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Preface 

Environmental Audits, Inc. (EA) has exercised reasonable efforts to accomplish the 
required tasks for the "Twin Disc, Inc. Annual 2020 Monitoring Results". EA has 
employed the professional standards applicable to the environmental consulting field 
today. 

The information required for the "Twin Disc, Inc. Annual 2020 Monitoring Results" 
has been provided to Environmental Audits, Inc. by Twin Disc, Inc. management. This 
work was accomplished within time and budget limitations. More definitive conclusions 
may be desired than are warranted by the facts available under these constraints. The 
conclusions stated in this report are intended for guidance. 

WE MAKE NO WARRANTIES, EXPRESS OR IMPLIED, INCLUDING WITHOUT 
LIMITATION WARRANTIES AS TO MERCHANTABILITY OR FITNESS FOR A 
PARTICULAR PURPOSE. Further, the information provided in this report is not to be 
construed as legal advice or a recommendation as to a course of action unless explicitly 
stated. 
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PURPOSE 

The purpose of this submittal is to provide an Annual Report or Update per the requirements of 
s. NR 724.13( e) describing the results of the previous four ( 4) quarters of groundwater sampling 
at the Twin Disc, Inc. Plant 3 manufacturing Site. This report summarizes the additional 
investigation involved with the subsurface contamination resulting from an oil/solvent leak 
through the Twin Disc, Incorporated Machine #2525 Broach Pit retaining wall. This leakage 
occurred over an unknown period of time but was first noticed on August 8, 1990. 

This report also provides the results obtained from the most recent round of Volatile Organics 
(VOC), EPA 5030/8021 sampling of the monitoring wells MW-11 , MW-13, MW-14, MW-15, MW-17, 
MW-19, MW-22, MW-23, MW-24, MW-26, and MW-402. Sampling of these wells was conducted June 
11,2020 

MW-26 was constructed on June 17, 2019 as a replacement for MW-16. MW-16 was removed from 
service due to the placement of a new machine and the requisite machine base. Please see 
Appendix II for a copy of the Monitoring Well Construction Report, Abandonment Report, and Well 
Development Forms. 

The previously submitted documents are incorporated into this document by reference. 

INTRODUCTION 

This report deals with the resu lts obtained over the previous year of quarterly analysis 
performed on the groundwater monitoring we lls, commencing during August 2018, for VOC, 
EPA 8260. 

Groundwater monitoring wells were developed in accordance to the procedures detailed in s. 
NR 141. Groundwater monitoring well samples obtained for laboratory analysis were placed in 
appropriate pre-weighed sample containers immediately after being collected. Groundwater 
monitoring well samples were cooled to 4 degrees Celsius by placing the samples in a container 
and surrounding them with ice. Groundwater monitoring well sample containers were filled to 
the maximum extent possible to reduce head space and the possible loss of volatile 
hydrocarbons. All VOC samples were preserved with a 1 :1 addition of hydrochloric acid. 

Groundwater monitoring well samples were transported to Pace Analytical Services, Inc., 1241 
Bellevue Street - Suite 9, Green Bay, WI 54302, WDNR Certification Number 405132750, under 
established Chain of Custody procedures and analyzed for VOC, EPA 8260. 
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ORO sampling was discontinued as a regular analytical parameter as of the 2nd Quarter 2016 
groundwater analysis. 

Pace Analytical Services, Inc., 1241 Bellevue Street - Suite 9, Green Bay, WI 54302, WDNR 
Certification Number 405132750, analyzed these monitoring well samples for Volatile Organic 
Compounds, uti lizing USEPA Method SW8260B/SW5030A. Sample results exceeding the 
appropriates. NR 140 Enforcement Standard (ES) or Preventative Action Limit (PAL) are 
highlighted. All Petroleum Volatile Organic Compound results are reported in units of ug/1. 

Results of these analyses are as follows: 
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Groundwater Well MW-1 
Test Description 
Method 8260B 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 

Mar-20 Nov-19 
NTF NTF 
<0.25 0.29 J 
<0.36 <0.36 
<4.0 <4.0 
<0.97 <0.97 
NTF NTF 
<0.17 <0.17 
<0.71 <0.71 
8.2 17.1 
<1 .3 <1.3 
<2.2 <2.2 
<2.6 <2.6 

NR 140 NR 140 
Apr-19 Nov-18 ES PAL 
NTF NTF 1000 ug/I 200 ug/I 
<2.5 <2.5 5 ug/I 0.5 ug/I 
<3.6 <3.6 0.6 ug/I 0.06 ug/I 
<39.7 <39.7 4.4 ug/I 0.44 ug/I 
<9.7 <9.7 10 ug/I 1 ug/I 
NTF NTF 1000 ug/I 200 ug/I 
<1.7 <1.7 5 ug/1 0.5 ug/I 
<7.1 <7.1 NS NS 
<13.4 <13.4 400 ug/I 80 ug/I 
<12.7 <12.7 6 ug/1 0.6 ug/1 
<21.9 <21.9 3 ug/I 0.3 ug/1 
<26.0 <26.0 60 ug/I 6 ug/I 

1,2-Dibromo-3-chloropropane <1.8 <1.8 <17.6 <17.6 0.2 ug/I 0.02 ug/I 
1,2-Dibromomethane <0.83 <0.83 <8.3 <8.3 NS NS 
1, 1-Dichloroethane 34.4 53.9 45.3 43.6 850 ug/I 85 ug/I 
1,2-Dichloroethane <0.28 <0.28 <2.8 <2.8 5 ug/1 0.5 ug/I 
1, 1-Dichloroethene <0.24 <0.24 <2.4 <2.4 7 ug/1 0.7 ug/I 
cis-1,2-Dichloroethene 0.40J 0.65 J <2.7 <2.7 70 ug/I 7 ug/I 
trans-1,2-Oichloroethene <1.1 <1.1 <10.9 <10.9 100 ug/I 20 ug/I 
1,2-Dichloi-opropane <0.28 <0.28 <2.8 <2.8 5 ug/1 0.5 ug/I 
Ethyl Benzene <0.22 <0.22 <2.2 <2.2 700 ug/I 140 ug/I 
2-Hexanone NTF NTF NTF NTF NS NS 
Methylene Chloride <0.58 <0.58 <5.8 <5.9 5 ug/1 0.5 ug/I 
Methyl-tert-Butylether <1.2 <1 .2 <12.5 <12.5 60 ug/I 6 ug/I 
Styrene <0.47 <0.47 <4.7 <4.7 100 ug/I 10 ug/I 
1, 1,2,2-Tetrachloroethane <0.28 <0.28 <2.8 <2.8 0.2 ug/I 0.02 ug/I 
Tetrachloroethene <0.33 <0.33 <3.3 <3.3 5 ug/1 0.5 ug/I 
Toluene <0.27 0.38 J <1.7 <1.7 1 mg/I 0.2 mg/I 
1, 1, 1-Trichloroethane 0.24 1.4 <2.4 <2.4 200 ug/I 40 ug/I 
1, 1,2-Trichloroethane <0.55 <0.55 <5.5 <5.5 5 ug/1 0.5 ug/I 
Trichloroethene <0.26 <0.26 <2.6 <2.6 5 ug/1 0.5 ug/I 
Vinyl Chloride 1.8 3.9 <1.7 5.3 J 0.2 ug/I 0.02 ug/I 
Total Xylenes <0.73 <0.73 <7.3 <7.3 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
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Groundwater Well MW-2 
Test Description 
Method 8260B 
Acetone 
Benzene 
Bromodichlorornethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 

Mar-20 Nov-19 Apr-19 
NTF NTF NTF 
<1.2 <1.2 <2.5 
<1 .8 <1.8 <3.6 
<19.9 <19.9 <39.7 
<4.9 <4.9 <9.7 
NTF NTF NTF 
<0.83 <0.83 <1.7 
<3.6 <3.6 <7.1 
<6.7 7.0 J <13.4 
<6.4 <6.4 <12.7 
<10.9 <10.9 <21 .9 
<13.0 <13.0 <26.0 

NR 140 NR 140 
Nov-18 ES PAL 
NTF 1000 ug/I 200 ug/I 
<1.2 5 ug/I 0.5 ug/I 
<1.8 0.6 ug/I 0.06 ug/I 
<19.9 4.4 ug/I 0.44 ug/I 
<4.9 10 ug/I 1 ug/I 
NTF 1000 ug/I 200 ug/I 
<0.83 5 ug/I 0.5 ug/I 
<3.6 NS NS 
<6.7 400 ug/I 80 ug/I 
<6.4 6 ug/I 0.6 ug/I 
<10.9 3 ug/I 0.3 ug/I 
<13.0 60 ug/I 6 ug/I 

1,2-Dibromo-3-chloropropane <18.8 <18.8 <17.6 <18.8 0.2 ug/I 0.02 ug/I 
1,2-Dibromomethane <1.4 <1.4 <8.3 <1.4 NS NS 
1, 1-Dichloroethane 14.6 15.4 18.2 '16.8 850 ug/I 85 ug/I 
1,2-Dichloroethane <1.4 <1.4 <2.8 <1.4 5 ug/I 0.5 ug/I 
1, 1-Dichloroethene <1 .2 <1.2 <2.4 <1.2 7 ug/I 0.7 ug/I 
cis-1,2-Dichloroethene <1.4 <1.4 <2.7 <1.4 70 ug/I 7 ug/I 
trans-1,2-Dichloroethene <5.5 <5.5 <10.9 <5.5 100 ug/I 20 ug/I 
1,2-Dichloropropane <1.4 <"1.4 <2.8 <1.4 5 ug/I 0.5 ug/I 
Ett1yl Benzene <1.1 <1 .1 <2.2 <1.1 700 ug/I 140 ug/I 
2-Hexanone NTF NTF NTF NTF NS NS 
Methylene Chloride <2.9 <2.9 <5.8 <2.9 5 ug/I 0.5 ug/I 
Methyl-tert-Butylether <6.2 <6.2 <12.5 <6.2 60 ug/I 6 ug/I 
Styrene <2.3 <2.3 <4.7 <2.3 100 ug/I 10 ug/I 
1, 1,2,2-Tetrachloroethane <1.4 <1.4 <2.8 <1.4 0.2 ug/I 0.02 ug/I 
Tetrachloroethene <1 .6 <1 .6 <3.3 <1 .6 5 ug/I 0.5 ug/I 
Toluene <0.86 <0.86 <1.7 <0.86 'I mg/I 0.2 mg/I 
1, 1, 1-Trichloroethane <1.2 <"1.2 <2.4 <1 .2 200 ug/I 40 ug/I 
1, 1,2-Trichloroethane <2.8 <2.8 <5.5 <2.8 5 ug/I 0.5 ug/I 
Trichloroethene <1 .3 <1.3 <2.6 <1 .3 5 ug/I 0.5 ug/I 
Vinyl Chloride <0.87 <0.87 <1.7 <0.87 0.2 ug/I 0.02 ug/I 
Total Xylenes <3.6 <3.6 <7.3 <3.6 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
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Groundwater Well MW-6 
Test Description NR 140 NR 140 
Method 8260B Mar-20 Nov-1 9 Apr-19 Nov-18 ES PAL 
Acetone NTF NTF NTF NTF 1000 ug/1 200 ug/I 
Benzene <1.2 <1.2 <2.5 <0.49 5 ug/I 0.5 ug/I 
Bromodichloromethane <1.2 <1.2 <3.6 <0.73 0.6 ug/I 0.06 ug/I 
Bromoform <1.2 <1.2 <39.7 <7.9 4.4 ug/I 0.44 ug/I 
Bromomethane <6.1 <6.1 <9.7 <1.9 1 0 ug/I 1 ug/I 
Carbon Disulfide NTF NTF NTF NTF 1000 ug/I 200 ug/I 
Carbon Tetrachloride <1.2 <1.2 <1.7 <0.33 5 ug/I 0.5 ug/I 
Chlorobenzene <~ .2 <1.2 <7.1 <1.4 NS NS 
Chloroethane 4:2J 7.8 J <13.4 <2.7 400 ug/I 80 ug/I 
Chloroform <6.2 <6.2 <12.7 <2.5 6 ug/I 0.6 ug/I 
Chloromethane <1.2 <1.2 <21.9 <4.4 3 ug/I 0.3 ug/I 
Dibromochloromethane <1.2 <1.2 <26.0 <5.2 60 ug/I 6 ug/I 
1,2-Dibromo-3-chloropropane<5.4 <5.4 <17.6 <3.5 0.2 ug1I 0.02 ug/I 
1,2-Dibromomethane <0.41 <0.41 <8.3 <1.7 NS NS 
1, 1-Dichloroethane 93.7 118 79.4 73.2 850 ug/I 85 ug/I 
1,2-Dichloroethane <0.42 <0.42 <2.8 <0.56 5 ug/I 0.5 ug/I 
1 , 1-Dichloroethene <1.2 <1.2 <2.4 <0.49 7 ug/I 0.7 ug/I 
cis-1,2-Dichloroethene 1.2 J 1.9 J <2.7 0.93 J 70 ug/I 7 ug/I 
trans-1,2-Dichloroethene <0.64 <0.64 <10.9 <2.2 100 ug/I 20 ug/I 
1,2-Dichloropropane <0.58 <0.58 <2.8 <0.56 5 ug/I 0.5 ug/I 
Ethyl Benzene <1.2 <1.2 <2.2 <0.44 700 ug/I 140 ug/I 
2-Hexanone NTF NTF NTF NTF NS NS 
Methylene Chloride <0.58 <0.58 <5.8 <1.2 5 ug/I 0.5 ug/I 
Methyl-tert-Butylether <0.44 <0.44 <12.5 <2.5 60 ug/I 6 ug/I 
Styrene <1.2 <1.2 <4.7 <0.93 100 ug/I 10 ug/I 
1, 1,2,2-Tetrachloroethane <0.62 <0.62 <2.8 <0.56 0.2 ug/I 0.02 ug/I 
Tetrachloroethene <1.2 <1.2 <3.3 <0.65 5 ug/I 0.5 ug/I 
Toluene <1.2 <1.2 <1.7 <0.34 1 mg/I 0.2 mg/I 
1, 1, 1-Trichloroethane <1.2 <1.2 <2.4 1.6 J 200 ug/I 40 ug/I 
1, 1,2-Trichloroethane <d.39 <0.39 <5.5 <1.1 5 ug/I 0.5 ug/I 
Trichloroethene <0.83 <0.83 <2.6 <0.51 · 5 ug/I 0.5 ug/I 
Vinyl Chloride 0.93 J 1.1 J <1.7 0.39 J 0.2 ug/I 0.02 ug/I 
Total Xylenes <3.7 <3.7 <7.3 <1.46 10 mg/I 1 mg/I 

v oes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
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Groundwater Well MW-7 
Test Description NR 140 NR 140 

Method 82608 Mar-20 Nov-19 Apr-19 Nov-18 ES PAL 

Acetone NTF NTF NTF NTF 1000 ug/I 200 ug/I 

Benzene <0.25 <0.25 <0.25 <0.25 5 ug/I 0.5 ug/I 

Bromodichloromethane <0.36 <0.36 <0.36 <0.36 0.6 ug/I 0.06 ug/I 

Bromoform <4.0 <4.0 <4.0 <4.0 4.4 ug/I 0.44 ug/I 

Bromomethane <0.97 <0.97 <0.97 <0.97 1 0 ug/I 1 ug/I 

Carbon Disulfide NTF NTF NTF NTF 1000 ug/I 200 ug/I 

Carbon Tetrachloride <0.17 <0.17 <0.17 <0.17 5 ug/I 0.5 ug/I 

Chlorobenzene <0.71 <0.71 <0.71 <0.71 NS NS 

Chloroethane <1.3 <1.3 <1.3 <1.3 400 ug/I 80 ug/I 

Chloroform <1.3 <1.3 <1.3 <1.3 6 ug/I 0.6 ug/I 

Chloromethane <2.2 <2.2 <2.2 <2.2 3 ug/I 0.3 ug/I 

Dibromochloromethane <2.6 <2.6 <2.6 <2.6 60 ug/I 6 ug/I 

1,2-Dibromo-3-chloropropane<1 .8 <1.8 <1.8 <1.8 0.2 ug/I 0.02 ug/I 

1,2-Dibromomethane <0.83 <0.83 <0.83 <0.83 NS NS 

1, 1-Dichloroethane 1.3 1.3 1.9 2.0 850 ug/I 85 ug/I 

1,2-Dichloroethane <0.28 <0.28 <0.28 <0.28 5 ug/I 0.5 ug/I 

1, 1-Dichloroethene <0.24 <0.24 <0.24 <0.24 7 ug/I 0.7 ug/I 

cis-1,2-Dichloroethene <0.27 <0.27 <0.27 <0.27 70 ug/I 7 ug/I 

trans-1,2-Dichloroethene <1.1 <1.1 <1.1 <1.1 100 ug/I 20 ug/I 

1,2-Dichloropropane <0.28 <0.28 <0.28 <0.28 5 ug/I 0.5 ug/I 

Ethyl Benzene <0.22 <0.22 <0.22 <0.22 700 ug/I 140 ug/I 

2-Hexanone <0.58 <0.58 <0.58 <0.58 NS NS 

Methylene Chloride NTF NTF NTF NTF 5 ug/I 0.5 ug/I 

Methyl-tert-Butylether <1.2 <1.2 <1.2 <1 .2 60 ug/I 6 ug/I 

Styrene <1.2 <1.2 <1.2 <1.2 100 ug/I 1 0 ug/I 

1, 1,2,2-Tetrachloroethane <0.27 <0.27 <0.27 <0.27 0.2 ug/I 0.02 ug/I 

Tetrachloroethene <0.33 <0.33 <0.33 <0.33 5 ug/I 0.5 ug/I 

Toluene <0.17 <0.17 <0.17 <0.17 1 mg/I 0.2 mg/I 

1, 1, 1-Trichloroethane <0.24 <0.24 <0.24 0.89 J 200 ug/I 40 ug/I 

1, 1,2-Trichloroethane <0.55 <0.55 <0.55 <0.55 5 ug/I 0.5 ug/I 

Trichloroethene <0.26 <0.26 <0.26 <0.26 5 ug/I 0.5 ug/I 

Vinyl Chloride 1.3 <0.17 <0.17 <0.17 0.2 ug/I 0.02 ug/I 

Total Xylenes <0.73 <0.73 <0.73 <0.73 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 

J: Analyte detected below quanitiation limits 
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Groundwater Well MW-9 
Test Description NR 140 NR 140 
Method 8260B Mar-20 Nov-19 Apr-19 Nov-18 ES PAL 
Acetone NTF NTF NTF NTF 1000 ug/I 200 ug/I 
Benzene <0.49 <0.49 <0.49 <0.25 5 ug/I 0.5 ug/I 
Bromodichloromethane <0.73 <0.73 <0.73 <0.36 0.6 ug/I 0.06 ug/I 
Bromoform <7.9 <7.9 <7.9 <4.0 4.4 ug/I 0.44 ug/I 
Bromomethane <1.9 <1.9 <1.9 <0.97 10 ug/I 1 ug/I 
Carbon Disulfide NTF NTF NTF NTF 1000 ug/I 200 ug/I 
Carbon Tetrachloride <0.33 <0.33 <0.33 <0.17 5 ug/I 0.5 ug/I 
Chlorobenzene <1.4 <1.4 <1.4 <0.71 NS NS 
Chloroethane <1.3 1.8 J <2.7 <1.3 400 ug/I 80 ug/I 
Chloroform <2.5 <2.5 <2.5 <1.3 6 ug/I 0.6 ug/I 
Chloromethane <4.4 <4.4 <4.4 <2.2 3 ug/I 0.3 ug/I 
Dibromochloromethane <5.2 <5.2 <5.2 <2.6 60 ug/I 6 ug/I 
1,2-Dibromo-3-chloropropane<3.5 <3.5 <3.5 <1.8 0.2 ug/I 0.02 ug/1 
1,2-Dichlorobenzene <0.71 <0.71 <0.71 <0.83 75 ug/I 7.5 ug/I 
1,2-Dibromomethane <1.7 <1.7 <1.7 <0.83 NS NS 
1, 1-Dichloroethane 1.6 1.6 1.5 3.9 850 ug/I 85 ug/I 
1,2-Dichloroethane <0.56 <0.56 <0.56 <0.28 5 ug/I 0.5 ug/I 
1, 1-Dichloroethene <0.24 <0.24 <0.24 <0.24 7 ug/I 0.7 ug/I 
cis-1,2-Dichloroethene 0.84 J 1.3 0.85 J 0.88 J 70 ug/I 7 ug/1 
trans-1 ,2-Dichloroethene <1.1 <1.1 <1.1 <1.1 100 ug/I 20 ug/I 
1,2-Dichloropropane <0.56 <0.56 <0.56 <0.28 5 ug/I 0.5 ug/I 
Ethyl Benzene <0.44 <0.44 <0.44 <0.22 700 ug/I 140 ug/I 
2-Hexanone NTF NTF NTF <0.58 NS NS 
Methylene Chloride <1.2 <1.2 <1.2 NTF 5 ug/I 0.5 ug/I 
Methyl-tert-Butylether <2.5 <2.5 <2.5 <1.2 60 ug/I 6 ug/I 
Styrene <0.93 <0.93 <0.93 <1.2 100 ug/I 10 ug/I 
1, 1,2,2-Tetrachloroethane <0.56 <0.56 <0.56 <0.27 0.2 ug/I 0.02 ug/1 
Tetrachloroethene <0.65 <0.65 <0.65 <0.33 5 ug/I 0.5 ug/I 
Toluene <0.34 <0.34 <0.34 <0.17 1 mg/I 0.2 mg/I 
1, 1, 1-Trichloroethane <0.49 <0.49 <0.49 0.71 J 200 ug/I 40 ug/I 
1, 1,2-Trichloroethane <1.1 <1.1 <1.1 <0.55 5 ug/I 0.5 ug/I 
Trichloroethene <0.51 <0.51 <0.51 <0.26 5 ug/I 0.5 ug/I 
Vinyl Chloride <0.17 <0.17 <0.17 <0.17 0.2 ug/I 0.02 ug/I 
Total Xylenes <1.46 <1.46 <1.46 <0.73 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
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Groundwater Well MW-1 0 
Test Description NR 140 NR 140 

Method 8260B Mar-20 Nov-19 Apr-19 Nov-18 ES PAL 
Acetone NTF NTF NTF NTF 1000 ug/I 200 ug/I 

Benzene <0.25 <0.25 <0.25 <0.49 5 ug/I 0.5 ug/I 

Bromodichloromethane <0.36 <0.36 <0.36 <0.73 0.6 ug/I 0.06 ug/I 

Bromoform <4.0 <4.0 <4.0 <7.9 4.4 ug/I 0.44 ug/I 

Bromomethane <0.97 <0.97 <0.97 <1.9 10 ug/I 1 ug/I 

Carbon Disulfide NTF NTF . NTF NTF 1000 ug/I 200 ug/I 
Carbon Tetrachloride <0.17 <0.17 <0.17 <0.33 5 ug/I 0.5 ug/I 

Chlorobenzene <0.71 <0.71 <0.71 <1.4 NS NS 

Chloroethane <1.3 <1.3 <1.3 <2.7 400 ug/I 80 ug/I 

Chloroform <1.3 <1.3 <1.3 <2.5 6 ug/I 0.6 ug/I 

Chloromethane <2.2 <2.2 <2.2 <4.4 3 ug/I 0.3 ug/I 

Dibromochloromethane <2.6 <2.6 <2.6 <5.2 60 ug/I 6 ug/I 

1,2-Dibromo-3-chloropropane<1.8 <1.8 <1.8 <3.5 0.2 ug/I 0.02 ug/I 

1,2-Dichlorobenzene 1.6 J 1.4 J 1.2 1. 7 J. 75 ug/I 7.5 ug/I 

1,2-Dibromomethane <0.83 <0.83 <0.83 <1.7 NS NS 

1, 1-Dichloroethane 1.6 J 1.5 1.4 1.9 J 850 ug/I 85 ug/1 

1,2-Dichloroethane <0.28 <0.28 <0.28 <0.56 5 ug/I 0.5 ug/I 

1 , 1-Dichloroethene <0.24 <0.24 <0.24 <0.49 7 ug/I 0.7 ug/I 

c is-1,2-Dichloroethene <0.54 0.76 J 4.1 2.0 J 70 ug/I 7 ug/I 

trans-1 ,2-Dichloroethene 3.8 J 4 .5 3.0 J 4.5 J 100 ug/I 20 ug/I 

·1 ,2-Dichloropropane <0.28 <0.28 <0.28 <0.56 5 ug/I 0.5 ug/I 

Ethyl Benzene <0.22 <0.22 <0.22 <0.44 700 ug/I 140 ug/I 

2-Hexanone <0.58 <0.58 <0.58 NTF NS NS 

Methylene Chloride NTF NTF NTF <1.2 5 ug/I 0.5 ug/I 

Methyl-tert-Butylether <1.2 <1.2 <1.2 <2.5 60 ug/I 6 ug/I 

Styrene <1.2 <1.2 <1.2 <0.93 100 ug/I 1 0 ug/I 

1, 1,2,2-Tetrachloroethane <0.27 <0.27 <0.27 <0.56 0.2 ug/I 0.02 ug/I 

Tetrachloroethene <0.33 <0.33 1.4 <0.65 5 ug/I 0.5 ug/I 

Toluene <0. 17 <0.17 <0.17 <0.34 1 mg/I 0.2 mg/I 

1, 1, 1-Trichloroethane <0.24 <0.24 <0.24 <0.49 200 ug/I 40 ug/I 

1, 1,2-Trichloroethane <0.55 <0.55 <0.55 <1.1 5 ug/I 0.5 ug/I 

Trichloroethene <0.26 <0.26 <0.26 <0.51 5 ug/I 0.5 ug/I 

Vinyl Chloride 142 214 129 212 0.2 ug/I 0.02 ug/I 

Total Xylenes <0.73 <0.73 <0.73 <1 .46 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J : Analyte detected below quanitiation limits 
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Groundwater Well MW-11 
Test Description NR 140 NR 140 

Method 8260 Jun-20 Jul-19 Feb-19 Aug-18 ES PAL 

Acetone NTF NTF NTF NTF 1000 ug/I 200 ug/I 

Benzene <0.49 <0.49 <0.62 <0.62 5 ug/I 0.5 ug/I 

Bromodichloromethane <0.73 <0.73 <0.91 <0.91 0.6 ug/1 0.06 ug/I 

Bromoform <7.9 <7.9 <9.9 <9.9 4.4 ug/I 0.44 ug/I 

Bromomethane <1.9 <1 .9 <2.4 <2.4 1 0 ug/I 1 ug/1 

Carbon Tetrachloride <0.33 <0.33 <0.41 <0.41 5 ug/1 0.5 ug/I 

Chlorobenzene <1.4 <1.4 <1.8 <1 .8 NS NS 

Chloroethane <4.4 <4.4 <3.4 <3.4 400 ug/I 80 ug/1 

2-Chloroethyl Vinyl Ether NTF NTF NTF NTF NS NS 

Chloroform <2.5 <2.5 <3.2 <3.2 6 ug/I 0.6 ug/I 

Chloromethane <4.4 <4.4 <5.5 <5.5 3 ug/I 0.3 ug/1 

Dibromochloromethane <5.2 <5.2 <6.5 <6.5 60 ug/I 6 ug/I 

1,2-Dibromo-3-chloropropane <1 .3 <1.3 <4.4 <4.4 0.2 ug/1 0.02 ug/I 

1,2-Dibromomethane <1.7 <1.7 <2.1 <2.1 NS NS 

1, 1-Dichloroethane <0.55 40.5 <0.66 <0.66 850 ug/I 85 ug/I 

1,2-Dichloroethane <0.56 <0.56 <2.1 <2.1 5 ug/I 0.5 ug/I 

1, 1-Dichloroethene <0.49 1.2 J <0.61 <0.61 7 ug/I 0.7 ug/I 

cis-1,2-Dichloroethene 133 143 178 161 70 ug/I 7 ug/I 

trans-1,2-Dichloroethene 7.2 7.6 13.6 8.1 J 100 ug/I 20 ug/I 

1,2-Dichloropropane <0.57 <0.57 <0.71 <0.71 5 ug/I 0.5 ug/I 

Ethyl Benzene <0.56 <0.56 <0.56 <0.56 700 ug/I 140 ug/I 

Methylene Chloride <1.2 <1.2 <1.5 <1.5 5 ug/I 0.5 ug/I 

4-Methyl-2-Pentanone NTF NTF NTF NTF 500 ug/I 50 ug/I 

Methyl-tert-Butylether <2.5 <2.5 <3.1 <3.1 60 ug/I 6 ug/I 

Styrene <0.93 <0.93 <1.2 <1.2 100 ug/I 1 0 ug/I 

1, 1,2,2-Tetrachloroethane <0.55 <0.55 <0.67 <0.67 0.2 ug/I 0.02 ug/I 

Tetrachloroethene 2.7 2.8 4.9 4.1 5 ug/I 0.5 ug/1 

Toluene <0.43 <0.43 <0.43 <0.43 1 mg/I 0.2 mg/I 

1, 1, 1-Trichloroethane <0.49 8.3 <0.61 <0.61 200 ug/I 40 ug/I 

1, 1,2-Trichloroethane <1 .1 <1.1 <1.4 <1.4 5 ug/I 0.5 ug/I 

Trichloroethene 4.9 4.8 6.4 5.8 5 ug/I 0.5 ug/I 

Vinyl Chloride <0.35 2.0 <0.44 0.47 J 0.2 ug/I 0.02 ug/I 

Total Xylenes <1.45 <1.45 <1.85 <1.85 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
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Groundwater Well MW-12 
Test Description NR 140 NR 140 
Method 8260 Mar-20 Jul-19 Feb-19 Aug-18 ES PAL 
Acetone NTF NTF NTF NTF 1000 ug/I 200 ug/I 
Benzene <1.2 <2.5 <2.5 <2.5 5 ug/I 0.5 ug/I 
Bro mod ichloromethane <1.8 <3.6 <3.6 <3.6 0 .6 ug/I 0.06 ug/I 
Carbon Tetrachloride <8.2 <1.7 <1.7 <1.7 5 ug/I 0.5 ug/I 
Chlorobenzene <3.6 <7.1 <7.1 <7.1 NS NS 
Chloroethane <6.7 <13.4 <13.4 <13.4 400 ug/I 80 ug/I 
Chloroform <6.4 <12.7 <12.7 <12.7 6 ug/I 0.6 ug/I 
Chloromethane <10.9 <21.9 <21 .9 <21.9 3 ug/I 0 .3 ug/I 
Dibromochloromethane <2.5 <26.0 <26.0 <26.0 60 ug/I 6 ug/I 
1,2-Dibromo-3-chloropropane<8.8 <17.6 <17.6 <17.6 0 .2 ug/I 0.02 ug/I 
1,2-Dibromomethane <4.1 <8.3 <8.3 <8.3 NS NS 
1, 1-Dichloroethane <1.2 <2.7 <2.7 <2.7 850 ug/I 85 ug/I 
1,2-Dichloroethane <1.4 <2.8 <2.8 <2.8 5 ug/I 0 .5 ug/I 
1, 1-Dichloroethene <1 .2 <2.4 <2.4 <2.4 7 ug/I 0 .7 ug/I 
cis-1,2-Dichloroethene <1.4 <0.27 0.48 J <2.7 70 ug/I 7 ug/I 
trans-1 ,2-Dichloroethene <5.5 <10.9 <10.9 <10.9 100 ug/I 20 ug/I 
1 ,2-Dichloropropane <1.4 <2.8 <2.8 <2.8 5 ug/I 0.5 ug/I 
Ethyl Benzene <1.6 <2.2 <2.2 <2.2 700 ug/I 140 ug/I 
Methylene Chloride <2.9 <0.58 <0.58 9.4 J 5 ug/I 0.5 ug/I 
Methyl-tert-Butylether <6.2 <12.5 <12.5 <12.5 60 ug/I 6 ug/I 
1, 1,2,2-Tetrachloroethane < 1.4 <2.7 <2.7 <2.7 0.2 ug/I 0.02 ug/I 
Tetrachloroethene <1.8 <3.3 <3.3 <3.3 5 ug/I 0 .5 ug/I 
Toluene <1 .3 <1 .7 <1.7 <1.7 1 mg/I 0.2 mg/I 
1, 1, 1-Trichloroethane <1 .2 <2.4 <2.4 <2.4 200 ug/I 40 ug/I 
1, 1,2-Trichloroethane <2.8 <5.5 <5.5 <5.5 5 ug/I 0 .5 ug/I 
Trichloroethene <1.3 <2.6 <2.6 <2.6 5 ug/I 0.5 ug/I 
Vinyl Chloride <0.87 <1 .7 <1.7 <1.7 0.2 ug/I 0.02 ug/I 
Total Xylenes <3.6 <7.3 <7.3 <7.3 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J : Analyte detected below quanitiation limits 
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Groundwater Well MW-13 
Test Description 
Method 8021 NR 140 NR 140 

Jun-20 Jul-19 Feb-19 Aug-18 ES PAL 

Benzene <0.25 <0.25 <0.25 <0.25 5 ug/I 0.5 ug/I 

Bromodichloromethane <0.36 <0.36 <0.36 <0.36 0.6 ug/I 0.06 ug/I 

Carbon Tetrachloride <0.17 <0.17 <0.17 <0.1 7 5 ug/1 0.5 ug/I 

Chlorobenzene <0.71 <0.71 <0.71 <0.71 NS NS 

Chloroethane <1.3 1.7 J <1.3 <1.3 400 ug/I 80 ug/I 

Chloroform <2.2 <2.2 <2.2 <2.2 6 ug/I 0.6 ug/I 

Chloromethane <2.6 <2.6 <2.6 <2.6 3 ug/I 0.3 ug/I 

Dibromochloromethane <1.6 <1.6 <1.6 <1.6 60 ug/I 6 ug/I 

1,2-Dibromo-3-chloropropane <0.83 <0.83 <0.83 <0.83 0.2 ug/I 0.02 ug/I 

1,2-Dibromomethane <0.27 <0.27 <0.27 <0.27 NS NS 

1, 1-Dichloroethane <0.27 1.2 <0.28 <0.28 850 ug/I 85 ug/I 

1,2-Dichloroethane <0.24 <0.24 <0.24 <0.24 5 ug/I 0.5 ug/I 

1, 1-Dichloroethene <3.6 <3.6 <3.6 <3.6 7 ug/I 0.7 ug/I 

cis-1,2-Dichloroethene <0.27 <0.27 1.1 <1.1 70 ug/I 7 ug/I 

trans-1,2-Dichloroethene <0.28 <0.28 <0.28 <0.28 100 ug/I 20 ug/I 

1,2-Dichloropropane <0.22 <0.22 <0.22 <0.22 5 ug/I 0.5 ug/I 

Ethyl Benzene <0.58 <0.58 <0.58 <0.58 700 ug/I 140 ug/I 

Methylene Chloride <1.2 <1.2 <1.2 <1.2 5 ug/I 0.5 ug/I 

Methyl-tert-Butylether <0.47 <0.47 <0.47 <0.47 60 ug/I 6 ug/I 

1, 1,2,2-Tetrachloroethane <0.27 <0.27 <0.27 <0.27 0.2 ug/I 0.02 ug/I 

Tetrachloroethene <0.33 <0.33 <0.33 <0.33 5 ug/I 0.5 ug/I 

Toluene <0. 17 <0.17 <0.17 <0.17 1 mg/I 0.2 mg/I 

1, 1, 1-Trich loroethane <0.24 0.39 J <0.24 <0.24 200 ug/I 40 ug/I 

1, 1,2-Trichloroethane <0.55 <0.55 <0.55 <0.55 5 ug/I 0.5 ug/1 

Trichloroethene <0.26 <0.26 <0.26 <0.26 5 ug/I 0.5 ug/I 

Vinyl Chloride <0.17 <0.17 <0.17 <0.17 0.2 ug/I 0.02 ug/I 

Total Xylenes <0.73 <0.73 <0.73 <0.73 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J:Analyte detected below quanitiation limits 
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Groundwater Well MW-14 
Test Description NR 140 NR 140 

Method 8260 Jun-20 Oct-19 Nov-18 Mar-18 ES PAL 

Acetone NTF NTF NTF NTF 1000 ug/I 200 ug/I 

Benzene <0.25 <0.25 <0.25 <0.50 5 ug/I 0 .5 ug/I 

Bromodichloromethane <0.36 <0.36 <0.36 <0.50 0.6 ug/I 0 .06 ug/I 

Bromoform <4.0 <4.0 <4.0 <0.50 4.4 ug/I 0.44 ug/I 

Bromomethane <0.97 <0.97 <0.97 <2.4 1 O ug/I 1 ug/I 

2-Butanone (MEK) NTF NTF NTF NTF 460 ug/1 90 ug/I 

Carbon Tetrachloride <0.17 <0.1 7 <0.17 <0.50 5 ug/I 0.5 ug/1 

Chlorobenzene <0.71 <0.71 <0.71 <0.50 NS NS 

Chloroethane <1.3 <1.3 <1.3 <0.37 400 ug/I 80 ug/1 

Chloroform <1.3 <1 .3 <1.3 <2.5 6 ug/I 0.6 ug/I 

Chloromethane <2.2 <2.2 <2.2 <0.50 3 ug/I 0.3 ug/I 

Dibromochloromethane <2.6 <2.6 <2.6 <0.50 60 ug/I 6 ug/I 

1,2-Dibromo-3-chloropropane <1.8 <1.8 <1.8 <2.2 0.2 ug/I 0.02 ug/I 

1,2-Dibromomethane <0.83 <0.83 <0.83 <0.18 NS NS 

1, 1-Dichloroethane 29.6 7.1 5.0 35.6 850 ug/I 85 ug/I 

1,2-Dichloroethane <0.28 <0.28 <0.28 <0.17 5 ug/I 0.5 ug/1 

1, 1-Dichloroethene 3.2 <0.24 <0.24 5.3 7 ug/I 0.7 ug/I 

cis-1,2-Dichloroethene 8.6 <0.27 10.1 5.7 70 ug/I 7 ug/I 

trans-1,2-Dichloroethene <1 .1 <1.1 <1.1 0.37 J 100 ug/1 20 ug/I 

1,2-Dichloropropane <0.28 <0.28 <0.28 <0.23 5 ug/I 0.5 ug/I 

Ethyl Benzene <0.22 <0.22 <0.22 <0.50 700 ug/I 140 ug/I 

Methylene Chloride <0.58 <0.58 <0.58 <0.23 5 ug/I 0.5 ug/1 

4-Methyl-2-Pentanone NTF NTF NTF NTF 500 ug/1 50 ug/I 

Methyl-tert-Butylether <1.2 <1.2 <1.2 <0.17 60 ug/I 6 ug/I 

Styrene <1.2 <1.2 <1.2 <0.50 100 ug/I 10 ug/I 

1, 1,2,2-Tetrachloroethane <0.27 <0.27 <0.27 <0.25 0.2 ug/I 0.02 ug/I 

Tetrachloroethene <0.33 <0.33 <0.33 <0.50 5 ug/1 0.5 ug/I 

Toluene <0.17 <0.17 <0.17 <0.50 1 mg/I 0.2 mg/I 

1, 1, 1-Trichloroethane 41.1 <0.24 68.3 67.7 200 ug/I 40 ug/I 

1, 1,2-Trichloroethane <0.55 <0.55 <0.55 <0.20 5 ug/I 0.5 ug/I 

Trichloroethene 9.2 <0.26 10.5 5.9 5 ug/I 0.5 ug/I 

Vinyl Chloride 0.80 J <0.17 1.2 0.59 J 0.2 ug/I 0.02 ug/I 

Total Xylenes <0.73 <0.73 <0.73 <1 .50 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J:Analyte detected below quanitiation limits 
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Environm rital 
Audits 

Groundwater Well MW-15 
Test Description NR 140 NR 140 
Method 8260 Jun-20 Jul-19 Aug-18 Mar-18 ES PAL 
Acetone NTF NTF NTF NTF 1000 ug/I 200 ug/I 
Benzene <0.25 <0.25 <0.25 <0.50 5 ug/I 0.5 ug/I 
Bromodichloromethane <0.36 <0.36 <0.36 <0.50 0.6 ug/I 0.06 ug/I 
Bromoform <4.0 <4.0 <4.0 <0.50 4.4 ug/I 0.44 ug/I 
Bromomethane <0.97 <0.97 <0.97 <2.4 1 0 ug/I 1 ug/I 
2-Butanone (MEK) NTF NTF NTF NTF 460 ug/I 90 ug/I 
Carbon Tetrachloride <0.17 <0.17 <0.17 <0.50 5 ug/1 0.5 ug/I 
Chlorobenzene <0.71 <0.71 <0.71 <0.50 NS NS 
Chloroethane <1.3 <1.3 <1.3 <0.37 400 ug/I 80 ug/I 
Chloroform <1 .3 <1.3 <1.3 <2.5 6 ug/I 0.6 ug/1 
Chloromethane <2.2 <2.2 <2.2 <0.50 3 ug/1 0.3 ug/1 
Dibromochloromethane <2.6 <2.6 <2.6 <0.50 60 ug/I 6 ug/I 
1,2-Dibromo-3-chloropropane <1.8 <1.8 <1.8 <2.2 0.2 ug/I 0.02 ug/I 
1,2-Dibromomethane <0.83 <0.83 <0.83 <1.6 NS NS 
1, 1-Dichloroethane <0.27 <0.27 <0.27 <0.24 850 ug/I 85 ug/I 
1,2-Dichloroethane <0.28 <0.28 <0.28 <0.17 5 ug/I 0.5 ug/I 
1, 1-Dichloroethene <0.24 <0.24 <0.24 <0.41 7 ug/I 0.7 ug/I 
cis-1,2-Dichloroethene <0.27 <0.27 <0.27 <0.26 70 ug/I 7 ug/I 
trans-1,2-Dichloroethene <1.1 <1.1 <1.1 <0.26 100 ug/I 20 ug/I 
1,2-Dichloropropane <0.28 <0.28 <0.28 <0.23 5 ug/I 0.5 ug/I 
Ethyl Benzene <0.22 <0.22 <0.22 <0.50 700 ug/I 140 ug/I 
Methylene Chloride <0.58 <0.58 <0.58 <0.23 5 ug/I 0.5 ug/I 
4-Methyl-2-Pentanone NTF NTF NTF NTF 500 ug/I 50 ug/I 
Methyl-tert-Butylether <1.2 <1.2 <1.2 <0.17 60 ug/I 6 ug/I 
Styrene <1.2 <1.2 <1.2 <0.50 100 ug/I 10 ug/I 
1, 1,2,2-Tetrachloroethane <0.27 <0.27 <0.27 <0.25 0.2 ug/I 0.02 ug/I 
Tetrachloroethene <0.33 <0.33 <0.33 <0.50 5 ug/I 0.5 ug/1 
Toluene <0.17 <0.17 <0.17 <0.50 1 mg/I 0.2 mg/I 
1, 1, 1-Trichloroethane <0.24 <0.24 <0.24 <0.50 200 ug/I 40 ug/I 
1, 1,2-Trichloroethane <0.55 <0.55 <0.55 <0.16 5 ug/I 0.5 ug/I 
Trichloroethene <0.26 <0.26 <0.26 <0.33 5 ug/I 0.5 ug/I 
Vinyl Chloride <0.17 <0.17 <0.17 <0.18 0.2 ug/I 0.02 ug/I 
Total Xylenes <0.73 <0.73 <0.73 <1.5 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
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Groundwater Well MW-16 
Test Description NR 140 NR 140 
Method 8260 Feb-19 Aug-18 Feb-18 Jul-17 ES PAL 
Benzene <0.25 <0.25 <0.50 <0.50 5 ug/I 0.5 ug/I 
Bromodichloromethane <0.36 <0.36 <0.50 <0.50 0.6 ug/I 0.06 ug/I 
Carbon Tetrachloride <0.17 <0.17 <0.50 <0.50 5 ug/I 0.5 ug/I 
Chlorobenzene <0.71 <0.71 <0.50 <0.50 NS NS 
Chloroethane <1.3 <1.3 <0.37 <0.37 400 ug/I 80 ug/I 
Chloroform <1.3 <1.3 <2.5 <2.5 6 ug/I 0.6 ug/I 
Chloromethane <2.2 <2.2 <0.50 <0.50 3 ug/I 0.3 ug/I 
Dibromochloromethane <2.6 <2.6 <0.50 <0.50 60 ug/I 6 ug/I 
1,2-Dibromo-3-chloropropane<1.8 <1.8 <2.2 <2.2 0.2 ug/I 0.02 ug/I 
1 ,2-Dibromomethane <0.83 <0.83 <0.18 <0.18 NS NS 
1, 1-Dichloroethane <0.27 <0.27 <0.41 <0.41 850 ug/I 85 ug/I 
1,2-Dichloroethane <0.28 <0.28 <0.17 <0.17 5 ug/I 0.5 ug/I 
1, 1-Dichloroethene <0.24 <0.24 <0.41 <0.41 7 ug/I 0.7 ug/I 
cis-1,2-Dichloroethene <0.27 <0.27 <0.26 <0.26 70 ug/I 7 ug/I 
trans-1 ,2-Dichloroethene <1.1 <1.1 <0.26 <0.26 100 ug/I 20 ug/I 
1,2-Dichloropropane <0.28 <0.28 <0.23 <0.23 5 ug/I 0.5 ug/I 
Ethyl Benzene <0.22 <0.22 <0.50 <0.50 700 ug/I 140 ug/I 
2-Hexanone NTF NTF NTF NTF NS NS 
Methylene Chloride <0.58 <0.58 <0.23 <0.23 5 ug/I 0.5 ug/I 
Methyl-tert-Butylether <1.2 <1.2 <0.17 <0.17 60 ug/I 6 ug/I 
Styrene <0.47 <0.47 <0.50 <0.50 100 ug/I 10 ug/I 
1, 1,2,2-Tetrachloroethane <0.27 <0.27 <0.25 <0.25 0.2 ug/I 0.02 ug/I 
Tetrachlorethane <0.33 <0.33 <0.50 <0.50 5 ug/I 0.5 ug/I 
Toluene <0.17 <0.17 <0.50 <0.50 1 mg/I 0.2 mg/I 
1, 1, 1-Trichloroethane <0.24 <0.24 <0.50 <0.50 200 ug/I 40 ug/I 
1, 1,2-Trichloroethane <0.55 <0.55 <0.20 <0.20 5 ug/I 0.5 ug/I 
Trichloroethene <0.26 <0.26 <0.33 <0.33 5 ug/I 0.5 ug/I 
Vinyl Chloride <0.17 <0.17 <0.18 <0.18 0.2 ug/I 0.02 ug/I 
Total Xylenes <0.73 <0.73 <1.50 <1.50 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
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Groundwater Well MW-17 
Test Description 
Method 8260B Jun-20 
Acetone NTF 
Benzene <0.25 
Bromodichloromethane <0.36 
Bromoform <4.0 
Bromomethane <0.97 
Carbon Disulfide NTF 
Carbon Tetrachloride <0.17 
Chlorobenzene <0.71 
Chloroethane <1.3 
Chloroform <1.3 
Chloromethane <2.2 
Dibromochloromethane <2.6 
1,2-Dibromo-3-chloropropane <1.8 
1,2-Dibromomethane <0.83 
1, 1-Dichloroethane 0.29 J 
1,2-Dichloroethane <0.28 
1, 1-Dichloroethene <0.24 
cis-1,2-Dichloroethene <0.27 
trans-1,2-Dichloroethene <1.1 
1,2-Dichloropropane <0.28 
Ethyl Benzene <0.22 
2-Hexanone <0.58 
Methylene Chloride NTF 
Methyl-tert-Butylether <1.2 
Styrene <1 .2 
1, 1,2,2-Tetrachloroethane <0.27 
Tetrachloroethene <0.33 
Toluene <0.17 
1, 1, 1-Trichloroethane <0.24 
1, 1,2-Trichloroethane <0.55 
Trichloroethene <0.26 
Vinyl Chloride <0.17 
Total Xylenes <0.73 

voes reported in units of ug/I 

Nov-19 Apr-19 
NTF NTF 
<0.25 <0.25 
<0.36 <0.36 
<4.0 <4.0 
<0.97 <0.97 
NTF NTF 
<0.17 <0.17 
<0.71 <0.71 
<1.3 <1.3 
<1.3 <1.3 
<2.2 <2.2 
<2.6 <2.6 
<1.8 <1.8 
<0.83 <0.83 
<0.27 0.43 J 
<0.28 <0.28 
<0.24 <0.24 
<0.27 <0.27 
<1.1 <1.1 
<0.28 <0.28 
<0.22 <0.22 
<0.58 <0.58 
NTF NTF 
<1.2 <1.2 
<1.2 <1.2 
<0.27 <0.27 
<0.33 <0.33 
<0.17 <0.17 
<0.24 <0.24 
<0.55 <0.55 
<0.26 <0.26 
<0.17 <0.17 
<0.73 <0.73 

B: Analyte detected in the associated Method Blank 
J : Analyte detected below quanitiation limits 
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NR 140 NR 140 
Nov-18 ES PAL 
NTF 1000 ug/I 200 ug/I 
<0.25 5 ug/I 0.5 ug/1 
<0.36 0.6 ug/I 0.06 ug/I 
<4.0 4.4 ug/I 0.44 ug/1 
<0.97 10 ug/I 1 ug/I 
NTF 1000 ug/1 200 ug/I 
<0.17 5 ug/I 0.5 ug/I 
<0.71 NS NS 
<1.3 400 ug/I 80 ug/I 
<1.3 6 ug/I 0.6 ug/I 
<2.2 3 ug/I 0.3 ug/I 
<2.6 60 ug/I 6 ug/I 
<1.8 0.2 ug/I 0.02 ug/I 
<0.83 NS NS 
0.39 J 850 ug/I 85 ug/I 
<0.28 5 ug/1 0.5 ug/I 
<0.24 7 ug/I 0.7 ug/I 
<0.27 70 ug/I 7 ug/I 
<1.1 100 ug/I 20 ug/I 
<0.28 5 ug/I 0.5 ug/I 
<0.22 700 ug/I 140 ug/I 
<0.58 NS NS 
NTF 5 ug/1 0.5 ug/I 
<1.2 60 ug/I 6 ug/I 
<1.2 100 ug/I 1 0 ug/I 
<0.27 0.2 ug/I 0.02 ug/I 
<0.33 5 ug/I 0.5 ug/I 
<0.17 1 mg/I 0.2 mg/I 
0.59 J 200 ug/1 40 ug/I 
<0.55 5 ug/I 0.5 ug/I 
<0.26 5 ug/I 0.5 ug/I 
<0.17 0.2 ug/I 0.02 ug/I 
<0.73 10 mg/I 1 mg/I 



Environm~ntal 
Audits--, ~~· 

Groundwater Well MW-18 
Test Description 
Method 8260 Apr-19 Jun-18 

NR 140 NR 140 
Jun-17 May-16 ES PAL 

Acetone NTF NS - FP NS- FP NTF 1 000 ug/I 200 ug/I 
Benzene <0.62 NS - FP NS- FP <0.50 5 ug/I 0.5 ug/I 
Bromodichloromethane <0.91 NS- FP NS - FP <0.50 0.6 ug/I 0.06 ug/I 
Bromoform <9.9 NS - FP NS-FP <0.50 4.4 ug/I 0.44 ug/I 
Bromomethane <2.4 NS - FP NS-FP <2.4 10 ug/I 1 ug/I 
2-Butanone (MEK) NTF NS - FP NS- FP NTF 460 ug/1 90 ug/I 
Carbon Tetrachloride <0.41 NS - FP NS- FP <0.50 5 ug/1 0.5 ug/I 
Chlorobenzene <1.8 NS- FP NS-FP <0.50 NS NS 
Chloroethane <3.4 NS - FP NS-FP <0.37 400 ug/I 80 ug/1 
2-Chloroethyl Vinyl Ether NTF NS- FP NS- FP NTF NS NS 
Chloroform <3.2 NS - FP NS- FP <2.5 6 ug/1 0.6 ug/I 
Chloromethane <5.5 NS - FP NS- FP <0.50 3 ug/I 0.3 ug/I 
Dibromochloromethane <6.5 NS-FP NS - FP <0.50 60 ug/I 6 ug/I 
1,2-Dibromo-3-chloropropane<4.4 NS - FP NS- FP <2.2 0.2 ug/I 0.02 ug/I 
1,2-Dibromomethane <3.1 NS-FP NS- FP <0.18 NS NS 
1, 1-Dichloroethane <1.4 NS - FP NS- FP <0.24 850 ug/I 85 ug/I 
1,2-Dichloroethane <0.70 NS- FP NS- FP <0.17 5 ug/I 0.5 ug/I 
1, 1-Dichloroethene <0.61 NS- FP NS-FP <0.41 7 ug/I 0.7 ug/I 
cis-1,2-Dichloroethene <0.68 NS- FP NS-FP <0.26 70 ug/I 7 ug/I 
trans-1,2-Dichloroethene <0.27 NS- FP NS- FP <0.26 100 ug/I 20 ug/I 
1,2-Dichloropropane <0.71 NS - FP NS- FP <0.23 5 ug/I 0.5 ug/1 
Ethyl Benzene <0.55 NS- FP NS- FP <0.50 700 ug/I 140 ug/I 
Methylene Chloride <1.5 NS- FP NS- FP <0.23 5 ug/I 0.5 ug/I 
4-Methyl-2-Pentanone NTF NS - FP NS- FP NTF NS NS 
Methyl-tert-Butylether <3.1 NS - FP NS- FP <0.17 60 ug/I 6 ug/1 
Styrene <1.2 NS- FP NS - FP <0.50 100 ug/I 1 0 ug/I 
1, 1,2,2-Tetrachloroethane <0.69 NS - FP NS - FP <0.26 0.2 ug/I 0.02 ug/I 
Tetrachlorethane <0.82 NS - FP NS- FP <0.50 5 ug/I 0.5 ug/I 
Toluene <0.43 NS - FP NS- FP 0.88 J 1 mg/I 0.2 mg/I 
1, 1, 1-Trichloroethane <0.61 NS- FP NS- FP <0.50 200 ug/I 40 ug/I 
1, 1,2-Trichloroethane <1.4 NS - FP NS- FP <0.20 5 ug/I 0.5 ug/I 
Trichloroethene <0.64 NS- FP NS- FP <0.33 5 ug/I 0.5 ug/I 
Vinyl Chloride <0.44 NS- FP NS- FP <0.18 0.2 ug/I 0.02 ug/1 
Total Xylenes <1 .85 NS- FP NS- FP <1.5 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J : Analyte detected below quanitiation limits 
NS- FP No Sample Free Product 

20 



Envirpnm~ .. 61~1 
Audits--, ::i:. 

Groundwater Well MW-19 
Test Description 
Method 8260 Jun-20 
Benzene <0.25 
Bromodichloromethane <0.36 
Carbon Tetrach loride <0.17 
Chlorobenzene <0.71 
Chloroethane <1.3 
Chloroform <1.3 
Chloromethane <2.2 
Dibromochloromethane <2.6 
1 ,2-Dibromo-3-chloropropane <1.8 
1,2-Dibromomethane <0.83 
1, 1-Dichloroethane 0.42 J 
1,2-Dichloroethane <0.28 
1, 1-Dichloroethene <0.24 
cis-1,2-Dichloroethene <0.27 
trans-1,2-Dichloroethene <1 .1 
1,2-Dichloropropane <0.28 
Ethyl Benzene <0.22 
Methylene Chloride <0.58 
Methyl-tert-Butyl-Ether <1.2 
Styrene <0.47 
1, 1,2,2-Tetrachloroethane <0 .27 
T etrachloretha ne <0.33 
Toluene <0.17 
1, 1, 1-Trichloroethane <0.24 
1, 1,2-Trichloroethane <0.55 
Trichloroethene <0.26 
Vinyl Chloride <0.17 
Total Xylenes <0.73 

voes reported in units of ug/I 

Jul-19 Feb-19 
<0.25 <0.25 
<0.36 <0.36 
<0.17 <0.17 
<0.71 <0.71 
2.6 J <1.3 
<1.3 <1 .3 
<2.2 <2.2 
<2.6 <2.6 
<1.8 <1.8 
<0.83 <0.83 
2.6 <0.24 
<0.28 <0.28 
0.27 J <0.24 
<0.27 0.60 J 
<1 .1 <1.1 
<0.28 <0.28 
<0.22 <0.22 
<0.58 <0.58 
<1.2 <1.2 
<0.47 <0.47 
<0.27 <0.27 
<0.33 <0.33 
<0.17 <0.17 
0.77 J <0.24 
<0.55 <0.55 
<0.26 <0.26 
<0.17 <0.17 
<0.73 <0.73 

B: Analyte detected in the associated Method Blank 
J : Analyte detected below quanitiation limits 

2 1 

NR 140 NR 140 
Aug-18 ES PAL 
<0.25 5 ug/I 0.5 ug/I 
<0.36 0.6 ug/I 0.06 ug/I 
<0.17 5 ug/I 0.5 ug/I 
<0.71 NS NS 
<1.3 400 ug/I 80 ug/I 
<1 .3 6 ug/I 0.6 ug/I 
<2.2 3 ug/I 0.3 ug/I 
<2.6 60 ug/I 6 ug/I 
<1.8 0.2 ug/I 0.02 ug/I 
<0.83 NS NS 
<0.24 850 ug/I 85 ug/I 
<0.28 5 ug/I 0.5 ug/I 
<0.24 7 ug/I 0.7 ug/I 
<0.27 70 ug/I 7 ug/I 
<1.1 100 ug/I 20 ug/I 
<0.28 5 ug/I 0.5 ug/I 
<0.22 700 ug/I 140 ug/I 
<0.58 5 ug/I 0.5 ug/I 
<1 .2 60 ug/I 6 ug/I 
<0.47 100 ug/I 10 ug/I 
<0.27 0.2 ug/I 0.02 ug/I 
<0.33 5 ug/I 0.5 ug/I 
<0.17 1 mg/I 0.2 mg/I 
<0.24 200 ug/I 40 ug/I 
<0.55 5 ug/I 0.5 ug/I 
<0.26 5 ug/I 0.5 ug/I 
<0.17 0.2 ug/I 0.02 ug/I 
<0.73 10 mg/I 1 mg/I 



Envirpnmi>.61~:II 
Audits~ =~~ 

Groundwater Well MW-20 
Test Description 
Method 8260 Apr-19 
Acetone NTF 
Benzene <1.2 
Bromodichloromethane <1.8 
Bromoform <19.9 
Bromomethane <4.9 
2-Butanone (MEK) NTF 
Carbon Tetrachloride <0.83 
Chlorobenzene <3.6 
Chloroethane <6.7 
2-Chloroethyl Vinyl Ether NTF 
Chloroform <6.4 
Chloromethane <10.9 
Dibromochloromethane <13.0 
1,2-Dibromo-3-chloropropane<8.8 
1,2-Dibromomethane <4.1 
1, 1-Dichloroethane <1.4 
1,2-Dichloroethane <1.4 
1, 1-Dichloroethene <1.2 
cis-1,2-Dichloroethene <1.4 
trans-1,2-Dichloroethene <5.5 
1,2-Dichloropropane <1.4 
Ethyl Benzene <1.1 
Methylene Chloride <2.9 
4-Methyl-2-Pentanone NTF 
Methyl-tert-Butyl-Ether <6.2 
Styrene <2.3 
1, 1,2,2-Tetrachloroethane <1.4 
Tetrachlorethane <1.6 
Toluene <0.86 
1, 1, 1-Trichloroethane <1.2 
1, 1,2-Trichloroethane <2.8 
Trichloroethene <1.3 
Vinyl Chloride <0.87 
Total Xylenes <3.6 

voes reported in units of ug/I 

Jun-18 Jun-17 
NS- FP NS- FP 
NS - FP NS- FP 
NS - FP NS- FP 
NS- FP NS-FP 
NS - FP NS - FP 
NS - FP NS- FP 
NS - FP NS- FP 
NS- FP NS- FP 
NS - FP NS- FP 
NS - FP NS - FP 
NS - FP NS- FP 
NS- FP NS- FP 
NS - FP NS- FP 
NS- FP NS- FP 
NS - FP NS- FP 
NS- FP NS- FP 
NS-FP NS-FP 
NS - FP NS- FP 
NS- FP NS - FP 
NS- FP NS - FP 
NS- FP NS - FP 
NS- FP NS- FP 
NS- FP NS-FP 
NS- FP NS - FP 
NS - FP NS- FP 
NS - FP NS- FP 
NS- FP NS- FP 
NS- FP NS - FP 
NS- FP NS- FP 
NS- FP NS- FP 
NS - FP NS - FP 
NS - FP NS- FP 
NS - FP NS- FP 
NS- FP NS - FP 

B: Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
NS - FP No Sample Free Product 
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NR 140 NR 140 
Apr-15 ES PAL 
NTF 1000 ug/I 200 ug/I 
<5.0 5 ug/I 0.5 ug/I 
<5.0 0.6 ug/I 0.06 ug/I 
<5.0 4.4 ug/I 0.44 ug/I 
<24.3 1 0 ug/I 1 ug/I 
NTF 460 ug/I 90 ug/I 
<5.0 5 ug/I 0.5 ug/I 
<5.0 NS NS 
<3.7 400 ug/I 80 ug/I 
NTF NS NS 
<25.0 6 ug/1 0.6 ug/I 
<5.0 3 ug/I 0.3 ug/I 
<5.0 60 ug/I 6 ug/I 
<21.6 0.2 ug/I 0.02 ug/I 
<1.8 NS NS 
<2.4 850 ug/I 85 ug/I 
<1 .7 5 ug/I 0.5 ug/I 
<4.1 7 ug/I 0.7 ug/I 
<2.6 70 ug/1 7 ug/1 
<2.6 100 ug/I 20 ug/I 
<2.3 5 ug/I 0.5 ug/I 
<5.0 700 ug/I 140 ug/I 
<2.3 5 ug/I 0.5 ug/I 
NTF NS NS 
<1.7 60 ug/I 6 ug/I 
<5.0 100 ug/I 1 0 ug/I 
<2.5 0.2 ug/I 0.02 ug/I 
<5.0 5 ug/1 0.5 ug/1 
<5.0 1 mg/I 0.2 mg/I 
<5.0 200 ug/I 40 ug/1 
<2.0 5 ug/I 0.5 ug/I 
<3.3 5 ug/1 0.5 ug/I 
<1.8 0.2 ug/I 0.02 ug/I 
<15.0 10 mg/I 1 mg/I 



Groundwater Well MW-21 
Test Description NR 140 NR 140 
Method 8260 Apr-19 Jun-18 Jun-17 May-16 ES PAL 
Acetone NTF NS - FP NS-FP NTF 1000 ug/I 200 ug/I 
Benzene <0.62 NS - FP NS-FP <2.5 5 ug/I 0.5 ug/I 
Bromodichloromethane <0.91 NS - FP NS-FP <2.5 0.6 ug/I 0.06 ug/I 
Bromoform <9.9 NS - FP NS-FP <2.5 4.4 ug/I 0.44 ug/I 
Bromomethane <2.4 NS - FP NS-FP <12.2 1 O ug/I 1 ug/I 
2-Butanone (MEK) NTF NS - FP NS-FP NTF 460 ug/I 90 ug/I 
Carbon Tetrachloride <0.41 NS - FP NS-FP <2.5 5 ug/I 0.5 ug/I 
Chlorobenzene <1.8 NS - FP NS-FP <2.5 NS NS 
Chloroethane <3.4 NS - FP NS-FP <1.9 400 ug/I 80 ug/I 
2-Chloroethyl Vinyl Ether NTF NS - FP NS-FP NTF NS NS 
Chloroform <3.2 NS- FP NS-FP <12.5 6 ug/I 0.6 ug/I 
Chloromethane <5.5 NS - FP NS-FP <2.5 3 ug/I 0.3 ug/I 
Dibromochloromethane <6.5 NS - FP NS-FP <2.5 60 ug/I 6 ug/I 
1,2-Dibromo-3-chloropropane<4.4 NS - FP NS-FP <10.8 0.2 ug/I 0.02 ug/I 
1,2-Dibromomethane <3.1 . NS - FP NS- FP <0.89 NS NS 
1, 1-Dichloroethane 1.5 J NS-FP NS - FP <1.2 850 ug/I 85 ug/I 
1,2-Dichloroethane <0.70 NS - FP NS - FP <0.84 5 ug/I 0.5 ug/I 
1, 1-Dichloroethene <0.61 NS - FP NS-FP <2. 1 7 ug/I 0.7 ug/I 
cis-1,2-Dichloroethene <0.68 NS- FP NS-FP <1.3 70 ug/I 7 ug/I 
trans-1,2-Dichloroethene <0.27 NS - FP NS- FP <1.2 100 ug/1 20 ug/1 
1,2-Dichloropropane <0.71 NS - FP NS-FP <1.2 5 ug/I 0.5 ug/I 
Ethyl Benzene <0.55 NS- FP NS- FP <2.5 700 ug/I 140 ug/I 
Methylene Chloride <1.5 NS - FP NS-FP <1.2 5 ug/I 0.5 ug/I 
4-Methyl-2-Pentanone NTF NS -FP NS-FP NTF NS NS 
Methyl-tert-Butyl-Ether <3.1 NS - FP NS- FP <0.87 60 ug/I 6 ug/I 
Styrene <1.2 NS - FP NS- FP <2.5 100 ug/I 10 ug/I 
1, 1,2,2-Tetrachloroethane <0.69 NS-FP NS-FP <1.2 0.2 ug/I 0.02 ug/I 
T etrachlorethane <0.82 NS -FP NS- FP <2.5 5 ug/I 0.5 ug/1 
Toluene <0.43 NS - FP NS - FP <2.5 1 mg/I 0.2 mg/I 
1, 1, 1-Trichloroethane <0.61 NS - FP NS-FP <2.5 200 ug/I 40 ug/I 
1, 1,2-Trichloroethane <1.4 NS-FP NS-FP <0.99 5 ug/I 0.5 ug/I 
Trichloroethene <0.64 NS - FP NS- FP <1.7 5 ug/I 0.5 ug/I 
Vinyl Chloride <0.44 NS - FP NS - FP <0.88 0.2 ug/I 0.02 ug/I 
Total Xylenes <1.85 NS - FP NS- FP <7.5 10 mg/I 1 mg/I 

VOCs reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
NS-FP No Sample Free Product 
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Environm~ntal 
Audits--, =-· 

Groundwater Well MW-22 
Test Description 
Method 82608 Jun-20 
Acetone NTF 
Benzene <0.25 
Bromodichloromethane <0.36 
Bromoform <4.0 
Bromomethane <0.97 
Carbon Disulfide NTF 
Carbon Tetrachloride <0. 17 
Chlorobenzene <0.71 
Chloroethane <1.3 
Chloroform <1.3 
Chloromethane <2.2 
Dibromochloromethane <2.6 
1,2-Dibromo-3-chloropropane <1.8 
1,2-Dibromomethane <0.83 
1, 1-Dichloroethane 0.39 J 
1,2-Dichloroethane <0.28 
1, 1-Dichloroethene <0.24 
cis-1,2-Dichloroethene <0.27 
trans-1,2-Dichloroethene <1. 1 
1,2-Dichloropropane <0.28 
Ethyl Benzene <0.22 
2-Hexanone <0.58 
Methylene Chloride NTF 
Methyl-tert-Butylether <1 .2 
Styrene <1.2 
1, 1,2,2-Tetrachloroethane <0.27 
Tetrachloroethene <0.33 
Toluene <0.17 
1, 1, 1-Trichloroethane <0.24 
1, 1,2-Trichloroethane <0.55 
Trichloroethene <0.26 
Vinyl Chloride <0.17 
Total Xylenes <0.73 

voes reported in units of ug/I 

Nov-19 Apr-19 
NTF NTF 
<0.25 <0.25 
<0.36 <0.36 
<4.0 <4.0 
<0.97 <0.97 
NTF NTF 
<0.17 <0. 17 
<0.71 <0.71 
<1.3 <1.3 
<1.3 <1.3 
<2.2 <2.2 
<2.6 <2.6 
<1 .8 <1.8 
<0.83 <0.83 
<0.27 0.69 J 
<0.28 <0.28 
<0.24 <0.24 
<0.27 <0.27 
<1.1 <1.1 
<0.28 <0.28 
<0.22 <0.22 
<0.58 <0.58 
NTF NTF 
<1.2 <1.2 
<1.2 <1.2 
<0.27 <0.27 
<0.33 <0.33 
<0.17 <0.17 
<0.24 <0.24 
<0.55 <0.55 
<0.26 <0.26 
<0.17 <0.17 
<0.73 <0.73 

B: Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
NS - FP No Sample Free Product 
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NR 140 NR 140 
Nov-18 ES PAL 
NTF 1000 ug/I 200 ug/1 
<0.25 5 ug/I 0.5 ug/I 
<0.36 0.6 ug/I 0.06 ug/I 
<4.0 4.4 ug/I 0.44 ug/I 
<0.97 1 0 ug/I 1 ug/I 
NTF 1000 ug/I 200 ug/I 
<0.17 5 ug/I 0.5 ug/I 
<0.71 NS NS 
<1.3 400 ug/I 80 ug/I 
<1.3 6 ug/I 0.6 ug/I 
<2.2 3 ug/I 0.3 ug/I 
<2.6 60 ug/I 6 ug/I 
<1.8 0.2 ug/I 0.02 ug/I 
<0.83 NS NS 
1.0 850 ug/I 85 ug/I 
<0.28 5 ug/I 0.5 ug/I 
<0.24 7 ug/I 0.7 ug/I 
<0.27 70 ug/I 7 ug/I 
<1.1 100 ug/I 20 ug/I 
<0.28 5 ug/I 0.5 ug/I 
<0.22 700 ug/I 140 ug/I 
<0.58 NS NS 
NTF 5 ug/I 0.5 ug/I 
<1.2 60 ug/I 6 ug/1 
<1.2 100 ug/I 1 0 ug/I 
<0.27 0.2 ug/I 0 .02 ug/I 
<0.33 5 ug/I 0 .5 ug/I 
<0.17 1 mg/I 0.2 mg/I 
1.1 200 ug/I 40 ug/I 
<0.55 5 ug/I 0.5 ug/I 
<0.26 5 ug/I 0.5 ug/I 
<0.17 0.2 ug/I 0.02 ug/I 
<0.73 10 mg/I 1 mg/I 



Environm~ntal 
Auditsv =-~ 

- ----------- --- ---------------

Groundwater Well MW-23 
Test Description NR 140 NR 140 
Method 82608 Jun-20 Nov-1 9 Apr-19 Nov-18 ES PAL 
Acetone NTF NTF NTF NTF 1000 ug/I 200 ug/I 
Benzene <0.25 <0.25 <0.25 <0.25 5 ug/I 0.5 ug/I 
Bromodichloromethane <0.36 <0.36 <0.36 <0.36 0.6 ug/I 0.06 ug/I 
Bromoform <4.0 <4.0 <4.0 <4.0 4.4 ug/I 0.44 ug/I 
Bromomethane <0.97 <0.97 <0.97 <0.97 1 0 ug/I 1 ug/I 
Carbon Disulfide NTF NTF NTF NTF 1000 ug/I 200 ug/I 
Carbon Tetrachloride <0.17 <0.17 <0.17 <0.17 5 ug/I 0.5 ug/I 
Chlorobenzene <0.71 <0.71 <0.71 <0.71 NS NS 
Chloroethane <1.3 <1.3 <1.3 <1.3 400 ug/I 80 ug/I 
Chloroform <1.3 <1.3 <1.3 <1.3 6 ug/I 0.6 ug/I 
Chloromethane <2.2 <2.2 <2.2 <2.2 3 ug/I 0.3 ug/I 
Dibromochloromethane <2.6 <2.6 <2.6 <2.6 60 ug/I 6 ug/I 
1,2-Dibromo-3-chloropropane <1.8 <1.8 <1 .8 <1.8 0.2 ug/I 0.02 ug/I 
1,2-Dibromomethane <0.83 <0.83 <0.83 <0.83 NS NS 
1, 1-Dichloroethane 0.68 J <0.27 2.9 2.3 850 ug/I 85 ug/I 
1,2-Dichloroethane <0.28 <0.28 <0.28 <0.28 5 ug/I 0.5 ug/I 
1, 1-Dichloroethene <0.24 <0.24 <0.24 <0.24 7 ug/I 0.7 ug/I 
cis-1 ,2-Dich loroethene <0.27 <0.27 <0.27 <0.27 70 ug/I 7 ug/I 
trans-1,2-Dichloroethene <1.1 <1.1 <1 .1 <1.1 100 ug/I 20 ug/I 
1,2-Dichloropropane <0.28 <0.28 <0.28 <0.28 5 ug/I 0.5 ug/I 
Ethyl Benzene <0.22 <0.22 <0.22 <0.22 700 ug/I 140 ug/I 
2-Hexanone <0.58 <0.58 <0.58 <0.58 NS NS 
Methylene Chloride NTF NTF NTF NTF 5 ug/I 0.5 ug/I 
Methyl-tert-Butylether <1.2 <1.2 <1.2 <1.2 60 ug/I 6 ug/I 
Styrene <1.2 <1.2 <1.2 <1.2 100 ug/I 1 0 ug/I 
1, 1,2,2-Tetrachloroethane <0.27 <0.27 <0.27 <0.27 0.2 ug/I 0.02 ug/I 
Tetrachloroethene <0.33 <0.33 <0.33 <0.33 5 ug/I 0.5 ug/I 
Toluene <0.17 <0.17 <0.17 <0.17 1 mg/I 0.2 mg/I 
1, 1, 1-Trichloroethane <0.24 <0.24 0.54 J 1.6 200 ug/I 40 ug/I 
1, 1,2-Trichloroethane <0.55 <0.55 <0.55 <0.55 5 ug/I 0.5 ug/I 
Trichloroethene <0.26 <0.26 <0.26 <0.26 5 ug/I 0.5 ug/I 
Vinyl Chloride <0.17 <0.17 <0.17 <0.17 0.2 ug/I 0.02 ug/I 
Total Xylenes <0.73 <0.73 <0.73 <0.73 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
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Groundwater Well MW-24 
Test Description NR 140 NR 140 
Method 8260B Jun-20 Nov-19 Apr-19 Nov-18 ES PAL 
Acetone NTF NTF NTF NTF 1000 ug/I 200 ug/I 
Benzene <0.25 <0.25 <0.99 <0.99 5 ug/I 0.5 ug/I 
Bromodichloromethane <0.36 <0.36 <1.5 <1.5 0.6 ug/I 0.06 ug/I 
Bromoform <4.0 <4.0 <15.9 <15.9 4.4 ug/I 0.44 ug/I 
Bromomethane <0.97 <0.97 <3.9 <3.9 1 0 ug/I 1 ug/I 
Carbon Disulfide NTF NTF NTF NTF 1000 ug/I 200 ug/I 
Carbon Tetrach loride <0.17 <0.17 <0.66 <0.66 5 ug/I 0.5 ug/I 
Chlorobenzene <0.71 <0.71 <2.8 <2.8 NS NS 
Chloroethane <1.3 <1.3 9.2 J 9.7 J 400 ug/I 80 ug/I 
Chloroform <1.3 <1.3 <5.1 <5.1 6 ug/I 0.6 ug/I 
Chloromethane <2.2 <2.2 <8.8 <8.8 3 ug/1 0.3 ug/I 
Dibromochloromethane <2.6 <2.6 <10.4 <10.4 60 ug/I 6 ug/I 
1 ,2-Dibromo-3-chloropropane <1.8 <1.8 <7.1 <7.1 0.2 ug/I 0.02 ug/I 
1,2-Dibromomethane <0.83 <0.83 <3.3 <3.3 NS NS 
1, 1-Dichloroethane 251 0.48 J 271 309 850 ug/I 85 ug/1 
1,2-Dichloroethane 1.3 J <0.28 <1.1 1.8 J 5 ug/I 0.5 ug/1 
1, 1-Dichloroethene 1.7 J <0.24 <0.98 1.9 J 7 ug/I 0.7 ug/I 
cis-1,2-Dich loroethene <0.27 <0.27 <1.1 <1.1 70 ug/I 7 ug/1 
trans-1,2-Dichloroethene <1.1 <1.1 <4.4 <4.4 100 ug/I 20 ug/I 
1,2-Dichloropropane <0.28 <0.28 <1.1 <1.1 5 ug/I 0.5 ug/I 
Ethyl Benzene <0.22 <0.22 <0.87 <0.87 700 ug/I 140 ug/I 
2-Hexanone NTF NTF NTF NTF NS NS 
Methylene Chloride <0.58 <0.58 <2.3 <2.3 5 ug/I 0.5 ug/I 
Methyl-tert-Butylether <1.2 <1.2 <5.0 <5.0 60 ug/I 6 ug/I 
Styrene <0.47 <0.47 <1.9 <1.9 100 ug/I 1 0 ug/1 
1, 1,2,2-Tetrachloroethane <0.28 <0.28 <1.1 <1.1 0.2 ug/I 0.02 ug/I 
Tetrachloroethene <0.33 <0.33 <1.3 <1.3 5 ug/I 0.5 ug/I 
Toluene <0.17 <0. 17 <0.69 <0.69 1 mg/I 0.2 mg/I 
1, 1, 1-Trichloroethane 32.9 <0.24 29.0 43.5 200 ug/I 40 ug/I 
1, 1,2-Trichloroethane <0.55 <0.55 <2.2 <2.2 5 ug/I 0.5 ug/I 
Trichloroethene 5.5 0.64J <1.0 <1 .0 5 ug/I 0.5 ug/I 
Vinyl Chloride <0.17 <0.17 5.3 6.6 0.2 ug/I 0.02 ug/I 
Total Xylenes <0.73 <0.73 <2.9 <2.9 10 mg/I 1 mg/I 

voes reported in units of ug/1 
B Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
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Groundwater Well MW-25 
Test Description NR 140 NR 140 
Method 8260 Mar-20 Nov-19 Apr-19 Nov-18 ES PAL 
Acetone NTF NTF NTF NTF 1000 ug/I 200 ug/I 
Benzene <0.25 <0.25 <0.25 <0.25 5 ug/I 0.5 ug/I 
Bromodichloromethane <0.36 <0.36 <0.36 <0.36 0.6 ug/I 0.06 ug/I 
Bromoform <4.0 <4.0 <4.0 <4.0 4.4 ug/I 0.44 ug/I 
Bromomethane <0.97 <0.97 <0.97 <0.97 10 ug/I 1 ug/I 
Carbon Disulfide NTF NTF NTF NTF 1000 ug/I 200 ug/I 
Carbon Tetrachloride <0.17 <0.17 <0.17 <0. 17 5 ug/I 0.5 ug/I 
Chlorobenzene <0.71 <0.71 <0.71 <0.71 NS NS 
Chloroethane <1.3 <1.3 <1.3 <1.3 400 ug/1 80 ug/I 
Chloroform <1.3 <1.3 <1.3 <1.3 6 ug/I 0.6 ug/I 
Chloromethane <2.2 <2.2 <2.2 <2.2 3 ug/I 0.3 ug/1 
Dibromochloromethane <2.6 <2.6 <2.6 <2.6 60 ug/I 6 ug/I 
1,2-Dibromo-3-chloropropane <1.8 <1.8 <1.8 <1.8 0.2 ug/I 0.02 ug/I 
1,2-Dibromomethane <0.83 <0.83 <0.83 <0.83 NS NS 
1, 1-Dichloroethane 68.9 104 126 73.8 850 ug/I 85 ug/I 
1,2-Dich loroethane <0.28 0.47 J 0.65J 0.29 J 5 ug/1 0.5 ug/I 
1, 1-Dichloroethene <0.24 <0.24 <0.24 <0.24 7 ug/I 0.7 ug/1 
cis-1,2-Dichloroethene 1.8 3.6 4.4 2.6 70 ug/I 7 ug/I 
trans-1,2-Dichloroethene <1.1 <1.1 <1.1 <1.1 100 ug/I 20 ug/I 
1,2-Dichloropropane <0.28 <0.28 <0.28 <0.28 5 ug/I 0.5 ug/I 
Ethyl Benzene <0.22 <0.22 <0.22 <0.22 700 ug/I 140 ug/I 
2-Hexanone <0.58 <0.58 <0.58 <0.58 NS NS 
Methylene Chloride NTF NTF NTF NTF 5 ug/I 0.5 ug/1 
Methyl-tert-Butylether <1.2 <1.2 <1.2 <1.2 60 ug/I 6 ug/I 
Styrene <1.2 <1.2 <1.2 <1.2 100 ug/1 1 0 ug/I 
1, 1,2,2-Tetrachloroethane <0.27 <0.27 <0.27 <0.27 0.2 ug/I 0.02 ug/I 
Tetrachloroethene <0.33 <0.33 <0.33 <0.33 5 ug/I 0.5 ug/I 
Toluene <0.17 <0.17 <0.17 <0.17 1 mg/I 0.2 mg/I 
1, 1, 1-Trichloroethane 1.3 3.5 5.2 4.6 200 ug/I 40 ug/I 
1, 1,2-Trichloroethane <0.55 <0.55 <0.55 <0.55 5 ug/I 0.5 ug/I 
Trichloroethene <0.26 <0.26 <0.26 <0.26 5 ug/1 0.5 ug/1 
Vinyl Chloride 0.44 J 0.82 J 1.0 0.53 J 0.2 ug/I 0.02 ug/I 
Total Xylenes <0.73 <0.73 <0.73 <0.73 10 mg/I 1 mg/I 

voes reported in units of ug/I 
B: Analyte detected in the associated Method Blank 
J : Analyte detected below quanitiation limits 
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Groundwater Well MW-26 
Test Description 
Method 8260 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
1,2-Dibromo-3-chloropropane 
1,2-Dibromomethane 
1, 1-Dichloroethane 
1,2-Dichloroethane 
1, 1-Dichloroethene 
cis-1,2-Dichloroethene 
trans-1 ,2-Dichloroethene 
1,2-Dichloropropane 
Ethyl Benzene 
2-Hexanone 
Methylene Chloride 
Methyl-tert-Butylether 
Styrene 
1, 1,2,2-Tetrachloroethane 
Tetrachloroethene 
Toluene 
1, 1, 1-Trichloroethane 
1, 1,2-Trichloroethane 
Trichloroethene 
Vinyl Chloride 
Total Xylenes 

voes reported in units of ug/I 

Jun-20 
NTF 
<0.25 
<0.36 
<4.0 
<0.97 
NTF 
<0.17 
<0.71 
3.6 J 
<1.3 
<2.2 
<2.6 
<1.8 
<0.83 
2.4 
<0.24 
<0.24 
<0.27 
<1.1 
<0.28 
<0.22 
<0.58 
NTF 
<1.2 
<1.2 
<0.28 
<0.33 
<0.17 
<0.24 
<0.55 
<0.26 
<0.17 
<0 .73 

NR 140 NR 140 
Jul-19 ES PAL 
NTF 1 000 ug/I 200 ug/I 
<0.25 5 ug/I 0.5 ug/I 
<0.36 0.6 ug/I 0.06 ug/I 
<4.0 4.4 ug/I 0.44 ug/I 
<0.97 1 0 ug/I 1 ug/I 
NTF 1 000 ug/I 200 ug/I 
<0.17 5 ug/I 0.5 ug/I 
<0.71 NS NS 
<1.3 400 ug/I 80 ug/I 
<1.3 6 ug/1 0.6 ug/I 
<2.2 3 ug/1 0.3 ug/I 
<2.6 60 ug/I 6 ug/I 
<1.8 0.2 ug/I 0.02 ug/I 
<0.83 NS NS 
0.74 J 850 ug/I 85 ug/I 
<0.24 5 ug/I 0.5 ug/I 
<0.24 7 ug/I 0.7 ug/I 
0.87 J 70 ug/I 7 ug/I 
<1.1 100 ug/I 20 ug/1 
<0.28 5 ug/I 0.5 ug/I 
<0.22 700 ug/I 140 ug/I 
<0.58 NS NS 
NTF 5 ug/I 0.5 ug/I 
<1.2 60 ug/I 6 ug/I 
<1.2 100 ug/I 1 O ug/I 
<0.28 0.2 ug/I 0.02 ug/I 
<0.33 5 ug/I 0.5 ug/I 
<0.17 1 mg/I 0.2 mg/I 
0.31 J 200 ug/I 40 ug/I 
<0.55 5 ug/I 0.5 ug/I 
<0.26 5 ug/I 0.5 ug/I 
<0.17 0.2 ug/I 0.02 ug/I 
<0.73 10 mg/I 1 mg/I 

B: Analyte detected in the associated Method Blank 
J: Analyte detected below quanitiation limits 
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Groundwater Well MW-402N 
Test Description 
Method 8260 Jun-20 
Benzene <0.25 
Bromodichloromethane <0.36 
Carbon Tetrachloride <0.17 
Chlorobenzene <0.71 
Chloroform <1.3 
Chloromethane <2.2 
Dibromochloromethane <2.6 
1,2-Dibromo-3-chloropropane <1.6 
1,2-Dibromomethane <0.83 
1, 1-Dichloroethane 0.44 J 
1,2-Dichloroethane <0.28 
1, 1-Dichloroethene <0.24 
cis-1,2-Dichloroethene <0.27 
trans-1,2-Dichloroethene < 1.1 
1,2-Dichloropropane <0.28 
Ethyl Benzene <0.22 
Methylene Chloride <0.58 
Methyl-tert-Butyl-Ether <1.2 
Styrene <0.47 
1, 1,2,2-Tetrachloroethane <0.27 
Tetrachlorethane <0.33 
Toluene <0.17 
1, 1, 1-Trichloroethane <0.24 
1, 1,2-Trichloroethane <0.55 
Trichloroethene <0.26 
Vinyl Chloride <0.17 
Total Xylenes <0.73 

Jul-19 Feb-19 Aug-18 
<0.25 <0.25 <0.25 
<0.36 <0.36 <0.36 
<0.1 7 <0.17 <0.17 
<0. 71 <0.71 <0.7 1 
<1.3 <1.3 <1.3 
<2.2 <2.2 <2.2 
<2.6 <2.6 <2.6 
<1.6 <1.6 <1.6 
<0.83 <0.83 <0.83 
0 .31 J <0.27 <0.27 
<0.28 <0.28 <0.28 
<0.24 <0.24 <0.24 
<0.27 1.1 <3.6 
<1.1 <1.1 <1 .1 
<0.28 <0.28 <0.28 
<0.22 <0.22 <0.22 
<0.58 <0.58 <0.58 
<1.2 <1.2 <1.2 
<0.47 <0.47 <0.47 
<0.27 <0.27 <0.27 
<0.33 <0.33 <0.33 
<0.17 <0.17 <0.17 
<0.24 <0.24 <0.24 
<0.55 <0.55 <0.55 
<0.26 <0.26 <0.26 
<0.17 <0.17 <0.17 
<0.73 <0.73 <0.73 

voes reported in units of ug/I 

NR 140 NR 140 
ES PAL 
5 ug/I 0.5 ug/I 
0.6 ug/I 0.06 ug/I 
5 ug/I 0.5 ug/I 
NS NS 
6 ug/I 0.6 ug/I 
3 ug/I 0.3 ug/I 
60 ug/I 6 ug/I 
0.2 ug/I 0.02 ug/I 
NS NS 
850 ug/I 85 ug/I 
5 ug/I 0.5 ug/I 
7 ug/I 0.7 ug/I 
70 ug/I 7 ug/I 
100 ug/1 20 ug/I 
5 ug/I 0.5 ug/I 
700 ug/I 140 ug/I 
5 ug/I 0.5 ug/I 
60 ug/I 6 ug/I 
100 ug/I 10 ug/I 
0 .2 ug/I 0.02 ug/I 
5 ug/I 0.5 ug/I 
1 mg/I 0.2 mg/I 
200 ug/I 40 ug/I 
5 ug/I 0.5 ug/I 
5 ug/I 0.5 ug/I 
0.2 ug/I 0.02 ug/I 
10 mg/I 1 mg/I 

Analyte detected in the associated Method Blank 
Analyte detected below quanitiation limits 
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DISCUSSION 

The groundwater results obtained from the groundwater samplings performed by 
Environmental Audits, Inc. at the Twin Disc, Inc. Plant 3 Machine #2525 Broach 
monitoring wells variously exceeded the s. NR 140.10 Public Health related 
groundwater standards for Benzene, Chloroethane, Chloroform, Chloromethane, 
1, 1-Dichloroethane, 1,2-Oichloroethane, 1, 1-Dichloroethene, cis- 1, 1-Dichloroethane, 
Methylene Chloride, Tetrachloroethene, 1, 1,2,2-Tetrachloroethene, 
trans-1,2-Dichloroethene, 1, 1, 1-Trichloroethane, 1, 1 ,2-Trichloroethane, Trichloroethene, 
and Vinyl Chloride. 

The 2nd Quarter 2020 sampl ing round shows that 1, 1, 1-Trichloroethane was detected 
at MW14 ( 41 .1 ug/I) and MW-24 (32.9 ug/I). The 1st Quarter 2020 sampling round 
shows that 1, 1, 1-Trichloroethane was detected at MW-1 (0.24 ug/I) and MW-25 (1.3 
ug/I). The 4th Quarter 2019 sampling round shows that 1, 1, 1-Trichloroethane was 
detected at MW-1 (1.4 ug/I) and MW-25 (3.5 ug/I). The 3rd Quarter 2019 sampling 
round shows that 1, 1, 1-Trichloroethane was detected at MW-11 (8.3 ug/I), MW-13 (0.39 
J ug/I), MW-19 (0.77 J ug/I), and MW-26 (5.2 ug/I). The s. NR 140 Preventative Action 
Limit (PAL) is 40 ug/I for 1, 1, 1-Trichloroethane and the Enforcement Standard (ES) is 
200 ug/I. 

The 2nd Quarter 2019 sampling round shows that 1, 1-Dichloroethane was detected at 
MW-14 (29.6 ug/I), MW-17 (0.29 J ug/I), MW-19 (0.42 J ug/I), MW-22 (0.39 J ug/1), MW-
23 (0.69 J ug/I), MW-24 (251 ug/I), MW-26 (2.4 ug/I), and MW-402N (0.44 J ug/I). The 
1st Quarter 2020 sampling round shows that 1, 1-Dichloroethane was detected at MW-1 
(34.4 ug/I), MW-2 (14.6 ug/I), MW-6 (93.7 ug/I), MW-7 (1.3 ug/I), MW-9 (1.6 ug/I), MW-
10 (1.6 J ug/I), and MW-25 (68.9 ug/I). The 4th Quarter 2019 sampling round shows that 
1, 1-Dichloroethane was detected at MW-1 (53.9 ug/I), MW-2 (15.4 ug/I), MW-6 (11 8 
ug/I), MW-7 (1.3 ug/I), MW-9 (1.6 ug/I), MW-10 (1.5 ug/I), MW-14 (7.1 ug/I), MW-24 
(0.48 J ug/I), and MW-25 (104 ug/I). The 3rd Quarter 2019 sampling round shows that 
1,1-Dichloroethane was detected at MW-11 40.5 ug/I), MW-13 (1 .2 ug/I), MW-19 (2.6 
ug/I), MW-26 (0.74 J ug/I), and MW-402N (0.31 J ug/I). The PAL was exceeded at MW-
6 during the 1st Quarter 2020 and 4th Quarter 2019 sampling event. The PAL was 
exceeded at MW-24 during the 2nd Quarter 2020 sampling event. The PAL was 
exceeded at MW-25 during the 4th Quarter 2019 sampling event. 

The 2nd Quarter 2020 sampling round shows that 1 ,2-Oichloroethane was detected at 
MW-24 (1.3 ug/I J). The 4th Quarter 2019 sampling round shows that 
1,2-Oich loroethane was detected at MW-25 (0.47 ug/I J). The PAL is 0.5 ug/I and the 
ES is 5 ug/I for 1,2-Oichloroethane. The PAL was exceeded at MW-24 during the 2nd 

Quarter 2020 sampling event. The PAL was exceeded at MW-25 during the 4th Quarter 
2019 sampling event. 
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The 2nd Quarter 2020 sampling round shows that 1, 1-Dichloroethene was detected at 
MW-14 (3.2 ug/I) and MW-24 (0.17 J ug/I). The 3rd Quarter 2019 sampling round shows 
that 1, 1-Dichloroethene was detected at MW-11 (1.2 J ug/I) and MW-19 (0.27 J ug/I). 
The PAL is 0.5 ug/I and the ES is 5 ug/I for 1,1-Dichloroethene. The PAL was exceeded 
at MW-14 during the 3rd Quarter 2016 and the 1st Quarter 2017 sampling event. The 
PAL was exceeded at MW-24 during the 2nd Quarter 2017 sampling event. The ES 
was exceeded at MW-14 during the July 2015, 1st Quarter 2016, 3rd Quarter 2017 
sampling event, and 1st Quarter 2018. The PAL was exceeded at MW-11 during the 3rd 

Quarter 2019 sampling event. The PAL was exceeded at MW-14 during the 2nd Quarter 
2020 sampling event. 

The 2nd Quarter 2020 sampling round shows that cis-1,2-Dichloroethene was detected 
at MW-1 1 (133 ug/I) and MW-14 (8.6 ug/I). The 1st Quarter 2020 sampling round shows 
that cis-1,2-Dichloroethene was detected at MW-1 (0.40 J ug/I), MW-6 (1.2 J ug/I), MW-
9 (0.84 J ug/I), and MW-25 (1.8 ug/I). The 4th Quarter 2019 sampling round shows that 
cis-1,2-Dichloroethene was detected at MW-1 (0.65 J ug/I), MW-6 (1.9 J ug/I), MW-9 
(1.3 ug/I), MW-10 (0. 76 J ug/I), and MW-25 (3.6 ug/I). The 3rd Quarter 2019 sampling 
round shows that cis-1,2-Dichloroethene was detected at MW-11 (143 ug/I) and MW-26 
(0.87 J ug/I). The PAL is 7 ug/I and the ES is 70 ug/I for cis-1,2-Dichloroethene. The 
PAL was exceeded at MW-14 during the 2nd Quarter 2020 sampling event. The ES was 
exceeded at MW-11 during the 3rd Quarter 2019 and 2nd Quarter 2020 sampling event. 

The 2nd Quarter 2020 sampling round showed that trans-1,2-Dichloroethene was 
detected at MW-11 (7.2 ug/I).The 4th Quarter 2019 sampling round showed that 
trans-1,2-Dichloroethene was detected at MW-10 (3.8 J ug/I). The 3rd Quarter 2019 
sampling round showed that trans-1,2-Dichloroethene was detected at MW-11 (7.6 
ug/I). The PAL is 20 ug/I and the ES is 100 ug/1 for trans-1,2-Dichloroethene. 

The 1st Quarter 2020 sampling round shows that 1,2-Dichlorobenzene was detected at 
MW-10 (1.6 J ug/I). The PAL is 60 ug/I and the ES is 600 ug/I for 1,2-Dichlorobenzene. 

The 2nd Quarter 2016 sampling round shows that 1,4-Dichlorobenzene was detected at 
MW-7 (1 .5 J ug/I) and MW-10 (1.0 J ug/I). The PAL is 15 ug/I and the ES is 75 ug/I for 
1,4-Dichlorobenzene. 

The 2nd Quarter 2020 sampling round shows that Trichloroethene was detected at MW-
11 (4.9 ug/I), MW-14 (9.2 ug/I) and MW-24 (5.5 ug/I). The 1st Quarter 2020 sampling 
round shows that Trichloroethene was detected at MW-1 (0.24 ug/I) and MW-25 (1.3 
ug/I). The 4th Quarter 2019 sampling round shows that Trichloroethene was detected at 
MW-24 (0.64 J ug/I). The 3rd Quarter 2019 sampling round shows that Trichloroethene 
was detected at MW-11 (4.8 ug/I). The PAL is 0.5 ug/I and the ES is 5 ug/I for 
Trichloroethene. The PAL was exceeded at MW-11 during the 2nd Quarter 2020 
sampling event. The ES was exceeded at MW-14 during the 2nd Quarter 2020. The ES 
was exceeded at MW-24 during the 2nd Quarter 2020 sampling event. 
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Chloroethane was detected at MW-26 (3.6 J ug/I) during the 2nd Quarter 2020 sampling 
event. Chloroethane was detected at MW-1 (8.2 ug/I) and MW-6 (4.2 J ug/I) during the 
1st Quarter 2020 sampling event. Chloroethane was detected at MW-1 (17.1 ug/I), MW-
2 (7.0 ug/I), MW-6 (7.8 J ug/I), and MW-9 (1.8 J ug/I) during the 4th Quarter 2019 
sampling event. Chloroethane was detected at MW-13 (1.7 J ug/I) and MW-19 (2.6 J 
ug/I) during the 3rd Quarter 2019 sampling event. The PAL is 80 ug/I and the ES is 400 
ug/I for Chloroethane. 

The 2nd Quarter 2020 sampling round shows that Tetrachloroethene was detected at 
MW-11 (2.7 ug/I). The 3rd Quarter 2019 sampling round shows that Tetrachloroethene 
was detected at MW-11 (4.8 ug/I) . The 1st Quarter 2019 sampling round shows that 
Tetrachloroethene was detected at MW-11 (4.9 ug/I). Tetrachloroethene was not 
detected at any monitoring well, in quantities above the method detection limit, during 
the 4th Quarter 2019 sampling event. The PAL is 0.5 ug/I and the ES is 5 ug/I for 
Tetrachloroethylene. The PAL was exceeded at MW-11 during the 2nd Quarter 2020 and 
3rd Quarter 2019 sampling event. 

The 2nd Quarter 2020 sampling round shows that Vinyl Chloride was detected at MW-
14 (0.80 J ug/I). The 1st Quarter 2020 sampling round shows that Vinyl Chloride was 
detected at MW-1 (1.8 ug/I), MW-6 (0.93 J ug/I), MW-7 (1.3 ug/I), MW-10 (142 ug/I), 
MW-14 (1.2 ug/I), and MW-25 (0.44 J ug/I). The 4th Quarter 2019 sampling round 
shows that Vinyl Chloride was detected at MW-1 (3.9 ug/I), MW-6 (1.1 J ug/I), MW-10 
(214 ug/I), MW-14 (1.2 ug/I), and MW-25 (0.82 J ug/I). The 3rd Quarter 2019 sampling 
round shows that Vinyl Chloride was detected at MW-11 (2.0 ug/I). The PAL is 0.02 ug/I 
and the ES is 0.2 ug/I for Vinyl Chloride. The ES was exceeded at MW-14 during the 
2nd Quarter 2020 sampling event. The ES was exceeded at MW-1, MW-6, MW-7, MW-
10, MW-14, and MW-25 during the 1st Quarter 2020 sampling event. The ES was 
exceeded at MW-1 , MW-6, MW-10, MW-14, and MW-25 during the 4th Quarter 2019 
sampling event. The ES was exceeded at MW-11 during the 3rd Quarter 2019 

The above-mentioned compounds are "daughter" compounds of 1, 1, 1-Trichloroethane, 
an indication that natural attenuation of the halogenated compounds may be occurring. 
More investigative effort is required to confirm this. 

Benzene was detected at MW-1 (0.29 J ug/I) during the 4th Quarter 2019 sampling 
event. The PAL is 0.5 ug/I and the ES is 5.0 ug/I for Benzene. 

The 3rd Quarter 2018 sampling round shows that Methylene Chloride was detected at 
MW-11 (9.4 J ug/I). Methylene Chloride was detected at MW-24 (1.7 J ug/I) during the 
4th Quarter 2017 sampling event. The PAL is 0.5 ug/I and the ES is 5 ug/I for 
Methylene Chloride. The PAL was exceeded at MW-24 during the 2nd Quarter 2016 
and 4th Quarter 2016 sampling event. The ES was exceeded at MW-11 during the 3rd 

Quarter 2018 sampling event. 
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Toluene was detected at MW-1 (0.38 J ug/I) during the 4th Quarter 2019 sampling event 
Toluene was not detected at any monitoring well, above the limits of detection, during 
the 2nd Quarter or 3rd Quarter 2019 sampling event. The PAL is 0.2 mg/I and the ES is 
1 mg/I for Toluene. 

ORO sampling was discontinued as a regular analytical parameter as of the 2nd 
Quarter 2016 groundwater analysis. 

Vapor Intrusion: 

A Vapor Intrusion characterization standard was added to the NR716 Site Investigation 
protocol as 716.05(1) during December 2010. This protocol requires all sites exhibiting 
VOC/CVOC contamination to conduct a testing program to identify and quantify levels 
of VOC/CVOC vapors present in the subsurface soils and above surface ambient air. 
The intent of this new requirement is to prevent exposures that negatively impact 
human health in terms of excess risk per USEPA and Center for Disease Control (CDC) 
standards. 

As a result of this new legislation, a Vapor Intrusion monitoring program must be 
implemented in order to obtain Site Closure. 

The United States Environmental Protection Agency (USEPA) guidance "OSWER Draft 
Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater 
and Soils (Subsurface Vapor Intrusion Guidance)" EPA530-D-02-004, dated November 
2002 and the State of Wisconsin Department of Health and Family Services (WI DHFS) 
Division of Public Health guidance "Chemical Vapor Intrusion and Residential Indoor Air 
Guidance for Environmental Consultants and Contractors" dated February 13, 2003 
were utilized for the evaluation of the Vapor Intrusion Pathway 

To that end, Environmental Audits, Inc. placed thirty-two (32) discrete sub-slab sampling 
ports around and about the Twin Disc, Inc. Plant 3 facility. These sub-slab sampling 
ports were sampled commencing March 28, 2012 with the latest sampling event 
occurring July 27, 2017. 

The OSWER Draft Guidance recommends that an inhabited building generally be 
considered "near" subsurface contaminants if it is located within approximately 100 ft 
laterally or vertically of known or interpolated soil gas or groundwater contaminants.1 

The OSWER Draft Guidance states "Petroleum hydrocarbons biodegrade relative ly well 

1 OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater 
and Soils (Subsurface Vapor Intrusion Guidance)" EPA530-D-02-004, dated November 2002, Page 16 
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Envirpnme,!.fial 
Audits--, :: 

in unsaturated soils. Therefore, petroleum-related VOCs generally have to be in "free 
product" state or groundwater very near, if not in contact with, the building foundation to 
resu lt in vapor intrusion. In contrast, chlorinated solvents undergo limited biodegradation 
and can cause a vapor intrusion concern even when the source is a long distance 
away."2 

No residences are located within 100 feet of the building proper and therefore an off-site 
sub-slab Vapor Intrusion investigation would not appear warranted for this Site. 

The sub-slab investigation conducted to date has indicated the presence of Volatile 
Organic compounds beneath the Twin Disc, Inc. Plant 3 facility. Additional investigative 
effort is warranted to further identify the effects of seasonality on the detected 
compounds. Additional sample ports are warranted in the Twin Disc, Inc. Plant 3 
Engineering and Human Resource offices to confirm or refute the presence of Volatile 
Organic Compounds in the theoretical plume beneath these office areas. 

The complete summary of the Vapor Intrusion findings to date will be provided in a 
stand-alone document. 

CONCLUSIONS/RECOMMENDATIONS: 

The purpose of the installation of monitoring wells MW-22, MW-23, and MW-24 was due 
to the increase in measured free product at MW-18. MW-18 was considered to be 
beyond the easternmost extent of free product migration. Free product was not 
expected to be found at MW-18. Free product was measured at 70" at MW-18 during 
June 2009, an increase from 5" during June 1998. The three additional monitoring wells 
were placed to determine if the free product measured at MW-18 was caused by 
migration from the Broach Machine #2525 or if a secondary source is present, 
contributing to the product levels found at MW-18. The increase in free product levels 
noted at MW-20 and MW-21, both side gradient to the Broach Pit, suggest a secondary 
source. 

On March 27, 2003, an additional Monitoring Well , MW-25, was constructed and two (2) 
additional Geoprobe® borings were obtained around and about a waste oil/solvent pit 
located in the interior of the Twin Disc facility. The purpose of this investigation was to 
determine if the waste oil/solvent pit was acting as a secondary source. From the data 
obtained to date, the waste oil/solvent pit does not appear to be a secondary source of 
free product. 

MW-26 was constructed on June 17, 2019 as a replacement for MW-16. MW-16 was 

2 OSWER Draft Guidance for Evaluating the Vapor Intrusion to Indoor Air Pathway from Groundwater 
and Soils (Subsurface Vapor Intrusion Guidance)" EPA530-D-02-004, dated November 2002, Page 16 
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removed from service due to the placement of a new machine and the requisite 
machine base. 

Twin Disc is addressing the increase in free product levels through enhancements to 
their free product recovery network. A pilot study was conducted during June 2009 to 
determine the effectiveness the Xitech Instruments, Inc. pneumatic oil skimming 
equipment. The results of this study were favorable and three (3) additional pneumatic 
oil skimming recovery pumps were installed in MW-18, MW-20, and MW-21 during 
August 2009. These three recovery pumps have been optimized. 

Selected interior and perimeter monitoring wells will continue to be sampled for VOCs 
semi-annually, alternating quarterly, during 2020. The next groundwater-sampling 
round will occur during the 3rd Quarter 2020. 

A Vapor Intrusion characterization standard was added to the NR716 Site Investigation 
protocol as 716.05(1) during December 2010. This protocol requires all sites exhibiting 
VOC/CVOC contamination to conduct a testing program to identify and quantify levels 
of VOC/CVOC vapors present in the subsurface soils and above surface ambient air. 
The intent of this new requirement is to prevent exposures that negatively impact 
human health in terms of excess risk per USEPA and Center for Disease Control (CDC) 
standards. 

As a result of this new legislation, a Vapor Intrusion monitoring program has been 
implemented in order to facilitate Site Closure. 

The objective is to provide effective remediation of the site in both a practical and cost 
efficient manner. 
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APPENDIX I: Well Location/Flow Direction Maps 



State of Wis., Dept. of Natural Resources 
dnr.wi,gov 

Well / Drillhole / Borehole Filling & Sealing Report 
Form 3300-005 (R4(2015) Page 1 of2 

Notiq,: i:;ompletipn_qf this report is required by chs. 160,281,283,289, 291-293, 295, and 299, Wis. Stats., and chs. NR 141 and 812, Wis. Adm. Code. In 
accordarits wit~.'¢fi&; .. Q8_1,,289, 291-293, 295, and 299, Wis. Stats., failure to file this form may result in a forfeiture of between $10-25,000, or imprisonment 
for up to one -~;f!ependiilg on the program and conduct involved, Pers(;ma!ly identifiable fnformation on this fonn is not intended to be used for any other 
purpose. Returii for'm to the appropriate DNR office and bureau. See instructions on reverse for more infonnation. . 

" Route to DNR Bureau: 

0 Watershed/Wastewater 0 Remedlation/Redevelopment 0 Jerification Only of Fill and Seal O Drinking Water 
0 Waste Management 0 Other: ___________________ _ 

1. Well Location Information 2. Facility/ Owner Information 
County 

¼/¼ ¼ 

or Gov't Lot# 

Well Ci 

~onitoring Well 

OwaterWell 

0 BorehoJe I Dri/lhole 

Construction Type; 

· WI Unique Well# of 
Removed Well 

Hicap # 

wt 

Section 

N 

Range DE 
Ow 

Well ZIP Code " 

S-: Ds 
Lot# 

WI Unique Weir# of Replacement Weir 

: . . .. . . 
Original Cons ructi7° Date {mm/dd/yyyy) 

'{)(p 11/ . 
If a Well C~nstruJtion Report is available, 
please attach. 

£21' Drilled O Driven (Sandpoint) Doug 

Facility Name /WIN D/5"C 

Ucense/Permit/Mbnitoring # 

Original Well Owner 

Present Well Owner 

Mailing Address of Present Owner 

City of Present Owner 

Pump and piping removed? 

Liner(s) removed? 

Liner(s) petforated? 

Screen removed? 
Casing left in plate? 

Was casing cut off be/ow surface? 

Did sealing material rise to surface? 

Did material settle after 24 hours? 

State 

LJ other (specify): If yes, w~s hole retopped? 

If bentonite chips were used, were they hydrated D ves D No D NI'' 
Formation Type: with water from a known safe source? 1 ' ,.... 

0 Unconsolidated Formation O Bedrock Required Method of Placing Sealing Material 
-T-o-ta_l_W_e_l_l D_e_p_t_h_F_ro_m_G-ro_u_n_d_S_u_rfa_ce_(ft-•.-) ~C-•-•-in_g_D_ia-m-et_e_r_(i-n.-)-----1 0 Conductor Pipe-Gravity D Conductor'Pipe-Pumped 

--7 ,- / --; K,J Screened & Poured O Other (Explain): 
,?-:) L-- """I (Bentonite Chips) 

Lower Dri!/ho/e Diameter (in.) Casing Depth (ft.) 

Was well annular space grouted? 0 Yes O No O Unknown 

If yes, to what depth (feet)? Depth to Water (feet) 

. ' . 

&.Comments ' 

' . 
N~ Person or Firm Doing Filling & Sealing License# 

'V """1, .-s f!, e,1/ ;/L 
Street or Route 

City State ZIP Code 

Sealing Matertals 

0 Neat Cement Grout 

0 Sand-Cement (Concrete) Grout 

~ Concrete 

~Bentonite Chips 

For Monitoring Wells and Monitorin~II Boreholes Only: 

0 Bentonite Chips Bentonite - Cement Grout 

D Granular Bentonite Bentonite - Sand Slurry 
Mix Ratio or 

- ' MqdWeight 
Surface 



StateofWJscotuin 
Drapmmertt of Natural R=snuree$ 

eme.drntion/Redevelnnment thcr 
Route to: Watershed/Wastewater D Waste ManagementO 

R IX] 0 0 
MONITORING WEIL CONSTRUCTION 
Form4400-113A lwv. 7-98 

Facility/Project Name Local Grief Location of Well D 
ft DE. 

Well Name 
Twin Disc Plant 3 ft. □ ~: . ow. MW-26 

Facility Uce.nse, Permit or Monitoring No. Loca] Oda OrJgin □ ( estimated: □ ) or Well Location □ w1s. Unique Well No. ION H. Well ID No. 

Lat. _ _42'..705553 "Long. -87.833650 " or 
Facility JD St. Plane ft.N, ft.E. S/C/N Date Well lnsiall"tlB 17 2019 __ 1.,.,1 ____ 

Section Location of Waste/Source m m ~, .. _, ·· 

TypeofWell Monitoring Well !/4of 114 of Sec~, T. N,R. Bt Well Installed By: Name (rrrst, last) and F lrm 

Well Code I 
Location of Well Relative to W a,te/Sou,ce · I Gov. Lot Numbe, 

James Blair 
Distance from Waste/ I mtf. Stds. u □ Upgradient s D S idegradient Giles Engineering 
Source ft. Apply □ ..J 17 Downe:radient n □ Not Known 
A. Protective pipe, top elevation ____ • __ ft. MSL 

B. Well casing, top elevation 

C, Land surface elevation 

______ ft.MSL 

______ ft.MSL 
.,, (' ., 

D.Surfaceseal,bottom ______ ft.MSlor ____ ft.:~}".~~~$•: 
"·"' •' 12. USCS classification of soil near .screen: : 

GP □ GM□ GC □ GW □ SW □ SP □ 
SM □ SC O ML□ MH □ CL □ CH □ 
Bedrock □ 

13. Sieve analysis performed? □ Yes lj! No 
□ 50 
XI 41 
□ ]$@ 

14. Drilling method used: Rotary 
Hollow Stem Auger 

Other 

15. Drilling fluid used: Water D 0 2 
Drilling Mud D O 3 

Afr □ O! 
None W 99 

16. Drllling additives used? □ Yes X] No 

Describe ____________ _ 

17. Source of water (attach analysis, if required): 

E. Bcntonite seal, top 

F. Fine sand, top 

G. Filter pack, top 

H. Screen joint, top 

I. Well bottom 

J. Filter pack, bottom 

K. Borehole, bottom 

L Borehole, diameter 

M. O.D, well casing 

N. I.D. we.11 casing 

______ ft, MSL or _0.,_0_0 __ ft." 

______ ft. MSL or _4~QQ_ _ ft.'-" 

______ ft.MSLor _5~Q_0 __ fr-~i 
______ ft.MSLor _6~0_0 __ ft. ·: 

______ ft.MSLor _2_5_:Q_Q_ft. 

_ _ _ _ _ _ ft.MSLor _3.Q,QQft.~ ~ 

8.25 . 
--- - 1n, 

in. 

