/Saturated U/S U U U

RCRA Metals
Arsenic mg/kg 5.4 6.5 8.7 0.58 0.39
Barium mg/kg 27 29 45 165 15,300
Cadmium mg/kg 0.95 1.2 1.2 0.75 70
Chromium mg/kg 8.9 8.4 17 360,000 NS
Lead mg/kg 21 5.2 100 27 400
Mercury mg/kg 0.059 0.016 0.04 0.21 3.13
Selenium mg/kg <4.5 <4.5 <4.5 0.52 391
Silver mg/kg <0.12 <0.12 0.19 0.85 391
PVOCs/Detected VOCs 
Benzene μg/kg <28 <28 <28 5.1 1,490
cis-1,2-Dichloroethene μg/kg <28 <28 <28 41.2 156,000
trans-1,2-Dichloroethene μg/kg <28 <28 <28 58.8 211,000
Ethylbenzene μg/kg <28 <28 <28 1,570 7,470
Methyl-tert-butyl-ether μg/kg <28 <28 <28 27 59,400
Naphthalene μg/kg <28 <28 38 659 5,150
Tetrachloroethene μg/kg <28 <28 95 4.5 30,700
Toluene μg/kg <28 <28 <28 1,107 818,000
Trichloroethene μg/kg <28 <28 <28 3.6 644
1,2,4-Trimethylbenzene μg/kg <28 <28 <28 1,379 89,800
1,3,5-Trimethylbenzene μg/kg <28 <28 <28 1,379 182,000
Xylenes, Total μg/kg <39 <40 <39 3,940 258,000
PAHs
Acenaphthene μg/kg 66 <56 <56 NS 3,440,000
Acenaphthylene μg/kg <95 <96 <95 NS 487,000
Anthracene μg/kg 123 <5.6 9.8 196,744.20 17,200,000
Benz(a)anthracene μg/kg 212 8.5 49 NS 148
Benzo(b)fluoranthene μg/kg 134 <5.6 37 480 148
Benzo(k)fluoranthene μg/kg 87 <5.6 25 NS 1,480
Benzo(a)pyrene μg/kg 167 <5.6 40 470 15
Benzo(ghi)perylene μg/kg 123 <5.6 40 NS NS
Chrysene μg/kg 190 <5.6 45 145.1 14,800
Dibenz(a,h)anthracene μg/kg 12 <8.5 <8.4 NS 15
Fluoranthene μg/kg 669 25 123 88,817.90 2,290,000
Fluorene μg/kg 52 <11 <11 14,814.80 2,290,000
Indeno(1,2,3-cd)pyrene μg/kg 123 <5.6 35 NS 148
1-Methylnaphthalene μg/kg <33 <34 <33 NS 15,600
2-Methylnaphthalene μg/kg 190 <28 40 NS 229,000
Naphthalene μg/kg <33 <34 <33 658.7 2,150
Phenanthrene μg/kg 479 20 58 NS 115,000
Pyrene μg/kg 524 12 97 54,473 1,720,000
Notes:
NS = no standard
NA = Not Analyzed
μg/kg = micrograms per kilogram (equivalent to parts per billion, ppb)
mg/kg = milligrams per kilogram (equivalent to parts per million, ppm)
Exceedances: BOLD = Groundwater Protection Exceedence

ITALICS = Direct Contact Exceedence

Analytes
08/12/04
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Table A.4 
Pre and Post Remaining Soil Contamination Soil Analytical Table - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Soil Boring Identification: MW-5 MW-6 MW-7 Groundwater Non-Industrial
Date 08/12/04 08/12/04 08/12/04 Pathway Direct Contact

