
Environmental Compliance and Remediation

December 13,2010

Mr. Ervin Lane, Hydrogeologist
Field Operations Branch
NC Solid Waste Section
Mail Service Center 1646

Raleigh, North Carolina 27699-1646

I
Babb & Associates, PA.

Re: 2010 Second Semi-Annual Water Quality Monitoring Results
Wilson County MSWLF
Wilson, North Carolina

Dear Ervin:

Babb & Associates, P.A. has completed the 2010 second semi-annual monitoring event at
the Wilson County MSWLF. On November 16, 2010, nine groundwater monitoring
wells and five surface water stations were sampled and analyzed for Appendix I
parameters. The samples were analyzed for volatile organic compounds (VOCs) by EPA
Method 8260B and inorganic compounds by EPA Method 60108. Attached is Figure 1
that identifies sample locations and provides the potentiometric surface of the shallow
groundwater.

Groundwater Analysis

A total of five VOCs were detected at concentrations exceeding Solid Waste Section
Limits (SWSL) in four of the groundwater monitoring wells. The compound
chloromethane was detected in monitoring wells MW-3 (1.04 ug/l), MW-4 (1.06 ug/l),
and MW-5 (1.05 ug/l) at concentrations below the established 2L Groundwater Standard
of 3.0 ug/l. The laboratory results for monitoring well MW -7 reported the compounds
cis-l,2-dichloroethene (40.9 ug/l), tetrachloroethene (1.18 ug/l), trichloroethene (1.55
ug/l), and vinyl chloride (2.54 ugll) present above the laboratory quantitation limits. The
concentration of the compounds tetrachloroethene and vinyl chloride detected in
monitoring well MW -7 exceed the 2L Groundwater Standards of 0.7 ug/l and 0.03 ug/l,
respectively.

Inorganic compounds were detected at concentrations exceeding the SWSLs in six of the
nine groundwater monitoring wells (MW-IA, MW-3A, MW-4, MW-5, MW-6, and MW-
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7). The inorganic compounds detected in the six monitoring wells were all below the
established 2L Groundwater Standards.

One trip blank was analyzed for volatile organic constituents for QA/QC purposes. The
analysis of the trip blank indicated one detectable VOC above the method detection
limits. The volatile compound methylene chloride was reported at a concentration of 1.0
ug/l in the trip blank.

Surface Water Analysis

One VOC was detected in the five surface water samples collected. The compound vinyl
chloride was detected in surface water sample SW -2 at a concentration of 1.13 ug/l. This
reported concentration exceeds the established 2B Surface Water Standard for vinyl
chloride of 0.025 ug/l. No additional VOCs were detected at concentrations exceeding
the SWSLs in any of the five surface water samples.

Inorganic compounds were detected above the SWSLs in all five of the surface water
samples collected. The compound barium was detected below the establish 2B Surface
Water Standard in SW-3 and SW-4. The compound cobalt was detected in SW-l (0.0123
mg/l) and SW-5 (0.0127 mg/l). There is no established 2B Surface Water Standard for
cobalt. The compound zinc was detected in all five surface water samples; however,
only the reported concentration in SW-5 (0.084 mg/l) exceeded the established 2B
Surface Water Standard of 0.05 mg/l for zinc.

No other parameters were detected at concentrations equaling or exceeding laboratory
quantitation limits in the groundwater or surface water samples collected.

Statistical Analysis

Statistical analysis was performed on four inorganic and five volatile organic constituents
detected in the groundwater during the 20 I0 second semi -annual sampling event.
Statistically significant evidence of contamination was indicated for the inorganic
compound barium. Barium was detected in monitoring wells MW-IA, MW-3A, MW-4,
and MW-5 (see Table 1). The reported concentrations of barium in these four wells range
from 0.106 mg/l to 0.601 mg/l, which is below the 2L Groundwater Standard of 0.7 mg/l.
The statistical evaluation for the inorganic compound cobalt indicates a statistically
significance increase at the 5% significance level. The compound cobalt was detected in
monitoring well MW-6 only, at a concentration of 0.0218 mg/l. There is no 2L
Groundwater Standard for the compound cobalt. The statistical analysis of the other
inorganic constituents detected during this sampling event (beryllium and zinc) indicates
no statistically significant increase in contaminant concentrations at the 5% significance
level.