2~0 __ in. 

l. Cap and lock? 
2. Protecrive cover pipe: 

a. Inside diameter: 
b. Length: 
c, Material~ 

ij Yes O No 

___ in. 

- - _ft. 
Steel □ 0 4 

Other D fg~\ 
d. Additional protection? □ Yes ~ No 

If yes, describ~·----------

3. Surface seal: 
Bentonite R1 3 0 
Concrete □ 0 I 

Other D 
4. Material between well casing and protective pipe: 

Bentonite W 3 0 

Other □ ID! 
5. Annular space seal: a. Granular/Chipped Bentonite D 3 3 
b. _Lbs/gal mud weight ... Bentonite-sand slurry□ 3 5 
c. ___ Lbs/gal mud weight. . . . . Bcntonite slurry D 3 1 
d % Bentonite . . . . . . Bento.nite-cement grout □ 5 0 ·-- 3 
e. 2 bags Ft volumcaddcdforanyofthea.hove 
f. How installed: Tremie □ 0 1 

Tremie pumped D 0 2 
Gravily Kl o 8 

6. Bcntonite seal: a. Benlonlte granules □ 3 3 

b. 01[4 in. 003/8 in. D 1/2 in. Bentonite chips Kl 3 2 

c. 1 fi2 bfl[l Other □ 

7. Fine sand material: Manufacturer, product name & mesh size 

•·---------------
b, Volume added _ _,0.,_._5L. ___ f13 

8. Filter pack material: Manufacturer, product name & mesh size 

, 
b. Volume added 2 0 ft 3 

l4ill 
9. Well casing: Flush threaded PVC schedule 40 121 23 

Flus.Ii threaded PVC schedule 80 □ 24 
Other 

10. Screen material: __ ,_P_:V,_C:,:_ ______ _ 
D ij 

a.. Screen type: Factory cut 6'] 1 1 
Continuous slot □ O 1 

Other D lli\J 
b. Manufacturer _________ _ 

c, Slot size: 
d. Slotted length: 

11, BackftU material (below filter pack): 

0 __ 1Q@1. 
ft. 

None 111 I 4 
Other O ,ifo, 

I hereby certify that lhe information on this form is true and correct to the best of my knowledge., 

Signature Firm 
James Blair Giles Engineering 

Please complete: both Forms 4400-113A and 4400-113B and return them to the approprla[e DNR office and bureau. Comp]etion of these repons is required by c.hs. 160,281, 
283,289,291.292, 293,295, and 299, Wk Stats., and ch. NR 141, Wis. Adm. Code, In accordance with cha. 281,289,291,292,293,295, and 299, Wi&. Stats., failure to filo 
theseforrns may result in a forfeiture of between $10 and $25,000, or imprisonment for up IQ one year, dep1mding on the program and conduct involved. Personally identifiable 
information on tne~e forms is not intended to be used for any other purpose. NOTE: See the instructions for more information, including where the completed forms should be 
sent. 



State of Wisconsjn 
Department of Natural Resources 

Route to: Watershed/Wastewater D 
Remediation/Redevelopment[X] 

Facility/Project Name County Name 
Twin Disc Plant 3 

Facility License, Permit or Mollltodng Number County Code 

I. Can this well be purged dry? 

2. Well development method 

surged with bailer and bailed 
surged with bailer and pumped 
surged with block and bailed 
surged with block and pumped 
surged with block, bailed and pumped 
compressed air 
bailed only 
pumped only 
pumped slowly 
Other _________ _ 

3. Time spent developing well 

!xi Yes O No 

!xi 4 1 
0 61 
0 42 
□ 62 
0 70 
□ 20 
0 IO 
□ 5 I 

gi 
_ 9£L._ _ min. 

4. Depth of well (from top of well casisng) _ 24.,§, _ ft. 

5. Inside diameter of well 

6. Volwnc of water .in filter pack and well 
casing 

7. Volume of water removed from well 

8. Volume of water added (if any) 

_2.QQ_ _in. 

---·- gal. 

_ 30.Jl_Q_ gal. 

___ ,_gal. 

9. Sowce of water added ____________ _ 

l O. Analysis performed on water added? 
(lfyes, attach results) 

17. Additional comments on development: 

O Yes O No 

Name and Address of Facility Contact/Owner/Responsible Patty 
'First Last 
Name: -------Name: _________ _ 

Facility/Firm: Twin Disc Inc 

Street: 4600 21st St. 

City/State/Zip: --~R~a~c~i"'n~e"-'W-'-'-I _______ _ 

MONITORING WELL DEVELOPMENT 
Fonn4400-t13B Rev.7-98 

WasteManagementD 

Other□ 

I
WellName 

MW26 
Wis. Unique WeJl Number I DNR Well ID Number 

Before Development After Development 
II. Depth ro Water 

(from top of a. _ _j ~ (£. _ ft. 
well casing) 

Date 

Tlme 

b.Q.7_; !12-...! ZD.19.... _ QJ_ I 3!)_ 120.19__ 
mm dd yyyy mm dd yyyy 

oaa,m. □ a.m. 
c • .1JL: __ O p.m. _ _1: __ §il p.m. 

12. Sediment in well 
bottom 

__ ._inches __ ,_inches 

13. Water clarity Clear 1R1 I 0 
Turbid O 15 
(Describe) 

pH - 6.9 
Temp- 72.3 

Clear IRJ 2 0 
Turbid □ 2 5 
(Describe) 

pH - Z 4 
Temp- 74 5 

Fill in if drilling fluids were used and well is at solid waste facility: 

14. Total suspended ____ , _ mg/I ____ • _ mg/I 
solids 

15. COD _ ___ ,_mg/1 ____ ,_mg/1 

16. Well deveJoped by: Name (first, last) and Firm 

FirstName: Steve LastName: Tiber 

Firm: Environment:::tl A11dits Inc. 

I hereby certify that the above information is true and correct to the best 
of my knowledge. 

Signature: Steve Tiber 

Print Name: Steve Tiber -----------------
Firm: Environmental Audits, Inc 

NOTE: See instructions for more information including a list of county codes and well type codes. 



State of Wisconsin 
Department of.Natural Resources 

INSTRUCTIONS 
Monitoring Well Construction Form 4400-llJA 

General Instructions: Fill out both a monitoring well constrnction fom1 ( 4400-113A) and a monitoring well development form ( 4400-l l 3B) 
for each well installed. Sign each form. Please note that these forms are subject to change. (Personally identifiable information on these forms 
is not intended to be used for any other purpose.) 

Routing: Return these forms to the project manager or plan reviewer for tl1e DNR program who required the well installation. If the project 
manager/plan reviewer is in the Regional Office, send the original forms to the Regional Office and a copy to the Central Offoe in Madison. If 
the project manager/plan reviewer is in the Central Office, send the original forms there and a copy to the Regional Office. If your project does 
not have a project manager or plan reviewer or you don\ know who it is, send the forms to the appropriate program in the Central Office. The 
addresses of the DNR offices are provided on the attached map. 

Check the appropriate routing box at the top of the fom1S to assure proper routing once the forms reach DNR. 

Time-saving tip: When filling out many forms at once, you can save time by using a photocopier. Fill out one form (the "original") with any 
infonnation that is the same for all wells, such as facility name, section location, grid origin location, drilling method and well casing type. 
Photocopy both sides of the 11 original", making as many copies as there are wells. On the separate copies, fill in the details that are unique for 
each well. 

TOP LEFT 

Facility/Project Name: Fill in the name oflandfill, wastewater treatment facility, surface impoundment, spill or project. 

Facility License, Permit, or Monitoring Number: Fill in number assigned to facility by the Department. Ifunlmown, leave blank. 

Facility ID: Fill in the nine digit Facility ID (FID) assigned to the site. 

Type of Well: Record the type of well code (number/initials) from the following list: 

11/mw 

12/pz 
17/gc 
18/at 
24/lh 
26/ew 
27/he 
28/hw 
29/ha 
51/gp 
53/ge 
57/sv 

61/ij 
62/as 
63/uv 

64/le 
65/de 
66/ve 
67/vi 
68/vd 
71/dw 
72/dp 
99/Ot 

Water table observation well (monitoring well screen intersecting the water table) (non Subtitle D 
well) 

Piezometer (monitoring well with screen sealed below the water table) (non Subtitle Dwell) 
Gradient control 
Aquifer test 
Leachate head well 
Groundwater extraction well 
Horizontal groundwater extraction well 
Horizontal monitoring well 
Horizontal vapor extraction well 
Gas probe 
Gas extraction well 
Soil venting wells (includes both soil vapor extraction and bioventing, includes both extraction 
and unsaturated zone gas phase injection wells installed in soil or fill, but not refuse 

Injection well (injection ofliquids not gases) 
In situ air sparging well (injection well to inject gases into the aquifer 
Unterdruck Verdampfer Bmnnen (UVB) wells (sparging wells where the gases remain in the well 
and are not injected into the aquifer) 
Groundwater and light non-aqueous phase liquid (LNAPL) extraction wells 
Groundwater and dense non-aqueous phase liquid (DNAPL) extraction wells 
Vacuum enhanced groundwater extraction wells 
Vacuum enhanced groundwater and LNAPL extraction wells 
Vacuum enhanced groundwater and DNAPL extraction wells 
Subtitle D water table observation well (see 11/mw above) 
Subtitle D piezometer (see 12/pz above) 
Other 

Distance From Waste/Source: Enter distance in feet from the monitoring well to the edge of a facility waste storage or discharge structure, 
e.g., from the edge of a wastewater lagoon or the approved waste fill boundary for a landfill. For a contaminant source which is not a facility, 
e.g., a spill, enter the distance the well is from the contaminant source. 



Enf. Stds. Apply: Check this box only if enforcement standards apply at this well. Enforcement standards apply at any well beyond the Design 
Management Zone or the property boundary of the facility or at a water supply well. For spills, enforcement standards apply at every point at 
which groundwater is monitored. (For more information, sees. NR 140.22, Wis. Adm. Code.) 

TOP CENTER 

Local Grid Location: The location of the well to the nearest foot, in relation to the grid origin established for the site. If the exact location of 
the well is given in State Plane Coordinates, then leave these fields blank. 

Local Grid Origin or Well Location: Check the appropriate box behind the Local Grid Origin or the Well Location text. Locate the grid 
origin at a pennanent feature near the waste or source of contamination. Give the location in State Plane Coordinates or Latihtde and Longitude 
in degrees, minutes and seconds (using 1927 North American Datum). If State Plane Coordinates are used, circle the appropriate letter for 
south, central or north zone. Alternately, an acceptable method for providing this infom1ation without surveying is to locate the Grid Origin on 
a USGS 7.5 minute quadrangle map. The Location of the Grid Origin can then be interpolated (estimated) using standard cartographic 
techniques. If the Grid Origin location is estimated, check the estimated box. 

The Well Location can be determined directly by surveying or by Global Positioning System (GPS) (with processing to be accurate within I 
foot and reported with precision to hnndredths of a second). If the exact location of the well is given in State Plane Coordinates, then leave the 
Local Grid Location fields blank. 

Section Location of Waste/Source: Fill in the quarter quarter and quarter section, section, township, range and range direction of the waste or 
source. 

Location of Well Relative to Waste/Source: Check the box which describes the location of the well in the groundwater flow system relative to 
the disposal site, spill, etc. If groundwater flow directions are unlmown, check 11not lmown. 11 

Gov. Lot Number: Provide the government lot number for the property if applicable. (GovellUilent lot numbers are the legal description of a 
tract of land adjacent to a lake or stream where a proper quarter or quarter quarter section comer could not be established.) 

TOP RIGHT 

Well Name: Fill in connnon well name, such as B-11, OW-13A, or MW-5R. (Use the suffix "R" for a replacement well.) 

Wis. Unique Well Number: Fill in the 2 alphabetic and 3 numeric Wisconsin Unique Well Number (WUWN) on this form. In addition, attach 
the WUWN tag to the inside of the protective cover pipe and record that number on the Soil Boring Log Information fonn 4400-122 and 
Monitoring Well Development form 4400-113B. WUWN tags are available from the DNR Central or Regional Offices. 

DNR Well ID Number: The 3 digit number assigned to the well by the Department. 

Date Well Installed: List Month/Day/Year (mrn/dd/yyyy) the well was installed. 

Well Installed By: Fill in name (first and last) and firm of the person who supervised the drilling. The person must be a hydrogeologist, a 
drilling crew chief or experienced engineering technician. 

LEFT SIDE 

Numerical Specifications: Fill in data for letters A through N which refer to design elements on the figure on the form. Letters A, Band C 
must be reported as elevations in feet above mean sea level (MSL), surveyed to the nearest 0.01 foot. Letters D through K may be either 
elevation above MSL or depth below land surface, accurate to the nearest 0.1 foot. 

A. Protective pipe, top elevation. With cap off. Referenced to Mean Sea Level (MSL). 

B. Well casing, top elevation. With cap off. Referenced to MSL. 

C. Land surface elevation. Referenced to MSL. 

D. Surface seal, bottom. Fill in elevation, MSL or depth below land surface. 

E. Bentonite seal, top. MSL or depth below land surface. (See NR 141.13(1) to determine if this seal is required) 

F. Fine sand, top. MSL or depth below land surface. Cross out if not installed. 



G. Filter pack, top. MSL or depth below land surface. 

H. Screen joint, top. MSL or depth below land surface. (Top of the entire screen section, NOT the top slot) 

L. Well bottom. MSL or depth below land surface. 

J. Filter pack, bottom. MSL or depth below land surface. 

K. Borehole, bottom. MSL or depth below land surface. 

L. Borehole, diameter; Diameter to nearest 0.1 inch. 

M. O.D. well casing: Outside diameter to nearest 0.0 l inch. 

N. I.D. well casing: Inside diameter to nearest 0.01 inch. 
LEFT CENTER INSERT (BOX) 

12. USCS classification of soil near screen: Check boxes for all soil types ( or bedrock) found at the 
depths spanned by the well screen, using the Unified Soil Classification System symbols. Refer 
to the native soil near the screen, not to the filter pack material. 

13. Sieve analysis performed?: Check box. A sieve analysis for soil near the screen is required for 
all wells. 

14. Drilling method used: Choose from among the choices on the form or check 11 Other11 and write in 
one of the choices below: 

Reverse rotary 
Vibratory 

Solid stem auger 
Casing hammer 

15. Drilling fluid used: Check appropriate box or boxes. 

16. Drilling additives used: Check box. If yes, describe. 

Cable tool 
Wash boring 

Driven point 

17. Source of water: Cite source(s) ofanywaterused to drill the well OR to hydrate drybentonite 
OR to mix annular space sealant. Cite exact source so that a sample of the water can be obtained 
later, ifnecessary. If the well is at a solid waste facility, attach an analysis of the water according 
to s. NR 507.06(1), Wis. Adm. Code. 

RIGHT SIDE 
I. Cap and Lock: Check box. 

2. Protective pipe: Provide the information below. 

a. Inside diameter: Give to nearest 0.1 inch. 
b. Length: Give to nearest 0.1 foot 
c, Material: Check box. If 11 Other11

, describe. 
d. Additional protection?: Check box. If Yes', describe. 

3. Surface seal: Check box for the material used to prevent surface water from entering the borehole. If "Other,'1 describe. 

4. Material between well casing and protective pipe: Check box. If "Other", describe. 

5. Annular space seal: Check boxes for both materials used and how installed, and fill in volume 
used. 

Material: If dry bentonite, list source of water used for hydration on line# 17. For wells installed at a solid waste site, attach an 
analysis of water (sees. NR 507.06(1), Wis. Adm. Code.) For other 
choices, fill in pounds per gallon mud weight or percent bentonite as appropriate. 

e. Volume: Fill in volume used in cubic feet. 
f. How installed: Check box for how the annular space seal was installed. If dropped from 

the land surface, check 11 Gravity. 11 



6. Bentonite seal: Ifbentonite pellets were used, also check the pellet diameter. If material installed 
was the same as the annular space seal, or ifno filter pack seal was installed, write 11 none." 

7. Fine sand material: Fine sand is used to prevent migration of annular space seal material into the 
filter pack. 
a. Indicate manufacturer, product name, and mesh size. 
b, Indicate volume added. 

8. Filter pack material: General description of filter pack material, e.g., "430 grit sand," and name of filter pack manufacturer, product 
name or number, and volume added. Attach grain size analysis of filter pack and state quantity used. 

9. Well casing: Check box for PVC type. If "Other", describe. Examples of "Other" include stainless steel, steel, and Teflon©. 

10. Screen material: If same as well casing, write "same." 

a, Screen type: Check box. If "Other", describe the design. 
b. Manufacturer: List name of manufacturer. 
c. Slot size: Give width of slot in thousandths (0.001) ofan inch. 
d, Slotted length: Give distance from top slot to bottom slot to nearest 0.1 foot. 

11. Backfill material; Check "None" or, if "Other", describe any backfill installed below the filter 
pack. 

FAR BOTTOM 

"I hereby certify that the information on this form is true and correct to the best of my knowledge.": Sign the form and indicate name of firm. 

MONITORING WELL DEVELOPMENT FORM 4400-113B 

TOP TWO LINES 

Facility/Project Name: Fill in the name oflandfill, wastewater treatment facility, surface impoundment, spill or project. 

Facility License Permit, or Monitoring Number: Enter number assigned to facility by the DNR. If unknown, leave blank. 

County Name: Fill in the name of the county in which the well is installed. 

County Code: Fill in the two digit county code nmnber. 

I, Adams 16, Douglas 31. Kewaunee 46, Ozaukee 61. Taylor 
2. Ashland 17. Dunn 32. La Crosse 47. Pepin 62. Trempealeau 
3, Barron 18. Eau Claire 33. Lafayette 48, Pierce 63. Vernon 
4. Bayfield 19. Florence 34. Langlade 49. Polk 64. Vilas 
5. Brown 20. Fond Du Lac 35. Lincoln 50. Portage 65. Walworth 
6, Buffalo 21. Forest 36. Manitowoc 51. Price 66. Washburn 
7. Burnett 22. Grant 3 7, Marathon 52. Racine 67. Washington 
8, Calumet 23, Green 3 8. Marinette 53. Richland 68. Waukesha 
9. Chippewa 24. Green Lake 3 9. Marquette 54. Rock 69. Waupaca 
10. Clark 25, Iowa 40. Menominee 55. Rusk 70. Waushara 
11. Colmnbia 26. Iron 41. Mlwaukee 56. St. Croix 71. Winnebago 
12. Crawford 27. Jackson 42. Momoe 57. Sauk 72. Wood 
13. Dane 28 Jefferson 43. Oconto 58, Sawyer 
14. Dodge 29, Juneau 44. Oneida 59. Shawano 
15. Door 30, Kenosha 45. Outagamie 60, Sheboygan 

Well Name: Fill in common well name, such as P-1 I, OW-13A, or MW-5R, (Use the suffix "R" for a replacement well.) 

Wis. Unique Well Number: Record the Wisconsin Unique Well Nmnber assigned to the well. 



DNR Well ID Number: The 3 digit number assigned to the well by the Department. 

LEFT COLUMN 

1. Can this well be purged dry? Check whether well can or cannot be purged dry (all water 
removed). 

2. Well development method: Check appropriate box. If "Other", describe. Note that a well shall 
be surged and purged for a minimum of 30 minutes, 

3. Time spent developing well: In minutes, 

4, Depth of well: In tenths (0.1) of feet, from top of well casing. 

5. Inside diameter of well: In hundredths (0,01) of inches, 

6. Volume of water in filter pack and well casing: In tenths (0.1) of gallons. 

7, Volume of water removed from well: In tenths (0.1) of gallons. 

8. Volume of water added, if any: In tenths (0.1) of gallons. 

9. Source of water added: Cite exact source so that a sample of the water can be obtained later, 
if necessary. 

10. Analysis performed on water added? Check appropriate box. If well is installed at a solid waste facility, attach analysis of water 
according to s. NR 507.06(1), Wis. Adm. Code. 

RIGHT COLUMN 
11. Depth to water: 

a. Enter distance from top of well casing to water level in well, in hundredths (0.01) of a foot, both before and after 
development. 

b, Date: Enter month/day/year (mm/dd/yyyy) development began and ended. 

c. Time: Enter according to a twelve hour clock the time development began and ended. 

12. Sediment in well bottom: Compute to tenths (O.I) of inches, both before and after development. 

13. Water clarity: Check box and describe. 

14. Total suspended solids: Total Suspended Solids, as determined by a certified or registered 
analytical laborat01y. Required only for wells near solid waste facilities when drilling fluids were 
used. 

15, COD: Chemical oxygen demand, as determined by a certified or registered analytical laboratory. 
Required only for wells near solid waste facilities when drilling fluids were used. 

16. Well developed by: Enter the name (first and last) and firm of the person who supervised the development This person must be a 
hydro geologist, the drilling crew chief, or an experienced engineering technician. 

BOTTOM SECTION 

17. Additional comments on development: Describe any of the above in more detail or add information such as the relative recovery 
rates of wells or the amount of drilling fluid lost to the formation and the amount of water removed to account for lost drilling fluid. 
For example, if 150 gallons of drilling water were, lost, you should remove the volume of water in the filter pack and well casing plus 
150 gallons as part of development. 

Name and Address of Facility/Owner/Responsible Party Contact: Enter a contact name (first and last), or a firm name or facility name, 
street address, city, state, and zip code of the facility or site. 

Signature, Print Name, and Firm: Signature and printed name of the person filling out the form and name of firm for which the person 
works. 
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March 11 , 2020 

John Ruetz 
Environmental Audits Inc 
11327 W Lincoln Ave 
West Allis, WI 53227 

RE: Project: TD P3 1ST QTR-BROACH WELLS 
Pace Project No.: 40204401 

Dear John Ruetz: 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Enclosed are the analytical results for sample(s) received by the laboratory on March 07, 2020. The 
results relate only to the samples included in this report. Results reported herein conform to the most 
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where 
applicable, unless otherwise noted in the body of the report. 

If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

~ .. ~ 
Dan Milewsky 
dan.milewsky@pacelabs.com 
(920)469-2436 
Project Manager 

Enclosures 

cc: Ed Raymond, Environmental Audits, Inc 

Steve Tiber, Environmental Audits Inc. 

Stephanie Wagner, Environmental Audits, Inc. 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. Page 1 of 25 
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CERTIFICATIONS 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Pace Analytical Services Green Bay 
1241 Bellevue Street, Green Bay, WI 54302 
Florida/NELAP Certification #: E87948 
Illinois Certification #: 200050 
Kentucky UST Certification #: 82 
Louisiana Certification#: 04168 
Minnesota Certification#: 055-999-334 
New York Certification#: 12064 
North Dakota Certification#: R-150 

Virginia VELAP ID: 460263 
South Carolina Certification#: 83006001 
Texas Certification#: T104704529-14-1 
Wisconsin Certification#: 405132750 
Wisconsin DATCP Certification#: 105-444 
USDA Soil Permit#: P330-16-00157 
Federal Fish & Wildlife Permit#: LE51774A-0 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

PaceAnalytrcal Services, LLC 

1241 Bellevue Street- Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Page 2 of 25 
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SAMPLE SUMMARY 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Lab ID Sample ID 

40204401001 MW-1 

40204401002 MW-2 

40204401003 MW-6 

40204401004 MW-7 

40204401005 MW-9 

40204401006 MW-10 

40204401007 MW-12 

40204401008 MW-25 

Matrix Date Collected Date Received 

Water 03/05/20 13:00 03/07/20 08:45 

Water 03/05/20 13:00 03/07/20 08:45 

Water 03/05/20 13:00 03/07/20 08:45 

Water 03/05/20 13:00 03/07/20 08:45 

Water 03/05/20 13:00 03/07/20 08:45 

Water 03/05/20 13:00 03/07/20 08:45 

Water 03/05/20 13:00 03/07/20 08:45 

Water 03/05/20 13:00 03/07/20 08:45 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Page 3 of 25 
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SAMPLE ANALYTE COUNT 

Project: TD P3 1ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Lab ID Sample ID 

40204401001 MW-1 

40204401002 MW-2 

40204401003 MW-6 

40204401004 MW-7 

40204401005 MW-9 

40204401006 MW-10 

40204401007 MW-12 

40204401008 MW-25 

Method 

EPA8260 

EPA8260 

EPA8260 

EPA8260 

EPA 8260 

EPA8260 

EPA8260 

EPA8260 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In fu!I, 

without the written consent of Pace Analytical Services, LLC. 

Analysts 

LAP 

LAP 

LAP 

LAP 

LAP 

LAP 

LAP 

LAP 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Analytes 
Reported 

64 

64 

64 

64 

64 

64 

64 

64 

Page 4 of 25 
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ANALYTICAL RESULTS 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Sample: MW-1 Lab ID: 40204401001 Collected: 03/05/20 13:00 Received: 

Parameters Results Units LOO LOD DF Prepared 

8260 MSV Analytical Method: EPA 8260 

1, 1, 1,2-Tetrachloroethane <0,27 ug/L 1.0 0.27 
1, 1, 1-Trichloroethane <0.24 ug/L 1.0 0.24 
1, 1,2,2-Tetrachloroethane <028 ug/L 1.0 0.28 
1, 1,2-Trichloroethane <0.55 ug/L 5.0 0.55 
1, 1-Dichloroethane 34.4 ug/L 1.0 0.27 
1 , 1-Dich!oroethene <0.24 ug/L 1.0 0.24 
1, 1-0ichloropropene <0.54 ug/L 1.8 0.54 
1,2,3-Trichlorobenzene <2.2 u9/L 7.4 2.2 
1,2,3-Trichloropropane <0.59 ug/L 5.0 0.59 
1,2,4-Trichlorobenzene <0.95 ug/L 5.0 0.95 
1,2,4-Trimethylbenzene <0.84 u9/L 2.8 0.84 
1,2-Dibromo-3-ch/oropropane <1.8 ug/L 5.9 1.8 
1,2-Dibromoethane (EDB) <0.83 ug/L 2.8 0.83 
1,2-Dlchlorobenzene <0.71 ug/L 2.4 0.71 
1,2-Dichloroethane <0.28 ug/L 1.0 0.28 
1,2-Dich/oropropane <0.28 ug/L 1.0 0.28 
1,3,5-Trimethylbenzene <0.87 ug/L 2.9 0.87 
1,3-Dichlorobenzene <0.63 Ug/L 2.1 0.63 
1,3-DichJoropropane <0.83 ug/L 2.8 0.83 
1,4-Dichlorobenzene <0.94 ug/L 3.1 0.94 
2 ,2-Dichloropropane <2.3 ug/L 7.6 2.3 
2-Chlorotoluene <0.93 ug/L 5.0 0.93 
4-Chlorotoluene <0.76 ug/L 2.5 0.76 
Benzene <0.25 ug/L 1.0 0.25 
Bromobenzene <0.24 ug/L 1.0 0.24 
Bromochloromethane <0.36 ug/L 5.0 0.36 
Bromodichloromethane <0.36 ug/L 1.2 0.36 
Bromoform <4.0 ug/L 13.2 4.0 
Bromomethane <0.97 ug/L 5.0 0.97 
Carbon tetrachloride <1.6 ug/L 5.5 1.6 
Chlorobenzene <0_71 ug/L 2.4 0.71 
Chloroethane 8.2 ug/L 5.0 1.3 
Chloroform <1.3 ug/L 5.0 1.3 
Chloromethane <2.2 ug/L 7.3 2.2 
Dibromochloromethane <2.6 ug/L 8.7 2.6 
Dibromomethane <0.94 ug/L 3.1 0.94 
Dich!orodifluoromethane <0.50 Ug/L 5.0 0.50 
Diisopropyl ether <1.9 ug/L 6.3 1.9 
Ethyl benzene <0.32 ug/L 1.1 0.32 
Hexachloro-1,3-butadiene <1.5 ug/L 4.9 1.5 
rsopropylbenzene (Cumene) <1.7 u9/L 5.6 1.7 
Methyl-tert-butyl ether <1.2 ug/L 4.2 1.2 
Methylene Chloride <0.58 ug/L 5.0 0.58 
Naphthalene <1.2 ug/L 5.0 1.2 
Styrene <3.0 u9/L 10.0 3.0 
Tetrachloroethene <0.33 ug/L 1.1 0.33 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

Date: 03/11/2020 12:42 PM withOut the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

03/07/20 08:45 Matrix: Water 

Analyzed CAS No. Qual 

03/10/20 17:23 630-20-6 
03/10/20 17:23 71-55-6 
03/10/20 17:23 79-34-5 
03/10/20 17:23 79-00-5 
03/10/20 17:23 75-34-3 
03/10/20 17:23 75-35-4 
03/10/20 17:23 563-58-6 
03/10/20 17:23 87-61-6 
03/10/20 17:23 96-18-4 
03/10/20 17:23 120-82-1 
03/10/20 17:23 95-63-6 
03/10/20 17:23 96-12-8 
03/10/20 17:23 106-93-4 
03/10/20 17:23 95-50-1 
03/10/20 17:23 107-06-2 
03/10/20 17:23 78-87-5 
03/10/2017:23 108-67-8 
03/10/20 17:23 541-73-1 
03/10/20 17:23 142-28-9 
03/10/20 17:23 106-46-7 
03/10/20 17:23 594-20-7 
03/10/2017:23 95-49-8 
03/10/20 17:23 106-43-4 
03/10/20 17:23 71-43-2 
03/10/20 17:23 108-86-1 
03/10/20 17:23 74-97-5 
03/10/2017:23 75-27-4 
03/10/20 17:23 75-25-2 
03/10/20 17:23 74-83-9 
03/10/2017:23 56-23-5 
03/10/20 17:23 108-90-7 
03/10/20 17:23 75-00-3 
03/10/20 17:23 67-66-3 
03/10/20 17:23 74-87-3 
03/10/20 17:23 124-48-1 
03/10/20 17:23 74-95-3 
03/10/20 17:23 75-71-8 
03/10/20 17:23 108-20-3 
03/10/20 17:23 100-41-4 
03/10/20 17:23 87-68-3 
03/10/20 17:23 98-82-8 
03/10/20 17:23 1634-04-4 
03/10/20 17:23 75-09-2 
03/10/20 17:23 91-20-3 
03/10/20 17:23 100-42-5 
03/10/20 17:23 127-18-4 

Page 5 of 25 
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ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Sample: MW-1 

Parameters 

8260 MSV 

Toluene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 
cis-1 ,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propy!benzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-2 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDS) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 

Date: 03/11/2020 12:42 PM 

Lab ID: 40204401001 Collected: 03/05/20 13:00 Received: 03/07120 08:45 Matrix: Water 

Results Units LOO 

Analytical Method: EPA 8260 

<0.27 
<0.26 
<0.21 

1.8 
0.40J 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 

<1.1 
<4.4 

96 
94 
95 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

0.90 
1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
3.6 

14.6 

70-130 
70-130 
70-130 

LOO 

0.27 
0.26 
0.21 
0.17 
0.27 
3.6 

0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 

1.1 
4.4 

DF Prepared Analyzed GAS No. 

03110120 17:23 108-88-3 
03/10120 17:23 79-01-6 
03110120 17:23 75-69-4 
03/10120 17:23 75-01-4 
03110120 17:23 156-59-2 
03/10120 17:23 10061-01-5 
03/10/2017:23 179601-23-1 
03/10120 17:23 104-51-8 
03110/20 17:23 103-65-1 
03/10120 17:23 95-47-6 
03110/20 17:23 99-87-6 
03/1012017:23 135-98-8 
03110/20 17:23 98-06-6 
03110120 17:23 156-60-5 
03110/20 17:23 10061-02-6 

03110120 17:23 460-00-4 
03110/20 17:23 1868-53-7 
03110/20 17:23 2037-26-5 

Lab ID: 40204401002 Collected: 03/05120 13:00 Received: 03107120 08:45 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

<1.3 
<1-2 
<1.4 
<2.8 
14.6 
<1.2 
<2.7 

<11.1 
<3.0 
<4.8 
<4.2 
<8.8 
<4.1 
<3.5 
<1.4 
<1.4 
<4.4 
<3.1 
<4.1 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
5.0 
5.0 

25.0 
5.0 
5.0 
9.0 

36.8 
25.0 
25.0 
14.0 
29.4 
13.8 
11.8 
5.0 
5.0 

14.6 
10.5 
13.8 

LOO DF Prepared 

1.3 5 
1.2 5 
1.4 5 
2.8 5 
1.4 5 
1.2 5 
2.7 5 

11.1 5 
3.0 5 
4.8 5 
4.2 5 
8.8 5 
4.1 5 
3.5 5 
1.4 5 
1.4 5 
4.4 5 
3.1 5 
4.1 5 

REPORT OF LABORATORY ANALYSIS 

Analyzed GAS No. 

03110120 08:07 630-20-6 
03110/20 08:07 71-55-6 
03/10/20 08:07 79-34-5 
03110120 08:07 79-00-5 
03110120 08:07 75-34-3 
03110/20 08:07 75-35-4 
03110120 08:07 563-58-6 
03110/20 08:07 87-61-6 
03/10120 08:07 96-18-4 
03110/20 08:07 120-82-1 
03110120 08:07 95-63-6 
03110120 08:07 96-12-8 
03110/20 08:07 106-93-4 
03110/20 08:07 95-50-1 
03110/20 08:07 107-06-2 
03110120 08:07 78-87-5 
03110/20 08:07 108-67-8 
03/10/20 08:07 541-73-1 
03/10120 08:07 142-28-9 

Qual 

Qua! 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. Page 6 of 25 



ace Analytical° 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytrcal Seivfces, LLC 

1241 BeHevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.; 40204401 

Sample: MW-2 Lab ID: 40204401002 Collected: 03/05/20 13:00 Received: 03/07/20 08:45 Matrix: Water 

Parameters Results Units LOO LOO OF Prepared Analyzed CAS No. Qua! 

8260 MSV Analytical Method: EPA 8260 

1,4-Dichlorobenzene <4.7 ug/L 15.7 4.7 5 03/10/20 08:07 106-46-7 

2,2-Dichloropropane <11.3 ug/L 37.8 11.3 5 03/10/20 08:07 594-20-7 

2-Chlorotoluene <4.6 ug/L 25.0 4.6 5 03/10/20 08:07 95-49-8 

4-Chlorotoluene <3.8 ug/L 12.6 3.8 5 03/10/20 08:07 106-43-4 

Benzene <1.2 ug/L 5.0 1.2 5 03/10/20 08:07 71-43-2 

Bromobenzene <1.2 ug/L 5.0 1.2 5 03/10/20 08:07 108-86-1 

Bromochloromethane <1.8 ug/L 25.0 1.8 5 03/10/20 08:07 74-97-5 

Bromodichloromethane <1.8 ug/L 6.1 1.8 5 03/10/20 08:07 75-27-4 

Bromoform <19.9 ug/L 66.2 19.9 5 03/10/20 08:07 75-25-2 

Bromomethane <4.9 ug/L 25.0 4.9 5 03/10/20 08:07 74-83-9 

Carbon tetrachloride <8.2 ug/L 27.3 8.2 5 03/10/20 08:07 56-23-5 
Ch1orobenzene <3.6 ug/L 11.8 3.6 5 03/10/20 08:07 108-90-7 

ChJoroethane <6.7 ug/L 25.0 6.7 5 03/10/20 08:07 75-00-3 

Chloroform <6.4 ug/L 25.0 6.4 5 03/10/20 08:07 67-66-3 

Chloromethane <10.9 ug/L 36.5 10.9 5 03/10/20 08:07 74-87-3 

Dibromochloromethane <13.0 ug/L 43.4 13.0 5 03/10/20 08:07 124-48-1 

Dibromomethane <4.7 ug/L 15.6 4.7 5 03/10/20 08:07 74-95-3 

Dichlorodif/uoromethane <2.5 ug/L 25.0 2.5 5 03/10/20 08:07 75-71-8 

Diisopropyl ether <9.4 ug/L 31.5 9.4 5 03/10/20 08:07 108-20-3 
Ethylbenzene <1.6 ug/L 5.3 1.6 5 03/10/20 08:07 100-41-4 
Hexachloro-1,3-butadiene <7.3 ug/L 24.4 7.3 5 03/10/20 08:07 87-68-3 

lsopropylbenzene (Cumene) <8.4 ug/L 28.1 8.4 5 03/10/20 08:07 98-82-8 

Methyl-tert-butyl ether <6.2 ug/L 20.8 6.2 5 03/10/20 08:07 1634-04-4 

Methylene Chloride <2.9 ug/L 25.0 2.9 5 03/10/20 08:07 75-09-2 

Naphthalene <5.9 ug/L 25.0 5.9 5 03/10/20 08:07 91-20-3 

Styrene <15.0 ug/L 50.2 15.0 5 03/10/20 08:07 100-42-5 

Tetrachloroethene <1.6 ug/L 5.4 1.6 5 03/10/20 08:07 127-18-4 

Toluene <1.3 ug/L 4.5 1.3 5 03/10/20 08:07 108-88-3 

Trichloroethene <1.3 ug/L 5.0 1.3 5 03/10/20 08:07 79-01-6 

T rich/a rofluoromethane <1.1 ug/L 5.0 1.1 5 03/10/20 08:07 75-69-4 

Vinyl chloride <0.87 ug/L 5.0 0.87 5 03/10/20 08:07 75-01-4 

cis-1,2-Dichloroethene <1.4 ug/L 5.0 1.4 5 03/10/20 08:07 156-59-2 

cis-1,3-Dich/oropropene <18.1 ug/L 60.5 18.1 5 03/10/20 08:07 10061-01-5 

m&p-Xy!ene <2.3 ug/L 10.0 2.3 5 03/10/20 08:07 179601-23-1 

n-Butylbenzene <3.5 ug/L 11.8 3.5 5 03/10/20 08:07 104-51-8 

n-Propylbenzene <4.1 ug/L 25.0 4.1 5 03/10/20 08:07 103-65-1 

a-Xylene <1.3 ug/L 5.0 1.3 5 03/10/20 08:07 95-47-6 

p-lsopropyltoluene <4.0 ug/L 13.3 4.0 5 03/10/20 08:07 99-87-6 

sec-Butylbenzene <4.2 ug/L 25.0 4.2 5 03/10/20 08:07 135-98-8 

tert-Butylbenzene <1.5 ug/L 5.1 1.5 5 03/10/20 08:07 98-06-6 

trans-1,2-Dich/oroethene <5.5 ug/L 18.2 5.5 5 03/10/20 08:07 156-60-5 

trans-1,3-Dichloropropene <21.9 ug/L 72.8 21.9 5 03/10/20 08:07 10061-02-6 
Surrogates 
4-Bromoffuorobenzene (S) 96 % 70-130 5 03/10/20 08:07 460-00-4 D3 

Dibromofluoromethane (S) 98 % 70-130 5 03/10/20 08:07 1868-53-7 

Toluene-dB (S) 93 % 70-130 5 03/10/20 08:07 2037-26-5 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
Date: 03/11/2020 12:42 PM without the written consent of Pace Analytical Services, LLC. Page 7 of 25 



ace Analytical" 
www.pacelabs.com 

ANALYTICAL RESULTS 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Sample: MW-6 Lab ID: 40204401003 Collected: 03/05/20 13:00 Received: 

Parameters Results Units LOQ LOO OF Prepared 

8260 MSV Analytical Method: EPA 8260 

1, 1, 1,2-Tetrachloroethane <0.27 ug/L 1.0 0.27 
1,1,1-Trichloroethane <0.24 ug/L 1.0 0.24 
1, 1,2,2-Tetrachloroethane <0.28 ug/L 1.0 0.28 
1, 1,2-Trichloroethane <0-55 ug/L 5.0 0.55 
1, 1-Dichloroethane 93.7 ug/L 1.0 0.27 
1, 1-0ichloroethene <0.24 ug/L 1.0 0.24 
1, 1-Dichloropropene <0.54 ug/L 1.8 0.54 
1,2,3-Trichlorobenzene <2.2 ug/L 7.4 2.2 
1,2,3-Trichloropropane <0.59 ug/L 5.0 0.59 
1,2,4-Trichlorobenzene <0.95 ug/L 5.0 0.95 
1,2,4-Trimethylbenzene <0.84 ug/L 2.8 0.84 
1,2-Dibromo-3-chloropropane <1.8 ug/L 5.9 1.8 
1,2-0ibromoethane (EDB) <0.83 ug/L 2.8 0.83 
1,2-Dich/orobenzene <0.71 ug/L 2.4 0.71 
1,2-Dichloroethane <0.28 ug/L 1.0 0.28 
1,2-Dichloropropane <0.28 ug/L 1.0 0.28 
1,3,5-Trimethylbenzene <0.87 ug/L 2.9 0.87 
1,3-Dich/orobenzene <0.63 ug/L 2.1 0.63 
113-Dichloropropane <0.83 ug/L 2.8 0.83 
1,4-Dichlorobenzene <0.94 ug/L 3.1 0.94 
2 ,2-Dichloropro pane <2.3 ug/L 7.6 2.3 
2-Ch/orotoluene <0.93 ug/L 5.0 0.93 
4-Chlorotoluene <0.76 ug/L 2.5 0.76 
Benzene <0.25 ug/L 1.0 0.25 
Bromobenzene <0.24 ug/L 1.0 0.24 
Bromochloromethane <0.36 ug/L 5.0 0.36 
Bromodichloromethane <0.36 ug/L 1.2 0.36 
Bromoform <4.0 ug/L 13.2 4.0 
Bromomethane <0.97 ug/L 5.0 0.97 
Carbon tetrachloride <1.6 ug/L 5.5 1.6 
Chlorobenzene <0.71 ug/L 2.4 0.71 
Chloroethane 4.2J ug/L 5.0 1.3 
Chloroform <1.3 ug/L 5.0 1.3 
Chloromethane <2.2 ug/L 7.3 2.2 
Dibromochloromethane <2.6 ug/L 8.7 2.6 
Dibromomethane <0.94 ug/L 3.1 0.94 
Dichlorodifluoromethane <0.50 ug/L 5.0 0.50 
Diisopropyl ether <1.9 ug/L 6.3 1.9 
Ethylbenzene <0.32 ug/L 1.1 0.32 
Hexachloro-1,3-butadiene <1.5 ug/L 4.9 1.5 
lsopropylbenzene (Cumene) <1.7 ug/L 5.6 1.7 
Methyl-tert-butyl ether <1.2 ug/L 4.2 1.2 
Methylene Chloride <0.58 ug/L 5.0 0.58 
Naphthalene <1.2 ug/L 5.0 1.2 
Styrene <3.0 ug/L 10.0 3.0 
Tetrach/oroethene <0.33 ug/L 1.1 0.33 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

Date: 03/11/2020 12:42 PM without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, L LC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

03/07/20 08:45 Matrix: Water 

Analyzed CAS No. Qual 

03/10/20 17:47 630-20-6 
03/10/20 17:47 71-55-6 
03/10/20 17:47 79-34-5 
03/10/2017:47 79-00-5 
03/10/20 17:47 75-34-3 
03/10/20 17:47 75-35-4 
03/10/2017:47 563-58-6 
03/10/20 17:47 87-61-6 
03/10/20 17:47 96-18-4 
03/10/2017:47 120-82-1 
03/10/20 17:47 95-63-6 
03/10/2017:47 96-12-8 
03/10/20 17:4 7 106-93-4 
03/10/20 17:47 95-50-1 
03/10/2017:47 107-06-2 
03/10/20 17:47 78-87-5 
03/10/20 17:47 108-67-8 
03/10/20 17:47 541-73-1 
03/10/20 17:47 142-28-9 
03/10/2017:47 106-46-7 
03/10/20 17:47 594-20-7 
03/10/20 17:47 95-49-8 
03/10/20 17:4 7 106-43-4 
03/10/20 17:47 71-43-2 
03/10/20 17:47 108-86-1 
03/10/2017:47 74-97-5 
03/10/20 17:47 75-27-4 
03/10/20 17:47 75-25-2 
03/10/20 17:47 74-83-9 
03/10/20 17:47 56-23-5 
03/10/20 17:47 108-90-7 
03/10/20 17:4 7 75-00-3 
03/10/20 17:47 67-66-3 
03/10/20 17:47 74-87-3 
03/10/20 17:4 7 124-48-1 
03/10/20 17:47 74-95-3 
03/10/20 17:47 75-71-8 
03/10/2017:47 108-20-3 
03/10/20 17:47 100-41-4 
03/10/20 17:47 87-68-3 
03/10/20 17:47 98-82-8 
03/10/20 17:47 1634-04-4 
03/10/20 17:47 75-09-2 
03/10/2017:47 91-20-3 
03/10/20 17:47 100-42-5 
03/10/20 17:47 127-18-4 

Page 8 of 25 



ace Analytical° 
www.pacelabs.com 

ANALYTICAL RESULTS 

Project: TD P3 1 ST QTR-BROAGH WELLS 

Pace Project No.: 40204401 

Sample: MW-6 Lab ID: 40204401003 Collected: 03/05/20 13:00 Received: 

Parameters Results Units LOQ LOD DF Prepared 

8260 MSV Analytical Method: EPA 8260 

Toluene <0.27 ug/L 0,90 0.27 
Trichloroethane <0.26 ug/L 1.0 0.26 
Trichlorofluoromethane <0.21 ug/L 1.0 0.21 
Vinyl chloride 0.93J ug/L 1.0 0.17 
cis-1,2-Dichloroethene 1.2 ug/L 1.0 0.27 
cis-1, 3-Dichloropropene <3.6 ug/L 12.1 3.6 
m&p-Xylene <0.47 ug/L 2.0 0.47 
n-Butylbenzene <0.71 ug/L 2.4 0.71 
n-Propylbenzene <0.81 ug/L 5.0 0.81 
a-Xylene <0.26 ug/L 1.0 0.26 
p-lsopropyltoluene <0.80 ug/L 2.7 0.80 
sec-Butyl benzene <0.85 ug/L 5.0 0.85 
tert-Butylbenzene <0.30 ug/L 1.0 0.30 
trans-1,2-Dichloroethene <1.1 ug/L 3.6 1.1 
trans-1 ,3-Dichloropropene <4.4 ug/L 14.6 4.4 
Surrogates 
4-Bromofluorobenzene (S) 98 % 70-130 
Dibromofluoromethane (S) 92 % 70-130 
Toluene-dB (S) 97 % 70-130 

Sample: MW-7 LabtD: 40204401004 Collected: 03/05/20 13:00 Received: 

Parameters Results Units LOQ LOO DF Prepared 

8260 MSV Analytical Method: EPA 8260 

1, 1, 1,2-Tetrachloroethane <0.27 ug/L 1.0 0.27 
1, 1, 1-Trichloroethane <0.24 ug/L 1.0 0.24 
1,1,2,2-Tetrachloroethane <0.28 ug/L 1.0 0.28 
1, 1,2-Trichforoethane <0.55 ug/L 5.0 0.55 
1, 1 -Dichloroethane 1.3 ug/L 1.0 0.27 
1, 1-Dichloroethene <0.24 ug/L 1.0 0.24 
1, 1-Dichloropropene <0.54 ug/L 1.8 0.54 
1,2,3-Trichlorobenzene <2.2 ug/L 7.4 2.2 
1,2,3-Tdchloropropane <0.59 ug/L 5.0 0.59 
1,2,4-Trichlorobenzene <0.95 ug/L 5.0 0.95 
1,2,4-Trimethylbenzene <0.84 ug/L 2.8 0.84 
1,2-Dibromo-3-chloropropane <1.8 ug/L 5.9 1.8 
1,2-Dibromoethane (EDB) <0.83 ug/L 2.8 0.83 

1,2-Dichlorobenzene <0.71 ug/L 2.4 0.71 
1,2-Dichloroethane <0.28 ug/L 1.0 0.28 

1,2-Dichloropropane <0.28 ug/L 1.0 0.28 
1,3,5-Tri methyl benzene <0.87 ug/L 2.9 0.87 

1,3-Dichlorobenzene <0.63 ug/L 2.1 0.63 
1,3-Dichloropropane <0.83 ug/L 2.8 0.83 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except ln full, 

Date: 03/11/2020 12:42 PM without the written consent of Pace Analytical Services, LLC. 

Pace Analytlcal Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

03/07/20 08:45 Matrix: Water 

Analyzed GAS No. Qual 

03/10/2017:47 108-88-3 

03/10/20 17:47 79-01-6 
03/10/20 17:47 75-69-4 
03/10/20 17:47 75-01-4 
03/10/20 17:47 156-59-2 
03/10/20 17:47 10061-01-5 
03/10/20 17:47 179601-23-1 

03/10/20 17:47 104-51-8 

03/10/20 17:47 103-65-1 

03/10/20 17:47 95-47-6 

03/10/20 17:47 99-87-6 
03/10/20 17:47 135-98-8 
03/10/20 17:47 98-06-6 
03/10/20 17:47 156-60-5 
03/10/20 17:47 10061-02-6 

03/10/20 17:47 460-00-4 

03/10/20 17:47 1868-53-7 
03/10/20 17:47 2037-26-5 

03/07/20 08:45 Matrix: Water 

Analyzed GAS No. Qual 

03/10/2016:12 630-20-6 

03/10/20 16:12 71-55-6 

03/10/20 16:12 79-34-5 
03/10/20 16:12 79-00-5 

03/10/2016:12 75-34-3 

03/10/2016:12 75-35-4 

03/10/20 16:12 563-58-6 

03/10/20 16:12 87-61-6 

03/10/20 16:12 96-18-4 

03/10/20 16:12 120-82-1 

03/10/2016:12 95-63-6 

03/10/20 16:12 96-12-8 
03/10/20 16:12 106-93-4 

03/10/20 16:12 95-50-1 
03/10/20 16:12 107-06-2 

03/10/20 16:12 78-87-5 
03/10/20 16:12 108-67-8 

03/10/20 16:12 541-73-1 
03/10/20 16:12 142-28-9 

Page 9 of 25 



-ace Analytical" 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytfcal Services, LLC 

1241 Bel!evue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Sample: MW-7 

Parameters 

8260 MSV 

1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 

Bromodich/oromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Dilsopropyl ether 
Ethylbenzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 
MethyHert-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 

Trichlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 

m&p-Xylene 
n-Butylbenzene 
n-Propy/benzene 
o-Xylene 
p-lsopropyltoluene 
sec-Butyl benzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Date: 03/11/2020 12:42 PM 

Lab ID: 40204401004 Collected: 03/05/20 13:00 Received: 03/07/20 08:45 Matrix: Water 

Results Units LOQ LOO OF Prepared 

Analytical Method: EPA 8260 

<0.94 
<2.3 

<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 
<4.0 

<0.97 
<1.6 

<0.71 
<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.32 

<1.5 
<1.7 
<1.2 

<0.58 
<1.2 
<3.0 

<0.33 
<0.27 
<0.26 
<0.21 

1.3 
<0.27 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 
<1.1 
<4.4 

99 
101 

97 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
5.5 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 

6.3 
1.1 

4.9 
5.6 
4.2 
5.0 
5.0 

10.0 
1.1 

0.90 
1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 

5.0 
1.0 
2.7 
5.0 

1.0 
3.6 

14.6 

70-130 
70-130 
70-130 

0.94 
2.3 

0.93 
0.76 
0.25 
0.24 
0.36 
0.36 

4.0 
0.97 

1.6 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.32 

1.5 
1.7 
1.2 

0.58 
1.2 
3.0 

0.33 
0.27 
0.26 
0.21 
0.17 

0.27 
3.6 

0.47 
0.71 
0.81 
0.26 

0.80 
0.85 
0.30 

1.1 

4.4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Seivices, LLC. 

Analyzed GAS No. 

03/10/20 16:12 106-46-7 
03/10/20 16: 12 594-20-7 
03/10/20 16:12 95-49-8 
03/10/20 16: 12 106-43-4 
03/10/20 16:12 71-43-2 

03/10/20 16:12 108-86-1 
03/10/20 16:12 74-97-5 
03/10/2016:12 75-27-4 
03/10/20 16:12 75-25-2 
03/10/20 16: 12 7 4-83-9 
03/10/20 16:12 56-23-5 
03/10/2016:12 108-90-7 
03/10/20 16:12 75-00-3 
03/10/20 16: 12 67-66-3 
03/10/20 16:12 74-87-3 
03/10/2016:12 124-48-1 
03/10/20 16:12 74-95-3 
03/10/2016:12 75-71-8 
03/10/20 16:12 108-20-3 
03/10/2016:12 100-41-4 
03/10/20 16:12 87-68-3 
03/10/2016:12 98-82-8 
03/1 0/20 16: 12 1634-04-4 
03/10/20 16:12 75-09-2 
03/10/20 16:12 91-20-3 
03/10/20 16:12 100-42-5 
03/10/2016:12 127-18-4 
03/10/20 16:12 108-88-3 
03/10/2016:12 79-01-6 
03/10/20 16:12 75-69-4 
03/10/20 16: 12 75-01-4 
03/10/20 16:12 156-59-2 
03/10/2016:12 10061-01-5 
03/10/20 16:12 179601-23-1 
03/10/2016:12 104-51-8 
03/10/20 16:12 103-65-1 
03/10/20 16:12 95-47-6 
03/10/20 16: 12 99-87-6 
03/10/20 16:12 135-98-8 
03/10/20 16: 12 98-06-6 
03/10/20 16:12 156-60-5 
03/10/2016:12 10061-02-6 

03/10/20 16: 12 460-00-4 
03/10/20 16:12 1868-53-7 

03/10/2016:12 2037-26-5 

Qual 
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ace Analytical° 
www.paceJabs.com 

ANALYTICAL RESULTS 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Sample: MW-9 Lab ID: 40204401005 Collected: 03/05/20 13:00 Received: 

Parameters Results Units LOQ LOO OF Prepared 

8260 MSV Analytical Method: EPA 8260 

1, 1, 1,2-Tetrachloroethane <0.27 ug/L 1.0 0.27 
1,1,1-Trichloroethane <0.24 ug/L 1.0 0.24 
1, 1,2,2-Tetrachloroethane <0.28 ug/L 1.0 0.28 
1, 1,2-Trichloroethane <0.55 ug/L 5.0 0.55 
1, 1-Dich/oroethane 1.6 ug/L 1.0 0.27 
1,1-Dichloroethene <0.24 ug/L 1.0 0.24 
1, 1-Dichloropropene <0.54 ug/L 1.8 0.54 
1,2,3-Trichlorobenzene <2.2 ug/L 7.4 2.2 
1,2,3-Trichloropropane <0.59 ug/L 5.0 0.59 
1,2,4-Trichlorobenzene <0.95 ug/L 5.0 0.95 
1,2,4-Trimethylbenzene <0.84 ug/L 2.8 0.84 
1,2-0ibromo-3-chloropropane <1.8 ug/L 5.9 1.8 
1.2-Dibromoethane (EDS) <0.83 ug/L 2.8 0.83 
1,2-Dichlorobenzene <0.71 ug/L 2.4 0.71 
1,2-Dichloroethane <0.28 ug/L 1.0 0.28 
1,2MDichloropropane <0.28 ug/L 1.0 0.28 
1,3,SM Trimethylbenzene <0.87 ug/L 2.9 0.87 
1,3MDichlorobenzene <0.63 ug/L 2.1 0.63 
1,3MDichloropropane <0.83 ug/L 2.8 0.83 
1,4MDichlorobenzene <0.94 ug/L 3.1 0.94 
2,2MDichloropropane <2.3 ug/L 7.6 2.3 
2MChlorotoluene <0.93 ug/L 5.0 0.93 
4MCh/orotoluene <0.76 ug/L 2.5 0.76 
Benzene <0.25 ug/L 1.0 0.25 
Bromobenzene <0.24 ug/L 1.0 0.24 
Bromochloromethane <0.36 ug/L 5.0 0.36 
Bromodichloromethane <0.36 ug/L 1.2 0.36 
Bromoform <4.0 ug/L 13.2 4.0 
Bromomethane <0.97 ug/L 5.0 0.97 
Carbon tetrachloride <1.6 ug/L 5.5 1.6 
ChJorobenzene <0.71 ug/L 2.4 0.71 
Chloroethane <1.3 ug/L 5.0 1.3 
Chloroform <1.3 ug/L 5.0 1.3 
Ch!oromethane <2.2 ug/L 7.3 2.2 
Dibromochloromethane <2.6 ug/L 8.7 2.6 
Dibromomethane <0.94 ug/L 3.1 0.94 
Dichforodifluoromethane <0.50 ug/L 5.0 0.50 
Diisopropyl ether <1.9 ug/L 6.3 1.9 
Ethylbenzene <0.32 ug/L 1.1 0.32 
Hexach!oroM1 ,3Mbutadiene <1.5 ug/L 4.9 1.5 
lsopropylbenzene (Cumene) <1.7 ug/L 5.6 1.7 
Methyl-tert-butyl ether <1.2 ug/L 4.2 1.2 
Methylene Chloride <0.58 ug/L 5.0 0.58 
Naphthalene <1.2 ug/L 5.0 1.2 
Styrene <3.0 ug/L 10.0 3.0 
Tetrachloroethene <0.33 ug/L 1.1 0.33 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
Date: 03/11/2020 12:42 PM without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Seivlces, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

03/07/20 08:45 Matrix: Water 

Analyzed CAS No. Qual 

03/10/20 16:35 630-20-6 
03/10/20 16:35 71-55-6 
03/10/20 16:35 79-34-5 
03/10/20 16:35 79-00-5 
03/10/20 16:35 75-34-3 
03/10/20 16:35 75-35-4 
03/10/2016:35 563-58-6 
03/10/20 16:35 87-61-6 
03/10/20 16:35 96-18-4 
03/10/2016:35 120-82-1 
03/10/20 16:35 95-63-6 
03/10/20 16:35 96-12-8 
03/10/20 16:35 106-93-4 
03/10/20 16:35 95-50-1 
03/10/20 16:35 107-06-2 
03/10/20 16:35 78-87-5 
03/10/20 16:35 108-67-8 
03/10120 16:35 541-73-1 
03/10/20 16:35 142-28-9 
03/10/20 16:35 106-46-7 
03/10/2016:35 594-20-7 
03/10/20 16:35 95-49-8 
03/10/20 16:35 106-43-4 
03/10/20 16:35 71-43-2 
03/10/20 16:35 108-86-1 
03/10120 16:35 74-97-5 
03/10/20 16:35 75-27-4 
03/10/20 16:35 75-25-2 
03/10/20 16:35 74-83-9 
03/10/20 16:35 56-23-5 
03/10/20 16:35 108-90-7 
03/10/20 16:35 75-00-3 
03/10/20 16:35 67-66-3 
03/10/20 16:35 74-87-3 
03/10/20 16:35 124-48-1 
03/10/20 16:35 74-95-3 
03/10/20 16:35 75-71-8 
03/10/20 16:35 108-20-3 
03/10/20 16:35 100-41-4 
03/10/20 16:35 87-68-3 
03/10/20 16:35 98-82-8 
03/10/20 16:35 1634-04-4 
03/10/20 16:35 75-09-2 
03/10/20 16:35 91-20-3 
03/10/20 16:35 100-42-5 
03/10/20 16:35 127-18-4 
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ace Analytical° 
www.paoolab$,com 

ANALYTICAL RESULTS 

Pace Analytlcal Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Sample: MW-9 

Parameters 

8260MSV 

Toluene 
Trichloroethane 
Trichlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-lsopropylto/uene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-10 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1 -Dich!oropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dlch/orobenzene 
1,2-0ichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dich!orobenzene 
1,3-Dichloropropane 

Date: 03/11/202012:42 PM 

Lab ID: 40204401005 Collected: 03/05120 13:00 Received: 03107/20 08:45 Matrix: Water 

Results Units LOO 

Analytical Method: EPA 8260 

<0.27 
<0.26 
<0.21 
<0.17 
0.84J 

<3.6 
<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 

<1.1 
<4.4 

95 
101 

97 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

0.90 
1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
3.6 

14.6 

70-130 
70-130 
70-130 

LOD 

0.27 
0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 

1.1 
4.4 

DF Prepared Analyzed CAS No. 

03/10/20 16:35 108-88-3 
03/10/20 16:35 79-01-6 
03/10/20 16:35 75-69-4 
03/10/2016:35 75-01-4 
03/10/20 16:35 156-59-2 
03/10/2016:35 10061-01-5 
03/10/20 16:35 179601-23-1 
03/10/20 16:35 104-51-8 
03/10/20 16:35 103-65-1 
03/10/20 16:35 95-47-6 
03/10/2016:35 99-87-6 
03/10/20 16:35 135-98-8 
03/10/2016:35 98-06-6 
03/10/20 16:35 156-60-5 
03/10/20 16:35 10061-02-6 

03/10/20 16:35 460-00-4 
03/10/20 16:35 1868-53-7 
03/10/2016:35 2037-26-5 

Lab ID: 40204401006 Collected: 03/05/20 13:00 Received: 03/07/20 08:45 Matrix: Water 

Results Units LOO 

Analytical Method: EPA 8260 

<0.54 
<0.49 
<0.55 

<1.1 
1.6J 

<0.49 
<1.1 
<4.4 
<1.2 
<1.9 
<1.7 
<3.5 
<1.7 
1.6J 

<0.56 
<0.57 

<1.7 
<1.3 
<1.7 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

2.0 
2.0 
2.0 

10.0 
2.0 
2.0 
3.6 

14.7 
10.0 
10.0 

5.6 
11.8 
5.5 
4.7 
2.0 
2.0 
5.8 
4.2 
5.5 

LOO DF Prepared 

0.54 2 
0.49 2 
0.55 2 

1.1 2 
0.55 2 
0.49 2 

1.1 2 
4.4 2 
1.2 2 
1.9 2 
1.7 2 
3.5 2 
1.7 2 
1.4 2 

0.56 2 
0.57 2 

1.7 2 
1.3 2 
1.7 2 

REPORT OF LABORATORY ANALYSIS 

Analyzed GAS No. 

03/11/20 07:13 630-20-6 
03/11/20 07:13 71-55-6 
03/11/20 07:13 79-34-5 
03/11/20 07:13 79-00-5 
03/11/20 07:13 75-34-3 
03/11/20 07:13 75-35-4 
03/11/20 07:13 563-58-6 
03/11/20 07:13 87-61-6 
03/11/20 07:13 96-18-4 
03/11/20 07:13 120-82-1 
03/11/20 07:13 95-63-6 
03/11/20 07:13 96-12-8 
03/11/20 07:13 106-93-4 
03/11/20 07:13 95-50-1 
03/11/20 07:13 107-06-2 
03/11/20 07:13 78-87-5 
03/11120 07:13 108-67-8 
03/11/20 07:13 541-73-1 
03/11/20 07:13 142-28-9 

Qual 

Qua/ 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Setvlces, LLC. Page 12of25 



ace Analyticat® 
www.pace1abs.eom 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Project: TD P31STQTR-BROACH WELLS 

Pace Project No.: 40204401 

Sample: MW-10 Lab ID: 40204401006 Collected: 03/05/20 13:00 Received: 03/07/20 08:45 Matrix: Water 

Parameters Results Units LOQ LOO DF Prepared Analyzed CAS No. Qual 

8260 MSV Analytical Method: EPA8260 

1,4-Dichlorobenzene <1.9 ug/L 6.3 1.9 2 03/11/20 07:13 106-46-7 
2,2-Dichloropropane <4.5 ug/L 15.1 4.5 2 03/11/20 07:13 594-20-7 
2-Chlorotoluene <1.9 ug/L 10.0 1.9 2 03/11/20 07:13 95-49-8 
4-Chlorotoluene <1.5 ug/L 5.0 1.5 2 03/11/20 07:13 106-43-4 
Benzene <0.49 ug/L 2.0 0.49 2 03/11/20 07:13 71-43-2 
Bromobenzene <0.48 ug/L 2.0 0.48 2 03/11/20 07:13 108-86-1 
Bromochloromethane <0.72 ug/L 10.0 0.72 2 03/11/20 07:13 74-97-5 
Bromodichloromethane <0.73 ug/L 2.4 0.73 2 03/11/20 07:13 75-27-4 
Bromoform <7.9 ug/L 26.5 7.9 2 03/11/20 07:13 75-25-2 
Bromomethane <1.9 ug/L 10.0 1.9 2 03/11/20 07:13 74-83-9 
Carbon tetrachloride <3.3 ug/L 10.9 3.3 2 03/11/20 07:13 56-23-5 
Chlorobenzene <1.4 ug/L 4.7 1.4 2 03/11/20 07:13 108-90-7 
Chloroethane <2.7 ug/L 10.0 2.7 2 03/11/20 07:13 76-00-3 
Chloroform <2.5 ug/L 10.0 2.5 2 03/11/20 07:13 67-66-3 
Chloromethane <4.4 ug/L 14.6 4.4 2 03/11/20 07:13 74-87-3 
Dibromochloromethane <5.2 ug/L 17.3 5.2 2 03/11/20 07:13 124-48-1 
Dibromomethane <1.9 ug/L 6.2 1.9 2 03/11/20 07:13 74-95-3 
Dichlorodif!uoromethane <1.0 ug/L 10.0 1.0 2 03/11/20 07:13 75-71-8 
Diisopropyl ether <3.8 ug/L 12.6 3.8 2 03/11/20 07:13 108-20-3 
Ethyl benzene <0.64 ug/L 2.1 0.64 2 03/11/20 07:13 100-41-4 
Hexachloro-1,3-butadiene <2.9 ug/L 9.8 2.9 2 03/11/20 07:13 87-68-3 
lsopropylbenzene (Cumene) <3.4 ug/L 11.2 3.4 2 03/11/20 07:13 98-82-8 
Methyl-tert-butyl ether <2.5 ug/L 8.3 2.5 2 03/11/20 07:13 1634-04-4 
Methylene Chloride <1.2 ug/L 10.0 1.2 2 03/11/20 07:13 75-09-2 
Naphthalene <2.4 ug/L 10.0 2.4 2 03/11/20 07:13 91-20-3 
Styrene <6.0 ug!L 20.1 6.0 2 03/11/20 07:13 100-42-5 
Tetrachloroethene <0.65 ug/L 2.2 0.65 2 03/11/20 07:13 127-18-4 
Toluene <0.54 ug/L 1.8 0.54 2 03/11/20 07:13 108-88-3 
Trichloroethene <0.51 ug/L 2.0 0.51 2 03/11/20 07:13 79-01-6 
TrichJorofluoromethane <0.43 ug/L 2.0 0.43 2 03/11/20 07:13 75-69-4 
Vinyl chloride 142 ug/L 2.0 0.35 2 03/11/20 07:13 75-01-4 
cis-1,2-Dichforoethene <0.54 ug/L 2.0 0.54 2 03/11/20 07:13 156-59-2 
cis-1,3-Dichloropropene <7.3 ug/L 24.2 7.3 2 03/11/20 07:13 10061-01-5 
m&p-Xylene <0.93 ug/L 4.0 0.93 2 03/11/20 07:13 179601-23-1 
n-Butylbenzene <1.4 ug/L 4.7 1.4 2 03/11/20 07:13 104-51-8 
n-PropyJbenzene <1.6 ug/L 10.0 1.6 2 03/11/20 07:13 103-65-1 
a-Xylene <0.52 ug/L 2.0 0.52 2 03/11/20 07:13 95-47-6 
p-lsopropy!toluene <1.6 ug/L 5.3 1.6 2 03/11/20 07:13 99-87-6 
sec-Butyl benzene <1.7 ug/L 10.0 1.7 2 03/11/20 07:13 135-98-8 
tert-Butylbenzene <0.61 ug/L 2.0 0.61 2 03/11/20 07:13 98-06-6 
trans-1,2-Dichloroethene 3.SJ ug/L 7.3 2.2 2 03/11/20 07:13 156-60-5 
trans-1,3-Dichloropropene <8.7 ug/L 29.1 8.7 2 03/11/20 07:13 10061-02-6 
Surrogates 
4-Bromofluorobenzene (S) 96 % 70-130 2 03/11/20 07:13 460-00-4 
Dibromofluoromethane (S) 101 % 70-130 2 03/11/20 07:13 1868-53-7 
Toluene-dB (S) 94 % 70-130 2 03/11/20 07:13 2037-26-5 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

Date: 03/11/2020 12:42 PM without the written consent of Pace Analytical Services, LLC. Page13of25 



-ace Analytical' 
www.pacelabs.com 

ANALYTICAL RESULTS 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Sample: MW-12 Lab ID: 40204401007 Collected: 03/05/20 13:00 Received: 

Parameters Results Units LOQ LOO OF Prepared 

8260 MSV Analytical Method: EPA 8260 

1, 1, 1,2-Tetrachloraethane <1.3 ug/L 5.0 1.3 5 
1, 1, 1-Trichloroethane <1.2 ug/L 5.0 1.2 5 
1, 1,2,2-Tetrachloroethane <1.4 ug/L 5.0 1.4 5 
1, 1,2-Trichloroethane <2.8 ug/L 25.0 2.8 5 
1,1-Dichloroethane <1.4 ug/L 5.0 1.4 5 
1,1-Dichloroethene <1.2 ug/L 5.0 1.2 5 
1, 1-Dichloropropene <2.7 ug/L 9.0 2.7 5 
1,2,3-Trich/orobenzene <11.1 ug/L 36.8 11.1 5 
1,2,3-Trichloropropane <3.0 ug/L 25.0 3.0 5 
1 ,2,4-Trichlorobenzene <4.8 ug/L 25.0 4.8 5 
1,2,4-Trimethylbenzene <4.2 ug/L 14.0 4.2 5 
1,2-Dibromo-3-chloropropane <8.8 ug/L 29.4 8.8 5 
1,2-Dibromoethane (EDB) <4.1 ug/L 13.8 4.1 5 
1,2-Dichlorobenzene <3.5 ug/L 11.8 3.5 5 
1,2-Dichloroethane <1.4 ug/L 5.0 1.4 5 
1,2-Dichloropropane <1.4 ug/L 5.0 1.4 5 
1,3,5-Trimethylbenzene <4.4 ug/L 14.6 4.4 5 
1,3-Dichlorobenzene <3.1 ug/L 10.5 3.1 5 
1,3-Dichloropropane <4.1 ug/L 13.8 4.1 5 
1 +Dichlorobenzene <4.7 ug/L 15.7 4.7 5 
2,2-Dichloropropane <11.3 ug/L 37.8 11.3 5 
2-Chlorotoluene <4.6 ug/L 25.0 4.6 5 
4-Chlorotoluene <3.8 ug/L 12.6 3.8 5 
Benzene <1.2 ug/L 5.0 1.2 5 
Bromobenzene <1.2 ug/L 5.0 1.2 5 
Bromochloromethane <1.8 ug/L 25.0 1.8 5 
Bro modich lorometha ne <1.8 ug/L 6.1 1.8 5 
Bromoform <19.9 ug/L 66.2 19.9 5 
Bromomethane <4.9 ug/L 25.0 4.9 5 
Carbon tetrachloride <8.2 ug/L 27.3 8.2 5 
Chlorobenzene <3.6 ug/L 11.8 3.6 5 
ChJoroethane <6.7 ug/L 25.0 6.7 5 
Chloroform <6.4 ug/L 25.0 6.4 5 
Chloromethane <10.9 ug/L 36.5 10.9 5 
Dlbromochloromethane <13.0 ug/L 43.4 13.0 5 
Dibromomethane <4.7 ug/L 15.6 4.7 5 
Dichlorodifluoromethane <2.5 ug/L 25.0 2.5 5 
Diisopropyl ether <9.4 ug/L 31.5 9.4 5 
Ethylbenzene <1.6 ug/L 5.3 1.6 5 
Hexachloro-1,3-butadiene <7.3 ug/L 24.4 7.3 5 
lsopropylbenzene (Cumene) <8.4 ug/L 28.1 8.4 5 
Methyl-tert-butyl ether <6.2 ug/L 20.8 6.2 5 
Methylene Chloride <2.9 ug/L 25.0 2.9 5 
Naphthalene <5.9 ug/L 25.0 5.9 5 
Styrene <15.0 ug/L 50.2 15.0 5 
Tetrachloroethene <1.6 ug/L 5.4 1.6 5 

REPORT OF LABORATORY ANALYSIS 

Thls report shall not be reproduced, except in full, 

Date: 03/11/2020 12:42 PM without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

03/07/20 08:45 Matrix: Water 

Analyzed CAS No. Qual 

03/10/20 09: 18 630-20-6 
03/10/20 09: 18 71-55-6 
03/10/20 09:18 79-34-5 
03/10/20 09: 18 79-00-5 
03/10/20 09:18 75-34-3 
03/10/20 09: 18 75-35-4 
03/10/20 09: 18 563-58-6 
03/10/20 09: 18 87-61-6 
03/10/20 09:18 96-18-4 
03/10/20 09:18 120-82-1 
03/10/20 09: 18 95-63-6 
03/10/20 09: 18 96-12-8 
03/10/20 09: 18 106-93-4 
03/10/20 09:18 95-50-1 
03/10/20 09: 18 107-06-2 
03/10/20 09:18 78-87-5 
03/10/20 09: 18 108-67-8 
03/10/20 09:18 541-73-1 
03/10/20 09:18 142-28-9 
03/10/20 09: 18 106-46-7 
03/10/20 09:18 594-20-7 
03/10/20 09: 18 95-49-8 
03/10/20 09:18 106-43-4 
03/10/20 09: 18 71-43-2 
03/10/20 09: 18 108-86-1 
03/10/20 09:18 74-97-5 
03/10/20 09: 18 75-27-4 
03/10/20 09:18 75-25-2 
03/10/20 09: 18 74-83-9 
03/10/20 09:18 56-23-5 
03/10/20 09: 18 108-90-7 
03/10/20 09:18 75-00-3 
03/10/20 09: 18 67-66-3 
03/10/20 09: 18 74-87-3 
03/10/20 09:18 124-48-1 
03/10/20 09: 18 74-95-3 
03/10/20 09:18 75-71-8 
03/10/20 09: 18 108-20-3 
03/10/20 09:18 100-41-4 
03/10/20 09: 18 87-68-3 
03/10/20 09: 18 98-82-8 
03/10/20 09: 18 1634-04-4 
03/10/20 09:18 75-09-2 
03/10/20 09:18 91-20-3 
03/10/20 09: 18 100-42-5 
03/10/20 09:18 127-18-4 
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www.pacelahs.eom 

ANALYTICAL RESULTS 

Pace Analytical Servlces, LLC 

1241 Bellevue street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 1ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Sample: MW-12 

Parameters 

8260 MSV 

Toluene 
Trichloroethane 
Trichforofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butyl benzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane {S) 
Toluene-dB (S) 

Sample: MW-25 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1,1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1 -Dlchloroethane 
1, 1 -Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-ch!oropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethy!benzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 

Date: 03/11/2020 12:42 PM 

Lab ID: 40204401007 Collected: 03/0512013:00 Received: 03/07120 08:45 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

<1.3 
<1.3 
<1.1 

<0.87 
<1.4 

<18.1 
<2.3 
<3.5 
<4.1 
<1.3 
<4.0 
<4.2 
<1.5 
<5.5 

<21.9 

99 

96 
97 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

% 

% 
% 

4.5 
5.0 
5.0 
5.0 
5.0 

60.5 
10.0 
11.8 
25.0 
5.0 

13.3 
25.0 

5.1 
18.2 

72.8 

70-130 
70-130 
70-130 

LOD DF 

1.3 5 
1.3 5 
1.1 5 

0.87 5 
1.4 5 

18.1 5 
2.3 5 
3.5 5 
4.1 5 
1.3 5 
4.0 5 
4.2 5 
1.5 5 
5.5 5 

21.9 5 

5 
5 
5 

Prepared Analyzed GAS No. 

03110/20 09:18 108-88-3 
03110/20 09:18 79-01-6 
03/10120 09:18 75-69-4 
03110/20 09:18 75-01-4 
03/10120 09:18 156-59-2 
03/10/2009: 18 10061-01 '5 
03/10120 09:18 179601-23-1 
03/10120 09:18 104-51-8 
03/10120 09:18 103-65-1 
03/10120 09:18 95-47-6 
03/10/20 09:18 99-87-6 
03110/20 09: 18 135-98-8 
03/10120 09:18 98-06-6 
03/10120 09:18 156-60-5 
03/10/2009:18 10061-02-6 

Qual 

03110/20 09: 18 460-00-4 D3 
03110/20 09:18 1868-53-7 
03/10120 09:18 2037-26-5 

Lab ID: 40204401008 Collected: 03/05/20 13:00 Received: 03/07120 08:45 Matrix: Water 

Results Units LOQ LOO DF Prepared 

Analytical Method: EPA 8260 

<0.27 
1.3 

<0.28 
<0.55 

68.9 
<0.24 
<0.54 

<2.2 
<0.59 
<0.95 
<0.84 

<1.8 
<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 

ug/L 
ug/L 

u9/L 
ug/L 

u9/L 
ug/L 

u9/L 
ug/L 

u9/L 
ug/L 

u9/L 
u9/L 
ug/L 

u9/L 
ug/L 

u9/L 
ug/L 

u9/L 
ug/L 

1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.8 
7.4 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 

0.54 
2.2 

0.59 
0.95 

0.84 
1.8 

0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. Qual 

03110120 16:59 630-20-6 
03/1012016:59 71-55-6 
03110/20 16:59 79-34-5 
03110/20 16:59 79-00-5 

03/10120 16:59 75-34-3 
03/10120 16:59 75-35-4 

03110120 16:59 563-58-6 
03/10/20 16:59 87-61-6 
03/10120 16:59 96-18-4 
03/10/2016:59 120-82-1 
03110/20 16:59 95-63-6 
03110/20 16:59 96-12-8 
03/10/20 16:59 106-93-4 
03/10/20 16:59 95-50-1 
03/10/2016:59 107-06-2 
03110/20 16:59 78-87-5 
03/1012016:59 108-67-8 
03/10/20 16:59 541-73-1 
03/10/20 16:59 142-28-9 

Page 15 of25 



ace Analytical° 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Parameters 

8260 MSV 

1,4-Dichlorobenzene 
2,2-Dichloropropane 

2-Chlorotoluene 

4-Chlorotoluene 
Benzene 

Bromobenzene 
Bromochloromethane 

Bromodich/oromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 
Chlorobenzene 

Chloroethane 
Chloroform 
Chloromethane 
Dibromoch/oromethane 

Dlbromomethane 

Dichlorodifluoromethane 

Diisopropyl ether 

Ethyl benzene 
Hexachloro-1,3-butadiene 

lsopropylbenzene (Cumens) 

Melhy/-tert-buty/ ether 

Methylene Chloride 

Naphthalene 

Styrene 
Tetrachloroethene 

Toluene 
Trichloroethene 

Trichlorofluoromethane 

Vinyl chloride 

cis-1,2-D'ichloroethene 

cis-1,3-Dichloropropene 

m&p-Xylene 
n-Butylbenzene 

n-Propylbenzene 

o-Xylene 

p-lsopropyltoluene 

sec-Butylbenzene 

tert-Butylbenzene 

trans-1,2-Dichloroethene 

trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 

Dibromofluoromethane (S) 
Toluene-dB (S) 

Date: 03/11/2020 12:42 PM 

Lab ID: 40204401008 Collected: 03/05/20 13:00 Received: 03/07/20 08:45 Matrix: Waler 

Results Units LOQ LOO OF Prepared 

Analytical Method: EPA 8260 

<0.94 
<2.3 

<0.93 
<0.76 
<025 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 

<1.6 
<0.71 

<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.32 

<1.5 
<1.7 
<1.2 

<0.58 
<1.2 
<3.0 

<0.33 
<0.27 
<0.26 
<0.21 
0.44J 

1.8 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 

<1.1 
<4.4 

97 
98 
97 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug!L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

% 
% 
% 

3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
5.5 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.1 

4.9 
5.6 
4.2 
5.0 
5.0 

10.0 
1.1 

0.90 
1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
3.6 

14.6 

70-130 
70-130 
70-130 

0.94 
2.3 

0.93 
0.76 
0.25 
0.24 
0.36 
0.36 
4.0 

0.97 
1.6 

0.71 
1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.32 

1.5 
1.7 
1.2 

0.58 
1.2 
3.0 

0.33 
0.27 
0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 

1.1 

4.4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical SeNices, LLC. 

Analyzed CAS No. 

03/10/20 16:59 106-46-7 
03/10/20 16:59 594-20-7 
03/10/20 16:59 95-49-8 
03/10/20 16:59 106-43-4 
03/10/2016:59 71-43-2 
03/10/20 16:59 108-86-1 
03/10/20 16:59 74-97-5 
03/10/20 16:59 75-27-4 
03/10/20 16:59 75-25-2 
03/10/20 16:59 74-83-9 
03/10/20 16:59 56-23-5 
03/10/2016:59 108-90-7 
03/10/20 16:59 75-00-3 
03/10/20 16:59 67-66-3 
03/10/20 16:59 74-87-3 
03/10/20 16:59 124-48-1 
03/10/20 16:59 74-95-3 
03/10/20 16:59 75-71-8 
03/10/20 16:59 108-20-3 
03/10/20 16:59 100-41-4 
03/10/20 16:59 87-68-3 
03/10/20 16:59 98-82-8 
03/10/20 16:59 1634-04-4 
03/10/20 16:59 75-09-2 
03/10/20 16:59 91-20-3 
03/10/2016:59 100-42-5 
03/10/20 16:59 127-18-4 
03/10/20 16:59 108-88-3 
03/10/20 16:59 79-01-6 
03/10/20 16:59 75-69-4 
03/10/20 16:59 75-01-4 
03/10/20 16:59 156-59-2 
03/10/20 16:59 10061-01-5 
03/10/20 16:59 179601-23-1 
03/10/20 16:59 104-51-8 
03/10/2016:59 103-65-1 
03/10/20 16:59 95-47-6 
03/10/20 16:59 99-87-6 
03/10/20 16:59 135-98-8 
03/10/20 16:59 98-06-6 
03/10/2016:59 156-60-5 
03/10/20 16:59 10061-02-6 

03/10/20 16:59 460-00-4 
03/10/20 16:59 1868-53-7 
03/10/20 16:59 2037-26-5 

Qual 
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QUALITY CONTROL DATA 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

QC Batch: 349471 Analysis Method: EPA8260 

QC Batch Method: EPA 8260 Analysis Description: 8260 MSV 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Associated Lab Samples: 40204401001, 40204401002, 40204401003, 40204401004, 40204401005, 40204401006, 40204401007, 
40204401008 

METHOD BLANK: 2024930 Matrix: Water 

Associated Lab Samples: 40204401001,40204401002,40204401003, 40204401004, 40204401005,40204401006,40204401007, 
40204401008 

Blank Reporting 

Parameter Units Result Limit Analyzed Qualifiers 

1, 1, 1,2-Tetrachloroethane ug/L <0.27 1.0 03/10/20 07:43 

1, 1, 1-Trichloroethane ug/L <0.24 1.0 03/10/20 07:43 

1, 1,2,2-Tetrachloroethane ug/L <0.28 1.0 03/10/20 07:43 

1,1,2-Trichloroethane ug/L <0.55 5.0 03/10/20 07:43 

1, 1-Dichloroethane ug/L <0.27 1.0 03/10/20 07:43 

1, 1 -Dichloroethene ug/L <0.24 1.0 03/10/20 07:43 

1, 1-Oichloropropene ug/L <0,54 1.8 03/10/20 07:43 

1,2,3-Trichlorobenzene ug/L <2.2 7.4 03/10/20 07:43 

1,2,3-Trichloropropane ug/L <0.59 5.0 03/10/20 07:43 

1,2,4-Trich!orobenzene ug/L <0.95 5.0 03/10/20 07:43 

1,2,4-Trimethylbenzene ug/L <0.84 2.8 03/10/20 07:43 

1,2-Dibromo-3-chloropropane ug/L <1.8 5.9 03/10/20 07:43 

1,2-Dibromoethane {EDB) ug/L <0.83 2.8 03/10/20 07:43 

1,2-Dichlorobenzene ug/L <0.71 2.4 03/10/20 07:43 

1,2-Dichloroethane ug/L <0.28 1.0 03/10/20 07:43 

1,2-Dichloropropane ug/L <0.28 1.0 03/10/20 07:43 

1,3,5-Trimethylbenzene ug/L <0.87 2.9 03/10/20 07:43 

1,3-Dichlorobenzene ug/L <0.63 2.1 03/10/20 07:43 

1,3-Dichloropropane ug/L <0.83 2.8 03/10/20 07:43 

1,4-Dichlorobenzene ug/L <0.94 3.1 03/10/20 07:43 

2,2-Dichloropropane ug/L <2.3 7.6 03/10/20 07:43 

2-Chlorotoluene ug/L <0.93 5.0 03/10/20 07:43 

4-Chlorotoluene ug/L <0.76 2.5 03/10/20 07:43 

Benzene ug/L <0.25 1.0 03110/20 07:43 

Bromobenzene ug/L <0.24 1.0 03/10/20 07:43 

Bromochloromethane ug/L <0.36 5.0 03/10/20 07:43 

Bromodichloromethane ug/L <0.36 1.2 03110/20 07:43 

Bromoform ug/L <4.0 13.2 03/10/20 07:43 

Bromomethane ug/L <0.97 5.0 03/10/20 07:43 

Carbon tetrachloride ug/L <1.6 5.5 03/10/20 07:43 

Chlorobenzene ug/L <0.71 2.4 03/10/20 07:43 

Chloroethane ug/L <1.3 5.0 03/10/20 07:43 

Chloroform ug/L <1.3 5.0 03/10/20 07:43 

Chloromethane ug/L <2.2 7.3 03/10/20 07:43 

cis-1,2-Dichloroethene ug/L <0.27 1.0 03/10120 07:43 

cis-1,3-Dichloropropene ug/L <3.6 12.1 03/10/20 07:43 

Dibromochloromethane ug/L <2.6 8.7 03/10/20 07:43 

Dibromomethane ug/L <0.94 3.1 03/10120 07:43 

Dichlorodifluoromethane ug/L <0.50 5.0 03/10/20 07:43 

Diisopropyl ether ug/L <1.9 6.3 03/10/20 07:43 

Results presented on this page are In the units lndicated by the "Units" column except where an alternate unit is presented to the right of the result. 

Date: 03/11/2020 12:42 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. Page 17 of 25 
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Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

METHOD BLANK: 2024930 

QUALITY CONTROL DATA 

Matrix: Water 

Pace Analytical Services, LLC 

1241 Bellevue Street• Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Associated Lab Samples: 40204401001,40204401002, 40204401003,40204401004,40204401005, 40204401006,40204401007, 
40204401008 

Blank Reporting 
Parameter Units Result Limit Analyzed Qualifiers 

Ethylbenzene ug/L <0.32 1.1 03/10120 07:43 
Hexachloro-1,3-butadiene ug/L <1.5 4.9 03110/20 07:43 
lsopropylbenzene (Cumene) ug/L <1.7 5.6 03110120 07:43 
m&p-Xylene ug/L <0.47 2.0 03/10120 07:43 
Methyl-tart-butyl ether ug/L <1.2 4.2 03/10120 07:43 
Methylene Chloride ug/L <0.58 5.0 03110120 07:43 
n-Butylbenzene ug/L <0.71 2.4 03110/20 07:43 
n-Propylbenzene ug/L <0.81 5.0 03/10120 07:43 
Naphthalene u9/L <1.2 5.0 03110120 07:43 
a-Xylene ug/L <0.26 1.0 03110/20 07:43 
p-!sopropyltoluene u9/L <0.80 2.7 03110/20 07:43 
sec-Butylbenzene u9/L <0.85 5.0 03110120 07:43 
Styrene ug/L <3.0 10.0 03110120 07:43 
tert-Butylbenzene ug/L <0.30 1.0 03110/20 07:43 
Tetrachloroethene ug/L <0.33 1.1 03110120 07:43 
Toluene ug/L <0.27 0.90 03110120 07:43 
trans-1,2-Dichloroethene ug/L <1.1 3.6 03/10120 07:43 
trans-1,3-Dich!oropropene ug/L <4.4 14.6 03110/20 07:43 
Trichloroethane u9/L <0.26 1.0 03110/20 07:43 
Trichlorofluoromethane u9/L <0.21 1.0 03110/20 07:43 
Vinyl chloride ug/L <0.17 1.0 03/10/20 07:43 
4-Bromofluorobenzene (S) % 100 70-130 03110120 07:43 
Dibromofluoromethane (S) % 95 70-130 03110/20 07:43 
Toluene-dB (S) % 95 70-130 03110120 07:43 

LABORATORY CONTROL SAMPLE: 2024931 
Spike LCS LCS % Rec 

Parameter Units Cone. Result % Rec Limits Qualifiers 

1,1, 1-Trichloroethane ug/L 50 56.3 113 70-130 
1, 1,2,2-Tetrachloroethane u9/L 50 45.6 91 70-130 
1, 1,2-Trichloroethane ug/L 50 48.3 97 70-130 
1, 1-Dichloroethane u9/L 50 52.5 105 73-150 
1, 1-DichJoroethene ug/L 50 51.0 102 73-138 
1,2,4-Trichlorobenzene ug/L 50 42.0 84 70-130 
1,2-Dibromo-3-chloropropane ug/L 50 40.4 81 64-129 
1,2-Dibromoethane (EDB) u9/L 50 47.8 96 70-130 
1,2-Dichlorobenzene ug/L 50 47.1 94 70-130 
1,2-Dichloroethane u9/L 50 48.9 98 75-140 
1,2-Dichloropropane ug/L 50 52.1 104 73-135 
1,3-Dichlorobenzene ug/L 50 47.3 95 70-130 
1,4-Dichlorobenzene u9/L 50 47.0 94 70-130 
Benzene u9/L 50 52.4 105 70-130 
Bromodich!oromethane ug/L 50 51.7 103 70-130 

Results presented on this page are In the units Indicated by the "Units" column except where an alternate unit Is presented to the right of the result. 

Date: 03/1112020 12:42 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, LLC. Page 18 of 25 
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Project TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

LABORATDRY CONTROL SAMPLE: 2024931 

QUALITY CONTROL DATA 

Spike LCS LCS %Rec 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Parameter Units Cone. Result % Rec Limits Qualifiers 

Bromoform u9/L 50 44.5 89 68-129 
Bromomethane u9/L 50 39.7 79 18-159 
Carbon tetrachloride u9/L 50 57.1 114 70-130 
Chlorobenzene u9/L 50 52.3 105 70-130 
Chloroethane ug/L 50 51.6 103 53-147 
Chloroform u9/L 50 51.2 102 74-136 
Chloromethane ug/L 50 46.1 92 29-115 
cis-1,2-Dichloroethene u9/L 50 52.6 105 70-130 
cis-1,3-Dichloropropene ug/L 50 50.0 100 70-130 
Dibromochloromethane u9/L 50 50.7 101 70-130 
Dichlorodifluoromethane u9/L 50 41.1 82 10-130 
Ethyl benzene u9/L 50 54.5 109 80-124 
lsopropylbenzene (Cumene) u9/L 50 56.0 112 70-130 
m&p-Xylene u9/L 100 108 108 70-130 
Methyl-tart-butyl ether u9/L 50 47.1 94 54-137 
Methylene Chloride u9/L 50 52.5 105 73-138 
a-Xylene u9/L 50 54.7 109 70-130 
Styrene u9/L 50 56.3 113 70-130 
Tetrachloroethene ug/L 50 52.2 104 70-130 
Toluene u9/L 50 50.4 101 80-126 
trans-1 ,2-Dichloroethene u9/L 50 51.6 103 73-145 
trans-1,3-Dichloropropene u9/L 50 47.9 96 70-130 
Trichloroethene u9/L 50 55.2 110 70-130 
Trichlorofluoromethane u9/L 50 63.8 128 76-147 
Vinyl chloride u9/L 50 47.6 95 51-120 
4-Bromofluorobenzene (S) % 105 70-130 
Dibromofluoromethane (S) % 101 70-130 
Toluene-dB (S) % 97 70-130 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2025211 2025212 
MS MSD 

40204399001 Spike Spike MS MSD MS MSD % Rec 
Parameter Units Result Cone. Cone. Result Result %Rec % Rec Limits RPO 

1, 1, 1-Trichloroethane u9/L <0.24 50 50 56.0 54.5 112 109 70-130 3 
1, 1,2,2-Tetrach/oroethane u9/L <0.28 50 50 49.5 46.6 99 93 70-130 6 
1, 1,2-Trichforoethane u9/L <0.55 50 50 47.6 49.3 95 99 70-137 4 
1, 1-Dichloroethane u9/L <0.27 50 50 53.0 52.5 106 105 73-153 1 
1, 1-Dichloroethene ug/L <0.24 50 50 51.1 52.1 102 104 73-138 2 
1,2,4-Trichlorobenzene u9/L <0.95 50 50 41.1 41.0 82 82 70-130 0 
1,2-Dibromo-3- u9/L <1.8 50 50 45.0 43.1 90 86 58-129 4 
chloropropane 
1,2-Dibromoethane (EDS) ug/L <0.83 50 50 48.8 48.4 98 97 70-130 
1,2-Dichlorobenzene u9/L <0.71 50 50 47.1 46.7 94 93 70-130 
1,2-Dich/oroethane u9/L <0.28 50 50 50.5 48.8 101 98 75-140 4 
1,2-Dichloropropane u9/L <0.28 50 50 54.4 50.6 109 101 71-138 7 

Results presented on this page are In the units Indicated by the "Units" column except where an alternate unlt Is presented to the rlght of the result. 

Date: 03/11/2020 12:42 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Max 
RPO Qual 
-----

20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
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QUALITY CONTROL DATA 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 2025211 2025212 
MS MSD 

40204399001 Spike Spike MS MSD 
Parameter Units Result Cone. Cone. Result Result 

1,3-Dichlorobenzene ug/L <0.63 50 50 49.1 47.6 
1,4-Dichlorobenzene ug/L <0.94 50 50 46.8 46.6 
Benzene ug/L <0.25 50 50 52.9 52.3 
Bromodichloromethane ug/L <0.36 50 50 52.9 50.1 
Bromoform ug/L <4.0 50 50 45.4 44.3 
Bromomethane ug/L <0.97 50 50 45.5 45.0 
Carbon tetrachloride ug/L <1.6 50 50 58.2 56.7 
Ch/orobenzene ug/L <0.71 50 50 51.7 52.1 
Chloroethane ug/L <1.3 50 50 52.1 52.6 
Chloroform ug/L <1.3 50 50 51.6 51.4 
Chloromethane ug/L <2.2 50 50 47.5 46.3 
cis-1,2-Dichloroethene ug/L <0.27 50 50 52.7 51.9 
cis-1,3-Dichloropropene ug/L <3.6 50 50 52.6 50.0 
Dibromochloromethane ug/L <2.6 50 50 49.9 51.0 
Dichlorodifiuoromethane ug/L <0.50 50 50 40.3 41.1 
Ethylbenzene ug/L <0.32 50 50 53.5 53.7 
lsopropylbenzene ug/L <1.7 50 50 54.3 54.6 
(Cumene) 
m&p-Xylene ug/L <Q.47 100 100 107 108 
Methyl-tart-butyl ether ug/L <1.2 50 50 49.9 49.3 
Methylene Chloride ug/L <0.58 50 50 52.7 49.8 
a-Xylene ug/L <0.26 50 50 53.2 53.5 
Styrene ug/L <3.0 50 50 54.3 55.6 
Tetrachloroethene ug/L <0.33 50 50 52.9 53.2 
Toluene ug/L <0.27 50 50 50.4 50.8 
trans-1,2-Dichloroethene ug/L <1, 1 50 50 52.3 52.3 
trans-1,3-Dichloropropene ug/L <4.4 50 50 48.0 47.7 
Trichloroethene ug/L 0.42J 50 50 57.1 55.5 
Trichlorofluoromethane ug/L <0.21 50 50 63.5 62.0 
Vinyl chloride ug/L <0.17 50 50 49.1 48.1 
4-Bromofluorobenzene (S) % 
D/bromofluoromethane (S) % 
Toluene-dB (S) % 

MS MSD 
% Rec % Rec 

98 95 
94 93 

106 105 
106 100 

91 89 
91 90 

116 113 
103 104 
104 105 
103 103 
95 93 

105 104 
105 100 
100 102 

81 82 
107 107 
109 109 

107 108 
100 99 
105 100 
106 107 
109 111 
106 106 
101 102 
105 105 

96 95 
113 110 
127 124 
98 96 

101 106 
98 100 
95 97 

Pace Analytical services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

% Rec Max 
Limits RPD RPD Qual 

-----
70-130 3 20 
70-130 0 20 
70-130 20 
70-130 5 20 
68-129 2 20 
15-170 20 
70-130 3 20 
70-130 20 
51-148 20 
74-136 0 20 
23-115 2 20 
70-131 2 20 
70-130 5 20 
70-130 2 20 
10-132 2 20 
80-125 0 20 
70-130 20 

70-130 20 
51-145 20 
73-140 6 20 
70-130 1 20 
70-130 2 20 
70-130 0 20 
80-131 20 
73-148 0 20 
70-130 1 20 
70-130 3 20 
74-147 2 20 
41-129 2 20 
70-130 
70-130 
70-130 

Results presented on this page are In the units indlcated by the "Units" column except where an alternate unit Is presented to the right of the result, 

Date: 03/11/2020 12:42 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
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Pace Analytical Servlces, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

QUALIFIERS 

Project: TD P3 1 ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

DEFINITIONS 

OF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot. 

ND - Not Detected at or above LOO. 

J - Estimated concentration at or above the LOO and below the LOO. 

LOO - Limit of Detecflon adjusted for dilution factor, percent moisture, initial weight and final volume. 

LOO - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume. 

S - Surrogate 

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is 
a combined concentration, 
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPO values. 

LCS(D) - Laboratory Control Sample (Duplicate) 

MS(D) - Matrix Spike (Duplicate) 

DUP - Sample Duplicate 

RPO - Relative Percent Difference 

NC - Not Calculable. 

SG - Silica Gel - Clean-Up 

U - Indicates the compound was analyzed for, but not detected at or above the adjusted LOO. 
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for 
each analyte is a combined concentration. 
Pace Analytical is TNJ accredited. Contact your Pace PM for the current list of accredited analytes. 

TNI - The NELAC Institute. 

ANALYTE QUALIFIERS 

D3 Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference. 