Depth 3-5 1-3 1-3 RCL RCL
Unsaturated/Saturated U/S U U U

RCRA Metals
Arsenic mg/kg 3.2 10 8.4 0.58 0.39
Barium mg/kg 48 42 92 165 15,300
Cadmium mg/kg 0.77 1.2 1.3 0.75 70
Chromium mg/kg 17 7.2 7.7 360,000 NS
Lead mg/kg 11 48 100 27 400
Mercury mg/kg 0.031 0.11 0.13 0.21 3.13
Selenium mg/kg <4.8 <4.5 <4.3 0.52 391
Silver mg/kg <0.13 <0.12 <0.12 0.85 391
PVOCs/Detected VOCs 
Benzene μg/kg <30 <28 <27 5.1 1,490
cis-1,2-Dichloroethene μg/kg <30 <28 <27 41.2 156,000
trans-1,2-Dichloroethene μg/kg <30 <28 <27 58.8 211,000
Ethylbenzene μg/kg <30 <28 <27 1,570 7,470
Methyl-tert-butyl-ether μg/kg <30 <28 <27 27 59,400
Naphthalene μg/kg <30 487 76 659 5,150
Tetrachloroethene μg/kg <30 <28 <27 4.5 30,700
Toluene μg/kg <30 <28 <27 1,107 818,000
Trichloroethene μg/kg <30 <28 <27 3.6 644
1,2,4-Trimethylbenzene μg/kg <30 32 <27 1,379 89,800
1,3,5-Trimethylbenzene μg/kg <30 <28 <27 1,379 182,000
Xylenes, Total μg/kg <42 77 <38 3,940 258,000
PAHs
Acenaphthene μg/kg <60 883 1,080 NS 3,440,000
Acenaphthylene μg/kg <100 <960 <92 NS 487,000
Anthracene μg/kg <6.0 2,040 865 196,744.20 17,200,000
Benz(a)anthracene μg/kg <6.0 2,720 649 NS 148
Benzo(b)fluoranthene μg/kg <6.0 1,360 314 480 148
Benzo(k)fluoranthene μg/kg <6.0 895 216 NS 1,480
Benzo(a)pyrene μg/kg <6.0 1,700 422 470 15
Benzo(ghi)perylene μg/kg <6.0 1,130 227 NS NS
Chrysene μg/kg <6.0 2,380 551 145.1 14,800
Dibenz(a,h)anthracene μg/kg <8.9 419 58 NS 15
Fluoranthene μg/kg 17 6,570 2,270 88,817.90 2,290,000
Fluorene μg/kg <12 555 1,190 14,814.80 2,290,000
Indeno(1,2,3-cd)pyrene μg/kg <6.0 1,030 238 NS 148
1-Methylnaphthalene μg/kg <36 <340 100 NS 15,600
2-Methylnaphthalene μg/kg <30 2,380 3,460 NS 229,000
Naphthalene μg/kg <36 <340 162 658.7 2,150
Phenanthrene μg/kg <6.0 4,760 3,680 NS 115,000
Pyrene μg/kg 11 7,250 1,950 54,473 1,720,000
Notes:
NS = no standard
NA = Not Analyzed
μg/kg = micrograms per kilogram (equivalent to parts per billion, ppb)
mg/kg = milligrams per kilogram (equivalent to parts per million, ppm)
Exceedances: BOLD = Groundwater Protection Exceedence

ITALICS = Direct Contact Exceedence

Analytes
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Table A.4
Pre and Post Remaining Soil Contamination Soil Analytical Table - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Soil Boring Identification: GP-1 GP-2 GP-3 Groundwater Non-Industrial
Date 04/07/11 04/07/11 04/07/11 Pathway Direct Contact