Statistical analysis was also performed on the five volatile organic constituents detected
in the groundwater samples, including chloromethane, cis-l,2-dichloroethene,
tetrachloroethene, trichloroethene, and vinyl chloride. The only compound which
indicated a statistically significant increase in concentration was cis-l,2-dichloroethene,
which was detected in monitoring well MW -7 only. The concentration of cis-l,2­
dichloroethene in MW-7 was reported as 40.9 ug/l, which is below the established 2L
Groundwater Standard of 70 ug/l. The statistical analysis documentation is included with
this report.

The groundwater and surface water laboratory analytical results are summarized on
Tables 1 and 2, respectively. Field measurements and groundwater elevations are
provided on Table 3. The laboratory analytical report (Excel and adobe acrobat format),
statistical analysis, and the site potentiometric map are also included with this report.

If there are any questions regarding the attached information, please contact the
undersigned at (919) 325-0696.

Respectfull y,

Attachments

cc: Mr. Andy Davis, Director
Wilson County Solid Waste
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__ Reporting Form

Notice: This form and any information attached to it are "Public Records" as defined in NC General Statute 132-1. As such, these documents are
available for inspection and examination by any person upon request (NC General Statute 132-6).

Instructions:
Prepare one form for each individually monitored unit.
Please type or print legibly.
Attach a notification table with values that attain or exceed NC 2L groundwater standards or NC 2B surface water standards. The notification
must include a preliminary analysis of the cause and significance of each value. (e.g. naturally occurring, off-site source, pre-existing
condition, etc.).
Attach a notification table of any groundwater or surface water values that equal or exceed the reporting limits.
Attach a notification table of any methane gas values that attain or exceed explosive gas levels. This includes any structures on or nearby the
facility (NCAC 13B .1629 (4)(a)(i).
Send the original signed and sealed form, any tables, and Electronic Data Deliverable to: Compliance Unit, NCDENR-DWM, Solid Waste
Section, 1646 Mail Service Center, Raleigh, NC 27699-1646.

Solid Waste Monitoring Data Submittal Information
Name of entity submitting data (laboratory, consultant, facility owner):

Babb & Associates, P.A.

Contact for questions about data formatting. Include data preparer's name, telephone number and E-mail address:

Name: Gary D. Babb Phone: _(9_1_9_)3_2_5_-0_6_9_6 _

E-mail: gbabb@nc.rr.com

NC Landfill Rule:

Facility Address: Facility Permit # (.0500 or .1600)

4537 Lao"" Ro.d I D8-01 EJ0500Wilson, NC

I I I I I I

Facility name:

Wilson County MSWLF

Actual sampling dates (e.g.,
October 20-24, 2006)

November 15-16, 2010

Environmental Status: (Check all that apply)

o Initial/Background Monitoring [g] Detection Monitoring o Assessment Monitoring o Corrective Action

Tvee of data submitted: (Check all that apply)
Groundwater monitoring data from monitoring wells
Groundwater monitoring data from private water supply wells
Leachate monitoring data

Xl Surface water monitorina data

o Methane gas monitoring datao Corrective action data (specify)

o Other(specify)

Notification attached?

D No. No groundwater or surface water standards were exceeded.~ Yes, a notification of values exceeding a groundwater or surface water standard is attached. It includes a list of groundwater and surface water
monitoring points, dates, analytical values, NC 2L groundwater standard, NC 2B surface water standard or NC Solid Waste GWPS and
preliminary analysis of the cause and significance of any concentration.o Yes, a notification of values exceeding an explosive methane gas limit is attached. It includes the methane monitoring points, dates, sample
values and explosive methane gas limits.

Certification
To the best of my knowledge, the information reported and statementS made on this data submittal and attachments are true and correct.
Furthermore, I have attached complete notification of any sampling values meeting or exceeding groundwater standards or explosive gas
levels, and a preliminary analysis of the cause and significance of concentrations exceeding groundwater standards. I am aware that there
are significant penalties for making any false statement, representation, or certification including the possibility of a fine and imprisonment.