Date: 03/11/2020 12:42 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 
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QUALITY CONTROL DATA CROSS REFERENCE TABLE 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 1ST QTR-BROACH WELLS 

Pace Project No.: 40204401 

Lab ID Sample ID 

40204401001 MW-1 
40204401002 MW-2 
40204401003 MW-6 
40204401004 MW-7 
40204401005 MW-9 
40204401006 MW-10 
40204401007 MW-12 
40204401008 MW-25 

Date: 03/11/202012:42 PM 

QC Batch Method QC Batch 

EPA8260 349471 

EPA 8260 349471 

EPA8260 349471 

EPA8260 349471 

EPA8260 349471 

EPA8260 349471 

EPA8260 349471 

EPA8260 349471 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analytical 
Analytical Method Batch 

Page 22 of 25 
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Sample Preservation R,~eipt Form 
Client Name: f1lv!W11d(l&( &,J/lrP{~ Proj~ct# 'i(,))-044t> \ 

Pace Analytical Services, LLC ~ 
1241 Bellevue Street, Suite 9 o 

Green Bay, WI 54302 ~ 
Q) 
0) 

All containers needing preservation have been checked and noted below: □Yes □No ~ 
Lab Lot# of pH paper: Lab Std #ID of preservation (if pH adjusted)· 

Initial when Date/ ~ 
completed: Time: 

• 0) 

e /\J 
:r: 'O 

I Glass I I Plastic I I Vials I I Jars I j General I E 0. .'!! 
"' N t, N fl> 
~ VI <( ;;; N ::, Volume 
(I) :r: VI 'c 

:::, :::, iii a. C: :r: :r: "' (ml) 
:::, :::, ::c r/) :::, => fl) :::, :::, :::, al z r/) < I- :::, ::c :E C :::, :::, 0 N a. a. a; LL LL I- > -.i- + 

Pace .... .... .... 'Cf' "d' in C'\I M .... M M ('I) M 0, 0, 0, 0, 0, 0, LL 0, (!) an ..I 0 :r: :r: ...., = 
(!) (!) (!) ~ ~ C) (!) (!) Q. Q. a. a. ll. (!) (!) (!) (!) (!) ~ (!) (!) Q. a. ll. z < (/) 0 0 0 "' 

Lab# < al < < < m al al al al m > 0 > > > .., .., s:: s:: fl) N (!) ~ ~ ~ ~ ~ =a 
001 '5 2.5 / 5 / 10 

'00J' l;~• 
.~~:,.; ·rt! •i 

..-:'j:!, lit'.£:", ~~l ~,\ ,~~:1 i,:' :, ~,~ir.J~ /_ )t•,•1~' .' I ttt ~~\ ,'l ~tl ~ac-:1 t.'Z/4 \.~~i ~t.'11: '~ -l 
¢,\,~ !""lf,~ ~,~ ~,l ~!)'I' ff:1fi w ~·/ , l?-l~. ~-:~ l,~•,,if;~ ;~~"~~ "2.sfffM6 , 'L "' -,~ ,, -~ ,S, .. ' . ' .. ·, 