Depth 1-3 1-3 1-3 RCL RCL
Unsaturated/Saturated U/S U U U

PVOCs/Detected VOCs 
Benzene μg/kg NA NA NA 5.1 1,490
cis-1,2-Dichloroethene μg/kg NA NA NA 41.2 156,000
trans-1,2-Dichloroethene μg/kg NA NA NA 58.8 211,000
Ethylbenzene μg/kg NA NA NA 1,570 7,470
Methyl-tert-butyl-ether μg/kg NA NA NA 27 59,400
Naphthalene μg/kg NA NA NA 659 5,150
Tetrachloroethene μg/kg NA NA NA 4.5 30,700
Toluene μg/kg NA NA NA 1,107 818,000
Trichloroethene μg/kg NA NA NA 3.6 644
1,2,4-Trimethylbenzene μg/kg NA NA NA 1,379 89,800
1,3,5-Trimethylbenzene μg/kg NA NA NA 1,379 182,000
Xylenes, Total μg/kg NA NA NA 3,940 258,000
PAHs
Acenaphthene μg/kg 500 186 25.7 J NS 3,440,000
Acenaphthylene μg/kg 101 112 18.1 J NS 487,000
Anthracene μg/kg 1,980 1,020 129 196,744.20 17,200,000
Benzo(a)anthracene μg/kg 3,200 3,200 440 NS 148
Benzo(b)fluoranthene μg/kg 3,500 3,900 560 480 148
Benzo(k)fluoranthene μg/kg 1,040 1,020 187 NS 1,480
Benzo(a)pyrene μg/kg 2,510 2,820 390 470 15
Benzo(ghi)perylene μg/kg 1,640 1,680 270 NS NS
Chrysene μg/kg 2,660 2,490 390 145.1 14,800
Dibenz(a,h)anthracene μg/kg 420 460 53 NS 15
Fluoranthene μg/kg 6,200 5,500 890 88,817.90 2,290,000
Fluorene μg/kg 590 204 21.3 J 14,814.80 2,290,000
Indeno(1,2,3-cd)pyrene μg/kg 1,390 1,600 234 NS 148
1-Methylnaphthalene μg/kg 140 51 J <17.9 NS 15,600
2-Methylnaphthalene μg/kg 226 70 <9.6 NS 229,000
Naphthalene μg/kg 410 68 <10.8 658.7 2,150
Phenanthrene μg/kg 4,700 2,260 313 NS 115,000
Pyrene μg/kg 5,200 4,800 740 54,473 1,720,000
Notes:
NS = no standard
NA = Not Analyzed
μg/kg = micrograms per kilogram (equivalent to parts per billion, ppb)
mg/kg = milligrams per kilogram (equivalent to parts per million, ppm)
Exceedances: BOLD = Groundwater Protection Exceedence

ITALICS = Direct Contact Exceedence

Analytes
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Table A.4
Pre and Post Remaining Soil Contamination Soil Analytical Table - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Soil Boring Identification: GP-7 GP-9 Groundwater Non-Industrial
Date 04/07/11 04/07/11 Pathway Direct Contact

Depth 4-6 6-8 RCL RCL
Unsaturated/Saturated U/S U U

Analytes

PVOCs/Detected VOCs 
Benzene μg/kg <8.9 <8.9 5.1 1,490
cis-1,2-Dichloroethene μg/kg <14 28 J 41.2 156,000
trans-1,2-Dichloroethene μg/kg <22 <22 58.8 211,000
Ethylbenzene μg/kg <55 <55 1,570 7,470
Methyl-tert-butyl-ether μg/kg <12 <12 27 59,400
Naphthalene μg/kg <107 202 J 659 5,150
Tetrachloroethene μg/kg 40 J 142 4.5 30,700
Toluene μg/kg <50 <50 1,107 818,000
Trichloroethene μg/kg <17 <47 3.6 644
1,2,4-Trimethylbenzene μg/kg <80 <80 1,379 89,800
1,3,5-Trimethylbenzene μg/kg <48 <48 1,379 182,000
X l T t l /k 136 136 3 940 258 000Xylenes, Total μg/kg <136 <136 3,940 258,000
Notes:
NS = no standard
NA = Not Analyzed
μg/kg = micrograms per kilogram (equivalent to parts per billion, ppb)
mg/kg = milligrams per kilogram (equivalent to parts per million, ppm)
Exceedances: BOLD = Groundwater Protection Exceedence

ITALICS = Direct Contact Exceedence
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Table A.4
Pre and Post Remaining Soil Contamination Soil Analytical Table - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Soil Boring Identification: GP-12 GP-15 Groundwater Non-Industrial
Date 6/30/2011 06/30/11 Pathway Direct Contact