Babb & Associates, P.A., P.O. Box 37697, Raleigh, NC 27627
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TABLE 1

2010 Second Semi-Annual Groundwater Laboratory Analytical Results
Wilson County MSWLF
Wilson, North Carolina

Permit #98-01

Parameter MW-1A MW-2 MW-3 MW-3A MW-4 MW-5 MW-6 MW-7 MW-8 2L Std.

Metals (ppm)  

Antimony BQL BQL BQL BQL BQL BQL BQL BQL BQL NE

Arsenic BQL BQL BQL BQL BQL BQL BQL BQL BQL 0.01

Barium 0.130 0.0641 J 0.0762 J 0.281 0.363 0.601 0.0433 J 0.106 0.0705 J 0.7

Beryllium BQL BQL 0.00096 J BQL BQL BQL 0.00189 BQL 0.00055 J NE

Cadmium BQL BQL BQL BQL BQL BQL 0.00035 J BQL BQL 0.002

Chromium 0.00338 JB 0.00419 JB 0.0043 JB 0.0059 JB 0.00361 JB 0.00557 JB 0.00338 JB 0.00396 JB 0.00327 JB 0.01

Cobalt BQL BQL BQL BQL 0.00444 JB BQL 0.0218 BQL 0.00175 J NE

Copper 0.00366 JB 0.00478 JB 0.00399 JB 0.00468 JB BQL 0.00438 JB 0.00526 JB 0.00439 JB 0.00367 JB 1

Lead BQL 0.00866 J 0.00831 J BQL BQL BQL BQL BQL BQL 0.015

Nickel 0.00334 J BQL BQL BQL BQL BQL 0.0402 J BQL BQL 0.10

Selenium BQL BQL BQL BQL BQL 0.00499 J BQL BQL BQL 0.02

Silver 0.00088 JB BQL BQL 0.00088 JB 0.00118 JB 0.00122 JB BQL BQL BQL 0.02

Thallium BQL BQL BQL BQL BQL BQL BQL BQL BQL NE

Vanadium 0.00154 J 0.00128 J BQL BQL BQL BQL 0.00637 J 0.00117 J BQL NE

Zinc 0.00796 JB 0.00687 JB 0.0107 B 0.00277 JB 0.00383 JB 0.00417 JB 0.0563 B 0.00602 JB 0.00853 JB 1.0

Method 8260B (ppb)    

Acetone 4.20 J BQL BQL 7.16 J 5.37 J 8.07 J BQL 5.59 J 2.85 J 6,000

Chloromethane 0.990 J BQL 1.04 BQL 1.06 1.05 BQL BQL BQL 3

1,4-Dichlorobenzene BQL BQL BQL BQL BQL BQL BQL 0.180 J BQL 6

1,1-Dichloroethane BQL BQL BQL BQL 0.320 J BQL BQL 3.41 J BQL 6

cis-1,2-Dichloroethene BQL BQL BQL BQL 0.280 J BQL BQL 40.9 BQL 70

Methylene chloride 0.250 J BQL BQL 0.210 J BQL 0.250 J 0.290 J 0.260 J 0.230 J 5

Tetrachloroethene BQL BQL BQL BQL BQL BQL BQL 1.18 BQL 0.7

Trichloroethene BQL BQL BQL BQL BQL BQL BQL 1.55 BQL 3

Vinyl Chloride BQL BQL BQL BQL BQL BQL BQL 2.54 BQL 0.03

Total Xylene BQL BQL BQL BQL BQL 2.58 J BQL BQL BQL 500

Notes:

Samples collected on November 16, 2010

BQL - Below laboratory quantitation limit.

Bold concentrations equal or exceed laboratory quantitation limit.

Shaded concentrations equal or exceed established or interim standards.

NE - Not established.

J - Between MDL and RL

B - Amount in Prep Blank > MDL



TABLE 2

2010 Second Semi-Annual Surface Water Laboratory Analytical Results
Wilson County MSWLF
Wilson, North Carolina

Permit #98-01

Parameter SW-1 SW-2 SW-3 SW-4 SW-5 2B Std.