003 ~ 2.5 / 5 / 10 

Q.Olif' ~.,,..:t,1 !~", ,frli,, JJ~ 41 ~.r,~ t!-1~ t:ii,,,')_J I !);¾ ''¾;1 ~- ~ 1·~¾ ~ ~i f' ·il\ ,,.,_. ~." ~" ..s~ j~ii~r rff.ef;: 'i.,~ i 1_1,'. !.;.~}. i•·J~ ~rm ~ r· • . ,1: .,., 
~~~' 7, ~-~: n:~~ 't~\'Yi ~p~ i.1~•'• ,. i~ ;z.s:i s:trf0 - ',fl r· ·.~• ,i ,n ,, . -. ·,, 

006 ,5 2.5 / 5 / 10 

nos~ .,~♦ ~-'II'~ 
. "i tl1i ... ~' !,t ~~'i.~ ~-i•i4 ~· ~: l!llt Jlrt;J .~ \ is'.: '..Ii~ ~%i, ~!~/! 

~ - ~ ;,_)!~ ;11,.,~,Z l~~~i ~t,t) ,.. -· ·; Jl:jljl ~ ';:,'i 
=· IWII 

/\'(:1t,~~. ;:\i,t),, ;2.5,l 5 t:;fo, j', ,i, j't ;( t 1 .nn~ ~-·-, ,"?' . ~i;-! :f.J~# '•·1,;,- . h• 
007 '3 2.5 I 51 10 

OOQ; j' , .. ' "·~.) ·~( I(' ~~~ llfJ-t ~LY~. ~1.171:' '. : :- ~. ~' ~l\',;o,' '~ ,/~~ ('1 . 1""1 " i-i/t ff••· ~~- ~·~il ' ~ ,11; r.i, .. ,, '-~- if.i~'\ ', 
- '.\'· ' "" ' ,ii -; "I 2i~s'lp.J;1<t ~- -~· IJ·,;",~,r,. • I ;'i.'h<, It -1•: ./; ;.~~ ,,, i9-l~ ,,:t):,, ~!~11;, ~ 'i-J_O \~; .., ' 'Ir.'>.: k,;,-.•~"" .. ;gi 11;: .. ~.:- , ('tf~ ~ 

009 ~r-- ..._ 2.5 / 5 / 10 

0~1~ t.\,k ' ¼--7.J ~-~\ 
,-.... ~ ~-;;;_:· j'I<,_ .. ~ 

1:J~Pi- :,_~ ~ ~{~. ~i. :i,ji ,_•,&,, :tr, ' 
',<f- ·1.: C'i.J 

{r"~ ~;: "' -,if~ 
, ' ,·~'::,i •!,.t; iJ, ' ~•-,.~ ,,; !Ill '""' ;, -~ ~\) i; j~5,,'f5/•\Q_ ~. ,; t ...... .,~~{ :· ,··"' r: ".i, ..,. ~ -!...;.-.:. ;~- r'' . :~ \! ;;-i ij-~ ,jj .: ' ""·:_,. ... i:.,.,, !i .,,,~ 

"" ! . .-,1 
' ':'!I .I 

011 --- 2.5 / 5 / 10 --.. 01,1 .'"1-' ;;. ~~, .,.. 
!..t. ·,; ... 

,,.,, .... •· .... '_ 

_, 
~I l'il\{'j 

::•' ·•·,t,;,g.~ ~~ ~It:' loj ,.,,W, ~,«:,f ':''.Ii ',r:t:~ ·=· ""!' ~t~ ~, ~- '".:. ·":"'f 
c '•,1i: Y.1 ' - ~~I ~w;w j , .... ~, .~ ·~~~ ~:sV,S:t)d k.H,-; . ,, . ,.,_,. ,. ', 

' t il.~ ., ;1,'Jil ; :--- .. -~t ,.::-- .,·,·~~1 ~~ .. ~ .. . ~ .!l' .;n;. ' ~ . ~ 

'013 -r--_ .. - v -- D.c I?, / 2.5 /5/ 10 

'01/41 ... •,(' ""JP '•;'14 r ~Ji I•w·1t· :r.,\ r:;:-it ~,:. ,~t~ 
~ ... ,t_.,• ~! 'iwc~ lil''';.\l .' y.;, ~ 1 • . i' i, ':~: ,'"'i ~ 

,tj -" - .:: 

u•~~~ ff~r ;-·-.t -~ 1r... tt "·:~ i/:W-':' i,. l , .. !~-HJ f ... . •,,i,,, il~•. ~Ii'<' ~ '}'' It,2:~.J.'5ff10' . ' ' 
,, 

' •Ve' r~:r~ ililil J, ,'J ' 
..,;_ ,< ,' •., :'J' ' ·~ '!;, !.1 > ,. ~ 

016 --- ...._ 2.5 / 5 / 10 

.01!6: it;~ ~..,..~ ,t,'IIH' t~_tl t',~ ,:_. 1.:1, '-f~:•~ .. -l; .· ~ :~ "1l\' t;:::.'lt ~·~~ ~fl~, if«,(t ~"'it ,~lllii ~~ ~-· f\:ij -~ 1~t~1.!· '.t f': ~ I -,;~ ~~~~ l-r ~J ~ ,~ 1,Jf .. ·~~ ?: 'jfi <!~~: .;;i~:-''fi ·215 f 5'./,rl0' " " ,,. ~.· ••'IJ.,. I 'I:; • 

017 -- .___ 2.5 / 5 / 10 

1ot'S! ¥:,, 1 . ~l _,-,, I;! 
•l:"i ·~ ;,t··J : ~rt· .,1.1,. ,. !iA ;.,. ., ·,WI;,~ I~." 1-p;, ~ft! ~ ~Jt,~ r,m;, mi ., {U;,J-l,i \,;~.: ~..:--··1 '· ;;;,; ','~ r~ -~~ rlj. ~ ;:ti\>, \V•i lftl ~'~1,t ~l1 ra2rsJ$J.ti6 "' ;t i;~,-l . 1\1\:; \ ~,, 

' ~- . ' ~ .~-... 

019 ' 2.5/ 5/10 

~oa--q .:. 1t1 ~·½,; .. ~ ~ii ""It r'~- lh} i1s~~ ~~ a~~;~'~ 1:1, i~~~, ~~ .~~ ,,- ti~~ :n-::¼ P:;,,~i .~l't"'!' 

:i.:r,._ft i•ti, 1iit6l' ~,.: ~iel ~~ :Yt:ri ~;;}ii ilr ~.,,'·\.: 
~ --;Ji ~ ;'.2-[s,,f,§V~]. ' . ~·~ 1t l 't ':I',. ~'•w, T-!'l"l ,. ~i~ ~•:',1 ').; '~11. c > 

Exceptions to preservaUon checY9oliform, TOC, TOX, TOH, O&G, WI DRO, Phenolics, Other: Headspace in VOA Vials (>6mn?) :~ ~T oN/A •it yes look In headspace column 

AG1l 1 liter amber glass BP1U 1 liter plastic unpres VG9A 40 ml clear ascorbic JGFU 4 oz amber jar unpres 

BG1U 1 liter clear glass BP3U 250 ml plastic unpres DG9T 40·ml amber Na Thio JG9U 9 oz amber jar unpres 
AG1H 1 liter amber glass HCl BP3B 250 ml plastic NaOH VG9U 40 ml clear vial unpres WGFU 4 oz clear jar unpres 
AG4S 125 ml amber glass H2S04 BP3N 250 ml plastic HN03 VG9H 40 ml clear vial HCl WPFU 4 oz plastic jar unpres 
AG4U 120 ml amber glass unpres BP3S 250 ml plastic H2S04 VG9M 40 ml clear vial MeOH SPST 120 ml plastic Na Thiosulfate 
AG5l 100 ml amber glass unpres VG9D 40 ml clear vial DI ZPLC ziploc bag 
AG2S 500 ml amber glass H2S04 GN 
BG3L 250 ml clear glass unpres 
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Pace Analytfcal Seivfces, LLC 

1241 Bellevue Street~ Suite 9 

Green Bay, WI 54302 

(920)469-2436 

June 17, 2020 

John Ruetz 
Environmental Audits Inc 
11327 W Lincoln Ave 
West Allis, WI 53227 

RE: Project: TD P3 2ND QTR GW-BROACH WELLS 
Pace Project No.: 40209482 

Dear John Ruetz: 

Enclosed are the analytical results for sample(s) received by the laboratory on June 15, 2020. The results relate only to the 
samples included in this report. Results reported herein conform to the applicable TNI/NELAC Standards and the 
laboratory's Quality Manual, where applicable, unless otherwise noted in the body of the report. 

The test results provided in this final report were generated by each of the following laboratories within the Pace Network: 
• Pace Analytical Services - Green Bay 

If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

Dan Milewsky 
dan.milewsky@pacelabs.com 
(920)469-2436 
Project Manager 

Enclosures 

cc: Ed Raymond, Environmental Audits, Inc 

Steve Tiber, Environmental Audits Inc. 

Stephanie Wagner, Environmental Audits, Inc. 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. Page 1 of 30 
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CERTIFICATIONS 

Project: TD P3 2ND QTR GW-BRDACH WELLS 

Pace Project No.: 40209482 

Pace Analytical Services Green Bay 
1241 Bellevue Street, Green Bay, WJ 54302 
Florida/NELAP Certification#: E87948 
Illinois Certification#: 200050 
Kentucky UST Certification#: 82 
Louisiana Certification#: 04168 
Minnesota Certification#; 055-999-334 
New York Certification#: 12064 
North Dakota Certification#: R-150 

Virginia VELAP ID: 460263 
South Carolina Certification#: 83006001 
Texas Certification#: T104704529-14-1 
Wisconsin Certification#: 405132750 
Wisconsin DATCP Certification#: 105-444 
USDA Soil Permit#: P330-16-00157 
Federal Fish & Wildlife Permit#: LE51774A~0 

REPORT OF LABORATORY ANALYSIS 

This report sha/1 not be reproduced, except In full, 

without the written consent of Pace Analyllcal SeNlces, LLC. 

Pace Analytical Seivlces, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Page2 of30 
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SAMPLE SUMMARY 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Lab ID Sample ID 

40209482001 MW-11 

40209482002 MW-13 

40209482003 MW-14 

40209482004 MW-15 

40209482005 MW-17 

40209482006 MW-19 

40209482007 MW-22 

40209482008 MW-23 

40209482009 MW-24 

40209482010 MW-26 

40209482011 MW-402 

Matrix Date Collected Date Received 

Water 06/11/2013:00 06/15/20 09:15 

Water 06/11/2013:00 06/15/20 09: 15 

Water 06/11/20 13:00 06/15/20 09:15 

Water 06/11/20 13:00 06/15/20 09:15 

Water 06/11/20 13:00 06/15/20 09:15 

Water 06/11/20 13:00 06/15/20 09:15 

Water 06/11/20 13:00 06/15/20 09:15 

Water 06/11/20 13:00 06/15/20 09:15 

Water 06/11/20 13:00 06/15/20 09: 15 

Water 06/11/20 13:00 06/15/20 09:15 

Water 06/11/20 13:00 06/15/20 09:15 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

PaceAnalytlcal Services, LLC 

1241 Bellevue Street- Suite 9 
Green Bay, WI 54302 

(920)469-2436 
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SAMPLE ANALYTE COUNT 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Lab ID Sample ID 

40209482001 MW-11 

40209482002 MW-13 

40209482003 MW-14 

40209482004 MW-15 

40209482005 MW-17 

40209482006 MW-19 

40209482007 MW-22 

40209482008 MW-23 

40209482009 MW-24 

40209482010 MW-26 

40209482011 MW-402 

PASI-G = Pace Analytical Services - Green Bay 

Method 

EPA8260 

EPA8260 

EPA8260 

EPA8260 

EPA8260 

EPA8260 

EPA8280 

EPA 8260 

EPA 8260 

EPA8260 

EPA8260 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. 

Analysts 

HNW 

HNW 

HNW 

HNW 

HNW 

HNW 

HNW 

HNW 

HNW 

HNW 

HNW 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Analytes 
Reported 

64 

64 

64 

64 

64 

64 

64 

64 

64 

64 

64 
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ace Analytical° 
www.pacelabs.com 

ANALYTICAL RESULTS 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-11 Lab ID: 40209482001 Collected: 06/11/20 13:00 Received; 

Parameters Results Units LOQ LOD DF Prepared 

8260 MSV Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

1, 1, 1,2-Tetrachloroethane <0.54 ug/L 2.0 0.54 2 
1, 1, 1-Trlchloroethane <OA9 ug/L 2.0 0.49 2 
1, 1,2,2-Tetrachloroethane <0.55 ug/L 2.0 0.55 2 
1,1,2-Trich!oroethane <1.1 ug/L 10.0 1.1 2 
1, 1-Dichloroethane <0.55 ug/L 2.0 0.55 2 
1, 1-Oichloroethene <0.49 ug/L 2.0 0.49 2 
1, 1-D/chloropropene <1.1 ug/L 3.6 1.1 2 
1,2,3-Trichlorobenzene <4.4 ug/L 14.7 4.4 2 
1,2,3-Trichloropropane <1.2 ug/L 10.0 1.2 2 
1,2,4-Trichlorobenzene <1.9 ug/L 10.0 1.9 2 
1,2,4-Trimethylbenzene <1.7 ug/L 5.6 1.7 2 
1,2-Dibromo-3-chloropropane <3.5 ug/L 11.8 3.5 2 
1,2-Dibromoethane (EDB) <1.7 ug/L 5.5 1.7 2 
1,2-Dichlorobenzene <1.4 ug/L 4.7 1.4 2 
1,2-Dich/oroethane <0.56 ug/L 2.0 0.56 2 
1,2-Dichloropropane <0.57 ug/L 2.0 0.57 2 
1,3,5-Trimethylbenzene <1.7 ug/L 5.8 1.7 2 
1,3-Dichlorobenzene <1.3 ug/L 4.2 1.3 2 
1,3-Dlchloropropane <1.7 ug/L 5.5 1.7 2 
1,4-Dichlorobenzene <1.9 ug/L 6.3 1.9 2 
2,2-Dich!oropropane <4.5 ug/L 15.1 4.5 2 
2-Chlorotofuene <1.9 ug/L 10.0 1.9 2 
4-Chlorotoluene <1.5 Ug/L 5.0 1.5 2 
Benzene <0.49 ug/L 2.0 0.49 2 
Bromobenzene <0.48 ug/L 2.0 0.48 2 
Bromochloromethane <0.72 ug/L 10.0 0.72 2 
Bromodichloromethane <0.73 ug/L 2.4 0.73 2 
Bromoform <7.9 ug/L 26.5 7.9 2 
Bromomethane <1.9 ug/L 10.0 1.9 2 
Carbon tetrachloride <2.2 ug/L 7.2 2.2 2 
Chlorobenzene <1.4 ug/L 4.7 1.4 2 
Chloroethane <2.7 ug/L 10.0 2.7 2 
Chloroform <2.5 ug/L 10.0 2.5 2 
Chloromethane <4.4 ug/L 14.6 4.4 2 
Dibromochloromethane <5.2 ug/L 17.3 5.2 2 
Dibromomethane <1.9 ug/L 6.2 1.9 2 
Dichlorodifluoromethane <1.0 ug/L 10.0 1.0 2 
Diisopropyl ether <3.8 ug/L 12.6 3.8 2 
Ethylbenzene <0.64 ug/L 2.1 0.64 2 
Hexachloro-1,3-butadiene <2.9 ug/L 9.8 2.9 2 
lsopropylbenzene (Cumene) <3.4 ug/L 11.2 3.4 2 
Methyl-tert-butyl ether <2.5 ug/L 8.3 2.5 2 
Methylene Chloride <1.2 ug/L 10.0 1.2 2 
Naphthalene <2.4 ug/L 10.0 2.4 2 
Styrene <6.0 ug/L 20.1 6.0 2 

REPORT OF LABORATORY ANALYSIS 

This report sha!J not be reproduced, except In full, 
Date: 06/17/2020 12:31 PM without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

06/15/20 09:15 Matrix: Water 

Analyzed GAS No. Qual 

06/16/20 09:10 630-20-6 
06/16/20 09: 10 71-55-6 
06/16/20 09:10 79-34-5 
06/16/20 09:10 79-00-5 
06/16/20 09:10 75-34-3 
06/16/20 09:10 75-35-4 
06/16/20 09:10 563-58-6 
06/16/20 09:10 87-61-6 
06/16/20 09:10 96-18-4 
06/16/20 09:10 120-82-1 
06/16/20 09:10 95-63-6 
06/16/20 09:10 96-12-8 
06/16/20 09: 10 106-93-4 
06/16/20 09:10 95-50-1 
06/16/20 09: 10 107-06-2 
06/16/20 09:10 78-87-5 
06/16/20 09: 10 108-67-8 
06/16/20 09:10 541-73-1 
06/16/20 09: 10 142-28-9 
06/16/20 09: 10 106-46-7 
06/16/20 09:10 594-20-7 
06/16/20 09:10 95-49-8 
06/16/20 09:10 106-43-4 
06/16/20 09: 10 71-43-2 
06/16/20 09: 10 108-86-1 
06/16/20 09: 10 74-97-5 
06/16/20 09:10 75-27-4 
06/16/20 09: 10 75-25-2 
06/16/20 09:10 74-83-9 
06/16/20 09:10 56-23-5 
06/16/20 09:10 108-90-7 
06/16/20 09:10 75-00-3 
06/16/20 09: 10 67-66-3 
06/16/20 09: 10 74-87-3 
06/16/20 09: 10 124-48-1 
06/16/20 09:10 74-95-3 
06/16/20 09:10 75-71-8 
06/16/20 09:10 108-20-3 
06/16/20 09:10 100-41-4 
06/16/20 09: 10 87-68-3 
06/16/20 09:10 98-82-8 
06/16/20 09: 10 1634-04-4 
06/16/20 09:10 75-09-2 
06/16/20 09: 10 91-20-3 
06/16/20 09:10 100-42-5 

Page 5 of 30 



'ace Analytical• 
www.pace!ahs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-11 

Parameters 

8260 MSV 

Tetrachloroethene 
Toluene 
Trichloroethane 
Trichlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dich!oropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-DichJoropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dlbromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-13 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dich!oroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trich/orobenzene 
1,2,4-Trimethylbenzene 
1,2-Dlbromo-3-chloropropane 
1,2-Dibromoethane (EDS) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 

Date: 06/17/2020 12:31 PM 

Lab ID: 40209482001 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

2.7 
<0.54 

4.9 
<0-43 
<0,35 

133 
<7.3 

<0.93 
<1A 
<1.6 

<0.52 
<1.6 
<1.7 

<0.61 
7.2 

<8.7 

92 
99 
98 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

2.2 
1.8 
2.0 
2.0 
2.0 
2.0 

24.2 
4.0 
4.7 

10.0 
2.0 
5.3 

10.0 
2.0 
3.1 

29.1 

70-130 
70-130 
70-130 

LOO OF 

0.65 2 
0.54 2 
0.51 2 
0.43 2 
0.35 2 
0.54 2 
7.3 2 

0.93 2 
1.4 2 
1.6 2 

0.52 2 
1.6 2 
1.7 2 

0.61 2 
0.93 2 

8.7 2 

2 
2 
2 

Prepared Analyzed GAS No. 

06/16/20 09:10 127-18-4 
06/16/20 09:10 108-88-3 
06/16/20 09:10 79-01-6 
06/16/20 09:10 75-69-4 
06/16/20 09:10 75-01-4 
06/16/20 09:10 156-59-2 
06/16/20 09:10 10061-01-5 
06/16/20 09:10 179601-23-1 
06/16/20 09:10 104-51-8 
06/16/20 09: 10 103-65-1 
06/16120 09:10 95-47-6 
06/16/20 09:10 99-87-6 
06/16/20 09: 10 135-98-8 
06/16/20 09:10 98-06-6 
06/16/20 09:10 156-60-5 
06/16/20 09:10 10061-02-6 

06/16/20 09:10 460-00-4 
06/16/20 09:10 1868-53-7 
06/16/20 09:10 2037-26-5 

Lab ID: 40209482002 Collected: 06/11/2013:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<0.27 
<0.24 
<0.28 

<0.55 
<0.27 
<0.24 
<0.54 

<2.2 
<0.59 
<0.95 
<0.84 
<1.8 

<0.83 
<0.71 
<0.28 
<0.28 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.8 
7.4 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 

LOD 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 
0.54 

2.2 
0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 

DF Prepared 

REPORT OF LABORATORY ANALYSIS 

Analyzed GAS No. 

06/16/20 12:09 630-20-6 
06/16/20 12:09 71-55-6 
06/16/20 12:09 79-34-5 
06/16/20 12:09 79-00-5 
06/16/20 12:09 75-34-3 
06/16/20 12:09 75-35-4 
06/16/20 12:09 563-58-6 
06/16/2012:09 87-61-6 
06/16/20 12:09 96-18-4 
06/16/20 12:09 120-82-1 
06/16/20 12:09 95-63-6 
06/16/20 12:09 96-12-8 
06/16/20 12:09 106-93-4 
06/16/20 12:09 95-50-1 
06/16/20 12:09 107-06-2 
06/16/20 12:09 78-87-5 

Qual 

Qual 

Thls report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. Page 6 of 30 



ace Analyticat 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Su/le 9 
Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2NO QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-13 

Parameters 

8260 MSV 

1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chiaro methane 
Dibromochloromethane 
Dibromomethane 
Dich/orodifluoromethane 
Diisopro pyl ether 
Ethylbenzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumens) 
Methyl-tert-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-PropyJbenzene 
a-Xylene 
p-lsopropyltoluene 
sec-Buty/benzene 
tert-Butyfbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dich!oropropene 

Date: 06/17/2020 12:31 PM 

Lab ID: 40209482002 Collected: 06/11/2013:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ LOO OF Prepared 

Analytical Method: EPA8260 

Pace Analytical Services - Green Bay 

<0.87 
<0.63 
<0-83 
<0.94 
<2.3 

<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 
<4.0 

<0.97 
<1.1 

<0.71 
<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.32 

<1.5 
<1.7 
<1.2 

<0.58 
<1.2 
<3.0 

<0.33 
<0.27 
<0.26 
<0.21 
<0.17 
<0.27 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 
<0.46 

<4.4 

ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

2.9 

2.1 
2.8 
3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
3.6 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 

1.1 
4.9 
5.6 
4.2 
5.0 
5.0 

10.0 
1.1 

0.90 
1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
1.5 

14.6 

0.87 

0.63 
0.83 
0.94 

2.3 
0.93 
0.76 
0.25 
0.24 
0.36 
0.36 

4.0 
0.97 

1.1 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.32 

1.5 
1.7 
1.2 

0.58 
1.2 
3.0 

0.33 
0.27 
0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 

0.80 
0.85 
0.30 

0.46 
4.4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except Jn full, 
without the written consent of Pace Analytical Services, LLC. 

Analyzed CAS No. 

06/16/20 12:09 108-67-8 
06/16/2012:09 541-73-1 
06/16/20 12:09 142-28-9 
06/16/20 12:09 106-46-7 
06/16/2012:09 594-20-7 
06/16/20 12:09 95-49-8 
06/16/20 12:09 106-43-4 
06/16/2012:09 71-43-2 
06/16/20 12:09 108-86-1 

06/16/20 12:09 74-97-5 
06/16/20 12:09 75-27-4 
06/16/20 12:09 75-25-2 
06/16/20 12:09 74-83-9 
06/16/20 12:09 56-23-5 
06/16/20 12:09 108-90-7 
06/16/20 12:09 75-00-3 
06/16/20 12:09 67-66-3 
06/16/2012:09 74-87-3 
06/16/20 12:09 124-48-1 
06/16/20 12:09 74-95-3 
06/16/2012:09 75-71-8 
06/16/20 12:09 108-20-3 
06/16/20 12:09 100-41-4 
06/16/20 12:09 87-68-3 
06/16/20 12:09 98-82-8 
06/16/20 12:09 1634-04-4 

06/16/20 12:09 75-09-2 
06/16/20 12:09 91-20-3 

06/16/2012:09 100-42-5 
06/16/20 12:09 127-18-4 
06/16/20 12:09 108-88-3 
06/16/2012:09 79-01-6 
06/16/20 12:09 75-69-4 
06/16/20 12:09 75-01-4 
06/16/2012:09 156-59-2 
06/16/20 12:09 10061-01-5 
06/16/20 12:09 179601-23-1 
06/16/20 12:09 104-51-8 
06/16/20 12:09 103-65-1 
06/16/20 12:09 95-47-6 
06/16/20 12:09 99-87-6 
06/16/20 12:09 135-98-8 
06/16/2012:09 98-06-6 
06/16/20 12:09 156-60-5 
06/16/20 12:09 10061-02-6 

Qual 

Page 7 of 30 



-ace Analytical" 
www.pacelab!l.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-13 

Parameters 

8260 MSV 

Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-14 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trich!oroethane 
1,1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trich/orobenzene 
1,2 ,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1 ,4-Dichlorobenzene 
2,2-Dich/oropropane 
2-Ch/orotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chiaro benzene 
Ch/oroethane 

Date: 06/17/2020 12:31 PM 

Lab ID: 40209482002 Collected: 06/1112013:00 Received: 06115120 09:15 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

Pace Analytical Servlces - Green Bay 

91 

96 

98 

% 
% 
% 

70-130 

70-130 
70-130 

LOD OF Prepared Analyzed GAS No. 

06/1612012:09 460-00-4 

06116/20 12:09 1868-53-7 

06/16/20 12:09 2037-26-5 

Lab ID: 40209482003 Collected: 06/11120 13:00 Received: 06115/20 09:15 Matrix: Water 

Results Units LOQ LOD DF Prepared 

Analytical Method: EPA 8260 

Pace Analytical SeJVlces - Green Bay 

<0.27 
41.1 

<0.28 
<0.55 

29.6 
3.2 

<0.54 
<2.2 

<0.59 
<0.95 
<0.84 

<1.8 
<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 
<0.94 
<2.3 

<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 
<1.1 

<0.71 
<1.3 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

1.0 
1.0 

1.0 

5.0 

1.0 

1.0 

1.8 

7.4 
5.0 

5.0 

2.8 

5.9 

2.8 
2.4 

1.0 

1.0 

2.9 

2.1 

2.8 

3.1 

7.6 

5.0 

2.5 

1.0 

1.0 

5.0 

1.2 

13.2 

5.0 

3.6 

2.4 

5.0 

0.27 

0.24 

0.28 
0.55 

0.27 
0.24 

0.54 

2.2 

0.59 

0.95 

0.84 

1.8 

0.83 

0.71 

0.28 

0.28 
0.87 

0.63 
0.83 

0.94 
2.3 

0.93 

0.76 

0.25 
0.24 

0.36 

0.36 

4.0 

0.97 

1.1 

0.71 

1.3 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Ser.tlces, LLC. 

Analyzed GAS No. 

06/1612012:32 630-20-6 
06/16120 12:32 71-55-6 

06/16120 12:32 79-34-5 

06/16/20 12:32 79-00-5 

06/16120 12:32 75-34-3 

06116120 12:32 75-35-4 

06116/20 12:32 563-58-6 

06116120 12:32 87-61-6 

06116120 12:32 96-18-4 
06/16120 12:32 120-82-1 

06116/20 12:32 95-63-6 
06/16120 12:32 96-12-8 

06/16120 12:32 106-93-4 

06116/20 12:32 95-50-1 

06/16120 12:32 107-06-2 

06/16120 12:32 78-87-5 

06/16/20 12:32 108-67-8 

06/1612012:32 541-73-1 

06/16120 12:32 142-28-9 

06/16/20 12:32 106-46-7 

06116/20 12:32 594-20-7 

06/16120 12:32 95-49-8 

06116120 12:32 106-43-4 

06/16120 12:32 71-43-2 

0611612012:32 108-86-1 

06/16120 12:32 74-97-5 

06116120 12:32 75-27-4 

06/16120 12:32 75-25-2 

06116120 12:32 74-83-9 

06/16120 12:32 56-23-5 

06116120 12:32 108-90-7 
06/16120 12:32 75-00-3 

Qual 

Qual 

Page 8 of 30 



ace Analytical° 
www.pacelabuom 

ANALYTICAL RESULTS 

Pace Analytlcal Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-14 

Parameters 

8260MSV 

Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dlchlorodifluoromethane 
Diisopropyl ether 
Ethyl benzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 
MethyHert-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethane 
Trichlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-/sopropyltoluene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1,2-Oichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-15 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 

Date: 06/17/2020 12:31 PM 

Lab ID: 40209482003 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<1.3 
<2.2 
<2.6 

<0.94 
<0.50 
<1.9 

<0.32 
<1.5 
<1.7 
<1.2 

<0.58 
<1.2 
<3.0 

<0.33 
<0.27 

9.2 
<0.21 
0.80J 

8.6 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 
<0.46 

<4.4 

93 
98 

99 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

% 
% 
% 

5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.1 
4.9 
5.6 
4.2 
5.0 

5.0 
10.0 

1.1 
0.90 

1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
1.5 

14.6 

70-130 
70-130 
70-130 

LOO 

1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.32 

1.5 
1.7 
1.2 

0.58 
1.2 
3.0 

0.33 
0.27 
0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 
0.46 

4.4 

OF Prepared Analyzed CAS No. 

06/16/20 12:32 67-66-3 
06116/2012:32 74-87-3 
06/16/20 12:32 124-48-1 
06/16/20 12:32 74-95-3 
06/16/2012:32 75-71-8 

06/16120 12:32 108-20-3 
06/16/2012:32 100-41-4 
06/16120 12:32 87-68-3 
06/16/20 12:32 98-82-8 
06116/2012:32 1634-04-4 
06/16120 12:32 75-09-2 
06/16/20 12:32 91-20-3 
06116/2012:32 100-42-5 
06/16120 12:32 127-18-4 
06/16/2012:32 108-88-3 
06/16/2012:32 79-01-6 
06/16/20 12:32 75-69-4 
06116/2012:32 75-01-4 
06/16120 12:32 156-59-2 
06116/20 12:32 10061-01-5 
06116/2012:32 179601-23-1 
06/16120 12:32 104-51-8 
06116/2012:32 103-65-1 
06/16120 12:32 95-47-6 

06116/20 12:32 99-87-6 
06/1612012:32 135-98-8 

06/16/20 12:32 98-06-6 
06116/2012:32 156-60-5 
06/1612012:32 10061-02-6 

06/16/20 12:32 460-00-4 
06/16/20 12:32 1868-53-7 
06116/20 12:32 2037-26-5 

Lab ID: 40209482004 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<0.27 
<0.24 
<0.28 

ug/L 
ug/L 
ug/L 

1.0 
1.0 

1.0 

LOO 

0.27 
0.24 
0.28 

OF Prepared 

REPORT OF LABORATORY ANALYSIS 

Analyzed CAS No. 

06/16/20 12:54 630-20-6 
06/1612012:54 71-55-6 
06116/20 12:54 79-34-5 

Qual 

Qual 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. Page 9 of 30 



ace Analytical° 
www.pacelab,.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2ND QTR GW•BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-15 

Parameters 

8260MSV 

1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1 -Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dich!oroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dich/oropropane 
1,4-Dichlorobenzene 
2,2-Dich/oropropane 
2-Chlorotoluene 
4-Chforotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
ChJoroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethyl benzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trich!oroethene 

Date: 06/17/2020 12:31 PM 

Lab ID: 40209482004 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ LOO OF Prepared 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<0.55 
<0.27 
<0.24 
<0.54 
<2.2 

<0.59 
<0.95 
<0.84 
<1.8 

<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 
<0.94 

<2.3 
<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 

<1.1 
<0.71 

<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.32 

<1.5 
<1.7 
<1.2 

<0.58 
<1.2 
<3.0 

<0.33 
<0.27 
<0.26 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
1.0 
1.0 
1.8 
7.4 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 
3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
3.6 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.1 
4.9 
5.6 
4.2 
5.0 
5.0 

10.0 
1.1 

0.90 
1.0 

0.55 
0.27 
0.24 
0.54 
2.2 

0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 
0.94 
2.3 

0.93 
0.76 
0.25 
0.24 
0.36 
0.36 

4.0 
0.97 

1.1 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.32 

1.5 
1.7 
1.2 

0.58 
1.2 
3.0 

0.33 
0.27 
0.26 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed CAS No. 

06/16/20 12:54 79-00-5 
06/16/20 12:54 75-34-3 
06/16/20 12:54 75-35-4 
06/16120 12:54 563-58-6 
06/16/2012:54 87-61·6 
06/16/20 12:54 96-18-4 
06/16/20 12:54 120-82-1 
06/16/20 12:54 95-63·6 
06/16/20 12:54 96-12-8 
06/16/2012:54 106-93-4 
06/16/20 12:54 95-50-1 
06/16/20 12:54 107-06-2 
06/16/20 12:54 78-87-5 
06/16/20 12:54 108-67-8 
06/16/2012:54 541-73-1 
06/16/20 12:54 142-28-9 
06/16/2012:54 106-46-7 
06/16/20 12:54 594-20-7 
06/16/20 12:54 95-49-8 
06/16/20 12:54 106-43-4 
06/16/20 12:54 71-43-2 
06/16/20 12:54 108-86-1 
06/16/20 12:54 74.97.5 
06/16/2012:54 75-27-4 
06/16/20 12:54 75-25-2 
06/16/2012:54 74-83-9 
06/1612012:54 56-23-5 
06/16/20 12:54 108-90-7 
06/16/20 12:54 75-00-3 
06/16/20 12:54 67-66-3 
06/16/20 12:54 74-87-3 
06/16/20 12:54 124-48-1 
06/16/2012:54 74.95.3 
06/16/20 12:54 75-71-8 
06/16/2012:54 108-20-3 
06/16/20 12:54 100-41-4 
06/16/20 12:54 87-68-3 
06/16/20 12:54 98-82-8 
06/16/20 12:54 1634-04-4 
06/16/20 12:54 75-09-2 
06/16/20 12:54 91-20-3 
06/16/20 12:54 100-42-5 
06/16/20 12:54 127-18-4 
06116/20 12:54 108-88-3 
06/16/20 12:54 79-01-6 

Qual 

Page 10 of 30 



ace Analytical" 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street.- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-15 

Parameters 

8260 MSV 

Trichlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (8) 
Toluene-dB (S) 

Sample: MW-17 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1,1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trich!orobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Tri methyl benzene 
1,2-Dibromo-3-ch!oropropane 
1,2-Dibromoethane (EDS) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Tr/methylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 

Date: 06/17/202012:31 PM 

Lab ID: 40209482004 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

Pace Analytlcal Services - Green Bay 

<0.21 
<0.17 
<0.27 

<3.6 
<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 
<0.46 

<4.4 

91 
98 
98 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

1.0 
1.0 
1.0 

12.1 
2.0 

2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
1.5 

14.6 

70-130 
70-130 
70-130 

LOO 

0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 
0.46 

4.4 

OF Prepared Analyzed GAS No. 

06/16/2012:54 75-69-4 
06/16/20 12:54 75-01-4 
06/16/20 12:54 156-59-2 
06/16/2012:54 10061-01-5 
06/16/20 12:54 179601-23-1 
06/16/20 12:54 104-51-8 
06/16/20 12:54 103-65-1 
06/16/20 12:54 9547-6 
06/16/20 12:54 99-87-6 
06/16/20 12:54 135-98-8 
06/16/20 12:54 98-06-6 
06/16/2012:54 156-60-5 
06/16/20 12:54 10061-02-6 

06/16/2012:54 460-00-4 
06/16/20 12:54 1868-53-7 
06/16/20 12:54 2037-26-5 

Lab ID: 40209482005 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<0.27 
<0.24 
<0.28 
<0.55 
0.29J 
<0.24 
<0.54 

<2.2 
<0.59 
<0.95 
<0.84 

<1.8 
<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1.0 
1.0 
1.0 
5.0 
1.0 
1.0 

1.8 
7.4 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 

LOO 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 
0.54 
2.2 

0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 

OF Prepared 

REPORT OF LABORATORY ANALYSIS 

Analyzed GAS No. 

06/16/20 13:16 630-20-6 
06116/20 13:16 71-55-6 
06/16/2013:16 79-34-5 
06/16/20 13:16 79-00-5 
06/16/20 13:16 75-34-3 
06/16/2013:16 75-35-4 
06/16/20 13:16 563-58-6 
06/16/2013:16 87-61-6 
06/16/20 13;16 96-18-4 
06116/20 13:16 120-82-1 
06/16/2013:16 95-63-6 
06/16/20 13:16 96-12-8 
06/16/2013:16 106-93-4 
06/16/20 13:16 95-50-1 
06/16/20 13:16 107-06-2 
06/16/2013:16 78-87-5 
06116/20 13:16 108-67-8 
06/16/20 13:16 541-73-1 
06/16/20 13:16 142-28-9 

Qual 

Qual 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. Page 11 of 30 



ace Analytical° 
www.paeelahs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

{920)469-2436 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-17 

Parameters 

8260 MSV 

1,4-Dichlorobenzene 

2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

Benzene 

Bromobenzene 

Bromochloromethane 
Bromodichloromethane 
Bromoform 

Bromomethane 
Carbon tetrachloride 

Chlorobenzene 

Chloroethane 
Chloroform 
Chloromethane 

Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethylbenzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 
Methyl-tert-bu~yl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-! sopropyltoluene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dich!oropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S} 

Date: 06/17/202012:31 PM 

Lab ID: 40209482005 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ LOO OF Prepared 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<0.94 
<2.3 

<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 
<4.0 

<0.97 
<1.1 

<0.71 
<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 
<1.9 

<0.32 
<1.5 
<1.7 
<1.2 

<0.58 
<1.2 
<3.0 

<0.33 
<0.27 
<0.26 
<0.21 
<0.17 
<0.27 

<3.6 
<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 
<0.46 
<4.4 

91 
97 

u9/L 
ug/L 
ug/L 

u9/L 
u9/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

u9/L 
u9/L 
ug/L 

u9/L 
ug/L 

u9/L 
ug/L 

u9/L 
ug/L 
ug/L 
ug/L 

u9/L 
ug/L 

u9/L 
ug/L 

u9/L 

% 
% 

3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
3.6 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.1 
4.9 
5.6 
4.2 
5.0 
5.0 

10.0 
1.1 

0.90 
1.0 
1.0 
1.0 
1.0 

12.1 

2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
1.5 

14.6 

70-130 
70-130 

0.94 
2.3 

0.93 
0.76 
0.25 
0.24 
0.36 
0.36 
4.0 

0.97 
1.1 

0.71 
1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.32 

1.5 
1.7 
1.2 

0.58 
1.2 
3.0 

0.33 
0.27 

0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 
0.46 

4.4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. 

06/16/20 13:16 106-46-7 
06/16/20 13:16 594-20-7 
06/16/20 13: 16 95-49-8 

06/16/20 13: 16 106-43-4 
06/16/2013:16 71-43-2 

06/16/2013:16 108-86-1 
06/16/20 13:16 74-97-5 
06/16/20 13:16 75-27-4 
06/16/2013:16 75-25-2 
06/16/20 13:16 74-83-9 
06/16/20 13: 16 56-23-5 
06/16/2013:16 108-90-7 
06/16/2013:16 75-00-3 
06/16/20 13:16 67-66-3 
06/16/2013:16 74-87-3 
06/16/2013:16 124-48-1 
06/16/20 13:16 74-95-3 
06/16/20 13:16 75-71-8 
06/16/2013:16 108-20-3 
06/16/20 13:16 100-41-4 
06/16/20 13:16 87-68-3 
06/16/2013:16 98-82-8 
06/16/20 13: 16 1634-04-4 
06/16/20 13:16 75-09-2 
06/16/2013:16 91-20-3 
06/16/20 13:16 100-42-5 

06/16/20 13:16 127-18-4 
06/16/2013:16 108-88-3 

06116/20 13:16 79-01-6 
06/16/20 13:16 75-69-4 
06/16/2013:16 75-01-4 
06/16/20 13:16 156-59-2 
06/16/20 13:16 10061-01-5 
06/16/2013:16 179601-23-1 
06/16/20 13:16 104-51-8 
06/16/20 13:16 103-65-1 
06/16/2013:16 95-47-6 
06/16/20 13: 16 99-87-6 
06/16/20 13:16 135-98-8 
06/16/2013:16 98-06-6 
06/16/20 13:16 156-60-5 
06/16/20 13:16 10061-02-6 

06/16/20 13:16 460-00-4 
06/16/20 13:16 1868-53-7 

Qual 
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ace Analyticat® 
www.paeelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street• Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-17 

Parameters 

8260 MSV 

Surrogates 
Toluene-dB (S) 

Sample: MW-19 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1~ Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dlchloropropene 
1,2,3-Trichlorobenzene 

1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1 ,2 ,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane {EDS) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dlchlorobenzene 
1,3-Dich!oropropane 
1,4-Dlchlorobenzene 
2,2-Dichloropropane 

2-Chloroto!uene 
4-Ch!orotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodich!oromethane 
Bromoform 
Bro mo methane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Ch!oromethane 

Date: 06/17/202012:31 PM 

Lab ID: 40209482005 Collected: 06/11/2013:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ LOD DF Prepared Analyzed CAS No. Qua! 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

99 % 70-130 06/16/2013:16 2037-26-5 

Lab ID: 40209482006 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ LOD DF Prepared Analyzed CAS No. Qual 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<0.27 ug/L 1.0 0.27 06/16/20 13:39 630-20-6 

<0.24 ug/L 1.0 0.24 06/16/20 13:39 71-55-6 

<0.28 ug/L 1.0 0.28 06/16/20 13:39 79-34-5 

<0.55 ug/L 5.0 0.55 06/16/2013:39 79-00-5 

0.42J ug/L 1.0 0.27 06/16/20 13:39 75-34-3 

<0.24 ug/L 1.0 0.24 06/16/20 13:39 75.35.4 

<0.54 ug/L 1.8 0.54 06/16/2013:39 563-58-6 

<2.2 ug/L 7.4 2.2 06/16/20 13:39 87-61-6 

<0.59 ug/L 5.0 0.59 06/16/20 13:39 96-18-4 

<0.95 ug/L 5.0 0.95 06/16/2013:39 120-82-1 

<0.84 ug/L 2.8 0.84 06/16/20 13:39 95-63-6 

<1.8 ug/L 5.9 1.8 06/16/20 13:39 96-12-8 

<0.83 ug/L 2.8 0.83 06/16/2013:39 106-93-4 

<0.71 ug/L 2.4 0.71 06/16/20 13:39 95-50-1 

<0.28 ug/L 1.0 0.28 06/16/20 13:39 107-06-2 

<0.28 ug/L 1.0 0.28 06/16/2013:39 78-87-5 

<0.87 ug/L 2.9 0.87 06/16/20 13:39 108-67-8 

<0.63 ug/L 2.1 0.63 06/16/20 13:39 541-73-1 

<0.83 ug/L 2.8 0.83 06/16/2013:39 142-28-9 

<0.94 ug/L 3.1 0.94 06/16/20 13:39 106-46-7 

<2.3 ug/L 7.6 2.3 06/16/20 13:39 594-20-7 

<0.93 u9/L 5.0 0.93 06/16/2013:39 95-49-8 

<0.76 ug/L 2.5 0.76 06/16/20 13:39 106-43-4 

<0.25 ug/L 1.0 0.25 06/16/2013:39 71-43-2 

<0.24 ug/L 1.0 0.24 06/16/2013:39 108-86-1 

<0.36 ug/L 5.0 0.36 06/16/20 13:39 74-97-5 
<0.36 ug/L 1.2 0.36 06/16/20 13:39 75-27-4 

<4.0 ug/L 13.2 4.0 06/16/2013:39 75-25-2 
<0.97 ug/L 5.0 0.97 06/16/20 13:39 74-83-9 

<1.1 ug/L 3.6 1.1 06/16/2013:39 56-23-5 
<0.71 ug/L 2.4 0.71 06/16/2013:39 108-90-7 

<1.3 ug/L 5.0 1.3 06/16/20 13:39 75-00-3 

<1.3 ug/L 5.0 1.3 06/16/2013:39 67-66-3 

<2.2 ug/L 7.3 2.2 06/16/20 13:39 74-87-3 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical SeNices, LLC. Page 13 of 30 



ace Analytical° 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2NO QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-19 

Parameters 

8260 MSV 

Dibromochloromethane 

Dlbromomethane 

Dich!orodifluoromethane 

Diisopropyl ether 

Ethyl benzene 
Hexachloro-1 ,3-butadiene 
lsopropylbenzene (Cumene) 

Methyl-tart-butyl ether 

Methylene Chloride 

Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethane 
Trichlorofluoromethane 

Vinyl chloride 
cls-1 ,2-Dichloroethene 
cis-1,3-Dichloropropene 

m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 

Toluene-d8 (S) 

Sample: MW-22 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1,1,2,2-Tetrach!oroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 

Date: 06/17/2020 12:31 PM 

Lab ID: 40209482006 Collected: 06/11120 13:00 Received: 06/15120 09:15 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<2.6 
<0.94 
<0.50 

<1.9 
<0.32 

<1.5 
<1.7 
<1.2 

<0.58 
<1.2 
<3.0 

<0.33 
<0.27 
<0.26 
<0.21 
<0.17 
<0.27 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0-30 
<0.46 

<4.4 

91 

98 

98 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 
ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

% 
% 
% 

8.7 

3.1 

5.0 

6.3 

1.1 

4.9 
5,6 

4.2 

5.0 

5.0 
10.0 

1.1 

0.90 

1.0 

1.0 

1.0 

1.0 
12.1 

2.0 

2.4 
5.0 

1.0 

2.7 

5.0 

1.0 

1.5 

14.6 

70-130 

70-130 

70-130 

LOO 

2.6 

0.94 

0.50 

1.9 

0.32 

1.5 

1.7 

1.2 

0.58 

1.2 
3.0 

0.33 

0.27 

0.26 

0.21 

0.17 

0.27 
3.6 

0.47 
0.71 

0.81 

0.26 

0.80 

0.85 

0.30 

0.46 

4.4 

OF Prepared Analyzed CAS No. 

06/16120 13:39 124-48-1 

06/1612013:39 74-95-3 
06/16120 13:39 75-71-8 

06116120 13:39 108-20-3 
06/16120 13:39 100-41-4 

06/16120 13:39 87-68-3 

06116/20 13:39 98-82-8 

06/16120 13:39 1634-04-4 

06116120 13:39 75-09-2 

06116/20 13:39 91-20-3 

06/1612013:39 100-42-5 

06/16120 13:39 127-18-4 
06/1612013:39 108-88-3 

06/16120 13:39 79-01-6 

06116120 13:39 75-69-4 

06116/20 13:39 75-01-4 

06/16120 13:39 156-59-2 

06/16120 13:39 10061-01-5 

06/1612013:39 179601-23-1 

06/16120 13:39 104-51-8 

06/16120 13:39 103-65-1 
06/16120 13:39 95-47-6 

06116/20 13:39 99-87-6 
06/16120 13:39 135-98-8 

06/16120 13:39 98-06-6 

06/16120 13:39 156-60-5 

06/16120 13:39 10061-02-6 

06/16120 13:39 460-00-4 

06/16120 13:39 1868-53-7 

06/1612013:39 2037-26-5 

Lab ID: 40209482007 Collected: 06/11120 13:00 Received: 06115/20 09:15 Matrix: Water 

Results Units LOO 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<0.27 
<0.24 
<0.28 
<0.55 
0.39J 

ug/L 

ug/L 

ug/L 

ug/L 

ug/L 

1.0 
1.0 

1.0 
5.0 

1.0 

LOO 

0.27 

0.24 

0.28 
0.55 

0.27 

OF Prepared 

REPORT OF LABORATORY ANALYSIS 

Analyzed CASNo. 

06116120 16:52 630-20-6 

06/16120 16:52 71-55-6 

06116/20 16:52 79-34-5 

06/16120 16:52 79-00-5 

06/16120 16:52 75-34-3 

Qual 

Qual 

This report shall not be reproduced, except In full, 

without the written consent,of Pace Analytical Setvlces, LLC. Page 14 of 30 



Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

ANALYTICAL RESULTS 

Pace Analytical Servlces, LLC 

1241 Bel,ev:JG Street~ Suite 9 
Green Bay, WI 54302 

(920)4flil-2436 

Sample: MW-22 Lab ID: 40209482007 Collected: 06111120 13:00 Received: 06i15/20 09:15 MatMx: Water 

Parameters 

8260MSV 

1, 1-Dich!oroethene 
1, 1-D!chloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trlchlorobenzene 
1,2,4-l"rimethylbenzene 
1,2~Dlbromo-3-chloropropane 
1 .2-Dibromoe!hane (EDS) 
1,2-Dichlorobenzene 
1,2-Dichtoroelhane 
1,2~D!chioropropane 
1,3,S.. Trlmethytbenzane 
1 ,S-Dichlorobenzene 
1,3-Dlchloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
2,.Ch!orotoluene 
4-Ch!orotoluene 
Benzene 
Bromobenz:ene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachlorlde 
Chlorobenzone 
Ch!oroethane 
Chloroform 
Chloromethane 
Dibromoch!oromethane 
Dlbromomethane 
Dlch!orodifluorometliane 
Oiisopropyl ether 
Ethylbenzene 
Hexachtoro~ 1,3~butadlene 
lsopropylbenzena {Cumene) 
Me!hyl-tert-butyl ether 

Methylene Chloride 
Naphthalene 
Styrene 

Tetrach!oroethene 
Toluene 
Trlcllloroethane 
Trichloroftuoromethane-
Vinyt chloride 

Dale: 06/1712020 12·31 PM 

Results Units LOQ LOD DF Prepared 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<0.24 ugil LO 0.24 
<0.54 ug/L 1 .8 0,54 
<2,2 ug/L 7.4 2.2 

<0.59 ug/L 5.0 0.59 
<0.95 ug/L 5.0 0.95 
<0.84 ug/L 2.8 0.84 

<1.8 uglL 5.9 1.8 
<0.83 ugiL 2.8 0.83 
<0.71 ug/L 2.4 0.71 
<0.28 ug/L 1.0 0.28 
<0.28 ug/L 1 .0 0.28 
<0.87 ugiL 2.9 0.87 
<0.63 ug/L 2.1 0.63 
<0.83 ug/L 2.8 0.83 
<0.94 ug/L 3.1 0.94 

<2.3 ug/L 7.6 2.3 
<0.93 ug/L 5.0 0.93 
<0.76 ug/L 2.5 076 
<0.25 ug/L 1.0 0.25 
<0.24 ug/L 1.0 0.24 
<0.36 ug/L 5.0 0.36 
<0.36 ug/L 1.2 0.36 

<4.0 ugll 13.2 4.0 
<0.97 ug/L 5.0 0.97 

<1.1 ug/L 3.6 1.1 
<0.71 ug/L 2.4 0.71 

<1.3 ug/L 5.0 1 .3 
<1.3 ugiL 5.0 1.3 
<2.2 ug/l 7.3 2.2 
<2.6 ug/L 8.7 2.6 

<0.94 ug/L 3.1 0.94 
<0.50 ug/L 5.0 0.50 
<1.9 ug/L 6.3 1.9 

<0.32 ug/L 1 .1 0.32 
<1.5 ug/L 4.9 1.5 
<1.7 ugll 5.6 1.7 
<1,2 ug/L 4.2 1.2 

<0.58 ug/L 5.0 0.58 
1.7J ugiL 5.0 1.2 
<3.0 ug/L 10.0 3.0 

<0.33 ug/L 1. 1 033 
<0.27 ug/L 0.90 0.27 
<0.26 ugll 1.0 0.26 
<0.21 ugtl 1 0 0.21 
<0.17 ug/L 1.0 0.17 

REPORT OF LABORATORY ANALYSIS 

This roport shall not be reproduced, except in fuU, 
wttrout the written consen: of ?ace Ar-a\ytical Services, LLC. 

Analyzed CASNo. Qua! 

06i1 !>'20 16:52 75-35-4 

06/16120 16:52 563-58-6 
06i16i20 16:52 87-61-6 

06/16120 16:52 96-18-4 
06118120 16:52 120-82-1 

06116120 16:52 98-63-6 
06116/20 16:52 96-12-8 

06/16120 16:52 106-93-4 
06/16120 16:52 95-50-1 
06/16120 16:52 107-06·2 
06/16/20 16:52 78-87-5 
06116/20 16:62 108-67-8 
06/16i2016:52 541-73-1 
06/16120 16:52 142-23-9 
06/16120 16:52 106-46-7 
06/1612016:52 594--20-7 
06l16i20 16:52 95-49-8 
06/1612016:52 106-43-4 
06/16120 16:52 71-43-2 
06/16120 16:62 108-86-1 
06/1612016:52 74-97-5 
06/16120 16:52 75-274 
06/1612016:52 75-25-2 
06116120 16:52 74-83-9 
06116/20 16:52 56-23-5 
06/16120 16:52 108-90-7 
06/16!2016:52 75-00-3 
06/!612016:52 67-66-3 
06/16120 16:52 74.57.3 
06/16120 16:52 124-48•1 
0611612016:52 74-00-3 
06116/20 16:52 75-71-8 
06116/20 16:52 108-20-3 

06/16i20 16:52 100-414 
06116120 16:52 87-68-3 
06/16120 16:52 96-82-6 
06116/20 16:52 1634--04-4 
06/16120 16:52 75-09-2 
06/16i20 16:52 91-20-3 
06116/2016:52 100-42·5 
00116/20 16:52 127-18·4 
06/16i20 16:52 108-88-3 
06/16120 16:52 79-01--0 
06116i20 16:52 75-694 
06/1612016:52 75-014 
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-ace Analytical° 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytlcal Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-22 

Parameters 

8260 MSV 

cis-1 ,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 

a-Xylene 
p-lsopropyltoluene 
sec-Butyl benzene 
tert-Butylbenzene 
trans-1,2-Dich\oroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-23 

Parameters 

8260 MSV 

1, 1, 1,2RTetrachloroethane 
1, 1, 1RTrichloroethane 
1, 1,2,2RTetrachloroethane 
1, 1,2RTrichloroethane 
1, 1 RDichloroethane 
1, 1 RDich\oroethene 
1, 1 RDichloropropene 
1,2,3R Trlchlorobenzene 
1,2,3R Trich!oropropane 
1,2, 4R Trichlorobenzene 
1,2,4R Trimethylbenzene 
1,2RDibromoR3Rchloropropane 
1,2RDibromoethane (EDB) 
1,2RDichlorobenzene 
1,2RDichloroethane 
1,2RDich!oropropane 
1,3,5RTrimethylbenzene 
1, 3RDich\orobenzene 
1,3RDichloropropane 
1,4RDich\orobenzene 
2 ,2RDichloropropane 

Dale: 06/17/2020 12:31 PM 

Lab ID: 40209482007 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA8260 

Pace Analytical Services - Green Bay 

<0.27 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 
<0.46 

<4.4 

93 
90 
99 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

1.0 
12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
1.5 

14.6 

70-130 
70-130 
70-130 

LOO 

0.27 
3.6 

0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 
0.46 
4.4 

DF Prepared Analyzed GAS No. 

06/16/2016:52 156-59-2 
06/16/20 16:52 10061-01-5 
06/16/20 16:52 179601-23-1 
06/16/2016:52 104-51-8 
06/16/20 16:52 103-65-1 
06/16/20 16:52 95-47-6 
06/16/20 16:52 99-87-6 
06/16/20 16:52 135-98-8 
06/16/2016:52 98-06-6 
06/16/20 16:52 156-60-5 
06/16/20 16:52 10061-02-6 

06/16/20 16:52 460-00-4 
06/16/2016:52 1868-53-7 
06/16/20 16:52 2037-26-5 

Lab ID: 40209482008 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

Pace Analytical Services R Green Bay 

<0.27 
<0.24 
<0.28 
<0.55 
0.68J 
<0.24 
<0.54 

<2.2 
<0.59 
<0.95 
<0.84 

<1.8 
<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 
<0.94 

<2.3 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.8 
7.4 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 
3.1 
7.6 

LOO 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 
0.54 

2.2 
0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 
0.94 
2.3 

DF Prepared 

REPORT OF LABORATORY ANALYSIS 

Analyzed GAS No. 

06/16/20 17:14 630-20-6 
06/16/2017:14 71"55-6 
06/16/2017:14 79-34-5 
06/16/20 17:14 79-00-5 
06/16/2017:14 75-34-3 
06/16/20 17:14 75-35-4 
06/16/20 17:14 563-58-6 
06/16/2017:14 87-61-6 
06/16/20 17:14 9&-18-4 
06/16/2017:14 120-82-1 
06/16/20 17:14 95-63-6 
06/16/2017:14 96-12-8 
06/16/2017:14 106-93-4 
06/16/20 17:14 95-50-1 
06/16/2017:14 107-06-2 
06/16/20 17:14 78-87-5 
06/16/2017:14 108-67-8 
06/16/2017:14 541-73-1 
06/16/20 17:14 142-28-9 
06/16/2017:14 106-46-7 
06/16/20 17:14 594-20-7 

Qua\ 

Qual 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, LLC. Page 16 of 30 



ace Analytical" 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-23 

Parameters 

8260 MSV 

2-Chlorotoluene 

4-Chlorotoluene 

Benzene 

Bromobenzene 
Bromochloromethane 
Bromodichloromethane 

Bromoform 
Bromomethane 
Carbon tetrachloride 

Chiaro benzene 
Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethylbenzene 

Hexachloro-1,3-butadiene 

lsopropylbenzene (Cumene) 

Methyl-tert-butyl ether 

Methylene Chloride 

Naphthalene 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Trichlorofiuoromethane 

Vinyl chloride 
cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

m&p-Xylene 

n-Butylbenzene 

n-Propylbenzene 

a-Xylene 

p-lsopropylto1uene 

sec-Butyl benzene 

tert-Butylbenzene 

trans-1,2-Dichloroethene 

trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 

Dibromofluoromethane (S) 

Toluene-dB (S) 

Date: 06/17/2020 12:31 PM 

Lab ID: 40209482008 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ LOO OF Prepared 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 

<1.1 
<0.71 

<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.32 
<1.5 
<1.7 

<1.2 
<0.58 
<1.2 

<3.0 
<0.33 
<0.27 
<0.26 
<0.21 
<0.17 
<0.27 

<3.6 
<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 
<0.46 

<4.4 

94 
93 
99 

ug/L 5.0 0.93 
ug/L 2.5 0.76 
ug/L 1.0 0.25 
ug/L 1.0 0.24 
u9/L 5.0 0.36 
ug/L 1.2 0.36 
ug/L 13.2 4.0 
ug/L 5.0 0.97 
ug/L 3.6 1.1 
ug/L 2.4 0.71 
ug/L 5.0 1.3 
ug/L 5.0 1.3 
ug/L 7.3 2.2 
ug/L 8.7 2.6 
ug/L 3.1 0.94 
ug/L 5.0 0.50 
ug/L 6.3 1.9 
ug/L 1.1 0.32 
ug/L 4.9 1.5 
ug/L 5.6 1.7 
ug/L 4.2 1.2 
ug/L 5.0 0.58 
ug/L 5.0 1.2 
ug/L 10.0 3.0 
ug/L 1.1 0.33 
ug/L 0.90 0.27 
ug/L 1.0 0.26 
ug/L 1.0 0.21 
ug/L 1.0 0.17 
ug/L 1.0 0.27 
ug/L 12.1 3.6 
ug/L 2.0 0.47 
ug/L 2.4 0.71 
ug/L 5.0 0.81 
ug/L 1.0 0.26 
ug/L 2.7 0.80 
ug/L 5.0 0.85 
ug/L 1.0 0.30 
ug/L 1.5 0.46 
ug/L 14.6 4.4 

% 70-130 
% 70-130 
% 70-130 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. Qual 

06/16/2017:14 95-49-8 
06/16/2017:14 106-43-4 
06/16/2017:14 71-43-2 
06/16/20 17:14 108-86-1 
06/16120 17:14 74-97-5 
06/16120 17:14 75-27-4 
06/16120 17:14 75-25-2 
06116/2017:14 74-83-9 
06/16/2017:14 56-23-5 
06116/20 17:14 108-90-7 
06116/20 17:14 75-00-3 
06/16/20 17:14 67-66-3 
06/16/20 17:14 74-87-3 
06/16120 17:14 124-48-1 
06/1612017:14 74-95-3 
06116/20 17:14 75-71-8 
06116/2017:14 108-20-3 
06116/20 17:14 100-41-4 
06/16/20 17:14 87-68-3 
06/16/20 17:14 98-82-8 
06/16/20 17:14 1634-04-4 
06/16120 17:14 75-09-2 
06/16/2017:14 91-20-3 
06/16/2017:14 100-42-5 
06/16/2017:14 127-18-4 
06/16/20 17:14 108-88-3 
06/16/20 17:14 79-01-6 
06/16/20 17:14 75-69-4 
06/16/20 17:14 75-01-4 
06/16120 17:14 156-59-2 
06/1612017:14 10061-01-5 

06/1612017:14 179601-23-1 
06116/2017:14 104-51-8 
06/16/20 17:14 103-65-1 
06116/20 17:14 95-47-6 
06/16/20 17:14 99-87-6 
06/16120 17:14 135-98-8 
06/16/2017:14 98-06-6 
06/1612017:14 156-60-5 
06/16/2017:14 10061-02-6 

06/1612017:14 460-00-4 
06/16/20 17:14 1868-53-7 
06116/20 17:14 2037-26-5 

Page 17 of 30 



ace Analytical" 
www.pacelabs.com 

ANALYTICAL RESULTS 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-24 Lab ID: 40209482009 Collected: 06/11/20 13:00 Received: 

Parameters Results Units LOQ LOD DF Prepared 

8260 MSV Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

1, 1, 1,2-Tetrachloroethane <1.1 ug/L 4.0 1.1 4 
1, 1, 1-Trich!oroethane 32.9 ug/L 4.0 0.98 4 
1, 1,2,2-Tetrachloroethane <1.1 ug/L 4.0 1.1 4 
1, 1,2-Trichloroethane <2.2 ug/L 20.0 2.2 4 
1, 1-Dichloroethane 251 u9/L 4.0 1.1 4 
1, 1-Dichloroethene 1.7J u9/L 4.0 0.98 4 
1, 1 -Dichloropropene <2.2 u9/L 7.2 2.2 4 
1,2,3-T richlorobenzene <8.8 u9/L 29.5 8.8 4 
1,2,3-Trichloropropane <2.4 ug/L 20.0 2.4 4 
1,2,4-Trichlorobenzene <3.8 u9/L 20.0 3.8 4 
1,2,4-Trimethylbenzene <3.4 u9/L 11.2 3.4 4 
1,2-Dibromo-3-chloropropane <7.1 ug/L 23.5 7.1 4 
1,2-D.ibromoethane (EDB) <3.3 u9/L 11.1 3.3 4 
1,2-Dichlorobenzene <2.8 ug/L 9.4 2.8 4 
1,2-Dich!oroethane 1.3J u9/L 4.0 1.1 4 
1,2-Dichloropropane <1.1 u9/L 4.0 1.1 4 

1,3,5-T rimethylbenzene <3.5 ug/L 11.6 3.5 4 
1,3-Dichlorobenzene <2.5 u9/L 8.4 2.5 4 
1,3-Dichloropropane <3.3 ug/L 11.0 3.3 4 
1,4-Dichlorobenzene <3.8 u9/L 12.6 3.8 4 
2,2-Dichloropropane <9.1 u9/L 30.2 9.1 4 
2-Chlorotoluene <3.7 u9/L 20.0 3.7 4 
4-Chlorotoluene <3.0 ug/L 10.1 3.0 4 
Benzene <0.99 ug/L 4.0 0.99 4 
Bromobenzene <0.96 u9/L 4.0 0.96 4 
Bromochloromethane <1.4 u9/L 20.0 1.4 4 
Bromodichloromethane <1.5 ug/L 4.8 1.5 4 
Bromoform <15.9 u9/L 53.0 15.9 4 
Bromomethane <3.9 u9/L 20.0 3.9 4 
Carbon tetrachloride <4.3 ug/L 14.4 4.3 4 
Chlorobenzene <2.8 ug/L 9.5 2.8 4 
Chloroethane <5.4 u9/L 20.0 5.4 4 
Chloroform <5.1 u9/L 20.0 5.1 4 
Chloromethane <8.8 u9/L 29.2 8.8 4 
Dibromochloromethane <10.4 ug/L 34.7 10.4 4 
Dibromomethane <3.7 u9/L 12.5 3.7 4 
Dichlorodifluoromethane <2.0 ug/L 20.0 2.0 4 
Diisopropyl ether <7.6 u9/L 25.2 7.6 4 
Ethylbenzene <1.3 u9/L 4.2 1.3 4 
Hexachloro-1,3-butadiene <5.9 u9/L 19.5 5.9 4 
lsopropylbenzene (Cumene) <6.7 ug/L 22.5 6.7 4 
Methyl-tert-butyl ether <5.0 u9/L 16.6 5.0 4 
Methylene Chloride <2.3 ug/L 20.0 2.3 4 
Naphthalene <4.7 ug/L 20.0 4.7 4 
Styrene <12.0 u9/L 40.1 12.0 4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

Date: 06/17/2020 12:31 PM without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

06/15/20 09:15 Matrix: Water 

Analyzed GAS No. Qual 

06/16/20 09:32 630-20-6 
06/16/20 09:32 71-55-6 
06/16/20 09:32 79-34-5 
06/16/20 09:32 79-00-5 
06/16/20 09:32 75-34-3 
06/16/20 09:32 75-35-4 
06/16/20 09:32 563-58-6 
06/16/20 09:32 87-61-6 
06/16/20 09:32 96-18-4 
06/16/20 09:32 120-82-1 
06/16/20 09:32 95-63-6 
06/16/20 09:32 96-12-8 
06/16/20 09:32 106-93-4 
06/16/20 09:32 95-50-1 
06/16/20 09:32 107-06-2 
06/16/20 09:32 78-87-5 
06/16/20 09:32 108-67-8 
06/16/20 09:32 541-73-1 
06/16/20 09:32 142-28-9 
06/16/20 09:32 106-46-7 
06/16/20 09:32 594-20-7 
06/16/20 09:32 95-49-8 
06/16/20 09:32 106-43-4 
06/16/20 09:32 71-43-2 
06/16/20 09:32 108-86-1 
06/16/20 09:32 74-97-5 
06/16/20 09:32 75-27-4 
06/16/20 09:32 75-25-2 
06/16/20 09:32 74-83-9 
06/16/20 09:32 56-23-5 
06/16/20 09:32 108-90-7 
06/16/20 09:32 75-00-3 
06/16/20 09:32 67-66-3 
06/16/20 09:32 74-87-3 
06/16/20 09:32 124-48-1 
06/16/20 09:32 74-95-3 
06/16/20 09:32 75-71-8 
06/16/20 09:32 108-20-3 
06/16/20 09:32 100-41-4 
06/16/20 09:32 87-68-3 
06/16/20 09:32 98-82-8 
06/16/20 09:32 1634-04-4 
06/16/20 09:32 75-09-2 
06/16/20 09:32 91-20-3 
06/16/20 09:32 100-42-5 
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ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street~ Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2NO OTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-24 

Parameters 

8260 MSV 

Tetrachloroethene 
Toluene 
Trichloroethane 
Trichlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dlchloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butyl benzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1, 3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-26 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-0ichloroethene 
1, 1-0ichloropropene 
1,2,3-Trichlorobenzene 
1,2, 3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2, 4-Trlmethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dich!orobenzene 
1,2-Dichloroethane 
1,2-Dich!oropropane 

Date: 06/17/2020 12:31 PM 

Lab ID: 40209482009 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOO 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<1.3 
<1.1 
<1.0 

<0.86 
5.5 

<1.1 
<14.5 

<1.9 
<2.8 
<3.2 
<1.0 
<3.2 
<3.4 
<1.2 
<1.9 

<17.5 

91 
99 
98 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

4.4 
3.6 
4.0 
4.0 
4.0 
4.0 

48.4 
8.0 
9.4 

20.0 
4.0 

10.7 
20.0 

4.1 
6.2 

58.3 

70-130 
70-130 
70-130 

LOD OF 

1.3 4 
1.1 4 
1.0 4 

0.86 4 
0.70 4 

1.1 4 
14.5 4 

1.9 4 
2.8 4 
3.2 4 
1.0 4 
3.2 4 
3.4 4 
1.2 4 
1.9 4 

17.5 4 

4 
4 
4 

Prepared Analyzed CAS No. 

06/16/20 09:32 12,7-18-4 
06/16/20 09:32 108-88-3 
06/16/20 09:32 79-01-6 
06/16/20 09:32 75-69-4 
06/16/20 09:32 75-01-4 
06/16/20 09:32 156-59-2 
06/16/20 09:32 10061-01-5 
06/16/20 09:32 179601-23-1 
06/16/20 09:32 104-51-8 
06/16/20 09:32 103-65-1 
06/16/20 09:32 95-47-6 
06/16/20 09:32 99-87-6 
06/16/20 09:32 135-98-8 
06/16/20 09:32 98-06-6 
06/16/20 09:32 156-60-5 
06/16/20 09:32 10061-02-6 

06/16/20 09:32 460-00-4 
06/16/20 09:32 1868-53-7 
06/16/20 09:32 2037-26-5 

Lab ID: 40209482010 Collected: 06/11/2013:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOO 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<0.27 
<0.24 
<0.28 
<0.55 

2.4 
<0.24 
<0.54 
<2.2 

<0.59 
<0.95 
<0.84 
<1.8 

<0.83 
<0.71 
<0_28 
<0.28 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.8 
7.4 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 

LOO 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 
0.54 
2.2 

0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 

OF Prepared 

REPORT OF LABORATORY ANALYSIS 

Analyzed CAS No. 

06/16/2017:59 630-20-6 
06/16/2017:59 71-55-6 
06/16/20 17:59 79-34-5 
06/16/2017:59 79-00-5 
06/16/20 17:59 75-34-3 
06/16/2017:59 75-35-4 
06/16/20 17:59 563-58-6 
06/16/2017:59 87-61-6 
06/16/20 17:59 96-18-4 
06/16/20 17:59 120-82-1 
06/16/20 17:59 95-63-6 
06/16/20 17:59 96-12-8 
06/16/20 17:59 106-93-4 
06/16/20 17:59 95-50-1 
06/16/2017:59 107-06-2 
06/16/20 17:59 78-87-5 

Qual 

Qual 

This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. Page 19 of 30 
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www.pacelab$.com 

ANALYTICAL RESULTS 

Pace Analytlcal Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-26 

Parameters 

8260 MSV 

1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodich!oromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dlbromomethane 
Dichlorodifluoromethane 
Diisopropy\ ether 
Ethylbenzene 
Hexachloro-1,3-butadiene 
lsopropy\benzene (Cumene) 
Methyl-tert-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethane 
T rich lorofluoromethane 
Vinyl chloride 
cis-1 ,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1, 2-Dichloroethene 
trans-1,3-Dichloropropene 

Date: 06/17/2020 12:31 PM 

Lab ID: 40209482010 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOO LOD OF Prepared 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<0.87 
<0.63 
<0.83 
<0.94 

<2.3 
<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 

<1.1 
<0.71 

3.6J 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.32 

<1.5 
<1.7 
<1.2 

<0.58 
<1.2 
<3.0 

<0.33 
<0.27 
<0.26 
<0.21 
<0.17 
<0.27 

<3.6 
<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 
<0.46 
<4.4 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

2.9 
2.1 
2.8 
3.1 
7.6 
5.0 
2.5 

1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
3.6 
2.4 
5.0 

5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.1 
4.9 
5.6 
4.2 
5.0 
5.0 

10.0 
1.1 

0.90 
1.0 
1.0 

1.0 
1.0 

12.1 
2.0 

2.4 
5.0 

1.0 
2.7 

5.0 
1.0 

1.5 
14.6 

0.87 
0.63 
0.83 
0.94 

2.3 

0.93 
0.76 

0.25 
0.24 
0.36 
0.36 
4.0 

0.97 
1.1 

0.71 
1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.32 

1.5 
1.7 
1.2 

0.58 
1.2 

3.0 
0.33 
0.27 
0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 

0.85 
0.30 
0.46 

4.4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. 

06/16/2017:59 108-67-8 
06/16/2017:59 541-73-1 
06/16/20 17:59 142-28-9 
06/16/20 17:59 106-46-7 
06/16/2017:59 594-20-7 
06/16/20 17:59 95-49-8 
06/16/20 17:59 106-43-4 
06/16/20 17:59 71-43-2 
06/16/20 17:59 108-86-1 
06/16/2017:59 74-97-5 
06/16/20 17:59 75-27-4 

06/16/20 17:59 75-25-2 
06/16/2017:59 74-83-9 
06/16/20 17:59 56-23-5 
06/16/20 17:59 108-90-7 
06/16/2017:59 75-00-3 
06/16/20 17:59 67-66-3 
06/16/20 17:59 74-87-3 
06/16/2017:59 124-48-1 
06/16/20 17:59 74-95-3 
06/16/20 17:59 75-71-8 
06/16/2017:59 108-20-3 
06/16/20 17:59 100-41-4 
06/16/20 17:59 87-68-3 
06/16/20 17:59 98-82-8 
06116/20 17:59 1634-04-4 
06/16/2017:59 75-09-2 
06/16/20 17:59 91-20-3 
06116/2017:59 100-42-5 
06/16/2017:59 127-18-4 
06/16/20 17:59 108-88-3 
06/16/2017:59 79-01-6 
06/16/20 17:59 75-69-4 
06/16/20 17:59 75-01-4 
06/16/2017:59 156-59-2 
06/16/20 17:59 10061-01-5 
06/16/20 17:59 179601-23-1 
06/16/20 17:59 104-51-8 
06/16/20 17:59 103-65-1 
06/16/2017:59 95-47-6 
06/16120 17:59 99-87-6 
06/16/20 17:59 135-98-8 
06/16/2017:59 98-06-6 
06/16120 17:59 156-60-5 
06/16/20 17:59 10061-02-6 

Qual 
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ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Sample: MW-26 

Parameters 

8260 MSV 

Surrogates 
4-Bromofluorobenzene {S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-402 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1,1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Ch!orobenzene 
Chloroethane 

Date: 06/17/2020 12:31 PM 

Lab ID: 40209482010 Collected: 06/11/20 13:00 Received: 06/15/20 09:15 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

93 
93 
98 

% 
% 
% 

70-130 
70-130 
70-130 

LOO DF Prepared Analyzed CAS No. 

06/16/20 17:59 460-00-4 
06/16/2017:59 1868-53-7 
06/16/2017:59 2037-26-5 

Lab ID: 40209482011 Collected: 06/11/20 13:00 Received: 06/16/20 09:15 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<0.27 
<0.24 
<0.28 
<0.55 
0.44J 
<0.24 
<0.54 

<2.2 
<0.59 
<0.95 
<0.84 
<1-8 

<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0-63 
<0.83 
<0.94 
<2.3 

<0.93 
<0.76 
<0-25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 
<1.1 

<0.71 
<1.3 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.8 
7.4 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 
3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
6.0 
1.2 

13.2 
5.0 
3.6 
2.4 
5.0 

LOO 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 
0.54 

2.2 
0.59 
0.96 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 
0.94 
2.3 

0.93 
0.76 
0.25 
0.24 
0.36 
0.36 

4.0 
0.97 

1.1 
0.71 

1.3 

DF Prepared 

REPORT OF LABORATORY ANALYSIS 

Analyzed CAS No. 

06/16/20 17:37 630-20-6 
06/16/20 17:37 71-55-6 
06/16/2017:37 79-34-5 
06/16/20 17:37 79-00-5 
06/16/2017:37 75-34-3 
06/16/20 17:37 75-35-4 
06/16/20 17:37 563-58-6 
06/16/2017:37 87-61-6 
06/16/20 17:37 96-18-4 
06/16/20 17:37 120-82-1 
06/16/2017:37 95-63-6 
06/16/20 17:37 96-12-8 
06/16/2017:37 106-93-4 
06/16/20 17:37 95-50-1 
06/16/20 17:37 107-06-2 
06/16/2017:37 78-87-5 
06/16/20 17:37 108-67-8 
06/16/2017:37 541-73-1 
06/16/20 17:37 142-28-9 
06/16/20 17:37 106-46-7 
06/16/2017:37 594-20-7 
06/16/20 17:37 95-49-8 
06/16/20 17:37 106-43-4 
06/16/2017:37 71-43-2 
06/16/20 17:37 108-86-1 
06/16/2017:37 74-97-5 
06/16/20 17:37 75-27-4 
06/16/20 17:37 75-25-2 
06/16/2017:37 74-83-9 
06/16/20 17:37 56-23-6 
06/16/20 17:37 108-90-7 
06/16/20 17:37 75-00-3 

Qual 

Qual 
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ace Analytical" 
www.pacelabs.com 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Sample: MW-402 Lab ID: 40209482011 Collected: 06/11/2013:00 Received: 06/15/20 09:15 Matrix: Water 

Parameters 

8260 MSV 

Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 

Diisopropyl ether 

Ethylbenzene 

Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 

Methyl-tert-butyl ether 

Methylene Chloride 

Naphthalene 

Styrene 
Tetrachloroethene 

Toluene 
Trichloroethane 
Trichlorofluoromethane 

Vinyl chloride 

cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 

m&p-Xylene 

n-Butylbenzene 

n-Propylbenzene 
a-Xylene 

p-lsopropyltoluene 
sec-Butyl benzene 

tert-Butylbenzene 

trans-1,2-Dichloroethene 

trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 

Dibromofluoromethane (S) 

Toluene-dB (S) 

Date: 06/17/2020 12:31 PM 

Results Units LOO LOO OF Prepared 

Analytical Method: EPA 8260 

Pace Analytical Services - Green Bay 

<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.32 

<1.5 
<1.7 
<1.2 

<0.58 
<1.2 
<3.0 

<0.33 
<0.27 
<0.26 
<0.21 
<0.17 
<0.27 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 
<0.46 

<4.4 

93 

93 

98 

ug/L 5.0 1.3 

ug/L 7.3 2.2 

ug/L 8.7 2.6 

ug/L 3.1 0.94 

ug/L 5.0 0.50 

ug/L 6.3 1.9 

ug/L 1.1 0.32 

ug/L 4.9 1.5 

ug/L 5.6 1.7 

ug/L 4.2 1.2 

ug/L 5.0 0.58 

ug/L 5.0 1.2 

ug/L 10.0 3.0 

ug/L 1.1 0.33 

ug/L 0.90 0.27 

ug/L 1.0 0.26 

ug/L 1.0 0.21 

ug/L 1.0 0.17 

ug/L 1.0 0.27 

ug/L 12.1 3.6 

ug/L 2.0 0.47 

ug/L 2.4 0.71 

ug/L 5.0 0.81 

ug/L 1.0 0.26 

ug/L 2.7 0.80 

ug/L 5.0 0.85 

ug/L 1.0 0.30 

ug/L 1.5 0.46 

ug/L 14.6 4.4 

% 70-130 

% 70-130 

% 70-130 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed CASNo. Qual 

06/16/20 17:37 67-66-3 

06/16/20 17:37 74-87-3 

06/16/20 17:37 124-48-1 

06/16/2017:37 74-95-3 

06/16/2017:37 75-71-8 

06/16/20 17:37 108-20-3 

06/16/20 17:37 100-41-4 

06/16/20 17:37 87-68-3 

06/16/2017:37 98-82-8 

06/16/20 17:37 1634-04-4 

06/16/20 17:37 75-09-2 

06/16/20 17:37 91-20-3 

06/16/2017:37 100-42-5 

06/16/2017:37 127-18-4 

06/16/20 17:37 108-88-3 

06/16/20 17:37 79-01-6 

06/16/20 17:37 75-69-4 

06/16/2017:37 75-01-4 

06/16/20 17:37 156-59-2 

06/16/20 17:37 10061-01-5 

06/16/20 17:37 179601-23-1 

06/16/20 17:37 104-61-8 

06/16/2017:37 103-65-1 

06/16/20 17:37 95-47-6 

06/16/20 17:37 99-87-6 

06/16/20 17:37 135-98-8 

06/16/2017:37 98-06-6 

06/16/20 17:37 156-60-5 

06/16/20 17:37 10061-02-6 

06/16/20 17:37 460-00-4 

06/16/2017:37 1868-53-7 

06/16/20 17:37 2037-26-5 
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QUALITY CONTROL DATA 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

QC Balch: 357687 

QC Balch Method: EPA 8260 

Analysis Method: 

Analysis Description: 

EPA 8260 

8260 MSV 

Laboratory: Pace Analytical Services - Green Bay 

Pace Analytical Services, LLC 
1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Associated Lab Samples: 40209482001, 40209482002, 40209482003, 40209482004, 40209482005, 40209482006, 40209482007, 
40209482008,40209482009,40209482010,40209482011 

METHOD BLANK: 2069353 Matrix: Water 

Associated Lab Samples: 40209482001,40209482002,40209482003,40209482004,40209482005,40209482006,40209482007, 
40209482008, 40209482009, 40209482010, 40209482011 

Blank Reporting 
Parameter Units Result Limit Analyzed Qualifiers 

1, 1, 1,2-Tetrachloroethane ug/L <0.27 1.0 06/16/20 06:10 

1,1, 1-Trichloroethane ug/L <0.24 1.0 06/16/20 06:10 

1,1,2,2-Tetrachloroethane ug/L <0.28 1.0 06/16/20 06: 10 

1, 1,2-Trichloroethane ug/L <0.55 5.0 06/16/20 06:10 

1, 1-Dichloroethane ug/L <0.27 1.0 06/16/20 06:10 

1, 1-Dichloroethene ug/L <0.24 1.0 06/16/20 06:10 

1, 1-Dichloropropene ug/L <0.54 1.8 06/16/20 06:10 

1,2,3-Trichlorobenzene ug/L <2.2 7.4 06/16/20 06:10 

1,2,3-Trich!oropropane ug/L <0.59 5.0 06/16/20 06:10 

1,2,4-Trichlorobenzene ug/L <0.95 5.0 06/16/20 06: 10 

1,2,4-Trimethylbenzene ug/L <0.84 2.8 06/16/20 06:10 

1,2-Dibromo-3-chloropropane ug/L <1.8 5.9 06/16/20 06:10 

1,2-Dibromoethane (EDB) ug/L <0.83 2.8 06/16/20 06:10 

1,2-Dichlorobenzene ug/L <0.71 2.4 06/16/20 06:10 

1,2-Dichloroethane ug/L <0.28 1.0 06/16/20 06:10 

1,2-Dichloropropane ug/L <0.28 1.0 06/16/20 06:10 

1,3,5-Trimethylbenzene ug/L <0.87 2.9 06/16/20 06:10 

1,3-Dichlorobenzene ug/L <0.63 2.1 06/16/20 06:10 

1,3-Dichloropropane ug/L <0.83 2.8 06/16/20 06:10 

1 +Dichlorobenzene ug/L <0.94 3.1 06/16/20 06:10 

2,2-Dich!oropropane ug/L <2.3 7.6 06/16/20 06:10 

2-Chlorotoluene ug/L <0.93 5.0 06/16/20 06:10 

4-Chlorotoluene ug/L <0.76 2.5 06/16/20 06:10 

Benzene ug/L <0.25 1.0 06/16/20 06:10 

Bromobenzene ug/L <0.24 1.0 06/16/20 06:10 

Bromochloromethane ug/L <0.36 5.0 06/16/20 06:10 

Bromodichloromethane ug/L <0.36 1.2 06/16/20 06:10 

Bromoform ug/L <4.0 13.2 06/16/20 06:10 

Bromomethane ug/L <0.97 5.0 06/16/20 06:10 

Carbon tetrachloride ug/L <1.1 3.6 06/16/20 06:10 

Ch!orobenzene ug/L <0.71 2.4 06/16/20 06:10 

Chloroethane ug/L <1.3 5.0 06/16/20 06:10 

Chloroform ug/L <1.3 5.0 06/16/20 06:10 

Chloromethane ug/L <2.2 7.3 06/16/20 06:10 

cis-1 ,2-Dichloroethene ug/L <0.27 1.0 06/16/20 06:10 

cis-1,3-Dichloropropene ug/L <3.6 12.1 06/16/20 06:10 

Dibromochloromethane ug/L <2.6 8.7 06/16/20 06:10 

Dibromomethane ug/L <0.94 3.1 06/16/20 06:10 

Dichlorodifluoromethane ug/L <0.50 5.0 06/16/20 06:10 

Results presented on this page are in the units Indicated by the "Units" column except where an alternate unit is presented to the right of the result. 

Date: 06/17/2020 12:31 PM 

REPORT OF LABORATORY ANALYSIS 
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QUALITY CONTROL DATA 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

METHOD BLANK: 2069353 Matrix: Water 

Pace Analytlcal Servlces, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 
(920)469-2436 

Associated Lab Samples: 40209482001,40209482002,40209482003,40209482004,40209482005,40209482006,40209482007, 
40209482008,40209482009,40209482010,40209482011 

Blank Reporting 

· Parameter Units Result Limit Analyzed Qualifiers 

Diisopropyl ether ug/L <1.9 6.3 06/16120 06:10 

Ethy!benzene ug/L <0.32 1.1 06116/20 06:10 

Hexachloro-1 ,3-butadiene ug/L 1.BJ 4.9 06/16120 06:10 

lsopropylbenzene (Cumene) ug/L <1.7 5.6 06116/20 06:10 

m&p-Xylene ug/L <0.47 2.0 06/16120 06:10 

Methyl-tart-butyl ether ug/L <1.2 4.2 06/16120 06:10 

Methylene Chloride ug/L <0.58 5.0 06/16120 06:10 

n-Butylbenzene ug/L <0.71 2.4 06/16120 06:10 

n-Propylbenzene ug/L <0.81 5.0 06/16120 06:10 

Naphthalene ug/L <1.2 5.0 06/16120 06:10 

a-Xylene ug/L <0.26 1.0 06/16120 06:10 

p-lsopropyltoluene ug/L <0.80 2.7 06/16120 06:10 

seo-Butylbenzene ugll <0.85 5.0 06116/20 06:10 

Styrene ugll <3.0 10.0 06116/20 06:10 

tert-Butylbenzene ug/L <0.30 1.0 06/16120 06:10 

Tetrachloroethene ug/L <0.33 1.1 06116/20 06:10 

Toluene ug/L <0.27 0.90 06/16120 06:10 

trans-1,2-Dichloroethene ug/L <0.46 1.5 06/16120 06:10 

trans-1,3-Dich!oropropene ug/L <4.4 14.6 06/16120 06:10 

Trichloroethene ugll <0.26 1.0 06/16120 06:10 

Trichlorofluoromethane ug/L <0.21 1.0 06116/20 06:10 

Vinyl chloride ug/L <0.17 1.0 06116/20 06:10 

4-Bromofluorobenzene (S) % 93 70-130 06/16120 06:10 

Dibromofluoromethane (S) % 99 70-130 06/16120 06:10 

Toluene-dB (S) % 98 70-130 06116/20 06:10 

LABORATORY CONTROL SAMPLE: 2069354 
Spike LCS LCS %Rec 

Parameter Units Cone. Result %Rec Limits Qualifiers 

1, 1, 1-Trichloroethane ugll 50 44.9 90 70-130 

1, 1,2,2-Tetrachloroethane ug/L 50 47.2 94 64-131 

1, 1,2-Trichloroethane ug/L 50 48.8 98 70-130 

1, 1-Dichloroethane ug/L 50 44.7 89 69-163 

1, 1-Dichloroethene ug/L 50 43.3 87 77-123 

1,2,4-Trichlorobenzene ug/L 50 45.4 91 68-130 

1,2-Dibromo-3-ch!oropropane ugll 50 41.6 83 63-130 

1,2-Dibromoethane (EDB) ug/L 50 48.7 97 70-130 

1,2-Dichlorobenzene ug/L 50 48.9 98 70-130 

1,2-Dichloroethane ugll 50 44.8 90 78-142 

1,2-Dichloropropane ugll 50 47.8 96 86-134 

1,3-Dichlorobenzene ugll 50 48.4 97 70-130 

1,4-Dichlorobenzene ug/L 50 49.2 98 70-130 

Benzene ug/L 50 45.5 91 70-130 

Results presented on this page are in the units Indicated by the "Units" column except where an alternate unit is presented to the right of the result. 

Date: 06/17/2020 12:31 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
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QUALITY CONTROL DATA 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

LABORATORY CONTROL SAMPLE: 2069354 
Spike LCS LCS 

Parameter Units Cone. Result %Rec 

Bromodichloromethane ug/L 50 50.9 
Bromoform ug/L 50 47.9 
Bromomethane ug/L 50 24.9 
Carbon tetrachloride ug/L 50 49.0 
Chlorobenzene ug/L 50 50.6 
Chloroethane ug/L 50 38.5 
Chloroform ug/L 50 45.2 
Chloromethane ug/L 50 27.8 
cis-1,2-Dichloroethene ug/L 50 45.8 
cis-1,3-Dichloropropene ug/L 50 43.0 
Dibromochloromethane ug/L 50 52.0 
Dichlorodifluoromethane ug/L 50 20.9 
Ethyl benzene ug/L 50 51.7 
lsopropylbenzene (Cumene) ug/L 50 47.5 
m&p-Xy!ene ug/L 100 106 
Methyl-tert-butyl ether ug/L 50 39.7 
Methylene Chloride ug/L 50 42.9 
a-Xylene ug/L 50 52.4 
Styrene ug/L 50 48.9 
Tetrachloroethene ug/L 50 52.2 
Toluene u9/L 50 50.6 
trans-1,2-Dichloroethene ug/L 50 45.9 
trans-1,3-Dichloropropene u9/L 50 41.6 
Trichloroethene ug/L 50 50.2 
Trich\orofluoromethane ug/L 50 43.3 
Vinyl chloride ug/L 50 32.7 
4-Bromofluorobenzene (S) % 
Dibromofluoromethane (S) % 
Toluene-d8 (S) % 

102 
96 
50 
98 

101 
77 
90 
66 
92 
86 

104 
42 

103 
95 

106 
79 
86 

105 
98 

104 
101 
92 
83 

100 
87 
65 
98 
96 
99 

%Rec 
Limits 

70-130 
70-130 
39-129 
70-132 
70-130 
66-140 
75-132 
32-143 
70-130 
70-130 
70-130 
10-141 
80-120 
70-130 
70-130 
61-129 
70-130 
70-130 
70-130 
70-130 
80-120 
70-130 
69-130 
70-130 
75-145 
51-140 
70-130 
70-130 
70-130 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Qualifiers 

Results presented on this ))age are In the units Indicated by the "Units" column except where an alternate unit is presented to the right of the result. 

Date: 06/17/2020 12:31 PM 

REPORT OF LABORATORY ANALYSIS 
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Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)468-2436 

QUALIFIERS 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

DEFINITIONS 

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot. 

ND - Not Detected at or above LOO. 

J - Estimated concentration at or above the LOO and below the LOQ. 

LOO - Limit of Detection adjusted for dilution factor, percent moisture, Initial weight and final volume. 

LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume. 

S - Surrogate 
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is 
a combined concentration. 
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPO values. 

LCS(D) - Laboratory Control Sample (Duplicate) 

MS(D) - Matrix Spike (Duplicate) 

DUP - Sample Duplicate 

RPO - Relative Percent Difference 

NC - Not Calculable. 

SG - Silica Gel - Clean-Up 

U - Indicates the compound was analyzed for, but not detected at or above the adjusted LOO. 
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for 
each analyte is a combined concentration. 
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes. 

TNI - The NELAC Institute. 

Date: 06/17/2020 12:31 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Seivices, LLC. Page 26 of 30 



aceAna!ytical• 
www.pacelabs.com 

QUALITY CONTROL DATA CROSS REFERENCE TABLE 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 2ND QTR GW-BROACH WELLS 

Pace Project No.: 40209482 

Lab ID Sample ID 

40209482001 MW-11 
40209482002 MW-13 
40209482003 MW-14 
40209482004 MW-15 
40209482005 MW-17 
40209482006 MW-19 
40209482007 MW-22 
40209482008 MW-23 
40209482009 MW-24 
40209482010 MW-26 
40209482011 MW-402 

Date: 06/17/2020 12:31 PM 

QC Batch Method QC Batch 

EPA8260 357687 
EPA8260 357687 
EPA8260 357687 
EPA8260 357687 
EPA8260 357687 
EPA8260 357687 
EPA8260 357687 
EPA8260 357687 
EPA8260 357687 
EPA8260 357687 
EPA8260 357687 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. 

Analytical 
Analytical Method Batch 
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. . . Sample Preservation Re'Ciipt Form . . 
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"" Pace Analytical Services, LLC O 
1241 BeUevtie Street, Suite 9 ~ 

Green Bay, WI 54302 ~ 
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ace Analyticat" 
www.pacelabs.com 

August 05, 2019 

John Ruetz 
Environmental Audits Inc 
11327 W Lincoln Ave 
West Allis, WI 53227 

RE: Project: TD P3 3RD QTR GW 
Pace Project No.: 40192195 

Dear John Ruetz: 

Pace Analytlcal Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Enclosed are the analytical results for sample(s) received by the laboratory on August 01, 2019. The 
results relate only to the samples included in this report. Results reported herein conform to the most 
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where 
applicable, unless otherwise noted in the body of the report. 

If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

~ 7n~ 
""" I 

Dan Milewsky 
dan.milewsky@pacelabs.com 
(920)469-2436 
Project Manager 

Enclosures 

cc: Ed Raymond, Environmental Audits, Inc 
Steve Tiber, Environmental Audits Inc. 

Stephanie Wagner, Environmental Audits, Inc. 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. Page 1 of 26 



ace Analytical° 
www.paoelabs.com 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

Green Bay Certification IDs 
1241 Bellevue Street, Green Bay, WI 54302 
Florida/NELAP Certification#: E87948 

Illinois Certification #: 200050 
Kentucky UST Certification#: 82 

Louisiana Certification #: 04168 
Minnesota Certification#: 055-999-334 

New York Certification #: 12064 
North Dakota Certification#: R-150 

CERTIFICATIONS 

Virginia VELAP 10: 460263 
South Carolina Certification#: 83006001 
Texas Certification #: T104 704529-14-1 
Wisconsin Certification #: 405132750 
Wisconsin DATCP Certification#: 105-444 

USDA Soil Permit#: P330-16-00157 
Federal Fish & Wildlife Permit#: LE51774A-0 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 
(920)469-2436 

Page 2 of 26 



ace Analyticat® 
www.pacelabs.com 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

Lab ID Sample ID 

40192195001 MW-402 N 

40192195002 MW-11 

40192195003 MW-12 

40192195004 MW-13 

40192195005 MW-15 

40192195006 MW-19 

40192195007 MW-26 

SAMPLE SUMMARY 

Matrix Date Collected Date Received 

Water 07130/19 00:00 08101/19 09:30 

Water 07/30119 00:00 08/01/19 09:30 

Water 07130119 00:00 08/01119 09:30 

Water 07/30119 00:00 08101/19 09:30 

Water 07130119 00:00 08/01119 09:30 

Water 07/30/19 00:00 08/01119 09:30 

Water 07130119 00:00 08/01119 09:30 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 
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ace Analytical" 
www.pacelabs.com 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

Lab ID Sample ID 

40192195001 MW-402 N 

40192195002 MW'11 

40192195003 MW-12 

40192195004 MW-13 

40192195005 MW-15 

40192195006 MW-19 

40192195007 MW,26 

SAMPLE ANALYTE COUNT 

Method 

WI MOD ORO 

EPA8260 

WI MODDRO 

EPA 8260 

EPA8260 

WI MOD ORO 

EPA8260 

WI MODDRO 

EPA8260 

WI MODDRO 

EPA 8260 

WI MODDRO 

EPA8260 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Selitices, LLC. 

Analysts 

MRN 

LAP 

MRN 

LAP 

LAP 

MRN 

LAP 

MRN 

LAP 

MRN 

LAP 

MRN 

LAP 

Pace Analytical Seivices, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Analytes 
Reported 

64 

1 

64 

64 

1 

64 

1 

64 

64 

64 

Page 4 of 26 



ace Analytical° 
www.pacslabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

Sample: MW-402 N 

Parameters 

WIDROGCS 

Diesel Range Organics 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trich\oroethane 
1, 1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2+Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1 ,4wDichlorobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 

Benzene 
Bromobenzene 

Bromochloromethane 
Bromodich!oromethane 

Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 

Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 

Dibromomethane 
Dich!orodifluoromethane 

Diisopropyl ether 
Ethylbenzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 
Methyl-tart-butyl ether 
Methylene Chloride 

Date: 08/05/2019 05:05 PM 

Lab ID: 40192195001 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Results Units LOO LOD DF Prepared Analyzed GAS No. Qual 

Analytical Method: WI MOD DRO Preparation Method: WI MOD ORO 

0.039J rng/L 0.050 0.015 08/02/19 08:51 08/05/1911:58 

Analytical Method: EPA8260 

<0.27 
<0.24 
<0.28 
<0.55 
0.31J 
<0.24 
<0.54 
<0.63 
<0.59 
<0.95 
<0.84 

<1.8 
<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 
<0.94 

<2.3 
<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 
<0.17 
<0.71 

<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.22 

<1.2 
<0.39 

<1.2 
<0.58 

u9/L 
u9/L 
ug/L 
u9/L 
u9/L 
u9/L 
u9/L 
ug/L 
ug/L 
u9/L 
u9/L 
u9/L 
ug/L 
u9/L 
u9/L 
u9/L 
u9/L 
ug/L 
u9/L 
ug/L 
ug/L 
u9/L 
u9/L 
ug/L 
u9/L 
u9/L 
u9/L 
ug/L 
u9/L 
u9/L 
u9/L 
u9/L 
u9/L 
u9/L 
u9/L 
u9/L 
ug/L 
u9/L 
u9/L 
u9/L 
ug/L 
u9/L 
ug/L 

1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.8 
5.0 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 
3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5,0 
4.2 
5.0 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 
0.54 
0.63 
0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 
0.94 

2.3 
0.93 
0.76 
0.25 
0.24 
0.36 
0.36 

4.0 
0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

08/02/19 10:40 630-20-6 
08/02/1910:40 71-55-6 
08/02/19 10:40 79.34.5 
08/02/19 10:40 79-00-5 
08/02/1910:40 75-34-3 M1,R1 
08/02/19 10:40 75.35.4 
08/02/19 10:40 563-58-6 
08/02/1910:40 87-61-6 
08/02/1910:40 96-18-4 
08/02/19 10:40 120-82-1 
08/02/1910:40 95-63-6 
08/02/1910:40 96-12-8 
08/02/19 10:40 106-93-4 
08/02/1910:40 95-50-1 
08/02/1910:40 107-06-2 M1 
08/02/1910:40 78-87-5 M1 
08/02/1910:40 108-67-8 
08/02/1910:40 541-73-1 
08/02/1910:40 142-28-9 
08/02/1910:40 106-46-7 
08/02/1910:40 594-20-7 
08/02/1910:40 95-49-8 
08/02/19 10:40 106-43-4 
08/02/1910:40 71-43-2 
08/02/1910:40 108-86-1 
08/02/1910:40 74.97.5 
08/02/1910:40 75-27-4 
08/02/1910:40 75-25-2 
08/02/1910:40 74-83-9 
08/02/19 10:40 56-23-5 
08/02/1910:40 108-90-7 
08/02/1910:40 75-00-3 
08/02/1910:40 67-66-3 M1 
08/02/1910:40 74-87-3 
08/02/1910:40 124-48-1 
08/02/1910:40 74.95.3 
08/02/1910:40 75-71-8 
08/02/1910:40 108-20-3 
08/02/1910:40 100-41-4 M1 
08/02/19 10:40 87-68-3 
08/02/19 10:40 98-82-8 
08/02/1910:40 1634-04-4 
08/02/1910:40 75-09-2 M1 

Page 5 of 26 



ace Analytical° 
www,pecelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

Sample: MW-402 N 

Parameters 

8260 MSV 

Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Trichlorofluoromethane 

Vinyl chloride 
cls-1,2-Dichloroethene 
cis-1,3-Dichloropropene 

m&p-Xylene 
n-Butylbenzene 

n-Propylbenzene 
a-Xylene 
p-!sopropyltoluene 
sec-Butyl benzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1, 3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S} 
Dibromofluoromethane (S) 

Toluene-dB (S) 

Sample: MW-11 

Parameters 

WIDROGCS 

Diesel Range Organics 

8260 MSV 

1, 1,1,2-Tetrachloroethane 

1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 

1,1,2-Trichloroethane 

1, 1-Dichloroethane 
1,1-Dich!oroethene 

1, 1-Dichloropropene 
1,2,3-Trich!orobenzene 

1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane {EDB) 

Date: 08/05/2019 05:05 PM 

Lab ID: 40192195001 Collected: 07130/19 00:00 Received: 08/01119 09:30 Matrix: Water 

Results Units LOQ LOD DF Prepared Analyzed CAS No. Qual 

Analytical Method: EPA 8260 

<1.2 ug/L 5.0 1.2 08/02119 10:40 91-20-3 

<0.47 ug/L 1.6 0.47 08/02/1910:40 100-42-5 

<0.33 ug/L 1.1 0.33 08/02/1910:40 127-18-4 

<0.17 ug/L 5.0 0.17 08/02119 10:40 108-88-3 

<0.26 ug/L 1.0 0.26 08/02119 10:40 79-01-6 

<0.21 ug/L 1.0 0.21 08/02119 10:40 75-69-4 

<0.17 ug/L 1.0 0.17 08102/19 10:40 75-01-4 

<0.27 ug/L 1.0 0.27 08/02/1910:40 156-59-2 M1,R1 

<3.6 ug/L 12.1 3.6 08102/19 10:40 10061-01-5 

<0.47 ug/L 2.0 0.47 08102/19 10:40 179601-23-1 

<0.71 ug/L 2.4 0.71 08/02119 10:40 104-51-8 

<0.81 ug/L 5.0 0.81 08/02119 10:40 103-65-1 

<0.26 ug/L 1.0 0.26 08/02/1910:40 95-47-6 

<0.80 ug/L 2.7 0.80 08/02119 10:40 99-87-6 

<0.85 ug/L 5.0 0.85 08/02119 10:40 135-98-8 

<0.30 ug/L 1.0 0.30 08/02119 10:40 98-06-6 

<1.1 ug/L 3.6 1.1 08/02119 10:40 156-60-5 

<4.4 ug/L 14.6 4.4 08102/19 10:40 10061-02-6 

94 % 70-130 08/02119 10:40 460-00-4 

100 % 70-130 08/02119 10:40 1868-53-7 

95 % 70-130 08/02/19 10:40 2037-26-5 

Lab ID: 40192195002 Collected: 07/30/19 00:00 Received: 08/01119 09:30 Matrix: Water 

Results Units LOQ LOD DF Prepared 

Analytical Method: WI MOD ORO Preparation Method: WI MOD ORO 

0.62 mg/L 0.050 0.015 08102/19 08:51 

Analytical Method: EPA 8260 

<0.54 
8.3 

<0.55 
<1.1 
40.5 
1.2J 
<1.1 
<1.3 
<1.2 
<1.9 
<1.7 
<3.5 
<1.7 

ug/L 2.0 0.54 2 

ug/L 2.0 0.49 2 

ug/L 2.0 0.55 2 

ug/L 10.0 1.1 2 

ug/L 2.0 0.55 2 

ug/L 2.0 0.49 2 

ug/L 3.6 1.1 2 

ug/L 10.0 1.3 2 

ug/L 10.0 1.2 2 

ug/L 10.0 1.9 2 

ug/L 5.6 1.7 2 

ug/L 11.8 3.5 2 

ug/L 5.5 1.7 2 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed CAS No. 

08/05/1912:07 

08/05/1910:13 630-20-6 

08/05/1910:13 71-55-6 

08/05/1910:13 79-34-5 

08/05/1910:13 79-00-5 

08/05/1910:13 75-34-3 

08/05/19 10: 13 75-35-4 

08/05/1910:13 563-58-6 

08/05/1910:13 87-61-6 

08/05/1910:13 96-18-4 

08/05/1910:13 120-82-1 

08/05/1910:13 95-63-6 

08/05/1910:13 96-12-8 

08/05/1910:13 106-93-4 

Qual 

DC 

Page 6 of 26 



µIf!~· Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

ANALYTICAL RESULTS 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

Sample: MW-11 Lab ID: 40192195002 Collected: 07130119 00:00 Received: 08/01/19 09:30 Matrix: Water 

Parameters Results Units LOQ LOO OF Prepared Analyzed CAS No. Qual 

8260 MSV Analytical Method: EPA 8260 

1,2-Dichlorobenzene <1.4 ug/L 4.7 1.4 2 08/05/1910:13 95-50-1 
1,2-Dichloroethane <0.56 ug/L 2.0 0.56 2 08/05/1910:13 107-06-2 
1,2-Dichloropropane <0.57 ug/L 2.0 0.57 2 08/05/1910:13 78-87-5 
1,3,5-Trimethylbenzene <1.7 ug/L 5.8 1.7 2 08/05/1910:13 108-67-8 
1,3-Dichlorobenzene <1.3 ug/L 4.2 1.3 2 08/05/1910:13 541-73-1 
1,3-Dichloropropane <1.7 ug/L 5.5 1.7 2 08/05/1910:13 142-28-9 
1,4-Dichlorobenzene <1.9 ug/L 6.3 1.9 2 08/05/1910:13 106-46-7 
2,2-Dichloropropane <4.5 ug/L 15.1 4.5 2 08/05/1910:13 594-20-7 
2-Chlorotoluene <1.9 ug/L 10.0 1.9 2 08/05/1910:13 95-49-8 
4-Chlorotoluene <1.5 ug/L 5.0 1.5 2 08/05/1910:13 106-43-4 
Benzene <0.49 ug/L 2.0 0.49 2 08/05/1910:13 71-43-2 
Bromobenzene <0.48 ug/L 2.0 0.48 2 08/05/1910:13 108-86-1 
Bromochloromethane <0.72 ug/L 10.0 0.72 2 08/05/1910:13 74-97-5 
Bromodichloromethane <0.73 ug/L 2.4 0.73 2 08/05/1910:13 75-27-4 
Bromoform <7.9 ug/L 26.5 7.9 2 08/05/1910:13 75-25-2 
Bromomethane <1.9 ug/L 10.0 1.9 2 08/05/19 10:13 74-83-9 
Carbon tetrachloride <0.33 ug/L 2.0 0.33 2 08/05/1910:13 56-23-5 
Chlorobenzene <1.4 ug/L 4.7 1.4 2 08/05/1910:13 108-90-7 
Chloroethane 41.0 ug/L 10.0 2.7 2 08/05/1910:13 75-00-3 
Chloroform <2.5 ug/L 10.0 2.5 2 08/05/1910:13 67-66-3 
Chloromethane <4.4 ug/L 14.6 4.4 2 08/05/1910:13 74-87-3 
Dibromochloromethane <5.2 ug/L 17.3 5.2 2 08/05/1910:13 124-48-1 
Dibromomethane <1.9 ug/L 6.2 1.9 2 08/05/1910:13 74-95-3 
Dichlorodifluoromethane <1.0 ug/L 10.0 1.0 2 08/05/1910:13 75-71-8 
Diisopropyl ether <3.8 ug/L 12.6 3.8 2 08/05/1910:13 108-20-3 
Ethy!benzene <0.44 ug/L 2.0 0.44 2 08/05/1910:13 100-41-4 
Hexachloro-1,3-butadiene <2.4 ug/L 10.0 2.4 2 08/05/1910:13 87-68-3 
lsopropylbenzene (Cumene) <0.79 ug/L 10.0 0.79 2 08/05/1910:13 98-82-8 
Methyl-tert-butyl ether <2.5 ug/L 8.3 2.5 2 08/05/1910:13 1634-04-4 
Methylene Chloride <1.2 ug/L 10.0 1.2 2 08/05/1910:13 75-09-2 
Naphthalene <2.4 ug/L 10.0 2.4 2 08/05/1910:13 91-20-3 
Styrene <0.93 ug/L 3.1 0.93 2 08/05/1910:13 100-42-5 
Tetrachloroethene 2.8 ug/L 2.2 0.65 2 08/05/1910:13 127-18-4 
Toluene <0.34 ug/L 10.0 0.34 2 08/05/1910:13 108-88-3 
Trichloroethane 4.8 ug/L 2.0 0.51 2 08/05/1910:13 79-01-6 
Trich!orofluoromethane <0-43 ug/L 2.0 0.43 2 08/05/1910:13 75-69-4 
Vinyl chloride 2.0 ug/L 2.0 0.35 2 08/05/1910:13 75-01-4 
cis-1,2-Dichloroethene 143 ug/L 2.0 0.54 2 08/05/1910:13 156-59-2 
cis-1,3-Dichloropropene <7.3 ug/L 24.2 7.3 2 08/05/1910:13 10061-01-5 
m&p-Xylene <0.93 ug/L 4.0 0.93 2 08/05/1910:13 179601-23-1 
n-Butylbenzene <1.4 ug/L 4.7 1.4 2 08/05/1910:13 104-51-8 
n-Propylbenzene <1.6 ug/L 10.0 1.6 2 08/05/1910:13 103-65-1 
a-Xylene <0.52 ug/L 2.0 0.52 2 08/05/1910:13 95-47-6 
p-lsopropyltoluene <1.6 ug/L 5.3 1.6 2 08/05/1910:13 99-87-6 
sec-Butyl benzene <1.7 ug/L 10.0 1.7 2 08/05/1910:13 135-98-8 
tert-Butylbenzene <0.61 ug/L 2.0 0.61 2 08/05/1910:13 98-06-6 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
Date: 08/05/2019 05:05 PM without the written consent of Pace Analytical Services, LLC. Page 7 of 26 



ace Analytical" 
www.pecelabs.com 

ANALYTICAL RESULTS 

Project: TD P3 3RD OTR GW 

Pace Project No.: 40192195 

Sample: MW-11 Lab ID: 40192195002 Collected: 07/30/19 00:00 Received: 

Parameters Results Units LOO LOD DF Prepared 

8260 MSV Analytical Method: EPA8260 

trans-1 ,2-Dichloroethene 7.6 ug/L 7.3 2.2 2 

trans-1,3-Dichloropropene <8.7 ug/L 29.1 8.7 2 

Surrogates 
4-Bromofluorobenzene (S) 93 % 70-130 2 

Dibromofluoromethane (S) 106 % 70-130 2 

Toluene-dB (S) 94 % 70-130 2 

Sample: MW-12 Lab ID: 40192195003 Collected: 07/30/19 00:00 Received: 

Parameters Results Units LOO LOD DF Prepared 

8260 MSV Analytical Method: EPA8260 

1,1, 1,2-Tetrachloroethane <0.27 ug/L 1.0 0.27 

1, 1, 1-Trichloroethane <0.24 ug/L 1.0 0.24 

1, 1,2,2-Tetrachloroethane <0.28 ug/L 1.0 0,28 

1, 1,2-Trlchloroethane <0.55 ug/L 5.0 0.55 

1, 1-Dich!oroethane <0.27 ug/L 1.0 0.27 

1, 1-Dichloroethene <0.24 u9/L 1.0 0.24 

1, 1-Dichloropropene <0.54 ug/L 1.8 0.54 

1,2,3-Trichlorobenzene <0.63 ug/L 5.0 0.63 

1,2,3-Trichloropropane <0.59 ug/L 5.0 0.59 

1,2,4-Trichlorobenzene <0.95 ug/L 5.0 0.95 

1,2+Trimethylbenzene <0.84 ug/L 2.8 0.84 

1,2-Dibromo-3-chloropropane <1.8 ug/L 5.9 1.8 

1,2-Dibromoethane (EDB) <0.83 ug/L 2.8 0.83 

1,2-Dich!orobenzene <0.71 ug/L 2.4 0.71 

1,2-Dichloroethane <0.28 ug/L 1.0 0.28 

1,2-Dichloropropane <0.28 ug/L 1.0 0.28 

1 ,3,5-Trimethylbenzene <0.87 ug/L 2.9 0.87 

1,3-Dichlorobenzene <0.63 ug/L 2.1 0.63 

1,3-Dichloropropane <0.83 ug/L 2.8 0.83 

1,4-Dichlorobenzene <0.94 ug/L 3.1 0.94 

2,2-Dichloropropane <2.3 ug/L 7.6 2.3 

2-Chloroto!uene <0.93 ug/L 5.0 0.93 

4-Chlorotoluene <0.76 ug/L 2.5 0.76 

Benzene <0.25 ug/L 1.0 0.25 

Bromobenzene <0.24 ug/L 1.0 0.24 

Bromochloromethane <0.36 ug/L 5.0 0.36 

Bromodichloromethane <0.36 ug/L 1.2 0.36 

Bromoform <4.0 ug/L 13.2 4.0 

Bro mo methane <0.97 ug/L 5.0 0.97 

Carbon tetrachloride <0.17 ug/L 1.0 0.17 

Chlorobenzene <0,71 ug/L 2.4 0.71 

Chloroethane <1.3 ug/L 5.0 1.3 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 

Date: 08/05/2019 05:05 PM without the written consent of Pace Analytical Services, LLC. 

Pace Analytlcal Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

08/01/19 09:30 Matrix: Water 

Analyzed GAS No. Qual 

08/05/1910:13 156-60-5 

08/05/1910:13 10061-02-6 

08/05/19 10:13 460-00-4 

08/05/1910:13 1868-53-7 

08/05/1910:13 2037-26-5 

08/01/19 09:30 Matrix: Water 

Analyzed GAS No. Qual 

08/02/19 12:58 630-20-6 

08/02/1912:58 71-55-6 

08/02/1912:58 79-34-5 

08/02/19 12:58 79-00-5 

08/02/1912:58 75-34-3 

08/02/19 12:58 75-35-4 

08/02/1912:58 563-58-6 

08/02/1912:58 87-61-6 

08/02/1912:58 96-18-4 

08/02/19 12:58 120-82-1 

08/02/1912:58 95-63-6 

08/02/1912:58 96-12-8 

08/02/1912:58 106-93-4 

08/02/1912:58 95-50-1 

08/02/19 12:58 107-06-2 

08/02/1912:58 78-87-5 

08/02/19 12:58 108-67-8 

08/02/1912:58 541-73-1 

08/02/1912:58 142-28-9 

08/02/1912:58 106-46-7 

08/02/1912:58 594-20-7 

08/02/19 12:58 95-49-8 

08/02/1912:58 106-43-4 

08/02/1912:58 71-43-2 

08/02/1912:58 108-86-1 

08/02/19 12:58 74-97-5 

08/02/1912:58 75-27-4 

08/02/19 12:58 75-25-2 

08/02/1912:58 74-83-9 

08/02/1912:58 56-23-5 

08/02/1912:58 108-90-7 

08/02/19 12:58 75'00-3 

Page 8 of 26 



-ace Analytical° 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 3RD OTR GW 

Pace Project No.: 40192195 

Sample: MW-12 

Parameters 

8260 MSV 

Chloroform 
Chiaro methane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethyl benzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene {Cumene) 
Methyl-tert-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trlchloroethene 
Trichlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propy!benzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butyl benzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-13 

Parameters 

WIDROGCS 

Diesel Range Organics 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 

Date: 08/05/2019 05:05 PM 

Lab ID: 40192195003 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Results Units LOO LOO OF Prepared Analyzed GAS No. Qual 

Analytical Method: EPA 8260 

<1.3 ug/L 5.0 1.3 08/02/1912:58 67-66-3 

<2.2 ug/L 7.3 2.2 08/02/19 12:58 74-87-3 

<2.6 ug/L 8.7 2.6 08/02/19 12:58 124-48-1 

<0.94 ug/L 3.1 0.94 08/02/1912:58 74-95-3 

<0.50 ug/L 5.0 0.50 08/02/19 12:58 75-71-8 

<1.9 ug/L 6.3 1.9 08/02/1912:58 108-20-3 

<0.22 ug/L 1.0 0.22 08/02/19 12:58 100-41-4 

<1.2 ug/L 5.0 1.2 08/02/19 12:58 87-68-3 

<0.39 ug/L 5.0 0.39 08/02/1912:58 98-82-8 

<1.2 ug/L 4.2 1.2 08/02/1912:58 1634-04-4 

<0.58 ug/L 5.0 0.58 08/02/1912:58 75-09-2 

<1.2 ug/L 5.0 1.2 08/02/19 12:58 91-20-3 

<0.47 ug/L 1.6 0.47 08/02/19 12:58 100-42-5 

<0.33 ug/L 1.1 0.33 08/02/19 12:58 127-18-4 

<0.17 ug/L 5.0 0.17 08/02/1912:58 108-88-3 

<0.26 ug/L 1.0 0.26 08/02/1912:58 79-01-6 

<0.21 ug/L 1.0 0.21 08/02/1912:58 75-69-4 

<0.17 ug/L 1.0 0.17 08/02/19 12:58 75-01-4 

<0.27 ug/L 1.0 0.27 08/02/1912:58 156-59-2 

<3.6 ug/L 12.1 3.6 08/02/1912:58 10061-01-5 

<0.47 ug/L 2.0 0.47 08/02/1912:58 179601-23-1 

<0.71 ug/L 2.4 0.71 08/02/1912:58 104-51-8 

<0.81 ug/L 5.0 0.81 08/02/19 12:58 103-65-1 

<0.26 ug/L 1.0 0.26 08/02/19 12:58 95-47-6 

<0.80 ug/L 2.7 0.80 08/02/19 12:58 99-87-6 

<0.85 ug/L 5.0 0.85 08/02/1912:58 135-98-8 

<0.30 ug/L 1.0 0.30 08/02/1912:58 98-06-6 

<1.1 ug/L 3.6 1.1 08/02/1912:58 156-60-5 

<4.4 ug/L 14.6 4.4 08/02/1912:58 10061-02-6 

95 % 70-130 08/02/19 12:58 460-00-4 

101 % 70-130 08/02/1912:58 1868-53-7 

95 % 70-130 08/02/1912:58 2037-26-5 

Lab ID: 40192195004 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Results Units LOO LOO OF Prepared 

Analytical Method: WI MOD ORO Preparation Method: WI MOD ORO 

0.17 mg/L 0.051 0.015 08/02/19 08:51 

Analytical Method: EPA 8260 

<0.27 
0.39J 

ug/L 1.0 0.27 
ug/L 1.0 0.24 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. 

08/05/1912:16 

08/02/1913:20 630-20-6 

08/02/19 13:20 71-55-6 

Qual 

DC 

Page 9 of 26 



ace Analytical° 
www.pacefabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

Sample: MW-13 

Parameters 

8260 MSV 

1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2, 3-Trichloropropane 
1,2,4-Trichlorobenzene 
1, 2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1, 3, 5-Trimethylbenzene 
1,3-Dichlorobenzene 
1, 3-Dichloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Chloroto!uene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Ch!orobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromoch\oromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropy! ether 
Ethyl benzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 
Methy\-tert~butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrach!oroethene 
Toluene 
Trichloroethene 

Date: 08/05/2019 05:05 PM 

Lab ID: 40192195004 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Results Units LOQ LOO OF Prepared 

Analytical Method: EPA 8260 

<0.28 
<0.55 

1.2 
<0.24 
<0.54 
<0.63 
<0.59 
<0.95 
<0.84 
<1.8 

<0.83' 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 
<0.94 

<2.3 
<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 
<0.17 
<0.71 

1.7J 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.22 

<1.2 
<0.39 

<1.2 
<0.58 

<1.2 
<0.47 
<0.33 
<0.17 
<0.26 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

1.0 
5.0 
1.0 
1.0 
1.8 
5.0 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 
3.1 

7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 

3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 

5.0 
1.6 

1.1 
5.0 
1.0 

0.28 
0.55 
0.27 
0.24 
0.54 
0.63 
0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 
0.94 

2.3 
0.93 
0.76 
0.25 
0.24 
0.36 
0.36 
4.0 

0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

1.2 
0.47 
0.33 
0.17 
0.26 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed CAS No. 

08/02/19 13:20 79-34-5 
08/02/1913:20 79-00-5 
08/02/19 13:20 75-34-3 
08/02/1913:20 75-35-4 
08/02/19 13:20 563-58-6 
08/02/19 13:20 87-61-6 
08/02/1913:20 96-18-4 

08/02/19 13:20 120-82-1 
08/02/1913:20 95-63-6 
08/02/1913:20 96-12-8 
08/02/1913:20 106-93-4 
08/02/19 13:20 95-50-1 
08/02/1913:20 107-06-2 
08/02/1913:20 78-87-5 
08/02/1913:20 108-67-8 
08/02/1913:20 541-73-1 
08/02/1913:20 142-28-9 
08/02/1913:20 106-46-7 
08/02/1913:20 594-20-7 
08/02/1913:20 95-49-B 
08/02/19 13:20 106-43-4 
08/02/1913:20 71-43-2 
08/02/1913:20 108-86-1 
08/02/1913:20 74-97-5 
08/02/1913:20 75-27-4 
08/02/19 13:20 75-25-2 
08/02/1913:20 74-83-9 
08/02/19 13:20 56-23-5 
08/02/1913:20 108-90-7 
08/02/1913:20 75-00-3 
08/02/1913:20 67-66-3 
08/02/1913:20 74-87-3 
08/02/1913:20 124-48-1 

08/02/1913:20 74-95-3 
08/02/1913:20 75-71-8 

08/02/19 13:20 108-20-3 
08/02/1913:20 100-41-4 
08/02/1913:20 87-68-3 
08/02/1913:20 98-82-8 
08/02/1913:20 1634-04-4 
08/02/19 13:20 75-09-2 

08/02/1913:20 91-20-3 
08/02/19 13:20 100-42-5 

08/02/1913:20 127-18-4 
08/02/19 13:20 108-88-3 
08/02/1913:20 79-01-6 

Qual 
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ace Analytical° 
www.pecelebs.oom 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

Sample: MW-13 

Parameters 

8260 MSV 

Trichlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propy!benzene 
a-Xylene 
p-lsopropylto!uene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1, 3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene {S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-15 

Parameters 

WIDROGCS 

Diesel Range Organics 

8260 MSV 

1,1, 1,2-Tetrachloroethane 
1,1, 1-Trich!oroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-T richlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobe.nzene 
1,2,4-T rimethy\benzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1, 3, 5-T rimethylbenzene 
1,3-Dichlorobenzene 

Date: 08/05/2019 05:05 PM 

Lab ID: 40192195004 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

<0.21 
<0.17 
<0.27 

<3.6 
<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 

<1.1 
<4.4 

94 
95 
93 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

1.0 

1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
3.6 

14.6 

70-130 
70-130 
70-130 

LOD 

0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 

1.1 
4.4 

DF Prepared Analyzed CAS No. 

08/02/19 13:20 75-69-4 

08/02/1913:20 75-01-4 
08/02/19 13:20 156-59-2 
08/02/1913:20 10061-01-5 
08/02/19 13:20 179601-23-1 
08/02/1913:20 104-51-8 
08/02/19 13:20 103-65-1 
08/02/1913:20 95-47-6 
08/02/1913:20 99-87-6 
08/02/19 13:20 135-98-8 
08/02/19 13:20 98-06-6 
08/02/19 13:20 156-60-5 
08/02/1913:20 10061-02-6 

08/02/19 13:20 460-00-4 
08/02/1913:20 1868-53-7 
08/02/1913:20 2037-26-5 

Lab ID: 40192195005 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Results Units LOO LOD DF Prepared Analyzed CAS No. 

Analytical Method: WI MOD ORO Preparation Method: WI MOD ORO 

0.058 mg/L 0.051 0.015 08/02/19 08:51 08/05/19 12:25 

Analytical Method: EPA 8260 

<0.27 
<0.24 
<0.28 
<0.55 
<0.27 
<0.24 
<0.54 
<0.63 
<0.59 
<0.95 
<0.84 

<1.8 
<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.8 
5.0 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 

0.27 
0.24 

0.28 
0.55 
0.27 
0.24 

0.54 
0.63 
0.59 

0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 

0.63 

REPORT OF LABORATORY ANALYSIS 

08/02/1911:02 630-20'6 
08/02/1911:02 71-55-6 
08/02/1911:02 79-34-5 
08/02/19 11 :02 79-00-5 
08/02/1911:02 75-34-3 
08/02/1911 :02 75-35-4 
08/02/1911:02 563-58-6 
08/02/1911:02 87-61-6 
08/02/1911:02 96-18-4 
08/02/1911:02 120-82-1 
08/02/1911:02 95-63-6 
08/02/1911:02 96-12-8 
08/02/1911:02 106-93-4 
08/02/19 11 :02 95-50-1 
08/02/1911:02 107-06-2 
08/02/1911:02 78-87-5 
08/02/1911:02 108-67-8 
08/02/1911:02 541-73-1 

Qua\ 

Qual 

DC 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. Page 11 of 26 



ace Analytical" 
www.p11cel11bs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

Sample: MW-15 

Parameters 

8260 MSV 

1,3-Dichloropropane 

1 +Dichlorobenzene 
2,2-Dichloropropane 

2-Chlorotoluene 

4-Chlorotoluene 
Benzene 
Bromobenzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 
Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 
Dibromochloromethane 

Dibromomethane 

Dichlorodifluoromethane 

Dlisopropy! ether 

Ethyl benzene 
Hexachloro-1,3-butadiene 

lsopropylbenzene (Cumene) 

Methyl-tert-butyl ether 
Methylene Chloride 

Naphthalene 

Styrene 

Tetrachloroethene 

Toluene 

Trichloroethane 
Trichlorofluoromethane 

Vinyl chloride 
cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

m&p-Xylene 

n-Butylbenzene 
n-Propylbenzene 

a-Xylene 
p-lsopropyltoluene 

sec-Butylbenzene 

tert-Buty!benzene 

trans-1,2-Dichloroethene 

trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 

Dibromofluoromethane (S) 

Date: 08/05/2019 05:05 PM 

Lab ID: 40192195005 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Results Units LOO LOD DF Prepared 

Analytical Method: EPA 8260 

<0.83 
<0.94 

<2.3 
<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 
<0.17 
<0.71 

<1.3 

<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.22 
<1.2 

<0.39 
<1.2 

<0.58 
<1.2 

<0.47 
<0.33 
<0.17 
<0.26 
<0.21 
<0.17 
<0.27 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 

<1.1 
<4.4 

93 
98 

u9/L 
ug/L 
ug/L 

u9/L 
ug/L 

u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

u9/L 
u9/L 
u9/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

u9/L 
u9/L 
ug/L 
ug/L 

u9/L 
ug/L 

u9/L 
ug/L 

u9/L 
ug/L 
ug/L 
ug/L 

u9/L 
ug/L 
u9/L 
ug/L 

u9/L 
ug/L 

% 
% 

2.8 
3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 
5.0 
1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
3.6 

14.6 

70-130 
70-130 

0.83 
0.94 

2.3 
0.93 
0.76 
0.25 
0.24 
0.36 
0.36 

4.0 
0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

1.2 
0.47 
0.33 
0.17 
0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 

1.1 
4.4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC, 

Analyzed CAS No. 

08/02/1911:02 142-28-9 
08/02/1911:02 106-46-7 
08/02/1911:02 594-20-7 
08/02/19 11 :02 95-49-8 
08/02/1911:02 106-43-4 
08/02/1911:02 71-43-2 
08/02/1911:02 108-86-1 
08/02/1911:02 74-97-5 
08/02/1911:02 75-27-4 
08/02/19 11 :02 75-25-2 
08/02/1911:02 74-83-9 
08/02/1911 :02 56-23-5 
08/02/1911:02 108-90-7 
08/02/19 11 :02 75-00-3 
08/02/19 11 :02 67-66-3 
08/02/1911:02 74-87-3 
08/02/1911:02 124-48-1 
08/02/1911 :02 74-95-3 
08/02/1911:02 75-71-8 
08/02/1911:02 108-20-3 
08/02/1911:02 100-41-4 
08/02/1911:02 87-68-3 
08/02/1911:02 98-82-8 
08/02/19 11 :02 1634-04-4 
08/02/1911:02 75-09-2 
08/02/1911:02 91-20-3 
08/02/19 11 :02 100-42-5 
08/02/1911:02 127-18-4 
08/02/1911:02 108-88-3 
08/02/1911 :02 79-01-6 
08/02/1911:02 75-69-4 
08/02/1911:02 75-01-4 
08/02/1911:02 156-59-2 
08/02/1911:02 10061-01-5 
08/02/1911:02 179601-23-1 
08/02/1911:02 104-51-8 
08/02/1911:02 103-65-1 
08/02/1911:02 95-47-6 
08/02/1911:02 99-87-6 
08/02/19 11 :02 135-98-8 
08/02/19 11 :02 98-06-6 
08/02/1911:02 156-60-5 
08/02/1911:02 10061-02-6 

08/02/19 11 :02 460-00-4 
08/02/19 11 :02 1868-53-7 

Qual 

Page 12 of 26 



ace Analytical° 
www.paoelebs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 3RD OTR GW 

Pace Project No.: 40192195 

Sample: MW-15 

Parameters 

8260 MSV 

Surrogates 
Toluene-dB (S) 

Sample: MW-19 

Parameters 

WIDRO GCS 

Diesel Range Organics 

8260 MSV 

1,1, 1,2-Tetrachloroethane 
1,1, 1-Trich!oroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 

1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane (EDB) 

1,2-Dichlorobenzene 
1,2-Dichloroethane 

1,2-Dichloropropane 
1,3,5-Trlmethylbenzene 

1,3-Dichlorobenzene 

1,3-D!chloropropane 

1,4-Dichlorobenzene 

2,2-Dichloropropane 

2-Chlorotoluene 

4-Chlorotoluene 

Benzene 

Bromobenzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 
Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Date: 08/05/2019 05:05 PM 

Lab ID: 40192195005 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Results Units LOO LOD DF Prepared Analyzed CAS No. 

Analytical Method: EPA 8260 

95 % 70-130 08/02/1911:02 2037-26-5 

Lab ID: 40192195006 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Results Units LOO LOD DF Prepared 

Analytical Method: WI MOD DRO Preparation Method: WI MOD ORO 

0.18 mg/L 0.050 0.015 08/02/19 08:51 

Analytical Method: EPA8260 

<0.27 
0.77J 
<0.28 
<0.55 

2.6 
0.27J 
<0.54 
<0.63 
<0.59 
<0.95 
<0.84 

<1.8 
<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 
<0.94 

<2.3 
<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 
<0.17 
<0.71 

2.6J 
<1.3 

ug/L 1.0 0.27 

ug/L 1.0 0.24 

ug/L 1.0 0.28 

u9/L 5.0 0.55 

u9/L 1.0 0.27 

ug/L 1.0 0.24 

ug/L 1.8 0.54 

ug/L 5.0 0.63 

ug/L 5.0 0.59 