Depth 8-10 6-8 8-10 4-6 8-10 4-6 RCL RCL
Unsaturated/Saturated U/S U U U U U U

PVOCs/Detected VOCs 
Benzene μg/kg <8.9 <8.9 <8.9 24.4 J <8.9 <8.9 5.1 1,490
cis-1,2-Dichloroethene μg/kg <14 <14 <14 <14 <14 49 41.2 156,000
trans-1,2-Dichloroethene μg/kg <22 <22 <22 <22 <22 <22 58.8 211,000
Ethylbenzene μg/kg <55 <55 <55 <55 <55 <55 1,570 7,470
Methyl-tert-butyl-ether μg/kg <12 <12 <12 <12 <12 <12 27 59,400
Naphthalene μg/kg <107 131 J 152 J 143 J <107 <107 659 5,150
Tetrachloroethene μg/kg 135 <24 41 J 47 J 32 J <24 4.5 30,700
Toluene μg/kg <50 <50 <50 102 J <50 <50 1,107 818,000
Trichloroethene μg/kg 18.8 J 38 J 98 45 J <17 17.8 J 3.6 644
1,2,4-Trimethylbenzene μg/kg <80 <80 <80 <80 <80 <80 1,379 89,800
1,3,5-Trimethylbenzene μg/kg <48 <48 <48 <48 <48 <48 1,379 182,000
Vinyl Chloride μg/kg <16 <16 <16 <16 <16 <16 0.1 67
Xylenes, Total μg/kg <136 <136 <136 207 J <136 <136 3,940 258,000
Notes:
NS = no standard
NA = Not Analyzed
μg/kg = micrograms per kilogram (equivalent to parts per billion, ppb)
mg/kg = milligrams per kilogram (equivalent to parts per million, ppm)
Exceedances: BOLD = Groundwater Protection Exceedence BOLD = Groundwater & Direct Contact Exceedence

ITALICS = Direct Contact Exceedence

Analytes
06/30/11 06/30/11
GP-13 GP-14
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Table A.4
Pre and Post Remaining Soil Contamination Soil Analytical Table - 401-441 W. Wisconsin Avenue

Milwaukee, Wisconsin
Sigma Project No. 12422

Soil Boring Identification: SW-6 SW-7 SW-9 SW-10 SW-12 Groundwater Non-Industrial
Date 09/12/11 09/12/11 09/13/11 09/13/11 09/13/11 Pathway Direct Contact

Depth 9' 9' 9' 9' 9' RCL RCL
Unsaturated/Saturated U/S U U U U U

PVOCs/Detected VOCs 
Benzene μg/kg <8.9 <8.9 <8.9 <8.9 <8.9 5.1 1,490
cis-1,2-Dichloroethene μg/kg <14 <14 30 "J" 284 36 "J" 41.2 156,000
trans-1,2-Dichloroethene μg/kg <22 <22 <22 39 "J" <22 58.8 211,000
Ethylbenzene μg/kg <55 <55 <55 <55 <55 1,570 7,470
Methyl-tert-butyl-ether μg/kg <12 <12 <12 <12 <12 27 59,400
Naphthalene μg/kg <107 <107 <107 122 "J" <107 659 5,150
Tetrachloroethene μg/kg 42 "J" 154 120 780 <24 4.5 30,700
Toluene μg/kg <50 <50 <50 <50 <50 1,107 818,000
Trichloroethene μg/kg <17 33 "J" 49 "J" 156 28.7 "J" 3.6 644
1,2,4-Trimethylbenzene μg/kg <80 <80 <80 <80 <80 1,379 89,800
1,3,5-Trimethylbenzene μg/kg <48 <48 <48 <48 <48 1,379 182,000
Vinyl Chloride μg/kg <16 <16 <16 <16 <16 0.1 67
Xylenes, Total μg/kg <136 <136 <136 <136 <136 3,940 258,000
Notes:
NS = no standard
NA = Not Analyzed
μg/kg = micrograms per kilogram (equivalent to parts per billion, ppb)
mg/kg = milligrams per kilogram (equivalent to parts per million, ppm)
Exceedances: BOLD = Groundwater Protection Exceedence BOLD = Groundwater & Direct Contact Exceedence

ITALICS = Direct Contact Exceedence

Analytes

i:\Hunzing\8823\A.4 #12422 - Copy Sigma Environmental Services, Inc. 9/11/2013



 

 

A.5 Vapor Analytical Table 

 

No data collected. Currently no structure is present at the site; 
therefore sampling to evaluate vapor intrusion was not completed. 