Metals (ppm)       

Barium 0.0978 J 0.0986 J 0.111 0.104 0.0767 J 1.0

Beryllium BQL BQL BQL BQL BQL 0.0065

Chromium 0.00545 JB 0.00339 JB 0.0043 JB 0.00453 JB 0.00499 JB 0.050

Cobalt 0.0123 0.00359 J BQL 0.00202 J 0.0127 NE

Copper 0.00653 JB 0.00509 JB 0.00704 JB 0.00497 JB 0.00505 JB 0.007

Lead BQL BQL BQL BQL BQL 0.025

Nickel 0.00242 J BQL BQL BQL 0.00405 J 0.088

Selenium BQL BQL BQL BQL BQL 0.005

Silver 0.00097 JB BQL 0.00092 JB 0.00073 JB 0.00129 JB 0.00006

Thallium BQL BQL BQL BQL BQL NE

Vanadium 0.00411 J BQL BQL BQL 0.00365 J NE

Zinc 0.0278 B 0.0101 B 0.0136 B 0.0113 B 0.0840 B 0.050

Method 8260B (ppb)

Acetone 8.68 J 3.30 J 2.35 J 3.33 J 7.82 J NE

Chloromethane 1.01 BQL BQL BQL BQL NE

1,1-Dichloroethane BQL 0.500 J BQL 0.510 J BQL NE

cis-1,2-Dichloroethene BQL 3.11 J BQL 3.56 J BQL NE

Methylene Chloride BQL BQL 0.170 J BQL BQL NE

Tetrachloroethene BQL BQL BQL BQL BQL 0.7

Toluene 0.450 J BQL BQL BQL BQL 11

Trichloroethene BQL 0.270 J BQL 0.260 J BQL NE

Vinyl Chloride BQL 1.13 BQL 0.290 J BQL 0.025

Notes:

Samples collected on November 16, 2010

BQL - Below laboratory quantitation limit.

Bold concentrations equal or exceed laboratory quantitation limit.

Shaded concentrations equal or exceed established or interim standards.

NE - Not established.

NS - No Sample

J - Between MDL and RL

B - Amount in Prep Blank > MDL



TABLE 3
2010 Second Semi-Annual Field Parameters

Wilson County MSWLF
Wilson, North Carolina

Permit #98-01

Monitoring Well Sample Date Sample Time Depth to GW GW Elevation Conductivity Temperature - C pH

MW-1A 11/16/2010 912 16.91 92.48 339 17.1 6.3

MW-2 11/16/2010 1153 11.30 108.74 94 20.3 5.7

MW-3 11/16/2010 1111 19.25 88.89 137 17.7 7.0

MW-3A 11/16/2010 1101 20.20 95.23 377 18.8 6.9

MW-4 11/16/2010 949 4.91 79.91 608 18.4 6.1

MW-5 11/16/2010 1011 5.50 81.64 789 17.4 5.4

MW-6 11/16/2010 1133 22.39 87.07 330 17.7 5.9

MW-7 11/16/2010 1048 7.40 83.20 240 17.3 7.1

MW-8 11/16/2010 919 9.82 82.44 188 18.4 6.4

SW-1 11/16/2010 1026 NA NA 151 20.3 7.5

SW-2 11/16/2010 956 NA NA 108 20.2 7.3

SW-3 11/16/2010 1122 NA NA 206 21.7 6.0

SW-4 11/16/2010 1003 NA NA 220 20.2 6.5

SW-5 11/16/2010 1019 NA NA 206 21.0 7.7



Kruskal-Wallis Non-Parametric Test
Parameter: Barium
Original Data (Not Transformed)
Non-Detects Replaced with Detection Limit