ug/L 5.0 0.95 

ug/L 2.8 0.84 

ug/L 5.9 1.8 

ug/L 2.8 0.83 

ug/L 2.4 0.71 

ug/L 1.0 0.28 

ug/L 1.0 0.28 

ug/L 2.9 0.87 

ug/L 2.1 0.63 

ug/L 2.8 0.83 

ug/L 3.1 0.94 

ug/L 7.6 2.3 

ug/L 5.0 0.93 

ug/L 2.5 0.76 

ug/L 1.0 0.25 

ug/L 1.0 0.24 

ug/L 5.0 0.36 

ug/L 1.2 0.36 

ug/L 13.2 4.0 

ug/L 5.0 0.97 

ug/L 1.0 0.17 

ug/L 2.4 0.71 

ug/L 5.0 1.3 

ug/L 5.0 1.3 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed CAS No. 

08/05/19 12:34 

08/02/19 11 :29 630-20-6 

08/02/19 11 :29 71-55-6 

08/02/1911:29 79.34.5 

08/02/19 11 :29 79-00-5 

08/02/19 11 :29 75.34.3 

08/02/19 11 :29 75-35-4 

08/02/19 11 :29 563-58-6 

08/02/1911:29 87-61-6 

08/02/19 11 :29 96-18-4 

08/02/19 11 :29 120-82-1 

08/02/19 11 :29 95-63-6 

08/02/19 11 :29 96-12-8 

08/02/1911:29 106-93-4 

08/02/1911:29 95-50-1 

08/02/19 11 :29 107-06-2 

08/02/19 11 :29 78-87-5 

08/02/19 11 :29 108-67-8 

08/02/1911:29 541-73-1 

08/02/1911:29 142-28-9 

08/02/19 11 :29 106-46-7 

08/02/19 11 :29 594-20-7 

08/02/1911 :29 95-49-8 

08/02/1911:29 106-43-4 

08/02/19 11 :29 71-43-2 

08/02/19 11 :29 108-86-1 

08/02/19 11 :29 74-97-5 

08/02/19 11 :29 75-27-4 

08/02/19 11 :29 75-25-2 

08/02/1911:29 74-83-9 

08/02/1911:29 56-23-5 

08/02/19 11 :29 108-90-7 

08/02/19 11 :29 75-00-3 

08/02/19 11 :29 67-66-3 

Qual 

Qua\ 

DC 

Page 13 of 26 
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ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

Sample: MW-19 

Parameters 

8260 MSV 

Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropy! ether 
Ethyl benzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrach!oroethene 
Toluene 
Trichloroethane 
T rich!orofl uoromethane 
Vinyl chloride 
cis-1, 2-Dlchloroethene 
cis-1,3-Dichloropropene 
m&p-Xy!ene 
n-Buty!benzene 
n-Propylbenzene 
o-Xylene 
p-lsopropyltoluene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-26 

Parameters 

WIDROGCS 

Diesel Range Organics 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 

Date: 08/05/2019 05:05 PM 

Lab ID: 40192195006 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Results Units LOO LOD DF Prepared Analyzed GAS No. Qual 

Analytical Method: EPA 8260 

<2.2 ug/L 7.3 2.2 08/02/1911:29 74"87-3 

<2-6 ug/L 8.7 2.6 08/02/1911:29 124-48-1 
<0.94 ug/L 3.1 0.94 08/02/1911:29 74-95-3 
<0.50 ug/L 5.0 0.50 08/02/19 11 :29 75-71-8 

<1.9 ug/L 6.3 1.9 08/02/1911:29 108-20-3 
<0.22 ug/L 1.0 0.22 08/02/1911:29 100-41-4 

<1.2 u9/L 5.0 1.2 08/02/1911:29 87-68-3 
<0.39 ug/L 5.0 0.39 08/02/1911:29 98-82-8 
<1.2 ug/L 4.2 1.2 08/02/19 11 :29 1634-04-4 

<0.58 ug/L 5.0 0.58 08/02/19 11 :29 75-09-2 
<1.2 ug/L 5.0 1.2 08/02/1911:29 91-20-3 

<0.47 ug/L 1.6 0.47 08/02/19 11 :29 100-42-5 
<0.33 ug/L 1.1 0.33 08/02/1911 :29 127-18-4 
<0.17 ug/L 5.0 0.17 08/02/1911:29 108-88-3 

<0-26 ug/L 1.0 0.26 08/02/1911 :29 79-01-6 
<0.21 ug/L 1.0 0.21 08/02/1911:29 75-69-4 
<0.17 ug/L 1.0 0.17 08/02/19 11 :29 75-01-4 
<0.27 ug/L 1.0 0.27 08/02/1911:29 156-59-2 

<3.6 ug/L 12.1 3.6 08/02/19 11 :29 10061-01-5 
<0.47 ug/L 2.0 0.47 08/02/1911:29 179601-23-1 
<0.71 ug/L 2.4 0.71 08/02/19 11 :29 104-51-8 
<0.81 ug/L 5.0 0.81 08/02/19 11 :29 103-65-1 
<0.26 ug/L 1.0 0.26 08/02/19 11 :29 95-47-6 
<0.80 ug/L 2.7 0.80 08/02/1911:29 99-87-6 
<0.85 ug/L 5.0 0.85 08/02/19 11 :29 135-98-8 
<0.30 ug/L 1.0 0.30 08/02/1911:29 98-06-6 

<1.1 ug/L 3.6 1.1 08/02/19 11 :29 156-60-5 
<4.4 ug/L 14.6 4.4 08/02/19 11 :29 10061-02-6 

95 % 70-130 08/02/1911 :29 460-00-4 
97 % 70-130 08/02/19 11 :29 1868-53-7 
94 % 70-130 08/02/1911 :29 2037-26-5 

Lab ID: 40192195007 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Results Units LOQ LOD DF Prepared Analyzed GAS No. Qual 

Analytical Method: WI MOD DRO Preparation Method: WI MOD DRO 

0.34 mg/L 0.050 0.015 08/02/19 08:51 08/05/19 12:44 DC 

Analytical Method: EPA 8260 

<0.27 ug/L 1.0 0.27 08/05/19 09:28 630-20-6 
0.31J ug/L 1.0 0.24 08/05/19 09:28 71-55-6 
<0.28 ug/L 1.0 0.28 08/05/19 09:28 79-34-5 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 
without the written consent of Pace Analytical Services, LLC. Page 14 of 26 



ace Analyticat® 
www.paoolabs,com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street• Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

Sample: MW-26 

Parameters 

8260 MSV 

1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1,1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1 ,4wDichlorobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Ch!orobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethylbenzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethane 
T rl chlorofl uo ro methane 

Date: 08/05/2019 05:05 PM 

Lab ID: 40192195007 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Results Units LOQ LOD DF Prepared 

Analytical Method: EPA 8260 

<0.55 

0.74J 
<0.24 
<0.54 
<0.63 
<0.59 
<0.95 

<0.84 
<1.8 

<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 
<0.94 

<2.3 
<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 
<0.17 
<0.71 
<1-3 
<1.3 
<2.2 

<2.6 
<0.94 

<0.50 
<1.9 

<0.22 
<1.2 

<0.39 
<1.2 

<0.58 
<1.2 

<0.47 
<0.33 

<0.17 
<0.26 
<0.21 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
1.0 
1.0 
1.8 
5.0 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 
3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 
5.0 
1.0 
1.0 

0.55 
0.27 
0.24 
0.54 
0.63 
0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 
0.94 

2.3 
0.93 
0.76 
0.25 
0.24 
0.36 
0.36 

4.0 
0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

1.2 
0.47 
0.33 
0.17 
0.26 
0.21 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed CAS No. 

08105/19 09:28 79-00-5 
08/05/19 09:28 75-34-3 
08/05/19 09:28 75-35-4 
08105/19 09:28 563-58-6 
08/05/19 09:28 87-61-6 
08/05/19 09:28 96-18-4 
08/05/19 09:28 120-82-1 
08/05/19 09:28 95-63-6 
08/05119 09:28 96-12-8 
08/05/19 09:28 106-93-4 
08/05/19 09:28 95-50-1 
08/05119 09:28 107-06-2 
08/05/19 09:28 78-87-5 
08105/19 09:28 108-67-8 
08/05/19 09:28 541-73-1 
08/05/19 09:28 142-28-9 
08105/19 09:28 106-46-7 
08/05/19 09:28 594-20-7 
08/05/19 09:28 95-49-8 
08/05119 09:28 106-43-4 
08/05/19 09:28 71-43-2 
08/06/19 09:28 108-86-1 
08/05119 09:28 74-97-5 
08/05119 09:28 75-27-4 
08/05/19 09:28 75-25-2 
08/05/19 09:28 74-83-9 
08/05119 09:28 56-23-5 
08105/19 09:28 108-90-7 
08105/19 09:28 75-00-3 
08/05/19 09:28 67-66-3 
08/05/19 09:28 74-87-3 
08105/19 09:28 124-48-1 
08/05/19 09:28 74-95-3 
08/05/19 09:28 75-71-8 
08/05/19 09:28 108-20-3 
08/05/19 09:28 100-41-4 
08/05/19 09:28 87-68-3 
08/05/19 09:28 98-82-8 
08/05/19 09:28 1634-04-4 
08105/19 09:28 75-09-2 
08/05/19 09:28 91-20-3 
08/05/19 09:28 100-42-5 
08/05/19 09:28 127-18-4 
08/05/19 09:28 108-88·3 
08/05/19 09:28 79-01-6 
08/05/19 09:28 75-69·4 

Qua! 
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• • ace Anatyt,cal 
www.pawlabs.com 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Sulte 9 

Green Bay, WI 54302 

(920)469-2436 

Sample: MW-26 Lab ID: 40192195007 Collected: 07/30/19 00:00 Received: 08/01/19 09:30 Matrix: Water 

Parameters 

8260 MSV 

Vinyl chloride 
cis-1,2-Dichloroethene 

cis-1 ,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 

n-Propylbenzene 

a-Xylene 
p-lsopropyltoluene 

seo-Butylbenzene 

tert-Butylbenzene 

trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene {S) 
Dibromofluoromethane (S) 

Toluene-dB (S) 

Date: 08/05/2019 05:05 PM 

Results Units LOO LOO OF Prepared 

Analytical Method: EPA 8260 

<0.17 
0.87J 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 

<1.1 
<4.4 

93 

97 

93 

ug/L 1.0 0.17 

ug/L 1.0 0.27 

ug/L 12.1 3.6 

ug/L 2.0 0.47 

ug/L 2.4 0.71 

ug/L 5.0 0.81 

ug/L 1.0 0.26 

ug/L 2.7 0.80 

ug/L 5.0 0.85 

ug/L 1.0 0.30 

ug/L 3.6 1.1 

ug/L 14.6 4.4 

% 70-130 

% 70-130 

% 70-130 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. Qual 

08/05/19 09:28 75-01-4 

08/05/19 09:28 156-59-2 

08/05/19 09:28 10061-01-5 

08/05/19 09:28 179601-23-1 

08/05/19 09:28 104-51-8 

08/05/19 09:28 103-65-1 

08/05/19 09:28 95-47-6 

08/05/19 09:28 99-87-6 

08/05/19 09:28 135-98-8 

08/05/19 09:28 98-06-6 

08/05/19 09:28 156-60-5 

08/05/19 09:28 10061-02-6 

08/05/19 09:28 460-00-4 

08/05/19 09:28 1868-53-7 

08/05/19 09:28 2037-26-5 
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-ace Analyticat® 
www.pacelabs.com 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

QC Batch: 329444 

QC Batch Method: EPA 8260 

QUALITY CONTROL DATA 

Analysis Method: EPA8260 

Analysis Description: 8260 MSV 

Pace Analytical Services, LLC 

1241 Bellevue Street• Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Associated Lab Samples: 40192195001,40192195002,40192195003, 40192195004,40192195005,40192195006,40192195007 

METHOD BLANK: 1911602 Matrix: Water 

Associated Lab Samples: 40192195001, 40192195002, 40192195003,40192195004,40192195005,40192195006,40192195007 

Blank Reporting 

Parameter Units Result Limit Analyzed Qualifiers 

1, 1, 1,2-Tetrachloroethane ug/L <0.27 1.0 08/02/19 08:01 

1, 1, 1-Trichloroethane ug/L <0.24 1.0 08/02/19 08:01 

1, 1,2,2-Tetrachloroethane ug/L <0.28 1.0 08/02/19 08:01 

1, 1,2-Trichloroethane ug/L <0.55 5.0 08/02/19 08:01 

1, 1-Dichloroethane ug/L <0.27 1.0 08/02/19 08:01 

1, 1-Dichloroethene ug/L <0.24 1.0 08/02/19 08:01 

1, 1-Dichloropropene ug/L <0.54 1.8 08/02/19 08:01 

1,2,3-Trichlorobenzene ug/L <0.63 5.0 08/02/19 08:01 

1,2,3-Trichloropropane ug/L <0.59 5.0 08/02/19 08:01 

1,2,4-Trichlorobenzene ug/L <0.95 5.0 08/02/19 08:01 

1,2,4-Trimethylbenzene ug/L <0.84 2.8 08/02/19 08:01 

1,2-Dibromow3wchloropropane ug/L <1.8 5.9 08/02/19 08:01 

1,2-Dibromoethane (EDB) ug/L <0.83 2.8 08/02/19 08:01 

1,2w0ichlorobenzene ug/L <0.71 2.4 08/02/19 08:01 

1,2w0ichloroethane ug/L <0.28 1.0 08/02/19 08:01 

1,2-Dlchloropropane ug/L <0.28 1.0 08/02/19 08:01 

1,3,5wTrimethylbenzene ug/L <0.87 2.9 08/02/19 08:01 

1,3-Dichlorobenzene ug/L <0.63 2.1 08/02/19 08:01 

1,3w0ichloropropane ug/L <0.83 2.8 08/02/19 08:01 

1,4w0ichlorobenzene ug/L <0.94 3.1 08/02/19 08:01 

2,2w0ichloropropane ug/L <2.3 7.6 08/02/19 08:01 

2wChlorotoluene ug/L <0.93 5.0 08/02/19 08:01 

4wChlorotoluene ug/L <0.76 2.5 08/02/19 08:01 

Benzene ug/L <0.25 1.0 08/02/19 08:01 

Bromobenzene ug/L <0.24 1.0 08/02/19 08:01 

Bromochloromethane ug/L <0.36 5.0 08/02/19 08:01 

Bromodichloromethane ug/L <0.36 1.2 08/02/19 08:01 

Bromoform ug/L <4.0 13.2 08/02/19 08:01 

Bromomethane ug/L <0.97 5.0 08/02/19 08:01 

Carbon tetrachloride ug/L <0.17 1.0 08/02/19 08:01 

Chlorobenzene ug/L <0.71 2.4 08/02/19 08:01 

Chloroethane ug/L <1.3 5.0 08/02/19 08:01 

Chloroform ug/L <1.3 5.0 08/02/19 08:01 

Chloromethane ug/L <2.2 7.3 08/02/19 08:01 

cisw1 ,2-Dichloroethene ug/L <0.27 1.0 08/02/19 08:01 

cis-1,3-Dichloropropene ug/L J <3.6 12.1 08/02/19 08:01 

Dibromochloromethane ug/L <2.6 8.7 08/02/19 08:01 

Dibromomethane ug/L <0.94 3.1 08/02/19 08:01 

Dichlorodifluoromethane ug/L <0.50 5.0 08/02/19 08:01 

Diisopropyl ether ug/L <1.9 6.3 08/02/19 08:01 

Ethylbenzene ug/L <0.22 1.0 08/02/19 08:01 

Results presented on this page are in the units indicated by the "Units"" column except where an alternate unit is presented to the right of the result, 

Date: 08/05/2019 05:05 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Seivices, LLC. Page 17 of 26 



ace Ana/yticat" 
www.pacelabs.com 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

METHOD BLANK: 1911602 

QUALITY CONTROL DATA 

Matrix: Water 

Pace Analytlcal Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Associated Lab Samples: 40192195001,40192195002,40192195003,40192195004,40192195005, 40192195006,40192195007 

Blank Reporting 

Parameter Units Result Limit Analyzed Qualifiers 

Hexachloro-1,3-butadiene ug/L <1.2 5.0 08/02/19 08:01 

lsopropylbenzene {Cumene) ug/L <0.39 5.0 08/02/19 08:01 

m&p-Xylene ug/L <0.47 2.0 08/02/19 08:01 

Methyl-tert-butyl ether ug/L <1.2 4.2 08/02/19 08:01 

Methylene Chloride ug/L <0.58 5.0 08/02/19 08:01 

n-Butylbenzene ug/L <0.71 2.4 08/02/19 08:01 

n-Propylbenzene ug/L <0.81 5.0 08/02/19 08:01 

Naphthalene ug/L <1.2 5.0 08/02/19 08:01 

a-Xylene ug/L <0.26 1.0 08/02/19 08:01 

p-!sopropyltoluene ug/L <0.80 2.7 08/02/19 08:01 

sec-Butyl benzene ug/L <0.85 5.0 08/02/19 08:01 

Styrene ug/L <0.47 1.6 08/02/19 08:01 

tert-Butylbenzene ug/L <0.30 1.0 08/02/19 08:01 

Tetrachloroethene ug/L <0.33 1.1 08/02/19 08:01 

Toluene ug/L <0.17 5.0 08/02/19 08:01 

trans-1 ,2-Dichloroethene ug/L <1.1 3.6 08/02/19 08:01 

trans-1,3-Dichloropropene ug/L <4.4 14.6 08/02/19 08:01 

Trichloroethane ug/L <0.26 1.0 08/02/19 08:01 

Trich!orofluoromethane ug/L <0.21 1.0 08/02/19 08:01 

Vinyl chloride ug/L <0,17 1.0 08/02/19 08:01 

4-Bromofluorobenzene (S) % 91 70-130 08/02/19 08:01 

Dibromofluoromethane (S) % 104 70-130 08/02/19 08:01 

Toluene-de (S) % 96 70-130 08/02/19 08:01 

LABORATORY CONTROL SAMPLE: 1911603 

Spike LCS LCS % Rec 

Parameter Units Cone. Result % Rec Limits Qualifiers 

1, 1, 1-Trichloroethane ug/L 50 62.7 125 70-130 

1, 1,2,2-Tetrachloroethane ug/L 50 56.6 113 70-130 

1, 1,2-Trichloroethane ug/L 50 54.9 110 70-130 

1, 1-Dichloroethane ug/L 50 50.5 101 73-150 

1, 1-Dichloroethene ug/L 50 55.6 111 73-138 

1,2,4-Trichlorobenzene ug/L 50 58.5 117 70-130 

1,2-Dibromo~3-chloropropane ug/L 50 55.3 111 64-129 

1,2-Dibromoethane (EDB) ug/L 50 54.5 109 70-130 

1,2-Dichlorobenzene ug/L 50 54.1 108 70-130 

1,2-Dich!oroethane ug/L 50 56.8 114 75-140 

1,2-Dichloropropane ug/L 50 50.2 100 73-135 

1,3-Dichlorobenzene ug/L 50 53.6 107 70-130 

1,4-Dichlorobenzene ug/L 50 54.6 109 70-130 

Benzene ug/L 50 58.6 117 70-130 

Bro modich lo ro methane ug/L 50 57.6 115 70-130 

Bromoform ug/L 50 55.6 111 68-129 

Bromomethane ug/L 50 36.8 74 18-159 

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit ls presented to the right of the result. 

Date: 08/05/2019 05:05 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
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QUALITY CONTROL DATA 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

LABORATORY CONTROL SAMPLE: 1911603 

Spike LCS LCS 
Parameter Units Cone. Result %Rec 

Carbon tetrachloride ug/L 50 65.0 
Chiaro benzene ug/L 60 55.7 
Chloroethane ug/L 50 50.1 
Chloroform ug/L 50 58.1 
Chloromethane ug/L 50 40.3 
cls-1,2-Dichloroethene ug/L 50 52.5 
cis-1,3-Dichloropropene ug/L 50 61.9 
Dibromochloromethane ug/L 50 52.5 
Dichlorodifluoromethane ug/L 50 45.1 
Ethylbenzene ug/L 50 58.5 
lsopropylbenzene (Cumene) ug/L 50 61.6 
m&p-Xylene ug/L 100 120 
Methyl-tert-butyl ether ug/L 50 59.2 
Methylene Chloride ug/L 50 52.3 
a-Xylene ug/L 50 58.4 
Styrene ug/L 50 59.3 
Tetrachloroethene ug/L 50 59.8 
Toluene ug/L 50 58.7 
trans-1,2-Dichloroethene ug/L 50 57.4 
trans-1,3-Dichloropropene ug/L 50 55.4 
Trichloroethane ug/L 50 58.7 
Trichlorofluoromethane ug/L 50 60.5 
Vinyl chloride ug/L 50 48.8 
4-Bromofluorobenzene {S) % 
Dibromofluoromethane (S) % 
Toluene-dB (S) % 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1911830 1911831 
MS MSD 

40192195001 Spike Spike MS MSD 

130 
111 
100 
116 
81 

105 
124 
105 
90 

117 
123 
120 
118 
105 
117 
119 
120 
117 
115 
111 
117 
121 

98 
102 

100 
100 

%Rec 
Limits 

70-130 
70-130 
53-147 

74-136 
29-115 
70-130 
70-130 
70-130 
10-130 
80-124 
70-130 
70-130 

54-137 
73-138 

70-130 
70-130 
70-130 
80-126 
73-145 
70-130 
70-130 
76-147 
51-120 
70-130 
70-130 
70-130 

MS MSD 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Qualifiers 

%Rec Max 
Parameter Units Result Cone. Cone. Result Result %Rec %Rec Limits RPD RPD Qual 

1, 1, 1-Trichloroethane ug/L <0.24 50 50 47.0 40.4 94 81 70-130 
1, 1,2,2-Tetrachloroethane ug/L <0.28 50 50 45.9 37.6 92 75 70-130 
1,1,2-Trichloroethane ug/L <0.55 50 50 40.6 37.4 81 75 70-137 
1, 1-Dichloroethane ug/L 0.31J 50 50 39.4 31.2 78 62 73-153 
1, 1-Dichloroethene ug/L <0.24 50 50 41.5 36.3 83 73 73-138 
1,2,4-Trichlorobenzene ug/L <0.95 50 50 46.5 40.1 93 80 70-130 
1,2-Dibromo-3- ug/L <1.8 50 50 42.7 36.6 85 73 58-129 
chloropropane 
1,2-Dibromoethane (EDB) ug/L <0.83 50 50 41.4 37.1 83 74 70-130 
1,2-Dichlorobenzene ug/L <0.71 50 50 43.2 36.1 86 72 70-130 
1,2-Dichloroethane ug/L <0.28 50 50 42.5 35.4 85 71 75-140 
1,2-Dichloropropane ug/L <0.28 50 50 38.3 31.2 77 62 71-138 
1,3-Dichlorobenzene ug/L <0.63 50 50 41.7 36.0 83 72 70-130 
1,4-Dichlorobenzene ug/L <0.94 50 50 42.8 35.7 86 71 70-130 

Results presented on this page are In the unlts Indicated by the "Units" column except where an alternate unit Is presented to the right of the result. 

Date: 08/05/2019 05:05 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

-----
15 20 
20 20 

8 20 
23 20 M1,R1 
14 20 
15 20 
15 20 

11 20 
18 20 

18 20 M1 
20 20 M1 

15 20 
18 20 
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_.,/ c1ceAnalyticat" 
www,pacelabs.com 

QUALITY CONTROL DATA 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1911830 1911831 

MS MSD 

40192195001 Spike Spike MS MSD 

Parameter Units Result Cone. Cone. Result Result 

Benzene ug/L <0.25 50 50 43.9 36.0 

Bromodich!oromethane ug/L <0.36 50 50 44.0 41.5 

Bromoform ug/L <4.0 50 50 41.9 36.6 

Bromomethane ug/L <0.97 50 50 34.0 28.8 

Carbon tetrachloride ug/L <0.17 50 50 49.9 42.1 

Chlorobenzene ug/L <0.71 50 50 42.0 38.3 

Chloroethane ug/L <1.3 50 50 39.8 35.4 

Chloroform ug/L <1.3 50 50 44.1 36.5 

Chloromethane ug/L <2.2 50 50 30.2 26.6 

cis-1,2-Dichloroethene ug/L <0.27 50 50 43,3 33.8 

cis-1,3-Dichloropropene ug/L <3.6 50 50 46.4 41.3 

Dibromochloromethane ug/L <2.6 50 50 40.6 35.7 

Dichlorodifluoromethane ug/L <0.50 50 50 35.5 30.5 

Ethyl benzene ug/L <0.22 50 50 43.7 39.0 

lsopropylbenzene ug/L <0.39 50 50 45.8 40.6 
(Cumens) 
m&p-Xylene ug/L <0.47 100 100 88.4 80.0 

Methyl-tert-butyl ether ug/L <1.2 50 50 44.5 36.5 

Methylene Chloride ug/L <0.58 50 50 39.4 34.6 

a-Xylene ug/L <0.26 50 50 42.4 37.2 

Styrene ug/L <0.47 50 50 44.0 39.1 

Tetrachloroethene ug/L <0.33 50 50 45.9 41.2 

Toluene ug/L <0.17 50 50 45.0 40.0 

trans-1,2-Dichloroethene ug/L <1.1 50 50 43.7 37.4 

trans-1,3-Dichloropropene ug/L <4.4 50 50 41.6 36.4 

Trichloroethane ug/L <0.26 50 50 44.2 37.8 

Trichlorofluoromethane ug/L <0.21 50 50 44.3 40.1 

Vinyl chloride ug/L <0.17 50 50 38.7 32.4 

4-Bromofluorobenzene {S) % 
Dibromofluoromethane {S) % 
Toluene-dB (S) % 

MS MSD 

%Rec %Rec 

88 72 

88 83 

84 73 

68 58 

100 84 

84 77 

78 70 

88 73 

60 53 

87 68 

93 83 

81 71 

71 61 

87 78 

92 81 

88 80 

89 73 

79 69 

85 74 

88 78 

92 82 

90 80 

87 75 

83 73 

88 76 

89 80 

77 65 

100 101 

96 94 

100 100 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

% Rec Max 

Limits RPD RPD Qual 
-----

70-130 20 20 

70-130 6 20 

68-129 14 20 

15-170 17 20 

70-130 17 20 

70-1,30 9 20 

51-148 12 20 
74-136 19 20 M1 

23-115 13 20 
70-131 25 20 M1,R1 

70-130 12 20 
70-130 13 20 

10-132 15 20 

80-125 11 20 M1 

70-130 12 20 

70-130 10 20 

51-145 20 20 

73-140 13 20 M1 

70-130 13 20 

70-130 12 20 

70-130 11 20 

80-131 12 20 
73-148 16 20 

70-130 13 20 
70-130 16 20 

74-147 10 20 

41-129 18 20 

70-130 

70-130 

70-130 

Results presented on this page are In the units indicated by the "Units" column except where an alternate unit Is presented to the right of the result. 

Date: 08/05/2019 05:05 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
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c1ceAnalyticat• 
www.p11ce{abs.com 

QUALITY CONTROL DATA 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

QC Batch: 329460 Analysis Method: WI MODDRO 

QC Batch Method: WI MOD ORO Analysis Description: WIDRO GCS 

Associated Lab Samples: 40192195001, 40192195002, 40192195004, 40192195005, 40192195006, 40192195007 

METHOD BLANK: 1911658 Matrix: Water 

Associated Lab Samples: 40192195001, 40192195002, 40192195004, 40192195005, 40192195006, 40192195007 

Blank Reporting 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Parameter Units Result Limit Analyzed Qualifiers 

Diesel Range Organics mg/L <0.015 0.052 08/05/19 11 :49 

LABORATORY CONTROL SAMPLE & LCSD: 1911659 1911660 

Spike LCS LCSD LCS LCSD % Rec Max 

Parameter Units Cone. Result Result % Rec %Rec Limits RPO RPO 

Diesel Range Organics mg/L 0.79 0.84 79 84 75-115 6 20 

Results presented on this page are In the units Indicated by the "Units" column except where an alternate unit is presented to the right of the result. 

Date: 08/05/2019 05:05 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Qualifiers 
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-ace Analytical" 
W1W1.pace/abs.com 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

QUALIFIERS 

Project: TD P3 3RD QTR GW 

Pace Project No.: 40192195 

DEFINITIONS 

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot. 

ND - Not Detected at or above LOO. 

J - Estimated concentration at or above the LOO and below the LOQ. 

LOO - Limit bf Detection adjusted for dilution factor, percent moisture, initial weight and final volume. 

LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume. 

S - Surrogate 
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is 
a combined concentration. 
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPO values. 

LCS(D) • Laboratory Control Sample (Duplicate) 

MS(D) • Matrix Spike (Duplicate) 

DUP - Sample Duplicate 

RPD - Relative Percent Difference 

NC - Not Calculable. 

SG - Silica Gel - C!ean-Up 

U - Indicates the compound was analyzed for, but not detected at or above the adjusted LOO. 
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for 
each analyte is a combined concentration. 
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes. 

TNI • The NELAC Institute. 

ANALYTE QUALIFIERS 

DC Chromatographic pattern inconsistent with typical Diesel Fuel. 

M1 Matrix spike recovery exceeded QC limits. Batch accepted based on laboratory control sample (LCS) recovery. 

R1 RPO value was outside control limits. 

Date: 08/05/2019 05:05 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
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Pace Analytical Services, LLC 

1241 Bellevue Street" Suite 9 
Green Bay, WI 54302 

(920)469-2436 

QUALITY CONTROL DATA CROSS REFERENCE TABLE 

Project TD P3 3RD QTR GW 

Pace Project No.: 40192195 

Lab ID Sample ID 

40192195001 MW-402 N 
40192195002 MW-11 
40192195004 MW-13 
40192195005 MW-15 
40192195006 MW-19 
40192195007 MW-26 

40192195001 MW-402 N 
40192195002 MW-11 
40192195003 MW-12 
40192195004 MW-13 
40192195005 MW-15 
40192195006 MW-19 
40192195007 MW-26 

Date: 08/05/2019 05:05 PM 

QC Batch Method QC Batch 

WI MOD ORO 329460 
WI MOD ORO 329460 
WI MODDRO 329460 
WI MODDRO 329460 
WI MODDRO 329460 
WI MODDRO 329460 

EPA8260 329444 
EPA8260 329444 
EPA8260 329444 
EPA8260 329444 
EPA8260 329444 
EPA8260 329444 
EPA8260 329444 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, LLC. 

Analytical 
Analytical Method Batch 

WI MODDRO 329517 
WIMODDRO 329517 
WI MODDRO 329517 
WI MODDRO 329517 
WI MODDRO 329517 
WI MOD ORO 329517 
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~e~!r.!.!~2/.--
CHAIN-OF-CUSTODY/ Analytical Request Document 
The Chain-of-Custody is a LEGAL DOCUMENT. All relevant fields must be completed accurately. 

Section A 
Requfrad Client lnfrnmatioo: 

!Company: Environmental Audits Inc. 

SecHonB 
Required Project Information: 

Report To:.jrruetz@yahoo.com; 

Section C 
Invoice lnfrumation: 

!Attention: John Ruetz 

Address: 11327 W Lincoln Avenue Copy To: eerifi@wLrr.com; john@environmentalaudits.net ICompany Name: Environmental Audits Inc. 

west Allis Wi 53051 ~j)h@environm_entalaudits.net 

EmaUTo: john@environmentalaudits.net P_urcha:;e Order No.: Verbal 

Phone: 414-226-5563 Fax: -•Project ,Name: TD P3 3rd Qtr GW 

Requested Due Date/TAT: Project Number: 

Section D Valid Matrix Codes f iiC 
Required Client hifwmation MATRIX = ORlMKING WA'lER OW w,= = WASTEWATER -~o= p ,~. SC 

"'' "' SAMPLE ID yvJPE we ,. 
'" (A-Z, Q-9 / ,-) OW'R o, 

Sample IDs MUST BE UNIQUE TISSUE " 

MW-402N 

MW-11 
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MW-15 

MW-19 
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t; 
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~ 
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IPace~ 

IReteranoe: 
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c - • • • ·:.:.,/ · Sample Preservatio!f Rfceipt].i'orm 
Client Name:• f:oii L~ ,':\f • . . . . . ... ···. . Prt>ject # . . '-l,D (q ?A15 .. 

i· 

. Pace ~fytical Se!Vi~• !,.LC ~ 
-1241 Belf\lvue~tiSulte9,15 

G~ l!ay,,Wl• 54302 ·~ 
• .,_;- . •. - (1)· 

=· 
0InitiaLwfien•. · 

·-(1'.1_-
'_a.._--. All containers ~ing preservati~ !18-ve ~ checked ~ :t1otcl! below: ~ Yes o~o f NI A _ 

. .. . • )c.ab Lotll_}>f pH paper: . . . La~ Sid' i>'JD of preservafion(if pH adjusted): --~-C9lllp~~:". 
.IJ,te/ • 
,'rt,ne:' 

' i I Glass• j • 

Pace 

100 mL amber glass unpres 
AG2sboo ;.r, amber glass H2SO. 4 
BG3uhso mL clear glass -res _ 

~ Plastic. Vials· ! Jars 

''.Co1ifonn/I'b(; -TC)~ .roi-~}&((\Vi-rik.o;~Olici"Oth; 
BPlU 
BP2N 
BPlZ 

BP3U 

··BP3B 

BP3N 
BP3S 

I liter pJasticunpres 

oo.mL plastic HNO3 
500 mL plasticNaOH, Znact 

~~o mL plastic, nnpres 
250 mL plastic Na0H 

250 mL plastic HNO3 
250 mL plastic H2S04 

DG9A 40 mL amber ascorbic 
DG9T · 40 mL amber Na Thio 
VG9U 40 mL clear vial unpres 
VG9H 40 mL clear vial HCL 

VG9M 40 mL clear vial MeOH 
VG9D 40 mL clear vial DI 

F-GB-C-046-Rev.02 (29Mar2018) Sample Preservation Receipt Fonn 

' 1) 
- i'" 

I " 1/, . < 
~ 

• 

General 111· 'C 

~ 1 J I .Volume 
:,: -g . (mL) 

"' • 'a 
:.; 

o -~A ~~yes1~k•ia1i~•~ciCO_t~ 

. JG. FU. . 14. oz fmt.··ber·.··.· · .. 3.· ar. =. ". ·.•=. WGFU 4ozclearjarunpres· -
WPFU 4 oz plastiC_j~ ~pres 

~ 7J .. ·.• 170 mL ... p. lasticNa Thiosulfate 
ZPLC. ,lziploc bag 

GN: 
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Document Name: 
.Sarilple.Coi)dliio~ .. Up<iffRecelpt(SCURl 

. . 

Document Revised: ,25Apr2018 

.. /.}, .·.· .... ·• .. · .. · ... 
j;i4JBeilevue Street, iGreen, B.a . Wt 54302 

Docuineht No:: 
F,GB,C-031•Rev,07 ·. 

Issuing Authority: 
pace CateeoJ'iay Quality Office· 

. sample condition Upon ReceipfForm (SCUR) 
i-----"-'-------'---------, 

. . . Project#: 

c(1e?rN~111~: .•••. ·.·.· t::J\ll .•.• A:11!,\7 
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. . . : I:: CIIFnt r Pace Olher:_'-------"----""-'------------

Tracklng/1.: < .·. .· .... ··.·•···· .. 
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f~stodyJf~lon$amples Pre11ent: I"" yes if. no . Seals intact ryes ["', no 

Pac~i~t~,~e~al: 17' Bubble Wrap tn B.ubble Bags l7 None r' Other 
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Biot8';$~rii r~s\:.~:a :':.t,~·:.:rec·eiv~d. ah;'.O"c; 

•·•·.··•· ~H:i~1'$1i:c~~i&a§:~f~$ijnf•· 

·•· Chain oi.custod .Filled Out: •. 

Date: _-""f-''+'-'-'--fr.,-
lnitlals: 

ON/A 1, 

No ON/A 2, 

r:{ves 0No 5. 

Daternme: 

6. 

No 7. 

8, ~"3 
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••;;::J~:r::::f;~::d: 
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····• .. s~iii~lelii'b~lli triatcli c:oc 

··.•··•· ?•I¥ii~i~~~t~:t~::~::ffienD/Ana1·· .sis.·· . 

. ~It;r~~ti:i~i~8:t ::::::d : 
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□Yes ONo 
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\,J 

□Yes· t1No □NIA 13. 

□Yes □No yi'NIA 

. ·.c1.1~rt'.~iWV1a.11~n/.Res(Jlutioii: 
. •. . l"e/sq~ 60Nacte1l: Datemme: 
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If ch·e·cked; ·see attached fofrrffor-c'idditiriri'Eil C:'Omments D 
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October 15, 2019 

John Ruetz 
Environmental Audits Inc 
11327 W Lincoln Ave 
West Allis, WI 53227 

RE: Project: TD P3 4TH QTR GW 
Pace Project No.: 40196952 

Dear John Ruetz: 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Enclosed are the analytical results for sample(s) received by the laboratory on October 10, 2019. 
The results relate only to the samples Included in this report. Results reported herein conform to the 
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, 
where applicable, unless otherwise noted in the body of the report. 

If you have any questions concerning this report, please feel free to contact me. 

Sincerely, 

~~ 
Dan Milewsky 
dan.milewsky@pacelabs.com 
(920)469-2436 
Project Manager 

Enclosures 

cc: Ed Raymond, Environmental Audits, Inc 
Steve Tiber, Environmental Audits Inc. 

Stephanie Wagner, Envirotlmental Audits, Inc. 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. Page 1 of 22 



ace Analytical° 
www.pecelabs.com 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

Green Bay Certification IDs 
1241 Bellevue Street, Green Bay, WI 54302 
Florida/NELAP Certification #: E87948 
ll!inois Certification#: 200050 
Kentucky UST Certification#: 82 
Louisiana Certification#: 04168 
Minnesota Certification #: 055-999-334 
New York Certification#: 12064 
North Dakota Certification#: R-150 

CERTIFICATIONS 

Virginia VELAP ID: 460263 
South Carolina Certification#: 83006001 
Texas Certification#: T104704529-14-1 
Wisconsin Certification#: 405132750 
Wisconsin DATCP Certification #: 105A44 
USDA Soil Permit#: P330-16-00157 
Federal Fish & Wildlife Permit#: LE51774A-O 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 
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ace Analytical° 
www.pacelebs.com 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

Lab ID Sample ID 

40196952001 CR1 

40196952002 CR2 

40196952003 CR3 

40196952004 CR5 

40196952005 MW-14 

40196952006 MW-24 

SAMPLE SUMMARY 

Matrix Date Collected Date Received 

Water 10/09/1912:00 10/10/19 09:15 

Water 10/09/1912:00 10/10/19 09:15 

Water 10/09/1912:00 10/10/19 09:15 

Water 10/09/1912:00 10/10/19 09:15 

Water 10/09/19 12:00 10/10/19 09:15 

Water 10/09/1912:00 10/10/19 09:15 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street • Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Page 3 of 22 



ace Analyticat" 
www,pacelebs,com 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

Lab ID Sample ID 

40196952001 CR1 

40196952002 CR2 

40196952003 CR3 

40196952004 CR5 

40196952005 MW-14 

40196952006 MW-24 

SAMPLE ANALYTE COUNT 

Method 

EPA8260 

EPA8260 

EPA8260 

EPA8260 

EPA8260 

EPA8260 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analysts 

LAP 

LAP 

LAP 

LAP 

LAP 

LAP 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 
(920)469-2436 

Analytes 
Reported 

64 

64 

64 

64 

64 

64 

Page 4 of 22 



fZ~ca.;· Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 
Green Bay, WI 54302 

(920)469-2436 

ANALYTICAL RESULTS 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

Sample: CR1 Lab ID: 40196952001 Collected: 10/09/1912:00 Received: 10/10/19 09:15 Matrix: Water 

Parameters Results Units LOQ LOO OF Prepared Analyzed GAS No. Qual 

8260 MSV Analytical Method: EPA8260 

1, 1, 1,2-Tetrachloroethane <0.67 ug/L 2.5 0.67 2.5 10/14/1912:50 630-20-6 
1, 1, 1-Trichloroethane 44.0 ug/L 2.5 0.61 2.5 10/14/1912:50 71-55-6 
1, 1,2,2-Tetrachloroethane <0.69 ug/L 2.5 0.69 2.5 10/14/1912:50 79-34-5 
1, 1,2-Trichloroethane <1.4 ug/L 12.5 1.4 2.5 10/14/1912:50 79-00-5 
1, 1-Dichloroethane 370 ug/L 2.5 0.68 2.5 10/14/1912:50 75-34-3 
1, 1-Dichloroethene 2.4J ug/L 2.5 0.61 2.5 10/14/1912:50 75-35-4 
1, 1-Dichloropropene <1.4 ug/L 4.5 1.4 2.5 10/14/1912:50 563-58-6 
1,2,3-Trich!orobenzene <1.6 ug/L 12.5 1.6 2.5 10/14/1912:50 87-61-6 
1,2,3-Tr!chloropropane <1.5 ug/L 12.5 1.5 2.5 10/14/1912:50 96-18-4 
1,2,4-Trichlorobenzene <2.4 ug/L 12.5 2.4 2.5 10/14/1912:50 120-82-1 
1,2,4-Trimethylbenzene <2.1 ug/L 7.0 2.1 2.5 10/14/1912:50 95-63-6 
1,2-Dibromo-3-chloropropane <4.4 ug/L 14.7 4.4 2.5 10/14/1912:50 96-12-8 
1,2-Dibromoethane (EDB) <2.1 ug/L 6.9 2.1 2.5 10/14/1912:50 106-93-4 
1,2-Dichlorobenzene <1.8 ug/L 5.9 1.8 2.5 10/14/1912:50 95-50-1 
1,2-Dichloroethane 1.8J ug/L 2.5 0.70 2.5 10/14/1912:50 107-06-2 
1,2-Dichloropropane <0.71 ug/L 2.5 0.71 2.5 10/14/1912:50 78-87-5 
1,3,5-Trlmethylbenzene <2.2 ug/L 7.3 2.2 2.5 10/14/1912:50 108-67-8 
1,3-Dichlorobenzene <1.6 ug/L 5.2 1.6 2.5 10/14/1912:50 541-73-1 
1,3-Dichloropropane <2.1 ug/L 6.9 2.1 2.5 10/14/1912:50 142-28-9 
1,4-Dichlorobenzene <2.4 ug/L 7.9 2.4 2.5 10/14/1912:50 106-46-7 
2,2-Dichloropropane <5.7 ug/L 18.9 5.7 2.5 10/14/1912:50 594-20-7 
2-Chlorotoluene <2.3 ug/L 12.5 2.3 2.5 10/14/1912:50 95-49-8 
4-Chlorotoluene <1.9 ug/L 6.3 1.9 2.5 10/14/1912:50 106-43-4 
Benzene <0.62 ug/L 2.5 0.62 2.5 10/14/19 12:50 71-43-2 
Bromobenzene <0.60 ug/L 2.5 0.60 2.5 10/14/1912:50 108-86-1 
Bromochloromethane <0.91 ug/L 12.5 0.91 2.5 10/14/1912:50 74-97-5 
Bromodichloromethane <0.91 ug/L 3.0 0.91 2.5 10/14/1912:50 75-27-4 
Bromoform <9.9 ug/L 33.1 9.9 2.5 10/14/1912:50 75-25-2 
Bromomethane <2.4 ug/L 12.5 2.4 2.5 10/14/1912:50 74-83-9 

Carbon tetrachloride <0.41 ug/L 2.5 0.41 2.5 10/14/1912:50 56-23-5 
Chlorobenzene <1.8 ug/L 5.9 1.8 2.5 10/14/1912:50 108-90-7 
Chloroethane 4.9J ug/L 12.5 3.4 2.5 10/14/1912:50 75-00-3 
Chloroform <3.2 ug/L 12.5 3.2 2.5 10/14/1912:50 67-66-3 

Chloromethane <5.5 ug/L 18.2 5.5 2.5 10/14/1912:50 74-87-3 
Dibromochloromethane <6.5 ug/L 21.7 6.5 2.5 10/14/1912:50 124-48-1 

Dibromomethane <2.3 ug/L 7.8 2.3 2.5 10/14/1912:50 74-95-3 
Dichlorodifluoromethane <1.2 ug/L 12.5 1.2 2.5 10/14/1912:50 75-71-8 

Diisopropy! ether <4.7 ug/L 15.7 4.7 2.5 10/14/1912:50 108-20-3 
Ethylbenzene <0.55 ug/L 2.5 0.55 2.5 10/14/1912:50 100-41-4 
Hexachloro-1,3-butadiene <3.0 ug/L 12.5 3.0 2.5 10/14/1912:50 87-68-3 
lsopropylbenzene (Cumene) <0.98 ug/L 12.5 0.98 2.5 10/14/1912:50 98-82-8 
Methyl-tert-butyl ether <3.1 ug/L 10.4 3.1 2.5 10/14/1912:50 1634-04-4 
Methylene Chloride <1.5 ug/L 12.5 1.5 2.5 10/14/1912:50 75-09-2 

Naphthalene <2.9 ug/L 12.5 2.9 2.5 10/14/1912:50 91-20-3 
Styrene <1.2 ug/L 3.9 1.2 2.5 10/14/1912:50 100-42-5 
Tetrachloroethene <0.82 ug/L 2.7 0.82 2.5 10/14/1912:50 127-18-4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
Date: 10/15/2019 01 :44 PM without the written consent of Pace Analytical Seivices, LLC. Page 5 of 22 



Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

ANALYTICAL RESULTS 

Pace Analytlcal Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Sample: CR1 Lab ID: 40196952001 Collected: 10/09/1912:00 Received: 10/10/19 09:15 Matrix: Water 

Parameters 

8260 MSV 

Toluene 
Trichloroethane 
Trichlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butyl benzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 

Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: CR2 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrach!oroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 

1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trlchlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 

1,2-Dichloropropane 
1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 
1,3-Dichloropropane 

Date: 10/15/2019 01 :44 PM 

Results Units LOQ LOO OF Prepared 

Analytical Method: EPA 8260 

<0.43 ug/L 12.5 0.43 2.5 
<0.64 ug/L 2.5 0.64 2.5 
<0.54 ug/L 2.5 0.64 2.6 

7.5 ug/L 2.5 0.44 2.5 
<0.68 ug/L 2.5 0.68 2.5 

<9.1 ug/L 30.2 9.1 2.5 
<1.2 ug/L 5.0 1.2 2.5 
<1.8 ug/L 5.9 1.8 2.5 
<2.0 ug/L 12.6 2.0 2.5 

<0.65 ug/L 2.6 0.65 2.5 
<2.0 ug/L 6.7 2.0 2.5 
<2.1 ug/L 12.5 2.1 2.5 

<0.76 ug/L 2.5 0.76 2.5 
<2.7 ug/L 9.1 2.7 2.5 

<10.9 ug/L 36.4 10.9 2.5 

86 % 70-130 2.5 
102 % 70-130 2.5 
98 % 70-130 2.5 

Lab ID: 40196952002 Collected: 10/09/1912:00 Received: 

Results Units LOQ LOO OF Prepared 

Analytical Method: EPA 8260 

<0.27 ug/L 1.0 0.27 
98.3 ug/L 1.0 0.24 

<0.28 ug/L 1.0 0.28 
<0.55 ug/L 5.0 0.55 

32.4 ug/L 1.0 0.27 
5.5 ug/L 1.0 0.24 

<0.54 ug/L 1.8 0.54 
<0.63 ug/L 5.0 0.63 
<0.59 ug/L 5.0 0.59 
<0.95 ug/L 5.0 0.95 
<0.84 ug/L 2.8 0.84 

<1.8 ug/L 5.9 1.8 
<0.83 ug/L 2.8 0.83 
<0.71 ug/L 2.4 0.71 
<0.28 ug/L 1.0 0.28 
<0.28 ug/L 1.0 0.28 
<0.87 ug/L 2.9 0.87 
<0.63 ug/L 2.1 0.63 
<0.83 ug/L 2.8 0.83 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. Oual 

10/14/1912:50 108-88-3 
10/14/1912:50 79-01-6 
10/14/1912:50 75.59.4 
10/14/1912:50 75-01 ·4 
10/14/1912:50 156-59-2 
10/14/1912:50 10061-01-5 
10/14/1912:50 179601-23-1 
10/14/1912:50 104-51-8 
10/14/1912:50 103-65-1 
10/14/1912:50 96-47-6 
10/14/1912:50 99-87-6 
10/14/1912:50 135-98-8 
10/14/1912:50 98-06-6 
10/14/1912:50 156-60-5 
10/14/1912:50 10061-02·6 

10/14/1912:50 460-00-4 
10/14/1912:50 1868-53-7 
10/14/19 12:50 2037-26-5 

10/10/19 09:15 Matrix: Water 

Analyzed GAS No. Qual 

10/11/1914:26 630-20-6 
10/11/1914:26 71-55-6 
10/11/1914:26 79.34.5 

10/11/1914:26 79-00-5 
10/11/1914:26 75.34.3 

10/11/1914:26 75.35.4 
10/11/1914:26 563-58-6 
10/11/1914:26 87-61-6 
10/11/1914:26 96-18-4 
10/11/1914:26 120-82-1 
10/11/1914:26 95-63-6 
10/11/1914:26 96-12-8 
10/11/1914:26 106-93-4 
10/11/1914:26 95-50-1 
10/11/1914:26 107-06-2 
10/11/1914:26 78-87-6 
10/11/1914:26 108-67-8 
10/11/1914:26 541-73-1 
10/11/1914:26 142-28-9 
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ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

Sample: CR2 

Parameters 

8260 MSV 

1 ,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 

Bromodlchloromethane 
Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 
Chloroethane 

Chloroform 
Ch!oromethane 
Dlbromochloromethane 

Dibromomethane 
Dichlorodifluoromethane 

Diisopropyl ether 

Ethyl benzene 
Hexach!oro-1,3-butadiene 

lsopropylbenzene (Cumene) 
Methyl-tart-butyl ether 

Methylene Chloride 

Naphthalene 

Styrene 

Tetrachloroethene 

Toluene 
Trichloroethene 

Tri ch lorofl uo rometha ne 
Vinyl chloride 

cis-1,2-Dichloroethene 

cis-1,3-Dichloropropene 

m&p-Xylene 

n-Butylbenzene 

n-Propylbenzene 

a-Xylene 

p-lsopropyltoluene 

sec-Butylbenzene 

tert-Butylbenzene 

trans-1,2-Dichloroethene 

trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 

Dibromofluoromethane (S) 

Toluene-dB (S) 

Date: 10/15/2019 01 :44 PM 

Lab ID: 40196952002 Collected: 10/09/1912:00 Received: 10/10/19 09:15 Matrix: Water 

Results Units LOO LOO OF Prepared 

Analytical Method: EPA 8260 

<0.94 
<2.3 

<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 
<4.0 

<0.97 
<0.17 
<0.71 
<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.22 

<1.2 
<0.39 
<1.2 

<0.58 
<1.2 

<0.47 
<0.33 
<0.17 

15.8 
<0.21 
0.72J 

14.2 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 

<1.1 
<4.4 

87 
103 
101 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 
5.0 
1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
3.6 

14.6 

70-130 
70-130 
70-130 

0.94 
2.3 

0.93 
0.76 
0.25 
0.24 
0.36 
0.36 

4.0 
0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

1.2 
0.47 
0.33 
0.17 
0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 

0.81 
0.26 
0.80 
0.85 
0.30 

1.1 
4.4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. 

10/11/1914:26 106-46-7 
10/11/1914:26 594-20-7 
10/11/1914:26 95-49-8 
10/11/1914:26 106-43-4 
10/11/1914:26 71-43-2 
10/11/1914:26 108-86-1 
10/11/1914:26 74-97-5 
10/11/1914:26 75-27-4 
10/11/19 14:26 75-25-2 
10/11/1914:26 74-83-9 
10/11/1914:26 56-23-5 
10/11/1914:26 108-90-7 
10/11/1914:26 75-00-3 
10/11/1914:26 67-66-3 
10/11/1914:26 74-87-3 
10/11/1914:26 124-48-1 
10/11/1914:26 74-95-3 
10/11/1914:26 75-71-8 
10/11/1914:26 108-20-3 
10/11/1914:26 100-41-4 
10/11/1914:26 87-68-3 
10/11/1914:26 98-82-8 
10/11/1914:26 1634-04-4 
10/11/1914:26 75-09-2 
10/11/1914:26 91-20-3 
10/11/1914:26 100-42-5 
10/11/1914:26 127-18-4 
10/11/1914:26 108-88-3 
10/11/1914:26 79-01-6 

10/11/1914:26 75-69-4 
10/11/1914:26 75-01-4 

10/11/1914:26 156-59-2 
10/11/1914:26 10061-01-5 
10/11/1914:26 179601-23-1 
10/11/1914:26 104-51-8 

10/11/1914:26 103-65-1 
10/11/1914:26 95-47-6 

10/11/1914:26 99-87-6 
10/11/1914:26 135-98-8 
10/11/1914:26 98-06-6 
10/11/1914:26 156-60-5 
10/11/1914:26 10061-02-6 

10/11/1914:26 460-00-4 
10/11/1914:26 1868-53-7 
10/11/1914:26 2037-26-5 

Qual 
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ANALYTICAL RESULTS 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

Sample: CR3 Lab ID: 40196952003 Collected: 10109119 12:00 Received: 

Parameters Results Units LOQ LOO OF Prepared 

8260 MSV Analytical Method: EPA 8260 

1, 1, 1,2-Tetrachloroethane <0.27 ug/L 1.0 0.27 

1, 1, 1 -Trichloroethane <0.24 ug/L 1.0 0.24 

1, 1,2,2-Tetrachloroethane <0.28 ug/L 1.0 0.28 

1, 1,2-Trichloroethane <0.55 ug/L 5.0 0.55 

1, 1-Dichloroethane <0.27 ug/L 1.0 0.27 

1, 1-Dichloroethene <0.24 ug/L 1.0 0.24 

1, 1-Dichloropropene <0.54 ug/L 1.8 0.54 

1,2,3-Trichlorobenzene <0.63 ug/L 5.0 0.63 

1,2,3-Trichloropropane <0.59 ug/L 5.0 0.59 

1,2,4-Trichlorobenzene <0.95 ug/L 5.0 0.95 

1,2,4-Trimethy!benzene <0.84 ug/L 2.8 0.84 

1,2-Dibromo-3-chloropropane <1.8 ug/L 5.9 1.8 

1,2-Dibromoethane {EDB) <0.83 ug/L 2.8 0.83 

1,2-Dichlorobenzene <0.71 ug/L 2.4 0.71 

1,2-Dichloroethane <0.28 ug/L 1.0 0.28 

1,2-Dichloropropane <0.28 ug/L 1.0 0.28 

1,3,5-Trimethylbenzene <0.87 ug/L 2.9 0.87 

1,3-Dichlorobenzene <0.63 ug/L 2.1 0.63 

1,3-Dichloropropane <0.83 ug/L 2.8 0.83 

1,4-Dichlorobenzene <0.94 ug/L 3.1 0.94 

2,2-Dichloropropane <2.3 ug/L 7.6 2.3 

2-Chlorotoluene <0.93 ug/L 5.0 0.93 

4-Chlorotoluene <0.76 ug/L 2.5 0.76 

Benzene <0.25 ug/L 1.0 0.25 

Bromobenzene <0.24 ug/L 1.0 0.24 

Bromochloromethane <0.36 ug/L 5.0 0.36 

Bromodichloromethane <0.36 ug/L 1.2 0.36 

Bromoform <4.0 ug/L 13.2 4.0 

Bromomethane <0.97 ug/L 5.0 0.97 

Carbon tetrachloride <0.17 ug/L 1.0 0.17 

Chlorobenzene <0.71 ug/L 2.4 0.71 

Chloroethane <1.3 ug/L 5.0 1.3 

Chloroform <1.3 ug/L 5.0 1.3 

Chloromethane <2.2 ug/L 7.3 2.2 

Dibromochloromethane <2.6 ug/L 8.7 2.6 

Dibromomethane <0.94 ug/L 3.1 0.94 

Dichlorodifluoromethane <0.50 ug/L 5.0 0.50 

Diisopropyl ether <1.9 ug/L 6.3 1.9 

Ethylbenzene <0.22 ug/L 1.0 0.22 

Hexachloro-1,3-butadiene <1.2 ug/L 5.0 1.2 

lsopropylbenzene {Cumene} <0.39 ug/L 5.0 0.39 

Methyl-tert-butyl ether <1.2 ug/L 4.2 1.2 

Methylene Chloride <0.58 ug/L 5.0 0.58 

Naphthalene <1.2 ug/L 5.0 1.2 

Styrene <0.47 ug/L 1.6 0.47 

Tetrachloroethene <0.33 ug/L 1.1 0.33 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

Date: 10/15/2019 01:44 PM without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

10110119 09:15 Matrix: Water 

Analyzed GAS No. Qual 

10114/19 09:10 630-20-6 
10114119 09:10 71-55-6 
10/14/19 09:10 79-34-5 
10114/19 09:10 79-00-5 
10/14119 09:10 75-34-3 
10114/19 09:10 75-35-4 
10114/19 09:10 563-58-6 
10/14/19 09:10 87-61-6 
10/14119 09:10 96-18-4 
10/14119 09:10 120-82-1 
10114119 09:10 95-63-6 
10114119 09:10 96-12-8 
10114119 09:10 106-93-4 
10114/19 09:10 95-50-1 
10114119 09:10 107-06-2 
10114/19 09:10 78-87-5 
10114/19 09:10 108-67-8 
10/14119 09:10 541-73-1 
10114119 09:10 142-28-9 
10/14119 09:10 106-46-7 
10114119 09:10 594-20-7 
10114119 09:10 95-49-8 
10114119 09:10 106-43-4 
10114119 09:10 71-43-2 
10114119 09:10 108-86-1 
10114/19 09:10 74-97-5 
10114119 09:10 75-27-4 
10114/19 09:10 75-25-2 
10/14/19 09:10 74-83-9 
10114/19 09:10 56-23-5 
10/14/19 09:10 108-90-7 
10114119 09:10 75-00-3 
10/14119 09:10 67-66-3 
10114/19 09:10 74-87-3 
10/14119 09:10 124-48-1 
10/14119 09:10 74-95-3 
10/14/19 09:10 75-71-8 
10114/19 09:10 108-20-3 
10/14119 09:10 100-41-4 
10/14119 09:10 87-68-3 
10/14119 09:10 98-82-8 
10114/19 09:10 1634-04-4 
10/14119 09:10 75-09-2 
10114/19 09:10 91-20-3 
10/14/19 09:10 100-42-5 
10/14119 09:10 127-18-4 
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Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Sample: CR3 Lab ID: 40196952003 Collected: 10/09/1912:00 Received: 10/10/19 09:15 Matrix: Water 

Parameters 

8260 MSV 

Toluene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
o-Xylene 
p-!sopropylto!uene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: CRS 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1, 2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 

Date: 10/15/2019 01 :44 PM 

Results Units LOQ LOD DF Prepared 

Analytical Method: EPA 8260 

<0.17 ug/L 5.0 0.17 
<0.26 ug/L 1.0 0.26 
<0.21 ug/L 1.0 0.21 
<0.17 ug/L 1.0 0.17 
<0.27 ug/L 1.0 0.27 

<3.6 ug/L 12.1 3.6 
<0.47 ug/L 2.0 0.47 
<0.71 ug/L 2.4 0.71 
<0.81 ug/L 5.0 0.81 
<0.26 ug/L 1.0 0.26 
<0.80 ug/L 2.7 0.80 
<0.85 ug/L 5.0 0.85 
<0.30 ug/L 1.0 0.30 
<1.1 ug/L 3.6 1.1 
<4.4 ug/L 14.6 4.4 

94 % 70-130 
99 % 70-130 

106 % 70-130 

Lab ID: 40196952004 Collected: 10/09/19 12:00 Received: 

Results Units LOQ LOD DF Prepared 

Analytical Method: EPA 8260 

<0.27 ug/L 1.0 0.27 
6480 ug/L 250 61.2 250 

<0.28 ug/L 1.0 0.28 
8.9 ug/L 5.0 0.55 

34300 ug/L 250 68.1 250 
1140 ug/L 250 61.2 250 

<0.54 ug/L 1.8 0.54 1 
<0.63 ug/L 5.0 0.63 
<0.59 ug/L 5.0 0.59 
<0.95 ug/L 5.0 0.95 

3.1 ug/L 2.8 0.84 
<1.8 ug/L 5.9 1.8 

<0.83 ug/L 2.8 0.83 
<0.71 ug/L 2.4 0.71 

125 ug/L 1.0 0.28 
0.41J ug/L 1.0 0.28 
<0.87 ug/L 2.9 0.87 
<0.63 ug/L 2.1 0.63 
<0.83 ug/L 2.8 0.83 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. Qua! 

10/14/19 09:10 108-88-3 
10/14/19 09:10 79-01-6 
10/14/19 09:10 75-69-4 
10/14/19 09:10 75-01-4 
10/14/19 09:10 156-59-2 

10/14/19 09:10 10061-01-5 
10/14/19 09:10 179601-23-1 

10/14/19 09:10 104-51-8 

10/14/19 09:10 103-65-1 

10/14/19 09:10 95-47-6 
10/14/19 09:10 99-87-6 
10/14/19 09:10 135-98-8 
10/14/19 09:10 98-06-6 
10/14/19 09:10 156-60-5 

10/14/19 09:10 10061-02-6 

10/14/19 09:10 460-00-4 

10/14/19 09:10 1868-53-7 
10/14/19 09:10 2037-26-5 

10/10/19 09:15 Matrix: Water 

Analyzed GAS No. Qual 

10/11/1914:48 630-20-6 

10/14/1914:18 71-55-6 

10/11/1914:48 79.34.5 

10/11/1914:48 79-00-5 

10/14/1914:18 75.34.3 

10/14/1914:18 75.35.4 

10/11/1914:48 563-58-6 
10/11/1914:48 87·61-6 
10/11/1914:48 96-18-4 
10/11/1914:48 120-82-1 

10/11/1914:48 95-63-6 

10/11/1914:48 96-12-8 
10/11/1914:48 106-93-4 
10/11/1914:48 95-50-1 
10/11/1914:48 107-06-2 
10/11/19 14:48 78-87-5 
10/11/1914:48 108-67-8 

10/11/1914:48 541-73-1 
10/11/1914:48 142-28-9 
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ace Analytical® 
www.pl!lcelabs.com 

ANALYTICAL RESULTS 

Pace Analytlcal Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

Sample: CRS 

Parameters 

8260 MSV 

1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Ch!orotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethylbenzene 
Hexachloro-1 ,3-butadiene 
lsopropylbenzene (Cumens) 
Methyl-tart-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
T rich lorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-!sopropyltoluene 
sec-Butyl benzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Date: 10/15/2019 01 :44 PM 

Lab ID: 40196952004 Collected: 10/09/1912:00 Received: 10/10/19 09:15 Matrix: Water 

Results Units LOO LOO DF Prepared 

Analytical Method: EPA8260 

<0.94 
<2.3 

<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 
<0.17 
<0.71 
30500 

5.0 
9.6 

<2.6 
<0.94 
<0.50 

<1.9 
9.3 

<1.2 
<0.39 

<1.2 
119 

<1.2 
<0.47 

19.9 
94.5 
14.2 

<0.21 
1390 
75.7 
<3.6 
29.7 

<0.71 
<0.81 

10.7 
<0.80 
<0.85 
<0.30 

33.4 
<4.4 

99 
117 
107 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 

1250 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 
5.0 
1.0 
1.0 

250 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
3.6 

14.6 

70-130 
70-130 
70-130 

0.94 
2.3 

0.93 
0.76 
0.25 
0.24 
0.36 
0.36 

4.0 
0.97 
0.17 
0.71 
336 250 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

1.2 
0.47 
0.33 
0.17 
0.26 
0.21 
43.7 250 
0.27 
3.6 

0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 

1.1 
4.4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. 

10/11/1914:48 106-46-7 
10/11/1914:48 594-20-7 
10/11/1914:48 95-49-8 
10/11/1914:48 106-43-4 
10/11/1914:48 71-43-2 
10/11/1914:48 108-86-1 
10/11/1914:48 74-97-5 
10/11/1914:48 75-27-4 
10/11/1914:48 75-25-2 
10/11/1914:48 74-83-9 
10/11/1914:48 56-23-5 
10/11/1914:48 108-90-7 
10/14/1914:18 75-00-3 
10/11/1914:48 67-66-3 
10/11/1914:48 74-87-3 
10/11/1914:48 124-48-1 
10/11/1914:48 74-95-3 
10/11/1914:48 75-71-8 
10/11/1914:48 108-20-3 
10/11/1914:48 100-41-4 
10/11/1914:48 87-68-3 
10/11/1914:48 98-82-8 
10/11/1914:48 1634-04-4 
10/11/1914:48 75-09-2 
10/11/1914:48 91-20-3 
10/11/1914:48 100-42-5 
10/11/1914:48 127-18-4 
10/11/1914:48 108-88-3 
10/11/1914:48 79-01-6 
10/11/1914:48 75-69-4 
10/14/1914:18 75-01-4 
10/11/1914:48 156-59-2 
10/11/1914:48 10061-01-5 
10/11/1914:48 179601-23-1 
10/11/1914:48 104-51-8 
10/11/1914:48 103-65-1 
10/11/1914:48 95-47-6 
10/11/1914:48 99-87-6 
10/11/1914:48 135-98-8 
10/11/1914:48 98-06-6 
10/11/1914:48 156-60-5 
10/11/1914:48 10061-02-6 

10/11/1914:48 460-00-4 
10/11/1914:48 1868-53-7 
10/11/1914:48 2037-26-5 

Qual 
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-ace Ana/yticat® 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

Sample: MW-14 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1,1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1 -Dichloroethane 
1, 1-Dich!oroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trich!orobenzene 

1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 

1,2-Dibromaethane (EDB) 
1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

1,3-Dichloropropane 

1,4-Dichlorobenzene 

2,2-Dichloropropane 

2-Chlorotoluene 

4-Chlorotoluene 
Benzene 

Bromobenzene 
Bromochloromethane 

Bromodich!oromethane 

Bromoform 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Ch!oroethane 

Chloroform 

Ch\oromethane 

Dibromochloromethane 

Dibromomethane 

Dichlorodifluoromethane 

Diisopropyl ether 

Ethyl benzene 

Hexachloro-1,3-butadiene 

lsopropy!benzene (Cumene) 

Methyl-tert-butyl ether 

Methylene Chloride 
Naphthalene 

Styrene 

Tetrachloroethene 

Date: 10/15/2019 01:44 PM 

Lab ID: 40196952005 Collected: 10/09/1912:00 Received: 10110/19 09:15 Matrix: Water 

Results Units LOQ LOO OF Prepared 

Analytical Method: EPA 8260 

<0.27 
<0.24 
<0.28 
<0.55 

7.1 
<0.24 
<0.54 
<0.63 
<0.59 
<0.95 
<0.84 
<1.8 

<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 
<0.94 
<2.3 

<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 
<4.0 

<0.97 
<0.17 
<0.71 
<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.22 
<1.2 

<0.39 
<1.2 

<0.58 
<1.2 

<0.47 
<0.33 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u9/L 
u9/L 
u9/L 
ug/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u9/L 
u9/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u9/L 
u9/L 
u9/L 
u9/L 
u9/L 
u9/L 
ug/L 
u9/L 
ug/L 
u9/L 
u9/L 
u9/L 
u9/L 
u9/L 
u9/L 
u9/L 
u9/L 
u9/L 
u9/L 

1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.8 
5.0 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 
3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 
0,54 
0.63 
0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 
0.94 

2.3 
0.93 
0.76 
0.25 
0.24 
0.36 
0.36 
4.0 

0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

1.2 
0.47 
0.33 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed CAS No. 

10/14/19 11 :22 630-20-6 
10/14/1911:22 71-55-6 
10/14/1911:22 79.34.5 
10/14/1911:22 79-00-5 
10/14/1911:22 75.34.3 
10/14/1911:22 75.35.4 
10/14/1911:22 563-58-6 
10/14/1911:22 87-61-6 
10/14/19 11 :22 96-18-4 
10/14/1911:22 120-82-1 
10/14/1911:22 95-63-6 
10/14/1911:22 96-12-8 
10/14/1911:22 106-93-4 
10/14/1911:22 95-50-1 
10/14/1911:22 107-06-2 
10/14/1911:22 78-87-5 
10/14/1911:22 108-67-8 
10/14/1911:22 541-73-1 
10/14/1911:22 142-28-9 
10/14/1911:22 106-46-7 
10/14/1911:22 594-20-7 
10/14119 11 :22 95-49-8 
10/14/1911:22 106-43-4 
10/14/1911:22 71-43-2 
10/14/1911:22 108-86-1 
10/14/1911:22 74-97.5 
10/14/1911:22 75-27-4 
10/14/1911:22 75-25-2 
10/14/1911:22 74-83-9 
10/14/1911:22 56-23-5 
10/14/1911:22 108-90-7 
10/14/1911:22 75-00-3 
10/14/1911:22 67-66-3 
10/14/1911:22 74-87-3 
10/14/1911:22 124-48-1 
10/14/1911:22 74.95.3 
10/14/1911:22 75-71-8 
10/14/1911:22 108-20-3 
10/14/1911:22 100-41-4 
10/14/1911:22 87-68-3 
10/14/1911:22 98-82-8 
10/14/1911:22 1634-04-4 
10/14/1911:22 75-09-2 
10/14/1911:22 91-20-3 
10/14/1911:22 100-42-5 
10/14/1911:22 127-18-4 

Qual 
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ace Analytical" 
www.pacelobs.com 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Sample: MW-14 Lab ID: 40196952005 Collected: 10/09/1912:00 Received: 10/10/19 09:15 Matrix: Water 

Parameters 

8260 MSV 

Toluene 
Trichloroethane 
Trichlorofluoromethane 

Vinyl chloride 
cis-1 ,2-Dichloroethene 
cis-1 ,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butyl benzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S} 

Sample: MW-24 

Parameters 

8260MSV 

1, 1, 1,2-Tetrachloroethane 
1,1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dich!oroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4--Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane {EDB) 
1,2-Dlchlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dich!oropropane 

Date: 10/15/2019 01 :44 PM 

Results Units LDQ LOO DF Prepared 

Analytical Method: EPA 8260 

<0.17 ug/L 5.0 0.17 

<0.26 ug/L 1.0 0.26 

<0.21 ug/L 1.0 0.21 

<0.17 ug/L 1.0 0.17 

<0.27 ug/L 1.0 0.27 

<3.6 ug/L 12.1 3.6 

<0.47 ug/L 2.0 0.47 

<0.71 ug/L 2.4 0.71 
<0.81 ug/L 5.0 0.81 

<0.26 u9/L 1.0 0.26 

<0.80 ug/L 2.7 0.80 

<0.85 ug/L 5.0 0.85 

<0.30 ug/L 1.0 0.30 

<1.1 ug/L 3.6 1.1 

<4.4 ug/L 14.6 4.4 

84 % 70-130 

103 % 70-130 

98 % 70-130 

Lab ID: 40196952006 Collected: 10/09/1912:00 Received: 

Results Units LOQ LOD DF Prepared 

Analytical Method: EPA 8260 

<0.27 ug/L 1.0 0.27 

<0.24 ug/L 1.0 0.24 

<0.28 ug/L 1.0 0.28 

<0.55 u9/L 5.0 0.55 

0.48J ug/L 1.0 0.27 

<0.24 u9/L 1.0 0.24 

<0.54 u9/L 1.8 0.54 

<0.63 ug/L 5.0 0.63 

<0.59 ug/L 5.0 0.59 

<0.95 ug/L 5.0 0.95 

<0.84 u9/L 2.8 0.84 

<1.8 u9/L 5.9 1.8 

<0.83 ug/L 2.8 0.83 

<0.71 ug/L 2.4 0.71 

<0.28 ug/L 1.0 0.28 

<0.28 ug/L 1.0 0.28 

<0.87 ug/L 2.9 0.87 

<0.63 u9/L 2.1 0.63 

<0.83 ug/L 2.8 0.83 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed CAS No. Qual 

10/14/1911:22 108-88-3 

10/14/1911:22 79-01-6 

10/14/1911:22 75-69-4 

10/14/1911:22 75-01-4 

10/14/1911:22 156-59-2 

10/14/1911:22 10061-01-5 

10/14/1911:22 179601-23-1 

10/14/1911:22 104-51-8 

10/14/1911:22 103-65-1 

10/14/19 11 :22 95-47-6 

10/14/1911:22 99-87-6 

10/14/1911:22 135-98-8 

10/14/1911:22 98-06-6 

10/14/1911:22 156-60-5 

10/14/1911:22 10061-02-6 

10/14/1911:22 460-00-4 

10/14/1911:22 1868-53-7 

10/14/1911:22 2037-26-5 

10/10/19 09:15 Matrix: Water 

Analyzed CAS No. Qual 

10/14/19 08:48 630-20-6 

10/14/19 08:48 71-55-6 

10/14/19 08:48 79-34-5 

10/14/19 08:48 79-00-5 

10/14/19 08:48 75.34.3 

10/14/19 08:48 75.35.4 

10/14/19 08:48 563-58-6 

10/14/19 08:48 87-61-6 

10/14/19 08:48 96-18-4 

10/14/19 08:48 120-82-1 

10/14/19 08:48 95-63-6 

10/14/19 08:48 96-12-8 

10/14/19 08:48 106-93-4 

10/14/19 08:48 95-50-1 

10/14/19 08:48 107-06-2 

10/14/19 08:48 78-87-5 

10/14/19 08:48 108-67-8 

10/14/19 08:48 541-73-1 

10/14/19 08:48 142-28-9 
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Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

ANALYTICAL RESULTS 

Pace Analytlcal Services, LLC 
1241 Bellevue Street - Suite 8 

Green Bay, WI 54302 

(920)469-2436 

Sample: MW-24 Lab ID: 40196952006 Collected: 10/09/1912:00 Received: 10/10/19 09:15 Matrix: Water 

Parameters 

8260 MSV 

1,4-Dichlorobenzene 
2,2-Dlchloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodich\oromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethylbenzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrach!oroethene 
Toluene 
Trichloroethane 
T richlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1 ,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Date: 10/15/2019 01 :44 PM 

Results Units LOQ LOD DF Prepared 

Analytical Method: EPA 8260 

<0.94 u9/L 3.1 0.94 
<2.3 ug/L 7.6 2.3 

<0.93 ug/L 5.0 0.93 
<0.76 u9/L 2.5 0.76 
<0.25 u9/L 1.0 0.25 
<0.24 u9/L 1.0 0.24 
<0.36 ug/L 5.0 0.36 
<0.36 u9/L 1.2 0.36 
<4.0 ug/L 13.2 4.0 

<0.97 ug/L 5.0 0.97 
<0.17 ug/L 1.0 0.17 
<0.71 ug/L 2.4 0.71 
<1.3 ug/L 5.0 1.3 
<1.3 ug/L 5.0 1.3 
<2.2 ug/L 7.3 2.2 
<2.6 ug/L 8.7 2.6 

<0.94 ug/L 3.1 0.94 
<0.50 ug/L 5.0 0.50 
<1.9 ug/L 6.3 1.9 

<0.22 ug/L 1.0 0.22 
<1.2 ug/L 5.0 1.2 

<0.39 ug/L 5.0 0.39 
<1.2 ug/L 4.2 1.2 

<0.58 ug/L 5.0 0.58 
<1.2 ug/L 5.0 1.2 

<0.47 ug/L 1.6 0.47 
<0.33 ug/L 1.1 0.33 
<0.17 ug/L 5.0 0.17 
0.64J ug/L 1.0 0.26 
<0.21 ug/L 1.0 0.21 
<0.17 ug/L 1.0 0.17 
<0.27 ug/L 1.0 0.27 

<3.6 ug/L 12.1 3.6 
<0.47 ug/L 2.0 0.47 
<0.71 ug/L 2.4 0.71 
<0.81 ug/L 5.0 0.81 
<0.26 ug/L 1.0 0.26 
<0.80 ug/L 2.7 0.80 
<0.85 ug/L 5.0 0.85 
<0.30 ug/L 1.0 0.30 

<1.1 ug/L 3.6 1.1 
<4.4 ug/L 14.6 4.4 

87 % 70-130 
102 % 70-130 
97 % 70-130 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Ser,,rices, LLC. 

Analyzed GAS No. Qua! 

10/14/19 08:48 106-46-7 
10/14/19 08:48 594-20-7 
10/14/19 08:48 95-49-8 
10/14/19 08:48 106-43-4 

10/14/19 08:48 71-43-2 

10/14/19 08:48 108-86-1 
10/14/19 08:48 74-97-5 

10/14/19 08:48 75-27-4 

10/14/19 08:48 75-25-2 

10/14/19 08:48 74-83-9 
10/14/19 08:48 56-23-5 
10/14/19 08:48 108-90-7 
10/14/19 08:48 75-00-3 
10/14/19 08:48 67-66-3 
10/14/19 08:48 74-87-3 
10/14/19 08:48 124-48-1 

10/14/19 08:48 74-95-3 
10/14/19 08:48 75-71-8 

10/14/19 08:48 108-20-3 
10/14/19 08:48 100-41-4 

10/14/19 08:48 87-68-3 
10/14/19 08:48 98-82-8 
10/14/19 08:48 1634-04-4 
10/14/19 08:48 75-09-2 
10/14/19 08:48 91-20-3 
10/14/19 08:48 100-42-5 
10/14/19 08:48 127-18-4 
10/14/19 08:48 108-88-3 

10/14/19 08:48 79-01-6 

10/14/19 08:48 75-69-4 
10/14/19 08:48 75-01-4 

10/14/19 08:48 156-59-2 
10/14/19 08:48 10061-01-5 

10/14/19 08:48 179601-23-1 
10/14/19 08:48 104-51-8 

10/14/19 08:48 103-65-1 

10/14/19 08:48 95-47-6 

10/14/19 08:48 99-87-6 
10/14/19 08:48 135-98-8 

10/14/19 08:48 98-06-6 

10/14/19 08:48 156-60-5 

10/14/19 08:48 10061-02-6 

10/14/19 08:48 460-00-4 
10/14/19 08:48 1868-53-7 
10/14/19 08:48 2037-26-5 
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QUALITY CONTROL DATA 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

QC Batch: 337078 Analysis Method: EPA8260 

QC Batch Method: EPA 8260 Analysis Description: 8260 MSV 

Associated Lab Samples: 40196952001, 40196952002, 40196952003, 40196952004, 40196952005, 40196952006 

METHOD BLANK: 1957829 Matrix: Water 

Associated Lab Samples: 40196952001,40196952002,40196952003,40196952004,40196952005,40196952006 

Blank Reporting 
Parameter Units Result Limit Analyzed Qualifiers 

1, 1, 1,2-Tetrachloroethane ug/L <0.27 1.0 10/11/19 09:38 

1,1, 1-Trichloroethane ug/L <0.24 1.0 10/11/19 09:38 

1, 1,2,2-Tetrachloroethane ug/L <0.28 1.0 10/11/19 09:38 

1, 1,2-Trichloroethane ug/L <0.55 5.0 10/11/19 09:38 

1, 1-Dichloroethane ug/L <0.27 1.0 10/11/19 09:38 

1, 1-Dichloroethene ug/L <0.24 1.0 10/11/19 09:38 

1, 1-Dichloropropene ug/L <0.54 1.8 10/11/19 09:38 
1,2,3-T richlorobenzene ug/L <0.63 5.0 10/11/19 09:38 

1,2,3-Trichloropropane ug/L <0.59 5.0 10/11/19 09:38 
1,2,4-Trichlorobenzene ug/L <0.95 5.0 10/11/19 09:38 
1,2,4-Trimethylbenzene ug/L <0.84 2.8 10/11/19 09:38 
1,2-Dibromo-3-chloropropane ug/L <1.8 5.9 10/11/19 09:38 

1,2-Dibromoethane (EDB) ug/L <0.83 2.8 10/11/19 09:38 
1,2-Dichlorobenzene ug/L <0.71 2.4 10/11/19 09:38 

1,2-Dichloroethane ug/L <0.28 1.0 10/11/19 09:38 

1,2-Dichloropropane ug/L <0.28 1.0 10/11/19 09:38 
1,3,5-Trimethylbenzene ug/L <0.87 2.9 10/11/19 09:38 

1,3-Dichlorobenzene ug/L <0.63 2.1 10/11/19 09:38 
1,3-Dichloropropane ug/L <0.83 2.8 10/11/19 09:38 

1,4-Dichlorobenzene ug/L <0.94 3.1 10/11/19 09:38 
2,2-Dichloropropane ug/L <2.3 7.6 10/11/19 09:38 

2-Chlorotoluene ug/L <0.93 5.0 10/11/19 09:38 
4-Chlorotoluene ug/L <0.76 2.5 10/11/19 09:38 

Benzene ug/L <0.25 1.0 10/11/19 09:38 
Bromobenzene ug/L <0.24 1.0 10/11/19 09:38 

Bromochloromethane ug/L <0.36 5.0 10/11/19 09:38 

Bromodich!oromethane ug/L <0.36 1.2 10/11/19 09:38 

Bromoform ug/L <4.0 13.2 10/11/19 09:38 

Bromomethane ug/L <0.97 5.0 10/11/19 09:38 

Carbon tetrachloride ug/L <0.17 1.0 10/11/19 09:38 

Chiaro benzene ug/L <0.71 2.4 10/11/19 09:38 

Chloroethane ug/L <1,3 5.0 10/11/19 09:38 

Chloroform ug/L <1.3 5.0 10/11/19 09:38 

Chloromethane ug/L <2.2 7.3 10/11/19 09:38 

cis-1,2-Dichloroethene ug/L <0.27 1.0 10/11/19 09:38 

cis-1,3-Dichloropropene ug/L <3.6 12.1 10/11/19 09:38 

Dibromochloromethane ug/L <2.6 8.7 10/11/19 09:38 

Dibromomethane ug/L <0.94 3.1 10/11/19 09:38 

Dichlorodifluoromethane ug/L <0.50 5.0 10/11/19 09:38 

Diisopropyl ether ug/L <1.9 6.3 10/11/19 09:38 

Ethyl benzene ug/L <0.22 1.0 10/11/19 09:38 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Results presented on this page are In the units Indicated by the "Units" column except where an alternate unit is presented to the right of the result. 

Dale: 10/15/2019 01:44 PM 
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ace Analytical° 
www.pece/abs.com 

QUALITY CONTROL DATA 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

METHOD BLANK: 1957829 Matrix: Water 

Associated Lab Samples: 40196952001,40196952002,40196952003,40196952004,40196952005,40196952006 

Blank Reporting 

Pace Analytlcal Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Parameter Units Result Limit Analyzed Qualifiers 

Hexachloro-1,3-butadiene ug/L <1.2 5.0 10/11/19 09:38 
lsopropy!benzene (Cumens) ug/L <0.39 5.0 10/11/19 09:38 
m&p-Xylene ug/L <0.47 2.0 10/11/19 09:38 
Methyl-tort-butyl ether ug/L <1.2 4.2 10/11/19 09:38 
Methylene Chloride ug/L <0.58 5.0 10/11/19 09:38 
n-Butylbenzene ug/L <0.71 2.4 10/11/19 09:38 
n-Propy!benzene ug/L <0.81 5.0 10/11/19 09:38 
Naphthalene ug/L <1.2 5.0 10/11/19 09:38 
a-Xylene ug/L <0.26 1.0 10/11/19 09:38 
p-lsopropyltoluene ug/L <0.80 2.7 10/11/19 09:38 
sec-Butylbenzene ug/L <0.85 5.0 10/11/19 09:38 
Styrene ug/L <0.47 1.6 10/11/19 09:38 
tert-Butylbenzene ug/L <0.30 1.0 10/11/19 09:38 
Tetrachloroethene ug/L <0.33 1.1 10/11/19 09:38 
Toluene ug/L <0.17 5.0 10/11/19 09:38 
trans-1,2-Dichloroethene ug/L <1.1 3.6 10/11/19 09:38 
trans-1,3-Dichloropropene ug/L <4.4 14.6 10/11/19 09:38 
Trichloroethane ug/L <0.26 1.0 10/11/19 09:38 
Trichlorofluoromethane ug/L <0.21 1.0 10/11119 09:38 
Vinyl chloride ug/L <0.17 1.0 10/11/19 09:38 
4-Bromofluorobenzene (S) % 89 70-130 10/11/19 09:38 
Dibromofluoromethane (S) % 98 70-130 10/11/19 09:38 
Toluene-dB (S) % 99 70-130 10/11/19 09:38 

LABORATORY CONTROL SAMPLE: 1957830 
Spike LCS LCS %Rec 

Parameter Units Cone. Result % Rec Limits Qualifiers 

1, 1, 1-Trichloroethane ug/L 50 59.9 120 70-130 
1, 1,2,2-Tetrachloroethane ug/L 50 52.4 105 70-130 
1, 1,2-Trichloroethane ug/L 50 54.2 108 70-130 
1,1-Dichloroethane ug/L 50 59.3 119 73-150 
1, 1-Dichloroethene ug/L 50 57.2 114 73-138 
1,2,4-Trichlorobenzene ug/L 50 48.0 96 70-130 
1,2-Dibromo-3-chloropropane ug/L 50 51.8 104 64-129 
1,2-Dibromoethane (EDB) ug/L 50 52.8 106 70-130 
1,2-Dich!orobenzene ug/L 50 52.5 105 70-130 
1,2-Dichloroethane ug/L 50 53.5 107 75-140 
1,2-Dichloropropane ug/L 50 53.5 107 73-135 
1,3-Dichlorobenzene ug/L 50 52.4 105 70-130 
1,4-Dichlorobenzene ug/L 50 51.5 103 70-130 
Benzene ug/L 50 55.0 110 70-130 
Bromodichloromethane ug/L 50 55.9 112 70-130 
Bromoform ug/L 50 56.9 114 68-129 
Bromomethane ug/L 50 33.6 67 18-159 

Results presented on this page are In the units indicated by the "Units" column except where an alternate unlt is presented to the right of the result. 

Date: 10/15/2019 01 :44 PM 
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Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

LABORATORY CONTROL SAMPLE: 1957830 

QUALITY CONTROL DATA 

Spike LCS LCS %Rec 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Parameter Units Cone. Result % Rec Limits Qualifiers 

Carbon tetrachloride ug/L 50 57.6 115 70-130 
Chlorobenzene ug/L 50 55.4 111 70-130 
Chloroethane ug/L 50 43.2 86 53-147 
Chloroform ug/L 50 55.6 111 74-136 
Ch!oromethane ug/L 50 29.7 59 29-115 
cis-1,2-Dichloroethene ug/L 50 54.7 109 70-130 
cis-1,3-Dlchloropropene ug/L 50 57.7 115 70-130 
Dibromochloromethane ug/L 50 55.2 110 70-130 
Dichlorodif!uoromethane ug/L 50 25.6 51 10-130 
Ethylbenzene ug/L 50 57.3 115 80-124 
lsopropylbenzene (Cumene) ug/L 50 60.5 121 70-130 
m&p-Xylene ug/L 100 118 118 70-130 
Methyl-tart-butyl ether ug/L 50 51.8 104 54-137 
Methylene Chloride ug/L 50 50.0 100 73-138 
a-Xylene ug/L 50 59.1 118 70-130 
Styrene ug/L 50 54.9 110 70-130 
Tetrachloroethene ug/L 50 55.9 112 70-130 
Toluene ug/L 50 55.2 110 80-126 
trans-1,2-Dichloroethene ug/L 50 57.5 115 73-145 
trans-1,3-Dichloropropene ug/L 50 55.7 111 70-130 
Trichloroethene ug/L 50 57.8 116 70-130 
Trich!orofluoromethane ug/L 50 49.4 99 76-147 
Vinyl chloride ug/L 50 38.8 78 51-120 
4-Bromofluorobenzene (S) % 102 70-130 
Dibromofluoromethane {S) % 100 70-130 
Toluene-dB (S) % 99 70-130 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1957831 1957832 

MS MSD 

40196954008 Spike Spike MS MSD MS MSD %Rec 
Parameter Units Result Cone. Cone. Result Result % Rec %Rec Limits RPD 

1,1, 1-Trichloroethane ug/L 2.7 50 50 63.7 61.0 122 117 70-130 4 
1, 1,2,2-Tetrachloroethane ug/L <0.28 50 50 55.1 53.0 110 106 70-130 4 
1, 1,2-T richloroethane ug/L <0.55 50 50 53.6 55.4 107 111 70-137 3 
1, 1-Dichloroethane ug/L 2.6 50 50 62.9 62.0 121 119 73-153 
1, 1-Dichloroethene ug/L 0.40J 50 50 58.0 56.7 115 113 73-138 2 
1,2,4-Trich!orobenzene ug/L <0.95 50 50 49.5 49.9 99 100 70-130 
1,2-Dibromo-3- ug/L <1.8 50 50 57.0 55.5 114 111 58-129 3 
chloropropane 
1,2-Dibromoethane (EDB) ug/L <0.83 50 50 52.6 54.9 105 110 70-130 4 
1,2-Dich\orobenzene ug/L <0.71 50 50 54.3 53.0 109 106 70-130 2 
1,2-Dichloroethane ug/L <0.28 50 50 57.8 56.3 116 113 75-140 3 
1,2-Dichloropropane ug/L <0.28 50 50 55.1 54.5 110 109 71-138 
1,3-Dichlorobenzene ug/L <0.63 50 50 53.8 52.4 108 105 70-130 3 
1,4-Dichlorobenzene ug/L <0.94 50 50 54.1 52.9 108 106 70-130 2 

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit ls presented to the right of the result. 

Date: 10/15/2019 01 :44 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Max 
RPD Qual 
-----

20 
20 
20 
20 
20 
20 
20 

20 
20 
20 
20 
20 
20 
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ace Analytical° 
www.paaalabs.com 

QUALITY CONTROL DATA 

Project TD P3 4TH QTR GW 

Pace Project No.: 40196952 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1957831 1957832 
MS MSD 

40196954008 Spike Spike MS MSD 
Parameter Units Result Cone. Cone. Result Result 

Benzene u9/L <0.25 50 50 56.8 55.5 
Bromodichloromethane ug/L <0.36 50 50 55.0 55.1 
Bromoform ug/L <4.0 50 50 55.6 57.2 
Bromomethane ug/L <0.97 50 50 34.7 34.1 
Carbon tetrachloride ug/L <0.17 50 50 58.8 55.7 
Chiaro benzene ug/L <0.71 50 50 55.2 55.7 
Ch!oroethane ug/L <1.3 50 50 44.0 44.6 
Chloroform ug/L <1.3 50 50 55.7 55.3 
Chloromethane ug/L 4.6J 50 50 35.4 35.6 
cis-1,2-Dichloroethene ug/L 0.59J 50 50 57.0 55.2 
cis-1,3-Dichloropropene ug/L <3.6 50 50 57.6 57.0 
Dibromochloromethane ug/L <2.6 50 50 53.7 56.7 
Dichlorodifluoromethane ug/L <0.50 50 50 25.6 23.9 
Ethylbenzene ug/L <0.22 50 50 56.0 58.1 
lsopropy\benzene ug/L <0.39 50 50 60.0 59.6 
(Cumens) 
m&p-Xylene ug/L <0.47 100 100 117 118 
Methyl-tert-butyl ether u9/L <1.2 50 50 53.0 52.2 
Methylene Chloride ug/L <0,58 50 50 51.9 51.2 
a-Xylene ug/L <0.26 50 50 58.1 60.5 
Styrene ug/L <0.47 50 50 53.6 51.9 
Tetrachloroethene ug/L <0.33 50 50 53.2 55.9 
Toluene ug/L <0.17 50 50 54.1 56.1 
trans-1,2-Dichloroethene ug/L <1.1 50 50 58.2 56.4 
trans-1,3-Dichloropropene ug/L <4.4 50 50 54.9 56.9 
Trichloroethane ug/L 1.2 50 50 57.5 56.9 
Trichlorofluoromethane ug/L <0.21 50 50 48.7 47.2 
Vinyl chloride ug/L <0.17 50 50 40.5 39.2 
4-Bromofluorobenzene (S) % 
Dibromofluoromethane (S) % 
Toluene-dB (S) % 

MS MSD 
% Rec %Rec 

114 111 
110 110 
111 114 
69 68 

118 111 
110 111 
88 89 

111 111 
61 62 

113 109 
115 114 
107 113 

51 48 
112 116 
120 119 

117 118 
106 104 
103 102 
116 121 
107 104 
106 112 
108 112 
116 112 
110 114 
112 111 
97 94 
81 78 

100 104 
101 99 
96 101 

Pace Analytical Seivices, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

%Rec Max 
Limits RPD RPD Qual 

-----
70-130 2 20 
70-130 0 20 
68-129 3 20 
15-170 2 20 
70-130 5 20 
70-130 20 
51-148 20 
74-136 20 
23-115 20 
70-131 3 20 
70-130 20 
70-130 5 20 
10-132 7 20 
80-125 4 20 
70-130 20 

70-130 0 20 
51-145 2 20 
73-140 1 20 
70-130 4 20 
70-130 3 20 
70-130 5 20 
80-131 4 20 
73-148 3 20 
70-130 4 20 
70-130 1 20 
74-147 3 20 
41-129 3 20 
70-130 
70-130 
70-130 

Results presented on this page are In the units tndlcated by the ''Units" column except where an alternate unit is presented to the right of the result. 

Date: 10/15/2019 01 :44 PM 
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Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

QUALIFIERS 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

DEFINIT\DNS 

OF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot. 

ND - Not Detected at or above LOO. 

J - Estimated concentration at or above the LOD and below the LOQ. 

LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume. 

LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume. 

S - Surrogate 

1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte !s 
a combined concentration. 

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPO values. 

LCS(D) - Laboratory Control Sample (Duplicate) 

MS(D) - Matrix Spike (Duplicate) 

DUP - Sample Duplicate 

RPD - Relative Percent Difference 

NC - Not Calculable. 

SG - Silica Gel - Clean-Up 

U - Indicates the compound was analyzed for, but not detected at or above the adjusted LOO. 
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for 
each analyte is a combined concentration. 

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes. 

TN\· The NELAC Institute. 

Date: 10/15/2019 01 :44 PM 
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Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

QUALITY CONTROL DATA CROSS REFERENCE TABLE 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40196952 

Lab ID Sample ID 

40196952001 CR1 

40196952002 CR2 

40196952003 CR3 

40196952004 CR5 

40196952005 MW-14 

40196952006 MW-24 

Date: 10/15/2019 01 :44 PM 

QC Batch Method QC Batch 

EPA8260 337078 

EPA8260 337078 

EPA8260 337078 

EPA8260 337078 

EPA 8260 337078 
EPA8260 337078 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analytical 

Analytical Method Batch 
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Pace Analytical Seivices, LLC ~ 
1241 Bellevue Street, Suite 9 ,:=. 

Client Name: p11v/t111 !"Le/I./"'/ /} 
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, Sample Preserv. ation Receipt Form 
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Green Bay, WI 54_302 ~ 
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Document Nilme: · .·. ·· · 
Docu'rnent R. evised: 25Apr2018 

Sample Condition Upon ~eceJPt (SCUR) ·.·:. 

.1241 Bellevue street, Green Ba , WL54302 
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□Yes ilNo 

5, 

Date/Time: 

6. 

7, 

a . 
.. • .· ForAhalysis: ~No .. TIIIS/MSD ~.□No □ NIA 

I-· .. · · .. _.;,: 
Correct Containers Used: 

-Pace Cbntalners Used: 
' -Pace,IR·Co11tainers.Used: ... 

Container;, lnta6t: · •· 

Filtered Yolumeieceived· tot Dissolved tests 

Yes □No 9. 

~·□No □ NIA 
□Yes □No --~ 

-~-□No 10. 

Dye, □No 0NIA 11. ·. 

Sarnplal:.abelS match COC: □Yes pefo □NIA 12./(0 lc.w~ vn Ct..'•1.ple J !o/f c/!q 
-Includes date/iime/lD/Analvsis • .. •· Matrix: l"'a/tJ"'J L,1 At,;C/: .. ;:{,, • /"" /.,, / tfS .. f--'======:c!!:===~.c.!!=~========~,,.;.::,4.:__=~==°'F'-.c,,~:!:!:~=~.;.;µJ~«.L-.:.....LLc:!..-----l 

Trip Blank Present: □Yes □No /<',,. .J-6, 

Trip Blank C.ustJdy Seals Present □Yes □No J<!"NIA 

.· Pace.:f(ip'Eliank:Lot.# ii/purchased): 
Cl1entt,19llficat!on/ Resc:,lution: 

Person Contacted: · Date/Time: 
Commi~ts/ R~solution: "-'---'-'~--'------

.·. . 

If checked, see attached form·for-addlt1onal·comments D 

Project Mah~ger Review: 
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November 25, 2019 

John Ruetz 
Environmental Audits Inc 
11327 W Lincoln Ave 
West Allis, WI 53227 

RE: Project: TD P3 4TH QTR GW 
Pace Project No.: 40199588 

Dear John Ruetz: 

Pace Analytical Seivices, LLC 

1241 Bellevue Street- Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Enclosed are the analytical results for sample(s) received by the laboratory on November 21, 2019. 
The results relate only to the samples included in this report. Results reported herein conform to the 
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, 
where applicable, unless otherwise noted in the body of the report. 

If you have any questions concerning this report, please feel free to contact me. 

Sincerely, ~. ~ 
Dan Milewsky 
dan.milewsky@pacelabs.com 
(920)469-2436 
Project Manager 

Enclosures 

cc: Ed Raymond, Environmental Audits, Inc 
Steve Tiber, Environmental Audits Inc. 
Stephanie Wagner, Environmental Audits, Inc. 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. Page 1 of 30 
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Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Pace Analytical Services Green Bay 
1241 Bellevue Street, Green Bay, WI 54302 
Florida/NELAP Certification #: E87948 
Illinois Certification#: 200050 
Kentucky UST Certification#: 82 
Louisiana Certification#: 04168 
Minnesota Certification#: 055-999-334 
New York Certification#: 12064 
North Dakota Certification #: R-150 

CERTIFICATIONS 

Virginia VELAP ID: 460263 
South Carolina Certification #: 83006001 
Texas Certification#: T104704529-14-1 
Wisconsin Certification#: 405132750 
Wisconsin DATCP Certification#: 105-444 
USDA Soil Permit#: P330-16-00157 
Federal Fish & Wildlife Permit#: LE51774A-0 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Pace Analytlcal Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

{920)469-2436 

Page 2 of 30 
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Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Lab ID Sample ID 

40199588001 MW-1 

40199588002 MW-2 

40199588003 MW-6 

40199588004 MW-7 

40199588005 MW-9 

40199588006 MW-10 

40199588007 MW-17 

40199588008 MW-22 

40199588009 MW-23 

40199588010 MW-25 

40199588011 TRIP BLANK 

SAMPLE SUMMARY 

Matrix Date Collected Data Received 

Water 11/19/19 00:00 11/21/19 08:45 

Water 11/19/19 00:00 11/21/19 08:45 

Water 11/19/19 00:00 11/21/19 08:45 

Water 11/19/19 00:00 11/21/19 08:45 

Water 11/19/19 00:00 11/21/19 08:45 

Water 11/19/19 00:00 11/21/19 08:45 

Water 11/19/19 00:00 11/21/19 08:45 

Water 11/19/19 00:00 11/21/19 08:45 

Water 11/19/19 00:00 11/21/19 08:45 

Water 11/19/19 00:00 11/21/19 08:45 

Water 11/19/19 00:00 11/21/19 08:45 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Page 3 of 30 
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Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Lab ID Sample ID 

40199588001 MW-1 

40199588002 MW-2 

40199588003 MW-6 

40199588004 MW-7 

40199588005 MW-9 

40199588006 MW-10 

40199588007 MW-17 

40199588008 MW-22 

40199588009 MW-23 

40199588010 MW-25 

40199588011 TRIP BLANK 

SAMPLE ANALYTE COUNT 

Method 

EPA 8260 

EPA8260 

EPA8260 

EPA8260 

EPA8260 

EPA8260 

EPA 8260 

EPA8260 

EPA8260 

EPA8260 

EPA8260 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analysts 

HNW 

HNW 

HNW 

HNW 

HNW 

HNW 

HNW 

HNW 

HNW 

HNW 

HNW 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Analytes 
Reported 

64 

64 

64 

64 

64 

64 

64 

64 

64 

64 

64 

Page 4 of 30 
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ANALYTICAL RESULTS 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

·sample: MW-1 Lab ID: 40199588001 Collected: 11/19/19 00:00 Received: 

Parameters Results Units LOQ LOD OF Prepared 

8260 MSV Analytical Method: EPA 8260 

1, 1, 1,2-Tetrachloroethane <0.27 ug/L 1.0 0.27 
1, 1, 1-Trichloroethane 1.4 ug/L 1.0 0.24 
1,1,2,2-Tetrachloroethane <0.28 ug/L 1.0 0.28 
1, 1,2-Trichloroethane <0,55 ug/L 5.0 0.55 
1, 1-Oichloroethane 53.9 ug/L 1.0 0.27 
1, 1 -Dich!oroethene <0.24 ug/L 1.0 0.24 
1, 1-Dichloropropene <0.54 ug/L 1.8 0.54 
1,2,3-Trichlorobenzene <0.63 ug/L 5.0 0.63 
1,2,3-Trichloropropane <0.59 ug/L 5.0 0.59 
1,2,4-Trichlorobenzene <0.95 ug/L 5.0 0.95 
1,2,4-Trimethylbenzene <0.84 ug/L 2.8 0.84 
1,2-Dibromo-3-chloropropane <1.8 ug/L 5.9 1.8 
1,2-Dibromoethane (EDB) <0.83 ug/L 2.8 0.83 
1,2-Dichlorobenzene <0.71 ug/L 2.4 0.71 
1,2-Dlchloroethane <0.28 ug/L 1.0 0.28 
1,2-Dichloropropane <0.28 ug/L 1.0 0.28 
1,3,5-Trimethylbenzene <0.87 ug/L 2.9 0.87 
1,3-Dich!orobenzene <0.63 ug/L 2.1 0.63 
1,3-Dichloropropane <0.83 ug/L 2.8 0.83 
1,4-Dlchlorobenzene <0.94 ug/L 3.1 0.94 
2,2-Dichloropropane <2.3 ug/L 7.6 2.3 
2-Chlorotoluene <0.93 ug/L 5.0 0.93 
4-Chlorotoluene <0.76 ug/L 2.5 0.76 
Benzene 0.29J ug/L 1.0 0.25 
Bromobenzene <0.24 ug/L 1.0 0.24 
Bromochloromethane <0.36 ug/L 5.0 0.36 
Bromodichloromethane <0.36 ug/L 1.2 0.36 
Bromoform <4.0 ug/L 13.2 4.0 
Bromomethane <0.97 ug/L 5.0 0.97 
Carbon tetrachloride <0.17 ug/L 1.0 0.17 
Chlorobenzene <0.71 ug/L 2.4 0.71 
Chloroethane 17.1 ug/L 5.0 1.3 
Chloroform <1.3 ug/L 5.0 1.3 
Chloromethane <2.2 ug/L 7.3 2.2 
Dibromochloromethane <2.6 ug/L 8.7 2.6 
Dlbromomethane <0.94 ug/L 3.1 0.94 
Dichlorodif\uoromethane <0.50 ug/L 5.0 0.50 
Diisopropyl ether <1.9 ug/L 6.3 1.9 
Ethylbenzene <0.22 ug/L 1.0 0.22 
Hexachloro-1,3-butadiene <1.2 ug/L 5.0 1.2 
\sopropylbenzene (Cumene} <0.39 ug/L 5.0 0.39 
Methyl-tort-butyl ether <1.2 ug/L 4.2 1.2 
Methylene Chloride <0.58 ug/L 5.0 0.58 
Naphthalene <1.2 ug/L 5.0 1.2 
Styrene <0.47 ug/L 1.6 0.47 
Tetrachloroethene <0.33 ug/L 1.1 0.33 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

Date: 11/25/2019 02:23 PM without the written consent of Pace Analytical Ser.rices, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

11/21/19 08:45 Matrix: Water 

Analyzed CAS No. Qual 

11/22/1910:42 630-20-6 
11/22/1910:42 71-55-6 
11/22/1910:42 79-34-5 
11/22/1910:42 79-00-5 
11/22/1910:42 75-34-3 
11/22/1910:42 75-35-4 
11/22/1910:42 563-58-6 
11/22/1910:42 87-61-6 
11/22/19 10:42 96-18-4 
11/22/1910:42 120-82-1 
11/22/1910:42 95-63-6 
11/22/19 10:42 96-12-8 
11/22/1910:42 106-93-4 
11/22/1910:42 95-50-1 
11/22/19 10:42 107-06-2 
11/22/1910:42 78-87-5 
11/22/1910:42 108-67-8 
11/22/19 10:42 541-73-1 
11/22/1910:42 142-28-9 
11122/1910:42 106-46-7 
11/22/19 10:42 594-20-7 
11/22/19 10:42 95-49-8 
11/22/1910:42 106-43-4 
11/22/19 10:42 71-43-2 
11/22/1910:42 108-86-1 
11/22/1910:42 74-97-5 
11/22/19 10:42 75-27-4 
11/22/1910:42 75-25-2 
11/22/1910:42 7 4-83-9 
11/22/1910:42 56-23-5 
11/22/1910:42 108-90-7 
11/22/1910:42 75-00-3 
11/22/1910:42 67-66-3 
11/22/1910:42 74-87-3 
11/22/1910:42 124-48-1 
11/22/1910:42 74-95-3 
11/22/1910:42 75-71-8 
11122/1910:42 108-20-3 
11/22/1910:42 100-41-4 
11/22/1910:42 87-68-3 
11/22/1910:42 98-82-8 
11/22/1910:42 1634-04-4 
11/22/1910:42 75-09-2 
11122/1910:42 91-20-3 
11/22/1910:42 100-42-5 
11/22/1910:42 127-18-4 

Page 5 of 30 



ace Analytical" 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Say, WI 54302 

(920)469-2436 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Sample: MW-1 

Parameters 

8260 MSV 

Toluene 
Trichloroethane 

Trichlorofluoromethane 

Vinyl chloride 

cis-1,2-Dichloroethene 

cis-1, 3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 

n-Propylbenzene 

a-Xylene 

p-lsopropyltoluene 

sec-Butylbenzene 

tert-Butylbenzene 

trans-1,2-Dich\oroethene 

trans-1, 3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 

Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-2 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrach\oroethane 

1,1, 1-Trichloroethane 

1,1,2,2-Tetrachloroethane 

1, 1,2-Trichloroethane 

1, 1-Dichloroethane 
1, 1-Dichloroethene 

1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 

1,2,3-Trichloropropane 

1,2,4-Trichlorobenzene 

1,2,4-Trimethylbenzene 

1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 

1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 
1,3-Dichloropropane 

Date: 11/25/2019 02:23 PM 

Lab ID: 40199588001 Collected: 11/19/19 00:00 Received: 11/21/19 08:45 Matrix: Water 

Results Units LOO 

Analytical Method: EPA 8260 

0.38J 
<0.26 
<0.21 

3.9 
0.65J 

<3.6 
<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 
<1.1 
<4.4 

92 

100 
101 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

5.0 
1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 

1.0 
3.6 

14.6 

70-130 
70-130 
70-130 

LOD 

0.17 
0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 

1.1 
4.4 

DF Prepared Analyzed GAS No. 

11/22/1910:42 108-88-3 
11/22/1910:42 79-01-6 
11/22/19 10:42 75-69-4 
11/22/1910:42 75-01-4 
11/22/1910:42 156-59-2 
11/22/1910:42 10061-01-5 
11/22/1910:42 179601-23-1 
11/22/1910:42 104-51-8 
11/22/1910:42 103-65-1 
11/22/1910:42 95-47-6 
11/22/1910:42 99-87-6 
11/22/1910:42 135-98-8 
11/22/1910:42 98-06-6 
11/22/1910:42 156-60-5 
11/22/1910:42 10061-02-6 

11/22/1910:42 460-00-4 
11/22/1910:42 1868-53-7 
11/22/1910:42 2037-26-5 

Lab ID: 40199588002 Collected: 11/19/19 00:00 Received: 11/21/19 08:45 Matrix: Water 

Results Units LOQ 

Analytical Method: EPA 8260 

<1.3 
<1.2 
<1.4 
<2.8 
15.4 
<1.2 
<2.7 
<3.1 
<3.0 
<4.8 
<4.2 
<8.8 
<4.1 

<3.5 
<1.4 
<1.4 
<4.4 
<3.1 
<4.1 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

5.0 
5.0 
5.0 

25.0 
5.0 
5.0 
9.0 

25.0 
25.0 
25.0 
14.0 
29.4 
13.8 

11.8 
5.0 
5.0 

14.6 
10.5 
13.8 

LOD DF Prepared 

1.3 5 

1.2 5 

1.4 5 
2.8 5 

1.4 5 
1.2 5 

2.7 5 

3.1 5 

3.0 5 

4.8 5 
4.2 5 

8.8 5 
4.1 5 

3.5 5 

1.4 5 
1.4 5 
4.4 5 

3.1 5 

4.1 5 

REPORT OF LABORATORY ANALYSIS 

Analyzed GAS No. 

11/22/19 09:13 630-20-6 
11/22/19 09:13 71-55-6 
11/22/19 09:13 79-34-5 
11/22/19 09:13 79-00-5 
11/22/19 09:13 75-34-3 
11/22/19 09:13 75-35-4 
11/22/19 09:13 563-58-6 
11/22/19 09:13 87-61-6 

11/22/19 09:13 96-18-4 
11/22/19 09:13 120-82-1 
11/22/19 09:13 95-63-6 
11/22/19 09:13 96-12-8 
11/22/19 09:13 106-93-4 
11/22/19 09:13 95-50-1 
11/22/19 09:13 107-06-2 
11/22/19 09:13 78-87-5 
11/22/19 09:13 108-67-8 
11/22/19 09:13 541-73-1 
11/22/19 09:13 142-28-9 

Qual 

Qua! 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC, Page 6 of 30 
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ANALYTICAL RESULTS 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Sample: MW-2 Lab ID: 40199588002 Collected: 11/19/19 00:00 Received: 

Parameters Resu\ts Units LOQ LOO OF Prepared 

8260 MSV Analytical Method: EPA8260 

1 +Dichlorobenzene <4.7 ug/L 15.7 4.7 5 
2,2-D!chloropropane <11.3 ug/L 37.8 11.3 5 
2-Chlorotoluene <4.6 ug/L 25.0 4.6 5 
4-Chlorotoluene <3.8 ug/L 12.6 3.8 5 
Benzene <1.2 ug/L 5.0 1.2 5 
Bromobenzene <1.2 ug/L 5.0 1.2 5 
Bromochloromethane <1.8 ug/L 25.0 1.8 5 
Bromodichloromethane <1.8 ug/L 6.1 1.8 5 
Bromoform <19.9 ug/L 66.2 19.9 5 
Bro mo methane <4.9 ug/L 25.0 4.9 5 
Carbon tetrachloride <0.83 ug/L 5.0 0.83 5 
Chlorobenzene <3.6 ug/L 11.8 3.6 5 
Chloroethane 7.0J ug/L 25.0 6.7 5 
Chloroform <6.4 ug/L 25.0 6.4 5 
Chloromethane <10.9 ug/L 36.5 10.9 5 
Dibromochloromethane <13.0 ug/L 43.4 13.0 5 
Dibromomethane <4.7 ug/L 15.6 4.7 5 
Dich\orodifluoromethane <2.5 ug/L 25.0 2.5 5 
Diisopropyl ether <9.4 ug/L 31.5 9.4 5 
Ethyl benzene <1.1 ug/L 5.0 1.1 5 
Hexachloro-1,3-butadiene <5.9 ug/L 25.0 5.9 5 
lsopropylbenzene (Cumene) <2.0 ug/L 25.0 2.0 5 
Methyl-tart-butyl ether <6.2 ug/L 20.8 6.2 5 
Methylene Chloride <2.9 ug/L 25.0 2.9 5 
Naphthalene <5-9 ug/L 25.0 5.9 5 
Styrene <2.3 ug/L 7.8 2.3 5 
Tetrachloroethene <1.6 ug/L 5.4 1.6 5 
Toluene <0.86 ug/L 25.0 0.86 5 
Trichloroethene <1.3 ug/L 5.0 1.3 5 
T richlorofluoromethane <1.1 ug/L 5.0 1.1 5 
Vinyl chloride <0.87 ug/L 5.0 0.87 5 
cis-1,2-Dichloroethene <1.4 ug/L 5.0 1.4 5 
cis-1,3-Dichloropropene <18.1 ug/L 60.5 18.1 5 
m&p-Xylene <2.3 ug/L 10.0 2.3 5 
n-Butylbenzene <3.5 ug/L 11.8 3.5 5 
n-Propylbenzene <4.1 ug/L 25.0 4.1 5 
a-Xylene <1.3 ug/L 5.0 1.3 5 
p-lsopropyltoluene <4.0 ug/L 13.3 4.0 5 
sec-Butyl benzene <4.2 ug/L 25.0 4.2 5 
tert-Butylbenzene <1.5 ug/L 5.1 1.5 5 
trans-1, 2-Dichloroethene <5.5 ug/L 18.2 5.5 5 
trans-1,3-Dichloropropene <21.9 ug/L 72.8 21.9 5 
Surrogates 
4-Bromofluorobenzene (S) 95 % 70-130 5 
Dibromofluoromethane (S) 101 % 70-130 5 
Toluene-dB (S) 101 % 70-130 5 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

Date: 11/25/2019 02:23 PM wlthout the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street• Suite 9 

Green Bay, WI 54302 

(920)469-2436 

11/21/19 08:45 Matrix: Water 

Analyzed CAS No. Qual 

11/22/19 09:13 106-46-7 
11/22/19 09:13 594-20-7 
11/22/19 09:13 95-49-8 
11/22/19 09:13 106-43-4 
11/22/19 09:13 71-43-2 
11/22/19 09:13 108-86-1 
11/22/19 09:13 74.97.5 
11/22/19 09:13 75-27-4 
11/22/19 09:13 75-25-2 
11/22/19 09:13 74-83-9 
11/22/19 09:13 56-23-5 
11/22/19 09:13 108-90-7 
11/22/19 09:13 75-00-3 
11/22/19 09:13 67-66-3 
11/22/19 09:13 74-87-3 
11/22/19 09:13 124-48-1 
11/22/19 09:13 74.95.3 
11/22/19 09:13 75-71-8 
11/22/19 09:13 108-20-3 
11/22/19 09:13 100-41-4 
11/22/19 09:13 87-68-3 
11/22/19 09:13 98-82-8 
11/22/1909:13 1634-04-4 
11/22/19 09:13 75-09-2 
11/22/19 09:13 91-20-3 
11/22/19 09:13 100-42-5 
11/22/19 09:13 127-18-4 
11/22/19 09:13 108-88-3 
11/22/19 09:13 79-01-6 
11/22/19 09:13 75-69-4 
11/22/19 09:13 75-01-4 
11/22/19 09:13 156-59-2 
11/22/19 09:13 10061-01-5 
11/22/19 09:13 179601-23-1 
11/22/19 09:13 104-51-8 
11/22/19 09:13 103-65-1 
11/22/19 09:13 95-47-6 
11/22/19 09:13 99-87-6 
11/22/19 09:13 135-98-8 
11/22/19 09:13 98-06-6 
11/22/19 09:13 156-60-5 
11/22/19 09:13 10061-02-6 

11/22/19 09:13 460-00-4 03 
11/22/19 09:13 1868-53-7 
11/22/19 09:13 2037-26-5 

Page 7 of 30 
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ANALYTICAL RESULTS 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Sample: MW-6 Lab ID: 40199588003 Collected: 11/19/19 00:00 Received: 

Parameters Results Units LOQ LOO OF Prepared 

8260 MSV Analytical Method: EPA 8260 

1,1, 1,2-Tetrachloroethane <1.3 ug/L 5.0 1.3 5 
1, 1, 1-Trichloroethane <1.2 ug/L 5.0 1.2 5 
1,1,2,2-Tetrachloroethane <1.4 ug/L 5.0 1.4 5 
1, 1,2-Trichloroethane <2.8 ug/L 25.0 2.8 5 
1, 1-Dichloroethane 118 ug/L 5.0 1.4 5 
1, 1-Dichloroethene <1.2 ug/L 5.0 1.2 5 
1, 1 -Dlchloropropene <2.7 ug/L 9.0 2.7 5 
1,2,3-Trichlorobenzene <3.1 ug/L 25.0 3.1 5 
1,2,3-Trichloropropane <3.0 ug/L 25.0 3.0 5 
1,2+Trichlorobenzene <4.8 ug/L 25.0 4.8 5 
1,2,4-Trimethylbenzene <4.2 ug/L 14.0 4.2 5 
1,2-Dibromo-3-chloropropane <8.8 ug/L 29.4 8.8 5 
1,2-Dibromoethane (EDB) <4.1 ug/L 13.8 4.1 5 
1,2-Dichlorobenzene <3.5 ug/L 11.8 3.5 5 
1,2-Dich!oroethane <1.4 ug/L 5.0 1.4 5 
1,2-Dichloropropane <1.4 ug/L 5.0 1.4 5 
1,3, 5-Trimethylbenzene <4.4 ug/L 14.6 4.4 5 
1,3-Dichlorobenzene <3.1 ug/L 10.5 3.1 5 
1,3-Dich\oropropane <4.1 ug/L 13.8 4.1 5 
1,4-Dichlorobenzene <4.7 ug/L 15.7 4.7 5 
2,2-Dich\oropropane <11.3 ug/L 37.8 11.3 5 
2-Chlorotoluene <4.6 ug/L 25.0 4.6 5 
4-Chlorotoluene <3.8 ug/L 12.6 3.8 5 
Benzene <1.2 ug/L 5.0 1.2 5 
Bromobenzene <1.2 ug/L 5.0 1.2 5 
Bromochloromethane <1.8 ug/L 25.0 1.8 5 
Bromodichloromethane <1.8 ug/L 6.1 1.8 5 
Bromoform <19.9 ug/L 66.2 19.9 5 
Bromomethane <4.9 Ug/L 25.0 4.9 5 
Carbon tetrachloride <0.83 ug/L 5.0 0.83 5 
Chlorobenzene <3.6 ug/L 11.8 3.6 5 
Chloroethane 7.8J ug/L 25.0 6.7 5 
Chloroform <6.4 ug/L 25.0 6.4 5 
Chloromethane <10.9 ug/L 36.5 10.9 5 
Dibromochloromethane <13.0 ug/L 43.4 13.0 5 
Dibromomethane <4.7 ug/L 15.6 4.7 5 
Dich!orod\fluoromethane <2.5 Ug/L 25.0 2.5 5 
Diisopropyl ether <9.4 ug/L 31.5 9.4 5 
Ethylbenzene <1.1 ug/L 5.0 1.1 5 
Hexachloro-1,3-butadiene <5.9 ug/L 25.0 5.9 5 
lsopropylbenzene (Cumene) <2.0 ug/L 25.0 2.0 5 
Methyl-tart-butyl ether <6.2 ug/L 20.8 6.2 5 
Methylene Chloride <2.9 ug/L 25.0 2.9 5 
Naphthalene <5.9 ug/L 25.0 5.9 5 
Styrene <2.3 ug/L 7.8 2.3 5 
Tetrachloroethene <1.6 ug/L 5.4 1.6 5 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
Date: 11/25/2019 02:23 PM wlthout the written consent of Pace Analytical Services, LLC. 

Pace Analytlcal Seavices, LLC 

1241 Bellevue Street- Suite 9 
Green Bay, WI 54302 

(920)469-2436 

11/21/19 08:45 Matrix: Water 

Analyzed GAS No. Qua[ 

11/22/19 09:36 630-20-6 
11/22/19 09:36 71-55-6 
11/22/19 09:36 79-34-5 
11/22/19 09:36 79-00-5 
11/22/19 09:36 75-34-3 
11/22/19 09:36 75-35-4 
11/22/19 09:36 563-58-6 
11/22/19 09:36 87-61-6 
11/22/19 09:36 96-18-4 
11/22/19 09:36 120-82-1 
11/22/19 09:36 95-63-6 
11/22/19 09:36 96-12-8 
11/22/19 09:36 106-93-4 
11/22/19 09:36 95-50-1 
11/22/19 09:36 107-06-2 
11/22/19 09:36 78-87-5 
11/22/19 09:36 108-67-8 
11/22/19 09:36 541-73-1 
11/22/19 09:36 142-28-9 
11/22/19 09:36 106-46-7 
11/22/19 09:36 594-20-7 
11/22/19 09:36 95-49-8 
11/22/19 09:36 106-43-4 
11/22/19 09:36 71-43-2 
11/22/19 09:36 108-86-1 
11/22/19 09:36 74-97-5 
11/22/19 09:36 75-27-4 
11/22/19 09:36 75-25-2 
11/22/19 09:36 74-83-9 
11/22/19 09:36 56-23-5 
11/22/19 09:36 108-90-7 
11/22/19 09:36 75-00-3 
11/22/19 09:36 67-66-3 
11/22/19 09:36 74-87-3 
11/22/19 09:36 124-48-1 
11/22/19 09:36 74-95-3 
11/22/19 09:36 75-71-8 
11/22/19 09:36 108-20-3 
11/22/19 09:36 100-41-4 
11/22/19 09:36 87-68-3 
11/22/19 09:36 98-82-8 
11/22/19 09:36 1634-04-4 
11/22/19 09:36 75-09-2 
11/22/19 09:36 91-20-3 
11/22/19 09:36 100-42-5 
11/22/19 09:36 127-18-4 
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ace Analytical° 
www.pacelabs.com 

ANALYTICAL RESULTS 

Project TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Sample: MW-6 Lab ID: 40199588003 Collected: 11/19/19 00:00 Received: 

Parameters Results Units LOO LOD DF Prepared 

8260 MSV Analytical Method: EPA 8260 

Toluene <0.86 ug/L 25.0 0.86 5 
Trichloroethene <1.3 ug/L 5.0 1.3 5 
Trichlorofluoromethane <1.1 ug/L 5.0 · 1.1 5 
Vinyl chloride 1.1J ug/L 5.0 0.87 5 
cis-1,2-Dichloroethene 1.9J ug/L 5.0 1.4 5 
cis-1,3-Dichloropropene <18.1 ug/L 60.5 18.1 5 
m&p-Xylene <2.3 ug/L 10.0 2.3 5 
n-Butylbenzene <3.5 ug/L 11.8 3.5 5 
n-Propylbenzene <4.1 ug/L 25.0 4.1 5 
a-Xylene <1.3 ug/L 5.0 1.3 5 
p-lsopropyltoluene <4.0 ug/L 13.3 4.0 5 
sec-Butylbenzene <4.2 ug/L 25.0 4.2 5 
tert-Butylbenzene <1.5 ug/L 5.1 1.5 5 
trans-1 ,2-Dichloroethene <5.5 ug/L 18.2 5.5 5 
trans-1,3-Dich!oropropene <21.9 u9/L 72.8 21.9 5 
Surrogates 
4-Bromofluorobenzene (S) 94 % 70-130 5 
Dibromofluoromethane (S) 102 % 70-130 5 
Toluene-dB (S) 100 % 70-130 5 

Sample: MW-7 Lab ID: 40199588004 Collected: 11/19/19 00:00 Received: 

Parameters Results Units LOO LOD DF Prepared 

8260 MSV Analytical Method: EPA 8260 

1, 1, 1,2-Tetrachloroethane <0.27 ug/L 1.0 0.27 
1, 1, 1-Trich!oroethane <0.24 ug/L 1.0 0.24 
1,1,2,2-Tetrachloroethane <0.28 ug/L 1.0 0.28 
1, 1,2-Trichloroethane <0.55 ug/L 5.0 0.55 
1, 1-Dich\oroethane 1.3 ug/L 1.0 0.27 
1, 1-Dichloroethene <0.24 ug/L 1.0 0.24 
1, 1-Dichloropropene <0.54 ug/L 1.8 0.54 
1,2,3-Trichlorobenzene <0.63 ug/L 5.0 0.63 
1,2,3-Trichloropropane <0.59 ug/L 5.0 0.59 
1,2,4-Trichlorobenzene <0.95 ug/L 5.0 0.95 
1,2,4-Trimethylbenzene <0.84 ug/L 2.8 0.84 
1,2-Dibromo-3-chloropropane <1.8 ug/L 5.9 1.8 
1,2-Dibromoethane (EDB) <0.83 ug/L 2.8 0.83 
1,2-Dich!orobenzene <0.71 ug/L 2.4 0.71 
1,2-Dichloroethane <0.28 ug/L 1.0 0.28 
1,2-Dichloropropane <0.28 ug/L 1.0 0.28 
1,3,5-Tri methyl benzene <0.87 ug/L 2.9 0.87 
1,3-Dichlorobenzene <0.63 ug/L 2.1 0.63 
1,3-Dichloropropane <0.83 ug/L 2.8 0.83 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

Date: 11/25/2019 02:23 PM without the written consent of Pace Analytical Services, LLC. 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

11/21/19 08:45 Matrix: Water 

Analyzed GAS No. Qual 

11/22/19 09:36 108-88-3 
11/22/19 09:36 79-01-6 
11/22/19 09:36 75-69-4 
11/22/19 09:36 75-01-4 
11 /22/19 09:36 156-59-2 
11/22/19 09:36 10061-01-5 
11 /22/19 09:36 179601-23-1 
11/22/19 09:36 104-51-8 
11/22/19 09:36 103-65-1 
11/22/19 09:36 95-47-6 
11/22/19 09:36 99-87-6 
11/22/19 09:36 135-98-8 
11/22/19 09:36 98-06-6 
11 /22/19 09:36 156-60-5 
11/22/19 09:36 10061-02-6 

11/22/19 09:36 460-00-4 D3 
11/22/19 09:36 1868-53-7 
11/22/19 09:36 2037-26-5 

11/21/19 08:45 Matrix: Water 

Analyzed GAS No. Qual 

11/22/19 09:58 630-20-6 
11/22/19 09:58 71-55-6 
11/22/19 09:58 79-34-5 
11/22/19 09:58 79-00-5 
11/22/19 09:58 75-34-3 
11/22/19 09:58 75-35-4 
11/22/19 09:58 563-58-6 
11/22/19 09:58 87-61-6 
11 /22/19 09:58 96-18-4 
11/22/19 09:58 120-82-1 
11/22/19 09:58 95-63-6 
11/22/19 09:58 96-12-8 
11/22/19 09:58 106-93-4 
11/22/19 09:58 95-50-1 
11/22/19 09:58 107-06-2 
11/22/19 09:58 78-87-5 
11/22/19 09:58 108-67-8 
11/22/19 09:58 541-73-1 
11/22/19 09:58 142-28-9 
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www.pace1abs.cam 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 4 TH QTR GW 

Pace Project No.: 40199588 

Sample: MW-7 

Parameters 

8260 MSV 

1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Ch!orobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Dilsopropyl ether 
Ethylbenzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 
Methyl-tart-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
T richloroethene 
Tri chlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1 ,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-!sopropyltoluene 
sec-Butyl benzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Date: 11/25/2019 02:23 PM 

Lab ID: 40199588004 Collected: 11/19/19 00:00 Received: 11/21/19 08:45 Matrix: Water 

Results Units LOQ LOD DF Prepared 

Analytical Method: EPA 8260 

<0,94 
<2,3 

<0,93 
<0,76 
<0.25 
<0,24 
<0,36 

<0-36 
<4.0 

<0.97 
<0,17 
<0,71 

<1.3 
<1-3 
<2.2 
<2-6 

<0,94 
<0.SO 
<1.9 

<0,22 
<1.2 

<0,39 
<1.2 

<0,58 
<1.2 

<0.47 
<0,33 
<0,17 
<0.26 
<0.21 
<0.17 
<0.27 

<3,6 
<0.47 
<0,71 
<0,81 
<0.26 
<0-80 
<0.85 
<0.30 

<1.1 
<4.4 

93 
101 
101 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 

ug/L 

% 
% 
% 

3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 

3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 
5.0 
1.0 

1.0 
1.0 

1.0 
12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
3.6 

14.6 

70-130 
70-130 
70-130 

0.94 
2.3 

0.93 
0.76 
0.25 
0.24 
0.36 
0.36 
4.0 

0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

1.2 
0.47 
0.33 
0.17 
0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 

1.1 
4.4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Ser11lces, LLC. 

Analyzed GAS No. 

11/22/19 09:58 106-46-7 
11/22/19 09:58 594-20-7 
11/22/19 09:58 95-49-8 
11/22/19 09:58 106-43-4 
11/22/19 09:58 71-43-2 
11/22/19 09:58 108-86-1 
11/22/19 09:58 74-97-5 
11/22/19 09:58 75-27-4 
11/22/19 09:58 75-25-2 
11/22/19 09:58 74-83-9 
11/22/19 09:58 56-23-5 
11/22/19 09:58 108-90-7 
11/22/19 09:58 75-00-3 
11/22/19 09:58 67-66-3 
11/22/19 09:58 74-87-3 
11/22/19 09:58 124-48-1 
11/22/19 09:58 74-95-3 
11/22/19 09:58 75-71-8 
11/22/19 09:58 108-20-3 
11 /22/19 09:58 100-41-4 
11/22/19 09:58 87-68-3 
11/22/19 09:58 98-82-8 
11/22/19 09:58 1634-04-4 
11/22/19 09:58 75-09-2 
11/22/19 09:58 91-20-3 
11 /22/19 09:58 100-42-5 
11/22/19 09:58 127-18-4 
11/22/19 09:58 108-88-3 
11/22/19 09:58 79-01-6 
11/22/19 09:58 75-69-4 
11/22/19 09:58 75-01-4 
11/22/19 09:58 156-59-2 
11/22/19 09:58 10061-01-5 
11/22/19 09:58 179601-23-1 
11/22/19 09:58 104-51-8 
11/22/19 09:58 103-65-1 
11/22/19 09:58 95-47-6 
11/22/19 09:58 99-87-6 
11/22/19 09:58 135-98-8 
11/22/19 09:58 98-06-6 
11/22/19 09:58 156-60-5 
11/22/19 09:58 10061-02-6 

11/22/19 09:58 460-00-4 
11/22/19 09:58 1868-53-7 

11/22/19 09:58 2037-26-5 

Qua\ 
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c1ce Analytica( 
www.pace1abs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Sample: MW-9 

Parameters 

8260MSV 

1, 1, 1,2-Tetrachloroethane 
1,1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dlbromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dlch\oroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodich!oromethane 
Bromoform 
Bro momethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethyl benzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 
Methyl-tert-buty\ ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 

Date: 11/25/2019 02:23 PM 

Lab ID: 40199588005 Collected: 11/19/19 00:00 Received: 11/21/19 08:45 Matrix: Water 

Results Units LOO LOD DF Prepared 

Analytical Method: EPA8260 

<0.27 
0.55J 
<0.28 
<0.55 

1.6 
<0.24 
<0.54 
<0.63 
<0.59 
<0.95 
<0.84 
<1.8 

<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 
<0.94 
<2.3 

<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 
<4.0 

<0.97 
<0.17 
<0.71 

1.8J 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.22 
<1.2 

<0.39 
<1.2 

<0.58 
<1.2 

<0.47 
<0.33 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.8 
5.0 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 
3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 
0.54 
0.63 
0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0,83 
0.94 
2.3 

0.93 
0.76 
0.25 
0.24 
0.36 
0.36 
4.0 

0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 
1.2 

0.58 
1.2 

0.47 
0.33 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 
without the written consent of Pace Analytical Services, LLC, 

Analyzed GAS No. 

11/22/1914:04 630-20-6 
11/22/1914:04 71-55-6 
11/22/1914:04 79-34-5 
11/22/1914:04 79-00-5 
11/22/1914:04 75-34-3 
11/22/1914:04 75-35-4 
11/22/1914:04 563-58-6 
11/22/1914:04 87-61-6 
11/22/1914:04 96-18-4 
11/22/1914:04 120-82-1 
11/22/1914:04 95-63-6 
11/22/1914:04 96-12-8 
11/22/1914:04 106-93-4 
11/22/1914:04 95-50-1 
11/22/1914:04 107-06-2 
11/22/1914:04 78-87-5 
11/22/1914:04 108-67-8 
11/22/1914:04 541-73-1 
11/22/1914:04 142-28-9 
11/22/1914:04 106-46-7 
11/22/1914:04 594-20-7 
11/22/1914:04 95-49-8 
11/22/1914:04 106-43-4 
11/22/1914:04 71-43-2 
11/22/1914:04 108-86-1 
11/22/1914:04 74-97-5 
11/22/1914:04 75-27-4 
11/22/1914:04 75-25-2 
11/22/1914:04 74-83-9 
11/22/1914:04 56-23-5 
11/22/1914:04 108-90-7 
11/22/1914:04 75-00-3 
11/22/1914:04 67-66-3 
11/22/1914:04 74-87-3 
11/22/1914:04 124-48-1 
11/22/1914:04 74-95-3 
11/22/1914:04 75-71-8 
11/22/1914:04 108-20-3 
11/22/1914:04 100-41-4 
11/22/1914:04 87-68-3 
11/22/1914:04 98-82-8 
11/22/1914:04 1634-04-4 
11/22/1914:04 75-09-2 
11/22/19 14:04 91-20-3 
11/22/1914:04 100-42-5 
11/22/1914:04 127-18-4 

Qual 
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ace Analyticai" 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytlcal Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 4TH OTR GW 

Pace Project No.: 40199588 

Sample: MW-9 

Parameters 

8260 MSV 

Toluene 

Trichloroethene 
Trichlorofluoromethane 

Vinyl chloride 

cis-1,2-Dichloroethene 

cis-1,3-Dich\oropropene 

m&p-Xylene 

n-Butylbenzene 

n-Propylbenzene 

a-Xylene 

p-lsopropyltoluene 
seo-Butylbenzene 
tert-Butylbenzene 

trans-1 ,2-Dichloroethene 

trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 

Dibromofluoromethane (S} 

Toluene-dB (S) 

Sample: MW-10 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 

1,1, 1 -Trichloroethane 

1, 1,2,2-Tetrachloroethane 

1, 1, 2-Trichloroethane 

1, 1-Dichloroethane 

1, 1-Dichloroethene 

1, 1-Dich\oropropene 

1,2,3-Trichlorobenzene 

1,2,3-Trichloropropane 

1,2,4-Trichlorobenzene 

1,2 ,4-Trimethylbenzene 

1,2-Dibromo-3-ch\oropropane 

1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 

1,2-Dichloroethane 

1,2-Dichloropropane 

1,3,5-Trimethylbenzene 

1,3-Dichlorobenzene 

1,3-Dichloropropane 

Date: 11/25/2019 02:23 PM 

Lab ID: 40199588005 Collected: 11/19/19 00:00 Received: 11/21/19 08:45 Matrix: Water 

Results Units LOO 

Analytical Method: EPA 8260 

<0.17 
<0.26 
<0.21 
<0.17 

1.3 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 
<1.1 
<4.4 

95 
103 
100 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

5,0 

1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
3,6 

14.6 

70-130 
70-130 
70-130 

LOO 

0.17 
0.26 
0.21 

0.17 
0.27 

3.6 