 





Table A.7
Water Level Elevations

Former One Hour Martinizing, 401-441 W. Wisconsin Avenue
Milwaukee Wisconsin
Sigma Project #12422

Well Identification
Ground Surface 

Elevation
Top of Casing 

Elevation Screen Interval Depth to Groundwater Groundwater Elevation Date
(feet local datum) (feet local datum) (feet bgs) (feet toc) (feet bgs) (feet local datum)

MW-1 598.46 598.10 5.4-15.4 14.90 15.26 583.20 08/18/2004
Flush Mount 12.25 12.61 585.85 09/13/2004

9.34 9.70 588.76 03/18/2011
8.63 8.99 589.47 05/05/2011
9.91 10.27 588.19 01/06/2012
8.81 9.17 589.29 03/30/2012
9.70 10.06 588.40 07/10/2012

11.00 11.36 587.10 10/19/2012

MW-2 596.51 596.11 5.4-15.4 9.12 9.52 586.99 08/18/2004
Flush Mount 9.35 9.75 586.76 09/13/2004

9.14 9.54 586.97 03/18/2011
8.57 8.97 587.54 05/05/2011

MW-2R 596.555 596.29 4.8-14.8 9.00 9.26 587.29 01/06/2012
8.79 9.05 587.50 03/30/2012

Flush Mount 9.18 9.44 587.11 07/10/2012
9.14 9.40 587.15 10/19/2012

MW-3 597.5 597.13 5.3-15.3 9.98 10.35 587.15 08/18/2004
Flush Mount 10.15 10.52 586.98 09/13/2004

9.59 9.96 587.54 03/18/2011
9.20 9.57 587.93 05/05/2011

MW-3R 597.49 597.09 4.55-14.55 9.38 9.78 587.71 01/06/2012
8.92 9.32 588.17 03/30/2012

Flush Mount 9.35 9.75 587.74 07/10/2012
9.58 9.98 587.51 10/19/2012

PZ-1 597.71 597.32 25.9-30.9 10.08 10.47 587.24 08/18/2004
Flush Mount 10.30 10.69 587.02 09/13/2004

9.49 9.88 587.83 03/18/2011
9.18 9.57 588.14 05/05/2011

PZ-1R 597.364 597.06 25.75-30.75 12.58 12.89 584.48 01/06/2012
10.14 10.45 586.92 03/30/2012

Flush Mount 10.59 10.90 586.47 07/10/2012
11.61 11.92 585.45 10/19/2012

MW-4 597.2 596.80 5.5-15.5 7.96 8.36 588.84 08/18/2004
Flush Mount 8.35 8.75 588.45 09/13/2004

7.52 7.92 589.28 03/18/2011
6.57 6.97 590.23 05/05/2011
9.10 9.50 587.70 01/06/2012
8.38 8.78 588.42 03/30/2012
9.15 9.55 587.65 07/10/2012
9.23 9.63 587.57 10/19/2012

MW-5 598.92 598.53 5.5-15.4 10.63 11.02 587.90 08/18/2004
Flush Mount 11.13 11.52 587.40 09/13/2004

10.25 10.64 588.28 03/18/2011
9.42 9.81 589.11 05/05/2011

10.85 11.24 587.68 01/06/2012
10.20 10.59 588.33 03/30/2012
10.92 11.31 587.61 07/10/2012
10.82 11.21 587.71 10/19/2012

MW-6 596.89 596.48 5.3-15.3 9.48 9.89 587.00 08/18/2004
Flush Mount 9.15 9.56 587.33 09/13/2004

8.71 9.12 587.77 03/18/2011
8.32 8.73 588.16 05/05/2011
9.81 10.22 586.67 01/06/2012
9.18 9.59 587.30 03/30/2012
9.74 10.15 586.74 07/10/2012
9.80 10.21 586.68 10/19/2012

MW-7 594.3 593.53 5.4-15.4 5.39 6.16 588.14 08/18/2004
Flush Mount 8.19 8.96 585.34 09/13/2004

7.23 8.00 586.30 03/18/2011
7.57 8.34 585.96 05/05/2011
8.18 8.95 585.35 01/06/2012
7.89 8.66 585.64 03/30/2012
8.52 9.29 585.01 07/10/2012
8.40 9.17 585.13 10/19/2012

MW-8 595.99 595.45 8.61 9.15 586.84 05/05/2011
8.85 9.39 586.60 01/06/2012
8.68 9.22 586.77 03/30/2012
9.32 9.86 586.13 07/10/2012
9.08 9.62 586.37 10/19/2012

MW-9 593.77 8.18 NM 585.59 01/06/2012
10.15 NM 583.62 03/30/2012
12.77 NM 581.00 07/10/2012
9.10 NM 584.67 10/19/2012

Notes: MSL  = mean sea level
feet toc = feet below top of casing
feet bgs = feet below ground surface

9/10/2013 Sigma Environmental Services, Inc. I:\hunzing\8823\GW elev



 