Kruskal Wallis Ranks

Background Wells

Well ID Date Result Rank
MW-2 12/2/1994 ND<0.5 62

1/23/1995 ND<0.5 62
3/20/1995 ND<0.5 62
7/7/1995 ND<0.5 62

11/2/1995 ND<0.5 62
5/31/1996 ND<0.5 62

11/20/1996 0.086 126
7/2/1997 ND<0.5 62

11/21/1997 ND<0.5 62
6/22/1998 ND<0.5 62

12/22/1998 ND<0.5 62
7/23/1999 ND<0.5 62
2/3/2000 ND<0.5 62

7/27/2000 ND<0.5 62
2/1/2001 ND<0.1 62

10/3/2001 ND<0.1 62
4/17/2002 ND<0.1 62

11/20/2002 ND<0.1 62
5/8/2003 ND<0.1 62

11/20/2003 ND<0.1 62
7/15/2004 ND<0.1 62

12/15/2004 ND<0.01 62
5/24/2005 ND<0.01 62

12/14/2005 ND<0.01 62
6/6/2006 ND<0.01 62

11/7/2006 0.11 135
6/12/2007 0.0905 127

10/25/2007 0.552 198
5/28/2008 ND<0.01 62

11/11/2008 0.146 147
5/19/2009 ND<0.01 62

11/18/2009 ND<0.01 62
5/25/2010 ND<0.01 62

11/16/2010 ND<0.01 62
Rank Sum = 2531
Rank Mean = 74.4412

Background Rank Sum = 2531
Background Rank Mean = 74.4412

Compliance Wells



Well ID Date Result Rank
MW-4 12/2/1994 ND<0.5 62

1/23/1995 1.027 222
3/20/1995 0.786 216
7/7/1995 0.511 194

11/2/1995 ND<0.5 62
5/31/1996 ND<0.5 62

11/20/1996 0.42 192
7/2/1997 ND<0.5 62

11/21/1997 ND<0.5 62
6/22/1998 ND<0.5 62

12/22/1998 ND<0.5 62
7/23/1999 ND<0.5 62
2/3/2000 ND<0.5 62

7/27/2000 ND<0.5 62
2/1/2001 0.529 196

10/3/2001 0.364 189
4/17/2002 0.117 136

11/20/2002 0.139 145
5/8/2003 ND<0.1 62

11/20/2003 0.187 154
7/15/2004 ND<0.1 62

12/15/2004 ND<0.1 62
5/24/2005 ND<0.1 62

12/14/2005 ND<0.1 62
6/6/2006 ND<0.1 62

11/7/2006 ND<0.1 62
6/12/2007 0.359 187

10/25/2007 0.382 190
5/28/2008 0.271 168

11/11/2008 0.226 159
5/19/2009 0.335 183

11/18/2009 0.282 174
5/25/2010 0.134 143

11/16/2010 0.363 188
Rank Sum = 4090
Rank Mean = 120.294

MW-5 12/2/1994 0.713 209
1/23/1995 0.784 215
3/20/1995 0.694 205
7/7/1995 1.436 225

11/2/1995 1.352 224
5/31/1996 0.96 221

11/20/1996 1.1 223
7/2/1997 0.922 220

11/21/1997 0.528 195
6/22/1998 0.761 213

12/22/1998 ND<0.5 62
7/23/1999 ND<0.5 62
2/3/2000 0.787 217

7/27/2000 ND<0.5 62



2/1/2001 0.829 219
10/3/2001 0.536 197
4/17/2002 0.431 193

11/20/2002 0.696 206
5/8/2003 0.335 184

11/20/2003 0.405 191
7/15/2004 0.625 201

12/15/2004 0.825 218
5/24/2005 0.721 211

12/14/2005 0.705 208
6/6/2006 0.717 210

11/7/2006 0.768 214
6/12/2007 0.725 212

10/25/2007 0.236 161
5/28/2008 0.697 207

11/11/2008 0.681 204
5/19/2009 0.65 203

11/18/2009 0.636 202
5/25/2010 0.579 199

11/16/2010 0.601 200
Rank Sum = 6593
Rank Mean = 193.912

MW-3A 7/2/1997 ND<0.5 62
11/21/1997 ND<0.5 62
6/22/1998 ND<0.5 62

12/22/1998 ND<0.5 62
7/23/1999 ND<0.5 62
2/3/2000 ND<0.5 62

7/27/2000 ND<0.5 62
2/1/2001 0.35 186

10/3/2001 0.288 176
4/17/2002 0.267 165