0:41 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 

1.1 
4.4 

OF Prepared Analyzed CAS No. 

11/22/1914:04 108-88-3 
11/22/1914:04 79-01-6 
11/22/1914:04 75-69-4 
11/22/1914:04 75-01-4 
11/22/1914:04 156-59-2 
11/22/1914:04 10061-01-5 
11/22/1914:04 179601-23-1 
11/22/1914:04 104-51-8 
11/22/1914:04 103-65-1 

11/22/1914:04 95-47-6 
11/22/1914:04 99-87-6 
11/22/1914:04 135-98-8 
11/22/1914:04 98-06-6 
11/22/1914:04 156-60-5 
11/22/1914:04 10061-02-6 

11/22/1914:04 460-00-4 
11/22/1914:04 1868-53-7 
11/22/1914:04 2037-26-5 

Lab ID: 40199588006 Collected: 11/19/19 00:00 Received: 11/21/19 08:45 Matrix: Water 

Results Units LOO 

Analytical Method: EPA 8260 

<0.27 
<0.24 
<0.28 
<0.55 

1.5 
<0.24 
<0.54 
<0.63 
<0.59 
<0.95 
<0.84 

<1.8 
<0.83 

1.4J 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1.0 
1.0 
1.0 

5.0 
1.0 
1.0 
1.8 

5.0 
5.0 

5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 

2.9 
2.1 
2.8 

LOO 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 
0.54 
0.63 
0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 

OF Prepared 

REPORT OF LABORATORY ANALYSIS 

Analyzed CAS No. 

11/22/1914:27 630-20-6 
11/22/1914:27 71-55-6 

11/22/1914:27 79-34-5 
11/22/1914:27 79-00-5 
11/22/1914:27 75-34-3 
11/22/1914:27 75-35-4 

11/22/1914:27 563-58-6 
11/22/1914:27 87-61-6 
11/22/1914:27 96-18-4 
11/22/1914:27 120-82-1 
11/22/1914:27 95-63-6 
11/22/1914:27 96-12-8 
11/22/1914:27 106-93-4 
11/22/19 14:27 95-50-1 
11/22/1914:27 107-06-2 
11/22/1914:27 78-87-5 
11/22/1914:27 108-67-8 
11/22/1914:27 541-73-1 
11/22/1914:27 142-28-9 

Qual 

Qual 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. Page 12 of 30 



ace Analytical· 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Graen Bay, WI 54302 

(920)469-2436 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Sample: MW-10 

Parameters 

8260 MSV 

1 ,4-Dichlorobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethyl benzene 
Hexachloro-1,3-butadiene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethane 
Trich!orofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
o-Xylene 
p-!sopropyltoluene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Date: 11/25/2019 02:23 PM 

Lab ID: 40199588006 Collected: 11/19/19 00:00 Received: 11/21/19 08:45 Matrix: Water 

Results Units LOQ LOO DF Prepared 

Analytical Method: EPA 8260 

<0.94 
<2.3 

<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 
<4.0 

<0.97 
<0.17 
<0.71 

<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 
<1.9 

<0.22 
<1.2 

<0.39 
<1.2 

<0.58 
<1.2 

<0.47 
<0.33 
<0.17 
<0.26 
<0.21 

214 
0.76J 

<3.6 
<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 

4.5 
<4.4 

94 
103 
101 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 
5.0 
1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
3.6 

14.6 

70-130 
70-130 
70-130 

0.94 
2.3 

0.93 
0.76 
0.25 
0.24 
0.36 
0.36 
4.0 

0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

1.2 
0.47 
0.33 
0.17 
0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 

1.1 
4.4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. 

11/22/1914:27 106-46-7 
11/22/1914:27 594-20-7 
11/22/1914:27 95-49-8 
11/22/1914:27 106-43-4 
11/22/1914:27 71-43-2 
11/22/1914:27 108-86-1 
11/22/1914:27 74-97-5 
11/22/1914:27 75-27-4 
11/22/1914:27 75-25-2 
11/22/1914:27 74-83-9 
11/22/1914:27 56-23-5 
11/22/1914:27 108-90-7 
11/22/1914:27 75-00-3 
11/22/1914:27 67-66-3 
11/22/1914:27 74-87-3 
11/22/1914:27 124-48-1 
11/22/1914:27 74-95-3 
11/22/1914:27 75-71-8 
11/22/1914:27 108-20-3 
11/22/1914:27 100-41-4 
11/22/1914:27 87-68-3 
11/22/1914:27 98-82-8 
11/22/1914:27 1634-04-4 
11/22/1914:27 75-09-2 
11/22/1914:27 91-20-3 
11/22/1914:27 100-42-5 
11/22/1914:27 127-18-4 
11/22/1914:27 108-88-3 
11/22/1914:27 79-01-6 
11/22/1914:27 75-69-4 
11/22/1914:27 75-01-4 
11/22/1914:27 156-59-2 
11/22/1914:27 10061-01-5 
11/22/1914:27 179601-23-1 
11/22/1914:27 104-51-8 
11/22/1914:27 103-65-1 
11/22/1914:27 95-47-6 
11/22/1914:27 99-87-6 
11/22/19 14:27 135-98-8 
11/22/1914:27 98-06-6 
11/22/19 14:27 156-60-5 
11/22/1914:27 10061-02-6 

11/22/1914:27 460-00-4 
11/22/1914:27 1868-53-7 
11/22/1914:27 2037-26-5 

Qua! 
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ace Analytical" 
www.pacelabs.com 

ANALYTICAL RESULTS 

Pace Analytlcal Services, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Sample: MW-17 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrach\oroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1,1-Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDS) 
1,2-Dichlorobenzene 
1,2-Dlchloroethane 
1,2-Dichloropropane 
1, 3, 5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1,4RDichlorobenzene 
2, 2RDichloropropane 
2RChlorotoluene 
4RChlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodich\oromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Ch\oromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropy! ether 
Ethyl benzene 
HexachloroR1 ,3Rbutadiene 
lsopropylbenzene (Cumene) 
Methyl-tert-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 

Date: 11/25/2019 02:23 PM 

Lab ID: 40199588007 Collected: 11119119 00:00 Received: 11121119 08:45 Matrix: Water 

Results Units LOQ LOO OF Prepared 

Analytical Method: EPA 8260 

<0.27 
<0.24 
<0.28 
<0.55 
<0.27 
<0.24 
<0.54 
<0.63 
<0.59 
<0.95 
<0.84 
<1.8 

<0.83 
<0.71 
<0.28 
<0,28 
<0.87 
<0.63 
<0.83 
<0.94 

<2.3 
<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 
<4.0 

<0.97 
<0.17 
<0.71 
<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 
<1.9 

<0.22 
<1.2 

<0.39 
<1.2 

<0.58 
<1.2 

<0.47 
<0.33 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

ug/L 
ug/L 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.8 
5.0 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 
3.1 

7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 
0.54 
0.63 
0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 
0.94 

2.3 
0.93 

0.76 
0.25 
0.24 
0.36 
0.36 

4.0 
0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

1.2 
0.47 
0.33 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. 

11122/1916:59 630-20-6 
11122/1916:59 71-55-6 
11122/1916:59 79-34-5 
11122119 16:59 79-00-5 
11122/1916:59 75-34-3 
11122119 16:59 75-35-4 
11122/1916:59 563-58-6 
11122/1916:59 87-61-6 
1112211916:59 96-18-4 

11122119 16:59 120-82-1 
11122119 16:59 95-63-6 
11122/1916:59 96-12-8 
11122119 16:59 106-93-4 
11122/1916:59 95-50-1 
11122/1916:59 107-06-2 
11122/1916:59 78-87-5 
11122/1916:59 108-67-8 
11122/1916:59 541-73-1 
11122/1916:59 142-28-9 
11/2211916:59 106-46-7 

1112211916:59 594-20-7 
11122119 16:59 95-49-8 
1112211916:59 106-43-4 
11122/1916:59 71-43-2 
11122/1916:59 108-86-1 
11122/1916:59 74-97-5 
11122/1916:59 75-27-4 
11122/1916:59 75-25-2 
11122/1916:59 74-83-9 
11122/1916:59 56-23-5 
11122/1916:59 108-90-7 
11122/1916:59 75-00-3 
1112211916:59 67-66-3 
11122/1916:59 74-87-3 
11122/1916:59 124-48-1 

11122/1916:59 74-95-3 
11122/1916:59 75-71-8 
11122/1916:59 108-20-3 
11122/1916:59 100-41-4 
11122/1916:59 87-68-3 
11122119 16:59 98-82-8 

11122/1916:59 1634-04-4 
11122119 16:59 75-09-2 

11122/1916:59 91-20-3 
1112211916:59 100-42-5 
1112211916:59 127-18-4 

Qual 
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ace Analytical• 
www.pacelabs.com 

Project: TD P3 4TH OTR GW 

Pace Project No.: 40199588 

ANALYTICAL RESULTS 

Pace Analytical Seivlces, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, Wl 54302 

(920)469-2436 

Sample: MW-17 Lab ID: 40199588007 Collected: 11/19/19 00:00 Received: 11/21/19 08:45 Matrix: Waler 

Parameters 

8260 MSV 

Toluene 
Trichloroethane 

Trlchlorofluoromethane 
Vinyl chloride 

cis-1 ,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 

n-Butylbenzene 
n-Propylbenzene 

a-Xylene 
p-lsopropyltoluene 

sec-Butylbenzene 

tert-Butylbenzene 
trans-1,2-Dichloroethene 

trans-1,3-Dich\oropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane {S) 

Toluene-dB (S) 

Sample: MW-22 

Parameters 

8260 MSV 

1,1, 1,2-Tetrach!oroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1 -Dichloroethane 
1, 1 -Dichloroethene 
1, 1 -Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1, 2,4-Trichlorobenzene 
1,2,4-T rimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 

Date: 11/25/2019 02:23 PM 

Results Units LOO LOO OF Prepared 

Analytical Method: EPA 8260 

<0.17 ug/L 5.0 0.17 
<0.26 ug/L 1.0 0.26 
<0.21 ug/L 1.0 0.21 
<0.17 ug/L 1.0 0.17 
<0.27 ug/L 1.0 0.27 

<3.6 ug/L 12.1 3.6 
<0.47 ug/L 2.0 0.47 
<0.71 ug/L 2.4 0.71 
<0.81 ug/L 5.0 0.81 
<0.26 ug/L 1.0 0.26 
<0.80 ug/L 2.7 0.80 
<0.85 ug/L 5.0 0.85 
<0.30 ug/L 1.0 0.30 
<1.1 ug/L 3.6 1.1 
<4.4 ug/L 14.6 4.4 

95 % 70-130 
103 % 70-130 
101 % 70-130 

Lab ID: 40199588008 Collected: 11/19/19 00:00 Received: 

Results Units LOO LOO OF Prepared 

Analytical Method: EPA 8260 

<0.27 ug/L 1.0 0.27 
<0.24 ug/L 1.0 0.24 
<0.28 ug/L 1.0 0.28 
<0.55 ug/L 5.0 0.55 
<0.27 ug/L 1.0 0.27 
<0.24 ug/L 1.0 0.24 
<0.54 u9/L 1.8 0.54 
<0.63 ug/L 5.0 0.63 
<0.59 ug/L 5.0 0.59 
<0.95 ug/L 5.0 0.95 
<0.84 ug/L 2.8 0.84 

<1.8 ug/L 5.9 1.8 
<0.83 ug/L 2.8 0.83 
<0.71 ug/L 2.4 0.71 
<0.28 ug/L 1.0 0.28 
<0.28 u9/L 1.0 0.28 
<0.87 ug/L 2.9 0.87 
<0.63 ug/L 2.1 0.63 
<0.83 ug/L 2.8 0.83 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed CAS No. Qual 

11/22/1916:59 108-88-3 

11/22/1916:59 79-01-6 

11/22/1916:59 75-69-4 

11/22/1916:59 75-01-4 

11/22/1916:59 156-59-2 

11/22/1916:59 10061-01-5 

11/22/1916:59 179601-23-1 

11/22/1916:59 104-51-8 

11/22/1916:59 103-65-1 

11/22/1916:59 95-47-6 

11/22/1916:59 99-87-6 

11/22/1916:59 135-98-8 

11/22/1916:59 98-06-6 

11/22/1916:59 156-60-5 

11/22/1916:59 10061-02-6 

11/22/1916:59 460-00-4 

11/22/1916:59 1868-53-7 

11/22/1916:59 2037-26-5 

11/21/19 08:45 Matrix: Water 

Analyzed CAS No. Qua! 

11/22/19 17:21 630-20-6 

11/22/1917:21 71-55-6 

11/22/1917:21 79-34-5 

11/22/1917:21 79-00-5 

11/22/1917:21 75-34-3 

11/22/19 17:21 75-35-4 

11/22/1917:21 563-58-6 

11/22/1917:21 87-61-6 

11/22/1917:21 96-18-4 

11/22/1917:21 120-82-1 

11/22/1917:21 95-63-6 

11/22/1917:21 96-12-8 

11/22/1917:21 106-93-4 

11/22/19 17:21 95-50-1 

11/22/1917:21 107-06-2 

11/22/1917:21 78-87-5 

11/22/19 17:21 108-67-8 

11/22/1917:21 541-73-1 

11/22/1917:21 142-28-9 
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ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Sample: MW-22 

Parameters 

8260 MSV 

1,4-Dichlorobenzene 
2 ,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bro mo benzene 
Bromochloromethane 
Bromodlchloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Ch!oroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethyl benzene 
Hexachloro-1 ,3-butadiene 
lsopropylbenzene (Cumens) 
Methyl-tart-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
Trichloroethene 
T richlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butylbenzene 
tert-Buty!benzene 
trans-1, 2-Dichloroethene 
trans-1,3-Dich\oropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Date: 11125/2019 02:23 PM 

Lab ID: 40199588008 Collected: 11119/19 00:00 Received: 11/21119 08:45 Matrix: Water 

Results Units LOO LOD DF Prepared 

Analytical Method: EPA 8260 

<0,94 
<2.3 

<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 
<0.17 
<0.71 

<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 

<1.9 
<0.22 
<1.2 

<0.39 
<1.2 

<0.58 
<1.2 

<0.47 
<0.33 
<0.17 
<0.26 
<0.21 
<0.17 
<0.27 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 

<1.1 
<4.4 

93 
102 
101 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

% 
% 
% 

3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 
5.0 
1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
3.6 

14.6 

70-130 
70-130 
70-130 

0.94 
2.3 

0.93 
0.76 
0.25 
0.24 
0.36 
0.36 
4.0 

0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

1.2 
0.47 
0.33 
0.17 
0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 

1.1 
4.4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Seivices, LLC. 

Analyzed GAS No. 

11/22/1917:21 106-46-7 
11/22/1917:21 594-20-7 
11/22/1917:21 95-49-8 
11122/19 17:21 106-43-4 
11/22/1917:21 71-43-2 
11/22/1917:21 108-86-1 
11/22/1917:21 74-97-5 
11/22/1917:21 75-27-4 
11/22/1917:21 75-25-2 
11/22/1917:21 74-83-9 
11/22/1917:21 56-23-5 
11/22/1917:21 108-90-7 
11/22/1917:21 75-00-3 
11/22/1917:21 67-66-3 
11/22/1917:21 74-87-3 
11/22/1917:21 124-48-1 
11/22/1917:21 74-95-3 
11/22/1917:21 75-71-8 
11/22/1917:21 108-20-3 
11/22/1917:21 100-41-4 
11/22/1917:21 87-68-3 
11/22/1917:21 98-82-8 
11/22/1917:21 1634-04-4 
11/22/1917:21 75-09-2 
11/22/1917:21 91-20-3 
11/22/1917:21 100-42-5 
11/22/1917:21 127-18-4 
11/22/1917:21 108-88-3 
11/22/1917:21 79-01-6 
11/22/1917:21 75-69-4 
11/22/1917:21 75-01-4 
11/22/1917:21 156-59-2 
11/22/1917:21 10061-01-5 
11/22/1917:21 179601-2:J.-1 
11/22/1917:21 104-51-8 
11/22/1917:21 103-65-1 
11/22/1917:21 95-47-6 
11/22/1917:21 99-87-6 
11/22/1917:21 135-98-8 
11/22/1917:21 98-06-6 
11/22/1917:21 156-60-5 
11/22/1917:21 10061-02-6 

11/22/1917:21 460-00-4 
11/22/1917:21 1868-53-7 
11/22/1917:21 2037-26-5 

Qua\ 
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ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Sample: MW-23 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1, 1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1 -Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1,4-Dlchlorobenzene 
2,2-Dichloropropane 
2-Chloroto\uene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethyl benzene 
Hexachloro-1,3-butadfene 
lsopropylbenzene (Cumene) 
Methy!-tert-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 

Date: 11/25/2019 02:23 PM 

Lab ID: 40199588009 Collected: 11/19/19 00:00 Received: 11/21/19 08:45 Matrix: Water 

Results Units LOO LOO OF Prepared 

Analytical Method: EPA 8260 

<0.27 
<0.24 
<0.28 
<0.55 
<0.27 
<0.24 
<0.54 
<0.63 
<0.59 
<0.95 
<0.84 

<1.8 
<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 
<0.94 

<2.3 
<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4.0 
<0.97 
<0.17 
<0.71 

<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 
<1.9 

<0.22 
<1.2 

<0.39 
<1.2 

<0.58 
<1.2 

<0.47 
<0.33 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1.0 
1.0 
1.0 
6.0 
1.0 
1.0 
1.8 
5.0 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 
3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 
0.54 
0.63 
0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 
0.94 

2.3 
0.93 
0.76 
0.25 
0.24 
0.36 
0.36 

4.0 
0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

1.2 
0.47 
0.33 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. 

11/22/1917:43 630-20-6 
11/22/1917:43 71-55-6 
11/22/1917:43 79-34-5 
11/22/1917:43 79-00-5 
11/22/1917:43 75-34-3 
11/22/1917:43 75-35-4 
11/22/1917:43 563-58-6 
11/22/1917:43 87-61-6 
11/22/1917:43 96-18-4 
11/22/1917:43 120-82-1 
11 /22/19 17 :43 95-63-6 
11/22/1917:43 96-12-8 
11/22/1917:43 106-93-4 
11/22/1917:43 95-50-1 
11/22/1917:43 107-06-2 
11/22/1917:43 78-87-5 
11/22/1917:43 108-67-8 
11/22/1917:43 541-73-1 
11/22/1917:43 142-28-9 
11/22/1917:43 106-46-7 
11/22/1917:43 594-20-7 
11/22/1917:43 95-49-8 
11/22/1917:43 106-43-4 
11/22/1917:43 71-43-2 
11/22/1917:43 108-86-1 
11/22/1917:43 74-97-5 
11 /22/19 17:43 75-27-4 
11/22/19 17:43 75-25-2 
11/22/1917:43 74-83-9 
11/22/1917:43 56-23-5 
11/22/1917:43 108-90-7 
11/22/1917:43 75-00-3 
11/22/1917:43 67-66-3 
11/22/1917:43 74-87-3 
11/22/1917:43 124-48-1 
11/22/1917:43 74-95-3 
11/22/1917:43 75-71-8 
11/22/1917:43 108-20-3 
11/22/1917:43 100-41-4 
11/22/1917:43 87-68-3 
11/22/19 17:43 98-82-8 
11/22/1917:43 1634-04-4 
11/22/1917:43 75-09-2 
11/22/1917:43 91-20-3 
11/22/1917:43 100-42-5 
11/22/1917:43 127-18-4 

Qual 
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Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

ANALYTICAL RESULTS 

Pace Analytlcal Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Sample: MW-23 Lab ID: 40199588009 Collected: 11/19/19 00:00 Received: 11/21/19 08:45 Matrix: Water 

Parameters 

8260 MSV 

Toluene 
Trichloroethane 
Trichlorofluoromethane 

Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propy!benzene 
a-Xylene 
p-lsopropyltoluene 
sec-Butyl benzene 
tert-Butylbenzene 
trans-1,2-Dichloroethene 
trans-1 ,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Sample: MW-25 

Parameters 

8260 MSV 

1,1, 1,2-Tetrachloroethane 
1, 1, 1 -Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1,1,2-Trichloroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1-Dichloropropene 
1,2,3-Trich!orobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2,4-Trimethylbenzene 
1,2-Dibromo-3-ch!oropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dich!oropropane 
1, 3, 5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 

Date: 11/25/2019 02:23 PM 

Results Units LOQ LOO DF Prepared 

Analytical Method: EPA8260 

<0.17 ug/L 5.0 0.17 
<0.26 ug/L 1.0 0.26 
<0.21 ug/L 1.0 0.21 
<0.17 u9/L 1.0 0.17 
<0.27 ug/L 1.0 0.27 

<3.6 ug/L 12.1 3.6 
<0.47 ug/L 2.0 0.47 
<0.71 ug/L 2.4 0.71 
<0.81 u9/L 5.0 0.81 
<0.26 ug/L 1.0 0.26 
<0.80 ug/L 2.7 0.80 
<0.85 ug/L 5.0 0.85 
<0.30 ug/L 1.0 0.30 
<1.1 u9/L 3.6 1.1 
<4.4 ug/L 14.6 4.4 

94 % 70-130 
104 % 70-130 
100 % 70-130 

Lab ID: 40199588010 Collected: 11/19/19 00:00 Received: 

Results Units LOQ LOO DF Prepared 

Analytical Method: EPA 8260 

<0.27 ug/L 1.0 0.27 
3.5 u9/L 1.0 0.24 

<0.28 ug/L 1.0 0.28 
<0.55 u9/L 5.0 0.55 

104 u9/L 1.0 0.27 
<0.24 u9/L 1.0 0.24 
<0.54 u9/L 1.8 0.54 
<0.63 ug/L 5.0 0.63 
<0.59 u9/L 5.0 0.59 
<0.95 ug/L 5.0 0.95 
<0.84 u9/L 2.8 0.84 

<1.8 u9/L 5.9 1.8 
<0.83 u9/L 2.8 0.83 
<0.71 u9/L 2.4 0.71 
0.47J ug/L 1.0 0.28 
<0.28 u9/L 1.0 0.28 
<0.87 u9/L 2.9 0.87 
<0.63 ug/L 2.1 0.63 
<0.83 u9/L 2.8 0.83 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. Qual 

11/22/1917:43 108-88-3 
11/22/1917:43 79-01-6 
11/22/1917:43 75-69-4 
11/22/1917:43 75-01-4 
11/22/19 17:43 156-59-2 

11/22/1917:43 10061-01-5 
t 1/22/t 9 17:43 179601-23-1 

11/22/1917:43 104-51-8 
11/22/1917:43 103-65-1 

11/22/1917:43 95-47-6 
11/22/1917:43 99-87-6 
11/22/1917:43 135-98-8 
11/22/1917:43 98-06-6 
11/22/1917:43 156-60-5 
11/22/1917:43 10061-02-6 

11/22/1917:43 460-00-4 
11/22/1917:43 1868-53-7 
11/22/1917:43 2037-26-5 

11/21/19 08:45 Matrix: Water 

Analyzed GAS No. Qual 

11/22/1918:06 630-20-6 
11/22/1918:06 71-55-6 

11/22/19 18:06 79-34-5 
11/22/1918:06 79-00-5 

11/22/1918:06 75-34-3 
11/22/1918:06 75-35-4 

11/22/1918:06 563-58-6 

11/22/1918:06 87-61-6 

11/22/1918:06 96-18-4 
11/22/19 18:06 120-82-1 

11/22/1918:06 95-63-6 
11/22/1918:06 96-12-8 
11/22/1918:06 106-93-4 
11/22/1918:06 95-50-1 
11/22/1918:06 107-06-2 
11/22/1918:06 78-87-5 
11/22/19 18:06 108-67-8 
11/22/1918:06 541-73-1 
11/22/1918:06 142-28-9 
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ANALYTICAL RESULTS 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Sample: MW-25 

Parameters 

8260 MSV 

1 +Dich\orobenzene 
2,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chiaro methane 
Dlbromochloromethane 
Dibromomethane 
Dich!orodlfluoromethane 
Diisopropyl ether 
Ethyl benzene 
Hexachloro-1, 3-butadiene 
lsopropylbenzene (Cumene) 
Methyl-tart-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 
Toluene 
T rlchloroethene 
T richlorofluoromethane 
Vinyl chloride 
cis-1,2-Dichloroethene 
cis-1,3-Dichloropropene 
m&p-Xylene 
n-Butylbenzene 
n-Propylbenzene 
a-Xylene 
p-lsopropy!toluene 
sec-Butylbenzene 
tert-Butylbenzene 
trans-1, 2-Dichloroethene 
trans-1,3-Dichloropropene 
Surrogates 
4-Bromofluorobenzene (S) 
Dibromofluoromethane (S) 
Toluene-dB (S) 

Date: 11/25/2019 02:23 PM 

Lab ID: 40199588010 Collected: 11/19/19 00:00 Received: 11/21/19 08:45 Matrix: Water 

Results Units LOO LOO OF Prepared 

Analytical Method: EPA 8260 

<0.94 
<2.3 

<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 
<4.0 

<0.97 
<0.17 
<0.71 

<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 
<1.9 

<0.22 
<1.2 

<0.39 
<1.2 

<0.58 
<1.2 

<0.47 
<0.33 
<0.17 
<0.26 
<0.21 
0.82J 

3.6 
<3.6 

<0.47 
<0.71 
<0.81 
<0.26 
<0.80 
<0.85 
<0.30 

<1.1 
<4.4 

95 
105 
100 

ug/L 
ug/L 
ug/L 
ug/L 

u9/L 
u9/L 
u9/L 

u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

u9/L 
ug/L 
u9/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u9/L 
ug/L 

u9/L 
ug/L 
u9/L 

u9/L 
u9/L 
ug/L 
ug/L 

u9/L 
ug/L 

u9/L 
u9/L 
ug/L 

% 
% 
% 

3.1 

7.6 
5.0 

2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 
5.0 
1.0 
1.0 
1.0 
1.0 

12.1 
2.0 
2.4 
5.0 
1.0 
2.7 
5.0 
1.0 
3.6 

14.6 

70-130 
70-130 

70-130 

0.94 
2.3 

0.93 
0.76 
0.25 
0.24 
0.36 
0.36 
4.0 

0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 

1.9 
0.22 

1.2 
0.39 

1.2 
0.58 

1.2 
0.47 
0.33 
0.17 
0.26 
0.21 
0.17 
0.27 

3.6 
0.47 
0.71 
0.81 
0.26 
0.80 
0.85 
0.30 

1.1 
4.4 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. 

11/22/1918:06 106-46-7 
11/22/1918:06 594-20-7 
11/22/1918:06 95-49-8 
11/22/1918:06 106-43-4 
11/22/1918:06 71-43-2 
11/22/1918:06 108-86-1 
11/22/1918:06 74-97-5 
11/22/1918:06 76-27-4 
11/22/1918:06 75-25-2 
11/22/1918:06 74-83-9 
11/22/1918:06 56-23-5 
11/22/19 18:06 108-90-7 
11/22/1918:06 75-00-3 
11/22/1918:06 67-66--3 
11/22/1918:06 74-87-3 
11/22/19 18:06 124-48-1 
11/22/1918:06 74-95-3 
11/22/1918:06 75-71-8 
11/22/1918:06 108-20-3 
11/22/1918:06 100-41-4 
11/22/1918:06 87-68-3 
11/22/1918:06 98-82-8 
11/22/1918:06 1634-04-4 
11/22/1918:06 75-09-2 
11/22/1918:06 91-20-3 
11/22/1918:06 100-42-5 
11/22/1918:06 127-18-4 
11/22/1918:06 108-88-3 
11/22/1918:06 79-01-6 
11/22/1918:06 75-69-4 
11/22/1918:06 75-01-4 
11/22/1918:06 156-59-2 
11/22/1918:06 10061-01-5 
11/22/1918:06 179601-23-1 
11/22/1918:06 104-51-8 
11/22/1918:06 103-65-1 
11/22/1918:06 95-47-6 
11/22/1918:06 99-87-6 
11/22/1918:06 135-98-8 
11/22/19 18:06 98-06-6 
11/22/1918:06 156-60-5 
11/22/19 18:06 10061-02-6 

11/22/19 18:06 460-00-4 
11/22/1918:06 1868-53-7 

11/22/1918:06 2037-26-5 

Qual 
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ANALYTICAL RESULTS 

Pace Analytical Servlces, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Sample: TRIP BLANK 

Parameters 

8260 MSV 

1, 1, 1,2-Tetrachloroethane 
1, 1, 1-Trichloroethane 
1, 1,2,2-Tetrachloroethane 
1,1,2-Trlch\oroethane 
1, 1-Dichloroethane 
1, 1-Dichloroethene 
1, 1 -Dichloropropene 
1,2,3-Trichlorobenzene 
1,2,3-Trichloropropane 
1,2,4-Trichlorobenzene 
1,2 ,4-Trimethylbenzene 
1,2-Dibromo-3-chloropropane 
1,2-Dibromoethane (EDB) 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
1,2-Dichloropropane 
1,3,5-Trimethylbenzene 
1,3-Dichlorobenzene 
1,3-Dichloropropane 
1,4-Dich!orobenzene 
2 ,2-Dichloropropane 
2-Chlorotoluene 
4-Chlorotoluene 
Benzene 
Bromobenzene 
Bromochloromethane 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
Dibromochloromethane 
Dibromomethane 
Dichlorodifluoromethane 
Diisopropyl ether 
Ethylbenzene 
Hexachloro-1, 3-butadiene 
lsopropylbenzene (Cumene) 
Methyl-tart-butyl ether 
Methylene Chloride 
Naphthalene 
Styrene 
Tetrachloroethene 

Dale: 11/25/2019 02:23 PM 

Lab ID: 40199588011 Collected: 11/19/19 00:00 Received: 11/21/19 08:45 Matrix: Water 

Results Units LOQ LOD DF Prepared 

Analytical Method: EPA 8260 

<0.27 
<0.24 
<0.28 
<0.55 
<0.27 
<0.24 
<0.54 
<0.63 
<0.59 
<0.95 
<0.84 

<1.8 
<0.83 
<0.71 
<0.28 
<0.28 
<0.87 
<0.63 
<0.83 
<0.94 

<2.3 
<0.93 
<0.76 
<0.25 
<0.24 
<0.36 
<0.36 

<4,0 
<0.97 
<0.17 
<0.71 
<1.3 
<1.3 
<2.2 
<2.6 

<0.94 
<0.50 
<1.9 

<0.22 
<1.2 

<0.39 
<1.2 

<0.58 
<1.2 

<0.47 
<0.33 

ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u9/L 
u9/L 
ug/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u9/L 
u9/L 
u9/L 
u9/L 
ug/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
u9/L 
ug/L 
u9/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 
ug/L 

1.0 
1.0 
1.0 
5.0 
1.0 
1.0 
1.8 
5.0 
5.0 
5.0 
2.8 
5.9 
2.8 
2.4 
1.0 
1.0 
2.9 
2.1 
2.8 
3.1 
7.6 
5.0 
2.5 
1.0 
1.0 
5.0 
1.2 

13.2 
5.0 
1.0 
2.4 
5.0 
5.0 
7.3 
8.7 
3.1 
5.0 
6.3 
1.0 
5.0 
5.0 
4.2 
5.0 
5.0 
1.6 
1.1 

0.27 
0.24 
0.28 
0.55 
0.27 
0.24 
0.54 
0.63 
0.59 
0.95 
0.84 

1.8 
0.83 
0.71 
0.28 
0.28 
0.87 
0.63 
0.83 
0.94 

2.3 
0.93 
0.76 
0.25 
0.24 
0.36 
0.36 

4.0 
0.97 
0.17 
0.71 

1.3 
1.3 
2.2 
2.6 

0.94 
0.50 
1.9 

0.22 
1.2 

0.39 
1.2 

0.58 
1.2 

0.47 
0.33 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. 

Analyzed GAS No. 

11/22/1916:14 630-20-6 
11/22/1916:14 71-55-6 
11/22/1916:14 79.34.5 
11/22/1916:14 79-00-5 
11/22/19 16:14 75.34.3 
11/22/1916:14 75.35.4 
11/22/1916:14 563-58-6 
11/22/1916:14 87-61-6 
11/22/1916:14 96-18-4 
11/22/1916:14 120-82-1 
11/22/1918:14 95-63-6 
11/22/1916:14 96-12-8 
11/22/1916:14 106-93-4 
11/22/1916:14 95-50-1 
11/22/1916:14 107-06-2 
11/22/1916:14 78-87-5 
11/22/1916:14 108-67-8 
11/22/1916:14 541-73-1 
11/22/1916:14 142-28-9 
11/22/1916:14 106-46-7 
11/22/1916:14 594-20-7 
11/22/1916:14 95-49-8 
11/22/1916:14 106-43-4 
11/22/1916:14 71-43-2 
11/22/1916:14 108-86-1 
11/22/1916:14 74.97.5 
11/22/1916:14 75-27-4 
11/22/1916:14 75-25-2 
11/22/1918:14 74-83-9 
11/22/1916:14 56-23-5 
11/22/1916:14 108-90-7 
11/22/1916:14 75-00-3 
11/22/1916:14 67-66-3 
11/22/1916:14 74-87-3 
11/22/1916:14 124-48-1 
11/22/1916:14 74.95.3 
11/22/1916:14 75-71-8 
11/22/1916:14 108-20-3 
11/22/1916:14 100-41-4 
11/22/1916:14 87-68-3 
11/22/1916:14 98-82-8 
11/22/1916:14 1634-04-4 
11/22/1916:14 75-09-2 
11/22/1916:14 91-20-3 
11/22/1916:14 100-42-5 
11/22/1916:14 127-18-4 

Qua\ 
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Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Sample: TRIP BLANK Lab ID: 

Parameters Results 

ANALYTICAL RESULTS 

40199588011 Collected: 11119/19 00:00 

Units LOO LOO OF 

Received: 11121/19 08:45 

Pace Analytical Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Matrix: Water 

Prepared Analyzed CAS No. Qual 

8260 MSV Analytical Method: EPA 8260 

Toluene <0.17 
Trichloroethane <0.26 
Trichlorofluoromethane <0.21 
Vinyl chloride <0.17 
cis-1,2-Dichloroethene <0.27 
cis-1,3-Dichloropropene <3.6 
m&p-Xylene <0.47 
n-Butylbenzene <0.71 
n-Propylbenzene <0.81 
a-Xylene <0.26 
p-lsopropyltoluene <0.80 
seo-Butylbenzene <0.85 
tert-Butylbenzene <0.30 
trans-1 ,2-Dichloroethene <1.1 
trans-1,3-Dichloropropene <4.4 
Surrogates 
4-Bromofluorobenzene (S) 96 
Dibromofluoromethane (S) 102 
Toluene-d8 (S) 101 

Date: 11/25/2019 02:23 PM 

ug/L 5.0 0.17 
ug/L 1.0 0.26 
ug/L 1.0 0.21 
ug/L 1.0 0.17 
ug/L 1.0 0.27 
ug/L 12.1 3.6 
ug/L 2.0 0.47 
ug/L 2.4 0.71 
ug/L 5.0 0.81 
ug/L 1.0 0.26 
ug/L 2.7 0.80 
ug/L 5.0 0.85 
ug/L 1.0 0.30 
ug/L 3.6 1.1 
ug/L 14.6 4.4 

% 70-130 
% 70-130 
% 70-130 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC, 

11122/1916:14 108-88-3 
11122/1916:14 79-01-6 
11122/1916:14 75-69-4 
11122/1916:14 75-01-4 
11122/1916:14 156-59-2 
11122/1916:14 10061-01-5 
1112211916:14 179601-23-1 
1112211916:14 104-51-8 
1112211916:14 103-65-1 
1112211916:14 95-47-6 
11/22/1916:14 99-87-6 
11122/1916:14 135-98-8 
11122/1916:14 98-06-6 
11122/1916:14 156-60-5 
11122/1916:14 10061-02-6 

1112211916:14 460-00-4 
11122/1916:14 1868-53-7 
11122/1916:14 2037-26-5 
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QUALITY CONTROL DATA 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

QC Batch: 341529 Analysis Method: EPA 8260 

QC Batch Method: EPA 8260 Analysis Description: 8260 MSV 

Pace Analyt[cal Seivices, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Associated Lab Samples: 40199588001, 40199588002, 40199588003, 40199588004, 40199588005, 40199588006, 40199588007, 
40199588008,40199588009,40199588010, 40199588011 

METHOD BLANK: 1983604 Matrix: Water 

Associated Lab Samples: 40199588001, 40199588002, 40199588003,40199588004,40199588005,40199588006,40199588007, 
40199588008, 40199588009, 40199588010,40199588011 

Blank Reporting 

Parameter Units Result Limit Analyzed Qualifiers 

1, 1, 1,2-Tetrachloroethane ug/L <0.27 1.0 11122119 07:21 

1, 1, 1-Trichloroethane ug/L <0.24 1.0 11/22/19 07:21 

1, 1,2,2-Tetrachloroethane ug/L <0.28 1.0 11122/19 07:21 

1, 1,2-Trlchloroethane ug/L <0.55 5.0 11/22119 07:21 

1, 1-Dichloroethane ug/L <0.27 1.0 11/22/19 07:21 

1,1-Dlchloroethene ug/L <0.24 1.0 11/22119 07:21 
1, 1-Dichloropropene ug/L <0.54 1.8 11122119 07:21 

1,2,3-Trichlorobenzene ug/L <0.63 5.0 11122119 07:21 

1,2,3-Trichloropropane ug/L <0.59 5.0 11122119 07:21 

1,2,4-Trichlorobenzene ug/L <0.95 5.0 11122119 07:21 

1,2,4-Trimethylbenzene ug/L <0.84 2.8 11122/19 07:21 

1,2-Dibromo-3-chloropropane ug/L <1.8 5.9 11122/19 07:21 

1,2-Dibromoethane (EDB) ug/L <0.83 2.8 11/22/19 07:21 

1,2-Dichlorobenzene ug/L <0.71 2.4 11/22119 07:21 

1,2-Dichloroethane ug/L <0.28 1.0 11122119 07:21 

1,2-Dichloropropane ug/L <0.28 1.0 11122119 07:21 

1,3,5-Trimethylbenzene ug/L <0.87 2.9 11122119 07:21 

1,3-Dichlorobenzene ug/L <0.63 2.1 11122119 07:21 

1,3-Dichloropropane ug/L <0.83 2.8 11122119 07:21 

1,4-Dichlorobenzene ug/L <0.94 3.1 11122119 07:21 

2,2-Dichloropropane ug/L <2.3 7.6 11122/19 07:21 

2-Chlorotoluene ug/L <0.93 5.0 11122119 07:21 

4-Chlorotoluene ug/L <0.76 2.5 11122/19 07:21 

Benzene ug/L <0.25 1.0 11122119 07:21 

Bromobenzene ug/L <0.24 1.0 11122/19 07:21 

Bromochloromethane ug/L <0.36 5.0 11/22119 07:21 

Bromodich!oromethane ug/L <0.36 1.2 11122/19 07:21 

Bromoform ug/L <4.0 13.2 11/22119 07:21 

Bromomethane ug/L <0.97 5.0 11122/19 07:21 

Carbon tetrachloride ug/L <0.17 1.0 11122/19 07:21 

Chlorobenzene ug/L <0.71 2.4 11122/19 07:21 

Ch!oroethane ug/L <1.3 5.0 11122119 07:21 

Chloroform ug/L <1.3 5.0 11122119 07:21 

Chloromethane ug/L <2.2 7.3 11122/19 07:21 

cis-1,2-Dichloroethene ug/L <0.27 1.0 11122/19 07:21 

cis-1,3-Dichloropropene ug/L <3.6 12.1 11122119 07:21 

Dibromochloromethane ug/L <2.6 8.7 11122/19 07:21 

Dibromomethane ug/L <0.94 3.1 11122119 07:21 

Dichlorodifluoromethane ug/L <0.50 5.0 11122/19 07:21 

Diisopropyl ether ug/L <1.9 6.3 11122119 07:21 

Results presented on this page are in the units lndicaled by the "Units" column except where an alternate unit ls presented to the right of the result. 

Date: 11125/2019 02:23 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical Services, LLC. Page 22 of 30 
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Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

METHOD BLANK: 1983604 

QUALITY CONTROL DATA 

Matrix: Water 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 

Green Bay, WI 54302 

(920)469-2436 

Associated Lab Samples: 40199588001,40199588002,40199588003,40199588004,40199588005, 40199588006,40199588007, 
40199588008,40199588009,40199588010,40199588011 

Blank Reporting 

Parameter Units Result Limit Analyzed Qualifiers 

Ethylbenzene ug/L <0.22 1.0 11/22/19 07:21 

Hexachloro-1,3-butadiene ug/L <1.2 5.0 11/22/19 07:21 

lsopropylbenzene (Cumene) ug/L <0.39 5.0 11/22/19 07:21 

m&p-Xylene ug/L <0.47 2.0 11/22/19 07:21 

MethyHert-butyl ether ug/L <1.2 4.2 11/22/19 07:21 

Methylene Chloride ug/L <0.58 5.0 11/22/19 07:21 

n-Butylbenzene ug/L <0.71 2.4 11/22/19 07:21 

n-Propylbenzene ug/L <0.81 5.0 11/22/19 07:21 

Naphthalene ug/L <1.2 5.0 11/22/19 07:21 

a-Xylene ug/L <0.26 1.0 11/22/19 07:21 

p-lsopropyltoluene ug/L <0.80 2.7 11/22/19 07:21 

sec-Butylbenzene ug/L <0.85 5.0 11/22/19 07:21 

Styrene ug/L <0.47 1.6 11/22/19 07:21 

tert-Butylbenzene ug/L <0.30 1.0 11/22/19 07:21 

Tetrachloroethene ug/L <0.33 1.1 11/22/19 07:21 

Toluene ug/L <0.17 5.0 11/22/19 07:21 

trans-1,2-Dichloroethene ug/L <1.1 3.6 11/22/19 07:21 

trans-1,3-Dichloropropene ug/L <4.4 14.6 11/22/19 07:21 

Trichloroethane ug/L <0.26 1.0 11/22/19 07:21 

Trichlorofluoromethane ug/L <0.21 1.0 11/22/19 07:21 

Vinyl chloride ug/L <0.17 1.0 11/22/19 07:21 

4-Bromofluorobenzene (S) % 95 70-130 11/22/19 07:21 

Dibromofluoromethane (S) % 103 70-130 11/22/19 07:21 

Toluene-dB (S) % 100 70-130 11/22/19 07:21 

LABORATORY CONTROL SAMPLE: 1983605 

Spike LCS LCS % Rec 
Parameter Units Cone. Result % Rec Limits Qualifiers 

1, 1, 1-Trichloroethane ug/L 50 53.3 107 70-130 

1, 1,2,2-Tetrachloroethane ug/L 50 48.0 96 70-130 

1,1,2-Trichloroethane ug/L 50 50.5 101 70-130 

1, 1 -Olchloroethane ug/L 50 51 .5 103 73-150 

1, 1-Dlchloroethene ug/L 50 46.8 94 73-138 

1,2,4-Trlchlorobenzene ug/L 50 43.2 86 70-130 

1,2-Dibromo-3-chloropropane ug/L 50 39.5 79 64-129 

1,2-Dibromoethane (EOB) ug/L 50 48.4 97 70-130 

1,2-Dichlorobenzene ug/L 50 49.2 98 70-130 

1,2-Dichloroethane ug/L so '53.1 106 75-140 

1,2-Dichloropropane ug/L 50 51.5 103 73-135 

1, 3-Dichlorobenzene ug/L 50 48.6 97 70-130 

1,4-Dichlorobenzene ug/L 50 49.7 99 70-130 

Benzene ug/L 50 52.2 104 70-130 

B romodi ch loro methane ug/L 50 50.3 101 70-130 

Results presented on this page are In the units lndlcated by the '"Units" column except where an alternate unit is presented to the right of the result. 

Date: 11/25/2019 02:23 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, LLC. Page 23 of 30 
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Project TD P3 4TH QTR GW 

Pace Project No.: 40199588 

LABORATORY CONTROL SAMPLE: 1983605 

QUALITY CONTROL DATA 

Spike LCS LCS %Rec 

Pace Analytical Servlces, LLC 

1241 Bellevue Street - Suite 9 
Green Bay, WI 54302 

(920)469-2436 

Parameter Units Cone. Result %Rec Limits Qualifiers 

Bromoform ug/L 50 43.6 87 68-129 

Bromomethane ug/L 50 36.0 72 18-159 

Carbon tetrachloride ug/L 50 51.7 103 70-130 

Chiaro benzene ug/L 50 50.8 102 70-130 

Chloroethane ug/L 50 50.5 101 53-147 

Chloroform ug/L 50 52.4 105 74-136 

Chloromethane ug/L 50 32.8 66 29-115 

cis-1,2-Dichloroethene ug/L 50 50.7 101 70-130 

cis-1 ,3-Dichloropropene ug/L 50 47.5 95 70-130 

Dibromoch!oromethane ug/L 50 48.4 97 70-130 

Dichlorodifluoromethane ug/L 50 43.2 86 10-130 

Ethy\benzene ug/L 50 49.3 99 80-124 

lsopropylbenzene (Cumene) ug/L 50 47.5 95 70-130 

m&p-Xylene ug/L 100 99.8 100 70-130 

Methyl-tert-butyl ether ug/L 50 41.7 83 54-137 

Methylene Chloride ug/L 50 47.5 95 73-138 

a-Xylene ug/L 50 48.5 97 70-130 

Styrene ug/L 50 51.1 102 70-130 

Tetrachloroethene ug/L 50 50.3 101 70-130 

Toluene ug/L 50 51.0 102 80-126 

trans-1,2-Dich!oroethene ug/L 50 49.8 100 73-145 

trans-1 ,3-Dichloropropene ug/L 50 43.7 87 70-130 

Trichloroethane ug/L 50 54.6 109 70-130 

Trichlorofluoromethane ug/L 50 54.1 108 76-147 

Vinyl chloride ug/L 50 43.8 88 51-120 

4-Bromofluorobenzene (S) % 98 70-130 

Dibromofluoromethane (S) % 104 70-130 

Toluene-dB (S) % 98 70-130 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1983645 1983646 

MS MSD 
40199588001 Spike Spike MS MSD MS MSD % Rec 

Parameter Units Result Cone. Cone. Result Result % Rec %Rec Limits RPD 

1, 1, 1-Trichloroethane ug/L 1.4 250 250 268 276 107 110 70-130 3 

1, 1,2,2-Tetrachloroethane ug/L <0.28 250 250 249 251 100 100 70-130 1 

1, 1,2-Trichloroethane ug/L <0.55 250 250 251 255 100 102 70-137 2 

1, 1-Dichloroethane ug/L 53.9 250 250 306 310 101 103 73-153 2 

1, 1-Dichloroethene ug/L <0.24 250 250 236 240 94 96 73-138 2 

1,2, 4-Trichlorobenzene ug/L <0.95 250 250 227 226 91 90 70-130 0 
1,2-Dibromo-3- ug/L <1.8 250 250 219 221 88 89 58-129 1 
chloropropane 
1,2-Dibromoethane (EDB) ug/L <0.83 250 250 243 248 97 99 70-130 2 

1,2-Dichlorobenzene ug/L <0.71 250 250 246 251 99 101 70-130 2 

1,2-Dichloroethane ug/L <0.28 250 250 247 259 99 103 75-140 5 

1,2-Dichloropropane ug/L <0.28 250 250 252 259 101 104 71-138 3 

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit Is presented to the right of the result. 

Date: 11/25/2019 02:23 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 
without the written consent of Pace Analytical Services, LLC. 

Max 

RPD Qual 
-----

20 

20 

20 

20 

20 

20 

20 

20 
20 

20 
20 
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ace Analytical• 
www.paoelabs.com 

QUALITY CONTROL DATA 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

MATRIX SPIKE & MATRIX SPIKE DUPLICATE: 1983645 1983646 
MS MSD 

40199588001 Spike Spike MS MSD 
Parameter Units Result Cone. Cone. Result Result 

1,3-Dichlorobenzene u9/L <0.63 250 250 251 251 
1 ,4-Dich!orobenzene ug/L <0.94 250 250 254 256 
Benzene ug/L 0.29J 250 250 258 265 
Bromodichloromethane ug/L <0.36 250 250 246 248 
Bromoform ug/L <4.0 250 250 218 223 
Bromomethane ug/L <0.97 250 250 210 214 
Carbon tetrachloride ug/L <0.17 250 250 259 266 
Chlorobenzene ug/L <0.71 250 250 256 261 
Chloroethane ug/L 17.1 250 250 263 270 
Chloroform ug/L <1.3 250 250 257 262 
Chloromethane ug/L <2.2 250 250 170 171 
cis-1 ,2-Dichloroethene ug/L 0.65J 250 250 250 255 
cis-1,3-Dich!oropropene ug/L <3.6 250 250 229 235 
Dibromoch!oromethane ug/L <2.6 250 250 239 243 
Dichlorodifluoromethane ug/L <0.50 250 250 213 216 
Ethyl benzene ug/L <0.22 250 250 253 258 
lsopropylbenzene ug/L <0.39 250 250 241 247 
(Cumene) 
m&p-Xylene ug/L <0.47 500 500 509 517 
Melhyl-tert-butyl ether ug/L <1.2 250 250 195 203 
Methylene Chloride ug/L <0.58 250 250 230 235 
o-Xylene ug/L <0.26 250 250 244 248 
Styrene ug/L <0.47 250 250 257 260 
Tetrachloroethene ug/L <0.33 250 250 263 264 
Toluene ug/L 0.38J 250 250 264 268 
trans-1,2-Dichloroethene ug/L <1.1 250 250 249 256 
trans-1,3-Dichloropropene ug/L <4.4 250 250 218 224 
Trichloroethene ug/L <0.26 250 250 271 277 
Trichlorofluoromethane ug/L <0.21 250 250 273 275 
Vinyl chloride ug/L 3.9 250 250 227 232 
4-Bromofluorobenzene (S) % 
Dibromofluoromethane (S) % 
Toluene-dB (S) % 

MS MSD 
%Rec % Rec 

100 100 
101 102 
103 106 
98 99 
87 89 
84 86 

103 107 
103 104 
98 101 

103 105 
68 68 

100 102 
92 94 
95 97 
85 86 

101 103 
97 99 

102 103 
78 81 
92 94 
98 99 

103 104 
105 106 
105 107 
100 102 
87 90 

108 111 
109 110 
89 91 
97 96 

101 101 
100 100 

Pace Analytlcal Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

% Rec Max 
Limits RPD RPD Dual 

-----
70-130 0 20 
70-130 1 20 
70-130 3 20 
70-130 1 20 
68-129 2 20 
15-170 2 20 
70-130 3 20 
70-130 2 20 
51-148 2 20 
74-136 2 20 
23-115 1 20 
70-131 2 20 
70-130 2 20 
70-130 2 20 
10-132 1 20 
80-125 2 20 
70-130 2 20 

70-130 2 20 
51-145 4 20 
73-140 2 20 
70-130 2 20 
70-130 1 20 
70-130 0 20 
80-131 2 20 
73-148 3 20 
70-130 3 20 
70-130 2 20 
74-147 20 
41-129 2 20 
70-130 
70-130 
70-130 

Results presented on this page are in the units Indicated by the "Units" column except where an alternate unit is presented to the right of the result. 

Dale: 11/25/2019 02:23 PM 

REPORT OF LABORATORY ANALYSIS 
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ace Analytical" 
www.pacelabs,com 

Pace Analytical Services, LLC 

1241 Bellevue Street- Suite 9 
Green Bay, WI 54302 

(920)469-2436 

QUALIFIERS 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

DEFINITIONS 

OF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot. 

ND - Not Detected at or above LOO. 

J - Estimated concentration at or above the LOD and below the LOO. 

LOD - Limit of Detection adjusted for dilution factor, percent moisture, initial weight and final volume. 

LOQ - Limit of Quantitation adjusted for dilution factor, percent moisture, initial weight and final volume. 

S - Surrogate 
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is 
a combined concentration. 
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate% recovery and RPD values. 

LCS(D) • Laboratory Control Sample (Duplicate) 

MS(D) - Matrix Spike (Duplicate) 

DUP - Sample Duplicate 

RPD - Relative Percent Difference 

NC - Not Calculable. 

SG - Silica Ge! - Clean-Up 

U - Indicates the compound was analyzed for, but not detected at or above the adjusted LOD. 
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270. The result reported for 
each analyte is a combined concentration. 

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes. 

TNI - The NELAC Institute. 

ANALYTE QUALIFIERS 

D3 Sample was diluted due to the presence of high levels of non-target analytes or other matrix interference. 

Dale: 11/25/2019 02:23 PM 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except in full, 

without the written consent of Pace Analytical SeNlces, LLC. Page 26 of 30 



ace Analytical• 
www.pacelabs.com 

Pace Analytrcal Services, LLC 

1241 Bellevue Street - Suite 9 

Green Bay, WI 54302 

(920)469-2436 

QUALITY CONTROL DATA CROSS REFERENCE TABLE 

Project: TD P3 4TH QTR GW 

Pace Project No.: 40199588 

Lab ID Sample ID 

40199588001 MW-1 
40199588002 MW-2 
40199588003 MW-6 
40199588004 MW-7 
40199588005 MW-9 
40199588006 MW-10 
40199588007 MW-17 
40199588008 MW-22 
40199588009 MW-23 
40199588010 MW-25 
40199588011 TRIP BLANK 

Date: 11/25/2019 02:23 PM 

QC Batch Method QC Batch 

EPA8260 341529 

EPA8260 341529 

EPA8260 341529 

EPA8260 341529 

EPA8260 341529 

EPA8260 341529 

EPA8260 341529 

EPA8260 341529 

EPA8260 341529 

EPA8260 341529 

EPA8260 341529 

REPORT OF LABORATORY ANALYSIS 

This report shall not be reproduced, except In full, 

without the written consent of Pace Analytical Services, LLC. 

Analytical 
, Analytical Method Batch 
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/ / fJ . J . . / Sample Preservation Receipt Form 
ClientName: C./lv• /'1Ua,,cr5 Project# w!0\995~ 

All containers needing preservation have been check~ and noted below: □Yes □No ~ 

0 

"' Pace Analytical Services. LL(% 
1241 Bellevue Street. Suite~ 

Green Bay. WI 54302v 
fl' 

a_ 

Initial when Date/ 

Lab Lot# of pH paper: Lab-Std #ID of preservation {if p_!l a~justed): completed: Time: 

Glass 
--·" ·i 

Plastic -----·-· II Jars Vials 
----
;;, ;;, 
I'-< I'-< 
(;.') .. e:,i' 

'!~l'lJ 
:cO~JIJ 

Colifumi;· T()C_;·-ToX, >fCnJ Q&a;-wi:-DRo, :Phe110Iics,:_00lf:r: 

AGl I.Hte(~b.er.giass 
AG J ., I liter ariiber glass' H(:l, 

I
AG4S 12S mL amber glass H2SO4 

- f~4TJ IU>. nil, amber· ~l~ss unpres 
!f ?:-~ J_O_O :rtjL ~ber glasS unp_res 
A<:;21> 500 mL amber glass H2SO4 
BG3U 250 mL clear glass·unpres 

BPlU :IJ_liter_pla5tiC::unp_res 
BP2N · 500 lllLp~ticffif03 
BP2Z 5p0 mL plastic NaQH,Znact 
BP3U · i5}l-ml.,piaStic·urtJ)i,es 
llP3B 250 mL plastic N~QII 
BP3N 250rnLplasticHNO3 
BP3S . 250 mL plastic HisO4 

F-GB-C-046-Rev.02 (29Mar20 I 8) Sample Preservation Receipt Form 

40 IPL amber ascOtbii:: 
DG9T · 40 m1, · anib~~ ·N ~ Thi~ 
VG9_U . 40 _n~L:(;le_ar. vi,tl tinpres 

. VG9H 40 mL-clear vial HCL 

YG9M. 40mL,clearvia!MeQH 
. VG9:0 40 mL' clt!af vial DI 

• ~ ·-,-ir " Al 
:,: .,, 
~ 

i I Volume 0 

"I" 
-· VI < 

'Al.· VI 
'c' (mL) ·.::!' ::c C 

~ ~ • u =., - i::i,- N ;; .;. ·. ..·•· > cl +. :,: :r:;: 8 "' I() .,;i_ "2'.? -:<-·: ·rn 0 i· 6 • 0... -Q,.._ - - ·,- -':,..., N' .,, :;: 

ci y~_:.:Q .?< 6~iA-·f ~;Yes-1ook i~:~·eadSpace.co_I_Umn 
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Document Name: 
samRle.conditi!l~i!./P~~.,Receipt.(SCl.lR). 

Document Revised: 25Apr2018 

i. ' '. 
1241Bellevue Stteet;.Greeh Ba ,WI 54302 

Document No.: 
F-GB;C-031,ReV.07 .. 

Issuing Authority: 
·.pace.G(eerj Eiay·Quallty(:lffice 

. 
sample Condition Upon Receipt Form (SCUR) 

~·. I} 
Clie1Wr-la111e.: •··•· .·· 7/ltJ, . Nv(h .. rf" •·. 
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Project#: 

r, Client Pace Other: ·~------------"--------
Tracking#:•"'· --"---~-------------------=~ 
Custody Seal on Co~l~r/B6x,~reilent: ~$S .r: rio Seals intact: 1')\',e• r no 
Custod~ Seal onS,imples.Present: f" yes cy',io . Seals intact: [' yes r no 

1 WOtt: 40199588 
11:11.:11111111,1111111111 · ·: 
40199588 

Packing.·. M.·.·. •·t·•.e•r·•i'I: .•·· ·~ .. ubble vyrat. dt-a .· ... · ubble Bags !-:' None . r .... Other 
Thermoin~ter Used s~ ·. 'fl- . Type of Ice: ~-Blue Dry None ti( Samples on Ice, cooling process has begun 
CoolerTemi>.eiature uncorr: . Ticorr: .. · 

Temp Blank Pr~sent: · f:'\y\.s !t'.no Biological Tissue is Frozen: yesr. no 

Temp sh_o·U_id, b.~i~~oye_·fr_e·eZlng 'to 6~C . 
. -Biota SamPles:::,rrlay·:bEl:received ·at s·o0 c. lnltl'a1s·:. 
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•• □No 
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□YeS ' 

□NIA 1. 

□NIA 2. 

□NIA 3: 

□NIA 4 . 

5, 

Date/Time: 

6. 

7. 

8. 

Fdr._A~·a1ysis: es' □NO MS/MSD: □Yes . .tlNo □NIA 

Correc!Contalners Used: 

-Paee Containers Used: 

-Pate.lR.Containers·used: 

Contaihers,lntact: 

Filtered volumefec.eived for Dissolved tests 

Sample Labels match COG: 

-includes.d~teltirlie/lD/Ahai sis 
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Trip Blank Custody Seals Present 

PaceTtipl3IankLot# ifpurchased: 
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pz{ves □No □NIA 

IA 

10. 

IA 11. 

o've, ;!'IN, □NIA 12. TD P.t..t3 

{Jves □No 
Yes □No 

□NIA 13-..J,,,i15~~ 

□NIA ~L ·• 
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APPENDIX Ill: Mann-Kendall Statistical Tests 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: I n1s term 1s tne LJNK supplied spreadsneet reterenced in Appendices A or L;omm 4o and NK /4o, w1s. Adm. (.;ode. 1t 1s provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: LJo not cnange tormu1as or otner 1ntormat1on ,n cells w1tn a blue background, only cells w1tn a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data _e_ntry for n()n~detect values. 

e Name 0 Twin Disc Plant 3 __ IBRRTS No.= 02-52-000072 !Well Number= MW-1 
~ ··· · · ·• 1 DROI 1,1-DCAI 1,1-DCEI · 1,1,1-TCAI TCEf Total voe 

Concentration Concentration Concentration .. ·-
Event Sampling Date (leave blank (leave blank (leave blank 

Number (most recent last) if no data) if no data) if no data) 
1 4-Nov-15 99.40 95.80 
2 15-Jun-16 99.80 0.66 
3 30-Nov-16 88.70 
4 16-Jun-17 70.20 
5 12-Dec-17 67.30 
6 23-May-18 60.90 0.75 
7 20-Nov-18 43.60 
8 16-Apr-19 45.30 
9 19-Nov-19 53.90 

10 5-Mar-20 34.40 
··~·.,·- --- - ····- - . - ----· -- -- -----· ··-·--.·· ···- ----- - ·---- -- --- , ---, -----

Mann Kendall Statistic (S) = 0.0 -37.0 1.0 
Number of Rounds (n) = 1 10 2 

Average= 99.40 65.99 0.71 
Standard Deviation = #DIV/0! 22.770 0.064 

Coefficient of Variation(CV)= #DIV/0! 0.345 0.090 

Error Check, Blank if No Errors Detected n<4 n<4 
---- - -----. ·- -- , ... - - - - ---·· - . -· 
Trend 2: 80% Confidence Level n<4 DECREASING n<4 
Trend 2: 90% Confidence Level n<4 DECREASING n<4 

- - - --
Stability Test, If No Trend Exists at n<4 n<4 

80% Confidence Level n<4 NA n<4 
--- -- _, - ··- -- -------- ------

Data Entry By = EER Date = 16-Mar-20 
- - ---

Concentration Concentration 
(leave blank (leave blank 

if no data) if no data) 

35.20 
33.10 
7.10 
2.50 

12.10 

0.24 

-11.0 0.0 
6 0 

15.04 #DIV/0! 
15.366 #DIV/0! 

1.022 #DIV/0! 

n<4 
--- ---- . - ----- ___ ,._ 

DECREASING n<4 
DECREASING n<4 

n<4 
NA n<4 

--- . 

Checked By = EER 

Concentration 
(leave blank 

if no datal 
121.50 
157.56 
142.60 
117.50 
92.21 
87.46 
48.90 
45.30 
77.62 
45.04 
-37.0 

10 
93.57 

40.587 
0.434 

DECREASING 
DECREASING 

NA 
-~~~=--

' ------------



---~ ,--------

State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: I nIs torm Is tne UNK. supplied spreadsheet reterenced ,n Appendices A ot Gomm 4ti and NK. /4ti, Wis. Adm. Gode. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not cnange tormuIas or otner 1ntormatIon ,n cells wItn a blue bacKground, only cells wItn a yellow bacKground are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

- - - - --- ·--·-- - ·····- -- ---- - "-· 
Site Name, Twin Disc Plant 3 _ _ IBRRTS No. = 02-52-000072 !Well Number= MW-1 

,.;:_~~~- -! DRO! 1,1-DCA! 1,1-DCE! 1,1,1-TCA! TCE! - TotalVOC 
Concentration Concentration Concentration Concentration Concentration Concentration 

Event Sampling Daiei (leave blank (leave blank (leave blank (leave blank (leave blank (leave blank 
Number! (most recent last)I if no data) if no data) if no data) if no data) if no data) if no data) 

11 27-Apr-15I 365.00I 76.101 I I I 90.60 
21 4-Nov-15I 99.401 95.801 I I I 121.50 
31 15-Jun-16I I 99.801 0.661 35.201 I 157.56 
41 30-Nov-16I I 88.701 I 33.101 I 142.60 
51 16-Jun-17I I 10.201 I 7.101 I 117.50 
61 12-Dec-17I I 67.301 I 2.501 I 92.21 
71 23-May_-18I I 60.901 0.751 12.101 I 87.46 
81 20-Nov-18I I 43.601 I I I 48.90 
91 16-Ap_r-19I I 45.301 I I I 45.30 

10 19-Nov-19 53.90 77.62 
.,_'" ·- .. --· 

,.0 Mann Kendall Statistic (S) = -1.0 -31.0 1.0 -6 
Number of Rounds (n) =I 21 101 21 ! ; 

.00 Averag_e =I 232.201 70.161 0.711 18. 
147 Standard Deviation =I 187.8081 19.9911 0.0641 15.1 
841 Coefficient ofVariation(CV)=I 0.8091 0.2851 0.0901 O.E 

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

n<4I DECREASING n<4 DECREASING 
Trend .: 90% Confidence Level n<4I DECREASING n<4 No Trend 

Stability Test, If No Trend Exists at 
80% Confidence Level 

n<4 
n<4 NA ~::1 NAr -------~ 

~ ---- I EER 24-Dec-19 I EER Date= 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 
" - - --- -- -

n<4 DECREASING 
n<4 DECREASING 

-
n<4 
n<4 NA ---------- ....,.. __ ' 

f _- j 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: I his term Is the LJNK supplied spreadsheet reterenced in AppenaIces A ot {.;omm 4ti and NH. /4ti, wIs. Adm. {.;ode. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: LJo not cnange tormuIas or other mtormatIon in cells with a blue background, only cells with a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

·-----.- - --- ----- -

Site Name, Twin Disc Plant 3 IBRRTS No. = 02-52-000072 !Well Number= MW-2 

"-------~ -I ORO! 1,1-DCA! TotalVOCI I I 
Concentration -· 

Event Sampling Date (leave blank 
Number (most recent last) if no data) 

Concentration Concentration 
(leave blank {leave blank 

if no data) if no data) 

Concentration 
(leave blank 

if no data} 

Concentration 
(leave blank 

if no data} 

Concentration 
(leave blank 

if no data} 
1 4-Nov-15 646.00 
2 15-Jun-16 
3 30-Nov-16 
4 16-Jun-17 
5 12-Dec-17 
6 23-May-18 
7 20-Nov-18 
8 16-Apr-19 
9 19-Nov-19 

10 5-Mar-20 

Mann Kendall Statistic (S) = 0.0 
Number of Rounds (n) = 1 

Average= 646.00 
Standard Deviation = #DIV/0! 

Coefficient of Variation(CV)= ~DIV/0! 

Error Check, Blank if No Errors Detected n<4 
--.-- """ --- . ---~ ---- - -· . 

Trend 2: 80% Confidence Level n<4 
Trend 2: 90% Confidence Level n<4 

Stability Test, If No Trend Exists at n<4 
80% Confidence Level n<4I 

Data Entry By = EER I 

21.60 32.20 
27.30 77.40 
29.90 53.60 
19.40 38.20 
22.90 34.14 
23.80 34.90 
16.80 16.80 
18.20 18.20 
15.40 22.40 
14.60 14.60 

-- -- - --- --

-27.0 -27.0 
10 10 

20.99 34.24 
5.067 19.279 
0.241 0.563 

DECREASINGl DECREASING 
DECREASING! DECREASING 

NAI NA 

Date = 16-Mar-20 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 
n<4 

n<4 
n<4 

Checked By= EER 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 

I.--·· I 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: I his torm Is the UNK suppl!ed spreadsheet reterenced ,n Appendices A ot t_;omm 4ti and NK /4ti, Wis. Adm. {.;ode. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not cnange tormulas or other 1ntormat1on m cells with a blue bacKground, only cells With a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

-----·--- - -- ----- ----· "-··~-

Site Name, Twin Disc Plant 3 BRRTS No. = 02-52-000072 Well Number= MW-2 

Event 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

"----- __ __, ~ ORO 1, 1-DCA Total voe 

Sampling Date 
(most recent last) 

23-A_p_r-15 
4-Nov-15 

15-Jun-16 
30-Nov-16 
16-Jun-17 
12-Dec-17 
23-May-18 
20-Nov-18 
16-A_p_r-19 

Concentration 
(leave blank 

if no data} 
1,070.00 

646.00 

Concentration Concentration 
(leave blank (leave blank 

if no data) if no data) 
18.30 28.26 
21.60 32.20 
27.30 77.40 
29.90 53.60 
19.40 38.20 
22.90 34.14 
23.80 34.90 
16.80 16.80 
18.20 18.20 

10 
IF·-~M~a=n=n=--K~e=n=d=a~i1~s~ta5 t=is~ti=c~(S~)==~il=======_=1~.o*)=··=·=·=·=·=···=··=_i~5~_0~1F·=== 

19-Nov-19 15.40 22.40 

-15.0 
Number of Rounds (n) =I 21 101 10 

Concentration 
(leave blank 

if no data} 

0.0 
0 

Concentration 
{leave blank 

if no data} 

0.0 
0 

Concentration 
{leave blank 

if no data} 

21.361 #DIV/0! #DIV/0! - 35.611 #DIV/0!I #DIV/0!I #DIV/0! 
4.668 #DIV/0! #DIV/0! 18.1861 #DIV/0!I #DIV/0!I #DIV/0! 

Coefficient of Variation(CV)=I 0.3491 0.2191 0.511 #DIV/0! #DIV/0! 

Error Check, Blank if No Errors Detected n<4 

Trend ;;, 90% Confidence Level 

Stability Test, If No Trend Exists at 
80% Confidence Level 

.. ,------
6= Data Entry By = EER 

n<4 n<4 
- -- --

DECREASING! 
No Trend 

n<4I n<4 
n<4 n<4 

_ DECREASING! n<4I n<4I n<4 
No Trend I n<4I n<4I n<4 

.. NAI _ -
n<4I n<4 

n<4 n<4 I n<4I n<4I n<4 
NA n<4 n<4 n<4 -~- ----~--,.,---

Date = 24-Dec-19 Checked By_= EER 1 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: I n1s Torm 1s tne UNK supp11ea spreaasneet reTerencea in Appena1ces A oT comm 4ti ana NK /4ti, w1s. Aam. coae. It 1s prov1aea to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not change tormutas or other 1ntormat1on tn cells w1tn a blue bacKground, only cells with a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

··ame ,Twin DiscPlant 3 . !BRRTS No.= 02~52-000072 IWell Number= "iviw:.;:; ..... . 
~----- _J -r DRof 1,1-DCAI 1,1-DCEI 1,1,1-TCAI TCEI TotalVOC 

Concentration I Concentration I Concentration I Concentration I Concentration Concentration C 
Event Sampling Date (leave blank· (leave blank· (leave blanki · · (leave blank (leave blank 

Numbed (most recent last) if no data) if no data) if no data) if no data) if no data) 
11 4-Nov-15I 50.401 138.001 0.451 0.54 

22, ,.00I I I I ~-~ 
31 30-Nov-16I I 174.001 I I 16.60 

12E .001 I I I 125.00 
51 12-Dec-17I I 137.001 
61 23-May-18I I 175.001 ~ 

71 20-Nov-18I I 73.201 I .301 

5.00 
34.10 

1.60 
79 ~ 401 I I I 79.40 

111: .001 I I I 128.80 
93 70 100.93 

Mann Kendall Statistic (S) = 0.0 -21.0 1.0 -2.0 
Number of Rounds (n) =I 11 101 21 4 

Averag_e =I 50.401 133.631 1.381 14.33 
Standard Deviation =I #DIV/0!I 46.981 I 1.3081 14.664 

Coefficient of Variation(CV)=I #DIV/0!I 0.3521 0.951 I 1.024 
n<4 n<4 

-· . - .,. 

Trend .: 80% Confidence Level n<4 DECREASING n<4 No Trend 
Trend .: 90% Confidence Level n<4 DECREASING n<4 No Trend 

.. .. - -------- - - - -

Stability Test, If No Trend Exists at 
80% Confidence Level 

n<4 
n<4 

n<4I CV> 11 
n<4, NON-STABLE, 

0.0 
1 

0.54 
#DIV/0! 
#DIV/0! 

n<4 
-· ~ •. , - , ---- --·--

n<4 
n<4 

n<4 
n<4 

Data Entry By = EER 
NAI 

Date = 16-Mar-20 · I Checked By = · EER 

DECREASING 
DECREASING 

NA --- -
[ J 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

- -

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: I hrs torm rs me UNK supplied spreadsheet reterenced rn Appendrces A ot t;omm 4t:i and NK /4t:i, wrs. Adm. (;ode. It rs provrded to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: uo not change tormu1as or other 1ntormat1on m cells with a blue background, only cells with a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

---- -- --
Site Name 0 Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-6 

~ ORO 1,1-DCA 1,1-DCE 1,1,1-TCA TCE TotalVOC 

Event 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 

Sampling Date 
(most recent last) 

23-Apr-15 
4-Nov-15 
8-Jun-16 

30-Nov-16 
16-Jun-17 
12-Dec-17 
23-May-18 
20-Nov-18 
16-Ap_r-19 
19-Nov-19 

Mann Kendall Statistic (S) = 
Number of Rounds (n) = 

Avera_g_e = 
Standard Deviation = 

Coefficient of Variation(CV)= 

Error Check, Blank if No Errors Detected 

Trend ;;, 80% Confidence Level 
Trend ;;, 90% Confidence Level 

Stability Test, If No Trend Exists at 
80% Confidence Level 

. - -- ---- --- ----

Concentration 
(leave blank 

if no data2 
406.00 

50.40 

-1.0 
2 

228.20 
251.447 

1.102 

n<4 

n<4 
n<4 

n<4 
n<4 

Data Entry By = EER 

Concentration 
(leave blank 

if no data2 
63.80 

138.00 
223.00 
174.00 
125.00 
137.00 
175.00 

73.20 
79.40 

118.00 

-7.0 
10 

130.64 
50.615 

0.387 

No Trend 
No Trend 

CV<= 1 
STABLE 

-- '" 

Concentration 
(leave blank 

if no data2 

0.45 

2.30 

1.0 
2 

1.38 
1.308 
0.951 

n<4 

n<4 
n<4 

n<4 
n<4 

... 

Date = 24-Dec-19 

Concentration 
(leave blank 

if no data2 
2.20 

16.60 

5.00 
34.10 

1.60 

0.0 
5 

11.90 
13.809 

1.160 

No Trendl 
No Trendl 

CV> 1 
NON-STABLE I 

Concentration 
(leave blank 

if no data2 

0.54 

0.0 
1 

0.54 
#DIV/0! 
#DIV/0! 

n<4 

Concentration 
(leave blank 

if no data2 
149.50 
196.54 
257.50 
207.40 
125.00 
149.47 
232.05 

76.12 
79.40 

128.80 

-15.0 
10 

160.18 
61.672 

0.385 

n<41 DECREASING 
n<4 

n<4 
n<4 

No Trend 

NA ----I Checked By_= EER J 



~ ~ .. --- ... --··· .. -· .. 
State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notlce: I nIs torm Is tne UNK supplied spreadsheet reterenced In Appendices A at t;omm 46 and NK /46, wIs. Adm. t;ode. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not change tormulas or other mtormatlon in cells with a blue background, only cells WJth a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

;==~====~===;==;====~~===;=;~~=B=R=R=aTi=S:;:,N=;=o;=;. =~'?0=2=-5=2=-000072 IWell Number= MW-7 
ORO 1,1-DCA Total VOC 

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

(most recent last) if no data) if no data) if no data) if no data) if no data) if no data) 
11 4-Nov-15I 24.501 2.601 2.60 
21 6-Jun-16I I 2.701 2.70 
31 16-Nov-16I I 38.701 80.32 
41 16-Jun-171 I 5.501 5.50 
51 12-Dec-17I I 5.601 12.60 
61 23-May-18I I 52.701 85.90 
71 20-Nov-18I I 2.001 2.89 
81 16-Ap_r-19I I 1.901 1.90 
91 19-Nov-19 

101 5-Mar-20 
1.301 1.301 I 1.30 2.60 

. 

Mann Kendall Statistic l::; J = 
Number of Rounds (n) = 

Average -
Standard Deviation = 

Coefficient of Variation(CV)= 

Error Check, Blank if No Errors Detected 

Trend ;,: 80% Confidence Level 
Trend ;:: 90% Confidence Level 

Stability Test, If No Trend Exists at 
80% Confidence Level 

Data Entry By= EER 

0.0 
1 

24.50 
#DIV/0! 
#DIV/0! 

n<4 
----

n<4 
n<4 

n<4 
n<4 

---- - - ---- --
-18.0 -10.0 0.0 

10 10 0 
11.43 19.83 #DIV/0! 

18.425 33.534 #DIV/0! 
1.612 1.691 #DIV/0! 

n<4 
. -·- -

DECREASING No Trend n<4 
DECREASING No Trend n<4 

----
CV> 1 n<4 

NA NON-STABLE n<4 
--- , .. - ... ---~ -- "'"' . 

Date = 5-Mar-20 I Checked By_= EER 

-
0.0 0.0 

0 0 
#DIV/0! #DIV/0! 
#DIV/0! #DIV/0! 
#DIV/0! #DIV/0! 

n<4 n<4 
-

n<4 n<4 
n<4 n<4 

-
n<4 n<4 
n<4 n<4 
-



. - - - -- - ----- .. ._ --- - --- - . . - - --·-·· --·· ,. - -- - ------- .. 
State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I nIs torm Is tne UNK supplied spreadsneet reterenced in Appendices A or comm 46 and NJ-< /46, wIs. Adm. code. I1Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: uo not cnange formulas or otner intormallon in cells wItn a blue oacKground, only cells witn a yellow oacKground are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values . 
- ,. ·-. -·. - - - - - . --- ... - .. ,. -- -· 

Site Name , Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-7 

~ DRO 1,1-DCA Total voe 
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 23-Apr-15 109.00 3.60 7.14 
2 4-Nov-15 24.50 2.60 2.60 
3 6-Jun-16 2.70 2.70 
4 16-Nov-16 38.70 80.32 
5 16-Jun-17 5.50 5.50 
6 12-Dec-17 5.60 12.60 
7 23-May-18 52.70 85.90 
8 20-Nov-18 2.00 2.89 
9 16-Apr-19 1.90 1.90 

10 19-Nov-19 1.30 1.30 
. . . 

Mann Kendall Statistic (S) = -1.0 -11.0 -9.0 0.0 0.0 0.0 
Number of Rounds (n) = 2 10 10 0 0 0 

Average= 66.75 11.66 20.29 #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = 59.751 18.298 33.305 #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= 0.895 1.569 1.642 #DIV/0! #DIV/0! #DIV/0! 

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

Trend > 80% Confidence Level n<4 DECREASING No Trend n<4 n<4 n<4 
Trend ;;, 90% Confidence Level n<4 No Trend No Trend n<4 n<4 n<4 

Stability Test, If No Trend Exists at n<4 CV> 1 n<4 
n<4~ 80% Confidence Level n<4 NA NON-STABLE n<4 n<4 n<4 

•. - -- -

Data Entry By = EER Date = 24-Dec-19 Checked By - EER 



- ... ----- ···---.. --. --·-·-~" . --"--'"'" - ... - ... - - -· ··- -- . 

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I n,s Torm Is tne UNK supplied spreadsneet reterenced in Appendices A ot comm 4o and NK /4o, w,s. Adm. Code. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not change tormu1as or other mtormat,on in cells with a blue bacK.ground, only cells with a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a slte is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values . 

. ... . --- - ... ·- -- ---
Site Name 0 Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-9 

~ DRO 1,1-DCA cis-1,2-DCE Total voe 
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 11-Nov-15 16.00 6.40 1.00 11.80 
2 8-Jun-16 1.30 1.30 2.60 
3 16-Nov-16 16.30 1.30 39.40 
4 16-Jun-17 1.90 1.00 2.90 
5 12-Dec-17 5.90 1.30 11.80 
6 23-May-18 33.80 0.89 57.69 
7 20-Nov-18 3.90 0.88 5.49 
8 16-Apr-19 1.50 0.85 2.35 
9 19-Nov-19 1.60 1.30 4.70 

10 5-Mar-20 1.60 0.84 2.44 
- ----- -

Mann Kendall Statistic (S) = 0.0 -10.0 -20.0 -12.0 0.0 0.0 
Number of Rounds (n) = 1 10 10 10 0 0 

Average= 16.00 7.42 1.07 14.12 #DIV/0! #DIV/0! 
Standard Deviation = #DIV/0! 10.334 0.208 18.988 #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= #DIV/0! 1.393 0.196 1.345 #DIV/0! #DIV/0! 

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

Trend 2: 80% Confidence Level n<4 No Trend DECREASING DECREASING n<4 n<4 
Trend 2: 90% Confidence Level n<4 No Trend DECREASING No Trend n<4 n<4 

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

··-· - - -

Data Entry By = EER Date = 16-Mar-20 Checked By - EER 
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State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: I his torm 1s me UNK supplied spreadsheet reterenced 1n Appendices A ot Gomm 46 and NK /46, Wis. Adm. Gode. 1t 1s provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: uo not change formulas or other 1ntormat1on m cells with a blue background, only cells with a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 

., on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 
-• """' ••- ••••• •••es•••••••••• •••--• ••• 

IIISite Name ,Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-9 

~ ' · DRO 1, 1-DCA cis-1,2-DCE Total voe 
Concentration Concentration Concentration Concentration Concentration Concentration 

Event! Sampling Daiei (leave blank (leave blank (leave blank (leave blank (leave blank (leave blank 
Number! (most recent last)I if no data) if no data) if no data) if no data) if no data) if no data) 

11 23-Apr-15I 27.00I 3.501 0.991 6.58 
. 

21 11-Nov-15I 16.00I 6.401 1.00I 11.80 
31 8-Jun-16I I 1.301 1.301 2.60 
41 16-Nov-16I I 16.301 1.301 39.40 
51 16-Jun-17I I 1.901 1.001 2.90 
61 12-Dec-17I I 5.901 1.301 11.80 
71 23-May-18I I 33.801 0.891 57.69 
81 20-Nov-18I I 3.901 0.881 5.49 
91 16-A_l)_r-19I I 1.501 0.851 2.35 

101 19-Nov-19j l 1.60j 1.301 4.70 
Mann Kendall Statistic (S) =I · -1.0I · -5.0I · -8.0I · -6.0 0.0 0.0 

NumberofRounds(n)=I 21 101 101 10 0 0 
Avera_g_e =I 21.501 7.61 I 1.081 14.53 #DIV/0! #DIV/0! 

Standard Deviation =I 7.7781 10.2331 0.1951 18.749 #DIV/0! #DIV/0! 
Coefficient of Variation(CV)=I 0.3621 1.3451 0.181 I 1.290 #DIV/0! #DIV/0! 

or Check, Blank if No Errors Detected n<4 n<4 n<4 
... •' -

Trend 2: 80% Confidence Level n<4 No Trend No Trend No Trend n<4 n<4 
Trend 2: 90% Confidence Level n<4 No Trend No Trend No Trend n<4 n<4 

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

.... ·-· ---- _,, .. .. ., - -- -

Data Entry By = EER I Date = 24-Dec-19 I Checked By = EER 



- - ·-· - - - -- --· -- . -·- - -·· - -····· --- . - -- ... - , ... , . -----.-- .. , - ------ --- ·---- --------·-··· 
State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I nIs torm Is tne UNI-< supplied spreadsneet reterenced in Appendices A ot Comm 46 and NK /46, wIs. Adm. Code. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not cnange Tormulas or otner 1ntormatIon in cells wItn a blue background, only cells wItn a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

- ... -- -- ---- - .. -- -, 

Site Name , Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-10 

~ 
-

ORO cis-1,2-DCE trans-1,2-DCE Tetra-CE Vinyl Chloride Total voe 
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 23-Apr-15 234.00 0.65 7.10 354.00 367.55 
2 11-Nov-15 52.40 1.00 6.90 380.00 396.70 
3 8-Jun-16 0.64 5.60 232.00 242.94 
4 30-Nov-16 1.30 5.70 306.00 415.10 
5 12-Dec-17 5.30 271.00 285.00 
6 23-May-18 1.30 2.70 73.00 110.51 
7 20-Nov-18 2.00 4.50 212.00 222.10 
8 16-Apr-19 4.10 3.00 1.40 129.00 140.10 
9 19-Nov-19 0.76 4.50 214.00 221.40 

10 5-Mar-20 3.80 142.00 149.00 
-

Mann Kendall Statistic (S) = -1.0 13.0 -30.0 0.0 -25.0 -23.0 
Number of Rounds (n) = 2 8 10 1 10 10 

Average= 143.20 1.47 4.91 1.40 231.30 255.04 
Standard Deviation = 128.411 1.155 1.495 #DIV/0! 99.160 109.011 

Coefficient of Variation(CV)= 0.897 0.787 0.304 #DIV/0! 0.429 0.427 

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

Trend 2: 80% Confidence Level n<4 INCREASING DECREASING n<4 DECREASING DECREASING 
Trend 2: 90% Confidence Level n<4 INCREASING DECREASING n<4 DECREASING DECREASING 

Stability Test, If No Trend Exists at n<4 n<4 
80% Confidence Level n<4 NA NA n<4 NA NA 

Data Entry By = EER Date - 16-Mar-20 Checked By - EER 



- - - --·· -- ·- ,. .•.. - ·-· - '" . --~-- -------···" -- ·--

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I his torm Is the lJNK supplied spreadsheet reterenced m Appendices A at Comm 45 and NK /45, Wis. Adm. Code. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not change tormulas or other mtormat1on in cells with a blue background, only cells with a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values . 

... - ·-·· - - - . ---- ··-
Site Name , Twin Disc Plant 3 BRRTS No. - 02-52-000072 Well Number- MW-10 

~ 
... -

ORO cis-1,2-DCE trans-1,2-DCE Tetra-CE Vinyl Chloride Total voe 
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 29-Oct-14 246.00 1.90 6.10 1.30 289.00 908.10 
2 23-Apr-15 234.00 0.65 7.10 354.00 367.55 
3 11-Nov-15 52.40 1.00 6.90 380.00 396.70 
4 8-Jun-16 0.64 5.60 232.00 242.94 
5 30-Nov-16 1.30 5.70 306.00 415.10 
6 12-Dec-17 5.30 271.00 285.00 
7 23-May-18 1.30 2.70 73.00 110.51 
8 20-Nov-18 2.00 4.50 212.00 222.10 
9 16-Apr-19 4.10 3.00 1.40 129.00 140.10 

10 19-Nov-19 0.76 4.50 214.00 221.40 
- .,. .. ----

Mann Kendall Statistic (S) = -3.0 9.0 -30.0 1.0 -23.0 -27.0 
Number of Rounds (n) = 3 9 10 2 10 10 

Average= 177.47 1.52 5.14 1.35 246.00 330.95 
Standard Deviation = 108.477 1.090 1.482 0.071 95.270 227.198 

Coefficient of Variation(CV)= 0.611 0.719 0.288 0.052 0.387 0.687 

Error Check, Blank if No Errors Detected n<4 n<4 
- . . -· - . . . . . - . . ·-- - - --- . -

Trend > 80% Confidence Level n<4 No Trend DECREASING n<4 DECREASING DECREASING 
Trend ;;: 90% Confidence Level n<4 No Trend DECREASING n<4 DECREASING DECREASING 

Stability Test, If No Trend Exists at n<4 CV<= 1 n<4 . 
80% Confidence Level n<4 STABLE NA n<4 NA NA 

Data Entry By = EER Date = 24-Dec-19 Checked By = EER 



.. ---- ... . - -·· . ····--·-· - - - ,. - .. -
State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I his torm Is me LJNK supplied spreadsheet reterenced In Appendices A ot Comm 4o and NK /4o, Wis. Adm. coae. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: LJo not change tormulas or other mtormatIon m cells with a blue bacKground, only cells with a yellow bacKgrouna are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values . 

. - -··- , -··, .. - -- . - .. 
Site Name , Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-7 

~ ORO 1, 1-DCA Total voe 
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 4-Nov-15 24.50 2.60 2.60 
2 6-Jun-16 2.70 2.70 
3 16-Nov-16 38.70 80.32 
4 16-Jun-17 5.50 5.50 

• 5 12-Dec-17 5.60 12.60 
6 23-May-18 52.70 85.90 
7 20-Nov-18 2.00 2.89 
8 16-Apr-19 1.90 1.90 
9 19-Nov-19 1.30 1.30 

10 5-Mar-20 1.30 2.60 
- - . -

Mann Kendall Statistic (S) = 0.0 -18.0 -10.0 0.0 0.0 0.0 
Number of Rounds (n) = 1 10 10 0 0 0 

Average= 24.50 11.43 19.83 #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = #DIV/0! 18.425 33.534 #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= #DIV/0! 1.612 1.691 #DIV/0! #DIV/0! #DIV/0! 

Error Check, Blank if No Errors Detected n<4 n<4 n<4 n<4 
. ---·- ·- -

Trend ;;, 80% Confidence Level n<4 DECREASING No Trend n<4 n<4 n<4 
Trend ;;, 90% Confidence Level n<4 DECREASING No Trend n<4 n<4 n<4 

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

..... -- ... ... 

Data Entry By = EER Date = 5-Mar-20 Checked By - EER 



=-= - ... - -- . ·-· .. --~ -
State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources 
Remediation and Redevelopment Program 

Form 4400-215 (2/2001) 

Notice: I n1s torm 1s me UNK supplied spreadsheet reterenced 1n Appendices A ot t;omm 4ti and NK /4ti, Wis. Adm. t;ode. 1t 1s provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not change tormulas or other 1ntormat1on m cells With a blue background, only cells With a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

BRRTS No. = 02-52-000072 Well Number= MW-7 

ORO 1, 1-DCA Total voe 
Concentration Concentration Concentration Concentration Concentration Concentration 

{leave blank {leave blank {leave blank (leave blank (leave blank (leave blank 
if no data) if no data) if no data) if no data) if no data) if no data) 

11 23-Apr-15I 109.00I 3.601 7.14 
21 4-Nov-15I 24.501 2.601 2.60 
31 6-Jun-16I I 2.701 2.70 
41 16-Nov-16I I 38.701 80.32 
51 16-Jun-17I I 5.501 5.50 
61 12-Dec-17I I 5.601 12.60 
71 23-May_-18I I 52.701 85.90 
81 20-Nov-18I I 2.001 2.89 

1~1 
16-Apr-19I l 1.901 1.90 

1.30 19-Nov-19 1.30 
_,,. - - - - . --- -

Mann Kendall Statistic (S) = -1.0 -11.0 -9.0 0.0 0.0 0.0 
Number of Rounds (n) = 2 10 10 0 0 0 

Average= 66.75 11.66 20.29 #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = 59.751 18.298 33.305 #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= 0.895 1.569 1.642 #DIV/0! #DIV/0! #DIV/0! 

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

Trend 2' 80% Confidence Level n<4 DECREASING No Trend n<4 n<4 n<4 
Trend 2' 90% Confidence Level n<4 No Trend No Trend n<4 n<4 n<4 

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

Data Entry By = EER I Date = 24-Dec-19 I Checked By = EER 



- - - -- - - -- -- - ,. " ···- .. ___ .,___ . . - --·---- ·- . 

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I his torm Is the UNK supplied spreadsheet reterenced ,n Appendices A ot Comm 46 and NK /4o, wIs. Adm. Code. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not change tormuIas or other 1ntormatIon in cells with a blue bacKground, only cells with a yellow oacKground are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

-- - - -

Site Name , Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-9 

~ ORO 1, 1-DCA cis-1,2-DCE Total voe 
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 11-Nov-15 16.00 6.40 1.00 11.80 
2 8-Jun-16 1.30 1.30 2.60 
3 16-Nov-16 16.30 1.30 39.40 
4 16-Jun-17 1.90 1.00 2.90 
5 12-Dec-17 5.90 1.30 11.80 
6 23-May-18 33.80 0.89 57.69 
7 20-Nov-18 3.90 0.88 5.49 
8 16-Apr-19 1.50 0.85 2.35 
9 19-Nov-19 1.60 1.30 4.70 

10 5-Mar-20 1.60 0.84 2.44 
- - --

Mann Kendall Statistic (S) = 0.0 -10.0 -20.0 -12.0 0.0 0.0 
Number of Rounds (n) = 1 10 10 10 0 0 

Average= 16.00 7.42 1.07 14.12 #DIV/0! #DIV/0! 
Standard Deviation = #DIV/0! 10.334 0.208 18.988 #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= #DIV/0! 1.393 0.196 1.345 #DIV/0! #DIV/0! 

Error Check, Blank if No Errors Detected n<4 n<4 n<4 __ ,, ___ ,,, ______ -- ------- - - ,- -- -- - - - -- -
Trend 2: 80% Confidence Level n<4 No Trend DECREASING DECREASING n<4 n<4 
Trend 2: 90% Confidence Level n<4 No Trend DECREASING No Trend n<4 n<4 

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

Data Entry By = EER Date = 16-Mar-20 Checked By - EER 



------ - ' --· - -- -- . - _,, - -- -- - -- - -- ,. . -- -

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I his torm Is the UNK supplied spreadsheet reterenced In Appendices A ot l;omm 4o and NK /4o, Wis. Adm. (;ode. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: LJo not change tormu1as or other 1ntormat1on in cells with a blue bacKground, only cells WJth a yellow oacKground are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values . 

.. - --- - -- -
Site Name' Twin Disc Plant 3 BRRTS No. = 02-52-000072 Well Number - MW-9 

~ DRO 1, 1-DCA cis-1,2-DCE Total voe 
~ 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 23-Apr-15 27.00 3.50 0.99 6.58 
2 11-Nov-15 16.00 6.40 1.00 11.80 
3 8-Jun-16 1.30 1.30 2.60 
4 16-Nov-16 16.30 1.30 39.40 
5 16-Jun-17 1.90 1.00 2.90 
6 12-Dec-17 5.90 1.30 11.80 
7 23-May-18 33.80 0.89 57.69 
8 20-Nov-18 3.90 0.88 5.49 
9 16-Apr-19 1.50 0.85 2.35 

10 19-Nov-19 1.60 1.30 4.70 
.. ,. - - ----

Mann Kendall Statistic (S) = -1.0 -5.0 -8.0 -6.0 0.0 0.0 
Number of Rounds (n) = 2 10 10 10 0 0 

Average= 21.50 7.61 1.08 14.53 #DIV/0! #DIV/0! 
Standard Deviation= 7.778 10.233 0.195 18.749 #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= 0.362 1.345 0.181 1.290 #DIV/0! #DIV/0! 

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

Trend > 80% Confidence Level n<4 No Trend No Trend No Trend n<4 n<4 
Trend > 90% Confidence Level n<4 No Trend No Trend No Trend n<4 n<4 

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

Data Entry By= EER Date= 24-Dec-19 Checked By= EER 



-- -.--- . --.-- - -- --· ---- - ---- . ·- ,. ---- __ ., __ 

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I his torm Is the lJNK supplied spreadsheet reterenced In Appendices A OT <.;omm 4o and NK / 4o, Wis. Adm. <.;ode. 1t Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: uo not change tormuIas or other mtormatIon in cells with a blue oacKground, only cells with a yellow oacKground are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of varlation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

---- ---

Site Name 0 Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-10 

~ 
. 

DRO cis-1,2-DCE trans-1,2-DCE Tetra-CE Vinyl Chloride Total voe 
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 23-Apr-15 234.00 0.65 7.10 354.00 367.55 
2 11-Nov-15 52.40 1.00 6.90 380.00 396.70 
3 8-Jun-16 0.64 5.60 232.00 242.94 
4 30-Nov-16 1.30 5.70 306.00 415.10 
5 12-Dec-17 5.30 271.00 285.00 
6 23-May-18 1.30 2.70 73.00 110.51 
7 20-Nov-18 2.00 4.50 212.00 222.10 
8 16-Apr-19 4.10 3.00 1.40 129.00 140.10 
9 19-Nov-19 0.76 4.50 214.00 221.40 

10 5-Mar-20 3.80 142.00 149.00 

Mann Kendall Statistic (S) = -1.0 13.0 -30.0 0.0 -25.0 -23.0 
Number of Rounds (n) = 2 8 10 1 10 10 

Average= 143.20 1.47 4.91 1.40 231.30 255.04 
Standard Deviation = 128.411 1.155 1.495 #DIV/0! 99.160 109.011 

Coefficient of Variation(CV)= 0.897 0.787 0.304 #DIV/0! 0.429 0.427 

Error Check, Blank if No Errors Detected n<4 n<4 
- ., - - ·- - --·· 

Trend o:: 80% Confidence Level n<4 INCREASING DECREASING n<4 DECREASING DECREASING 
Trend o:: 90% Confidence Level n<4 INCREASING DECREASING n<4 DECREASING DECREASING 

Stability Test, If No Trend Exists at n<4 n<4 
80% Confidence Level n<4 NA NA n<4 NA NA 

Data Entry By = EER Date = 16-Mar-20 Checked By = EER 



.. . - " ""- --·- --- - - - - -- .. ---· '" , --
State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I nIs torm Is me UNK supplied spreaasneet rererencea m Appendices A or cJomm 4o ana NK /4o, wIs. Adm. lJoae. It Is provIaea to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: LJo not change tormu1as or otner mtormat1on in cells with a blue oacJ<ground, only cells with a yellow oac1<ground are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

- -- - -- --· ----
Site Name , Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-10 

Compound-> ORO cis-1,2-DCE trans-1,2-DCE Tetra-CE Vinyl Chloride Total voe 
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 29-Oct-14 246.00 1.90 6.10 1.30 289.00 908.10 
2 23-Apr-15 234.00 0.65 7.10 354.00 367.55 
3 11-Nov-15 52.40 1.00 6.90 380.00 396.70 
4 8-Jun-16 0.64 5.60 232.00 242.94 
5 30-Nov-16 1.30 5.70 306.00 415.10 
6 12-Dec-17 5.30 271.00 285.00 
7 23-May-18 1.30 2.70 73.00 110.51 
8 20-Nov-18 2.00 4.50 212.00 222.10 
9 16-Apr-19 4.10 3.00 1.40 129.00 140.10 

10 19-Nov-19 0.76 4.50 214.00 221.40 

Mann Kendall Statistic (S) = -3.0 9.0 -30.0 1.0 -23.0 -27.0 
Number of Rounds (n) = 3 9 10 2 10 10 

Average= 177.47 1.52 5.14 1.35 246.00 330.95 
Standard Deviation = 108.477 1.090 1.482 0.071 95.270 227.198 

Coefficient of Variation(CV)= 0.611 0.719 0.288 0.052 0.387 0.687 

Error Check, Blank if No Errors Detected n<4 n<4 
- -- ·---- - - . ""' .. 

Trend 2: 80% Confidence Level n<4 No Trend DECREASING n<4 DECREASING DECREASING 
Trend > 90% Confidence Level n<4 No Trend DECREASING n<4 DECREASING DECREASING 

Stability Test, If No Trend Exists at n<4 CV<= 1 n<4 
80% Confidence Level n<4 STABLE NA n<4 NA NA 

- --- - -- , - "" --
Data Entry By = EER Date = 24-Dec-19 Checked By - EER 



--~ ...... --·· - . --- - --- -- - .. ---···· --- -

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 7 46, Wis. Adm. Code. It is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
al both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the auidance for recommendations on data entry for non-detect values. 

Site Name ,Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-11 

~- ORO cis-1,2-DCE trans-1,2-DCE Tetra-CE TCE Total voe 
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 21-Jul-15 8.90 209.00 9.40 4.40 6.90 429.30 
2 20-Jan-16 0.71 212.00 10.40 6.70 9.40 239.24 
3 21-Seo-16 193.00 15.40 4.30 8.50 221.30 
4 2-Mar-17 216.00 14.80 3.60 7.50 243.00 
5 25-Jul-17 168.00 7.90 3.00 6.10 337.88 
6 22-Feb-18 181.00 9.60 7.20 8.00 206.75 
7 28-Aug-18 161.00 8.10 172.18 
8 19-Feb-19 178.00 13.60 4.90 6.40 202.90 
9 30-Jul-19 143.00 7.60 2.80 4.80 209.00 

10 11-Jun-20 133.00 7.20 2.70 4.90 147.80 

Mann Kendall Statistic (Sl = -1.0 -31.0 -19.0 -16.0 -20.0 -27.0 
Number of Rounds (n) = 2 10 10 9 9 10 

Averaae = 4.81 179.40 10.40 4.40 6.94 240.94 
Standard Deviation = 5.791 28.702 3.089 1.637 1.568 83.206 

Coefficient of Variation(CV)= 1.205 0.160 0.297 0.372 0.226 0.345 

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

Trend > 80% Confidence Level n<4 DECREASING DECREASING DECREASING DECREASING DECREASING 
Trend .: 90% Confidence Level n<4 DECREASING DECREASING DECREASING DECREASING DECREASING 

... 

Stability Test, If No Trend Exists at n<4 
80% Confidence Level n<4 NA NA NA NA NA 

-· --- ---·- . - --- - -- -- -----

Data Entry By - EER Date - 6-Jul-20 Checked By - EER 
-- -· 



. "" ·- ---· - -- -- .. - -- . - . - . - ·-···-·- .. -···· 
State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I nIs torm Is the lJNK supplied spreadsneet reterenced m Appendices A or comm 4!:i and NK f4ti, Wis. Adm. Code. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not change tormulas or other intormat1on in cells with a blue background, only cells with a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. . 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

. - - -· - " -

Site Name 0 Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-11 

~ DRO cis-1,2-DCE trans-1,2-DCE Tetra-CE TCE Total voe 
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 21-Jan-15 0.34 230.00 17.00 6.90 8.90 265.38 
2 21-Jul-15 8.90 209.00 9.40 4.40 6.90 429.30 
3 20-Jan-16 0.71 212.00 10.40 6.70 9.40 239.24 
4 21-Sep-16 193.00 15.40 4.30 8.50 221.30 
5 2-Mar-17 216.00 14.80 3.60 7.50 243.00 
6 25-Jul-17 168.00 7.90 3.00 6.10 337.88 
7 22-Feb-18 181.00 9.60 7.20 8.00 206.75 
8 28-Aug-18 161.00 8.10 172.18 
9 19-Feb-19 178.00 13.60 4.90 6.40 202.90 

10 30-Jul-19 143.00 7.60 2.80 4.80 209.00 
- ·- -· -

Mann Kendall Statistic (S) = 1.0 -31.0 -19.0 -14.0 -20.0 -23.0 
Number of Rounds (n) = 3 10 10 9 9 10 

Average= 3.32 189.10 11.38 4.87 7.39 252.69 
Standard Deviation = 4.839 27.650 3.489 1.690 1.480 76.630 

Coefficient of Variation(CV)= 1.459 0.146 0.307 0.347 0.200 0.303 

Error Check, Blank if No Errors Detected n<4 
-- ·- ---· . - . ----- . •···· . -- " 

Trend 2: 80% Confidence Level n<4 DECREASING DECREASING DECREASING DECREASING DECREASING 
Trend 2: 90% Confidence Level n<4 DECREASING DECREASING DECREASING DECREASING DECREASING 

Stability Test, If No Trend Exists at n<4 
80% Confidence Level n<4 NA NA NA NA NA 

Data Entry By = EER Date = 13-Aug-19 Checked By = EER 



. -- - -- . , -·· - -- - ---" - ,. - , 

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I nIs torm Is the UNK supplJed spreadsheet reterenced In Appendices A ot Gomm 46 and NK r 46, wIs. Adm. Gode. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not cnange tormu1as or other 1ntormat1on in cells with a blue oacKground, only cells with a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

Site Name ,Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-12 

~ 
. 

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 30-Jul-19 
2 
3 
4 
5 
6 
7 
8 
9 

10 
. -·--

Mann Kendall Statistic (S) = 0.0 0.0 0.0 0.0 0.0 0.0 
Number of Rounds (n) = 0 0 0 0 0 0 

Average= #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

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

Trend ;;, 80% Confidence Level n<4 n<4 n<4 n<4 n<4 n<4 
Trend > 90% Confidence Level n<4 n<4 n<4 n<4 n<4 n<4 

Stability Test, If No Trend Exists at n<4 n<4 n<4 n<4 n<4 n<4 
80% Confidence Level n<4 n<4 n<4 n<4 n<4 n<4 

.. 

Data Entry By = EER Date = 13-Aug-19 Checked By = EER 



.. - ---- .. - .. ----- - - - -·-- ... -·- --- -- -- ·--. 
State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I nIs torm Is tne UNK supplied spreadsneet reterenced m Appendices A or c;omm 45 and NK /46, wIs. Adm. c;octe. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: uo not change tormUlas or other mtormat1on in cells with a blue background, only cells with a yellow bacKground are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeler et al, 1999. For additional infonmation, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

-- --- - . -- ---· -- - .. --· "'"' ----·- - -· ··- - - - - --
Site Name , Twin Disc Plant 3 BRRTS No. - 02-52-000072 Well Number - MW-12 

~ 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 30-Jul-19 
2 
3 
4 
5 
6 
7 
8 
9 

10 
- --

Mann Kendall Statistic (S) = 0.0 0.0 0.0 0.0 0.0 0.0 
Number of Rounds (n) = 0 0 0 0 0 0 

Average= #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

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

Trend " 80% Confidence Level n<4 n<4 n<4 n<4 n<4 n<4 
Trend " 90% Confidence Level n<4 n<4 n<4 n<4 n<4 n<4 

Stability Test, If No Trend Exists at n<4 n<4 n<4 n<4 n<4 n<4 
80% Confidence Level n<4 n<4 n<4 n<4 n<4 n<4 

Data Entry By = EER Date= 13-Aug-19 Checked By = EER 



. ---- . . - - -- - - - -· - ··- .. - --- . . . .,._ - .... , .. ,.,.,_ 

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 7 46, Wis. Adm. Code. II is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the ~uidance for recommendations on data entry for non-detect values. 

Site Name ,Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-13 

~ > Total voe 
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 30-Jul-19 3.29 
2 11-Jun-20 
3 
4 
5 
6 
7 
8 
9 

10 

Mann Kendall Statistic s = 0.0 0.0 0.0 0.0 0.0 0.0 
Number of Rounds n = 1 0 0 0 0 0 

Averaae = 3.29 #DIV/0! #DJV/0! #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
. . 

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

Trend > 80% Confidence Level n<4 n<4 n<4 n<4 n<4 n<4 
Trend > 90% Confidence Level n<4 n<4 n<4 n<4 n<4 n<4 

Stability Test, If No Trend Exists at n<4 n<4 n<4 n<4 n<4 n<4 
80% Confidence Level n<4 n<4 n<4 n<4 n<4 n<4 

.. . - .. 

Data Entrv Bv = EER Date = 6-Jul-20 Checked By = EER 
. ·- __ ,, -----, 



_._. ---------- " ·- ····- . 
State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 746, Wis. Adm. Code. It is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 7 46.07, NR 7 46.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the uidance for recommendations on data ent for non-detect values. 

Site Name ,Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-14 

DRO 1,1-DCA 1, 1-DCE 1,1,1-TCA Total voe vc 
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 26-Sep-14 1.50 60.10 7.80 87.80 165.91 1.20 
2 28-Jan-15 0.45 33.40 3.80 55.80 99.68 0.28 
3 27-Jul-15 0.49 57.80 6.40 82.90 157.51 1.00 
4 14-Mar-16 40.70 5.80 85.20 142.59 0.89 
5 21-Sep-16 46.30 3.60 45.70 103.56 0.56 
6 22-Mar-17 43.50 6.30 83.90 145.60 0.20 
7 25-Jul-17 48.20 5.40 73.60 140.48 0.99 
8 22-Feb-18 35.60 5.30 67.70 121.16 0.59 
9 20-Nov-18 5.00 68.30 95.10 1.20 

10 11-Jun-20 26.90 3.20 41.10 62.50 0.80 

Mann Kendall Statistic S = -1.0 -21.0 -18.0 -19.0 -25.0 -2.0 
Number of Rounds n) = 3 10 9 10 10 10 

Avera e = 0.81 39.75 5.29 69.20 123.41 0.77 
Standard Deviation = 0.595 15.984 1.511 16.831 32.650 0.354 

Coefficient of Variation(CV)= 0.732 0.402 0.286 0.243 0.265 0.459 

n<4 
.......... - -· .. -- - ... . _,. " .. ., . -- --·---···- --·---- ----.-···- -------- --- --

n<4 DECREASING DECREASING No Trend 
n<4 DECREASING DECREASING No Trend 

n<4 CV<= 1 
n<4 NA NA NA NA STABLE 

.... ·····~-· - - - - - - --~~ 
Date = 6-Jul-20 Checked B = EER I ' ' = 



- . -- - - ·- --- ~-

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I nIs rorm Is tne LJNK supplled spreadsneet reterenced m Appendices A ot Comm 46 anct NK /46, Wis. Adm. Code. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: LJo not cnange tormulas or other mtormauon m cells wItn a blue background, only cells wItn a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or"DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values . 

. ., ·- - .. ., ... -- •~•, ~• "'"~•-

Site Name , Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-14 

ORO 1,1-DCA 1, 1-DCE 1,1,1-TCA Total voe vc 
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 26-Sep-14 1.50 60.10 7.80 87.80 165.91 1.20 
2 28-Jan-15 0.45 33.40 3.80 55.80 99.68 0.28 
3 27-Jul-15 0.49 57.80 6.40 82.90 157.51 1.00 
4 14-Mar-16 40.70 5.80 85.20 142.59 0.89 
5 21-Sep-16 46.30 3.60 45.70 103.56 0.56 
6 22-Mar-17 43.50 6.30 83.90 145.60 0.20 
7 25-Jul-17 48.20 5.40 73.60 140.48 0.99 
8 22-Feb-18 35.60 5.30 67.70 121.16 0.59 
9 20-Nov-18 5.00 68.30 95.10 1.20 

10 19-0ct-19 7.10 7.10 
--- --

Mann Kendall Statistic (S) = -1.0 -10.0 -10.0 -25.0 -1.0 
Number of Rounds (n) = 3 8 9 10 9 

Average= 0.81 5.55 72.32 117.87 0.77 
Standard Deviation = 0.595 1.382 14.458 46.074 0.375 

Coefficient of Variation(CV)= 0.732 0.249 0.200 0.391 0.489 

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

Trend 2: 80% Confidence Level n<4 DECREASING DECREASING DECREASING DECREASING No Trend 
Trend 2: 90% Confidence Level n<4 DECREASING No Trend No Trend DECREASING No Trend 

- -

Stability Test, If No Trend Exists at n<4 CV<= 1 
80% Confidence Level n<4 NA NA NA NA STABLE 

Data Entry By = EER Date = 24-Dec-19 Checked By = EER t -= 



. . " .. ·- . - '". - ... ... - -- , ... 

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 746, Wis. Adm. Code. It is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the auidance for recommendations on data entry for non-detect values. 

Site Name ,Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-15 
•• •••• ,,,-.sa_ .• . •. 

Com ound-> 
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 30-Jul-19 
2 11-Jun-20 
3 
4 
5 
6 
7 
8 
9 

10 
- -- . .. 

Mann Kendall Statistic (S) = 0.0 0.0 0.0 0.0 0.0 0.0 
Number of Rounds (n) = 0 0 0 0 0 0 

Averaae = #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
. - -- - . ----·- --· ---- -- - .. ,._ ··- - - - , ..... ·- - __ ,, 

Error Check, Blank if No Errors Detected n<4 n<4 n<4 n<4 n<4 n<4 -- - --- ---·-·· -----··--- - ... -- . - ·- .. . -- - - -- -- -- ---- .,.,. - ... -- -- -
Trend > 80% Confidence Level n<4 n<4 n<4 n<4 n<4 n<4 
Trend ;;, 90% Confidence Level n<4 n<4 n<4 n<4 n<4 n<4 

Stability Test, If No Trend Exists at n<4 n<4 n<4 n<4 n<4 n<4 
80% Confidence Level n<4 n<4 n<4 n<4 n<4 n<4 

.. . - -- ----- - -----. ----
Data Entry By - EER Date - 6-Jul-20 Checked By - EER 

- ·- -



a.==~ 
~ 

State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: I nis Torm Is tne UNK supplied spreadsheet reTerenced m Appendices A oT comm 4ti and NK /4ti, Wis. Adm. Code. I1Is provided To 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: uo not change tormutas or other mtormat1on m cells with a blue background, only cells With a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guid§_nce for recommendations on data entry for non-detect values. 

•••~~-•• - •- ••-••-•··--•--·--• ••••••--·- •·•·•··•~·•c··•-·-•~-m•- •-··- ------. • ... -- -~••• • ·••··- •• 

BRRTS No.= 02-52-000072 Well Number= MW-15 

Concentration Concentration Concentration Concentration Concentration Concentn 
(leave blank (leave blank (leave blank (leave blank (leave blank (leave blank 

if no data) if no data) if no data) if no data) if no data) if no data) 
11 30-Jul-19 
2 
3 
4 
5 
6 
7 
8 
9 

10 

I Mann Kendall Statistic~=! o.ol . o.ol o.ol "nl .. " I -v.v v.0 0.0 
Number of Rounds (n) =I 0I 0I 0 0 0 0 

Average =I #DIV/0!I #DIV/0!I #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation =I #DIV/0!I #DIV/0!I #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation(CV)=I #DIV/0! I #DIV/0! I #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

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

Trend ;;;: 80% Confidence Level I n<4I n<4 n<4 
Trend ;;;: 90% Confidence Level I n<4 n<4I n<4 

n<4I n<4I n<4 
n<4 n<4 

Stability Test, If No Trend Exists at J n<4 
80% Confidence Level n<4 

n<4I n<4 
n<4 n<4 

n<4 n<4 
n<4 n<4 

. -·- . -- . -- . 

Data Entry By = EER Date = 13-Au_g_-19 Checked By = EER 



·-·-- ,. ...• ' --···~-

Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 746, Wis. Adm. Code. It is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the uidance for recommendations on data en! for non-detect values. 

Site Name ,Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-17 

DRO 1,1-DCA Total VOC 
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 23-Apr-15 0.87 1.60 1.60 
2 11-Nov-15 4.50 2.80 6.97 
3 8-Jun-16 0.42 0.42 
4 16-Nov-16 9.70 25.50 
5 16-Jun-17 0.39 0.39 
6 12-Dec-17 0.28 0.29 
7 23-Ma -18 
8 20-Nov-18 0.39 1.28 
9 16-A r-19 0.43 0.43 

10 11-Jun-20 0.29 0.29 

Mann Kendall Statistic s = -15.0 0.0 0.0 0.0 
Number of Rounds n = 9 0 0 0 

Avera e = 4.13 #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = 8.293 #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation CV)= 2.008 #DIV/0! #DIV/0! #DIV/0! 
. - ... - . - . 

Error Check, Blank if No Errors Detected n<4 

Trend > 80% Confidence Level n<4 DECREASING DECREASING n<4 n<4 n<4 
Trend > 90% Confidence Level n<4 DECREASING DECREASING n<4 n<4 n<4 

Stability Test, If No Trend Exists at n<4 n<4 n<4 n<4 
80% Confidence Level n<4 NA NA n<4 n<4 n<4 ---------~ 

Data Ent B - EER Date - 6-Jul-20 Checked B - EER . ' 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: I nIs !Orm Is tne IJNK supplied spreadsneet reterenced in Appendices A or comm 4o and NK t4o, wIs. Adm. Code. I1Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: IJo not cnange 10rmuIas or otner intormallon in cells wItn a blue DacKground, only cells wnn a yellow DacKground are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

ite Name ,Twin Disc Plant 3 !BRRTS No.= 02-52-000072 !Well Number= MW-17 
r·- -.-1 ................ -;.·y- ....... ,, ....... ,....1 ·• .-

Event' Sampling Date 
Number (most recent last) 

11 23-Apr-15 
21 11-Nov-15 
31 8-Jun-16 
41 16-Nov-16 
51 16-Jun-17 
61 12-Dec-17 
71 23-May-18 
81 20-Nov-18 
91 16-A)J_r-19 

DRv 
Concentration 

(leave blank 
if no data} 

0.87 
4.50 

1,1-DCA 
Concentration 

(leave blank 
if no data} 

1.60 
2.80 
0.42 
9.70 
0.39 
0.28 

0.391 
0.43 

Total voe 
Concentration 

(leave blank 
if no data} 

1.60 
6.97 
0.42 

25.50 
0.39 
0.29 

1.28 
0.43 

Concentration 
(leave blank 

if no data} 

10! 19-Nov-19! I I l l 
I Mann Kendall Statistic (S) =I 1.01 · - .. -9.0I .. . -s.ol . I . 0.0 

Number of Rounds (n) =I 21 81 81 0 
Avera_g_e =I 2.691 2.001 4.61 I #DIV/0! 

Standard Deviation = I 2.5671 3.234 I 8. 731 I #DIV/0! 
Coefficient ofVariation(CV)=I 0.9561 1.6161 1.8941 #DIV/0! 

Error Check, Blank if No Errors Detected n<4 n<4 
.. - -~ - -"'-""" 

". _, ___ - " .,_.. 

Concentration 
(leave blank 

if no data} 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 
.,._ 

Concentration 
(leave blank 

if no data} 

Trend 2' 80% Confidence Level DECREASING DECREASING n<4 n<4 n<4I n<4I n<4 
Trend 2' 90% Confidence Level 

Stability Test, If No Trend Exists at 
80% Confidence Level 

Data Entry By = EER 

No Trend No Trend n<4 n<4 n<4I n<4I n<4 

n<4 
.-.-.J --- I n<4I n<4 

Date = 24-Dec-19 I ·checked By= EER 

n<4I I I n<4I 
n<4 NA NA ., 

'-. . t>i<J -----~ 



- ... ·- ·- ·-- ·----
State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 746, Wis. Adm. Code. It is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the uidance for recommendations on data en! for non-detect values. 

Site Name ,Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-19 

1, 1-DCA 
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 21-Jan-15 0.94 
2 21-Jul-15 4.90 
3 20-Jan-16 0.54 
4 21-Sep-16 0.54 
5 2-Mar-17 1.10 
6 25-Jul-17 0.55 
7 28-Au -18 
8 16-Apr-19 
9 30-Jul-19 2.60 

10 11-Au -20 0.42 

Mann Kendall Statistic S = -5.0 0.0 0.0 0.0 0.0 0.0 
Number of Rounds n = 8 0 0 0 0 0 

Avera e = 1.45 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = 1.565 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation CV = 1.080 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
- - ... -- ... -···- -

Error Check, Blank if No Errors Detected n<4 n<4 n<4 n<4 n<4 
----·--·- "" """" ··-··· 

Trend > 80% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4 
Trend ~ 90% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4 

Stability Test, If No Trend Exists at CV> 1 n<4 n<4 n<4 n<4 n<4 
80% Confidence Level NON-STABLE n<4 n<4 n<4 n<4 n<4 

' --""="""'-- •-=,=-=--- -
J I • . ' Data Ent B = EER Date = 6-Jul-20 Checked B = EER ' ""--·- ' 

I __ , 



.--··-·· -- - --

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: 1 nIs term Is me UNK supplied spreadsneet reterenced In Appendices A ot comm 46 and NK /46, wIs. Adm. code. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not cnange formulas or other mtormatIon m cells wun a blue background, only cells wItn a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values . 

- . -··. - . - --··· 
Site Name , Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-19 

1, 1-DCA 
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 26-Aug-14 8.70 
2 21-Jan-15 0.94 
3 21-Jul-15 4.90 
4 20-Jan-16 0.54 
5 21-Sep-16 0.54 
6 2-Mar-17 1.10 
7 25-Jul-17 0.55 
8 28-Aug-18 
9 16-Apr-19 

10 30-Jul-19 2.60 

Mann Kendall Statistic (S) = -5.0 0.0 0.0 0.0 0.0 0.0 
Number of Rounds (n) = 8 0 0 0 0 0 

Average= 2.48 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = 2.930 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= 1.180 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

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

Trend > 80% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4 
Trend ;,, 90% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4 

Stability Test, If No Trend Exists at CV> 1 n<4 n<4 n<4 n<4 n<4 
80% Confidence Level NON-STABLE n<4 n<4 n<4 n<4 n<4 

r~-~,, 
Data Entry By = EER Date= 13-Aug-19 Checked By = EER 

~ 



.. 

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I nIs Torm Is tne UNI< supplied spreadsneet referenced m Appendices A of <.;omm 4ti and Nt< /4ti, Wis. Adm. <.;ode. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: uo not cnange formulas or otner mlormatlon In cells wItn a blue bacKground, only cells wItn a yellow bacKground are used Tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values . 

. . --· ~··· ~-
Site Name , Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-21 

ORO 
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 15-Sep-10 840.00 
2 31-Jan-11 7.51 
3 31-0ct-11 18,000.00 
4 28-Apr-12 446,000.00 
5 18-May-13 69,500.00 
6 4-Jun-14 9,090.00 
7 27-Apr-15 582.00 
8 11-May-16 
9 16-Apr-19 

10 19-Nov-19 
... ----

Mann Kendall Statistic (S) = 1.0 0.0 0.0 0.0 0.0 0.0 
Number of Rounds (n) = 7 0 0 0 0 0 

Average= 77717.07 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = 164253.015 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= 2.113 #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

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

Trend > 80% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4 
Trend ;;, 90% Confidence Level No Trend n<4 n<4 n<4 n<4 n<4 

Stability Test, If No Trend Exists at CV> 1 n<4 n<4 n<4 n<4 n<4 
80% Confidence Level NON-STABLE n<4 n<4 n<4 n<4 n<4 ---Data Entry By = EER Date= 24-Dec-19 Checked By - EER I 

" = 



·--· ·----- --- . ·-' --- ' - __ ._. ------ --- ,,_ . ----- ···-·- ·-
State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (212001) 
Remediation and Redevelopment Program 
Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 746, Wis. Adm. Code. II is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the uidance for recommendations on data ent for non-detect values. 

Site Name ,Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-22 

DRO Total voe 
Concentration Concentratio_n 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 23-Apr-15 305.00 11.40 
2 11-Nov-15 9.80 2.97 
3 15-Jun-16 0.95 
4 16-Nov-16 37.00 
5 16-Jun-17 
6 12-Dec-17 4.10 
7 23-Ma -18 29.16 
8 20-Nov-18 2.10 
9 16-A r-19 0.69 

10 11-Jun-20 0.39 

Mann Kendall Statistic S = -1.0 -16.0 0.0 0.0 0.0 0.0 
Number of Rounds n = 2 9 0 0 0 0 

Avera e = 157.40 9.86 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = 208.738 13.718 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation CV = 1.326 1.391 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

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

Trend .: 80% Confidence Level n<4 DECREASING n<4 n<4 n<4 n<4 
Trend .: 90% Confidence Level n<4 DECREASING n<4 n<4 n<4 n<4 

Stability Test, If No Trend Exists at n<4 n<4 n<4 n<4 n<4 
80% Confidence Level n<4 NA n<4 n<4 n<4 n<4 - ,_ ____ - - ---- -·- - -~~--1 

Data Ent B = EER Date = 6-Jul-20 Checked B - EER 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

---
Mann-Kendall Statistical Test 

Form 4400-215 (2/2001) 

Notice: I n1s Torm 1s tne UNI-<. supplied spreadsneet reterenced m Appendices A ot <.;omm 46 and Nt-<. /46, w1s. Adm. <.;ode. 1t 1s provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: uo not cnange tormulas or otner 1ntormat1on in cells w1tn a blue oacKground, only cells w1tn a yellow oacKground are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

Site Name 0 Twin Disc Plant 3 !BRRTS No.= 02-52-000072 _ !Well Number= MW-22 

Event 
Number 

1 
2 
3 
4 
5 
6 
7 
8 

Sampling Date 
(most recent last) 

23-A]J_r-15 
11-Nov-15 
15-Jun-16 
16-Nov-16 
16-Jun-17 
12-Dec-17 
23-May-18 
20-Nov-18 

91 16-Apr-19 

.. ,.... .,._ .. _, ', __ 
DRu 

Concentration 
(leave blank 

if no data} 

Total voe 
Concentration 

(leave blank 
if no data} 

305.00 11.40 
9.80 2.97 

0.95 
37.00 

4.10 
29.16 

2.10 
0.69 

Concentration 
(leave blank 

if no data} 

Concentration 
(leave blank 

if no data} 

Concentration 
(leave blank 

if no data} 

Concentration 
(leave blank 

if no data} 

10 19-Nov-19 
1 

Mann Kendall Statistic (S) = -1.0 -8.0 0.0 0.0 
Number of Rounds (n) =I 21 81 01 01 

Avera.9.e=I 157.401 11.051 #DIV/O!I #DIV/O!I 
Standard Deviation =I 208.7381 14.1651 #DIV/0!I #DIV/O!I 

Coefficient of Variation(CV)=I 1.3261 1.2821 #DIV/0!I #DIV/O!I 

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

Trend <! 80% Confidence Level 
Trend <! 90% Confidence Level 

Stability Test, If No Trend Exists at 