 

 

Table A.8 

 

Mann-Kendall results for MW-2R and MW-3R  
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Site Name =401 W. Wisconsin Ave. BRRTS No. = 0 Well Number = MW-3/MW-3R
Compound -> PCE TCE 1,2-DCE (cis) Vinyl Chloride 0 0

Concentration Concentration Concentration Concentration Concentration Concentration
Event Sampling Date (leave blank (leave blank (leave blank (leave blank (leave blank (leave blank

Number (most recent last) if no data) if no data) if no data) if no data) if no data) if no data)
1 18-Aug-04 2700.00 82.00 210.00 5.80
2 5-May-11 283.00 77.00 88.00 9.00
3 6-Jan-12 28.80 8.30 25.70 7.00
4 5-Apr-12 21.00 4.80 34.00 8.00
5 10-Jul-12 20.80 8.90 70.00 30.40
6 19-Oct-12 20.40 11.20 90.00 50.00
7 #N/A
8 #N/A
9 #N/A

10 #N/A
Mann Kendall Statistic (S) = -15.0 -5.0 -1.0 11.0 0.0 0.0

Number of Rounds (n) = 6 6 6 6 0 0
Average = 512.33 32.03 86.28 18.37 #DIV/0! #DIV/0!

Standard Deviation = 1076.782 36.859 66.320 18.043 #DIV/0! #DIV/0!
Coefficient of Variation(CV)= 2.102 1.151 0.769 0.982 #DIV/0! #DIV/0!

Error Check, Blank if No Errors Detected     n<4 n<4

Trend  � 80% Confidence Level DECREASING No Trend No Trend INCREASING n<4 n<4
Trend  � 90% Confidence Level DECREASING No Trend No Trend INCREASING n<4 n<4
Stability Test, If No Trend Exists at   CV > 1 CV <= 1   n<4 n<4
  80% Confidence Level NA NON-STABLE STABLE NA n<4 n<4

Data Entry By = srm Date = 21-Nov-11 Checked By = srm

Mann-Kendall Statistical Test  

9/11/2013 The Sigma Group
I:\milwci\12422-435 W. Wisconsin\090 Reports\mk\mw3r

Mann_Kendall
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FIGURE B.2.b
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FIGURE B.2.c
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FIGURE B.3.a.3
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FIGURE B.3.b
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FIGURE B.3.c

401-441 W. WISCONSIN AVENUE
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FIGURE B.3.d

401-441 W. WISCONSIN AVENUE

MW2RR

MW-3R

APPROXIMATE
LIMITs OF EXCAVATION

SW-1SW-2

SW-3

SW-4

SW-5

SW-6

SW-7

SW-8

SW-9

SW-10

SW-11 SW-12

SW-13

MONITORING WELLS

MW-9

GP-1 GP-2

GP-3

2011 SOIL BORINGS

GP-4

GP-5

GP-7

GP-8

GP-9

GP-10

GP-11

GP-12

GP-13

GP-14

GP-15

GP-16

Excavation Depth 
of 15feet bgs

(to be abandoned)

(to be abandoned)

(to be abandoned)

(to be abandoned)

(to be abandoned)

(to be abandoned)

(to be abandoned)

(to be abandoned)

(to be abandoned)

(to be abandoned)

(previously abandoned)

(previously abandoned)

(previously abandoned)



 

 

B.4.a Vapor Intrusion Map  

 

No data collected. Currently no structure is present at the site; 
therefore sampling to evaluate vapor intrusion was not completed. 

 





Documentation of Remedial Action (Attachment C) 
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Attachment F  

 
Notification to Owners of Impacted Properties

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

This section is not relevant as the soil and groundwater contamination 
does not extend off-site. 



��������	�
&�
'�����
(����
������	��








Q:\englib\397.eng  02/06/2007 09:47:04 AM



 

 

 

G.3. Verification of Zoning 






	GIS Registry Cover Sheet
	Closure Documents
	Case Closure - GIS Registry
	ATT A - Data Tables
	ATT B - Maps & Figures
	ATT C - Documentation of Remedial Action
	ATT D - Maintenance Plan(s) & Photographs
	ATT E - Monitoring Well Information
	ATT F - Notifications to Owners of Impacted Properties
	ATT G - Legal Documents