80% Confidence Level 

-··· ----- -------
Data Entry By = EER 

n<4I DECREASING! n<4I n<4I 
n<4I No Trend I n<4I n<4I 

n<4I I n<4I n<4I 
n<4, NA, n<4 n<4 

. . ... -- ., . 

Date = 24-Dec-19 Checked By= EER 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 

' '. . = 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 746, Wis. Adm. Code. It is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 7 46.07, NR 7 46.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

ite Name 0 Twin Disc Plant 3 . !BRRTS No. = 02-52-000072 !Well Number= MW-23 
I .,...-,- --.-,,,,,...,...1 I -I -~-··f· 

Eventl Sampling Date 
Number {most recent last 

DRu 
Concentration 

(leave blanki 
if no data} 

Total voe 
Concentration 

(leave blank 
if no data} 

Concentration 
(leave blank 

if no data} 

Concentration 
(leave blank 

if no data 

Concentration 
(leave blank 

if no data} 

Concentration 
(leave blank! 

if no data 
11 23-AJ?.r-15 0.35 0.76 
21 14-0ct-15 0.07 17.54 
31 15-Jun-16 0.50 
41 16-Nov-16 46.40 
51 16-Jun-17 
61 12-Dec-17 9.30 
71 23-May-18 56.30 
81 20-Nov-18 3.90 
91 16-Apr-19 3.44 

0.68 10L 11-Jun-20J I -·--1 -
Mann Kendall Statistic (S\ = • ~ • ~ -1.U -4.U 0.0 O.Oi 

Number of Rounds (ni = 2 9 0 01 
AveraQe = 0.21 15.42 #DIV/0! #DIV/0! 

Standard Deviation = 0.199 21.225 #DIV/0! #DIV/0!, 
Coefficient of Variation(CVl= 0.948 1.376 #DIV/0! #DIV/0! 

... - • -.~--., --- -~···· ---- -
Error Check, Blank if No Errors Detected 

Trend 2: 80% Confidence Level 
Trend 2: 90% Confidence Level 

Stability Test, If No Trend Exists at 
80% Confidence Level 

Data Entry Bv = EER 

n<4 n<4 n<4 

n<41 · No Trend! n<4I n<4 
n<4 No Trend n<4 n<4 

. .. 

n<4I n<4I n<4I CV> 11 
n<4: NON-STABLE: n<4 n<4 

I Date = 6-Jul-20 ... ... r Checked By = EER 

0.0 0.0 
0 0 

#DIV/0! #DIV/0! 
#DIV/0! #DIV/0! 
#DIV/0! #DIV/0! 

n<4 n<4 

n<4I n<4 
n<4 n<4 

n<4I· n<4 
n<4 n<4 



.. - -- ... --··- , ------. -- . -- . ··~·-- --· - .. --·- - -- - - - -· --- . - ----- ··-··-- .,,. __ . 

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I ms rorm Is the UNI-< supplied spreadsneet referenced in Appendices A of comm 4ti and NI-< /4!:i, wIs. Adm. Code. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: uo not cnange formulas or otner Inrorma11on in cells wItn a blue background, only cells with a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

--- -·· ----·-· - ------ - - - - -- -
Site Name 0 Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-23 

~ DRO Total voe > 
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 23-Apr-15 0.35 0.76 
2 14-Oct-15 0.07 17.54 
3 15-Jun-16 0.50 
4 16-Nov-16 46.40 
5 16-Jun-17 
6 12-Dec-17 9.30 
7 23-May-18 56.30 
8 20-Nov-18 3.90 
9 16-Apr-19 3.44 

10 19-Nov-19 
-- - - ··--" 

Mann Kendall Statistic (S) = -1.0 2.0 0.0 0.0 0.0 0.0 
Number of Rounds (n) = 2 8 0 0 0 0 

Average= 0.21 17.27 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 
Standard Deviation = 0.199 21.907 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Coefficient of Variation(CV)= 0.948 1.269 #DIV/0! #DIV/0! #DIV/0! #DIV/0! 

Error Check, Blank if No Errors Detected n<4 n<4 n<4 n<4 n<4 
- _,. .. -- .. ,. .... -------· --- -

Trend > 80% Confidence Level n<4 No Trend n<4 n<4 n<4 n<4 
Trend ;,, 90% Confidence Level n<4 No Trend n<4 n<4 n<4 n<4 

Stability Test, If No Trend Exists at n<4 CV> 1 n<4 n<4 n<4 n<4 
80% Confidence Level n<4 NON-STABLE n<4 n<4 n<4 n<4 

- - ------

Data Entry By = EER Date = 24-Dec-19 Checked By - EER 



- ·------ .. -- '·--· -----., --· . - - ----··· . '""" -· . -- ___ ,, 

State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 746, Wis. Adm. Code. It is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 7 46.07, NR 7 46.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the uidance for recommendations on data ent for non-detect values. 

-----
Site Name ,Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-24 

--····-·. .. ----
ORO Chloroethane 1,1-DCA 1,1, 1-TCA Total voe 

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 24-0ct-14 1.40 111.00 704.00 364.00 1,242.12 
2 27-Apr-15 0.45 46.40 268.00 40.60 368.60 
3 14-0ct-15 0.48 53.60 353.00 53.60 477.60 
4 15-Jun-16 47.60 1.80 36.80 387.90 
5 30-Nov-16 32.20 363.00 55.40 460.40 
6 16-Jun-17 38.40 292.00 41.30 385.00 
7 23-Ma -18 16.30 217.00 30.60 272.37 
8 20-Nov-18 9.70 309.00 43.50 363.77 
9 16-A r-19 9.20 271.00 29.00 314.50 

10 11-Jun-20 251.00 32.90 292.40 

Mann Kendall Statistic s = -1.0 -30.0 -13.0 -21.0 -29.0 0.0 
Number of Rounds n = 3 9 10 10 10 0 

Avera e = 0.78 40.49 302.98 72.77 456.47 #DIV/0! 
Standard Deviation = 0.540 31.254 173.246 102.710 283.784 #DIV/0! 

Coefficient of Variation CV = 0.695 0.772 0.572 1.411 0.622 #DIV/0! 
--- - - --- -- - "" - ___ ,,, ·-

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

Trend > 80% Confidence Level n<4 DECREASING DECREASING DECREASING DECREASING n<4 
Trend > 90% Confidence Level n<4 DECREASING No Trend DECREASING DECREASING n<4 

Stability Test, If No Trend Exists at n<4 n<4 
80% Confidence Level n<4 NA NA NA NA n<4 

' . ----·- -· -
= EER Date = 6-Jul-20 Checked B = EER ~ : . -·-------- . ------ . - ----- ., . 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

~ 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: 1 n1s Torm 1s tne UNK supp1tea spreaasneet reTerencea in Appenaices A oT c.;omm 4o ana NK /4o, w1s. Aam. c.;oae. It 1s prov1aea to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not cnange Tormulas or otner 1nrormatton tn cells w1tn a blue backgrouna, only cells witn a yellow backgrouna are usea Tor aata 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

Site ·Name ;Twin Disc Plant 3 IBRRTS No. = 02-52-000072 rvvell Number= MW-24 

I Compound->! DROI Chloroethanel 1,1-DCAi 1,1,1-TCAi TotalVOCI 

Event 
Number 

1 
2 
3 
4 
5 
6 
7 
8 
9 

Sampling Date 
(most recent last) 

24-Oct-14 
27-Ap_r-15 
14-Oct-15 
15-Jun-16 
30-Nov-16 
16-Jun-17 

23-May-18 
20-Nov-18 
16-Ap_r-19 

Concentration 
(leave blank 

if no data} 
1.40 
0.45 
0.48 

Concentration 
(leave blank 

if no data} 
111.00 
46.40 
53.60 
47.60 
32.20 
38.40 
16.30 

9.70 
9.20 

Concentration 
(leave blank 

if no data) 
704.00 
268.00 
353.00 

1.80 
363.00 
292.00 
217.00 
309.00 
271.00 

Concentration 
(leave blank 

if no data) 
364.00 
40.60 
53.60 
36.80 
55.40 
41.30 
30.60 
43.50 
29.00 

10 - --19-Nov-19 0.48 

i Mann Kendall-Statistic(Sf="I -1.of -30.ol -17.0I -1t - 1.0 
Number of Rounds (n) =I 31 91 101 9 

Avemg_e =I 0.781 40.491 277.931 71 .20 
Standard Deviation =I 0.5401 31.2541 197.9501 107. 922 

l98 CoefficientofVariation(CV)=I 0.6951 0.7721 0.7121 1.:C 
-- -

Concentration 
(leave blank 

if no data) 
1,242.12 

368.60 
477.60 
387.90 
460.40 
385.00 
272.37 
363.77 
314.50 

1.12 

-31.0 
10 

427.34 
315.654 

0.739 

Concentration 
(leave blank 

if no data} 

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

Trend ~ 80% Confidence Level I n<41 DECREASING! DECREASING I DECREASING! DECREASING! n<4 
Trend ~ 90% Confidence Level I n<41 DECREASING! DECREASING! DECREASING! DECREASING! n<4 

Stability Test, If No Trend Exists at I n<41 I I I I n<4 
80% Confidence Level n<4 NA NA NA NA n<4 

-
~ --~ ~ ' ~· ~ ·~ Checked By= EER Data Entry t:SY = t:t:K Date = 24-Dec-19 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

··- " ··-··· ··-··- -- ~ 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: I nIs rorm Is me UNK supplied spreadsneet referenced in Appendices A or {.;omm 4ti and NK f4o, wIs. Adm. {.;ode. 11Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: uo not cnange formulas or otner InrormatIon in cells wItn a blue background, only cells wnn a yellow bacKgrouna are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that Is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both Increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site Is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

Site Name 0 Twin Disc Plant 3 IBRRTS No.= 02-52-000072 !Well Number= MW-25 
.. . 

Compound ->I DRO 1,1-DCA cis-1,2-DCE trans-1,2-DCE 1,1,1-TCA Total voe 
Concentration Concentration Concentration Concentration Concentration Concentration 

Event 
Number 

Sampling Date 
(most recent last) 

(leave blank {leave blank (leave blank {leave blank (leave blank (leave blank 
if no data) if no data) if no data) if no data) if no data) if no data) 

1 14-Oct-15 0.21 I 111.001 5.701 0.821 6.101 127.30 
2 15-Jun-16 122.001 5.901 0.751 7.001 139.31 
3 16-Nov-16 129.00I 4.101 o.79I 60.801 205.09 
41 16-Jun-17 122.001 4.801 o.63I 6.301 136.62 
51 12-Dec-17 98.901 3.801 o.62I 14.00I 119.40 
61 23-May-18 151.00I 4.201 o.66I 49.701 220.21 
71 20-Nov-18 73.801 2.501 I 4.601 81.53 
81 16-Apr-19 126.00I 4.401 I 5.201 137.25 
sI 19-oct-19 104.001 3.601 I 3.501 112_39 

10 5-Mar-20 68.901 1.801 I 1.301 72.44 
-- - --- - -- ·- - ·-- ---- -- -----

Mann Kendall Statistic (S) = 0.0 -12.0 -9.0 -21.0 -17.0 
Number of Rounds (n) =I 11 101 101 61 101 10 

Avera_g_e =I 0.211 110.661 4.081 0.711 15.851 135.15 
Standard Deviation =I #DiV/O!I 25.2581 1.2731 0.0861 21.1831 46.888 

Coefficient of Variation(CV)=I #DIV70[-- - ~281 0.3121 0.121 I 1.3361 0.347 

rror Check, Blank if No Errors Detected 

Trend 2: 80% Confidence Level 
Trend 2: 90% Confidence Level 

I Stability fest, If No Trend Exists at 
80% Confidence Level - ... 

Data Entry By= EER 

n<4 

n<4I DECREASING! DECREASING 
n<4I No Trend I DECREASING 

n<4 
n<4 NA 

- . ~----
Date = 16-Mar-20 

NA 

DECREASING! DECREASING! DECREASING 
DECREASING! DECREASING! DECREASING 

NA NA NA 
. 

Checked By= EER 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

··---·-
Mann-Kendall Statistical Test 

Form 4400-215 (2/2001) 

Notice: I his torm Is the UNK supplied spreadsheet reterenced in Appendices A 01 comm 46 and NK /4ti, Wis. Adm. Code. 11Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: uo not cnange 1ormuIas or other Intormat1on In cells with a blue background, only cells with a yellow background are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

Site Name' Twin Disc Plant 3 - . . jBRRTS No. = 02-52-000072 · Iwe11 Number,;; MW-25 
I --- I A "1 r-,,,.....,.::1 i---- ,. ,.. r--,_,....r-1 - ., ., .., ........ ,;. f "T" _ _.__,, u· ORO 1, 1-DCA c1s- 1,L.-uvc ucu1~- 1 ,L-uvt:. 1, 1, 1- 1 VA 1 01a1 vu1.., 

Concentration Concentration Concentration Concentration Concentration Concentration 
(leave blank (leave blank (leave blank (leave blank (leave blank (leave blank 

if no data) if no data) if no data) if no data) if no data) if no data) 
11 23-Ap_r-15I 0.521 140.00I 5.901 0.851 6.901 156.60 
21 14-Oct-15I 0.211 111.00I 5.701 0.821 6.101 127.30 
31 15-Jun-16I I 122.00I 5.901 0.751 7.001 139.31 
41 16-Nov-16I I 129.00I 4.101 0.791 60.801 205.09 
5 
6 
7 
8 
9 

10 

16-Jun-17 
12-Dec-17 
23-May-18 
20-Nov-18 
16-Apr-19 
19-Oct-19 

Mann Kendall Statistic (S) = 
Number of Rounds (n) = 

Avera_g_e = 
Standard Deviation = 

Coefficient of Variation(CV)= 

1 
~rror Check, Blank if No Errors Detected 

Trend ;;: 80% Confidence Level 
Trend ;;: 90% Confidence Level 

Stability Test, If No Trend Exists at 
80% Confidence Level 

~ 

Data Entry By = EER 

-1.0 
2 

0.37 
0.219 
0.601 

n<4 

n<4 
n<4 

n<4 
n<4 

122.001 4.801 o.63I 6.301 136.62 
98.901 3.801 o.62I 14.00I 119.40 

151.00I 4.201 o.66I 49.701 220.21 
73.801 2.501 I 4.601 81.53 

126.00I 4.401 I 5.201 137.25 
104.00I 3.601 I 3.501 112.39 

-10.0 -26.0 -15.0 -13.0 -13.0 
10 10 7 10 10 

117.77 4.49 0.73 16.41 143.57 
21.992 1.106 0.094 20.827 41.639 

0.187 0.246 0.129 1.269 0.290 

====== 
No Trendl DECREASING! DECREASING! DECREASING! DECREASING 
No Trendl DECREASING! DECREASING! No Trendl No Trend 

CV<= 1 
STABLE I NAI NAI NAI NA 

Date = 24-Dec-19 Checked By= EER 



., -~ -- ---- --- ---- . - -· ·-
State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources Form 4400-215 (2/2001) 
Remediation and Redevelopment Program 
Notice: I nIs Torm Is tne LJNK supplied spreadsneet reTerenced in Appendices A oT Gomm 4!:i and NK /4!:i, Wis. Adm. Gode. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: LJo not cnange tormulas or otner mTormatIon in cells wIrn a blue background, only cells wnn a yellow background are used Tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

-- --- -- - . - -
Site Name , Twin Disc Plant 3 BRRTS No.= 02-52-000072 Well Number= MW-25 

Compound-> ORO 1,1-DCA cis-1,2-DCE trans-1,2-DCE 1,1,1-TCA Total voe 
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 23-Apr-15 0.52 140.00 5.90 0.85 6.90 156.60 
2 14-0ct-15 0.21 111.00 5.70 0.82 6.10 127.30 
3 15-Jun-16 122.00 5.90 0.75 7.00 139.31 
4 16-Nov-16 129.00 4.10 0.79 60.80 205.09 
5 16-Jun-17 122.00 4.80 0.63 6.30 136.62 
6 12-Dec-17 98.90 3.80 0.62 14.00 119.40 
7 23-May-18 151.00 4.20 0.66 49.70 220.21 
8 20-Nov-18 73.80 2.50 4.60 81.53 
9 16-Apr-19 126.00 4.40 5.20 137.25 

10 19-0ct-19 104.00 3.60 3.50 112.39 - . - --- --- .. 
Mann Kendall Statistic (S) = -1.0 -10.0 -26.0 -15.0 -13.0 -13.0 

Number of Rounds (n) = 2 10 10 7 10 10 
Average= 0.37 117.77 4.49 0.73 16.41 143.57 

Standard Deviation = 0.219 21.992 1.106 0.094 20.827 41.639 
Coefficient of Variation(CV)= 0.601 0.187 0.246 0.129 1.269 0.290 

Error Check, Blank if No Errors Detected n<4 
- --· - --- " ---- - ---- -- -- -

Trend ;,, 80% Confidence Level n<4 No Trend DECREASING DECREASING DECREASING DECREASING 
Trend ;,, 90% Confidence Level n<4 No Trend DECREASING DECREASING No Trend No Trend 

Stability Test, If No Trend Exists at n<4 CV<= 1 
80% Confidence Level n<4 STABLE NA NA NA NA 

- - - - - . """' - - . -- . - . -- -- ---· - ------- . .• 

Data Entry By = EER Date = 24-Dec-19 Checked By - EER 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 746, Wis. Adm. Code. It is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

Site Name ,Twin Disc Plant 3 IBRRTS No. = 02-52-000072 JWell Number= MW-26, 

- 1,1-DCA cis-1,2-DCE 1,1,1-TCA TotalVOC 1 

Event 
Number! 

Sampling Date 
(most recent last) 

Concentration Concentration Concentration Concentration 
(leave blank (leave blank (leave blank (leave blankl 

if no data) if no data) if no data) if no data) 

Concentration 
(leave blankl 

if no data 

Concentration 
(leave blankl 

if no data 
1 30-Jul-19 0.741 0.871 0.311 1.92 
2 11-Jun-20 2.401 I I 6.oo 
3 
4 
5 
6 
7 
8 
9 

10 _ _ - - • - - - 0.0 Mann Kendall Statistic IS) = 1.0 0.0 u.u l.U u.u 
Number of Rounds (n) = 2 1 

Averaae = 1.57 0.87 
Standard Deviation = 1.174 #DIV/0! 

Coefficient of Variation(CV)= 0.748 #DIV/0! 

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

Trend > 80% Confidence Level n<4 n<4 
Trend ;;, 90% Confidence Level n<4 n<4 

Stability Test, If No Trend Exists at n<4 n<4 
80% Confidence Level n<4 n<4 

- ----~------

= EER Date = 6-Jul-20 

1 2 
0.31 3.96 

#DIV/0! 2.885 
#DIV/0! 0.729 

n<4 n<4 
.. 

n<4 n<4 
n<4 n<4 

n<4 n<4 
n<4 n<4 

Checked By = EER 

0 
#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 

0 
#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 ---~---·----' 

r~ 1 



=- -= ... ···-
State of Wisconsin Mann-Kendall Statistical Test 
Department of Natural Resources 
Remediation and Redevelopment Program 

Form 4400-215 (2/2001) 

Notice: I nIs Torm Is tne LJNK suppIIeC1 spreadsneet reterenced in Appendices A ot comm 4o and NK /4o, w,s. Adm. Code. It Is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: LJo not cnange tormuIas or otner intormallon m cells wnn a blue bacKground, only cells w,tn a yellow bacKground are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

BRRTS No. = 02-52-000072 Well Number= MW-26 

1, 1-DCA cis-1,2-DCE 1 , 1, 1-TCA Total voe 
Concentration Concentration Concentration Concentration Concentration Concentration 

(leave blank (leave blank (leave blank (leave blank (leave blank (leave blank 
if no data) if no data) if no data) if no data) if no data) if no data) 

11 30-Jul-19I 0.741 0.871 0.311 1.92 
2 
3 
4 
5 
6 
7 
8 
9 

10 . . _ 
I Mann Kendall Statistic (S) =I a.or n nl - - ;;,:;I - - n I I u.u u.u u.O 0.0 

Number of Rounds (n) = I 1 
Avera_g_e =I 0.74 

Standard Deviation =I #DIV/0! 
Coefficient of Variation(CV)= I #DIV/0! 

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

Trend ;;, 80% Confidence Level 
Trend ;;, 90% Confidence Level 

Stability Test, If No Trend Exists at 
80% Confidence Level 

~ 

Data Entry By = EER 

n<4 
n<4 

n<4 
n<4 

1 1 1 0 
0.87 0.31 1.92 #DIV/0! 

#DIV/0! #DIV/0! #DIV/0! #DIV/0! 
#DIV/0! #DIV/0! #DIV/0! #DIV/0! 

- -

n<4 n<4 n<4 n<4 

n<4l 
n<4 

n<4I 
n<4 

n<4I 
n<4 

n<4I-
n<4 

n<4I ·- n<4I n<4I n<4I 
n<4 n<4 n<4 n<4 

I Checked By = -EER Date = 13-Au_g_-19 

0.0 
0 

#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 
= 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: This form is the DNR supplied spreadsheet referenced in Appendices A of Comm 46 and NR 7 46, Wis. Adm. Code. II is provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Do not change formulas or other information in cells with a blue background, only cells with a yellow background are used for data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 7 46 provided that other conditions in those rules are met. If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999: Refertothe auida~ce for recommendationsondataentryfor non-detect values. 

'.e Name ,Twin Disc Plant 3 BRRTS No. = 02-52-000072 Well Number = MW-402N 

Eventl 
Number 

Sampling Date 
(most recent last) 

Total VUG 

Concentration 
(leave blank 

if no data 

Concentration. 
(leave blank! 

if no data} 

Concentration 
(leave blankl 

if no data 

Concentration 
(leave blankl 

if no data 

Concentration 
(leave blank 

if no data 

Concentration 
(leave blank 

if no data} 
1 30-Jul-19 0.31 
2 11-Jun-20 0.44 
3 
4 
5 
6 
7 
8 
9 

10 __ -I _ -1 n nl n nl Q.0111 I I I -Mann Kendall Statistic (S) = 1.0 u.u u.u u.u u.u 
Number of Rounds (n\ = 2 0 

Averaoe = 0.38 #DIV/0! 
Standard Deviation = 0.092 #DIV/0! 

Coefficient of Variation/CV)= 0.245 #DIV/0! 
. ··- ····-· - ... 

Error Check, Blank if No Errors Detected n<4 n<4 
- ---- ___ ,, ___ " ___ - - -- - --- -------· ----- - --- --

Trend " 80% Confidence Level n<4 n<4 
Trend " 90% Confidence Level n<4 n<4 

Stability Test, If No Trend Exists at n<4 n<4 
80% Confidence Level n<4 n<4 

- ... -- -- --

Data Entrv By = EER I Date = 6-Jul-20 

0 0 
#DIV/0! #DIV/0! 
#DIV/0! #DIV/0! 
#DIV/0! #DIV/0! 
- -- -- --

n<4 n<4 
-- -- . 

n<4 n<4 
n<4 n<4 

n<4 n<4 
n<4 n<4 

I Checked By = EER 

0 
#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 
. 

n<4 
n<4 

n<4 
n<4 --~~ 

0 
#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 



State of Wisconsin 
Department of Natural Resources 
Remediation and Redevelopment Program 

Mann-Kendall Statistical Test 
Form 4400-215 (2/2001) 

Notice: I n1s term 1s me UNK supplied spreadsneet referenced in Appendices A or comm 4o and NH. /4o, Wis. Adm. Code. It 1s provided to 
consultants as an optional tool for groundwater contaminant trend analysis to support site closure requests under s. Comm 46.07, Comm 46.08, 
NR 746.07, NR 746.08, Wis. Adm. Code. Use this form or a manual method when seeking case closure under those rules. Earlier versions of this 
form should not be used. 
Instructions: Uo not cnange formulas or other 1n1ormat1on in cells w1m a blue oacKground, only cells with a yellow bacKground are used tor data 
entry. To use the spreadsheet, provide at least four rounds and not more than ten rounds of data that is not seasonally affected. Use consistent units. 
The spreadsheet contains several error checks, and a data entry error may cause "DATA ERR" or "DATE ERR" to be displayed. Dates that are not 
consecutive will show an error message and will not display the test results. The spreadsheet tests the data for both increasing and decreasing trends 
at both 80 percent and 90 percent confidence levels. If a declining trend is present at 80 percent but not at 90 percent, a site is still eligible for closure 
under Comm 46 and NR 746 provided that other conditions in those rules are met If an increasing or decreasing trend is not present, an additional 
coefficient of variation test is used to test for stability, as proposed by Wiedemeier et al, 1999. For additional information, refer to the Interim Guidance 
on Natural Attenuation for Petroleum Releases, dated October 1999. Refer to the guidance for recommendations on data entry for non-detect values. 

Site Name , Twin Disc Plant 3 I BRRTS No. = 02-52-000072 !Well Number= MW-402N 
r,._ --· . ..J ... 

Event 
Number 

Sampling Date 
(most recent last) 

Concentration 
(leave blank 

if no data} 

Concentration 
{leave blank 

if no data} 

Concentration 
(leave blank 

if no data} 

Concentration 
{leave blank 

if no data} 

Concentration 
(leave blank 

if no data} 

Concentration 
{leave blank 

if no data} 
1 30-Jul-19 
2 
3 
4 
5 
6 
7 
8 
9 

101 ; I ..... ;;:..I -- ·;;;;i ·· · · ···· · ;; ": -·- · ·· · ·· n ,J o.o~ 
Mann Kendall Statistic (S) = 0.0 LI.LI u.u u.u u.u 

Number of Rounds (n) = 0 
Average= #DIV/0! 

Standard Deviation = #DIV/0! 
Coefficient of Variation(CV)= #DIV/0! 

Error Check, Blank if No Errors Detected n<4 
- ''" ·- ·~ -- .. 
Trend 2' 80% Confidence Level n<4 
Trend 2' 90% Confidence Level n<4 

Stability Test, If No Trend Exists at n<4 
80% Confidence Level n<4 

.. 

I Data Entry By = EER I 

0 0 0 
#DIV/0! #DIV/0! #DIV/0! 
#DIV/0! #DIV/0! #DIV/0! 
#DIV/0! #DIV/0! #DIV/0! 

n<4 n<4 n<4 

n<4 n<4 n<4 
n<4 n<4 n<4 

n<4 n<4 n<4 , 
n<4 n<4 n<4 

Date = 13-Aug-19 I Checked By = EER 

0 
#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 
-

n<4 
n<4 

n<4 
n<4 

0 
#DIV/0! 
#DIV/0! 
#DIV/0! 

n<4 

n<4 
n<4 

n<4 
n<4 

~ "' r, 

. -·-- - ' 



APPENDIX IV: Vapor Intrusion Results 



GAS 

74-87-3 
75-34-3 
75-35-4 
75-00-3 
127-18-4 
71-55-6 
79-01-6 
75-01-4 

GAS 

75-34-3 
75-00-3 
75-09-2 
127-18-4 
71-55-6 
79-01-6 
75-01-4 

GAS 

75-34-3 
75-35-4 
75-00-3 
127-18-4 
71-55-6 
79-01-6 
75-01-4 

MW-11 

Chemical Name 

Choromethane 
Dichloroethane, 1, 1-

Dichloroethylene, 1, 1-
Ethyl Chloride (Chloroethane) 

T etrachloroethylene 
Trichloroethane, 1, 1, 1-

Trichloroethylene 
Vinyl Chloride 

Site GW 
Concentration 

(ug/I) 
6/11/2020 

<MDL 
<MDL 
<MDL 
<MDL 

2.70E+00 
<MDL 

4.90E+00 
<MDL 

Calculated 
Indoor Air 

Concentration 
(ug/m3

) 

6/11/2020 

1.95E+00 

1.97E+00 

VI Carcinogenic Risk 
CR 

6/11/2020 

4.10E-08 

6.60E-07 

Highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) 
or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ). 

All GW concentration values are in units of ug/1 

MW-13 

Chemical Name 

Dichloroethane, 1, 1-
Ethyl Chloride (Chloroethane) 

Methylene Chloride 
T etrachloroethylene 

Trichloroethane, 1, 1, 1-
Trichloroethylene 

Vinyl Chloride 

Site GW 
Concentration 

(ug/I) 
6/11/2020 

<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 
<MDL 

Calculated 
Indoor Air 

Concentration 
(ug/m3

) 

6/11/2020 

VI Carcinogenic Risk 

CR 
6/11/2020 

Highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) 
or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ). 

All GW concentration values are in units of ug/1 

MW-14 

Chemical Name 

Dichloroethane, 1, 1-
Dichloroethylene, 1, 1-

Ethyl Chloride (Chloroethane) 
T etrachloroethylene 

Trichloroethane, 1, 1, 1-
Trichloroethylene 

Vinyl Chloride 

Site GW 
Concentration 

(ug/I) 
6/11/2020 

3.00E+01 
3.20E+00 

<MDL 
<MDL 

4.10E+01 
9.20E+00 
8.00E-01 

All GW concentration values are in units of ug/1 

Calculated 
Indoor Air 

Concentration 
(ug/m3

) 

6/11/2020 

6.80E+00 
3.41E+00 

2.89E+01 
3.70E+00 
9.09E-01 

VI Carcinogenic Risk 

CR 
6/11/2020 

8.90E-07 
No IUR 

No IUR 
1.20E-06 
3.30E-07 

Highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) 
or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens {THQ). 

VI Hazard 

HQ 
6/11/2020 

1.10E-02 

2.30E-01 

VI Hazard 

HQ 
6/11/2020 

VI Hazard 

HQ 
6/11/2020 

No RIC 
3.90E-03 

1.30E-03 
4.20E-01 
2.1 0E-03 



MW-15 
Calculated 

Site GW Indoor Air 
Concentration Concentration VI Carcinogenic Risk VI Hazard 

(ug/1) (ug/m3
) CR HQ 

GAS Chemical Name 6/11/2020 6/11/2020 6/11/2020 6/11/2020 

75-34-3 Dichloroethane, 1, 1- <MDL 
75-00-3 Ethyl Chloride (Chloroethane) <MDL 
75-09-2 Methylene Chloride <MDL 
127-18-4 T etrachloroethylene <MDL 
71-55-6 Trichloroethane, 1, 1, 1- <MDL 
79-01-6 Trich!oroethylene <MDL 
75-01-4 Vinyl Chloride <MDL 

MW-16 

Removed from service - 2nd quarter 2019 

MW-17 
Calculated 

Site GW Indoor Air 
Concentration Concentration VI Carcinogenic Risk VI Hazard 

(ug/I) (ug/m3
) CR HQ 

CAS Chemical Name 6/11/2020 6/11/2020 6/11/2020 6/11/2020 

75-34-3 Dichloroethane, 1, 1- 2.90E-01 6.66E-02 8.70E-09 No RfC 
75-00-3 Ethyl Chloride (Chloroethane) <MDL 
75-09-2 Methylene Chloride <MDL 

127-18-4 T etrachloroethylene <MDL 
71-55-6 Trichloroethane, 1, 1, 1- <MDL 
79-01-6 Trichloroethylene <MDL 
75-01-4 Vinyl Chloride <MDL 

MW-19 
Calculated 

Site GW Indoor Air 
Concentration Concentration VI Carcinogenic Risk VI Hazard 

(ug/I) (ug/m3
) CR HO 

GAS Chemical Name 6/11/2020 6/11/2020 6/11/2020 6/11/2020 

75-34-3 Dichloroethane, 1, 1- 4.20E-01 9.65E-02 1.30E-08 No RfC 
107-06-2 Dichloroethane, 1,2- <MDL 
75-35-4 Dichloroethylene, 1, 1- <MDL 
75-00-3 Ethyl Chloride (Chloroethane) <MDL 
75-09-2 Methylene Chloride <MDL 
127-18-4 T etrachloroethylene <MDL 
108-88-3 Toluene <MDL 
71-55-6 Trichloroethane, 1, 1, 1- <MDL 
79-01-6 Trichloroethylene <MDL 
75-01-4 Vinyl Chloride <MDL 

Highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) 
or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THO). 

All GW concentration values are in units of ug/1 

MW-22 
Calculated 

Site GW Indoor Air 
Concentration Concentration VI Carcinogenic Risk VI Hazard 



(ug/I) (ug/m3
) CR HQ 

GAS Chemical Name 6/11/2020 6/11/2020 6/11/2020 6/11/2020 

75-34-3 Dichloroethane, 1, 1- 3.90E-01 8.98E-02 1.20E-08 no RIC 
75-00-3 Ethyl Chloride (Chloroethane) <MDL 
75-09-2 Methylene Chloride <MDL 

127-18-4 T etrachloroethylene <MDL 
71-55-6 Trichloroethane, 1, 1, 1 - <MDL 
79-01-6 Trichloroethylene <MDL 
75-01-4 Vinyl Chloride <MDL 

MW-23 
Calculated 

Site GW Indoor Air 
Concentration Concentration VI Carcinogenic Risk VI Hazard 

(ug/1) (ug/m3
) CR HQ 

GAS Chemical Name 6/11/2020 6/11/2020 6/11/2020 6/11/2020 

75-34-3 Dichloroethane, 1, 1- 6.80E-01 1.56E-01 2.00E-08 no RIC 
75-00-3 Ethyl Chloride (Chloroethane) <MDL 
75-09-2 Methylene Chloride <MDL 
127-18-4 T etrachloroethylene <MDL 
71-55-6 Trichloroethane, 1, 1, 1- <MDL 
79-01-6 Trichloroethylene <MDL 
75-01-4 Vinyl Chloride <MDL 

MW-24 
Calculated 

Site GW Indoor Air 
Concentration Concentration VI Carcinogenic Risk VI Hazard 

(ug/I) (ug/m3
) CR HQ 

GAS Chemical Name 6/11/2020 6/11/2020 6/11/2020 6/11/2020 

75-34-3 Dichloroethane, 1, 1- 2.50E+02 5.77E+01 7.50E-06 No RIC 
107-06-2 Dichloroethane, 1,2- 1.30E+OO 6.27E-02 1.30E-07 2.00E-03 
75-35-4 Dichloroethylene, 1, 1- 1.70E+OO 1.81 E+OO No !UR 2.1 OE-03 
75-00-3 Ethyl Chloride (Chloroethane) <MDL 
75-09-2 Methylene Chloride <MDL 

127-18-4 T etrachloroethylene <MDL 
108-88-3 Toluene <MDL 
71-55-6 Trichloroethane, 1, 1, 1- 3.30E+01 2.31 E+01 No !UR 1.10E-03 
79-01-6 Trichloroethylene 5.50E+OO 2.21 E+OO 7.40E-07 2.50E-01 
75-01-4 Vinyl Chloride <MDL 

Highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) 
or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ). 

All GW concentration values are in units of ug/1 

MW-26 
Calculated 

Site GW Indoor Air 
Concentration Concentration VI Carcinogenic Risk VI Hazard 

(ug/I) (ug/m3
) CR HQ 

GAS Chemical Name 6/11/2020 6/11/2020 6/11/2020 6/11/2020 

95-50-1 Dichlorobenzene, 1,2- <MDL 
75-34-3 Dichloroethane, 1, 1- 2.40E+OO 5.51 E-01 7.20E-08 No RIC 
107-06-2 Dichloroethane, 1,2- <MDL 



75-35-4 
75-00-3 
75-09-2 

127-18-4 
108-88-3 
71-55-6 
79-01-6 
75-01-4 

CAS 

75-34-3 
107-06-2 
75-35-4 
75-00-3 
75-09-2 

127-18-4 
108-88-3 
71-55-6 
79-01-6 
75-01-4 

Dichloroethylene, 1, 1- <MDL 
Ethyl Chloride (Chloroethane) 3.60E+00 1.63E+00 No IUR 

Methylene Chloride <MDL 
T etrachloroethylene <MDL 

Toluene <MDL 
Trichloroethane, 1, 1, 1- <MDL 

Trichloroethylene <MDL 
Vinyl Chloride <MDL 

Highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens (TCR) 
or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THQ). 

MW-402N 

Site GW 
Concentration 

(ug/I) 
Chemical Name 6/11/2020 

Dichloroethane, 1, 1- 4.40E-01 
Dichloroethane, 1,2- <MDL 

Dichloroethylene, 1, 1- <MDL 
Ethyl Chloride (Chloroethane) <MDL 

Methylene Chloride <MDL 
T etrachloroethylene <MDL 

Toluene <MDL 
Trichloroethane, 1, 1, 1- <MDL 

Trichloroethylene <MDL 
Vinyl Chloride <MDL 

Calculated 
Indoor Air 

Concentration 
(ug/m3

) 

6/11/2020 

1.01E-01 

VI Carcinogenic Risk 
CR 

6/11/2020 

1.30E-08 

Highlighting indicates VI carcinogenic risk greater than the target risk for carcinogens {TCR) 
or VI Hazard greater than or equal to the target hazard quotient for non-carcinogens (THO). 

All GW concentration values are in units of ug/1 

3.70E-05 

VI Hazard 

HQ 
6/11/2020 

No RIC 



OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RSLs 
MW-11 2nd 2020 
Parameter Symbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tarnet Risk for Carcinogens TCR 1.00E--06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F) 
Target Hazard Quotient for Non-Carcinoqens THQ 1 Enter target hazard quotient for non--carcinoaens (for comparison to the calculated VI hazard in column G) 
Averaqe Groundwater Temperature l"C) Tow 25 Enter averaQe of the stabilized qroundwatertemperature to correct Henrv's Law Constant for qroundwatertaroet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC 
Indicator 

Cow Cia IUR Source* RIC Source"' 

CAS Chemical Name (ua/U /uo/m3\ 
CR HQ 

(uq/m3J"1 rma/m3\ ; 
X 75-07-0 Acetaldehvde 2.20E--06 I 9.00E-03 I 

67--64-1 Acetone 3.10E+01 A 
75-86-5 Acetone Cvanohvdrin 2.00E-03 X 
75-05-8 Acetonitrile 6.00E-02 I 
107-02-8 Acrolein 2.00E-05 I 
79-10-7 Acrylic Acid 1.00E-03 I 
107-13 1 Acrvlonitrile 6.80E-05 I 2.00E-03 I 
309-00-2 Aldrin - 4.90E-03 I 
107-18-6 Allvl PJcohol 1.00E-04 X 
107-05-1 Allvl Chloride 6.00E--06 CA 1.00E--03 I 
7664-41-7 Ammonia - - 1.00E--01 I 
75-85-4 Amvl Alcohol. tert- 3.00E-03 X 
12674-11-2 Aroclor1016 2.00E--05 s 
11104-28-2 Aroclor 1221 - - - 5.70E-04 s 
11141-16-5 Aroclor 1232 5.70E-04 s 
53469-21-9 Aroclor 1242 - - 5.70E--04 s 
12672-29-6 Aroclor 1248 5.70E-04 s 
11097--69-1 Aroclor 1254 5.70E-04 s 
11096-82-5 Aroclor 1260 - - - 5.70E-04 s 

X 103-33-3 Azobenzene -- 3.10E-05 I 
56 55 3 Benzra lanthracene -- 1.10E-04 CA Mot 
71-43-2 Benzene - - - 7.80E-06 I 3.00E-02 I 
100-44-7 Benz"I Chloride -- -- 4.90E-05 CA 1.00E-03 p 
92-52-4 Biohen,~ 1.1'- -- 4.00Hl4 X 
108-60-1 Bis(2-chloro-1-melhvlethvl) ether - - - 1.00E--05 H 
111-44-4 Bis(2-chloroelh'"1ether 3.30E--04 I 
542-88-1 Bis chlorometh,~lether 6.20E-02 I 
10294-34-5 Boron Trichlorlde - - - 2.00E-02 p 
7637-07-2 Boron Trifluoride NoHLC 1.30E-02 CA 
107--04-0 Bromo-2-chloroethane, 1- - 6.00E-04 X 
108-86-1 Bromobenzene - - - 6.00E-02 I 
74-97-5 Bromochloromelhane 4.00E-02 X 
75-27-4 Bromodichloromethane - - - 3.70E-05 CA 
75-25-2 Bromofonn - - - 1.10E-06 I 
74--83 9 Bromamethane - 5.00E-03 I 
106-99-0 Butadiene 1 3- -- - - 3.00E-05 I 2.00E--03 I 
78-92-2 Butvl alcohol. sec -- 3.00E+01 p 
75-15-0 Carbon Disulfide - - - 7.00E--01 I 
56-23-5 Carbon Tetrachloride - - -- 6.00E-06 I 1.00E-01 I 
12789 03-6 Chlordane - 1.00E-04 I 7.00E-04 I 
7782-50-5 Chlorine - - 1.50E--04 A 
10049-04-4 Chlorine Dioxide 2.00E--04 I 
75-68-3 Chloro-1.1-difluoroelhane. 1- - - - 5.00E+01 I 
126-99-8 Chloro-1.3-butadiene 2- - - -- 3.00E-04 I 2.00E--02 I 
108-90 7 Chlorobenzene -- - 5.00E-02 p 
98-56--6 Chlorobenzotrifluoride, 4- - - - 3.00E--01 p 
75-45-6 Chlorodifluoromethane - - - 5.00E+01 I 
67-66-3 Chloroform -- - 2.30E-05 I 9.80E-02 A 
74-87-3 Chloromethane - - - 9.00E-02 I 
107-30-2 Chloromethvl Methyl Ether - - - 6.90E-04 CA 
76-06-2 Chlorooicrin - 4.00E-04 CA 
8007-45-2 Coke Oven Emissions - - - 6.20E-04 I Mot 
98-82-8 Cumene 4.00E--01 I 

X 57-12-5 Cvanide (CN l - - - 8.00E-04 s 
110-82-7 Cvclohexane 6.00E+OO I 
108-94-1 Cvclohexanone - 7.00E-01 p 
110-83-8 Cvclohexene -- - - 1.00E+OO X 
72-55-9 ODE. o.o'- - 9.70E-05 CA 
96-12-8 Dibromo-3-chlororrooane 1 2- - - -- 6.00E-03 p 2.00E-04 I Mot 
124-48-1 Dibromochloromelhane -- 2.70E-05 CA 

VISL Calculator Version 3.3.1, May2014 RSLs- Groundwater to Indoor AirWolksheet Page1 of5 



OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-IAC} Calculator Version 3.4, June 2015 RSLs 
MW-11 2nd 2!!_20 
Parameter Symbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from oull down list 
Taro et Risk for Carcinonens TCR 1.00E--06 Enter tarqet risk for carcinogens (for comparison to the calculated VI carcinoaenic risk in column F} 
Taroet Hazard Quotient for Non-Carcinonens IBQ 1 Enter target hazard quotient for non-carcin=ens 1for comparison to the calculated VI hazard in column G) 
Averaqe Groundwater Temperature (°C) TQW 25 Enter averaae of the stabilized aroundwater temperature to correct Henrv's Law Constant for oroundwater taraet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC 
Indicator 

Cow Gia IUR Source* RfC Source" 

CAS Chemical Name (uo/Ll (ua/rn31 
CR HQ 

runlmsrt (mn/m3\ ; 
106-93-4 Dibromoethane. 1.2- 6.00E-04 I 9.00E-03 I 
74-95-3 Dibromomelhane (Methylene Bromide) - - 4.00E-03 X 
764-41-0 Dichloro-2-butene. 1.4- -- 4.20E-03 p 
1476-ii-5 Dichloro-2-butene, cls-1.4- 4.20E-03 p 
110-57-6 Dichlora-2-butene trans-1.4- -- - - 4.20E-03 p 
95-50-1 Dichlorobenzene. 1.2- -- 2.00E-01 H 
106-46-7 Dichlorobenzene. 1.4- 1.10E-05 CA 8.00E-01 I 
75--71-8 Dichlorodifluoromethane - - - 1.00E-01 X 
75-34-3 Dichloroethane 11- 1.60E--06 CA 
107-06-2 Dichloroethane. 1.2- 2.60E-05 I 7.00E-03 p 
75-35-4 Dichloroethvlene. 1.1- - - 2.00E 01 I 
78-87-5 Dichloroorooane. 1.2- 1.00E--05 CA 4.00E-03 I 
542-75-6 Dichloroorooene. 1.3- 4.00E-06 I 2.00E 02 I 
77-73-6 Dicvclooentadiene - - - 3.00E-04 X 
75-37-6 Difluoroethane.1.1- - 4.00E+01 I 
94-58-6 Dihvrlrosafrole 1.30E-05 CA 
108-20-3 Diisooroovl Ether - - - 7.00E--01 p 
68-12-2 Dimethvlfonnamide 3.00E-02 I 
57-14-7 Dimethvlhvdrazlne. 1.1- 2.00E--06 X 
540-73-8 Dimethvlhvdrazine 1 2- -- - - 1.60E-01 CA 
513-37-1 Dimethvlvinvlchloride -- 1.30E-05 CA 
123-91-1 Dioxane. 1.4- 5.00E-06 I 3-00E-02 I 
106-89-8 Eoichlorohvdrin - - - 1.20E-06 I 1.00E-03 I 
106-88-7 Eooxvbutane. 1.2- 2.00E-02 I 
111-15-9 Ethoxvethanol Acetate. 2- - - - 6.00E-02 p 
110-80-5 Ethoxvethanol. 2- 2.00E-01 I 
141-78-6 Ethvl Acetate 7.00E-02 p 
75-00-3 Ethyl Chloride (Chloroethanel - - - 1.00E+01 I 
97-63-2 Eth I Metha late 3.00E-01 p 
100-41-4 Ethvlbenzene - - - 2.50E-06 CA 1.00E+00 I 
75-21-8 Ethylene Oxide 8.B0E-05 CA 3.00E-02 CA 
151-56-4 Ethvleneirnine 1.90E-02 CA 
50-00-0 Fonnaldehvde - - - 1.30E-05 I 9.80E-03 A 
64-18 6 Formic Acid 3.00E-04 X 
98--01-1 Furfural 5.00E-02 H 
765-34-4 Glvcidvl - - - 1.00E-03 H 
76-44-8 Heotachlor 1.30E-03 I 
1024-57-3 Heotachlor Enoxide - - - 2.60E-03 I 
39635-31-9 Heotachlorobiohenvl. 2.3.3'.4 4".5,5'- (PCB 1891 - - - 1.10E-03 E 1.30E-03 E 
118-74-1 Hexachlorobenzene 4.60E-04 I 
38380--08-4 Hexachlorobiohenvt 2.3.3'.4.4',5- (PCB 156) - - - 1.10E-03 E 1.30E-03 E 
69782-90-7 Hexachlorobiohenvl. 2.3.3'.4.4'.5'- (PCB 1571 - - - 1.10E-03 E 1.30E-03 E 
52663-72-6 Hexachlorobi henvl 23'.44'55'-1PCB167l 1.10E-03 E 1.30E-03 E 
32774-16-6 Hexachlorobiohenvl. 3.3'.4.4".5,5'- (PCB 169) - - - 1.10E+00 E 1.30E-06 E 
87-68-3 Hexachlarobuladiene -- 2.20E-05 I 
77-47-4 Hexachlorocvclooentadiene - - - 2.00E--04 I 

X 67-72-1 Hexachloroethane - - - 1.10E-05 CA 3-00E-02 I 
822-06-0 Hexamethvlene Diisocvanate. 1.6- 1.00E--05 I 
110-54-3 Hexane N- - - - 7-00E-01 I 
591-78-6 Hexanone. 2- - -- - 3.00E-02 I 
302-01-2 Hydrazine 4.90E-03 I 3.00E-05 p 
7647--01-0 Hvdrooen Chloride - - - 2.00E-02 I 
74-90-8 Hydro,.,en Cuanide 8.00E-04 I 
7664-39-3 HvdroQen Fluoride - - - 1.40E-02 CA 
7783--06-4 Hvdrooen Sulfide 2.00E 03 I 
67-63-0 lsonrooanol - - 2.00E-01 p 
7439-97-6 Mercury (elemental) - - - 3.00E-04 I 
126-98 7 Methacrvlonitrile 3.00E-02 p 

67-56-1 Methanol - - - 2.00E+01 I 
1"10-49-6 Methox anol Acetate. 2- 1.00E-03 p 

VISL Calculator Version 3.3.1, May 2014 RSLs - Groundwater to Indoor Air Worksheet Page2ofS 



OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RS Ls 
MW-112nd2020 
Parameter Symbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from oull down list 
Tarnet Risk for Carcinogens TCR 1.00E-06 Enter target risk for carcinoaens far comparison to the calculated V1 carcinogenic risk in column F) 
Tar'"'et Hazard Quotient for Non-Carcinogens THO 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 
Average GroundwaterTemoerature r'C) T,w 25 Enter averaoe of the stabilized groundwater temperature to correct Henrv's LawConstantfor groundwater target concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard Inhalation Unit Reference Mutagenic 

Concentration Concentration Risk Risk IUR Concentration RFC Indicator 
Cow Cia IUR Source* RfC Source"' 

GAS Chemical Name (uo/L) (uq/m3l 
CR HQ 

(uq/m3r1 /mQ/m3l i 
109-8&-4 Methoxvethanol 2- 2.00E-02 I 
96-33-3 Methvl Acrvlate 2.00E-02 p 
78-93-3 Methul Ethyl Ketone (2-Butanone) -- 5.00E+00 I 
60-34-4 Methvl Hvdrazine 1.00E-03 X 2.00E-05 X 
108-10-1 Methvl lsobutvl Ketone (4-methvl-2-Pentanonel 3.00E+00 I 
624-83-9 Methvl lsocvanate -- 1.00E-03 CA 
80-62-6 Methvl Methacrvlate - 7.00E-01 I 
25013-15-4 Methyl Stvrene (Mixed Isomers 4.00E-02 H 
1634-04-4 Methyl tert-Butvi Ether (MIBEJ 2.60E-07 CA 3.00E+00 I 
75-09-2 Methvlene Chloride 1.00E-08 I 6.00E-01 I Mcrt 
2385-85-5 Mirex 5.10E-03 CA 
64742-95-6 Naphtha. Hioh Flash Aromatic (HFAN) NoHLC 1.00E-01 p 
91-20-3 Naphthalene 3.40E-05 CA 3.00E-03 I 
13463-39-3 Nickel Carbon,,[ NoHLC 2.60E-04 CA 1.40E-05 CA 
98-95-3 Nitrobenzene 4.00E-05 I 9.00E-03 I 
75-52-5 Nitromethane 8.80E-06 p 5.00E-03 p 
79-46-9 Nitroorooane. 2- -- 2.70E-03 H 2.00E-02 I 
62-75-9 Nitrosodimethylamine. N- -- - 1.40E-02 I 4.00E-05 X M,t 
924-16-3 Nrtroso-dl-N-butvlamine. N- 1.60E-03 I 
10595-95-6 Nrtrosomethvlethvlamine. N- 6.30E-03 CA 
111-84-2 Nonane n- - 2.00E-02 p 
32598-14-4 Pentachlorobiohenv!. 2.3 3' 4.4'- /PCB 1 OS) - - - 1.10E-03 E 1.30E-03 E 
74472-37-0 Pentachlorobiphenyl, 2.3.4.4'.5- (PCB 114) 1.10E-03 E 1.30E-03 E 
31508-00-6 Pentachlorobinhenvl 2 3' 4 4',5- (PCB 118) - 1.10E-03 E 1.30E-03 E 
65510-44-3 Pentachlorobiohenyl. 2".3 4.4".5- /PCB 123) - - - 1.10E-03 E 1.30E-03 E 
57465-28-8 Penlachlorobinhenyl, 3 3'.4.4',5- (PCB 126) 3.80E+00 E 4.00E-07 E 
109-66-0 Pentane, n- - 1.00E+00 p 
75-44-5 Phos'"'ene 3.00E-04 I 
7803-51-2 Phosphine 3.00E-04 I 
123-38-6 Prooionaldehvde - - - 8.00E-03 I 
103-65-1 Propyl benzene 1.00E+00 X 
115-07-1 Pm eoe 3.00E+00 CA 
107-98-2 Propylene Glvcol Monomethvi Ether 2.00E+00 I 
75-56-9 Propylene Oxide - 3.70E-06 I 3.00E-02 I 
100-42-5 s eoe i.00E+00 I 
7446-11-9 Sulfur Trioxide NoHLC 1.00E-03 CA 
1746-01-6 TCDD, 2.3.7.8- - 3.80E+01 CA 4.00E-08 CA 
70362-50-4 Tetrachlorobiohenvl. 3.4.4'.5- (PCB 81 l - - - 1.10E-02 E 1.30E-04 E 
630-20-6 Tetrachloroethane 1.11.2- 7.40E-06 I 
79-34-5 Tetrachloroethane, 1.1.2.2- - - - 5.80E-05 CA 
127-18-4 Tetrachloroeth Jene 2.7E+00 1.95E+00 4.1E 08 1.iE 02 2.S0E-07 I 4.00E-02 I 
811-97-2 Tetrafluoroethane.1,1.1.2 - 8.00E+01 I 
109-99-9 Tetrahvdrofuran -- -- - 2.00E+00 I 
7550-45-0 litanium Tetrachloride NoHLC -- 1.00E-04 A 
108 88 3 Toluene - 5.00E+00 I 
76-13-1 Trichloro-1,2,2-trlfluoroethane, 1.1.2- - - - 3.00E+01 H 
120-82-1 Trichlorobenzene. 124- 2.00E-03 p 
71-55-6 Trichloroethane. 1.1.1- - 5.00E+00 I 
79-00-5 Trichloroethane 11,2- - - - 1.60E-05 I 2.00E-04 X 
79-01 6 Trichloroethylene 4.9E+00 1.97E+00 6.6E-07 2.3E-01 4.10E-06 I 2.00E-03 I M,i 
75-69-4 T richlorofiuoromethane - - - 7.00E-01 H 
96-18-4 Trichloroorooane. 1.2.3- - - - 3.00E-04 I M,t 
96 19-5 Trichloroorooene. 1.2.3- - 3.00E-04 p 
121-44-8 Triethvlamine - - - 7.00E-03 I 
526-73-8 Trimethvibenzene, 1,2.3- - 5.00E-03 p 
95-63-6 Trimethv!benzene. 1.2.4- - - - 7.00E-03 p TCE 
108-05-4 Vinv! Acetate -- 2.00E-01 I 
593-60-2 Vinvl Bromide - -- - 3.20E-05 H 3.00E-03 I 
75-01-4 Vinvl Chloride - 4.40E-06 I 1.00E-01 I M,t 
108-38-3 x,~ene m- - 1.00E-01 s 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-112nd 2020 
Parameter Svmbol Value Instructions 
Exposure Scenario Scenario Commercial Se!ect residential or commercial scenario from oull down list 
Tarn et Risk for Carcinoqens TCR 1.00E--06 Enter target risk for carcinogens {for comparison to the calculated VI carcinogenlc risk in column Fl 
Tarqet Hazard Quotient for Non-Carcinoqens THQ 1 Enter target hazard quotient for non-carcinoaens (for comnarison to the calculated VJ hazard in column G) 

Averaqe GroundwaterTemoerature r"Cl Tqw 25 Enter averai:re of the stabilized Qroundwatertemperature to correct Henrv's Law Constant for Qroundwater tari:iet concentrations 

CAS 
95-47-6 
106-42-3 
1330-20-7 
140-88-5 

Notes: 

(1) 

(2) 

Chemical Name 
Xylene o-
Xylene. P-
Xylenes 
Ethyl Ac" late 

Inhalation Pathway Exposure Parameters (RME): 

Exposure Scenario 
Averaqing time for carcinoqens 
Averai:rinA time for non-carcinoAens 
Exposure duration 
Exposure frequency 
Exposure time 

Generic Attenuation Factors: 

Site 
Groundwater 

Concentration 
Cqw 

fuo/L) 

Calculated 
Indoor Air 

Concentration 
Gia 

(uw'm3
) 

--

--

Unlts 

'""'' '""'' '""'' (davs/vr) 
(hr/day) 

Vl 
Carcinogenic 

Risk 

CR 

-

VI Hazard 

HQ 

-
-

Residential 

Symbol 
ATc Rr:5W-
ATnc··R .GW
ED R.GW 
EF R GW 

_ Ei: .. 13 .. G.W. __ 

Value 
70 -
26 
26 
350 

__ z_,:t __ 

Residential 

Inhalation Unit Reference 
Risk lUR Concentration 

IUR Source* RIC 
foo/m3r1 fma/m31 

1.00E--01 
1.00E--01 
1.00E--01 
8.00E--03 

Commercial 

Symbol Value 
ATC C GW- - -~ 70 

ATnc C GW 25 
ED C .. GW· 25 
EF ·c· GW 250 
IT.:C .. GW: ______ -~8~----~-,..-

Commercial 

RFC 
Source" 

5 
s 
I 
p 

Mutagenic 
Indicator 

i 

Selected (based on 
scenario) 

Symbol Value 
ATo ·GW· 70 
Atnc GW 25 
ED ·GW 25 
EF GW 250 
E'("°_GW_ .8 ... 

Selected (based on 
scenario) 

Source Medium of Vapors 
Groundwater 

Symbol_ Value Symbol Value Symbol ' Value 
-AR:lw R- GW 0.001 :AR:r,v C G'•Jr/" - 0.-001 AFw; GW 0c.001 

Sub-Slab and Exterior Soll Gas 
( - ) 
( - ) _AFs~- RG,N __ ~0.Q_3 - -•-·--·-Af'ss·_c GW · .. 003 _________ •-- -· - ··-·--- -~S'!> GW~_0._Q3-__ 

(3) Formulas 

(4) 

Cia, tarqet = MIN( Cia,c; Cia,nc) 
Cia,c (uw'm3J = TCRxATcx (365 days/yr) x (24 hrs/day] /(ED x EFx ETx IUR) 
Cia,nc (uQ/m3) = THQ xATnc x (365 davs/yr) x (24 hrs/dav)x RfC x(1000 uQJ'mg) / (ED x EFx ET) 

Special Case Chemicals 

Trichloroethylene 

Residential Commercial 

Symbol 
mfURTCE R BIN 

t!JR.TCE;. __ R GW 

Value Symbol Value 
1.00E-06" . JIJRTCE C GW 0.00Ef00 

.. ~ .. JQE:;:PJ;t_ . JIJ.RTSJJ;' ___ g: ___ GW_ .1J 0i;~QQ .... 

MutaQenic Chemicals The exoosure durations and aae-deaendent adiustmentfactors for mutaaenic-mode-of-aclion are listed in the table below: 

Note: This section applies to trichloroethylene and other 
mutagen le chemicals, but not to vinyl chloride. 

Age Cohort 

o-zvea:rs 
2- S.years 
6 ~ 16 years 

-_1,6.c,26 .. Yl:lar;; . 

Exposure 
Duration 

2. 
4 
10 

.. :HL 

Age-dependent adjustment 
facto, 

10 
3 
3 

Selected (based on 
scenario) 

Symbol Value 
mtURTCE GW 0.00E+00 

IURTCE_ GW 4,10E-06 

Mutagenic-mode-of-action {MMOA) adjusbnent factor'--~--~ 

See the Naviqation Guide equation for Cia,c for vinyl chloride. 

~.2t. _____ ,. __ ;This factor is used in the equations for mutagenic chemicals. 

Vinyl Chloride 

Notation: 
I = IRIS: EPA lnteqrated Risk Information System (IRIS]. Available online at /7ttp://www,e_paJlP\/liris/S.Y.b.Stl~ 
P = PPR1V. EPA Provisional Peer Reviewed ToxicltvValues (PPR1Vs). Available online at: htto_://hJmm1Y ,orni_.i:iov/pprtv .shtml 
A=AQencvforToxic Substances and Disease Registry (ATSDR) Minimum Risk Levels (MRLs). Available online at 
CA= California Environmental Protection Aqency/Office of Envlronmental Health Hazard Assessment assessments. Available online at 
H = HEAST. EPA Super-fund Health Effects Assessment Summary Tables (HEASTI database. Available on line at: 
S = See RSL User Guide, Section 5 
X = PPR1V Appendix 
Mui= Chemical acts accordinq to the mutagenic-mode-of-action, special exposure parameters apply (see fooblote (4) above). 
VG = Special exposure equation for vinyl chloride applies (see NaviAation Guide for equation). 
TCE = Special mutaqenic and non-mutaqenic IURs fortrichloroethylene apply (see footnote (4) above). 
Yellow hisihli,ihtin,i indicates site-specific parameters that may be edited by the user. 

http://www.atsd_r.cdc,_goy/mrl~nde;,;,htmJ 
httP;//w,wll.Oehha.ca,Qmilrisk/Chemica)O6/ln_9e.x,ast:i 

trl:!;Q;//ooa-_beast._ornl,ggv/t,ea~t.sh_tml 

fl;fyl:l l)\ghlj_g_h.y.[l;i in~_lr:;at~ E!)(po_S4(e fa9t6rs .i:IJ?tc"lreJ;_~t;iQ_:qri_~isK~s!'l_s_s_rn_l'l_n_t_GQfclai!Q$1o.i: §!JJ?.@.r:f!.in~JR/\®l_q( EPA.V?PO_i',intrµS[on. guid;:io_CE!_; ~fc_h_:A?IJ_El_i:~['{_ ~hpi.J!fl _!}_o!:t>Ei.ch:irlged, ,, 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-11 2nd 2020 
Parameter Svmbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tarqet Risk for Carcinoqens TCR 1.00E--06 Enter taroet rlsk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F/ 
Tarqet Hazard Quotient for Non-Carcinoqens THQ 1 Enter taruet hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 
Averaqe Groundwater Temperature /°Cl Tow 25 Enter average of the stabilized groundwater temperature to correct Henry's Law Constant for groundwater tarqet concentrations 

Site Calculated VI 
Reference Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Mutagenic 
Concentration Concentration Risk Risk IUR Concentration RFC 

Indicator 
C Cia IUR Sou=· RIC Source* 

CAS Chemical Name (ug/L) (ug/m3) 
CR HQ 

/ua/m3r1 lmo/m3
) ; 

PinKhighliQ.htirl"ci.T!ldfoates Vfcarcinog"enic _risk-Q~Eiaiet_lha"n. tb.e lariief risk for carcinogens_-_(TCRJ or VI Hazard qr13ater tl)an or equ_al to the tari:iet hazard __ q!JotieritfQf_non-cari::inogeflSTfHQ). 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-IAC) Calculator Version 3.4, June 2015 RS Ls 
MW-132nd 2020 
Parameter Svmbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from oull down list 
Target Risk for Carcino,.,ens TCR 1_QOE-06 Enter target risk for carcinoaens (for comparison to the calculated VI carcinogenic risk in column F 
Tame! Hazard Quotient for Non-Carcino,.,ens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G} 
Avera,.,e Groundwater Temperature (°Cl Tow 25 Enter averaae of the stabilized groundwater temperature to correct Henrv's law Constant for aroundwatertaroet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VJ Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk \UR Concentration RFC Indicator 
Cow Cia IUR Source" 

RIC Source" 

CAS Chemical Name /ua/lJ /ua/m3l 
CR HQ 

lun/mai-1 lmn/m3\ ; 
X 75-07-0 Acetaldehvde -- 2.20E-06 I 9.00E-03 I 

67-64-1 Acetone 3.10E+01 A 
75-86-5 Acetone Cvanohvdrin 2.00E-03 X 
75--05-8 Acetonitrile -- 6.00E--02 I 
107-02-8 Acrolein 2_QOE-05 I 
79-10-7 Acrvlic Acid 1.00E--03 I 
107-13-1 Acrvlonitrile 6.BOE--05 I 2.00E--03 I 
309--00-2 Aldrin 4.90E--03 I 
107-18-6 Allvl Alcohol - 1_0QE-04 X 
107--05-1 AIM Chloride 6.00E--06 CA 1.00E-03 I 
7664-41-7 Ammonia 1.00E-01 I 
75-85-4 Amyl Alcohol, tert- - - - 3.00E-03 X 
12674-11-2 Aroclor 1016 2.00E--05 s 
11104-28-2 Aroclor 1221 5_70E--04 s 
11141-16-5 Aroclor 1232 - - - 5.?0E-04 s 
53469-21-9 Aroclor 1242 5.70E--04 s 
12672-29-6 Aroclar 1248 - - - 5.70E--04 s 
11097-69-1 Aroclor 1254 5.70E-04 s 
11096-82-5 Aroclor 1260 5.70E--04 s 

X 103-33-3 Azobenzene - - - J_1QE-05 I 
56-55-3 Benzfalanthracene 1.10E--04 CA Met 
71-43-2 Benzene 7.80E--06 I 3.00E--02 I 
100-44-7 Benzvl Chloride - - - 4.90E--05 CA 1.00E--03 p 
92-52-4 Biphenvl, 1,1'- 4.00E--04 X 
108-60-1 Bis(2-chloro-1-methvle!hvl\ ether - - - 1.00E-05 H 
111-44-4 Bis(2-chloroethvl)elher 3.30E-04 I 
542-88-1 Bis chloromethvlle!her 6.20E-02 I 
10294-34---5 Boron Trichloride - - - 2.00E-02 p 
7637-07-2 Boron Trifluoride NoHLC - - 1.30E-02 CA 
107-04-0 Bromo-2-chloroethane. 1- 6.00E--04 X 
108-86-1 Bromobenzene - - - 6.00E-02 I 
74-97-5 Bromochloromelhane - - - 4.00E-02 X 
75-27-4 Bromodlchloromethane 3.70E--05 CA 
75-25-2 Bromofonn - - - 1.10E-06 I 
74-83-9 Bromomethane 5.00E-03 I 
106-99--0 Butadiene. 1.3- - - 3.00E-05 I 2.00E-03 I 
78-92-2 But\ I alcohol sec- - - - 3.00E+01 p 
75-15--0 Carbon Disulfide 7_00E--01 I 
56-23-5 Carbon Tetrachloride -- - - 6.00E-06 I 1.00E--01 I 
12789-03-6 Chlordane -- 1.00E-04 I 7.00E--04 I 
7782-50-5 Chlorine - - - 1.50E--04 A 
10049-04-4 Chlorine Dioxide -- - - 2.00E--04 I 
75-68-3 Chloro-1.1-difluoroe!hane 1- 5.00E+01 I 
126-99-8 Chloro-1.3-butadiene. 2- - - - 3.00E-04 I 2.00E--02 I 
108-90-7 Chlorobenzene 5.00E--02 p 
98-56-6 Chlorobenzotrifiuorlde. 4- - - - 3.00E--01 p 
75-45-6 Chlorodifluoromethane - - - 5.00E+01 I 
67-66-3 Chloroform 2.30E-05 I 9.80E--02 A 
74-87-3 Chloromethane - - - 9.00E--02 I 
107-30-2 Chloromethvl Methvl Ether - - - 6.90E-04 CA 
76-06-2 Chlorooicrin 4.00E--04 CA 
8007-45-2 Coke Oven Emissions - - - 620E-04 I Met 
98-82-8 Cumene 4_00E-01 I 

X 57-12-5 C=nide CN- - 8.00E--04 s 
110-82-7 Cvclohexane - - - 6-00E+-00 I 
108-94-1 Cvclohexanone 7.00E--01 p 
110-83-8 Cvclohexene - - - 1.00E+-00 X 
72-55-9 ODE n n'. 9.70E-05 CA 
96-12-8 Dibromo-3-chloronronane 1 2- - 6.00E-03 p 2.00E--04 I Met 
124-48-1 Dibromochloromethane - - - 2.70E-05 CA 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RS Ls 
MW-132nd202!!_ 
Parameter s bol Value lnstructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tarnet Risk for Carcinonens TCR 1.00E-06 Enter taro et risk for carcinogens (for comparison to the calculated VJ carcinogenic risk in column F) 
Tarqet Hazard Quotient for Non-Carcinonens THO 1 Enter tarn et hazard nuotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 
Averaoe Groundwater Temperature (°Cl Tow 25 Enter averaoe of the stabilized oroundwater temoerature to correct Henrv's Law Constant for oroundwatertaroet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC 
rndicator 

C0 w Cia IUR Source~ RIC Source~ 

GAS Chemical Name rua/L\ fua/m3l 
CR HQ 

lun/m31"1 fmnlm31 ; 
106-93-4 Dibromoelhane 1 2- -- 6.00E-04 I 9.00E-03 I 
74-95-3 Dibromomethane (Melhyjene Bromide] 4.00E-03 X 
764-41-0 Dichloro-2-butene, 1.4- - - - 4.20E-03 p 
1476-11-5 Dichloro-2 butene. cis-1.4- -- 4.20E-03 p 
110-57-6 Dichloro-2-butene, trans-1,4- 4.20E-03 p 
95-50-1 Dichlorobenzene. 1.2- - - - 2.00E-01 H 
106-46-7 Dichlorobenzene 1 4- 1.10E--05 CA 8.00E-01 I 
75-71-8 Dichlorodrfluoromethane - - - 1.00E-01 X 
75-34-3 Dichloroethane. 1.1- 1.60E--06 CA 
107-06-2 Dichloroethane. 1.2- - 2.60E-05 I 7.00E-03 p 
75-35-4 Dichloroethvlene. 1.1- - - - 2.00E-01 I 
78-87-5 Dichloronronane 1 2- 1.00E-05 CA 4.00E-03 I 
542-75--6 Dichloroorooene. 1.3- 4.00E-06 I 2.00E-02 I 
77-73--6 Dicvclooentadiene - - - 3.00E-04 X 
75-37--6 Difluoroethane 1.1- 4.00E+01 I 
94-58--6 Dihvclrosafrole 1.30E-05 CA 
108-20-3 Dilsooroovl Ether - - - 7.00E-01 p 
68-12-2 Dimeth,~formamide 3.00E-02 I 
57-14-7 Dimethyjhvclrazine.1.1- 2.00E-06 X 
540-73-8 Dimethyjhvdrazine. 1.2- - - - 1.60E-01 CA 
513-37-1 Dimethyjvinyjchloride - - - 1.30E-05 CA 
123-91-1 Dioxane 1 4- 5.00E-06 I 3.00E-02 I 
106-89-8 Eoichlorohvdrin - - - 1.20E-06 I 1.00E-03 I 
106-88-7 Eooxvbutane, 1,2- - - - 2.00E-02 I 
111-15-9 Ethoxvethanol Acetate. 2- 6.00E-02 p 
110-80-5 Ethoxvethanol, 2- - - - 2.00E-01 I 
141-78-6 Ethvl Acetate 7.00E-02 p 
75-00-3 Eth, I Chloride (Chloroethanel - - - 1.00E+01 I 
97-63-2 Ethvl Methacrvlate - - - 3.00E-01 p 
100-41-4 Ethvlbenzene 2.50E-06 CA 1.00E+00 I 
75-21-8 Eth, Jene Oxide - - - 8.80E-05 CA 3.00E-02 CA 
151-56-4 Ethyjeneimine 1.90E-02 CA 
50-00-0 Formaldehvrle - - - 1.30E-05 I 9.80E-03 A 
64-18-6 Formic Acid - - - 3.00E-04 X 
98-01-1 Furfural 5.00E--02 H 
765-34-4 Glvcidvl -- - - 1.00E-03 H 
76-44-8 Heotachlor - - - 1.30E-03 I 
1024-57-3 Heotachlor Eooxide 2.60E-03 I 
39635-31-9 Hentachlorobiohenvl. 2.3.3' 4.4'.5,5'- (PCB 189) - - - 1.10E-03 E 1.30E-03 E 
118-74-1 Hexachlorobenzene 4.60E-04 I 
38380-08-4 Hexachlorobi henvl 2,3 3'.4 4',5- (PCB 156) - 1.10E-03 E 1.30E--03 E 
69782-90-7 Hexachlorobiohenvl, 2.3.3'.4.4'.5'- (PCB 157) - - - 1.10E-03 E 1.30E-03 E 
52663-72-6 Hexachlorobi hen"[ 2 3' 4.4' 5.5'- (PCB 167) 1.10E-03 E 1.30E-03 E 
32774-16--6 Hexachlorobiohenvl, 3,3'.4.4',5.5'- (PCB 169) - - - 1.10E+00 E 1.30E-06 E 
87-68-3 Hexachlorobutadiene - - -- 2.20E-05 I 
77-47-4 Hexachlorocuclooentadiene 2.00E-04 I 

' 67-72-1 Hexachloroethane - -- - 1.10E-05 CA 3.00E-02 I 
822-06-0 Hexarnethvlene Diisocvanate 1 6- 1.00E-05 I 
110-54-3 Hexane. N - 7.00E-01 I 
591-78-6 Hexanone 2- - - - 3.00E-02 I 
302--01-2 Hvdrazine 4.90E--03 I 3.00E-05 p 
7647-01-0 Hvdroi:ien Chloride - - - 2.00E-02 I 
74-90-8 Hvdrooen Cvanide 8.00E-04 I 
7664-39-3 Hvdroi:ien Fluoride - -- - 1.40E-02 CA 
7783-06-4 Hvdrooen Sulfide 2.00E-03 I 
67--63--0 !soorooanol - - - 2.00E-01 p 
7439-97-6 Mercurv (elemental) - - - 3.00E-04 I 
126-98-7 Metha lonilrile 3.00E-02 p 

67-56-1 Methanol - - - 2.00E+01 I 
110-49-6 Methoxvethanol Acetate, 2- - - -- 1.00E-03 p 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-1_3 2i,d 2020 
Parameter Symbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from null down list 
Taroet Risk for Carcinoaens TCR 1.00E-06 Enter taro et risk for carcinoaens (for comparison to the calculated V! carcinogenic risk in column F) 
Tan:Iet Hazard Quotient for Non..Carcinooens THQ 1 Enter target hazard quotlent for non-carcinogens (for comparison to the calculated VI hazard in column G) 
Averaoe Groundwater Temoerature /°C) Tqw 25 Enter averaoe of the stabilized oroundwatertemperature to correct Henrv's LawCanstantfor aroundwater taroet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC 
Indicator 

Cow Cia IUR Source* RIC Source* 

CAS Chemical Name rua/L\ fualm3l 
CR HQ 

'u"/m"'l·1 (mQ/m3\ ; 
109-86-4 Methoxvethanol. 2- - - - 2.00E-02 I 
96-33-3 Methyl Acrvtate 2.00E-02 p 
78-93-3 Melhvl Ethyl Ketone (2-Butanone) 5.00E+00 I 
60-34-4 Methvl Hydrazine - - - 1.00E--03 X 2.00E-05 X 
"108-10 1 Methyl lsobutyl Ketone /4-methvl-2-pentanone) 3.00E+00 I 
624-83-9 Methyl lsocvanale 1.00E-03 CA 
80-62-6 Methvl Methacrvtate - - - 7.00E-01 I 
25013-15-4 Meth"! S-h.-ene IM1xed Isomers 4.00E-02 H 
1634-04-4 Methyl tert-Butvl Ether MTBE 2.60E--07 CA 3.00E+00 I 
75-09-2 Methylene Chloride -- - - 1.00E-08 I 6.00E--01 I M"t 
2385-85-5 Mirex. 5.10E-03 CA 
64742-95-6 Nanhtha Hiqh Flash Aromatic (HFAN) NoHLC 1.00E--01 p 
91-20-3 Naphthalene - - - 3.40E-05 CA 3.00E--03 I 
13463-39-3 Nickel Carbonv1 NoHLC 2.60E 04 CA i.40E--05 CA 
98-95--3 Nilrobenzene - - -- 4.00E-05 I 9.00E--03 I 
75-52-5 Nrtromethane 8.80E-06 p 5.00E--03 p 
79-46-9 Nilropropane, 2- - 2.70E-03 H 2.00E--02 I 
62-75-9 Nitrosodimethvlamine N- - - - 1.40E--02 I 4.00E--05 X Mui 
924-163 Nitroso di N buMamine. N- 1.60E--03 I 
"10595-95-6 Nitrosomethylethylamine, N- - - - 6.30E--03 CA 
111--84-2 Nonane, n- - - - 2.00E-02 p 
32598-14-4 Pentachlorobinhen,A. 2.3.3'.4.4'- (PCB 105) i.10E--03 E 1.30E03 E 
74472-37-0 Pentachlorobiphenvl. 2.3.4.4".5-- (PCB 114) - - - 1.10E--03 E 1.30E--03 E 
3"1508-00-6 Pentachlorobiohenvl. 2 3'.44'.5-- (PCB 118) - - - i.10E--03 E 1.30E-03 E 
65510--44-3 Pentachlorobiphenvl. 2".3.4.4".5-- (PCB 123) i.10E-03 E 1.30E--03 E 
57465--28--8 Pentachlorobiohenvl. 3.3'.4.4'.5-- (PCB "126) - - - 3.80E+00 E 4.00E-07 E 
109-66--0 Pentane. n- - - - 1.00E+00 p 
75--44-5 Phosqene 3.00E-04 I 
7803-51-2 Phosphine - - 3.00E--04 I 
123-38-6 Prop ion aldehyde 8.00E-03 I 
103-65-1 Pronyj benzene 1.00E+-00 X 
115-07-1 Pronylene - - - 3.00E+00 CA 
107-98 2 Propylene Glvcol Monomethyl Ether 2.00E+-00 I 
75-56-9 Propylene Oxide - - - 3.70E-06 I 3.00E--02 I 
"100-42-5 eae 1.00E+O0 I 
7446-11-9 Sulfur Trioxide NoHLC 1.00E-03 CA 
1746--01-6 TCDD 23.7 8- - - - 3.80E+01 CA 4.00E-08 CA 
70362-50-4 Tetrachlorobiphenvl. 3.4.4',5- (PCB 81) i.10E--02 E 1.30E-04 E 
630-20-6 Tetrachloroelhane.1.1.1.2- - - - 7.40E--06 I 
79-34-5 Tetrachloroethane, 1, i ,2,2- 5.80E--05 CA 
"127-18-4 T etrachloroeth,~ene 2.60E--07 I 4.00E-02 I 
811-97-2 Tetrafluoroelhane, i, 1.i ,2- - - - 8.00E+01 I 
109-99-9 Tetrahvdrofuran 2.00E+00 I 
7550-45-0 lltanium Tetrachloride NoHLC - - 1.00E-04 A 
108--88-3 Toluene - - - 5.00E+00 I 

76-13-1 Trichloro 1.2.2-lrifluoroethane. 1.i ,2- 3.00E+01 H 
120--82-1 Trlchlorobenzene 1 .,._4- - - - 2.00E-03 p 

71-55-6 Trichloroelhane.1.1.1- - - - 5.00E+00 I 
79--00-5 Trichloroethane. 1. i ,2- 1.60E--05 I 2.00E-04 X 
79--01-6 Trichloroethylene - - - 4.10E--06 I 2.00E-03 I M"t 
75-69-4 T richlorofluoromethane 7.00E-01 H 
96-18-4 Trichloroprooane. 1.2,3- 3.00E-04 I Mui 
96-19-5 Trichloroprooene. 1.2.3- - - - 3.00E 04 p 

"121--44-8 Triethvlamine 7.00E-03 I 
526-73-8 Trimethvlbenzene. i ,2.3- - - - 5.00E-03 p 

95-63-6 Trimethvlbenzene.1.2.4- 7.00E-03 p TCE 

"108 05-4 Vinyl Acetate - - 2.00E-01 I 
593-60-2 Vinyl Bromide - - - 320E--05 H 3.00E-03 I 

75-01-4 Vinvl Chloride -- 4.40E--06 I 1.00E-01 I M"t 
108-38-3 Xylene. m- - - - 1.00E-0i s 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RSLs 
MW-132nd2020 
Parameter Svmbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Ta met Rfsk for Carcinoqens TCR 1.00E-06 Enter taro et risk for carcinogens (far comparison to the calculated VI carcinoaenic risk in column F) 
Tarqet Hazard Ouotlent for Non-Carcinooens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column Gl 
Averaqe Groundwater Temperature (°C) Tow 25 Enter averaoe of the slabillzed oroundwater temoerature to correct Henrv's Law Constant for nroundwatertamet concentrations 

Site Calculated VJ 
Groundwater lndoor Air Inhalation Unit Reference Carcinogenlc VI Hazard Mutagenic 

Concentration Concentration Risk 
Risk IUR Concentration RFC Indicator 

CAS 
95--47-6 
106-42-3 
1330-20-7 
14D-88-5 

Notes: 

(1) 

(2) 

Chemical Name 
Xylene. o-
Xylene. P-
Xylenes 
Ethyl Acrviate 

Inhalation Pathway Exposure Parameters (RME): 

Exposure Scenario 
Averaging time for carcino,iens 
AveraginQ tlme for non-carcinogens 
Exposure duratlon 
Exposure frequency 
Exposure time 

Generic Attenuation Factors: 

Source Medium of Vapors 
Groundwater 
Sub-Slab and Exterior Soil Gas 

C 
/uo/U 

Cia 
/ua/m3

\ 

-

Units 

(yrs) 
(vrsl 
(yrs) 

(days/yrJ 
(hr/day) 

(-) 
( - ) 

(3) Formulas 

(4) 

Gia, target= MIN( Cia.c; Cia,nc) 
Cia,c (uq/m3) = TCRxATcx (365 davs/vrl x (24 hrs/day]/ (ED x EFx Efx IUR) 
Cia,nc (uq/m3) =THQxATncx (365 davs/vr) x (24 hrs/day)x RFC x (1000 uQ/mq)/ (EDx EFx ETI 

Special Case Chemicals 

Trichloroethylene 

CR 

-

HQ 

-

Residential 

Symbol Value 
· ATc .R' GvJ.. 70 . 
ATnc R. GW ·25 , 
EDRGW 26 
EF cR GW 350 

.Ef __ R, .G.W __ .~_._24_.,. 

Residential 

Symbol 
AFgw R"GW 
.{',f'pS_,.R._G,/j_ 

Value 
·0.001 
_0.03, 

Residential 

Symbol Value 
mlURTCE R GW 1.00E-06 

l,URTC_E .R .GW ,_ .. ,3 .. 10E,06 • 

IUR 
S-Ouree• 

runlma,-1 

Commercial 

Symbol 
ATc. C·GW 
ATric:.C,.GW 

ED C.GW 
EF C GW 
l;L_C_.GW_ 

Value 
70 

',25 

25 
250 

Commercial 

Symbol 
AF:awc GW 
~-.G__GW 

Value 
- 0.001 
___ 0,03 

Commercial 

Symbol Value 
11.iRTCE- C GW o:ooE+OO 

RfC 
lma/m3

\ 

1.00E-01 
1.00E-01 
1.00E-01 
8.00E-03 

IURT.CE-. C .. GW3J.OE~Q6,_ ~.,----·-

Mutai:ienic Chemicals The exoosure durations and aae-deoendent adlustmentfactors far mutaoenic-mode-of-action are fisted ln the table below: 

Note: This section applies to trichloroethylene and other 
mutagenic chemicals, but not to vinyl chloride. 

Age Cohort 
Exposure 
Duration 

0~2ve,ars .2 
2.~6vears ·4 

· 6--.16 years 10 
1tt::.4_Q_Y8_i;l.1'.$,__ ·~··--~-J.O:._ 

Age-dependent adjustment 
factor 

10 
3 
3 

Source* 

s 
s 
I 
p 

i 

Selected (based on 
scenario) 

Symbol Value 
ATc GW 70 
AtnC GW 25 
ED GW 25 
EF GW 250 

.•. ELGW. 8 

Selected (based on 
scenario) 

Symbol Value 
--AR:lw ·GW' 0.001.. 

--·-------- Al:ss_GW ____ o.o_s_· 

Selected (based on 
scenario) 

Symbol Value 
mtURTCE GW-' 0.008-00 
_IU_RTCE_GW_ 1-WS:®.. 

Mutagenic-mode-of-action (MMOA) adjusbnentfactor, 2? .,._.::This factor is used in the equations for mutagenic chemicals. 

Vinyl Chloride See the Navigation Guide equation for Cia,c for vinyl chloride. 

Notation: 
I = IRIS: EPA lnte,irated Risk Information System ORIS]. Available online at ~ 1ma qov/iris/subst/index.htmJ 
P = PPRTV- EPA Provisional Peer Reviewed Toxicity Values (PPRTVs). Available on line at httD.Jlhhru).ffi'.oml .govloortv .shtmJ 
A= A_qencyfor Toxic Substances and Disease Re,1lstrv (ATS DR) Minimum Risk Levels (MRLs). Available on line at 
CA= California Environmental Protection Agency/Office of Environmental Health Hazard Assessment assessments. Available online at 
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEASTI database. Available online at: 
S = See RSL User Guide. Section 5 
X = PPRTV Appendix 
Mut = Chemical acts according to the muta,1enic-mode--of-action. special exposure parameters apply (see footnote (4) above). 
VG= Special exposure equation for vinyl chloride applies (see Navigation Guide for equatlon]. 

h~~~ov/mrls/iridex,ht.rnl 
htto·l/www.oehha.ca..9QYld§k/J'.;hl;llT!icalDB/iodex,asp 

httP-,//epa-heas_t.omlrulld.!Jeast.shtml 

TCE = Special mutagenic and non-muta,1enic IURs for trich!oroethylene apply (see footnote (4) above). 
Yellowhi,1hlightin,1 indicates site-specific parameters that may be edited by the user. 
_Bl\.!.e:_liigh1/g_hij'[].q.J1J.Qi~-l:l~b_§tlr.e..TiaGIQJ§. !mn:~t~J?'§?et! 9n_ Ri*hs®.®mfilit_@µfd_aD~_for __ su·i:>~rful)d :(~®)-,;i(E;PAv~l,lp(1Drois\Clh i:iuidanrie:,_whii;h _g~!)._!,)raj[y_sfi_oti!d_n_of l:)e __ ctlan_~ed,. 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-13 2nd 2020 
Parameter Symbol Value Instructions 
Exnosure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tarqet Risk for Carcinonens TCR 1.00E--06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F) 
Tarqet Hazard Quotient for Non-Carcinoqens THO 1 Enter taroet hazard nuotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 
Avera..,e Groundwater Temperature (°C) Tow 25 Enter averaqe of the stabilized oroundwater temperature to correct Henrv's Law Constant for oroundwater tarqet concentrations 

Site Calculated VI 
Reference Groundwatel'" Indoor Air Carcinogenic VI Hazard 

Inhalation Unit 
Mutagenic 

Co.ncentration Concentration Risk 
Risk IUR Concentration RFC 

Indicator 
C0 w Gia IUR Source* RfC Source* 

GAS Chemlcal Name (uq/L) (uq/m3) 
CR HQ 

fun/ma,-1 fmg/m3
) i 

Pink_highlightinq indiQale!? YI carcino_genir; risk gre?fylr_than the target risk for carcinoqens (TCR) or VI Hazard Qreater than or equal io th.!:! ta!Jl"et ha~td qUotj"ent fQr non--carcjnoQens (THQ). 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RSLs 
.M._~14 2nd 2020 
Parameter Svmbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from null doVllll list 
T arqet Risk for Carcinoqens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F) 
Tarnet Hazard Quotient for Non-CarclnoQens THQ 1 Enter target hazard auotientfor non-carcinogens (for comparison to the calculated VI hazard in column G) 
Averaae Groundwater Temperature (°C) Tqw 25 Enter averaae afthe stabilized araundwater temperature to correct Henrv's Law Constant for nroundwatertarnet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutageriic 
Concentration Concentration Risk Risk !UR Concentration RFC Indicator 

Cow Cia IUR Source* 
RIC 

Source" 

CAS Chemical Name la luo/m31 
CR HQ lu,,1ms,-1 lmnlmsl ; 

X 75-07-CI Acetaldehvde 220E-06 I 9.00E-03 r 
67-64-1 Acetone 3.10E+01 A 
75-86-5 Acetone Cvanohvdrin - - - 2.00E-03 X 
75-05-8 Acetonltrile 6.00E-02 I 
107-02-8 Acrolein 2.00E-05 I 
79-10-7 AcrvlicAcid - - - 1.00E-03 I 
107-13-1 Acrvlonitrile 6.80E-05 I 2.00E-03 I 
309-00-2 Aldrin 4.90E-03 I 
107-18-6 Allv!Alcohol - - - 1.00E-04 X 
107-05-1 Ally] Chloride 6.00E-06 CA 1.00E-03 I 
766441-7 Ammonia 1.00E-01 I 
75-85-4 Amvl Alcohol. tert- 3.00E-03 X 
12674-11-2 Aroclor1016 2.00E-05 s 
11104-28-2 Aroclor 1221 5.70E-04 s 
11141-16-5 Aroclor 1232 - - 5.70E-04 s 
53469-21-9 Aroclor 1242 5.70E-04 s 
12672-29-6 Aroclor 1248 5.?0E-04 s 
11097-69-1 Aroclor 1254 - - - 5.70E-04 s 
11096-82-5 Aroclor 1260 -- 5.?0E-04 s 

X 103-33-3 Azobenzene - - - 3.10E-05 I 
56-55-3 Benzralanthracene -- 1.10E-04 CA Mal 
71-43-2 Benzene 7.80E 06 I 3.00E-02 I 
100-44-7 Benzvl Chloride - - - 4.90E-05 CA 1.00E-03 p 
92-52-4 Biohen"i. 1.1'- 4.00E-04 X 
108-60-1 Bis(2-chlora-1-methvlethvll ether 1.00E-05 H 
111-44-4 Bis(2-chloroethvt)ether - - - 3.30E-04 I 
542-88-1 Bis(chloromethvl)ether 6.20E-02 I 
10294-34-5 Boran Trichloride - - - 2.00E-02 p 
7637-07-2 Boran Trifluoride NoHLC 1.30E-02 CA 
107-04-0 Bromo-2-chloroethane 1- 6.00E-04 X 
108-86-1 Bramobenzene - - - 6.00E-02 I 
74-97-5 Bromochloromethane - - - 4.00E-02 X 
75-27-4 Bromodichloromethane 3.70E-05 CA 
75-25-2 Bromoform - - - 1.10E-06 I 
74-83-9 Bromomethane 5.00E-03 I 
106-99-0 Butadlene. 1.3- 3.00E-05 I 2.00E-03 I 
78-92-2 Butvl alcohol, sec- -- -- - 3.00E+01 p 
75-15-0 Carbon Disulfide -- 7.00E-01 I 
56-23-5 Carbon Tetrachloride - - - 6.00E-06 I 1.00E-01 I 
12789-03-6 Chlordane - - - 1.00E-04 I 7.00E-04 I 
7782-50-5 Chlorine 1.50E-04 A 
10049-044 Chlorine Dioxide - - - 2.00E-04 I 
75-68-3 Chloro-1.1-difluoroethane. 1- -- 5.00E+01 I 
126-99-8 Chloro-1,3-butadlene 2- - - - 3.00E-04 I 2.00E-02 I 
108-90-7 Chlorobenzene - -- -- 5.00E-02 p 
98-56-6 Chlorobenzotrifluoride 4- 3.00E-01 p 
75-45-6 Chlorodifluoromethane - - 5.00E+01 I 
67-66-3 Chloroform -- -- 2.30E-05 I 9.80E-02 A 
74-87-3 Chloromethane - - 9.00E-02 I 
107-30-2 Chloromethvl Methvl Ether - - -- 6.90E 04 CA 
76-06-2 Chloronicrln 4.00E-04 CA 
8007-45-2 Coke Oven Emissions - - - 6.20E-04 I Mot 
98-82-8 Cumene -- - - 4.00E-01 I 

X 57-12-5 Cyanide (CN-) - - 8.00E-04 s 
110-82-7 Cvclohexane - - - 6.00E+00 I 
108-94-1 clohexanone -- 7.00E-01 p 
110-83----8 Cvclohexene - - -- 1.00E+00 X 
72-55-9 ODE. o.o'- -- 9.70E 05 CA 
96-12-8 Dibromo-3-chloronronane 1.2- - - 6.00E-03 p 2.00E-04 I Mal 
124-48-1 Dibramochloramethane - - - 2.70E 05 CA 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-14 2nd 2020 
Parameter Svmbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from pull dovim Hst 
Tarqet Risk for Carcinoqens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinoqenic risk in column F) 
Tarqet Hazard Quotient for Non-Carcinoqens THQ 1 Enter taro et hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 
Avera"e Groundwater Temnerature (°C) Tow 25 Enter averaqe of the stabilized qroundwater temperature to correct Henrv's Law Constant for oroundwater taroet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk /UR Concentration RFC 
Indicator 

C Ca /UR Source" RIC Source" 

CAS Chemical Name fua/D lua/m3\ 
CR HQ 

lunfm~r1 lmQ/rri3) ; 
106-93-4 Dlbromoethane. 1.2- - - -- 6.00E-04 I 9.00E--03 I 
74-95-3 Dibromomethane Methvlene Bromide) -- 4.00E--03 X 
764-41-0 Dlchloro-2-butene. 1.4-- - - - 4.20E-03 p 
1476-11-5 Dichloro-2-butene. cis-1 4- 4.20E-03 p 
110-57-6 Dlchloro-2-butene. trans-1.4-- 4.20E--03 p 
95-50-1 Dichlorobenzene, 1,2- - - - 2.00E-01 H 
106-46 7 Dichlorobenzene. 1.4-- 1.10E-05 CA 8.00E-01 I 
75-71-8 Dichlorodffiuoromethane 1.00E-01 X 
75-34-3 Dichtoroethane. 1.1- 3.0E+01 6.80E+00 8.9E-07 No RfG 1.60E-06 CA 
107 06-2 Dich!oroethane. 12- 2.60E--05 I 7.00E-03 p 
75-35-4 Dichloroethvlene. 1, 1- 3.2E+00 3.41E+00 NolUR 3.9E-03 2.00E-01 I 
78-87-5 Dichlorooropane. 1.2- - - - 1.00E--05 CA 4.00E-03 I 
542-75-6 Dichloronronene 1 3- 4.00E 06 I 2.00E-02 I 
77-73-6 Dicvclooentadiene - - - 3.00E--04 X 
75-37-6 Difluoroethane, 1,1- -- - - 4.00E+01 I 
94-58-6 Dihvdrosafrole 1.30E-05 CA 
108-20-3 Dilsooropvl Ether -- - -- 7.00E--01 p 
68-12-2 Dimethvtformamide 3.00E--02 I 
57-14-7 Dimethvlhvdrazine 1.1- 2.00E-06 X 
540-73-8 Dimethvlhvdrazlne. 1.2- -- - - 1.60E-01 CA 
513-37-1 Dimethvlvlnvlchloride - - - 1.30E-05 CA 
123-91-1 Dioxane. 1.4- 5.00E-06 I 3.00E-02 I 
106--89-8 Epichlorohvdrln - - - 1.20E-06 I 1.00E--03 I 
106-88-7 Enox,,butane. 1.2- -- 2.00E-02 I 
111-15-9 Elho thanol Acetate. 2- 6.00E-02 p 
110-80-5 E/ho thanol 2- 2.00E--01 I 
141-78-6 Ethyl Acetate 7.00E--02 p 
75-00-3 Ethyl Chloride (Chloroethanel - - - 1.00E+01 I 
97 63 2 Ethyl Methacrvlate 3.00E-01 p 
100-41-4 Ethyl benzene 2.50E--06 CA 1.00E+00 I 
75-21--8 Ethylene Oxide - - - 8.80E--05 CA 3.00E-02 CA 
151-56-4 Ethvleneimine 1.90E--02 CA 
50-00-0 Formaldehvde - - - 1.30E-05 I 9.80E-03 A 
64-18-6 Formic Acid - - - 3.00E-04 X 
98 011 Furfural 5.00E--02 H 
765-34-4 Glvridvl -- - - 1.00E-03 H 
76-44--8 Heotachlor 1.30E-03 I 
1024-57-3 Hentachlor Enoxide - - - 2.60E-03 I 
39635-31-9 Heptachloroblphenvl. 2,3 3'.4.4-',5 5'- (PCB 189\ -- - -- 1.10E-03 E 1.30E-03 E 
118-74-1 Hexachlorobenzene 4.60E-04 I 
38380-08-4 Hexachlorobiohenvl. 2,3.3'.4.4'.5- [PCB 156) - - - 1.10E-03 E 1.30E-03 E 
69782-90-7 Hexachlorobiohenvl. 2,3 3'.4.4'.5'- (PCB 157) 1.10E-03 E 1.30E--03 E 
52663-72-6 Hexachlorobiohenvl, 2,3'.4,4',5,5'- (PCB 167) -- - 1.10E-03 E 1.30E-03 E 
32774-16-6 Hexachlorobiphenvl 3 3' 4 4' 5 5'- fPCB 169\ - -- - 1.10E+00 E 1.30E--06 E 
87-68-3 Hexachlorobutadiene 2.20E-05 I 
77-47-4 Hexachlorocvclopentadiene - - 2.00E--04 I 

X 67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E--02 I 
822-06-0 Hexamethvlene Diisocvanate. 1.6- 1.00E--05 I 
110-54-3 Hexane. N- - - - 7.00E--01 I 
591-78-6 Hexanone, 2- - - - 3.00E--02 I 
302--01-2 Hvdrazine 4.90E-03 I 3.00E-05 p 

7647-01 0 Hvdronen Chloride - - - 2.00E--02 I 
74-90-8 Hvdro□en Cvanide -- 8.00E--04 I 
7664 39 3 Hvdroqen Fluoride - - - 1.40E--02 CA 
7783--06-4 Hvdroqen Sulfide 2.00E-03 I 
67-63-0 Jsonronanol - 2.00E--01 p 

7439-97-6 Mercurv (elemental) - - - 3.00E--04 I 
126..Q8-7 Methacrvlonitrile 3.00E-02 p 
67-56-1 Methanol - - - 2.00E+01 I 
110-49-6 Me/h ethanol Acetate, 2- 1.00E-03 p 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC---IAC) Calculator Version 3A, June 2015 RS Ls 
~ ... 1!H ... 4 _ _?n_d 2020 
Parameter Symbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Taro et Risk for Carcinonens TCR 1.00E--06 Enter target risk for carcinogens (for comnarlson lo the calculated VI carcinogenic rlsk in column F) 
Tarqet Hazard Quotient for Non-Carcinogens THO 1 Enter taroet hazard ouotient for non-carcinogens (for comparison to the calculated VI hazard in column G 
Averaqe Groundwater Temperature (°C) Tow 25 Enter averane of the stabilized nroundwater temnerature to correct Henry's Law Constant for qroundwater ta met concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard Inhalation Unit Reference Mutagenic 

Concentration Concentration Risk Rlsk IUR Concentration RFC Indicator 
Cow Cia IUR Source* RiC Source* 

CAS Chemlcal Name lun/L\ /uo/rn21 CR HQ 
(uu/mar1 rm,./mal ; 

109-86-4 Methoxvethanol. 2--- - - - 2.00E-02 I 
96---33---3 Methvl Ar,rvlate 2.00E---02 p 
78---93---3 Methvl Ethvl Ketone (2---Butanonel - 5.00E+00 I 
60---34-4 Meth,A H""razine 1.00E-03 X 2.00E---05 X 
108-10---1 Methvl lsobuM Ketone (4---methvl---2---pentanone) 3.00E+00 I 
624---83---9 Metlwl lsocvanate - 1.00E---03 CA 
80---62---6 Metlwl Methacrvlate - - - 7.00E---01 I 
25013---15-4 Methvl Stvrene (Mixed !somers) 4.00E---02 H 
1634--04-4 Methvl tert-Butvl Ether (MTBEl - 2.60E-07 CA 3.00E+00 I 
75---09---2 Methvlene Chloride - - - 1.00E-08 I 6.00E---01 I M,t 
2385---85-5 Mirex 5.10E---03 CA 
64742-95---6 Naphtha, Hiqh Flash Aromatic (HFAN) NoHLC 1.00E-01 p 
91---20-3 Naphthalene - - - 3.40E---05 CA 3.00E--03 I 
13463---39---3 Nickel Carbonvl NoHLC 2.60E---04 CA i.40E-05 CA 
98---95-3 Nitrobenzene 4.00E---05 I 9.00E-03 I 
75-52-5 Nitromethane - - - 8.80E---06 p 5.00E--03 p 
79-46-9 Nltropropane, 2--- -- 2.70E-03 H 2.00E--02 I 
62---75---9 Nrtrosodimethvlamine. N- - - - 1.40E---02 I 4-00E---05 X Mui 
924---16---3 Nrtroso--di-N--butvlamine, N 1.60E-03 I 
10595---95---6 Nrtrosorneth lethvlamine. N- 6.30E-03 CA 
111---84--2 Nonane, n--- - - - 2.00E---02 p 
32598 14-4 Pentachlorobiohenvt 2.3.3'.4.4'- (PCB 1051 1.10E--03 E 1.30E---03 E 
74472-37---0 Pentachlorobinhenyl 2.3.4 4' 5--- (PCB 1141 - - - 1.10E-03 E 1.30E--03 E 
31508-00---6 Pentachlorobiohenvl. 2.3'.4.4".5--- (PCB 1181 - - - 1.10E-03 E 1.30E---03 E 
65510-44--3 Pentachlorobiohenvl, 2',3.4,4",5-- (PCB 123) 1.10E-03 E 1.30E---03 E 
57465---28---8 Pentachlorobiohenvl. 3.3'.4.4'.5--- (PCB 1261 - - - 3.80E+00 E 4.00E---07 E 
109---66-0 Pentane, n- - - - 1.00E+00 p 
75-44-5 Phosoene 3.00E---04 I 
7803---51-2 Phosohine - - - 3.00E-04 I 
123-38-6 Prooionaldehvde - - - 8_QQE--03 I 
103---65---1 Proovl benzene 1.00E+00 X 
115-07---1 Proov!ene - - - 3_QQE+00 CA 
107---98---2 Pronulene Glurol Monomethul Ether 2.00E+00 I 
75---56---9 Propylene Oxide - - - 3.70E--06 I 3.00E---02 I 
100---42-5 Stvrene - - - 1.00E+00 I 
7446---11---9 Sulfur Trioxide NoHLC 1.00E-03 CA 
1746---01---6 TCDD 23.78--- - - - 3.80E+01 CA 4.00E---08 CA 
70362-50-4 Tetrachlorobiphenvl. 3.4.4',5-- (PCB 81 l 1.10E--02 E 1.30E---04 E 
630---20---6 Tetrachloroethane.1.1.12--- - 7.40E--06 I 
79---34---5 Tetrachloroethane, 1,1,2,2--- - - - 5.80E--05 CA 
127-18-4 Tetrachloroethvlene 2.60E-07 I 4.00E-02 I 
811---97---2 Tetrafluoroethane 111 2--- - - - 8.00E+01 I 
109-99-9 Tetrahvdrofuran 2.00E+00 I 
7550-45---0 Titanium Tetrachloride NoHLC - - 1.00E-04 A 
108---88---3 Toluene - - - 5.00E+00 I 
76---13---1 Trichloro---1.2.2---lrifluoroethane. 1.1.2--- 3.00E+01 H 
120-82---1 Trichlorobenzene. 1,2.4-- - - - 2.00E---03 p 
71--55---6 Trichloroethane, 1,1, 1- 4.1E+01 2.89E+01 NolUR 1.3E---03 5_0QE+00 I 
79--00---5 Trichloroethane. 1.1.2--- 1.60E-05 I 2.00E---04 X 
79-01---6 T richloroethvlene 92E+00 3.70E+00 1.2E-06 4.2E-01 4.10E-06 I 2.00E-03 I Mut 
75---69-4 T richlorofluoromethane 7.00E---01 H 
96---18-4 Trichloronrooane. 1.2.3--- - 3.00E--04 I Mut 
96-19---5 Trichloroorooene.1.2.3- - - 3.00E---04 p 
121---44--8 Triethvlarnine 7.00E---03 I 
526---73---8 Trirnethvlbenzene. 1.2.3--- - - - 5.00E---03 p 

95---63---6 Trimethvlbenzene. 12.4-- 7.00E-03 p TCE 
108---05-4 Vin I Acetate - 2_Q0E---01 I 
593---60---2 Vinvl Bromide - - - 3.20E--05 H 3.00E---03 I 
75---01-4 Vin~l Chloride 8.0E---01 9.09E---01 3.3E-07 2.1E-03 4.40E--06 I 1.00E---01 I M,t 
108---38-3 Xvlene, m--- - - - 1.00E---01 s 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-JAC) Calculator Version 3.4, June 2015 RSLs 
MW-14 2nd 2020 
Parameter mbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Taroet Risk for CarcinoQens TCR 1.00E-06 Entertaraet risk for carcinogens (for comparison to the calculated VJ carcinogenic risk in column F) 
Tarnet Hazard Quotient for Non-CarcinoQens THQ 1 Enter target hazard nuotient for non--carcinonens for comparison to the calculated VJ hazard in column G) 

Averaae Groundwater Temaerature r°Cl Tow 25 Enter averaae of the stabilized oroundwaler temoerature to correct Henrv's Law Constant for aroundwater taroet concentrations 

CAS 
95-47-6 
106-42-3 
1330-20-7 
140-88-5 

Notes: 

(1) 

(2) 

Chemical Name 
Xylene. o-
X"iene P-
Xylenes 
Ethvl Acrvlate 

Inhalation Patllway Exposure Parameters fRME}: 

Exposure Scenario 
Avera,iin,i time for carcino,iens 
Avera,iin,i time for non-carcino,iens 
Exposure duration 
Exposure frequency 
Exposure tlme 

Generic Attenuation Factors: 

Source Medium of Vapors 
Groundwater 
Sub-Slab and Exterior Soil Gas 

Site 
Groundwater 
Concentration 

Cow 
/un/L\ 

Calculated 
Indoor Air 

Concentration 
Cia 

(ualm3l 

-

-

Units 

'""' '""' '""' (days/yr) 
{hr/day) 

(-) 
(-) 

VI 
Carcinogenic 

Risk 

CR 

-

-

Vl Hazard 

HQ 

-

-

Residential 

Symbol 
ATcRGW. 

-ATnc R..GW 
E□ .R·GW·· 
EF R GW 
ET.~.GW ... 

Value 
70 
26 
26 
350 

2"1-"'" 

Residential 

Inhalation Unit 
Risk IUR 

IUR Source* 

/un/ms,-1 

Commercial 

Symbol 
---ATc C.Gw-· 

ATnc C-GW 
ED.C GW 
EF·-c· GW 

.. ET_(:; GW,_ 

Value 
. 70 

25-; 
25 

250 
8 __ -

Commercial 

Value Symbol Value 
- O_OQ1 . Afi:iw C GW 0.00:1 

Reference 
Concentration 

RfC 
rmn/m31 

1.00E--01 
1.00E-01 
1.00E-01 
8.00E-03 

Symbol 
AFAW-R GW 

... hF:.ss_ ILGW._ _O._Q;3 __ --'---~--'.:.AF};:;.L.G.J3W _____ _-0)l_3_. ·-----·· 

(3) Formulas 

(4) 

Cia, ta met= MIN( Cia,c: Cia,ncl 
Cia,c (LJA/m3) = TCR x A Tc x (365 days/yr) x (24 hrs/day)/ (ED x EF x ET x ]UR) 
Cia,nc (uQ/m3) = THQ x ATnc x (365 davs/vr) x (24 hrs/day) x RfC x (1000 LJQ/mq) / (ED x EF x ET) 

Special Case Chemicals 

Trichloroethylene 

Residential 

Symbol 
mlURTCE- R GW 

llJRfQl:;:-,RJ~W _ 

Value 
·1-.-00E:.06 
_3,.,10E::0~ .. 

Commercial 

Symbol Value 
IURTCE C GW O.OOE+OO 

.JURJC.E.,_C_ .GW. A-~1.0.E.~0ji_ 

Muta,ienlc Chemicals The exaosure durations and aae-deoendent adiusbnent factors for mutaoenic-mode-of-action are listed in the table below: 

Note: This section applies to trichloroethylene and other 
mutagenic chemicals, but not to vinyl chloride. 

Age Cohort 

0:>2 VBars - ' 
2-6 Years 
6-16 years 

_16_:.?.6:.\11.a~ " 

Exposure 
Duration 

2 
4 
10 
19 ... 

Age-dependent adjustment 
facto, 

10 
3 
3 
.1 

RFC 
Mutagenic 

Source* 
Indicator 

s 
s 
I 
p 

i 

Selected (based on 
scenario} 

Symbol Value 
.. ---ATC GW 70 

Atnc. GW . 25 
EDt,GW 25 
EF GW 250 
ETGW. . ____ 8 

Selected (based on 
scenario) 

Symbol Value 
AFi:lw GW 0.001 
AFss_GW., .0.03 

Selected (based on 
scenario) 

Symbol Value 
mlURTCE .GW O:00J::+00 
_ IUR,J:CE_ GW.;4_.10~--0§ 

Mutagenic-mode--of-action {MMOA) adjustment factor·_ .' 25 --•--•---- ]This factor is used in the equations for mutaAenic chemicals 

Vinvl Chloride See the NaYiQation Guide equation for Cia,c for vinyl chloride. 

Notation: 
I = IRIS: EPA lnte,irated Risk lnformatlon Svstem (IRIS). Available online at _http;[/wyvyv.epaJ1ovllrts/.su.b.$1/in®.~ 
P = PPRlV. EPA Provisional Peer Reviewed Toxicity Values (PPR1Vs). Available online at: h!IDJ./hbPJ)rtv .oml.P.OV/PPrtvaS.tiirnJ 
A= AQencv for Toxic Substances and Disease ReQfstrv (ATSDR) Minimum Risk Levels (MRLs). Available online at: 
CA= California Environmental Protection AQencv/Office of Environmental Heafth Hazard Assessment assessments. Available online at: 
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEASTI database. Avallable onllne at: 
S = See RSL User Guide, Section 5 
X = PPRTV Appendix 
Mut = Chemical acts according to the mutaQenic-mode-of-actron, special exposure parameters apply (see footnote (4) above). 
VC = Special exposure equation for vinyl chloride aoplies (see NaYiQation Guide for equation). 

ht(p;/fwww.atsd.racd.c;,__gQv/mr1s/inde)Llljfl'.]_I 
h_ttp://v-N-Nif."oeti.b~v/risk/Chernica)OB/i!.7dex.asp 

l"Jtt.l.llfill.iacllilast.01111.,_ggy_fb!z?st,s_html 

TCE = Special muta,ienic and non-mutaQenic IURs fortrichloroethylene apply (see footnote (4) above). 
Yellow hlQhllQhtinA indicates site-specific parameters that mav be edited bvthe user. 
J3lue __ hLohlig_hti1_1fli!tdj~l'l.5:_exp_osur_e Jact_ors_th8t_a:re bas!,d {1fl:R.tsk_:h5$'.!;l~!;i!l_H;yi~_ilJ1@.fo/$gi,E:ffimi{ (RAGS) ·or ~PA yapo_r iriti:uS[q_n_Al,lidiin:i~;:WtiJChi1erie,i:~lly ~hol!1d _ rio(i:ie_ Cf)a_nged_. 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-IAC} Calculator Version 3.4, June 2015 RSLs 
MW-142nd2020 
Parameter Svmbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from null down Hst 
Ta met Risk for Carcinooens TCR 1.00E...06 Enter taroet rlSk for carcinogens (for comparison to the calculated VI carcinuuenic risk in column F) 
Taroet Hazard Quotient for Non-CarcinoQens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column GJ 
Averaqe Groundwater Temperature 1°C) Tow 25 Enter averaoe of the stabilized oroundwater temperature to correct Henrv's Law Constant for oroundwatertaroet concentrations 

Site Calculated VJ 
Reference Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC 
Indicator 

Cow Cia IUR Source* RfC Soul'Ce* 

CAS Chemical Name {ug/L) (uo/m3) 
CR HQ 

(ualm3r 1 lmo/m3\ ; 
_Pink h,i,ghlighting_ indicates VI carcinogenic risk qrealt1r than the ta met risk for carcinogens (TCR) or VI Hazard i:ireaterthan or equal to the tal"):let hazard quotient for non-carcinooens (THQJ. 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RS Ls 
MW-15 2nd 2020 
Parameter s bol Value Instructions 
Exposure Scenario Scenario Commercial Select residentia! or commercial scenario from oull down list 
T arqet Risk for Carcinoqens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F 
Taroet Hazard Quotient for Non-CarcinoQens THQ 1 Enter tarqet hazard quotient for non-carcinogens {for comparison to the calculated VI hazard in column G) 
Averane Groundvvater Temnerature (°C) Tow 25 Enter averaae of the stabilized oroundvvater temperature to correct Hennis Law Constant for nroundvvater taraet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC 
Indicator 

C Cia IUR Source* RIC Source* 

GAS Chemical Name lun/Li lun/m3) 
CR HQ 

lunlm"'-1 (mq/m3) ; 
X 75-07-0 Acetaldehvrie - - 220E-06 I 9.00E-03 I 

67-64-1 Acetone 3.10E+01 A 
75--86-5 Acetone Cvanohvdrin 2.00E-03 X 
75-05-8 Acetonitrile - - - 6.00E-02 I 
107-02-8 Acrolein 2.00E-05 I 
79-10-7 Acrylic Acld - 1.00E-03 I 
107-13-1 Acrvlonitrile - - - 6.80E-05 I 2.00E-03 I 
309-00-2 A!drin 4.90E-03 I 
107-18-6 A!lvl A!cohol 1.00E-04 X 
107-05-1 Allvl Chloride - - - 6.00E-06 CA 1.00E-03 I 
7664-41-7 Ammonia 1.00E-01 I 
75--85-4 Am,JAlcohol tert- - - - 3.00E-03 X 
12674-11-2 Aroclor 1016 - - - 2.00E-05 s 
11104-28-2 Aroclor 1221 5.70E-04 s 
11141-16-5 Aroclor 1232 - -- - 5.70E-04 s 
53469-21-9 Aroclor 1242 - -- - 5.70E-04 s 
12672-29-6 Aroclor 1248 5.70E-04 s 
11097-69-1 Aroclor 1254 - - 5.70E-04 s 
11096-82-5 Aroclor 1260 5.70E-04 s 

X 103-33-3 Azobenzene 3.10E-05 I 
56-55-3 Benzfalanthracene - - - 1.10E-04 CA Met 
71-43-2 Benzene - - - 7.80E-06 I 3.00E-02 I 
100-44-7 Benzvl Chloride 4.90E-05 CA 1.00E-03 p 
92-52-4 Biohenvl.1.1'- - - - 4.00E-04 X 
108-60-1 Bis(2--chloro-1--methvlethvl) ether - - - 1.00E-05 H 
111-44-4 Bis(2--chloroethvllether - - - 3.30E-04 I 
542-88-1 Bis( chloromethvllether - - - 620E-02 I 
10294-34-5 Boron Trichloride 2.00E-02 p 
7637-07-2 Boron Trifluoride NoHLC - - 1.30E-02 CA 
107-04-0 Bromo-2-chloroethane, 1- 6.00E-04 X 
108-86-1 Bromobenzene - - - 6.00E-02 I 
74-97-5 Bromochloromethane -- - - 4.00E-02 X 
75-27-4 Bromodichloromethane 3.?0E-05 CA 
75-25-2 Bromoform - - - 1.10E-06 I 
74-83-9 Bromomethane 5.00E-03 I 
106-99-0 Butadiene, 1,3 3.00E-05 I 2.00E-03 I 
78-92-2 Butvl alcohol sec- - - 3.00E+01 p 
75-15-0 Carbon Disulfide -- -- 7.00E-01 I 
56-23-5 Carbon Tetrachloride - - - 6.00E-06 I 1.00E-01 I 
12789-03--6 Chlordane - - - 1.00E-04 I 7.00E-04 I 
7782-50-5 Chlorine 1.50E-04 A 
10049-04-4 Chlorine Dioxide - -- 2.00E-04 I 
75-68-3 Chloro--1.1-difluoroethane. 1- 5.00E+01 I 
126-99--8 Chloro--1,3-butadiene 2- -- 3.00E-04 I 2.00E-02 I 
108-90-7 Chlorobenzene -- - - 5.00E-02 p 

98-56-6 Chlorobenzotrifluorlde, 4- 3.00E-01 p 
75-45-6 Chlorodifluoromethane - 5.00E+-01 I 
67-66-3 Chloroform - - - 2.30E-05 I 9.80E-02 A 
74-87-3 Chloromethane 9.00E-02 I 
107-30-2 Chloromethvl Meth I Ether - - - 6.90E-04 CA 
76-06-2 Chlorooicrin 4.00E-04 CA 
8007-45-2 Coke Oven Emissions - 620E-04 I Met 
98-82-8 Cumene - - - 4.00E-01 I 

X 5712 5 Cyanide /CN-1 8.00E-04 s 
110-82-7 Cvclohexane - - - 6.00E+OO I 
108-94-1 Cvclohexanone 7.00E-01 p 

110-83-8 Cvclohexene - - 1.00E+OO X 
72-55-9 ODE, p,p'- - - 9.70E-05 CA 
96-12-8 Dibromo 3--chlorooropane 1 2- 6.00E-03 p 2.00E-04 I Mm 
124-48-1 Dibromochloromethane - - - 2.70E-05 CA 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RS Ls 
MW-15 2nd 2020 
Parameter Svmbo[ Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tarnet Risk for CarcinoQens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VJ carcinogenic risk in column F) 
Tarqet Hazard Quotient for Non-Carcino□ens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated V1 hazard in column G) 
Averaqe Groundwater Temperature C'C) TQW 25 Enter averaoe of the stabilized oroundwater temperature to correct Henrv's Law Constant for oroundwater taroet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic V(Hazard lnhalation Unit Reference Mut.agenic 

Concentration Concentratiort Risk 
Risk IUR Concentration RFC Indicator 

w Cia IUR Source,. 
RIC Source* 

CAS Chemical Name (uo/L) fuQ/m(ll CR HQ 
(un/m3)"1 (mQ/m31 i 

106-93-4 Dibromoethane. 1,2- 6.00E..Q4 I 9.00E-03 I 
74-95-3 Dibromomethane (Methylene Bromide) - - 4.00E-03 X 
764-41-0 Dichiaro 2-butene. 1.4- -- 4.20E-03 p 
1476-11-5 Dichloro-2-butene. cis-1 4- -- -- -- 4.20E-03 p 
110-57-6 Dichloro-2-butene. trans-1.4- -- 4.20E 03 p 
95-50-1 Dichlorobenzene. 1.2- -- 2.00E-01 H 
106-46-7 Dichlorobenzene, 1.4- 1.10E-05 CA 8.00E-01 I 
75-71-8 Dichlorodifluoromethane 1.00E-01 X 
75-34-3 Dichloroethane 11- - - - 1.60E-06 CA 
107-06-2 Dichloroethane. 1,2- 2.60E-05 I 7.00E-03 p 
75-35-4 Dichloroethylene. 1.1- - 2.00E-01 I 
78-87-5 Dichloronronane. 1 2- 1.00E-05 CA 4.00E-03 I 
542-75-6 Dichloroorooene. 1.3- 4.00E-06 I 2.00E-02 I 
77-73-6 Dicvclooentadiene - - - 3.00E-04 X 
75-37-6 Difluoroethane.1.1 4.00E+01 I 
94-58-6 Dihvdrosafrole 1.30E-05 CA 
108-20-3 Diisoorooyl Ether - - - 7.00E-01 p 
68-12-2 Dimethv!formamide 3.00E-02 I 
57-14-7 Dimethylhydrazine.1.1- - - 2.00E-06 X 
540-73--8 Dimethvlhvdrazine. 1.2- - - - 1.60E-01 CA 
513-37-1 Dirnethylvinylchloride 1.30E-05 CA 
123-91-1 Dioxane. 1.4- - - - 5.00E-06 I 3.00E-02 I 
106-89--8 Eoichlorohydrin - - - 1.20E-06 I 1.00E-03 I 
106-88-7 Eooxvbutane, 1,2- 2.00E--02 I 
111-15-9 Ethowethanol Acetate, 2- - - - 6.00E-02 p 
110-80-5 Ethoxvethanol, 2 2.00E-01 I 
141-78-6 Ethyl Acetate 7.00E--02 p 
75-00-3 Ethyl Chloride (Chloroethanel - - - 1.00E+01 I 
97-63-2 Ethyl Methacrvlate 3.00E-01 p 
100-41-4 Ethvlbenzene 2.50E-06 CA 1.00E+00 I 
75-21---8 Ethylene Oxide - - - 8.80E-05 CA 3.00E-02 CA 
151-56-4 Eth leneimine 1.90E-02 CA 
50-00--0 Formaldehyde 1.30E-05 I 9.80E-03 A 
64-18-6 Formic Acid - - - 3.00E-04 X 
98-01-1 Furfural 5.00E-02 H 
765-34-4 Glycidyl -- - - 1.00E-03 H 
76-44-8 Heptachlor - - - 1.30E-03 I 
1024-57-3 Heotachlor Eooxide -- 2.60E-03 I 
39635-31-9 Heotachloroblohem I 2 3.3' 4 4' 5 5'- /PCB 189) - - - 1.10E-03 E 1.30E-03 E 
118 74-1 Hexachlorobenzene 4.60E-04 I 
38380-08-4 Hexachlorobinhenvl 2.3 3'.4 4' 5- {PCB 156\ - -- - 1.10E-03 E 1.30E-03 E 
69782-90-7 Hexachlorobiohenyl, 2.3.3'.4.4'.5'- /PCB 157) -- -- -- 1.10E-03 E 1.30E-03 E 
52663-72-6 Hexachlorobi henvl 2.3' 4.4' 5 5'- (PCB 167) - - 1.10E-03 E 1.30E-03 E 
32774-16-6 Hexachlorobiohenyl. 3.3'.4.4'.5.5'- (PCB 169) - - - 1.10E+00 E 1.30E-06 E 
87-68-3 Hexachlorobutadiene 220E-05 I 
77-47-4 Hexachlorocvclooentadiene - - - 2.00E-04 I 

X 67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 I 
822-06-0 Hexamethulene Diisoc"anate. 1.6- 1.00E-05 I 
110-54-3 Hexane. N- - - - 7.00E-01 I 
591-78-6 Hexanone 2- 3.00E-02 I 
302-01-2 H1mrazine 4.90E-03 I 3.00E-05 p 
7647-01-0 Hvdrooen Chloride - - - 2.00E-02 I 
74-90-8 Hvdroaen Cvanide 8.00E-04 I 
7664 39-3 Hvdroqen Fluoride - - 1.40E-02 CA 
7783-06-4 Hvdroaen Sulfide - - - 2.00E-03 I 
67-63-0 Jsonronanol 2.00E-01 p 
7439-97-6 Mercurv (elemental) - - - 3.00E-04 I 
126-98-7 Methacrvlonitrile 3.00E-02 p 
67-56-1 Methanol - - - 2.00E+01 I 

110-49 6 Methoxvethanol Acetate 2- 1.00E-03 p 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RS Ls 
MW-15 2nd 2020 
Parameter Symbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tarqet Risk for Carcinonens TCR 1.00E-06 Enter target risk for carcinoaens /for comparison to the calculated VI carcinogenic rlsk in column r---I 
Tarqet Hazard Quotient for Non-Carcinoqens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column Gl 
Averaqe GroundwaterTemoerature r°C) Tow 25 Enter average of the stabilized aroundwater temperature to correct Henry's LawCanstantfar nraundwater tarnet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC Indicator 
C0 w Gia IUR Source'" 

RIC Source* 

GAS Chemical Name (ua!L\ /ua/m31 
CR HQ 

(un/m3\-t (ma/m
3
' ; 

109 86-4 Methoxvethanol 2- 2.00E-02 I 
96-33-3 Methvl Acrvlate 2.00E-02 p 
78-93-3 Methvl Ethvl Ketone /2-Bu!anone) - - - 5.00E+00 I 
60-34-4 Methvl Hvdrazlne 1.00E-03 X 2.00E-05 X 
108-10-1 Methvl lsobutvl Ketone (4-methvl-2-oentanone) 3.00E+00 I 
624-83-9 Methvl lsocvanate 1.00E-03 CA 
80-62-6 Methvl Methacrvlale 7.00E-01 I 
25013-15-4 Methyl Stvrene /Mixed lsomersl -- 4.00E-02 H 
1634-04---4 Methyl tert-Butvl Ether /MTBE\ - - - 2.60E-07 CA 3.00E+00 I 
75-09-2 Methylene Chloride -- 1.00E-08 I 6.00E-01 I Met 
2385-85-5 Mirex -- 5.10E-03 CA 
64742-95-6 Naphtha. Hiqh Flash Aromatic (HFAN) NoHLC - - 1.00E-01 p 
91-20-3 Nanhthalene 3.40E-05 CA 3.00E-03 I 
13463-39-3 Nickel Carbonvl NoHLC 2.60E-04 CA 1.40E-05 CA 
98-95-3 Nitro benzene - - - 4.00E-05 I 9.00E-03 I 
75-52-5 Nitromethane 8.80E-06 p 5.00E-03 p 
79-46-9 Nitroorooane. 2- - 2.70E-03 H 2.00E-02 I 
62-75-9 Nitrosodimethvlamine, N- 1.40E-02 I 4.00E-05 X Met 
924-16-3 Ni!roso-di-N-butvlamlne. N- 1.60E-03 I 
10595-95-6 Nitrosomethvlethvlamine. N- - - 6.30E-03 CA 
111-84-2 Nonane. n- - - - 2.00E-02 p 
32598-144 Pentachlarobinhen"l 23 3' 4 4'- PCB 105 1.10E-03 E 1.30E-03 E 
74472-37-0 Pentachlorobiphenvt 2,3.4.4",5- (PCB 1141 - - - 1.10E-03 E 1.30E-03 E 
31508-00-6 Pentachlorobi,..hen"I 2 3' 4.4' 5- IPCB 118] 1.10E-03 E 1.30E-03 E 
65510-44--3 Pentachlorobiohenvl. 2'.3.4.4'.5- (PCB 1231 1.10E-03 E 1.30E-03 E 
57465-28-8 Pentachlorobiohenvl. 3.3'.4.4'.5- /PCB 1261 - - - 3.80E+00 E 4.00E-07 E 
109-66-0 Pentane, n- -- 1.00E+00 p 
75-44--5 Phosoene - - - 3.00E--04 I 
7803-51-2 Phosphine 3.00E-04 I 
123-38-6 Prooionaldehvde 8.00E-03 I 
103-65-1 Proovl benzene - - - 1.00E+00 X 
115-07-1 Proovlene 3.00E+00 CA 
107-98-2 Propylene Glvcol Monomethvl Ether - - - 2.00E+00 I 
75-56-9 Proovlene Oxide - - -- 3.?0E-06 I 3.00E-02 I 
100-42-5 Stvrene 1.00E+00 I 
7446-11-9 Sulfur Trioxide NoHLC - - 1.00E-03 CA 
1746-01-6 TCDD. 2.3.7.8- - - - 3.80E+01 CA 4.00E-08 CA 
70362-50-4 Tetrachlorobiohenvl. 3.4.4".5- (PCB 81) 1.10E-02 E 1.30E-04 E 
630-20-6 Tetrachloroethane 1.112- - - - 7.40E-06 I 
79--34-5 Tetrachloroethane.1.1,2.2- - - - 5.80E-05 CA 
127-18-4 Tetrach!oroeth Jene 2.60E-07 I 4.00E-02 I 
811-97-2 Tetrafluoroethane.1,1.1,2- - - - 8.00E+01 I 
109-99-9 Telrahu-"rofuran 2.00E+00 I 
7550-45-0 lltanium Tetrachloride NoHLC - - 1.00E-04 A 
108-88-3 Toluene - - -- 5.00E+00 I 
76-13-1 Trichloro-1.2 2-trifluoroethane. 1.1.2- 3.00E+01 H 
120-82-1 Trichlorobenzene. 1.2.4- - - -- 2.00E-03 p 
71-55-6 Trichloroethane.1.11- - - -- 5.00E+00 I 
79-00 5 Trichloroethane, 1.1,2- 1.60E-05 I 2.00E-04 X 
79-01-6 Trichloroethvlene - - - 4.10E-06 I 2.00E-03 I Met 
75-69-4 T rlchlorofluoromethane 7.00E-01 H 
96-18-4 Trfchloroorooane. 1.2,3- - - - 3.00E-04 I Met 
96-19-5 Trichloroorooene. 1.2.3- 3.00E-04 p 
121-44-8 Trieth lamlne - - - 7.00E-03 I 
526-73-8 Trimethvlbenzene. 1,2.3- - - - 5.00E-03 p 

95-63-6 Trimeth,Abenzene 124- 7.00E-03 p TCE 
108-05-4 Vinvl Acetate - - - 2.00E-01 I 
593 60-2 Vinvl Bromide 3.20E-05 H 3.00E-03 I 
75-01-4 Vinvl Chloride - 4.40E-06 I 1.00E-01 I Met 
108-38-3 Xvlene. m- - - - 1.00E-01 5 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-15 2nd 2020 
Parameter Svmbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tarqet Risk for Carcinonens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinonenic risk in column 1-1 

Tarqet Hazard Quotient for Non-Carcinogens THO 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated V1 hazard in column G) 

Average Ground\NaterTemperalure ("C) Tew 25 Enter average of the stabilized c::iround\Naler temperature to correct Henry's Law Constant for c::iroundwater target concentrations 

CAS 
95-47-6 
106-42-3 
1330-20-7 
140-88-5 

Notes: 

(1) 

(2) 

Chemical Name 
Xvlene. o-
Xylene. P-
Xulenes 
Ethyl Acrviate 

Inhalation Pathway Exposure Parameters (RME): 

Exposure Scenario 
Averaqlnq time for carclnoqens 
AveraAinA time for non-carcinogens 
Exposure duration 
Exposure frequency 
Exposure time 

Generic Attenuation Factors: 

Source Medium of Vapors 
Ground\Nater 
Sub-Slab and Exterior Soil Gas 

(3) Formulas 
era. ta met= MIN( Cia,c; Cla.nc) 

Site Calculated 
Groundwater Indoor Air 
Concentration Concentration 

C Gia 
(ua/U /uq/m3

) 

-

Units 

(yrs) 
(yrs) 
(yrs) 

(days/yr) 
(hr/davl 

( - ) 
( - ) 

Cia,c (uq/m3) = TCRxATcx (365 days/yr) x (24 hrs/day) I (ED x EF x ETx IUR) 

VI 
Carcinogenic VI Hazard 

Risk 

CR HQ 

- -

Residential 

Symbol Value 
ATc R·GW 70 

. ATnc R GW 26 
ED"R GW 26 
EF-R GW 350 

·""ET .. R.GW ··-----' 24 ___ 

Residential 

Symbol Value 
P-FQw R &Iv 0.001 

.. .bF!l$ .. B .. :@IN . .: . .' 003 

Cla.nc (uq/m3l = THQxATncx (365 davs/vrl x (24 hrs/davl x RfC x (1000 uq/mq) / (ED x EFx ET) 

(4) Special Case Chemicals 

Trichloroethylene 

Residential 

Symbol Value 
m!UR,'rCE R 00 i:.OOE-06 .. 

!V.RIG~- R.GW, --~-.3,_1QE:-0!;>. 

Inhalation Unit 
Risk IUR 

IUR Source* 

ruolm3r1 

Commercial 

Symbol Value 
·~ATC C Gvt· .70 

ATnc C GW 25 
ED C·GW 25, 
EF C GW 250 
~LC __ GW ... 8 , 

Commercial 

Symbol Value 
~rw;_ C GIN 0.001 

.-.. ~_C: _GW__ . -· 0.03 

Commercial 

Symbol Value 
IURTCE C '-GW: b.OOE+OO. 
IUR,:c;E .. C_G\'Y_ •4.~0E~6 

Reference 
Concentration 

RfC 
lmq/m3

\ 

1.00E-01 
1.00E-01 
1.00E-01 
8.00E-03 

MutaQenic Chemicals The exoosure durations and aoe-deoendent adiustment factors for mutaoenic-mode-of-action are listed in the table below: 

Note: This section applies to trichloroethylene and other 
mulagenic chemicals, but not to vinyl chloride. 

Age Cohort 

·o.~2 years 
2S:.Qvears 
6~·1£years 

_16_~ 46 -~-ar.s __ 

Exposure 
Duration 

2 
4 
10 

_10 .... 

Age-dependent adjustment 
factor 

iO 
3 
3 

RFC 
Mutagenic 

Source-~ 
Indicator 

s 
s 
I 
p 

; 

Selected (based on 
scenario) 

Symbol Value 
ATc-GW -70 
Atnc GW 25 
ED GW 25 
EFiGW 250 

.aET ... GW _______ 8,. 

Selected (based on 
scenario) 

Symbol Value 
· AFQW G'/'J 0J}Ot 
.. Afs.s.,.G.'f'J ...•.. 0,.0_3, ... 

Selected (based on 
scenario) 

Symbol Value 
ITiiLiRTGE GW 0,00E+QO 

IUR"(CE~.GW 4-10E:-06 

Mutagenic-mode-of-action (MMOA) adjustment factor 

---~l 
25_" ·_: This factor is used in the equations for muta.ienic chemicals. 

Vinyl Chloride See the NaviAatlon Guide equation for Cia.c for vinvl chloride. 

Notation: 
l = IRIS: EPA lnteQrated Risk Information Svstem (IRIS). Available online at: trtti:rllwww eoa qnvlirls!subsl/in()~tilrr)I 
p = PPRlV. EPA Provisional Peer Reviewed Toxicity Values (PPRlVs). Available on line at ht'tp:/Jhhppft\l qml qov/pprtv.shtml 
A= AAency for Toxic Substances and Dlsease Registry (ATSDR) Minimum Risk Levels (MRLs). AvaUable on line at: 
CA= California Environmental Protection AAency/Office of Environmental Health Hazard Assessment assessments. Ava Hable on line at: 
H = HEAST. EPA Supeliund Health Effects Assessment Summary Tables (HEASTJ database. Available on line at: 
S = See RSL User Guide. Section 5 
X = PPRlV Appendix 
Mut = Chemical acts according to the mutasienic-mod&of-action. special exposure parameters apply {see footnote (41 above). 
VC = Special exposure equation for vinyl chloride applies (see Naviqation Guide for equation). 

hfu):Jlwww.atsdr.cdc.QQ_vl111rls/in,;l_ex.htrnl 
htlp:I/WVW1....m~hha.ca.qnv/risls!C.b~m[gil_DSllndex.as_p 

h_fu:,_JL.e_p;.-heast.ornlgQv/h!',a$t.$hlml 

TCE = Special mutaqenic and non-mutagenic IURs for trichloroethvlene apply (see footnote (4) above). 
YellowhiqhliqhlinA indicates site-specific parameters that may be edited by the user. 
Brl..(e Nfl~i[gb~DA.io<:ltc_ates..El:~Po_Suri,:fact9.1:S; Jh?t.are _bas,ed_ (in: Ris~~!;l_:;;~m.!tnt.G.uJqiiji_~_fqi:.._$'m~?rtJ:ro~J.RAGS1.6x..J;P.A.va"por _fotr_u,siori_gu_ii:1?119;\_;_y,ti_ich gen~ra11V. .sh6~1d ~iiot_b_e_ ch~_i:iA.e~: __ _ 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC•lAC) Calculator Version 3.4, June 2015 RSLs 
Mw.15 2nd 2029_ 
Parameter Symbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tam et Risk for Carclnooens TCR 1.00E-06 Enter target risk for carclnoaens ifor com arlson to the calculated VI carcinogenic risk in column F) 
Tarn et Hazard Quotient for Non·Carcinoqens THQ 1 Enter target hazard quotient for non·carcinoaens /for comoarison to the calculated VI hazard in column G) 
Averaae Groundwater Temperature (°C) Tow 25 Enter averane of the stabilized nroundwater temperature to correct Hen N"s Law Constant for qroundwater taraet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC 
Indicator 

Cow Gia IUR Source" RfC Source" 

CAS Chemical Name (uQ/U /ua/m3l 
CR HQ 

(ua/m31-7 lmn/m3\ i 
Pink hiqh!iQhtinQ Jndio;ates VJ carc[nogenic rfsk qreater than the taro et (isk for carcinoAens {TCR) Or VI Hazard Qreater than or equal to the taroet hazard auotientft;ir non-carcil10Q9f'ls {THQ). 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RS Ls 
MW-17 2nd202!!_ 
Parameter Symbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from null down list 
Taroet Risk for Carcinonens TCR 1.00E-06 Enter tarnet risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column Fl 
Taro et Hazard Quotient for Non-Carcinooens THQ 1 Enter target hazard □uotientfor non-carcinogens (for comparison to the calculated VI hazard in column G) 
Averaqe Groundwater Temperature (°C) Tow 25 Enter averaqe of the stabilized qroundwater temperature to correct Henrv's Law Constant for oroundwater taroet concentrations ... Calculated VI 

Groundwater Indoor Air Carcinogenic VI Hazard 
Inhalation Unit Reference Mut,!.genic 

Concentration Concentration Risk Risk IUR Concentration RFC 
Indicator 

Cqw Gia IUR 
So.nee• 

RfC Source* 
CR HQ GAS Chemical Name /ua/U /ua/m3

\ luntm31"1 lmn/m3\ ; 
X 75-07-0 Acetaldehvde 2.20E-06 I 9.00E-03 I 

67-64-1 Acetone 3.10E+01 A 
75----86-5 Acetone Cvanohvdrin - - - 2.00E-03 X 
75-05--8 Acetonitrile 6.00E--02 I 
107-02-8 Acrolein 2.00E-05 I 
79-10-7 Acrvlic Acid - - - 1.00E-03 I 
107-13-1 Acrvlonitrile 6.80E-05 I 2.00E-03 I 
309-00-2 Aldrin - - 4.90E-03 I 
107-18-6 Allvl Alcohol 1.00E-04 X 
107-05-1 Allvl Chloride 6.00E-06 CA 1.00E-03 I 
7664-41-7 Ammonia - - - 1.00E-01 I 
75----85-4 Amvl Alcohol, tert 3.00E-03 X 
12674-11-2 Aroclor 1016 - 2.00E-05 s 
11104-28-2 Aroclor 1221 - - - 5.70E-04 s 
11141-16-5 Aroclor 1232 5.70E-04 s 
53469-21-9 Aroclor 1242 - - - 5.70E-04 s 
12672-29-6 Aroclor 1248 5.70E-04 s 
11097-69-1 Aroclor 1254 5.70E--04 s 
11096-82-5 Aroclor 1260 - - - 5.70E--04 s 

X 103-33-3 Azobenzene - - - 3.10E--05 I 
56-55-3 Benzfa lanthracene 1.10E--04 CA Met 
71-43-2 Benzene 7.80E--06 I 3.00E-02 I 
100-44-7 Benzvl Chloride - - - 4.90E--05 CA 1.00E-03 p 
92-52-4 Binhen"l. 1 1'- 4.00E-04 X 
108-60-1 Bis(2--chloro-1-methvlethvll ether 1.00E-05 H 
111-44-4 Bis(2--chloroethvllether - - - 3.30E-04 I 
542 88 1 Bis(chloromethvl)ether -- 620E-02 I 
10294-34-5 Boron Trichloride - - -- 2.00E-02 p 
7637-07-2 Boron Trifluoride NoHLC - 1.30E-02 CA 
107-04-0 Bromo-2--chloroethane, 1- 6.00E-04 X 
108-86-1 Bromobenzene - 6.00E--02 I 
74-97-5 Bromochloromethane 4.00E-02 X 
75-27-4 Bromodichloromethane - - - 3.70E-05 CA 
75-25-2 Bromoform - - - 1.10E-06 I 
74-83-9 Bromomethane 5.00E-03 I 
106-99-0 Buladiene. 1,3- - - - 3.00E-05 I 2.00E-03 I 
78-92-2 Butvl alcohol. sec- 3.00E+01 p 
75-15-0 Carbon Disulfide - - - 7.00E-01 I 
56-23-5 Carbon Tetrachloride - - - 6.00E-06 I 1.00E-01 I 
12789-03 6 Chlordane 1.00E-04 I 7.00E-04 I 
7782-50-5 Chlorine - - - 1.SOE-04 A 
10049-04-4 Chlorine Dioxide 2.00E-04 I 
75-68-3 Chloro-1,1-difluoroethane, 1- - 5.00E+01 I 
126-99-8 Chloro-1 3-butadiene. 2- - - - 3.00E-04 I 2.00E-02 I 
108-90-7 Chlorobenzene 5.00E-02 p 
98-56-6 Chlorobenzotrifluoride. 4- - - 3.00E-01 p 
75-4-5-6 Chlorodlfluoromethane - - - 5.00E+01 I 
67-66-3 Chloroform 2.30E-05 I 9.80E-02 A 
74-87-3 Chloromell7ane - - - 9.00E-02 I 
107-30-2 Chloromethvl Methvl Ether - - - 6.90E-04 CA 
76--06-2 Chloro icrin 4.00E-04 CA 
8007-4-5-2 Coke Oven Emissions - - - 6.20E-04 I Mut 
98--82-8 Cumene 4.00E-01 I 

X 57-12-5 C=nide (CN-) - - - 8.00E--04 s 
110-82-7 Cvclohexane 6.00E+OO I 
108-94--1 Cvclohexanone - - - 7.00E-01 p 
110-83--8 Cvclohexene 1.00E+OO X 
72-55-9 ODE, P.P'- - 9.70E-05 CA 
96-12-8 Dibromo-3-chloronronane. 1.2- - - - 6.00E-03 p 2.00E-04 I M"I 
124-48-1 Dibromochloromethane - 2.70E-05 CA 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-17 2nd 2020 
Parameter Symbol Value Instructions 
Exposure Scenario Scenario Commercial Select residenfial or commercial scenario from oull down list 
Tarn et Risk for Carcinoqens TCR 1.00E-06 Enter ta met risk for carcinonens for comparison to the calculated VI carcinogenic risk in column F} 
Tarnet Hazard Quotient for Non-Carcinoqens IBO 1 Enter target hazard quotient for non-carcinooens for comnarison to the calculated VI hazard in column G) 
Averaqe Groundwater Temperature (°Cl Tow 25 Enter averaqe of the stabilized qroundwater temperature to correct Henrv's Law Constant for qroundwater taro et concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogen Tc VI Hazard Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC Indicator 
C Gia IUR Source* 

RfC 
5ou.,.• 

GAS Chemical Name lun/L ~ luq/m3) 
CR HQ 

luo/m3r 1 /mo/m3\ ; 
106-93-4 Dibromoethane, 1.2- -- 6.00E-04 I 9.00E--03 I 
74-95-3 Dibromomethane /Methvlene Bromide\ - - - 4.00E--03 X 
764-41-0 Dichloro-2-butene. 1,4- 4.20E-03 p 
1476-11-5 Dichloro-2-butene cis-1 4- - - - 4.20E-03 p 
110-57-6 Dichloro-2-butene trans-1 4- - - - 4.20E-03 p 
95-50-1 Dichlorobenzene 1.2- 2.00E-01 H 
106-46-7 Dichlorobenzene. 1 ,4- 1.10E-05 CA 8.00E-01 I 
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X 
75-34-3 Dichloroethane. 1.1- 2.9E-01 6.66E 02 8.7E-09 No RfC 1.60E-06 CA 
107-06-2 Dichloroelhane, 1.2- 2.60E-05 I 7.00E-03 p 
75-35-4 Dichloroethvlene, 1, 1- - - - 2.00E-01 I 
78-87-5 Dichloroorooane.1.2- -- 1.00E--05 CA 4.00E-03 I 
542-75-6 Dichloroorooene. 1.3- -- 4.00E-06 I 2.00E-02 I 
77-73-6 Dicvclooentadiene - - 3.00E-04 X 
75-37-6 Difluoroethane, 1,1- 4.00E+01 I 
94-58-6 DihVl'1rosafrole -- 1.30E-05 CA 
108-20-3 Diisooroovl Ether - - - 7.00E--01 p 
68-12-2 Dimethvtformamide -- 3.00E-02 I 
57-14-7 DimethvlhVl'1razine 1 1- - - - 2.00E--06 X 
540-73-8 Dimethvlhvdrazlne, 1.2- -- - - 1.60E-01 CA 
513-37-1 Dirnethvlvinvlchloride 1.30E-05 CA 
123-91-1 Dioxane, 1,4- - - - 5.00E-06 I 3.00E--02 I 
106-89-8 Eoichlorohvdrin 1.20E-06 I 1.00E--03 I 
106-88-7 Eooxvbutane. 1.2- - - - 2.00E-02 I 
111-15-9 Ethoxvelhanol Acetate. 2- - - - 6.00E-02 p 
110-80-5 Ethoxvethanol. 2 2.00E-01 I 
141-78-6 Ethvl Acetate - - - 7.00E--02 p 
75 00-3 Ethvl Chloride (Chloroethane) 1.00E+01 I 
97-63-2 Ethv1 Methac" late - 3.00E--01 p 
100-41-4 Ethvlbenzene - - - 2.50E-06 CA 1.00E+00 I 
75-21-8 Ethylene Oxide 8.80E--05 CA 3.00E-02 CA 
151-56-4 Ethvleneirnine - - 1.90E-02 CA 
50-00-0 Formaldehvde - - - 1.30E 05 I 9.80E--03 A 
64-18-6 Formic Acid 3.00E--04 X 
98-01-1 Furfural -- - - 5.00E--02 H 
765-34-4 Glvcidvl - - - 1.00E-03 H 
76-44-8 Heotachlor 1.30E-03 I 
1024-57--3 Heotachlor Eooxide - - - 2.60E-03 I 
39635-31-9 Heotachloroblohenvl. 2,3,3',4,4' 5 5'- (PCB 189) - - - 1.10E-03 E 1.30E-03 E 
118-74-1 Hexachlorobenzene 4.60E-04 I 
38380-08-4 Hexachlorobinhenvl 2 3 3'.4 4',5- (PCB 156) - - - 1.10E 03 E 1.30E-03 E 
69782-90-7 Hexachlorobiohenvl. 2.3.3'.4.4'.5' (PCB 157) 1.10E-03 E 1.30E-03 E 
52663-72-6 Hexachlorobiphen I 2,3' 4.4' 5 5'- (PCB 167) - - - 1.10E-03 E 1.30E-03 E 
32774-16-6 Hexachlorobiohenvl, 3,3',4,4',5,5'- (PCB 169) 1.10E+00 E 1.30E-06 E 
87-68-3 Hexachlorobutadiene 2.20E-05 I 
77-47-4 Hexachlorocvclooentadiene - - -- 2.00E-04 I 

' 67-72-1 Hexachloroelhane -- 1.10E-05 CA 3.00E--02 I 
822-06-0 Hexamethvlene Dilsocvanate, 1,6- - - - 1.00E--05 I 
110-54-3 Hexane N- - - - 7.00E-01 I 
591-78-6 Hexanone. 2- 3.00E--02 I 
302--01-2 Hydrazine - - - 4.90E-03 I 3.00E--05 p 

7647-01-0 HvdroQen Chloride 2.00E--02 I 
74-90-8 Hvdrooen CVanide - - - 8.00E--04 I 
7664-39-3 Hvdro□en Fluoride 1.40E--02 CA 
7783-06-4 Hvdror:ien Sulfide 2.00E--03 I 
67-63-0 lsonronanol - - - 2.00E--01 p 

7439-97-6 Mercurv (elemental) 3.00E--04 I 
126-98-7 Metharn lonitrile - - 3.00E--02 p 

67-56-1 Methanol - - 2.00E+01 I 
110-49-6 Melhox anal Acetate, 2 1.00E--03 p 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-172nd2020 
Parameter Symbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from null down list 
Ta met Risk for Carcinoqens TCR 1.00E-06 Enter tarnet risk for carcinonens rfor comparison to the calculated VI carcinogenic risk in column F) 
Tarqet Hazard Quotient for Non-Carcinoaens THQ 1 Enter target hazard quotient for non-carcinogens (for comoarlson to the calculated VI hazard in column G) 
Averaqe Groundwater Temperature (°C) T 25 Enter average of the stabilized qroundwater temperature to correct Henrv's Law Constant for qroundwater tarqet concentrations 

Site Calculated VI 
Groundwater Indoor Alr Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC Indicator 
C Cla IUR Source* RIC Source* 

CAS Chemical Name (ua/U (ua/m3) 
CR HQ 

lun/m3y1 lmnlm3\ ; 
109-86-4 Methoxvethanol. 2- -- 2.00E-02 I 
96-33-3 Methvl AcMate - 2.00E-02 p 
78-93--3 Methyl Ethyl Ketone (2-Butanane) - - - 5.00E+00 I 
60-34-4 Methyl Hydrazine 1.00E-03 X 2.00E-05 X 
108-10-1 Methvl lsobuh.l Ketone I4-methyl-2-pentanone) - 3.00E+-00 I 
624-83-9 Methyl lsocvanate - - - 1.00E-03 CA 
80-62-6 Methvl Methacrylate 7.00E-01 I 
25013-15-4 Methvl S ene /Mixed lsomers1 4.00E-02 H 
1634-04-4 Methyl tert-But-.1 Ether /MTBE\ -- - - 2.60E-07 CA 3.00E+00 I 
75-09-2 Methylene Chloride 1.00E-08 I 6.00E-01 I M,t 
2385-85-5 Mirex - -- -- 5.10E-03 CA 
64742-95-6 Naphtha. Hi h Flash Aromatic /HFAN NoHLC 1.00E-01 p 
91-20-3 Naphthalene - - - 3.40E-05 CA 3.00E-03 I 
13463-39-3 Nickel Carbonyl NoHLC - - 2.60E-04 CA 1.40E-05 CA 
98-95-3 Nltrobenzene 4.00E-05 I 9.00E-03 I 
75-52-5 Nitro methane - - - 8.80E-06 p 5.00E-03 p 
79-46-9 Nitroprooane. 2- - - - 2.70E-03 H 2.00E-02 I 
62-75-9 Nltrosodimethylamine. N- 1.40E-02 I 4.00E-05 X Mm 
924-16-3 Nitroso-di-N-butvlamine, N- - - - 1.60E-03 I 
10595-95-6 NitrosomethvlethI lamine N- - - - 6.30E-03 CA 
111-84-2 Nonane. n- 2.00E-02 p 
32598-14-4 Pentachlorobiohenvl. 2.3.3".4.4'- (PCB 105) - - - 1.10E-03 E 1.30E-03 E 
74472-37-0 Pentachlorobiohenvl, 2,3.4.4".5- (PCB 114) - - - 1.10E-03 E 1.30E-03 E 
31508-00-6 Pentachlorobiohenvl, 2.3'.4.4',5- (PCB 118) 1.10E-03 E 1.30E-03 E 
65510-44-3 Pentachlorobiohenvl. 2".3.4.4".5- (PCB 123) - - 1.10E-03 E 1.30E-03 E 
57465-28-8 Pentachlorobiohenvl. 3 3'.4 4'.5- (PCB 126\ - - - 3.80E+00 E 4.00E-07 E 
109-66-0 Pentane. n- 1.00E+00 p 
75-44-5 Phosqene - - - 3.00E-04 I 
7803-51-2 Phosphine 3.00E 04 I 
123-38-6 Prop ion aldehyde - 8.00E-03 I 
103-65-1 Propyl benzene - - - 1.00E+00 X 
115-07-1 Propylene 3.00E+00 CA 
107-98-2 Propylene Glycol Monomethyl Ether - - - 2.00E+00 I 
75-56-9 Proovlene Oxide 3.70E-06 I 3.00E-02 I 
100-42-5 srvrene - - 1.00E+00 I 
7446-11-9 Sulfur Trioxide NoHLC - - 1.00E-03 CA 
1746-01-6 TCDD 2378- 3.80E+01 CA 4.00E-08 CA 
70362-50-4 Tetrachlorobiohenvl. 3.4.4',5- (PCB 81) - - - 1.10E-02 E 1.30E 04 E 
630-20-6 T etrachloroethane. 1.1.1.2 7.40E-06 I 
79-34-5 Tetrachloroethane, 1,1,2,2- - - - 5.80E-05 CA 
127-18-4 T etrachloroethy]ene - - - 2.60E-07 I 4.00E-02 I 
811-97-2 Tetrafluoroethane, 1, 1, 1,2- 8.00E+01 I 
109-99-9 Tetrahvdrofuran - - - 2.00E+00 I 
7550-45-0 Titanium Tetrachloride NoHLC -- - 1.00E-04 A 
108-88-3 Toluene 5.00E+00 I 
76-13---1 Trichloro-1,2,2-trlfluoroethane 1.1 2- - - - 3.00E+01 H 
120-82-1 Trichlorobenzene. 1.2.4- - - - 2.00E-03 p 

71-55-6 Trichloroethane. 1.1.1- 5.00E+00 I 
79-00-5 Trichloroethane. 1,1.2- - - - 1.60E-05 I 2.00E-04 X 
79-01-6 Trlchloroethvlene 4.10E 06 I 2.00E-03 I Mot 
75-69-4 Trichlorofluoromethane -- - 7.00E-01 H 
96-18-4 Trichlorooropane.1.2.3- - - - 3.00E-04 I Mot 
96-19-5 Trichlorooropene. 1.2,3- 3.00E-04 p 

121-44-8 Triethvlamine - - 7.00E-03 I 
526-73-8 Trimethylbenzene.1.2.3- 5.00E-03 p 

95--63 6 Trlmelh"ibenzene. 1.2.4- - - 7.00E-03 p TCE 
108-05-4 Vinyl Acetate - - 2.00E-01 I 
593-60-2 Vinyl Bromide 3.20E-05 H 3.00E-03 I 
75-01-4 Vinyl Chloride - - - 4.40E-06 I 1.00E-01 I Mm 
108-38-3 Xvlene. m- 1.00E-01 s 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-17 2nd 2020 
Parameter Svmbol Value Instructions 
Exnosure Scenario Scenario Commercial Select residential or commerclal scenario from oull down list 
Taraet Risk for Carcinooens TCR 1.00E-06 Enter ta met risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column 1-1 

Taroet Hazard Quotient for Non-Carcinooens THO 1 Entertaraet hazard ouotient for non-carcinogens (for comparison to the calculated VJ hazard in column G) 
Averane GroundwaterTemperature (°C) Tew 25 Enter averane of the stabilized nroundwater temnerature to correct Henry's LBw Constant for qroundwater ta met concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit 
Risk IUR 

GAS 
95-47--6 
106-42-3 
1330-20-7 
140-88-5 

Notes: 

(1) 

(2) 

Chemical Name 
Xylene. o-
Xvlene P-
Xvlenes 
Eth1~ Acn,late 

Inhalation Pathway Exposure Parameters {RME\: 

Exposure Scenario 
Averaging time for carcinoAens 
AveraAinA time for non-carcinoaens 
Exposure duration 
Exposure frequency 
Exposure time 

Generic Attenuation Factors: 

Source Medium ofVaPOrs 
Groundwater 
Sub-Slab and Exterior Soil Gas 

Concentration 
Cow 
/un/L) 

Concentration 
Cia 

rua/m3l 

-

-

Units 

'""'' (yrs) 

'""'' (days/vr) 
(hr/day) 

(-) 
(-) 

(3) Formulas 

(4) 

Cla. ta met== MIN( Cia,c; Cia.nc) 
Cia,c (uQ/m3) == TCRxATcx (365 days/vr) x (24 hrs/day)/ (ED x EFx ETx IUR) 
Cia,nc (uQ/m3) == THQ x ATnc x (365 days/yr) x (24 hrs/day) x RfC x (1000 uQ/mA) / (ED x EF x ETI 

Special Case Chemicals 

Trichloroethylene 

Risk 

CR 

-
HQ 

-

Residential 

Symbol Value 
ATC R GW' "70 
AJnc,.R.-GW 2& 
ED"':R ·GW 26 
EF RGW 350 
~.ft.GW 24 

Residential 

Symbol Value 
_AFQW R GW o:001 

IUR Source" 

(u"/ms1-1 

Commercial 

Symbol 
'ATC ·C G\f{ 
ATnc·-c GW 
ED·,c GW 
EF·C:GW 
EJ:-_C_GW, __ .,. 

Value 
70 .. 
2S 
25 

2S0 
8 

Commercial 

Symbol Value 

·.AfSS·R..GV't. ____ :·:Q.0a- ___ -
Afgw :C Gi/<J - 0.001 
AFss C ·-GW-~-- Q,03 __ , 

Residential 

Symbol 
mtURTCE · R -GW 

!URTCE __ R._.GW_ .. 

Value 
1.00£-06 

_3_.JQE-P_6_:_. 

Commercial 

Symbol Value 
IURTCE C GW ,Q,ooE+Ob .. 
IU.RTCE_ J:d3W. _ 4.'.10E7_06 

Reference 
Concentration 

RIC 
rma/m31 
1.00E-01 
1.00E-01 
1.00E-01 
8.00E-03 

Mutai:ienic Chemicals The exoosure durations and aae-deoendent adiustment factors for mutaaenic-mode--Of-acllon are llsted in the table below: 

Note: This section applies to trichloroethylene and other 
mutagenic chemicals, but not to vinyl chloride. 

Age Cohort 

,(J ~2 years 
2"avears · 
6-16 vears 

__ 16:.-.26.YE!!:!~---. 

Exposure 
Duration 

2 
4 
10 

-· __ 1_0 

Age-dependent adjustment 
factor 

10 
3 
3 
1 

RFC 
Mutagenic 

Source* 
Indicator 

s 
s 
I 
p 

i 

Selected {based on 
scenario) 

Symbol Value 
ATc·GW 70 
Atnc GW 25 
ED·GW 25 
EF-GW 250 
ET .. GW .... 8 

Selected (based on 
scenario) 

Symbol Value 
AFQW· -ew·- d:001 
Af_~_J3,W ___ ,_0.03 __ _ 

Selected (based on 
scenario) 

Symbol Value 
rllfliRTCE GW':o:oo_E+00 

ll)RJCE. GV'I .. 11;.1'0!;::06 

Mutagenic-mode-of-action (MMOA) adjustment factor· .. .--~~ _ ., This factor is used in the equations for mutaQenic chemicals. 

Vinyl Chloride See the Navigation Gulde equation for Cia,c for vinyl chloride. 

Notation: 
I == IRIS: EPA lnte,irated Risk Information System (IRIS). Available online at l]rtp://www.e_p_a,qqvlJrislsJ.J.~~tm.l 
P == PPRTV. EPA Provisional Peer Reviewed ToxicltvValues (PPRTVs). Available online at b!1Q.ifhbo_o_r_!.v_,0!l1J.._qov/pprtv ._sl:\tml 
A== As1ency for Toxic Substances and Disease ReQistry (ATS DR) Minimum Risk Levels (MRLsl. Available on line at 
CA== California Environmental Protection AAency/Office of Environmental Health Hazard Assessment assessments. Available online at 
H == HEAST. EPA Superfund Health Effects AssessmentSummarv Tables (HEASTI database. Available online at 
S == See RSL User Guide. Section 5 
X == PPRTV Appendix 
Mut == Chemical acts accordinA to the mutaAenic-mode-of-action. special exposure parameters apply (see footnote (4) above). 
VC == Special exposure equation for vinvi chloride applies {see NaviQation Guide for equation). 

h1ill;LlY\1~1M'c~mdr,GC1.;,: . .Qov/mrls/lnde.x:,titm.l 
btt~.oehha.ca.go\/lri;;k;LCh~mi@ID6/iodex.asp 

htto:/feoa--hes1st._qr11l_ . .9Qy.LIJ.l:lafil.£titm.! 

TCE == Special muta_qenic and non-mutaoenic IURs for trichloroethylene apply (see footnote (4) above). 
Yellowhl_qhlir:ihtinQ indicates site-specific parameters that may_ be e_dited by_ the _user'. 
JILut;_jJIQhliq_h_tjnA_ in_Q_ic_atc;s _exp_QS!J!"§ f;:lgQ,r:s_ tt,at ~nrP_as!lct: {l!J. Ri§k_~e~§ITJl;!irt."Guld-;11J~J9f S!iP.~rfw_li.lMG:;;}Q(~l?:A_v_ai:jpf jritru~iob guidim:ce, "v,fjich_ Ae~eralix~~fo;i:Y.fi:l_ ~!)_t_b!:l'..Qtia.[1.Aecc~: : --
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-17 ~cl_2020 
Parameter Symbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from null down list 
Taroet Risk for Carcino"ens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F) 
Taroet Hazard Quotient for Non-Carcinonens THO 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 
Averaoe Groundwater Temoerature l°C) Tow 25 Enter averaoe of the stabilized oroundwater temperature to correct Hennis Law Constant for oroundwatertaroetconcentrations 

Site Calculated VI 
Inhalation Unit Reference Groundwater Indoor Air Carcinogenic V1 Hazard Mutagenii:: 

Risk IUR Concentration RFC Concentration Concentration Risk 
Source* Source* 

Indicator 
C Gia IUR RfC 

CAS Chemical Name /uq/L) (uQ/m3I 
CR HQ 

(untm3)"1 lmo/m3\ ; 
Pinkhiqhliqhtinq indicates:Vlcarclnoq_enic_fiskg~ater thin the target risk for car_cinoqens (TCR) or VI Hazard_i:ireater than or eoua! to the tar_qeth?Zard quotient for non-carcin®ens (THQ). 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-IAC) Calculator Version 3A, June 2015 RSLs 
MW-22 2nd 2020 
Parameter Svmbol Value Instructions 
Exriosure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Target Risk for Carcinoqens TCR 1.00E-06 Enter target risk for carcinoaens rfar com□arison to the calculated VJ carcinogenic risk in column F) 
Target Hazard Quotient for Non-Carclnoqens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 
Averaae Groundwater Temperature (°CJ Tow 25 Enter averaae of the stabiHzed aroundwater temperature to correct Henrv's Law Constant for nroundwatertamet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic vt Hazard 

Inhalation Unit Reference Mutagenlc 
Concentration Concentration Risk 

Risk !UR Concentration RFC 
lndicatoT 

Cow Ca IUR Source* RfC Source* 

CAS Chemical Name lun/D fuo/m3\ 
CR HQ lun/may1 lmnlm31 ; 

X 75-07-0 Acetaldehvde - - - 2.20E-06 I 9.00E-03 I 
67-64-1 Acetone 3.10E+01 A 
75-86-5 Acetone Cvanohvdrin - - 2.00E-03 X 
75-05-8 Acetonitrile 6.00E-02 I 
107-02-8 Acrolein 2.00E-05 I 
79-10-7 Acrylic Acid - -- - 1.00E-03 I 
107-13-1 Acn lonitrile -- 6.80E-05 I 2.00E-03 I 
309-00-2 Aldrin 4.90E-03 I 
107-18-6 Allyl Alcohol 1.00E-04 X 
107-05-1 AIM Chloride - - - 6.00E-06 CA 1.00E-03 I 
7664-41-7 Ammonia 1.00E-01 I 
75-85-4 Amyl Alcohol, tert- - - 3.00E-03 X 
12674-11-2 Aroclor 1016 - - - 2.00E-05 s 
11104-28-2 Aroclor 1221 5.70E-04 s 
11141-16-5 Aroclor 1232 5.70E-04 s 
53469-21-9 Aroclor 1242 - - - 5.70E-04 s 
12672-29-6 Aroclor 1248 5.70E-04 s 
11097-69-1 Aroclor 1254 - - - 5.70E-04 s 
11096-82-5 Aroclor 1260 -- 5.70E-04 s 

X 103-33-3 Azobenzene 3.10E-05 I 
56-55-3 Benzfa]anthracene - - - 1.10E-04 CA Mo! 
71-43 2 Benzene 7.80E-06 I 3.00E-02 I 
100-44-7 Benzvl Chloride - - - 4.90E-05 CA 1.00E-03 p 
92-52-4 Biohenvl 11'- - - - 4.00E-04 X 
108-60-1 Bis(2--<:hloro 1-mettwlethvll ether 1.00E-05 H 
111-44-4 Bis(2-chloroethvllether - - - 3.30E-04 I 
542-88-1 Bis( chloromethvllether 620E-02 I 
10294-34-5 Boron Trichloride 2.00E-02 p 
7637-07-2 Boron Trifluoride NoHLC - - 1.30E-02 CA 
107-04-0 Bromo-2-chloroethane. 1- 6.00E-04 X 
108-86-1 Bromobenzene - - - 6.00E-02 I 
74-97-5 Bromochloromelhane - - - 4.00E-02 X 
75-27-4 Bromodichloromethane -- 3.70E-05 CA 
75-25-2 Bromoform - -- - 1.10E-06 I 
74-83-9 Bromomethane - - 5.00E-03 I 
106-99-0 Butadiene 1.3- 3.00E-05 I 2.00E-03 I 
78-92-2 Butvl alcohol, sec- - - 3.00E+01 p 
75-15-0 Carbon Disulfide - - - 7.00E-01 I 
56-23-5 Carbon Tetrachloride 6.00E-06 I 1.00E-01 I 
12789-03-6 Chlordane - - - 1.00E-04 I 7.00E-04 I 
7782-50-5 Chlorine -- 1.50E-04 A 
10049-04-4 Chlorlne Dioxide - - - 2.00E-04 I 
75-68-3 Chloro-1.1-difluoroethane.1- - - -- 5.00E+01 I 
126-99-8 Chloro-1,3-butadiene, 2- 3.00E-04 I 2.00E-02 I 
108-90-7 Chlorobenzene - - - 5.00E-02 p 
98-56-6 Chlorobenzotrifluolide. 4- 3.00E-01 p 
75-45-6 Chlorodifluoromethane - - 5.00E+01 I 
67-66-3 Chloroform - - - 2.30E-05 I 9.80E-02 A 
74-87-3 Chloromethane 9.00E-02 I 
107-30-2 Chloromethvl MethvJ Ether - - - 6.90E-04 CA 
76-06-2 Chlorooicrin 4.00E-04 CA 
8007-45-2 Coke Oven Emissions 6.20E-04 I Mot 
98-82-8 Cumene - - - 4.00E-01 I 

X 57-12-5 Cvanide (CN-) 8.00E-04 s 
110-82 7 Cvclohexane - - - 6.00E+OO I 
108-94-1 Cvclohexanone 7.00E-01 p 

110 83-8 Cvclohexene 1.00E+OO X 
72-55-9 ODE. o.n'. -- - - 9.70E-05 CA 
96 12-8 Dibromo-3-chloroorooane. 1 2- 6.00E-03 p 2.00E-04 I Mot 
124-48-1 Dibromochlorometllane - - 2.70E 05 CA 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC•IAC) Calculator Version 3.4, June 2015 RSLs 
MW-22 2nd 2020 - -
Parameter Svmbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from null do\Ml Hst 
Tarnet Risk for Carcinooens TCR 1.00E-06 Enter tarQet risk for carcinoaens tfor comoarison to the calculated VI carcinoaenic risk in column Fl 
Taroet Hazard Quotient for Non-Carcinoaens THO 1 Enter target hazard Quotient for non-carcinOQens (for comparison to the calculated VI hazard in column Gl 
Avera□e Groundwater Temoerature t'°C) Tow 25 Enter average of the stabil!zed groundwater temperature to correct Henry's Law Constant for Qroundwater tarc:::iet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 
Concentration Concentration Rl•k 

Cow Cia 
CR HQ CAS Chemical Name Cuo/Ll (uo/m3l 

Inhalation Unit Reference Mutagenlc 
Risk IUR Concentration RFC Indicator 
IUR Source" RIC Source" 

lun/m3r 1 tmn/m31 I 
106-93-4 Oibromoethane. 1.2- -- -- -- 6.00E-04 I 9.00E-03 I 
74-95-3 Oibromomethane fMethvlene Bromide\ - - 4.00E-03 X 
764-41-0 Dichloro-2--butene. 1 4- - - - 4.20E-03 p 
1476-11-5 Dichloro-2-butene. cis-1 .4- - - - 4.20E-03 p 
110-57-6 Dichloro-2-butene, trans-1.4- - - 4.20E-03 p 
95-50-1 Oichlorobenzene. 1 2- - - - 2.00E-01 H 
106-46-7 Dichlorobenzene 1 4- - - - 1.1 0E-05 CA 8.00E-01 I 
75-71-8 Dichlorodifluoromethane - - - 1.00E-01 X 
75-34-3 Dichloroethane 1 1- 3.9E-01 8.96E-02 1.2E-08 NoRfC 1.60E-06 CA 
107-06-2 Dichloroethane 1 2- -- - - 2.60E-05 I 7.00E-03 p 
75-35-4 Dichloroethvlene, 1 1- - - - 2.00E-01 I 
78-87-5 Oichloroorooane 1.2- - - - 1.00E-05 CA 4.00E-03 I 
542-75-6 Dichloroorooene 1 3- - - - 4.00E-06 I 2.00E-02 I 
77-73-6 Dicvclooentadiene - - - 3.00E-04 X 
75-37-6 Difluoroethane 1 1- - - - 4 .00E+01 I 
94-58-6 Oihvctrosafrole - -- - 1.30E-05 CA 
108-20-3 Diisooroovl Ether - -- - 7.00E-01 p 
68-12-2 Dimethvlformamide - - - 3.00E-02 I 
57-14-7 Dimelhvlhvdrazine 1 1- -- -- - 2.00E-06 X 
540-73-8 Dimethvlhvdrazlne 1.2- - - - 1.60E-01 CA 
513-37-1 Dimethvlvinvlchloride - - - 1.30E-05 CA 
123-91-1 Dioxane. 1.4- - -- - 5.00E-06 I 3.00E-02 I 
106-89-8 Eoichlorohvdrin - - - 1.20E-06 I 1.00E-03 I 
106-88-7 Eooxvbutane. 1.2- - - - 2.00E-02 I 
111-15-9 Elhoxvethanol Acetate 2- - - - 6.00E-02 p 
110-80-5 Ethoxvethano! 2- - -- - 2.00E-01 I 
141-78-6 Ethvl Acetate - - - 7.00E-02 p 
75-00-3 Eth, Chloride CChloroethanel -- -- - 1.00E+01 I 
97-63-2 Eth Melhacrvlate - - - 3.00E-01 p 
100-41-4 Eth, benzene - -- - 2.50E-06 CA 1.00E+00 I 
75-21-8 Eth> ene Oxide - -- - 8.80E-05 CA 3.00E-02 CA 
151-56-4 Eth eneimine -- -- - 1.90E-02 CA 
50-00-0 Formaldehvde - - - 1.30E-05 I 9.80E-03 A 
64-18-6 Formic Acid - - - 3.00E-04 X 
98-01-1 Furfural - - - 5.00E-02 H 
765-34-4 Glvcidvl - - - 1.00E-03 H 
76-44-8 Heotachlor - -- - 1.30E-03 I 
1024-57-3 Heotachlor Eooxide - - - 2.60E-03 I 
39635-31-9 Heotachlorobiohenvl 2 3 3' 4 4'.5 5'- fPCB 1891 - - - 1.10E-03 E 1.30E-03 E 
118-74-1 Hexachlorobenzene - - - 4.60E-04 I 
38380-08-4 Hexachlorobiohenvl. 2.3 3'.4 4' 5- (PCB 156} - - - 1.10E-03 E 1.30E-03 E 
69782-90-7 Hexachlorobinhenvl 2.3.3' 4.4'.5'- IPCB 1571 - -- - 1.10E-03 E 1.30E-03 E 
52663-72-6 Hexachlorobiohenvl. 2.3' 4.4'.5 5'-IPCB 1671 - - - 1.10E-03 E 1.30E-03 E 
32774-16-6 Hexachlorobiohenvl. 3.3' 4 4'.5 5'-/PCB 1691 - - - 1.10E+00 E 1.30E-06 E 
87-68-3 Hexachlorobutadiene -- - - 2.20E-05 I 
77-47-4 HexachlorocVl':lonentadiene - - - 2.00E-04 I 
67-72-1 Hexachloroethane - - - U0E-05 CA 3.00E-02 I 
822-06-0 Hexamethvfene Oiisocvanate. 1.6- - - - 1.00E-05 I 
110-54-3 Hexane. N- - - - 7.00E-01 I 
591-78-6 Hexanone. 2- - - - 3.00E-02 I 

302-01-2 Hvdrazine - - - 4.90E-03 I 3.00E-05 p 

7647-01-0 Hvdroaen Chloride - - - 2.00E-02 I 
74-90-8 Hvdroaen Cvanide - - - 8.00E-04 I 
7664-39-3 Hvdroaen Fluoride - - - 1.40E-02 CA 
7783-06-4 Hvdrnoen Sulfide - - - 2.00E-03 I 

67-63-0 lsoorooanol - - - 2.00E-01 p 

7439-97-6 Mercurv {elemental} - - - 3.00E-04 I 
126-98-7 Methacrvtonltrile - - - 3.00E-02 p 

67-56-1 Methanol - - - 2.00E+01 I 

110-49-6 Methoxvethanol Acetate 2- - - - 1.00E-03 p 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RSLs 
MW-22 2nd 2020 
Parameter Svmbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from oull down list 
Tarqet Risk for Carcino,iens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinonenic rlsk in column F) 
Tarnet Hazard Quotient for Non-Carcinooens THO 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 
Averane GroundVi1ater Temnerature 1°C) Triw 25 Enter averaoe of the stabilized qroundVilater temperature to correct Henry's Law Constant for qroundVi1ater tame! concentrations 

Site Calculated VI 
Groundwater lndoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC 
Indicator 

Cow Gia IUR Source" 
RfC Source* 

CAS Chemical Name luq/L) {uq/m3) 
CR HQ 

/ua/m3Y1 /ma/m3l i 
109-86-4 Methoxvethanol. 2- 2.00E-02 I 
96-33-3 Methvl Acrvlate - - - 2.00E-02 p 
78-93-3 Methvl Ethvl Ketone (2-Butanone 5.00E+00 I 
60-34-4 Methvl Hydrazine - 1.00E-03 X 2.00E-05 X 
108-10-1 Methvl lsobutvl Ketone /4-methvl-2-oentanonel - -- - 3.00E+00 I 
624-83-9 Methvl lsocvanate -- 1.00E-03 CA 
80-62-6 Methvl Methacrvlate - - - 7.00E-01 I 
25013-15-4 Methvl Stvrene (Mixed Isomers) - - - 4.00E-02 H 
1634-04-4 Methvl tert-BuM Ether (MTBEJ 2.60E-07 CA 3.00E+00 I 
75-09-2 Methvlene Chloride - - - 1.00E-08 I 6.00E-01 I Mot 
2385-85-5 Mirex - - - 5.10E-03 CA 
64742-95 6 Naphtha, Hiqh Flash Aromatic (HFANJ NoHLC 1.00E-01 p 
91-20-3 Naphthalene - - - 3.40E-05 CA 3.00E-03 I 
13463-39-3 Nickel Carbonvl NoHLC - - 2.60E-04 CA 1.40E-05 CA 
98-95-3 Nitro benzene 4.00E-05 I 9.00E-03 I 
75-52-5 Nitro methane - - 8.80E-06 p 5.00E-03 p 
79-46-9 Nltroorooane, 2- - - - 2.70E-03 H 2.00E-02 I 
62-75-9 Nitrosodimeth,,lamine N- 1.40E-02 I 4.00E 05 X Met 
924-16-3 Nitroso-di-N-butvlamine. N- 1.60E--03 I 
10595-95-6 Nitrosomethvlethvlamine N- - - - 6.30E--03 CA 
111842 Nonane. n- 2.00E-02 p 
32598-14-4 Penlachloroblnhenvl 2.3.3' 4.4'· (PCB 105\ - - - 1.10E-03 E 1.30E-03 E 
74472-37-0 Pentachloroblphenvl. 2,3.4.4',5- (PCB 114) -- 1.10E-03 E 1.30E-03 E 
31508-00-6 Pentachlorobiphenvl. 2.3'.4.4'.5- (PCB 118) -- - 1.10E-03 E 1.30E-03 E 
65510-44-3 Pentachlorobfphenvl, 2',3.4.4'.5- (PCB 123) - -- - 1.10E-03 E 1.30E-03 E 
57465-28-8 Pentachlorobiphenvl, 3,3'.4.4',5-- (PCB 126) 3.80E+00 E 4.00E-07 E 
109-66--0 Pentane. n- - -- - 1_00E+00 p 

75-44-5 Phosaene - - - 3.00E-04 I 
7803-51-2 Phosphine 3.00E-04 I 
123-38-6 Prooionaldehvde - - - 8.00E-03 I 
103 65 1 Proovl benzene -- 1.00E+00 X 
115-07-1 Propylene - - 3.00E+00 CA 
107-98-2 Proovlene Glvcol Monomethvl Ether - - - 2_00E+00 I 
75-56-9 Propylene Oxide -- 3.70E-06 I 3.00E-02 I 
100-42-5 Stvrene - - - 1.00E+00 I 
7446-11-9 Sulfur Trioxide NoHLC - - 1.00E-03 CA 
1746-01-6 TCDD, 2,3,7,8- 3.80E+01 CA 4.00E--08 CA 
70362-50-4 Tetrachlorobiphenvl. 3.4.4'.5- (PCB 811 - - - U0E--02 E 1.30E-04 E 
630-20-6 Tetrachloroethane.1,1,1,2- - - - 7.40E--06 I 
79-34-5 Tetrachloroethane.1.1.2.2- 5-B0E-05 CA 
127-18-4 Tetrachloroethvlene - - - 2.60E--07 I 4_00E-02 I 
811-97-2 Tetrafluoroethane.1.1.1.2- 8.00E+01 I 
109-99-9 Tetrahvdrofuran - - - 2.00E+00 I 
7550-45-0 Titanium Tetrachloride NoHLC - - 1.00E-04 A 
108--88-3 Toluene 5.00E+00 I 
76-13-1 Trichloro-1.2.2-trifluoroethane, 1, 1.2- - - - 3.00E+01 H 
120--82-1 Trichlorobenzene, 12.4- 2.00E-03 p 

71-55-6 Trichloroethane, 1.1.1- - 5.00E+00 I 
79-00-5 Trichloroethane 11 2- - - - 1.60E-05 I 2.00E-04 X 
79-01-6 Trichloroethvlene 4_10E-06 I 2.00E-03 I Mm 
75-69-4 T richlorofluoromethane - - - 7.00E-01 H 
96-18-4 Trichloroorooane. 12,3- 3.00E-04 I M,t 
96-19-5 Trichloroorooene, 1.2.3- - - - 3.00E-04 p 

121-44-8 Triettwlamlne 7.00E-03 I 
526-73--8 Trimethvlbenzene, 1 2 3- 5-00E-03 p 

95 63-6 Trimethvlbenzene.1.2.4- -- - - 7.00E-03 p TCE 
108-05-4 Vinvl Acetate 2.00E-01 I 
593-60-2 Vln,A Bromide - - - 3.20E-05 H 3.00E-03 I 
75-01-4 Vinvl Chloride - - - 4.40E-06 I 1.00E-01 I M,t 
108-38-3 Xvlene, m- -- 1.00E-01 s 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-JAC) Calculator Version 3.4, June 2015 RSLs 
MW-22 2nd 2020 
Parameter Symbol Value Instructions 
Exnosure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tarqet Rlsk for Carcinoqens TCR 1.00E-06 Enter taraet risk for carcinoaens (for comoarison to the calculated VI carcinoaenic risk in column Fl 
Tarnet Hazard Quotient for Non-Carcinonens THO 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 
Averaoe GroundwaterTemperature (°C) TQW 25 Enter averaae of the stabllized oroundwater temperature to correct Henrv's Law Constant for aroundwater taraet concentrations 

CAS 
95-47-6 
106-42-3 
1330-20-7 
140-88-5 

Notes: 

(1) 

(2) 

Chemical Name 
Xvlene. o-
Xylene, P-
Xvlenes 
Ethyl Acrvlate 

Inhalation Pathway Exposure Parameters (RME): 

Exposure Scenario 
Averaqinq time for carcinoaens 
AveraQinQ time for non-carcinoQens 
Exposure duration 
Exposure freauencv 
Exposure time 

Generic Attenuation Factors: 

Source Medium of Vapors 
Groundvvater 
Sub-Slab and Exterior Soil Gas 

Site 
Groundwater 

Concentration 
C0 w 
/uo/L\ 

Calculated VI 
Indoor Air Carcinogenic 

Concentration Risk 
Cia 

/ua/m31 
CR 

- -

- -
- -

Units 

(yrs) 
(yrs) 
(yrs) 

(days/yr) 
(hr/day) 

(-) 
(-) 

Inhalation Unit Reference 
VI Hazard 

Rlsk IUR Concentration 

IUR Source* RIC 
HQ 

runlm31·1 lmq/m3
1 

- 1.00E-01 
1.00E-01 

- 1.00E-01 
- 8.00E-03 

Residential Commercial 

Symbol Value Symbol Value 
''·Arc RGW' ~ 70 ATCC GW 7-0 
. ATni::'·R ·GW 2ff -ATnc C•GW 25 

ED,R· !3W ·w. ED C GW 25 
EF·R·GW 350 EF C GW 250 

·- fl_ R. G.W _ 24_. ___ . ET·C GW 8 

Residential Commercial 

Symbol Value Symbol Value 
~RGW 0.001 AFQWC.GW 0.001 

.. ,~Jt"_qw_ 0 03 --~_c_·_GW___ J).Q3 __ 

(3) Formulas 

(4) 

Cia, tarQet = MIN{ Cia,c; Cia,nc) 
Cia,c (UQ/m3J = TCRxATcx(365 days/yr) x (24 hrs/day)/ (ED x EF x Efx IUR) 
Cla,nc (uq/m3J = THQxATncx (365 days/yr) x(24 hrs/day)x RfC x(1000 uq/mql / (ED x EFx Erl 

Special Case Chemicals 

Trichloroethy[ene 

Residential 

Symbol 
mlURi'CE ·R_ GW-:·_ 

JlJRJ.G:f;,R_.Gw__ 

Value 
1.00E-06 
~J0.E-J)6_ 

Commercial 

Symbol Value 
nJRTCE ·c GW O~OE+OO 
IURJC_l;;_C,_GW 4,10E-06 ... ~-

Mutaqenic Chemicals The exoosure durations and aae-dePendenl adiustment factors for mutaoenic-mode-of-action are listed in the table below: 

Note: This section applies to trichloroethylene and other 
mutagenic chemicals, but not to vinyl chloride, 

Age Cohort 

0.~2 years 
2-6vears 
6 • 16 years 

16.,-.26_years __ 

Exposure 
Duration 

2 
4 
10 

Age-dependent adjustment 
factor 

10 
3 
3 

10 -- ,_, ----·- ,1' 

RFC 
Mutagenic 

Source• 
Indicator 

s 
s 
I 
p 

i 

Selected (based on 
scenario) 

Symbol Value 
ATc .G-N· 70 
Atnc_·GW 25 
ED GW 25 
EF·GW 250 
E""( GW_ ----· _8_. 

Selected {based on 
scenario) 

Symbol Value 
AF~1,rGW 0.001 
_Afss_ G'/!L o 03_ .. _ 

Selected (based on 
scenario) 

Symbol Value 
mtURTCE"- GW p:.OOE+OO 
_JU_RTC.E .. GW .. _~,1_0~--06_, 

Mutagenic-mode..of-action (MMOA) adjustment factor·_ 25 This factor is used in the equations for mutaQenic chemicals. 

Vinyl Chloride See the NaviQation Guide equation for Cia,c for vinyl chloride. 

Notation: 
I = !RIS: EPA lnteqrated Risk Information System (IRIS). Available online at http:IJww.w,~_pQ,qQv/iris/subs.tll~ 
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values {PPRTVs). Available on line at: ]lttp://hhpQ_[jy_,_Q_17'.'1),_gQ\I/PJlrt.v ,shim) 
A= Aqency for Toxic Substances and Disease Reqistry (ATS DR) Minimum Risk Levels (MRL.s). Available online at 
CA= California Environmental Protection Mencv/Office of Environmental Health Hazard Assessment assessments. Available online at 
H = HEAST. EPA Super-fund Health Effects Assessment Summary Tables (HEASTI database. Available online at 
S = See RSL User Guide, Section 5 
X = PPRTV Appendix 
Mut = Chemical acts accordinq to the mutaqenic-mode-of-actlon, special exposure parameters apply (see footnote (4) above). 
VC = Special exposure equation for vinyl chloride applies (see Naviqation Guide for equation). 

httP"J.fwww,a_t,si;l_u;dr..qnv/mrls/iQde;<;,htrnl 
h.tto:/lwww,oe)}bagi.gnv/risk/C.b11rnl@I.D6/index.as0 

httR.:lle..ll_a.::lJ...east.Qr:o19ov_/he;,.st.shtml 

TCE = Special mutaqenic and non-mutaQenic IURs for trichloroethylene aooly (see footnote (4) above). 
Yellow hiQhliQhtinQ indicates site-soeclfic param.eters that may be edited by the user. 
.BJu.e hiAhUAh-tini:1}11dicatas eJQ:!osu~.fac,:tq~Jf@lJ'ir~.t!g@d-.on:.Bis~-~m.e_nt~Guidal1'f;;S•foc §Jl6~rfurj_,;{ tRA~iiJ.~'eA:.i!siP.or.lhfu:!sion,qu1danpG__:.~!Cn_gen'"e[a_1i'l_ S_hi;i~l~_11,ot. be_ t;:1la11Aed .. 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-22 2nd 2020 
Parameter Sumbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tarqet Risk for Carcinooens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F) 
Taraet Hazard Quotient for Non-Carcinooens THO 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 

Averaoe Groundwater Temperature (°C) Tow 25 Enter averane of the stabilized nroundwater temperature to correct Henrvs Law Constant for nroundwater tarn et concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Concentration Concentration Risk 
Cow Gia CR HQ 

GAS Chemical Name /ua/L) (ua/m31 

Inhalation Unit Reference Mutagenic 
Risk IUR Concentration RFC 

Indicator 
IUR 

Source* 
R1C Source* 

/ua/m3r 1 lmo/m3l i 
Pink hiohlighting indicates_Vl carcinogen.i_C ri!:,k i:irea"ter than the tari:iet risk.for _carcinoi:iens (TCR) orVI_H_azard i:ireater_than or equal to the tari:iet hazard quotient for non~arcin~ens (THQl. 

VISL calculator Version 3.3.1, May 2014 RSLs- Gmundwaterto Indoor Air Worksheet 
Pages of5 



OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-23 2nd 2020 - --- - -
Parameter Svmbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from null down list 
Taroet Risk for Carcinonens TCR 1.00E-06 Enter taraet risk for carcinonens (for comnarison to the calculated VI carcinoaenic risk in column Fl 
Taraet Hazard Quotient for Non-Carcinoaens THO 1 Enter taroet hazard ouotient for non--carcinooens 7ror comO arison to the calculated VI hazard in column G) 

Averaae Groundwater Temoerature l°C\ Taw 25 Enter averaae of the stabilized aroundwater temoerature to correct Henrv's Law Constant for aroundwater taroet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 
Concentration Concentration Ri,i:;k 

Caw Cia 
CR HQ 

CAS Chemical Name (ua/Ll (ua/m3l 

Inhalation Unit Reference Mutagenic 
Risk IUR Concentration RFC Indicator 
IUR 

Source• 
RfC 

Source• 

lun/m3r' /mo/m3l i 
75-07-0 Acetaldehvde - - - 2.20E-06 I 9.00E-03 I 
67-64-1 Acetone - - - 3.10E+01 A 
75-86-5 Acetone Cvanohvdrin - - - 2.00E-03 X 
75--05-8 Acetonitrile - - - 6.00E-02 I 
107--02-8 Acrolein - - - 2.00E-05 I 
79-10-7 Acrvlic Acid - - - 1.00E-03 I 
107-13-1 Acrvlonitrile - - - 6.80E-05 I 2.00E-03 I 
309--00-2 Aldrin - - - 4.90E-03 I 
107-18-6 Allvl Alcohol - - - 1.00E-04 X 
107-05-1 Allvl Chloride - - - 6.00E-06 CA 1.00E-03 I 
7664-41-7 Ammonia - - - 1.00E-01 I 
75-85-4 Amvl Alcohol tert- -- - - 3.00E-03 X 
12674-11-2 Aroclor 1016 - - - 2.00E-05 s 
11104-28-2 Aroctor 1221 - - - 5.70E-04 s 
11141-16-5 Aroclor 1232 - - - 5.70E-04 s 
53469-21-9 Aroclor 1242 - - - 5.70E-04 s 
12672-29-6 Aroclor 1248 - - - 5.70E-04 s 
11097-69-1 Aroctor 1254 - - - 5.70E-04 s 
11096-82-5 Aroclor 1260 - - - 5.70E-04 s 
103-33-3 Azobenzene - - - 3.10E-05 I 
56-55-3 Benzralanthracene - - - 1.10E-04 CA Mut 
71-43-2 Benzene - - - 7.80E-06 I 3.00E-02 I 
100-44-7 Benzvl Chloride - - - 4.90E-05 CA 1.00E-03 p 

92-52-4 Biohenvl. 1 1 '- - - 4.00E-04 X 
108-60-1 Bis/2-chloro-1-melhvlethvi\ ether - - - 1.00E-05 H 
111-44-4 8 isf2-chtoroethvl,ether - - - 3.30E-04 I 
542-88-1 Bisfchloromethvi)ether - - 6.20E-02 I 

10294-34-5 Boron Trichloride - - - 2.00E-02 p 

7637-07-2 Boron Trifluoride No HLC - - 1.30E-02 CA 
107-04-0 Bromo-2-chloroethane. 1- - - - 6.00E-04 X 
108-86-1 Bromobenzene - - - 6.00E-02 I 
74-97-5 Bromochloromethane - - - 4 .00E-02 X 
75-27-4 Bromodichloromethane - - - 3.70E-05 CA 
75-25-2 Bromoform - - - 1.10E-06 I 

74-83-9 Bromomethane - - - 5.00E-03 I 

106-99-0 Butadiene. 1.3- - - - 3.00E-05 I 2.00E-03 I 
78-92-2 Butvl alcohol. sec- - - - 3.00E+01 p 

75-15-0 Carbon Disulfide - -
56-23-5 Carbon Tetrachloride - - -

7.00E-01 I 
6.00E-06 I 1.00E-01 I 

12789-03-6 Chlordane - - - 1.00E-04 I 7.00E-04 I 

7782-50-5 Chlorine - -
10049-04-4 Chlorine Dioxfde - - -
75-68-3 Chloro-1 1.-difluoroethane 1- - - -

1.50E-04 A 
2.00E-04 I 
5.00E+01 I 

126-99-8 Chloro-1.3-butadiene 2- -- -
108-90-7 Chlorobenzene - - -
98-56-6 Chtorobenzotrifluoride 4- - - -
75-45-6 Ch\orodifluoromethane - -
67-66-3 Chloroform - - -
74-87-3 Chloromethane - - -
107-30-2 Chloromelhvl Melhvl Ether - - -
76-06-2 Chloronicrin - -
8007-45-2 Coke Oven Emissions - - -
98-82-8 Cumene -
57-12-5 Cvanide rcN-\ - -
110-82-7 Cvr-.lohexane - - -
108-94-1 Cvclohexanone - - -
110-83-8 Cvclohexene - - -
72-55-9 ODE n,n'. - -
96-12-8 Dibromo-3-chloroorooane 1.2- - - -
124-48-1 Dibromochloromelhane - --

3.00E-04 I 2.00E-02 I 
5.00E-02 p 
3.00E-01 p 
5.00E+01 I 

2.30E-05 I 9.80E-02 A 
9.00E-02 I 

6.90E-04 CA 
4.00E-04 CA 

6.20E-04 I Mut 
4.00E-01 I 
8.00E-04 s 
6.00E+00 I 
7.00E-01 p 
1.00E+00 X 

9.70E-05 CA 
6.00E-03 p 2.00E-04 I Mui 
2.70E-05 CA 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSls 
MW-23 2nd 2020 
Parameter Svmbol Value Instructions 
Excosure Scenario Scenario Commercial Select residential or commercial scenario from null do1M1 list 
Taraet Risk for Carcinooens TCR 1.00E-06 Enter taraet risk for carcinnnens tfor comnarison to the calculated VI carclnooenic risk in column F) 
Taraet Hazard Quotient for Non-Carcinoaens THO 1 Enter taraet hazard ouotient for non-carcinoaens lfor comoarison to the calculated VI hazard in column G) 

Averaoe Groundwater Temoerature (°C) TQW 25 Enter averaae of the stabilized aroundwater temoerature to correct Henry's Law Constant for Qroundwater taroet concentrations 

Site Calculated VI 
Groundwater lndool'AII' Carcinogenic VI Hazard 

Concentl'3tion Concentration Rl•k 
Cnw Cia 

CR HQ 
CAS Chemical Name lunlL\ lunlm3\ 

Inhalation Unit Reference Mutagenic 
Risk IUR Concentration RFC Indicator 
IUR Source· 

RIC 
Source· 

'u•lm'1•
1 lmnlm3 1 i 

106-93-4 Oibromoethane. 1 2- 6.00E--04 I 9.00E--03 I 
74-95-3 Oibromomethane (Methvlene Bromide) - - 4.00E-03 X 
764-41--0 Oichloro-2-butene. 1.4- - - - 4.20E-03 p 
1476-11-5 Dichloro-2-butene. cis-1 .4- - - - 4.20E-03 p 
110-57-6 Dichloio-2-butene. trans-1.4- 4.20E-03 p 
95.50.1 Oichlorobenzene 1.2- - - .. 2.00E--01 H 
106-46-7 Oichlorobenzene 1.4- - - - 1.10E-05 CA 8.00E--01 I 
75-71 -8 Oichlorodifluoromethane 1.00E--01 X 
75-34-3 Dichloroelhane 1.1- 6.8E--01 1.56E--01 2.0E-08 No RIC 1.60E-06 CA 
107-06-2 Dichloroethane 1,2- - .. - 2.60E-05 I 7.00E-03 p 
75-35-4 Oichloroethvlene 1 1- .. 2.00E--01 I 
78-87-5 Dichloronronane 1.2- - 1.00E-05 CA 4.00E--03 I 
542-75-6 Dichlorooronene 1 3- - - .. 4.00E--06 I 2.00E--02 I 
77-73-6 Oicvclooentadlene - - 3.00E-04 X 
75-37-6 Oiftuoroethane. 1,1- .. 4.00E•01 I 
94-58-6 Oihvdrosafrole - - - 1.30E--05 CA 
108-20-3 Diisooroovt Ether - - - 7.00E--01 p 

68-12-2 Dimethvlformamide 3.00E--02 I 
57-14-7 Dimethv1hvdrazine 1 1- - 2.00E--06 X 
540-73-8 Oimethvlhvdrazine 1 2- - - 1.60E-01 CA 
513-37-1 Oimethvlvlnvlchloride - - - 1.30E--05 CA 
123-91-1 Oioxane. 1 4- 5.00E-06 I 3.00E--02 I 
106-89-8 Eoichlorohvdrin - .. 1.20E-06 I 1.00E--03 I 
106-88-7 Enoxvhutane. 1.2· - 2.00E-02 I 
111-15-9 Elhoxvelhanol Acetale. 2- - - - 6.00E--02 p 

110-80-5 Ethoxvethanol. 2- - 2.00E--01 I 
141-78-6 Elhv1 Acetale - - 7.00E--02 p 

75--00-3 Elhvt Chloride IChloroelhanel - .. .. 1.00E•01 I 
97-63-2 Elhvl Methacrvlate - 3.00E--01 p 

100-41-4 Elhv1benzene .. 2.50E-06 CA 1.00E+00 I 
75-21-8 Ethvlene Oxide .. - 8.S0E-05 CA 3.00E-02 CA 
151-56-4 Ethvleneimine .. - 1.90E--02 CA 
50-00-0 Formaldehvde - 1.30E-05 I 9.80E-03 A 

64-18-6 Formic Acid .. - - 3.00E-04 X 
98--01-1 Furfural - - - 5.00E--02 H 

765-34-4 Glvcidvl - -- - 1.00E-03 H 
76-44-8 Heotachlor .. - 1.30E--03 I 

1024-57-3 Hentachlor Enoxide - - -
39635-31-9 Heotachlorobinhenvt. 2.3 3'.4 4' 5.5'- IPCB 189\ .. 

2.60E--03 I 
1.10E-03 E 1.30E--03 E 

118-74-1 Hexachlorobenzene - 4.60E--04 I 
38380--08-4 Hexachlorobiohenvl 2 3.3' 4 4'.5- IPCB 156\ - - -
69782-90-7 Hexachlorobinhenvt. 2.3.3'.4.4'.5'- IPCB 157\ 

1.10E--03 E 1.30E-03 E 
1.10E-03 E 1.30E-03 E 

52663-72-6 Hexachlorobiohenvl 2 3'.4 4'.5 5'- IPCB 167\ .. 
32774-16-6 Hexachlorobiohenv1. 3 3' 4.4' 5.5'- /PCB 169) -

1.10E--03 E 1.30E-03 E 
1.10E•00 E 1.30E-06 E 

87-68-3 Hexach!orobutadiene - - - 2.20E-05 I 
77-47-4 Hexachlorocvrfonenladiene .. -
67-72-1 Hexach!oroethane 
822--06-0 Hexamelhvlene Diisocvanate 1.6- .. .. -
110-54-3 Hexane N- .. - -
591-78-6 Hexanone 2- .. -· 
302-01-2 Hvdrazine .. - .. 
7647--01-0 Hvdroaen Chloride - - -
74-90-8 Hvdroaen Cvanide 
7664-39-3 Hvdroaen Fluoride -
7783--06-4 Hvdroaen Sulfide - -
67-63-0 lsoorooanol .. 
7439-97-6 Mercurv lelemenlal\ - .. -
126-98-7 Methacrvlonilrile .. 
67-56-1 Methanol .. - -
110-49-6 Melhoxvelhanol Acetate. 2- - .. -

2.00E-04 I 
1.10E--05 CA 3.00E-02 I 

1.00E-05 I 
7.00E--01 I 
3.00E--02 I 

4.90E--03 I 3.00E-05 p 
2.00E--02 I 
8.00E-04 I 
1.40E-02 CA 
2 .00E-03 I 
2 .00E-01 p 

3.00E-04 I 
3.00E-02 p 

2.00E•01 I 
1.00E-03 p 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RSLs 
MW-23 2nd_2020 
Parameter Svmbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tarqet Risk for Carcinoqens TCR 1.00E-06 Enter target risk for carcinogens (for comoarison to the calculated VI carcinoaenic risk in column F\ 
Tara et Hazard Quotient for Non-Carcinogens TliQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard ln column G) 

Averaqe Groundwater Temperature (°C) Tow 25 Enter averaae of the stabilized aroundwater temperature to correct Henrv's Law Constant for oroundwater taro et concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 
Concentration Concentratron Risk 

C C'ra 
CR HQ 

CAS Chemical Name fun/D fu</ma, 

Inhalation Unit Reference Mutagenic 
Risk IUR Concentration RFC 

Indicator 
IUR Source" RIC Source* 

(uq/msr1 fmnlm3l ; 
109-86-4 Methoxvethanol, 2- - - 2.00E-02 I 
96-33-3 Methyl Acrylate 2.00E-02 p 
78-93-3 Meth~] Elhvl Ketone (2-Butanone\ 5.00E+00 I 
60-344 Methyl Hydrazine - - - 1.00E-03 X 2.00E-05 X 
108-10-1 Methyl lsobutvl Ketone (4-methyl-2-pentanone) 3.00E+00 I 
624-83-9 Methyl Isocyanate 1.00E-03 CA 
80-62-6 Methvl Methacr,late - - - 7.00E-01 I 
25013-15-4 Methyl Stvrene (Mixed Isomers) 4.00E--02 H 
1634-04-4 Methyl tert-Butvl Ether (MTBE) 2.60E-07 CA 3.00E+00 I 
75-09-2 Methvlene Chloride - -- - 1.00E-08 I 6.00E-01 I Mal 
2385-85-5 Mirex 5.10E-03 CA 
64742-95-6 Nanhtha Hinh Flash Aromatic IHFAN\ NoHLC -- 1_QQE-01 p 
91-20-3 Naphthalene - -- 3.40E-05 CA 3.00E--03 I 
13463 39-3 Nickel Carbonvl NoHLC 2.60E-04 CA 1.40E-05 CA 
98-95-3 Nitrobenzene 4.00E-05 I 9.00E-03 I 
75-52-5 Nrtromethane - - - 8.80E--06 p 5.00E-03 p 
79-46-9 Nitroorooane. 2 2.?0E-03 H 2.00E-02 I 
62-75-9 Nitrosodimethvlamine, N- 1.40E-02 I 4.00E-05 X M,i 
924-16-3 Nitroso-di-N-butvlamine, N- - - - 1.60E-03 I 
10595-95-6 Nitrosomethylethvlamine, N- 6.30E-03 CA 
111-84-2 Nonane, n- - - 2.00E-02 p 
32598-14-4 Pentachlorobiohenvl. 2,3,3'A.4' (PCB 1051 1_10E-03 E 1.30E-03 E 
74472-37-0 Pentachlorobinhenvl, 2.3.4 4',5- (PCB 1141 1.10E-03 E 1.30E-03 E 
31508-00-6 Pentachlorobiohenvl. 2,3'.4A'.5- (PCB 1181 - - - 1.10E--03 E 1.30E 03 E 
65510-44-3 Penlachlorobiohenvl. 2',3.4A',5- (PCB 1231 1_10E-03 E 1.30E-03 E 
57465-28-8 Pentachlorobinhenv1, 3,3'.4.4',5- (PCB 126) - - 3.80E+00 E 4.00E-07 E 
109-66-0 Pentane, n- 1.00E+00 p 
75-44-5 Phosqene 3.00E-04 I 
7803-51-2 Phosohine - - - 3.00E-04 I 
123-38-6 Prooionaldehvde 8-00E-03 I 
103-65-1 Proovl benzene 1.00E+00 X 
115-07-1 Proovlene 3.00E+00 CA 
107-98-2 Proovlene Glvcol Monomethvl Ether 2.00E+00 I 
75-56-9 Propylene Oxide - - -- 3.70E--06 I 3.00E-02 I 
100-42-5 Stvrene 1_Q0E+00 I 
7446-11-9 Sulfur Trioxide NoHLC 1.00E-03 CA 
1746-01-6 TCDD, 2,3,7,8- - - - 3.80E+01 CA 4.00E-08 CA 
70362 50-4 Tetrachloroblohenvl 3 4 4',5- (PCB 81 l 1.10E-02 E 1.30E-04 E 
630-20-6 Tetrachloroethane.1.1.1.2- 7.40E-06 I 
79-34-5 Tetrachloroethane, 1,1,2,2- - - 5.80E-05 CA 
127-18-4 T etrachloroethylene 2.60E-07 I 4.00E-02 I 
811-97-2 Tetrafluoroelhane.1.1.1.2- - 8.00E+01 I 
109-99-9 Tetrahydrofuran 2.00E+-00 I 
7550-45-0 Titanium Tetrachloride NoHLC 1_QQE-04 A 
108-88 3 Toluene -- 5.00E+00 I 
76-13-1 Trichloro-1.2.2-trifluoroethane, 1.1,2- 3.00E+01 H 
120-82-1 Trichlorobenzene, 124- - 2.00E-03 p 

71-55-6 Trichloroethane 111- 5-00E+O0 I 
79-00-5 Trichloroethane, 1,1,2- 1.60E-05 I 2.00E 04 X 

79-01--6 Trichloroethvlene -
75-69-4 T richlorofluoromethane 
96-18-4 Trichloronrooane. 1.2.3-

4.10E-06 I 2.00E-03 I Mot 
7.00E-01 H 
3.00E-04 I M,i 

96-19-5 Trichloroorooene, 123-
121-44-8 Triethvlamine 

3.00E-04 p 
7.00E-03 I 

526-73-8 Trimethvlbenzene 123- -
95-63-6 Trimethylbenzene 1.2.4-
108-05-4 Vinyl Acetate 
593-60-2 Vin I Bromide -
75-01-4 Vinvl Chloride 
108-38-3 Xylene. m-

5.00E-03 p 
7.00E-03 p TCE 
2.00E-01 I 

320E-05 H 3.00E-03 I 
4.40E-06 I 1.00E-01 I Mot 

1.00E-01 s 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-IAC) Calculator Version 3.4, June 2015 RS Ls 
MW-23 2nd 2020 
Parameter Symbol Value Instructions. 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from null down list 
TarQet Risk for Carcinoqens TCR 1.00E-06 Enter taraet rlsk for carcinanens ,for comnarisan to the calculated VI carcinogenic risk in column F) 
Taraet Hazard Quotientfor Non-Carcinoaens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 

Averaqe Groundwater Temperature (°C) Tow 25 Enter averare of the stabilized , roundwater temperature to correct HenNs Law Constant for, roundwater tarn et concentrations 

CAS 
95-4-7-6 
106-4-2-3 
1330-20-7 
140-88-5 

Notes: 

(1) 

(2) 

Chemical Name 
Xylene. o-
Xylene. P-
Xvlenes 
Eth,tAcrvlate 

Inhalation Pathway Exposure Parameters (RME\: 

Exposure Scenario 
Averaqinq time for carcinaqens 
AveraQini:, time for non-carcinoQens 
Exposure duration 
Exposure frequency 
Exposure time 

Generic Attenuation Factors: 

Source Medium of Vapors 
Groundwater 
Sub-Slab and Exterior Soil Gas 

Site 
Groundwater 
Concentration 

Cow 
lua/U 

Calculated 
Indoor Air 

Concentration 
Cia 

(uq/m3J 

-

Units 

'""'' '""'' l""'I 
(davs/vr) 
(hr/day) 

(-) 
(-) 

V1 
Carcinogenic 

Risk 

CR 

-
--

VI Hazard 

HQ 

-
-
--

Residential 

Symbol 
"ATc·.R GW 
ATnc-. R-:GW. 
ED RGW 
EF"RGW. 
ET 8:_ .. GW·.~ .. -

Value 
70 ' 
26 
26 

350 
24 ___ 

Residential 

Inhalation Unit 
Risk IUR 

IUR Source" 

lun/m31"1 

Commercial 

Symbol 
A'rc C. -r;w·,· 
ATnc C·GW" 
ED C'"GW 
EF:C:GW 
EJ .. C,GW 

Value 
70 

'25 
25 
250 
__ 8_. 

Commercial 

Symbol Value Symbol Value 
AF°qw·R GW 0".001 ·Afgw.C GW - 0.001 

Reference 
Concentration 

RIC 
lma/m3

\ 

1.00E-01 
1.00E-01 
1.00E-01 
8.00E-03 

---~Ess_J'~_c..GW •. ~ .... ..:_ O,~ ______ Af1i$._p .. G'li ____ p:Q3~~~~-

(3) Formulas 

(4) 

Cia. ta met= MIN( Cia,c; Cia,nc) 
Cia,c [uQ/m3) =TCRxATcx (365 davs/vrl x (24 hrs/day)/ (ED x EFx ETx IUR) 
Cia,nc {u,1/m3) =THQxATncx (365 davstvr)x (24 hrs/day)x RfC x (1000 uq/m,i)/ (ED x EFx En 

Special Case Chemicals 

Trichloroethylene 

Residential Commercial 

Symbol 
mtURTCE R GW 

tVRlQJ;_Jt JJ!'L 

Value Symbol Value 
'J..OOE;--06" !URTCE;· C GW ·iJ.00.E+OO 

_;3.1.QE.:0.lL .. .J.UBICJ;;._C_J:~W-4.:1 OE:-06 ... 

MulaQenic Chemicals The exoosure durations and aae-deoendent adiustmentfactors for mutaaenic-mode-of-action are llsted in the table below: 

Note: This section applies to trichloroethylene and other 
mutagenic chemicals, but not to vinyl chloride. 

Age Cohort 

0-2 Years' 
2- 6 years 

6-16 vaars 
_16 ~.26 .. YJ:l:ars_ . 

Exposure 
Duration 

2 
4 
10 

__ 10 

Age-dependent adjustment 
factor 

10 
3 
3 
_1_._ 

RFC 
Source* 

s 
s 
I 
p 

Mutagenic 
Indicator 

; 

Selected (based on 
scenario) 

Symbol 
ATcGW 
Atnc GW 
ED·G-N 
EF GW 
EI._<3:W 

Value 
70 
25 
25 

·250 
8 

Selected (based on 
scenario) 

Symbol Value 
- 'AFAW _GW .o.ou1 -

-~ _Af:ss GW ... 0.03_; 

Selected (based on 
scenario) 

Symbol Value 
ml0RTGE GW· O'.OOE:,t-00 

______ ll,J.RLC!=: .. m-Y-4 .. ,1.0J:c::9§. 

Mutagenic-mode-of-action (MMOA) adjustment factor_ '·7q,. This factor is used in the equations for mutagenic chemicals. 

Vinyl Chloride See the Navii:,ation Guide equation for Cia,c for vinyl chloride . 

Notation: 
1 = IRIS: EPA lnte,irated Risk !nforrnation Svstem (IRIS). Available onllne at _bJ:!I)_;lfWV'lV'{,epa.Qovfu:is/_s_®sl/index: html 
P = PPRlV. EPA Provisional Peer Reviewed Toxicity Values (PPRlVs). Available online at: h!;lQ;L,'h]JJ,lQ[t_y ,9m_l.qo11/Q.nrty.shtml 
A= Aqencv for Toxic Substances and Disease Reqistrv (ATSDRJ Minimum Risk Levels (MRlsl Available online at 
CA= Calrfornia Environmental Protection Aqency/Office of Environmental Health Hazard Assessment assessments. Available online at 
H = HEAST. EPA Superfund Health Effects Assessment Summary Tables (HEASTI database. Available on line at 
S = See RSL User Guide, Section 5 
X = PPRlV Appendix 
Mui= Chemical acts according to the mutai:,enic-mode-of-action, special exposure parameters apply (see footnote (41 above). 
VC = Special exposure eauation for vinvl chloride applies (see Navii:,ation Guide for equation). 

b.t!Q;/(w-Nw.3;ts,Ju;;d.1;,._Q_Qy[_m_dfilt11dfil<:Nml 
h_Jj;Q://www"oe.tilE'h@9llillrims/Ch.?micalDB/i_n_Qfil'~E!fill 

!Jllil.J/m,{;l---17east._Qrn..Llillll!heast.s_l}1rn_j 

TCE = Special mutagenic and non-mutai:,enic IURs fortrichloroethvlene apply (see footnote (4) above). 
Yellow hl>1hllQhtinQ indicates site-specific- parameters that mav be_ edited bv_the user_ 
.E!lue: h]gf\\ightin;;i: [ndi.~$:Se .E«P.9fil!f?.f/l-tjQrs,_ t!::\fil~_re __ b®~P. -QTI _ffi13k}§!>fl_Sll:f11~ Gu!dsiri6e-fc1t $\.1i;i~hrtfM..GSlo(EPA.Ya~6r _[ntrµsior:r _r:iulda_nce;_Yfllit;h AE!iiei«!liv. $cbQU_!d .!i_Qt_b_e 9tianQE!d_.-:. : 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC} Calculator Version 3A, June 2015 RSLs 
MW-23 2nd 2020 
Parameter s bol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from pull do'Ml list 
Target Risk for Carcinoqens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F) 
Tame! Hazard Quotient for Non-Carcinooens THO 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 

Averaoe Groundwater Temperature ("Cl Tow 25 Enter averane of the stabilized r roundwater temperature to correct Henry's Law Constant for r roundwater tar-net concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VIH~ard 

Concentration Concentration Risk 
Cow Cia 

CR HQ 
CAS Chemical Name ruall\ fua/m31 

Inhalation Unit Reference Mutagenic 
Rfsk IUR Concentration RFC 

Indicator 
IUR Source"' RIC Source" 

(uo/m31"1 rmn/m31 i 
Pink hiphlLqhtingindicates VI carcin•openic_risk qreaterthan the_tarnet risk for_carcinooens ffCR) _or.VJ Hazard_qrealer t_han or equal _to_lhe tarnet hazard quqlientfor_non-<;arcinoqens (THO). 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-24 2nd 2020 ..... -.• -··-----
Parameter Svmbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from null down list 
TarQet Risk for Carcinoaens TCR 1.00E-06 Enter tarQet risk for carcinociens (for comoarison to the calculated VI carcinooenic risk in column FJ 
Tarael Hazard Quotient for Non-Carcinooens THO 1 Enter tarqet hazard Quotient for non-carcinoqens (for comparison to the calculated VI hazard in column G) 

Averaae Groundwater Temcerature (°C) Tow 25 Enter averaQe of the stabilized 9roundwater temperature to correct Henry's Law Constant for groundwater target concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 
Concentration Concentration Risk 

Cnw Cia 
CR HQ 

CAS Chemical Name lun/L\ luaJm'I 

Inhalation Unit Reference Mutagenic 
Risk IUR Concentrauon RFC Indicator 
IUR Source" RIC 

Source• 

lunlm3
\'1 /ma/m3l j 

75-07-0 Acetaldehvde - - - 2.20E-06 I 9.00E-03 I 
67-64-1 Acetone - - - 3.10E+01 A 
75-86-5 Acetone Cvanohvdrin - - - 2.00E-03 X 
75-05-8 Acetonitrile - - - 6.00E-02 I 
107-02-8 Actolein - - - 2.00E-05 I 
79-10-7 Acrvlic Acid .. - - 1.00E-03 I 
107-13-1 Acrvlonitrile - - - 6.80E-05 I 2.00E-03 I 
309-00-2 Aldrin .. - - 4.90E-03 I 
107-18-6 Allvi Alcohol - - - 1.00E-04 X 
107-05-1 Allvl Chloride - - - 6.00E-06 CA 1.00E-03 I 
7664-41-7 Ammonia - - - 1.00E-01 I 
75-85-4 Am>n Alcohol. tert- - - - 3.00E-03 X 
12674-11-2 Aroclor 1016 - .. - 2.00E-05 s 
11104-28-2 Aroclor 1221 - - - 5.70E-04 s 
11141-16-5 Aroclor 1232 .. - - 5.70E-04 s 
53469-21-9 Aroclor 1242 - - - 5.70E-04 s 
12672-29-6 Aroclor 1248 .. -- - 5.70E-04 s 
11097-69-1 Aroclor 1254 -- .. .. 5.70E-04 s 
11096-82-5 Aroclor 1260 .. .. - 5.70E-04 s 
103-33-3 Azobenzene .. - -- 3.10E-05 I 
56-55-3 Benzralanthracene -- .. - 1.10E-04 CA Mut 
71-43-2 Benzene -- .. - 7.80E-06 I 3.00E-02 I 
100-44-7 Benzvl Chloride .. .. - 4.90E-05 CA 1.00E-03 p 

92-52-4 Blnhenvl, 1,1'- .. - - 4.00E-04 X 
108-60-1 Bis/2-chloro-1-methviethvil ether - - - 1.00E-05 H 
11 1-44-4 Bis(2-chloroethvl)ether -· - - 3.30E-04 I 
542-88-1 Bis(chloromethvllether - - - 6.20E-02 I 
10294-34-5 Boron Trichloride - - - 2.00E-02 p 

7637-07-2 Boron Trifluoride No HLC - - 1.30E-02 CA 
107-04-0 Bromo-2-chloroethane 1- - - 6.00E-04 X 
108-86-1 Bromobenzene - - - 6.00E-02 I 
74-97-5 Bromochloromethane - - - 4.00E-02 X 
75-27-4 Bromodichloromethane - - - 3.70E-05 CA 
75-25-2 Bromoform - - - 1.10E-06 I 
74-83-9 Bromomethane - - - 5.00E-03 I 
106-99-0 Butadiene. 1.3- - - - 3.00E-05 I 2.00E-03 I 
78-92-2 But>n alcohol. sec- - -- - 3.00E+01 p 

75-15-0 Carbon Disulfide - - 7.00E-01 I 
56-23-5 Carbon Tetrachloride - - - 6.00E-06 I 1.00E-01 I 
12789-03-6 Chlordane .. - - 1.00E-04 I 7.00E-04 I 
7782-50-5 Chlorine - - -- 1.50E-04 A 
10049-04-4 Chlorine Dioxide - -- - 2.00E-04 I 
75-68-3 Chloro-1 1-difluoroethane 1- -
126-99-8 Chloro-1 3-butadiene 2- - - -

5.00E+01 I 
3.00E-04 I 2.00E-02 I 

108-90-7 Chlorobenzene - - - 5.00E-02 p 

98-56-6 Chlorobenzotrifluoride. 4- - - -
75-45-6 Chlorodifluoromethane - - -

3.00E-01 p 
5.00E+01 I 

67-66-3 Chloroform - - - 2.30E-05 I 9.S0E-02 A 
74-87-3 Chloromethane .. .. - 9.00E-02 I 

107-30-2 Chloromethvl Methvi Ether - - -
76-06-2 Chlorooicrin .. .. -

6.90E-04 CA 
4.00E-04 CA 

8007-45-2 Coke Oven Emissions .. - -
98-82-8 Cumene .. .. -
57-12-5 Cvanide ICN-\ .. .. -

6.20E-04 I Mut 
4.00E-01 I 
8 .00E-04 s 

110-82-7 Cvclohexane .. .. - 6.00E+00 I 

108-94-1 Cvclohexanone .. - - 7.00E-01 p 

110-83-8 Cvc!ohexene .. -- -
72-55-9 DOE o.o'- - .. -
96-12-8 Dibromo-3-chloroorooane 1 2- .. .. -
124-48-1 Dibromochloromethane .. - .. 

1.00E+00 X 
9 .?0E-05 CA 
6.00E-03 p 2.00E-04 I Mui 
2 .70E-05 CA 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-lAC) Calculator Version 3.4, June 2015 RSLs 
MW-24 2nd 2020 
Parameter Symbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull dOWll list 
Target Risk for Carcinoqens TCR 1.00E-06 Enter taro et risk for carcinooens (for comparison to the calculated V1 carcinooenic risk in column Fl 
Tarnet Hazard Quotient for Non-Carcinogens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated V1 hazard in column G) 
Average GroundwaterTemoerature (°C) Tow 25 Enter averaae of the stabilized aroundwater temperature to correct Henrv's Law Constant for aroundwater taraet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 
Concentration Concentration Risk 

Cow Gia CR HQ 
CAS Chemical Name funlL\ fuafm3l 

Inhalation Unit Reference Mutagenic 
Risk IUR Concentration RFC 

Indicator 
IUR Source" RIC Source" 

fun/ms\., lmn/ms1 ; 
106-93-4 Dibramoethane. 1.2- - - - 6.00E-04 I 9.00E-03 I 
74-95-3 Dibromomethane (Melhvlene Bromide) - - - 4.00E-03 X 
764-41-0 Dichloro-2-butene. 1,4- 420E-03 p 
1476-11-5 Dichloro-2-butene cis-1,4- -- - - 4.20E-03 p 
110-57-6 Dichloro-2-butene. trans-1 .4- - - 420E-03 p 
95-50-1 Dichlorobenzene, 1,2- 2.00E-01 H 
106-46-7 Dichlorobenzene. 1.4- - - 1.10E-05 CA 8.00E-01 I 
75-71-8 Dichlorodifluoromethane -- 1.00E-01 X 
75 34-0 Dichloroethane.1.1 2.5E+02 5.77E+01 7.5E-06 No RfC 1.60E-06 CA 
107-06-2 Dichloroethane. 1.2- 1.3E+00 6.27E-02 1.3E-07 2.0E-03 2.60E-05 I 7.00E-03 p 

75 35-4 Dichloroethvlene. 1.1- 1.7E+00 1.81E+00 NolUR 2.1E-03 2.00E-01 I 
78-87-5 Dichloroorooane. 1.2- - - - 1.00E-05 CA 4.00E-03 I 
542-75-6 Dichloroprooene, 1,3- - -- -- 4.00E-06 I 2.00E-02 I 
77-73-6 Dicvclooentadiene 3.00E-04 X 
75-37-6 Dtfluoroethane 1 1- - - - 4.00E+01 I 
94-58-6 Dihvdrosafrole -- -- 1.30E-05 CA 
108-20-3 Diisonronvl Ether - - - 7.00E-01 p 
68-12-2 Dimethvtformamide - - - 3.00E-02 I 
5714-7 Dimethvlhvdrazlne. 1.1- -- 2.00E-06 X 
540-73-8 Dimethvlhvdrazine. 1,2- - - - 1.60E-01 CA 
513-37-1 Dimethvlvinvlchloride - - - 1.30E-05 CA 
123-91-1 Dioxane. 1.4- 5.00E-06 I 3.00E-02 I 
106-89-8 Epichlorohvdrin - - - 1.20E-06 I 1.00E-03 I 
106-88-7 Epoxvbutane. 1,2- - - - 2.00E-02 I 
111-15-9 Ethoxvethanol Acetate. 2- 6.00E-02 p 
110-80-5 Ethoxvethanol, 2 - - 2.00E-01 I 
141-78-6 Ethyl Acetate - - - 7.00E-02 p 
75-00-3 Ethvl Chloride (Chloroethane) 1.00E+01 I 
97 63-2 Ethv] Methacrulale - - - 3.00E-01 p 
100-4-1-4 Ethvlbenzene 2.50E-06 CA 1.00E+00 I 
75-21-8 Ethulene Oxide - 8.80E-05 CA 3.00E-02 CA 
151-56-4 Ethvleneimine - - - 1.90E-02 CA 
50-00-0 Formaldehvde 1.30E-05 I 9.B0E-03 A 
64-18-6 Formic Acid - - - 3.00E-04 X 
98-01-1 Furfural 5.00E-02 H 
765-34-4 Glvcidvl - 1.00E-03 H 
76-44-8 Heotachlor - - - 1.30E-03 I 
1024 57-3 Heotachlor Eooxide 2.60E-03 I 
39635-31-9 Heotachlorobiohenvl, 2,3.3',4.4',5 5'- PCB 189 - - - 1.10E-03 E 1.30E-03 E 
118-74-1 Hexachlorobenzene 4.60E-04 I 

38380-08-4 Hexachlorobiphenyl 2 3,3' 4.4' 5- (PCB 1561 - 1.10E-03 E 1.30E-03 E 
69782-90-7 Hexachlorobiohenvl. 2.3.3'.4.4',5'- (PCB 1571 - - - 1.10E-03 E 1.30E-03 E 
52663-72-6 Hexachlorobiohenvl. 2.3'.4.4',5,5'- /PCB 1671 1.10E-03 E 1.30E-03 E 
32774 16-6 Hexachlorobiphen,A 3 3'.44',5 5'- (PCB 1691 - - 1.10E+00 E 1.30E-06 E 
87-68-3 Hexachlorobutadiene - - - 2.20E-05 I 
77-47-4 Hexachlorocvclopentadlene 2.00E-04 I 

X 67-72-1 Hexachloroethane - - 1.10E-05 CA 3.00E-02 I 

822-06-0 Hexamethvlene Diisocvanate. 1.6- - - - 1.00E-05 I 

110-54-3 Hexane N- 7.00E-01 I 

591-78-6 Hexanone. 2- - - 3.00E-02 I 

302-01-2 Hvdrazine - -
7647-01-0 Hvdronen Chloride --
74-90-8 Hydroqen Cuanide - - -
7664 39-3 Hvdroqen Fluoride 

4.90E-03 I 3.00E-05 p 

2.00E-02 I 
8.00E-04 I 
1.40E-02 CA 

7783-06-4 Hvdrooen Sulfide - -
67-63-0 lsoorooanol --
7439-97 6 Mercu elemental) 

2.00E-03 I 
2.00E-01 p 
3.00E-04 I 

126-98-7 Methacrvlonitrile - -- --
67-56-1 Methanol 

3.00E-02 p . 

2.00E+01 I 

110-496 Methovuethanol Acetate. 2- - - - 1.00E-03 p 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-24 2nd 2020 
Parameter Symbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from oull down list 
Tarqet Risk for Carcinooens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk In column F) 
Tarqet Hazard Quotient for Non-Carcinoqens THQ 1 Enter target hazard quotient for non-carcinogens {for comparison to the calculated VI hazard in column G) 
Averaoe GroundwaterTemoerature (°C) T~" 25 Enter averaoe of the stabilized oroundwater temperature to correct Henrv's Law Constant for oroundwatertaroet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic Vl Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC Indicator 
C0 w Cla IUR Source* RIC Source* 

CAS Chemical Name (uo/U fuo/m3
\ 

CR HQ 
fun/m"Y1 fmQ/tri3\ I 

109--86-4 Methoxvethanol. 2- - - - 2.00E-02 I 
96-33-3 Methv1 Acrulate 2.00E-02 p 
78-93-3 Methyl Ethvl Ketone (2-Butanone) -- - - 5.00E+00 I 
60-34-4 Methyl Hydrazine 1.00E-03 X 2.00E-05 X 
"108-10-1 Methvl lsobutvl Ketone (4-methvi-2-nenlanone 3.00E+00 I 
624--83-9 Methyl lsocvanate - - - 1.00E-03 CA 
80-62-6 Meth'" Methacn,late 7.00E-01 I 
25013-15-4 Methyl Stvrene (Mixed Isomers) -- 4.00E-02 H 
1634-04-4 Methyl tert-Butvl Ether (MTBEl - - - 2.60E-07 CA 3.00E+00 I 
75-09-2 Meth,"ene Chloride -- 1.00E-08 I 6.00E-01 I Met 
2385--85-5 Mirex - - - 5.10E-03 CA 
64742-95-6 Naohtha. Hiah Flash Aromatic /HFAN) NoHLC - - 1.00E--01 p 
91-20-3 Naphthalene 3.40E-05 CA 3.00E-03 I 
13463-39-3 Nickel Carbonvl NoHLC - - 2.60E-04 CA 1.40E-05 CA 
98-95-3 Nitrobenzene - - - 4.00E..Q5 I 9.00E-03 I 
75-52-5 Nitro methane 8.80E-06 p 5.00E-03 p 
79-46-9 Nitronronane 2- - - - 2.70E-03 H 2.00E-02 I 
62-75-9 Nitrosodimethylamine. N- - - - 1.40E-02 I 4.00E-05 X Met 
924-16-3 Nitroso-di-N-butvlamine. N- 1.60E-03 I 
10595-95-6 Nilrosomethvlethylamlne, N- - - - 6.30E-03 CA 
111-84-2 Nonane. n- - - - 2.00E..Q2 p 
32598-14-4 Pentachlorobiohenyl, 2.3.3'.4.4"- /PCB 105) 1.10E-03 E 1.30E-03 E 
74472-37-0 Pentachloroblohenvl, 2,3,4.4',5- [PCB 114) -- - - U0E-03 E 1.30E..Q3 E 
31508-00-6 Pentachlorobiohenvl. 2 3'.4.4".5- (PCB 118) - - 1.10E-03 E 1.30E 03 E 
65510-44-3 Pentachlorobiohenvl. 2',3.4.4',5- (PCB 123) 1.10E-03 E 1-30E-03 E 
57465-28--8 Pentachlorobiohenvl. 3,3'.4.4".5- (PCB 126) - - - 3.80E+00 E 4.00E 07 E 
109-66-0 Pentane. n- 1.00E+00 p 
75-44-5 Phosqene - - 3.00E-04 I 
7803-51-2 Phosphine - - - 3_Q0E-04 I 
123-38-6 Proo ion aldehyde 8.00E-03 I 
103-65-1 Prooyl benzene - - - 1.00E+00 X 
115-07-1 Propylene - 3.00E+00 CA 
107-98-2 Proovlene Glvcol Monomethyl Ether 2.00E+00 I 
75-56-9 Propylene Oxide - - - 3.70E-06 I 3.00E-02 I 
100-42 5 Stvrene 1.00E+00 I 
7446-11-9 Sulfur Trioxide NoHLC - - 1.00E-03 CA 
1746-01-6 TCDD, 2,3.7,8- 3.80E+01 CA 4.00E-08 CA 
70362-50-4 Tetrachlorobi hen'"· 3.4.4".5- (PCB 811 1_10E-02 E 1.30E-04 E 
630-20-6 Tetrachloroethane, 1,1.1,2- - - - 7.40E-06 I 
79-34-5 Tetrachloroethane 1.1.2.2- 5.80E-05 CA 
127-18-4 Tetrachloroethvlene - - 2.60E-07 I 4.00E-02 I 
811-97-2 Tetrafluoroethane 111.2- - - - 8.00E+01 I 
109-99-9 Tetrahvdrofuran 2.00E+00 I 
7550-4-5-0 Titanium Tetrachloride NoHLC - - 1.00E--04 A 
108--88-3 Toluene 5.00E+00 I 
76-13-1 Trichloro-1,2,2-tlifluoroethane. 1.1.2- - 3_Q0E+01 H 
120-82-1 Trichlorobenzene. 1.2.4- - - - 2.00E..Q3 p 

71-55-6 Trichloroethane. 1.1.1- 3.3E+01 2.31E+01 NolUR 1.1E-03 5.00E+00 I 
79-00-5 Trichloroethane 112- - 1.60E..Q5 I 2.00E-04 X 
79-01-6 Trichloroethylene 5.5E+00 221E+00 7.4E-07 2.5E-01 4.10E..Q6 I 2.00E-03 I Met 

75-69-4 T richlorofluoromelhane 7.00E-01 H 
96-18-4 Trichlorooronane 1.2 3- - - 3.00E-04 I Met 

96-19 5 Trichloroorooene 1.2 3- 3.00E-04 p 

121-44-8 Trielhvlamine 7.00E-03 I 
526-73-8 Trimethvlbenzene, 1.2,3- - - - 5_00E-03 p 

95-63 6 Trimeth~lbenzene. 12.4- 7.00E-03 p TCE 
108-05-4 Vinyl Acetate - - - 2.00E 01 I 

593-60-2 Vinvl Bromide 3-20E-05 H 3.00E--03 I 

75--01-4 Vinyl Chloride 4.40E-06 I 1.00E-01 I Met 

108-38 3 Xylene, m- - - - 1.00E-01 s 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-24 2nd 202_!!_ 
Parameter Symbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from null down list 
Taroet Risk for Carcinooens TCR 1.00E--06 Enter target risk for carcinogens {for comparison to the calculated VI carcinogenic risk in column F) 
Tarqet Hazard Quotient for Non-Carcinoqens THO 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 

Averaae GroundwaterTemoerature l"C\ TQw 25 Enter averaoe of the stabilized aroundwater temperature to correct Henrv's Law Constant for aroundwater taraet concentrations 

CAS 
95-47-6 
106-42-3 
1330-20-7 
140-88-5 

Notes: 

(1) 

(2) 

Chemical Name 
Xvlene. o-
Xvlene. P-
Xvlenes 
Ethvl Acr,,,late 

Inhalation Pathway Exposure Parameters (RME): 

Exposure Scenario 
AveraQinq time for carcinaqens 
Averai:ilnq llme for non-carcinoi:iens 
Exposure durallon 
Exoosure freouencv 
Exoosure time 

Generic Attenuation Factors: 

Source Medium of Vapors 
Groundwater 
Sub-Slab and Exterior Soll Gas 

(3} Formulas 
Gia, tari:iet = MIN( Cla,c; Cia.nc) 

Site 
Groundwater 
Concentration 

w 
/ua/LJ 

Calculated 
Indoor Afr 

Concentration 
Gia 

rua/m31 

-

Units 

(yrs) 
(yrs) 
(yrs) 

(davs/yrJ 
(hr/davl 

(-) 
( - ) 

Cia,c (ug/m3) = TCRxATcx(365 days/yr) x (24 hrs/day]/ (EDx EF x ETx IUR) 

VI 
Carcinogenic 

Risk 

CR 

-

VI Hazard 

HQ 

-

Residential 

Symbol Value 
-ATc. R (W,J- 70 
ATnc R,.GW 26 

ED R"GW 26 
EF R·GW 350 
E,:: 1_R.J3W _______ .24_ 

Residential 

Inhalation Unit 
Risk IUR 

IUR Source* 

run/mart 

Commercial 

Symbol 
ATc C GW 

"ATnc:C·GW 
'ED ,c GW 
·EF' c:Gw 
.ET __ C, G.W 

Value 
70 
25 
25 

250 
·-8~ 

Commercial 

Symbol Value Symbol Value 
AR!w R GW 0.001 AFAW ·c. GW 0.001 

:...AE~ __ H __ G.W __ ~---·-0~JJ-~----· .AFss .. c ~ o_.03. 

Cla.nc (uq/m3) =THO xATnc x (365 davs/yr] x (24 hrs/day) x RfC x (1000 UQfmA) I (ED xEFx ET) 

(4) Special Case Chemicals 

Trlchloroethvlene 

Residential 

Symbol Value 
miliRTcE· R GW 1.00E-00 

lV.RT.CE; __ R. .. GW ·-·· ,3J0E-06 .. 

Commercial 

Symbol Value 
·iLiRTCE C-GW o:ooE+oo. 
_IUR,TCE __ C_G_w_ :4.10J:;-06 

Reference 
Concentration 

RiC 
lmn/m3) 

1.00E-01 
1.00E-01 
1.00E-01 
8.00E-03 

MutaAenic Chemicals The exoosure durations and aoe-deoendent adiusbnent factors for mutaaenic-mode-of-action are listed in the table below: 

Note: This section applies to trichloroethylene and other 
mutagenic chemicals, but not to vinyl chloride. 

Age Cohort 

0-.2 years 
2·6vears 
6-16 years 

.J.6_,;_/213.YEla~ . 

Exposure 
Duration 

2 
4 
10 
JO_. 

Age-dependent adjustment 
factor 

1U 
3 
3 

RFC 
Mutagenic 

Source* 
Indicator 

s 
s 
I 
p 

; 

Selected {based on 
scenario) 

Symbol Value 
~-·ATc GW 70 

Atnc-.Gw 25 
ED··GW 25 
EF GW 250 
_Et __ (3_W. ____ 8 __ _ 

Selected (based on 
scenario) 

Symbol Value 
Arow GW·- --- 0:001 -
AF.s$ .. GW_. _ ~.Q3 , __ 

Selected (based on 
scenario) 

Symbol Value 
inlDRTGE GV{ 0.00E+00 

IURTCE_cy/ __ 4:-10E-06. 

Mutagenic-mode-of~action {MMOA) adjustment factor )_5~--~ This factor is used in the equations for mutaQenic chemicals. 

Vinyl Chloride See the Naviqation Guide eauallon for Cia,c for vinyl chloride. 

Notation: 
I = IRIS: EPA !nteprated Risk Information Svstem (!RISJ. Available online at ....b!m.:il.l\'WW,filli!.QQV/irji,/su_bsW_njj_(=)(.htm I 
P = PPRN. EPA Provisional Peer Reviewed Toxicm' Values (PPRlVs). Available on line at b.tttu./l:l_h_PRrtv ,qrnl.Qov_lppctv___,;,_htrnl 
A= Aqencyfor Toxic Substances and Disease ReQistry (ATSDR) Minimum Risk Levels {MRLs). Available on line at 
CA= California Environmental Protection Agencv/Office of Environmental Health Hazard Assessment assessments. Available on line at 
H = HEAST. EPA Superfund Health Effects Assessment SummarvTables (HEASn database. Available on line at 
S = See RSL User Guide. Section 5 
X = PPRlV Appendix 
Mut = Chemical acts according to the mutagenic-made-of-action, special exposure parameters apply (see footnote (4) above). 
VG= Special eXPosure equation for vinyl chloride applies (see Naviqation Guide for equation), 

hltP_:/~.atsdr.cdr..goyLmr_l§J)nQex.htrnl 
httP~hha.~a,g_qv/risk/ChemlcalDB/inde;,,.am;i 

htjp://emi-heastor_riJ,ggy/heas_ls.hlm! -

TCE = Special mutaAenic and non-mutaAenic IURs for trichloroethylene apply (see footnote (4) above]. 
Yellow hiQhliQhtinQ indicates site-soeclfic parameters-that may be edited by the user. 
Blu_e J:ljgttlfg_f!tir!Jl \rm)~§'__$zj).QS11IT!_facto!'_SJ~at _ar,e, _baS:e!l: Qq_Ri~.~~~-•lrri.en_t_ Guj~i:ii:ic~ fo( ~Ytl.€fillu£1_~_$$). q_j:):C:f::~ .Y_aiio_r_irltrUsidruiul(J:iii.fl:(;€.,_"\/llf_l_l!J);_'Aeijii:raJ!y _s_tiould not bej::h_a_~j:je_d. 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC} Calculator Version 3.4, June 2015 RSLs 
MW-24 2nd 2020 
Parameter Svmbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from oull dovm list 
Tarqet Risk for Carcinoqens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F) 
Taroet Hazard Quotient for Non-Carcinooens THQ 1 Enter tarqet hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column Gl 

Averaqe Groundwater Temperature (°C) Tow 25 Enter averaae of the stabiHzed aroundwatertemperature to correct Henrv's Law Constant for aroundwaler taroet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic V[Hazard 
Concentration Concentration Risk 

Cqw Cia CR HQ 
CAS Chemical Name rualU fuo/m

3
l 

Inhalation Unit Reference Mutagenic 
Risk IUR Concentration RFC 

Indicator 
IUR Source* RIC Source* 

run/ma,-1 rmnlm3\ ; 
Pink h[ghlighting indicat~ VI carcinoqenlc risk qreaterthan the target risk for carcir:io_qens (TCR) or VI H~ard great~than or equal ti;, thetarn_etha~rd quot)ent for non~rcinogens (THO). 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC•IAC ) Calculator Version 3.4, June 2015 RSLs 
MW-26 2nd 2020 
Parameter Svmbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from ou!I do'Ml list 
Taraet Risk for Carcinoaens TCR 1.00E-06 Enter taraet risk for carcinoaens (for comoarison to the calculated VI carcinoaenic risk in column Fl 
Taraet Hazard Quotient for Non•Carcinoaens THO 1 Enter taraet hazard auotient for non-carcinoaens <for comoarison to the calculated VI hazard in column Gl 
Averaae Groundwater Temoerature (°Cl Tow 25 Enter averaae of the stabilized aroundwater temoerature to correct Henrv's Law Constant for aroundwater taraet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Concentration Concentration Risk 
C= Cia 

CR HQ 
CAS Chemical Name luo/Ll luo/m31 

Inhalation Unit Reference Mutagenic 
Risk IUR Concentration RFC Indicator 
IUR Source• RfC Source• 

lun/m31"1 /mo/m3l j 

75-07-0 Acelaldehvde - .. .. 2.20E-06 I 9.00E-03 I 
67-64-1 Acetone - .. .. 3.10E+01 A 
75-86-5 Acetone Cvanohvdrin .. .. - 2.00E-03 X 
75-05-8 Acetonitrile .. .. .. 6.00E-02 I 
107-02-8 Acrolein - - - 2.00E-05 I 
79-10-7 Acrvlic Acid - .. .. 1.00E-03 I 
107-13-1 Acrvlonitrile .. .. .. 6.80E-05 I 2.00E-03 I 
309-00-2 Aldrin - - - 4.90E-03 I 
107-18-6 Allvl Alcohol - .. .. 1.00E-04 X 
107-05-1 Allvl Chloride .. .. .. 6.00E-06 CA 1.00E-03 I 
7664-41-7 Ammonia - - .. 1.00E-01 I 
75-85-4 Amvl Alcohol tert· - .. - 3.00E-03 X 
12674-11-2 Aroclor 1016 .. .. .. 2.00E-05 s 
11104-28-2 Aroclor 1221 .. .. - 5.70E-04 s 
11141-16-5 Aroclor 1232 .. .. .. 5.70E-04 s 
53469-21-9 Aroclor 1242 .. - - 5.70E-04 s 
12672-29·6 Aroclor 1248 - - - 5.70E-04 s 
11097-69-1 Aroclor 1254 .. .. - 5.70E-04 s 
11096-82-5 Aroclor 1260 .. .. - 5.70E-04 s 
103-33-3 Azobenzene ... - - 3.10E-05 I 
55.55.3 Benzralanthracene .. .. - 1.10E-04 CA Mui 
71-43-2 Benzene .. - - 7.80E-06 I 3.00E-02 I 
100-44-7 Benzvt Chloride - - - 4.90E-05 CA 1.00E-03 p 

92-52-4 Binhenvt 1.1 ' - .. .. - 4.00E-04 X 
108-60-1 Bis/2-chloro-1-meth lethvl l ether - .. .. 1.00E-05 H 
111-44-4 BisC2-chloroethvllether .. - - 3.30E-04 I 
542-88-1 Bisfchloromethvl\ether .. - .. 6.20E-02 I 
10294·34·5 Boron Trtchloride - .. .. 2.00E-02 p 

7637-07-2 Boron Trifluoride NoHLC .. .. 1.30E-02 CA 
107-04-0 Bromo-2-chtoroethane. 1- .. .. - 6.00E-04 X 
108-86-1 Bromobenzene .. .. - 6.00E-02 I 
74.97.5 Bromochloromethane - .. .. 4.00E-02 X 
75-27-4 Bromodichloromethane .. .. • · 3.70E-05 CA 
75-25-2 Bromoform - .. .. 1.10E-06 I 
74-83-9 Bromomethane .. .. .. 5.00E-03 I 
106-99-0 Butadlene 1 3- - .. .. 3.00E-05 I 2.00E-03 I 

78-92·2 Butvl alcohol sec- .. .. . . 3.00E+01 p 

75-15-0 Carbon Disulfide .. .. .. 7.00E-01 I 
56-23-5 Carbon Tetrachloride .. .. .. 6.00E-06 I 1.00E-01 I 
12789-03-6 Chlordane .. .. . . 1.00E-04 I 7.00E-04 I 
7782-50-5 Chlorine - .. .. 1.S0E-04 A 
10049-04-4 Chlorine Dioxide .. - .. 2.00E-04 I 
75-68-3 Chloro-1 .1 --difluoroethane 1- - .. - 5.00E+01 I 
126-99-8 Chloro-1.3-butadiene. 2· .. .. . . 
108-90-7 Chlorobenzene .. .. . . 

3.00E-04 I 2.00E-02 I 
5.00E-02 p 

98-56-6 Chlorobenzotrifluoride. 4- .. .. .. 
75-45-6 Chlorodifluoromethane - - -
67-66-3 Chloroform .. .. -

3.00E-01 p 
5.00E+0l I 

2.30E-05 I 9.80E-02 A 
74.57.3 Chloromethane .. - -
107-30-2 Chloromelhvl Methvl Ether .. .. -
76-06·2 Chloroolcrin - - -
8007-45-2 Coke Oven Emissions - -

9.00E-02 I 
6.90E-04 CA 

4.00E-04 CA 
6.20E-04 I Mul 

98-82-8 Cumene - - -
57-12-5 Cvanide (CN-l - - .. 
110-82-7 Cw.lo hexane - .. 
108-94-1 Cvclohexanone .. - -

4.00E-01 I 
8.00E-04 s 
6.00E+0O I 
7.00E-01 p 

110-83·8 Cvclohexene - - .. 
72.55.9 ODE o.n'. - - -
96-12-8 Oibromo-3-chlorocrooane 1 .2- - - -

1.00E+00 X 
9.70E-05 CA 
6.00E-03 p 2.00E-04 I Mui 

124-48-1 Dibromochloromethane .. 2.70E-05 CA 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-lAC) Calculator Version 3.4, June 2015 RSLs 
MW-26 2nd 2020 
Parameter mbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from null down list 
Ta met Rlsk for Carcinogens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinoaenic risk in column F) 
Tar,.,et Hazard Quotient for Non-Carcinoqens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column GJ 
Averaqe Groundwater Temperature (°Cl Tow 25 Enter averaoe of the stabilized □roundwater temnerature to correct Hennis Law Constant for aroundwatertamet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration ..-~. Risk IUR Concentration RFC Indicator 

Cow Gia IUR Source* 
RIC 

Source* 

CAS Chemical Name fun/LJ luo/m3
) 

CR HQ iu,-,tmar, 1m,.,/m31 ; 
106-93-4 Dibromoethane. 1.2- - - - 6.00E--04 I 9.00E-03 I 
74-95-3 Dibromomethane (Methylene Bromide) 4.00E-03 X 
764-41--0 Dichloro-2-butene 1 4- - 4.20E--03 p 
1476-11-5 Dichloro-2-butene. cis-1.4- - - - 4.20E-03 p 
110-57-6 Dichloro-2-bulene. trans-1.4- 4.20E--03 p 
95-50-1 Dichlorobenzene 1 2- - - - 2.00E-01 H 
106-46-7 Dichlorobenzene 1 4- - - - 1.10E-05 CA 8.00E-01 I 
75-71-8 Dichlorodifluoromethane 1.00E-01 X 
75-34-3 Dichloroethane 1.1- 2.4E+00 5.51E--01 72E--08 NoRfC 1.60E-06 CA 
107-06-2 Dichloroethane. 1.2- - - - 2.60E-05 I 7.00E--03 p 
75-35-4 Dichloroethvlene, 1,1- 2.00E--01 I 
78-87-5 Dichloroorooane. 1.2- 1.00E-05 CA 4.00E--03 I 
542-75-6 Dichloropropene, 1,3- - - 4.00E-06 I 2.00E--02 I 
77-73-6 Dicvclooentadiene 3.00E--04 X 
75-37-6 Difluoroethane. 1.1- - - - 4.00E+01 I 
94-58-6 Dihydrosafrole - 1.30E-05 CA 
108-20-3 Diisopropyl Ether -- 7.00E--01 p 
68-12-2 DimethyH'ormamide - -- - 3.00E--02 I 
57-14-7 Dimethylhydrazine.1.1- -- 2.00E--06 X 
540-73-8 Dimethylhvdrazine. 1.2- - - - 1.60E-01 CA 
513-37-1 Dimethylvinvlchloride - - - 1.30E-05 CA 
123-91-1 Dioxane. 1.4- -- 5.00E-06 I 3.00E--02 I 
106--89-8 Eoichlorohvdrin - - - 1.20E-06 I 1.00E--03 I 
106--88-7 Epoxvbutane. 1 2- -- - -- 2.00E--02 I 
111-15-9 Ethoxyethanol Acetate. 2 6.00E-02 p 
110-80-5 Etho thanol 2- -- 2.00E--01 I 
141-78-6 Ethyl Acetate -- - - 7.00E-02 p 
75-00 3 Ethyl Chloride (Chloroethane) 3.6E+00 1.63E+00 No IUR 3.7E--05 1.00E+01 I 
97-63-2 Ethvl Meiha late -- 3.00E--01 p 
100-41-4 Ellwlbenzene - - - 2.50E-06 CA 1.00E+00 I 
75 21--8 Ethvlene Oxide 8.80E-05 CA 3.00E--02 CA 
151-56-4 Ethvleneimine - - - 1.90E-02 CA 
50-00--0 Formaldehvde -- - - 1.30E-05 I 9.80E--03 A 
64-18-6 Formic Acid - - 3.00E-04 X 
98-01-1 Furfural - - - 5.00E--02 H 
765-34-4 Glvcidyl -- 1.00E--03 H 
76-44-8 Heotachlor - - - 1.30E-03 I 
1024-57-3 Hentachlor Eooxlde 2.60E-03 I 
39635 31 9 Heptachlorobiphenyl, 2,3,3'.4.4',5.5'- (PCB 1891 - 1.10E-03 E 1.30E--03 E 
118-74-1 Hexachlorobenzene - - -- 4.60E-04 I 
38380 08-4 Hexachlorobiohenvl, 2,3,3'.4,4',5- (PCB 156 1.10E-03 E 1.30E--03 E 
69782-90-7 Hexachlorobinhenvl, 2.3.3'.4.4".5'- (PCB 157) - - - 1.10E-03 E 1.30E--03 E 
52663-72---6 Hexachlorobiohenvl, 2,3'.4.4',5.5'- (PCB 1671 1.10E-03 E 1.30E-03 E 
32774-16-6 Hexachlorobiohenvl. 3.3'.4.4'.5.5' /PCB 169) - 1.10E+O0 E 1.30E--06 E 
87---68-3 Hexachlorobutadiene - - - 2.20E--05 I 
77-47-4 Hexachlorocyclooentadiene 2.00E--04 I 

X 67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E--02 I 
822-06-0 Hexamethvlene Diisocvanate. 1.6- - - - 1.00E--05 I 
110-54-3 Hexane. N- 7.00E--01 I 
591-78-6 Hexanone. 2- - - - 3.00E--02 I 
302--01-2 Hvdrazine - - 4.90E-03 I 3.00E--05 p 

7647--01-0 Hvdrooen Chloride 2.00E--02 I 
74 90 8 Hvdrooen Cyanide - - - 8.00E--04 I 
7664-39-3 Hvdroqen Fluoride 1.40E--02 CA 
7783--06-4 Hudro,.,en Sulfide - - 2.00E--03 I 
67-63-0 lsoorooanol - - -- 2.00E--01 p 

7439-97-6 Mercurv (elemental] 3.00E--04 I 
126-98-7 Methacrylonitrile - - - 3.00E--02 p 

67-56-1 Methanol -- 2.00E+01 I 
110-49-6 Methoxvethanol Acetate 2- - - - 1.00E-03 p 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RSLs 
MW-26 2nd 2020 
Parameter Svmbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Taroet Risk for Carcinogens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F) 
Taraet Hazard Quotient for Non-Carcinoqens 1HQ 1 Enter taraet hazard quotient for nan-carcinogens (for comparison to the calculated VI hazard in column G) 
Averane Groundwater Temperature ("C) Tow 25 Enter averaoe of the stabilized araundwater temperature to correct Henrv's Law Constant for oroundwater taraet concentrallons 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC 
Indicator 

Cqw Cia IUR Source* RfC Source* 

GAS Chemical Name luo/L) /uatm') 
CR HQ lunlma,-1 lmntm•• ; 

109-86-4 Metho=,ethanol. 2- 2.00E-02 I 
96-33-3 Methvl Acrvlate 2.00E-02 p 
78-93-3 Methvl Ethvl Ketone (2-Butanonel - - - 5.00E+00 I 
60-34-4 Meth,A Hydrazine 1.00E-03 X 2.00E-05 X 
108-10-1 Methvl lsobutv1 Ketone (4-methvl-2-nentanone 3.00E+00 I 
624-83-9 Melhvl Isocyanate - - - 1.00E-03 CA 
80-62-6 Melhvl Metharn,[ate 7.00E-01 I 
25013-15-4 Methyl Styrene (Mixed Isomers) 4.00E-02 H 
1634-04-4 Methyl tert-Butvl Ether (MTBE) - - - 2.60E-07 CA 3.00E+00 I 
75-09 2 Methylene Chloride 1.00E-08 I 6.00E-01 I M<rt 
2385-85-5 Mirex - 5.10E-03 CA 
64742-95-6 Naphtha. Hioh Flash Aromatic fHFANl NoHLC - - 1.00E-01 p 
91-20-3 Naphthalene 3.40E-05 CA 3.00E-03 I 
13463---39-3 Nickel Carbonyl NoHLC - - 2.60E--04 CA 1.40E-05 CA 
98-95-3 Nitrobenzene 4.00E-05 I 9.00E-03 I 
75-52-5 Nitromethane -- 8.80E-06 p 5.00E-03 p 
79-46-9 Nitropropane, 2- - - - 2.70E-03 H 2.00E-02 I 
62-75-9 Nitrosodirnethvlamine, N- -- 1.40E-02 I 4.00E-05 X Mot 
924-16-3 Nitroso-di-N-butvlamine, N- 1.60E-03 I 
10595-95-6 Nitrosomethvlethylamine N- - - - 6.30E-03 CA 
111-84-2 Nonane. n- - -- - 2.00E-02 p 
32598-14-4 Pentachlorobiphenyl. 2.3.3'.4,4'- (PCB 105) 1.10E-03 E 1.30E-03 E 
74472-37-0 Pentachlorobiphenyl, 2,3,4,4',5- (PCB 114) - - - 1.10E-03 E 1.30E-03 E 
31508-00-6 Pentachlorobiphenyl. 2.3'.4.4".5- (PCB 1181 - - - 1.10E-03 E 1.30E-03 E 
65510-44-3 Pentachlorobiphenyl, 2',3,4,4',5- (PCB 123) 1.10E-03 E 1.30E-03 E 
57465-28-8 Pentachlorobiphenyl, 3.3',4,4',5- (PCB 1261 - - - 3.B0E+-00 E 4.00E-07 E 
109-66-0 Pentane n- 1.00E+00 p 
75-44-5 Phosoene - - - 3.00E-04 I 
7803-51-2 Phosohlne - - - 3.00E--04 I 
123-38-6 Prooionaldehvde 8.00E-03 I 
103-65-1 Prooyl benzene - - - 1.00E+00 X 
115-07-1 Propvlene 3.00E+00 CA 
107-98-2 Propylene Glycol Monomethyl Ether - - - 2.00E+00 I 
75-56 9 Proovtene Oxide 3.70E-06 I 3.00E-02 I 
100-42-5 Styrene 1.00E+00 I 
7446-11-9 Sulfur Trioxide NoHLC - - 1.00E-03 CA 
1746-01-6 TCDD, 2.3,7.8- 3.B0E+-01 CA 4.00E-08 CA 
70362-50-4 Tetrachlorobiphen I 3 4 4".5- (PCB 81 - - - 1.10E-02 E 1.30E-04 E 
630-20-6 Tetrachloroethane. 1.1.1.2- - - -- 7.40E-06 I 
79-34-5 Tetrachloroethane, 11 2.2- 5.80E-05 CA 
127-18-4 Tetrachloroethylene - -- - 2.60E-07 I 4.00E-02 I 
811-97-2 Tetrafluoroethane.1.1.1.2- - - - 8.00E+01 I 
109-99-9 Tetrahvdrofuran 2.00E+00 I 
7550-45-0 Titanium Tetrachloride NoHLC -- - 1.00E-04 A 
108-88-3 Toluene - -- - 5.00E+00 I 
76-13-1 Trichloro-1 2 2-trifluoroethane 1.1 2- 3.00E+-01 H 
120-82-1 Trichlorobenzene. 1.2 4- - - - 2.00E-03 p 
71-55-6 Trichloroethane.1.1,1- 5.00E+00 I 
79-00-5 Trichloroethane 1.1.2- 1.60E-05 I 2.00E-04 X 
79-01-6 Trichloroethylene -- -- 4.10E-06 I 2.00E-03 I Mot 
75-69-4 T richlorofluoromelhane -- 7.00E-01 H 
96-18-4 Trichloropropane, 1,2.3- - - - 3.00E-04 I Mot 
96-19-5 Trichloropropene, 1,2.3- -- 3.00E-04 p 

121-44-8 Trieth,namine - 7.00E-03 I 
526-73-8 Trimethylbenzene. 1.2.3- - - - 5.00E-03 p 

95-63-6 Trimethvlbenzene. 1.2.4- 7.00E-03 p TCE 
108-05-4 Vinvl Acetate - - - 2.00E-01 I 
593-60 2 Vinvl Bromide 3.20E 05 H 3.00E-03 I 
75-01-4 Vinyl Chloride 4.40E-06 I 1.00E--01 I Mot 
108-38-3 Xylene. m- - - - 1.00E-01 s 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-26 ~1!_4;1~.Q?_Q. 
Parameter SVmbol Value Instructions 
Exposure Scenario Scenario Commercial Select residentlal or commerclal scenario iTom pull down list 
Taroet Risk for Carcinoqens TCR 1.00E-06 Enter taraet risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F) 
TarQet Hazard Quotient for Non-Carcinoaens THO 1 Enter target hazard quotient for non--carcinoaens (for comoarison to the calculated VI hazard in column G) 

Averaae Groundwater Temperature r°Cl Tqw 25 Enter averaoe of the stabilized oroundwater temperature to correct Henrv's Law Constant for oroundwater tarqet concentrations 

CAS 
95-47-6 
106-42-3 
1330-20-7 
140-88-5 

Notes; 

(1) 

(2) 

Chemical Name 
Xyleoe. o-
X"iene P-
Xvlenes 
Ethvl Acrvlate 

Inhalation Pathway Exposure Parameters (RME): 

Exposure Scenario 
AveraQinq time for carcinoqens 
AveraQinq time for non-carcinoQens 
Exposure duration 
Exposure frequency 
Exoosure time 

Generic Attenuation Factors: 

Source Medium of Vapors 
Groundwater 
Sub-Slab and Exterior Soil Gas 

(3) Formulas 
Gia. tarqet = MIN( Cia,c; Cia,ncl 

Site Calculated 
Groundwater Indoor Air 
Concentration Concentration 

Cow Gia 
lunlL\ /un/m3

\ 

-
--

-

Units 

(vrs) 
(vrsl 
(yrs) 

(days/yr) 
(hr/day} 

(-) 
(-) 

Cia,c (ug/m3) =TCRxATcx (365 days/yr) x (24 hrs/day)/ (EDx EFx ETx IUR} 

VI 
Carcinogenic 

Risk 

CR 

-

-

Cia,nc (uq/m3) =THQx ATncx (365 davs/vr)x (24 hrs/day) x RfCx (1000 uq/mQ)/ (EDx EFx En 

(4) Special Case Chemicals 

T richloroethvlene 

VI Hazard 
Inhalation Unit 

Risk IUR 

IUR Source"' 
HQ 

run/ms1-1 
-

-

Residential Commercial 

Symbol Value Symbol Value 
"ATc.R GW 70 ATc.C GW 70 
ATnc·R 00 26 ATnc .C GW 25 
ED.R "GW 26"' ED C GW c'25 
EF:R GW·· 350 EF-C·GW 250 

'. .. ET. :R, .. GV'f_ .24. ,_, .. _ • _ET_ .C ... GW., '"-
Residential Commercial 

Symbol Value Symbol Value 
A~W Rf;W 0.001 AFgw C ·GW 0.001' 

-Afs_s_.R. .. GW:c 003 .. l\F!3S_.'C _GW_ _ o,os 

Residential Commercial 

Symbol Value Symbol Value 
mlURTCE R GW - 1.00E-06 IURTCE C· GJt,/ 0.bnE+oO 

l_t.JRICJ;: .R. c;w_~- J,1.9!;:.:-09. ,~.lV.filC_1;~·.c.~GW _ _._4_.1p_E70Q __ 

Referen= 
Concentration 

RfC 
lmq/m3) 

1.00E-01 
1.00E-01 
1.00E-01 
8.00E-03 

Mutai:ienlc Chemlcals The exoosure durations and aae-deoendent adlustrnentfactors for mutaaenic-mode-of-aclion are listed in the table below: 

Note: This section applies to trichloroethyiene and other 
mutagenic chemicals, but not to vinyl chloride 

Age Cohort 

0-2\,'ears · 
'2-6 vears 
6: 16 years 

.• -_'J.6.7_·,2_!t~ar:s_: 

Exposure 
Duration 

2 
4 

- 10 · 
JO, 

Age-dependent adjustment 
factor 

10 
3 

RFC 
Mutagenic 

Source" 
Indicator 

s 
s 
I 
p 

; 

Selected (based on 
scenario) 

Symbol Value 
·ATC"GW'- -_70 
Atni; GW · 25, 
ED 'GW 25 
EF GW :250 
.ETJ3W...,_ _ 8 __ _ 

Selected (based on 
scenario) 

Symbol Value 
AFi:iw GW 0.001 
AF:ss .. GW _____ p.,_03 __ , 

Selected (based on 
scenario) 

Symbol Value 
mlURTCE 00 o;oo&oo 

IUR,:CE_.GW,-,.;4:.iOl;'_-[}6_ 

Mutagenic-mode-of--action (MMOA) adjustment factor~-------- :·· 25 . , .... This factor ls used in the equations for mutagenic chemicals. 

Vinyl Chloride See the Naviqation Guide equation for Cia,c for vinyl chloride. 

Notation: 
I = IRIS: EPA lnteQrated Risk Information Svstem (IRIS). Available online at b!!i;,;/{www.epa"qO\//)ri.s/1,w.illlVlD.dex.htm I 
P = PPR1Y. EPA Provisional Peer Reviewed Toxicity Values (PPR1Ys). Available on line at httQ;llb_bnriCTY ,onil._goy/pprtv __ sJ1tml 
A= AQencyforToxic Substances and Disease Reqistrv (ATS DR) Minimum Risk Levels (MRLs). Available on line at 
CA= California Environmental Protection Aaencv/Office of Environmental Health Hazard Assessment assessments. Available on line at 
H = HEAST. EPA Super-fund Health Effects Assessment SummarvTables (HEASn database. Available online at 
S = See RSL User Guide. Section 5 
X = PPR1Y Appendix 
Mut = Chemical acts accordinq to the mutagenic-mode--of--action. special exposure parameters apply (see footnote (4) above). 
VC = Special exposure equation for vinyl chloride applies (see NaviQation Guide for equation). 

trtID;//w,NW.?i.Sdr.COc.JIO)![[l1_IL,;ljodex.htrnl 
hoo:J~,9eh)l?_.ca.Qov}rjs_k./Chfilnk;alDB/index,?QQ 

h_t!Q;//ep,i.-heaslorn_Lg_Qy/.!:Jeastshtm! 

TCE = Special mutaqenic and non-mutaqeoic IURs for trichloroethylene apply (see footnote (41 above)_ 
Yellow highliqhfinq indicates site-specific parameters that mav be edited bvthe user. 
B_lue.hiAhl_iQhjinq irJdiC{!Jg, _§Xl)~U_(e_ -jaµqi:s t\18ta~;_b;:i;;e_d .o~_.Ris:k ~~me.rit.!i?;ri.fl~ri.C/al 'fc)r_S_l,ip"~ri.9 (J:<AC3S) <:IT. ~pA ,iii_por.Jritrus_iori Quldance, wl:Jich ~qe_ri6rallyj;h_ouJd .n.oUje _ch_an_A!3d-
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RSLs 
MW-26 2nd 2020 
Parameter Svmbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from oull down list 
Tarqet Risk for Carcinooens TCR 1.00E-06 Enter tarnet risk for carcinonens for comnarison to the calculated VI carcinonenic risk in column 1-1 

Tarqet Hazard Quotient for Non-Carcinoqens THQ 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 

Averaqe Groundwater Temoerature ("C) Tow 25 Enter averaqe of the stabilized qroundwater temperature to correct Henry's Law Constant for oroundwater tarqet c.oncentrations 

Site Calculated VI 
Inhalation Unit Reference Groundwater Indoor Air Carcinogenic VI Hazard Mutageilic 

Concentration Concentration Risk 
Risk IUR Concentration RFC Indicator 

Cow Cia IUR Source* RfC Source* 

GAS Chemical Name (uq/l) (ug/m3
) 

CR HQ 
/uafm"r1 /mq/m3

) ; 
Pink tii,ghliqhtin..g indicates VI cartjnO!Jenic risk Qreater than the tar}!et risk for carcinoi:iens (T_CR) or VI Hazard_ i:irealer than or equal to the tar}!et hazar_d quoti~tfoi riOo-qi.rcinC/gil[15 (THQ). 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-402N 2nd 2020 
Parameter &.mbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down Hst 
Taroet Rlsk for Carcinoqens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F) 
Taroet Hazard Quotient for Non-Carcinooens THQ 1 Enter tare et hazard , uotientfor non-carcino ens for comparison to the calculated VI hazard in column G) 

Averaqe Groundwater Temperature (°CJ Tow 25 Enter averaoe of the stabillzed croundwater temperature to correct Henrv's Law Constant for rroundwatertamet concentrations 

Site Calculated VT 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC 
Indicator 

Cow Ca IUR Source" 
RfC 

Source" 

CAS Chemical Name (uc/U luc/m3) 
CR HQ lun/m3y1 /~m3i ; 

X 75-07-0 Acetaldehvde -- 2.20E-06 I 9.00E-03 I 
67-64-1 Acetone 3.10E+01 A 
75-86-5 Acetone Cvanohvdrln - - 2.00E-03 X 
75-05-8 Acetonitrile -- 6.00E-02 I 
107-02-8 Acroleln - - 2.00E-05 I 
79-10-7 AcrvlicAcid -- -- 1.00E-03 I 
107-13-1 Acr lonitrile 6.80E-05 I 2.00E-03 I 
309-00-2 Aldrin - - 4.90E-03 I 
107-18-6 AIM Alcohol -- -- -- 1.00E-04 X 
107-05-1 Allvl Chloride -- 6.00E-06 CA 1.00E-03 I 
7664-41-7 Ammonia - 1.00E-01 I 
75-85-4 Amvl Alcohol. tert- 3.00E-03 X 
12674-11-2 Aroclor 1016 2.00E-05 s 
11104-28-2 Aroclor1221 - - 5.70E-04 s 
11141-16-5 Aroclor 1232 -- 5.70E-04 s 
53469-21-9 Aroclor 1242 5.70E-04 s 
12672-29-6 Aroclor 1248 - - 5.70E-04 s 
11097-69-1 Aroclor 1254 5.70E-04 s 
11096-82-5 Aroclor 1260 5.70E-04 s 

X 103-33-3 Az:obenzene - - -- 3.10E-05 I 
56-55-3 Benzfalanthracene 1.10E-04 CA M"t 
71-43-2 Benzene 7.80E-06 I 3.00E-02 I 
100-44-7 Benzvl Chloride 4.90E 05 CA 1.00E-03 p 
92 52-4 Biohenvl.1.1'- -- 4.00E-04 X 
108-60-1 Bis/2-chloro-1-meth, lelhvll ether - - 1.00E 05 H 
111-44-4 Bis(2-chloroethyl)ether 3.30E-04 I 
542-88-1 Bis chloromethvl)ether 6.20E-02 I 
10294-34-5 Boron Trichloride 2.00E-02 p 
7637-07-2 Boron Trifluoride NoHLC 1.30E-02 CA 
107-04-0 Bromo-2-chloroethane.1- - - 6.00E-04 X 
108-86-1 Bromobenzene 6.00E-02 I 
74-97-5 Bromochloromethane 4.00E-02 X 
75-27-4 Bromodichloromethane - - 3.70E-05 CA 
75-25-2 Bromofonn 1.10E-06 I 
74-83-9 Bromomelhane 5.00E-03 I 
106-99-0 Butadiene. 1.3-- 3.00E-05 I 2.00E-03 I 
78-92 2 Butvl alcohol. sec- 3.00E+01 p 
75-15-0 Carbon Disulfide 7.00E-01 I 
56 23 5 Carbon Tetrachloride 6.00E-06 I 1.00E 01 I 
12789-03-6 Chlordane 1.00E-04 I 7.00E-04 I 
7782-50-5 Chlorine - - 1.50E 04 A 
10049-04-4 Chlorine Dioxide 2.00E-04 I 
75-68 3 Chloro-1, 1-difluoroethane 1- 5.00E+01 I 
126-99-8 Chloro-1.3-butadiene. 2 3.00E-04 I 2.00E-02 I 
108-90-7 Chlorobenzene 5.00E-02 p 

98-56-6 Chlorobenzotrifluoride. 4- - - 3.00E-01 p 

75-45 6 Chlorodifluoromethane 5.00E+01 I 
67-66-3 Chlorofonn - 2.30E-05 I 9.80E-02 A 
74-87-3 Chloromethane 9.00E-02 I 
107-30-2 Chloromethvl Methvl Ether 6.90E-04 CA 
76-06-2 Chlorooicrin 4.00E-04 CA 
8007-45-2 Coke Oven Emissions 6.20E-04 I M"I 
98-82-8 Cumene 4.00E-01 I 

X 57-12-5 Cvanide (CN-) 8.00E-04 s 
110-82-7 Cvclohexane 6.00E+00 I 

108-94-1 Cvclohexanone - 7.00E-01 p 

110-83-8 Cvclohexene 1.00E+00 X 
72-55-9 ODE. P.P'- 9.70E-05 CA 
96-12-8 Dibromo 3--chloroorooane, 1,2- - 6.00E-03 p 2.00E-04 I M"t 
124-48 1 Dibromochloromethane 2.70E-05 CA 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3.4, June 2015 RSLs 
MW-402N 2nd 2020 
Parameter Svmbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tarqet Risk for Carcinooens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F) 
Tarqet Hazard Quotient for Non-Carcinooens n-m 1 Enter target hazard quotient for non-carcinogens (for comparfson to the calculated VI hazard in column G) 
Averaoe GroundwaterTemoerature (°C) Tow 25 Enter averaoe of the stabilized oroundwater temperature to correct Henrv's Law Constant for oroundwater taroet concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Concentration Concentration Risk 
CQW Gia 

CR HQ 
CAS Chemical Name /ua/U luo/mJ) 

Inhalation Unit Reference Mutagenic 
Risk IUR Concentration RFC 

Indicator 
IUR Source* RIC Source* 

(untm3l"1 lmq/m3l ; 
106-93-4 Dibromoethane. 1 2- - - - 6.00E-04 I 9.00E-03 I 
74-95-3 Dibromomethane Meth11[ene Bromide 4.00E-03 X 
764-41-0 Dichloro-2-butene, 1 A- 4.20E-03 p 
1476-11-5 Dichloro-2-butene, cis-1 .4- - - - 420E-03 p 
110-57-6 Dichloro-2-butene, trans-1 4- 420E-03 p 
95-50-1 Dichlorobenzene, 1.2- 2.00E-01 H 
106-46-7 Dichlorobenzene, 1 .4- - - - 1.10E-05 CA 8.00E-01 I 
75-71-8 Dichlorodifluoromethane 1.00E-01 X 
75-34-3 Dichloroethane 1 1- 4.4E-01 1.01E-01 1.3E--08 NoRfC 1.60E-06 CA 
107-06-2 Dichloroethane 1.2- -- - - 2.60E-05 I 7.00E-03 p 
75-35-4 Dichloroethylene, 1, 1- - - - 2.00E-01 I 
78-87-5 Dichloronronane 1 2- 1.00E-05 CA 4.00E-03 I 
542-75-6 Dichloroorooene. 1.3- - - - 4.00E-06 I 2.00E-02 I 

77-73-6 DiC'" lonentadiene 3.00E-04 X 
75-37-6 Dtfluoroethane, 1,1- - - - 4.00E+01 I 
94-58-6 Dihvdrosafrole -- - - 1.30E-05 CA 
108-20-3 Diisopropyl Ether 7.00E-01 p 
68-12-2 Dimethvlfonnamide - - 3.00E-02 I 
57-14-7 Dimethylhvdrazine, 1,1- 2.00E-06 X 
540-73-8 Dimethvlhvnrazine 1 2- - - - 1.60E-01 CA 
513-37-1 Dimethylyinylchloride - - - 1.30E 05 CA 
123-91-1 Dioxane, 1,4- 5.00E-06 I 3.00E-02 I 
106-89-8 Eoichlorohvdrin - - - 120E-06 I 1.00E-03 I 
106-88-7 Eooxvbutane, 1,2- - - - 2.00E-02 I 
111-15-9 Ethowethanol Acetate. 2- 6.00E-02 p 
110-80-5 Ethoxvethanol 2- - - - 2.00E-01 I 
141-78-6 Ethvl Acetate 7.00E-02 p 
75-00-3 Eth"i Chloride (Chloroethane) - - 1.00E+01 I 
97-63-2 Ethyl Methacrv1ate - - - 3.00E-01 p 
100-41-4 Ethvlbenzene 2.50E-06 CA 1.00E+00 I 
75-21-8 Ethylene Oxide - - 8.80E-05 CA 3.00E-02 CA 
151-56-4 Ethyleneimine - - - 1.90E-02 CA 
50-00-0 Formaldehyde 1.30E-05 I 9.S0E-03 A 
64-18-6 Formic Acid - - - 3.00E-04 X 
98-01-1 Furfural 5.00E-02 H 
765-34-4 Glvcidvl 1.00E-03 H 
76-44-8 Heotachlor - - - 1.30E-03 I 
1024-57-3 Heotachlor Ea oxide 2.60E-03 I 
39635-31-9 Heotachlorobiohenvl. 2.3,3',4,4',5,5'- (PCB 189 - - - 1.10E-03 E 1.30E-03 E 
118-74-1 Hexachlorobenzene 4.60E-04 I 
38380-08-4 Hexachlorob\nhen"I 2 3.3'.4,4'.5- (PCB 156) - 1.10E-03 E 1.30E-03 E 
69782-90-7 Hexachlorobiohenyl. 2.3.3',4.4',5'- (PCB 1571 - - - 1.10E-03 E 1.30E 03 E 
52663-72-6 Hexachlorobiohenvl. 2,3'.4.4'.5.5'- (PCB 1671 1.10E-03 E 1.30E-03 E 
32774-16-6 Hexachlorobiohenvl. 3.3'.4,4'.5,5'- (PCB 169) - - - 1.10E+00 E 1.30E-06 E 
87-68 3 Hexachlorobutadiene 2.20E-05 I 
77-47-4 Hexachlorocvciooentadiene 2.00E-04 I 

X 67-72-1 Hexachloroethane - - - 1.10E-05 CA 3.00E-02 I 
822-06-0 Hexamethvlene Diisocvanate 1 6- 1.00E-05 I 

110 54 3 Hexane N- 7.00E-01 I 
591-78-6 Hexanone. 2- - - - 3.00E-02 I 
302-01 2 Hvdrazine 4.90E-03 I 3.00E-05 p 

7647-01-0 Hvdroqen Chloride - 2.00E-02 I 
74-90--8 Hvcironen C=nide - - -

7664-39-3 Hvdroqen Fluoride 
8.00E-04 I 
1.40E-02 CA 

7783-06-4 Hvdronen Sulfide - - -
67-63-0 lsoprooanol 

2.00E-03 I 
2.00E-01 p 

7439-97 6 Mercurv /elemental) -
126-98 7 Methacn,Jonitrile - - -

3.00E-04 I 
3.00E-02 p 

67-56-1 Methanol 2.00E+01 I 
110-496 Methoxvethanol Acetate, 2 - - - 1.00E-03 p 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration (GWC-IAC) Calculator Version 3A, June 2015 RS Ls 
MW-402N 2nd 2020 
Parameter Symbol Value Instructions 
Exposure Scenario Scenario Commercial Select residential or commercial scenario from null down list 
Tarnet Risk for Carcino,..ens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column F) 
Target Hazard Quotient for Non--Carcinoqens THO 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column GI 
Averaoe Groundwater Temperature (°C) Tow 25 Enter averaoe of the stabilized croundwatertemperature to correct Hennis Law Constant for ~roundwater tarret concentrations 

Site Calculated VI 
Groundwater Indoor Air Carcinogenic VI Hazard 

Inhalation Unit Reference Mutagenic 
Concentration Concentration Risk 

Risk IUR Concentration RFC 
Indicator 

Cow Cia IUR Source* RIC Source• 

CAS Chemical Name /uo/U luc/m;,) CR HQ lunlm3\-1 lmc/m3 ) ; 
109-86-4 Methoxvethanol. 2- 2.00E-02 I 
96-33-3 Methv1 Acn.late 2.00E-02 p 
78-93-3 Methvl Ethvl Ketone (2-Butanone) - -- 5.00E+00 I 
60-34-4 Methyl Hvdrazine -- 1.00E-03 X 2.00E-05 X 
108-10-1 Methv1 lsobuM Ketone (4-methyl-2...pentanonel 3.00E+00 I 
624--83-9 Methyl lsocvanate -- - - 1.00E-03 CA 
80-62-6 Methyl Methacrvlate 7.00E-01 I 
25013-15-4 Methv1 Stvrene [Mixed Isomers) 4.00E-02 H 
1634-04-4 Methyl tert-BuM Ether (MTBE) - - 2.60E 07 CA 3.00E+00 I 
75-09-2 Methylene Chloride 1.00E 08 I 6.00E-01 I Mot 
2385--85-5 Mirex - - 5.10E-03 CA 
64742-95-6 Naphtha. Hioh Flash Aromatic (HFAN) NoHLC 1.00E-01 p 
91-20-3 Naphthalene 3.40E-05 CA 3.00E-03 I 
13463-39-3 Nickel Carbonvl NoHLC - 2.60E-04 CA 1.40E-05 CA 
98-95-3 Nltrobenzene 4.00E-05 I 9.00E-03 I 
75-52-5 Nitro methane 8.80E-06 p 5.00E-03 p 
79-46-9 Nitroorooane 2- - - - 2.70E-03 H 2.00E-02 I 
62-75-9 Nitrosodimethvlamine. N 1.40E-02 I 4.00E-05 X Mot 
924-16-3 Nitroso di-N-buMamine, N- 1.60E-03 I 
10595-95-6 Nitrosomethylethvlamine, N- - - 6.30E-03 CA 
111-84-2 Nonane, n- 2.00E-02 p 

32598-14-4 Pentachlorobinhen,A. 2 3.3' 4.4'- (PCB 105) 1.10E-03 E 1.30E-03 E 
74472-37-0 Pentachlorobiohenyl. 2.3.4.4'.5 (PCB 114) - 1.10E-03 E 1.30E-03 E 
31508-00-6 Pentachlorobiphenyl, 2,3' 4 4' 5- /PCB 118) 1.10E-03 E 1.30E-03 E 
65510-44-3 Pentachlorobinhen,A. 2".34.4'.5- (PCB 123) 1.10E-03 E 1.30E-03 E 
57465-28-8 Pentachlorobiphenv1 3 3' 4.4'.5- (PCB 126) - - - 3.80E+00 E 4.00E-07 E 
109-66-0 Pentane. n- 1.00E+00 p 

75-44 5 Phosqene 3.00E-04 I 
7803-51-2 Phosphine 3.00E-04 I 
123-38-6 Pronionaldehvde 8.00E-03 I 
103-65-1 Propvl benzene - - - 1.00E+00 X 
115-07-1 Proovlene 3.00E+00 CA 
107-98-2 Proovlene Glvcol Monomethvl Ether -- 2.00E+00 I 
75-56-9 Propvlene Oxide 3.70E-06 I 3.00E-02 I 
100-42-5 Stvrene 1.00E+00 I 
7446-11-9 Sulfur Trioxide NoHLC - -- 1.00E-03 CA 
1746-01 6 TCDD, 2.3,7,8- -- -- 3.80E+01 CA 4.00E-08 CA 
70362-50-4 Tetrachlorobiphenvt 3.4.4' 5- PCB 81) 1.10E02 E 1.30E-04 E 

630 20-6 Tetrachloroethane.1.1,1.2- 7.40E-06 I 
79-34-5 Tetrachloroethane, 1,122- 5.B0E-05 CA 
12718-4 T etrachloroethvlene - - - 2.60E-07 I 4.00E-02 I 
811-97-2 T etrafluoroethane. 1.1.1,2- - 8.00E+01 I 

109-99-9 Tetrahvdrofuran 2.00E+00 I 

7550-45-0 Titanium Tetrachloride NoHLC - - 1.00E 04 A 

108-88-3 Toluene 5.00E+00 I 

76-13-1 Trichloro-1,2,2-tlifluoroethane. 1.1.2- 3.00E+01 H 

120--821 Trichlorobenzene. 1.2.4- 2.00E-03 p 

71-55-6 Trichloroethane.1.1.1- 5.00E+00 I 

79-00-5 Trichloroethane.1.1.2- 1.60E-05 I 2.00E-04 X 
79-01-6 Trichloroethvlene 4.10E-06 I 2.00E-03 I Mut 

75-69-4 T richlorofluoromelhane 7.00E-01 H 

96-18-4 Trichloronropane. 1.2.3- - 3.00E-04 I Mut 

96-195 Trichloronrooene.1.2.3 3.00E-04 p 

121-44-8 Triethvlamine 7.00E-03 I 

526-73--8 Trirnethylbenzene 1 ._,, 3- 5.00E-03 p 

95-63-6 Trimethvlbenzene, i,2,4- 7.00E-03 p TCE 

108-05-4 Vinvl Acetate 2.00E-01 I 

593--60 2 Vinvl Bromide 3.20E-05 H 3.00E-03 I 

75-01-4 Vlnvl Chloride 4.40E-06 I 1.00E-01 I M,t 

108-38-3 Xvlene, m- 1.00E-01 s 
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OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-IAC) Calculator Version 3.4, June 2015 RS Ls 
MW-402N 2nd 2020 
Parameter s bol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from pull down list 
Tarqet Risk for Carcinoqens TCR 1.00E-06 Enter target risk for carcinogens (for comparison to the calculated VJ carcinogenic risk in column F) 
Taroet Hazard Quotienffor Non-Carcinoaens THO 1 Enter target hazard quotient for non-carcinogens (for comparison to the calculated VI hazard in column G) 
AveraQe Groundwater Temperature (°CJ Tow 25 Enter avera□e of the stabilized aroundwater tem□erature to correct Henrv's Law Constant for aroundwater taroet concentrations 

GAS 
95-47-6 
106-42-3 
1330-20-7 
140-88-5 

Notes: 

(1) 

(2) 

Chemical Name 
Xvlene. o-
Xylene, P-
Xvlenes 
Ethvl Acn late 

Inhalation Pathway Exposure Parameters fRME}: 

Exposure Scenario 
Averaqirn:1 time for carcinoqens 
AveraQinQ time for non-carcinoQens 
Exposure duration 
Exoosure freauencv 
Exposure time 

Generic Attenuation Factors: 

Source Medium of Vapors 
Groundwater 
Sub-Slab and Exterior Soil Gas 

(3) Fonnulas 
Cia, target= MIN( Cia,c; Cia,nc) 

Site 
Groundwater 
Concentration 

Cqw 
rua/L\ 

Calculated 
Indoor Air 

Concentration 
Gia 

(uo/m31 

Units 

(vrs) 
(yes) 
(vrs) 

(davs/vrl 
(hr/day) 

( - ) 
(-) 

Cia.c (ug/m3) =TCRxATc x(365 davs/vr) x (24 hrs/day)/ (ED xEFxETx IUR) 

VI 
Carcinogenic 

Risk 

CR 

VI Hazard 

HQ 

-

-

Residential 

Symbol 
ATc R-GW' 
ATnc' R GW 
ED R- GW 
EF R-GW 
.El,.Kl3W .. 

Value 
70 
26 
26 
350 
_24 

Residential 

Symbol Value 
ARiw .R GW 0:001 
.AF~ .. R._QW_ -···--~Q.03_,_, 

Cia,nc (uQ/m3) =THQxATncx (365 davs/vr)x (24 hrs/day)x RfC x (1000 uq/mq)/ (ED x EFx En 

(4) Special Case Chemicals 

Trichloroethylene 

Residential 

Symbol Value 
m!URTCE R ·GW _1.00800 

IU.RK.~~B-'3.W._ .. ~,1PE;-Q~ 

Inhalation Unit 
Risk IUR 

IUR Source* 

lua/m3r1 

Commercial 

Symbol 
A.TC C.GW-. 

ATnci C:GW 
ED C GW 
EF C GW 

. ET-C GW. 

Value 
70 . 

25 
25 
250 

·' 
Commercial 

Symbol Value 
AFqwC GW 0:001 

, __ I\Fss .. C. GW. -· .,0 .. 03 .. 

Commercial 

Symbol Value 
.IURTCE C GW U.00E+00 
!\JBTC!;c: __ C __ GW. __ 4, 10.E-O!:l __ _ 

Reference 
Concentration 

RIC 
(ma/m3

) 

1.00E-01 
1.00E-01 
1.00E-01 
8.00E-03 

MutaQenic Chemicals The eXDosure durations and aae-deoendent adiustment factors for mutaaenic-mode-of-action are listed in the table below: 

Note: This section applies to trichloroethylene and other 
mutagenic chemicals, but not to vinyl chloride. 

Age Cohort 

0-2vears 
2- 6 vears 

6 ~ 16 years 
..J!:l.::.26 ~ars 

Exposure 
Duration 

2 
4 
10 

Age-dependent adjustment 
facioc 

10 
3 
3 

RFC 
Source* 

s 
s 
I 
p 

Mutagenic 
Indicator 

I 

Selected (based on 
scenario) 

Symbol Value 
AT c -'GV•{ .,. ·10 

Atric- £W 25-
ED. GW 25 
EF GW 250 

_,._ET:JJW~ .. -- _8 

Selected (based on 
scenario) 

Symbol Value 
AfAW. GW o.otn 
Phs~GW __ 0.03 ___ _ 

Selected (based on 
scenario) 

Symbol Value 
mlURTCE GW ·O.0QE+oo· 

_ . .IURT_CE ... GW._4,.:!:0E.--06 

Mutagenic-mode-of-action {MMOA) adjustment factor:. ')!~-- _: This factor is used in the equations for mutagenic chemicals. 

Vinyl Chloride See the NaviQation Guide equation for Cia,cfor vinyl chloride. 

Notation: 
r = IRIS: EPA lnteQrated Risk lnfonnation Svstem (IRIS). Available online at htl:P:llWWYV-"-na qov/iris/subs!l)rujll?,J1trn] 
P = PPRTV. EPA Provisional Peer Reviewed Toxicity Values (PPRlVs]. Available on line at hltP:/ltih.mi.rtwml qnv/ppr!Y.,;;.IJ.Jmi 
A= Agencvfor Toxic Substances and Disease Reaistrv {ATSDR) Minimum Risk Levels (MRLs). Available on line at: 
CA= California Environmental Protection Aaency/Office of Environmental Health Hazard Assessment assessments Available on line at 
H = HEAST. EPA Superfund Health Effects Assessment Summar, Tables (HEAST) database. Available on line at 
S = See RSL User Guide. Section 5 
X = PPRlV Appendix 
Mut = Chemical acts accordinA to the mutaqenic-mode-of-action, special exposure parameters apply (see footnote (4) above). 
VC = Speclal exposure equation for vinyl chloride applies (see Navigation Guide for equation). 

1:!!1P.Jl\'l'WW,s\~dr.cdc,QQY[mr1s/index.htrn! 
http://www,oehha.ca~oo~k/ChernicalDB/index.a~o 

.IJ.tto:/lep_a-hg,9fil_.Ql!JlgQ_v/heasts_h_l):nl -

TCE = Special mutai:ienic and non-mutaqenic IURs fortrichloroethylene apply (see footnote (4) above). 
YellowhiqhliqhtinA indicates site-specific parameters that may be edited by the user. 

1"3!1,1!:1 t,!Q.hliQ.h_tjn.9.jJJd.lcal:e§. ~q!i_ur:eJBctol"Sc_tlJ!lt,ai:e _Ql!S9d_on.Bi~~-~-s~_Ssin(il_nt, Gu1c{~f!:g,Jor:_Slli:ieffilm.LtRAGl?)_ 91_ E!?A.v~por il))rus!6n Jiuidan_c_e, wbich_:ge~_er<1llv_ Should· n_ot be .cfl~ni:ieiL _ ~ 

VISL Calculator Ve,sion 3.3.1, May 2014 RSLs - Grour,jwalerto Indoor Air Worksheet Page4of5 



OSWER VAPOR INTRUSION ASSESSMENT 
Groundwater Concentration to Indoor Air Concentration {GWC-IAC) Calculator Version 3A, June 2015 RSLs 
MW-402N_2nd 20_2_(!_ 
Parameter Symbol Value Instructions 
Exoosure Scenario Scenario Commercial Select residential or commercial scenario from oull down list 
Tamet Risk for Carcinoqens TCR 1,00E-06 Enter target risk for carcinogens (for comparison to the calculated VI carcinogenic risk in column Fl 
Ta,.,,et Hazard Quotient for Non-Carcinonens THQ 1 Enter ta met hazard nuotient for non--carcinonens (for comnarison to lhe calculated V1 hazard in column G) 

Averaoe Groundwater Temperature C'C) Tow 25 Enter averaoe of the stabilized oroundwater temperature to correct Henrv's Law Constant for oroundwater taroet concentrations 

Site Calculated VI 
Inhalation Unit Reference Groundwater Indoor Air Carcinogenic VI Hazard Motagenic 

Concentration Concentration Risk 
Risk IUR Concentration RFC 

Indicator 
Cow Cia IUR Source" RIC Source" 

GAS Chemical Name /unlL\ {uolm3l 
CR HQ 

funfm3\-1 (mnfm31 i 
Pink hiflhlightin.9 indicates V1 catc[noq!lnTc rtskw-eater than the tars:iet risk for carcinoi:iens (TCR) orVI_Hazard greater than _or equal to the tar!,'lel hazard quotient for non-carcinoQens (THQ). 
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