11/20/2002 0.269 167
5/8/2003 0.278 171

11/20/2003 0.267 166
7/15/2004 0.285 175

12/15/2004 ND<0.01 62
5/24/2005 ND<0.01 62

12/14/2005 ND<0.01 62
6/6/2006 ND<0.01 62

11/7/2006 0.229 160
6/12/2007 0.303 181

10/25/2007 0.302 180
5/28/2008 0.309 182

11/11/2008 0.29 177
5/19/2009 0.29 178

11/18/2009 0.274 169
5/25/2010 0.299 179

11/16/2010 0.281 173
Rank Sum = 3467
Rank Mean = 128.407



MW-6 7/2/1997 ND<0.5 62
11/21/1997 ND<0.5 62
6/22/1998 ND<0.5 62

12/22/1998 ND<0.5 62
7/23/1999 ND<0.5 62
2/3/2000 ND<0.5 62

7/27/2000 ND<0.5 62
2/1/2001 0.198 155

10/3/2001 0.144 146
4/17/2002 0.122 137

11/20/2002 0.148 149
5/8/2003 0.126 139

11/20/2003 0.147 148
7/15/2004 0.198 156

12/15/2004 ND<0.01 62
5/24/2005 ND<0.01 62

12/14/2005 ND<0.01 62
6/6/2006 ND<0.01 62

11/7/2006 0.153 151
6/12/2007 0.066 124

10/25/2007 0.124 138
5/28/2008 0.106 133

11/11/2008 0.103 131
5/19/2009 ND<0.01 62

11/18/2009 ND<0.01 62
5/25/2010 ND<0.01 62

11/16/2010 ND<0.01 62
Rank Sum = 2637
Rank Mean = 97.6667

MW-7 7/2/1997 ND<0.5 62
11/21/1997 ND<0.5 62
6/22/1998 ND<0.5 62

12/22/1998 ND<0.5 62
7/23/1999 ND<0.5 62
2/3/2000 ND<0.5 62

7/27/2000 ND<0.5 62
2/1/2001 ND<0.1 62

10/3/2001 ND<0.1 62
4/17/2002 ND<0.1 62

11/20/2002 ND<0.1 62
5/8/2003 ND<0.1 62

11/20/2003 0.199 157
7/15/2004 0.157 152

12/15/2004 ND<0.01 62
5/24/2005 ND<0.01 62

12/14/2005 ND<0.01 62
6/6/2006 ND<0.01 62

11/7/2006 ND<0.01 62
6/12/2007 0.0991 128

10/25/2007 ND<0.01 62



5/28/2008 0.103 132
11/11/2008 0.101 129
5/19/2009 ND<0.01 62

11/18/2009 ND<0.01 62
5/25/2010 ND<0.01 62

11/16/2010 0.106 134
Rank Sum = 2134
Rank Mean = 79.037

MW-1A 7/15/2004 0.2 158
12/15/2004 ND<0.01 62
5/24/2005 ND<0.01 62

12/14/2005 ND<0.01 62
6/6/2006 ND<0.01 62

11/7/2006 0.339 185
6/12/2007 0.251 163

10/25/2007 0.28 172
5/28/2008 0.274 170

11/11/2008 0.151 150
5/19/2009 0.261 164

11/18/2009 0.179 153
5/25/2010 0.239 162

11/16/2010 0.13 141
Rank Sum = 1866
Rank Mean = 133.286

MW-3 7/15/2004 ND<0.1 62
12/15/2004 ND<0.1 62
5/24/2005 ND<0.1 62

12/14/2005 ND<0.1 62
6/6/2006 ND<0.1 62

11/7/2006 ND<0.1 62
6/12/2007 0.076 125

10/25/2007 ND<0.01 62
5/28/2008 ND<0.01 62

11/11/2008 ND<0.01 62
5/19/2009 ND<0.01 62

11/18/2009 ND<0.01 62
5/25/2010 ND<0.01 62

11/16/2010 ND<0.01 62
Rank Sum = 931
Rank Mean = 66.5

MW-8 7/15/2004 0.101 130
12/15/2004 ND<0.01 62
5/24/2005 ND<0.01 62

12/14/2005 ND<0.01 62
6/6/2006 ND<0.01 62

11/7/2006 ND<0.01 62
6/12/2007 0.129 140

10/25/2007 0.138 144
5/28/2008 0.131 142



11/11/2008 ND<0.01 62
5/19/2009 ND<0.01 62

11/18/2009 ND<0.01 62
5/25/2010 ND<0.01 62

11/16/2010 ND<0.01 62
Rank Sum = 1176
Rank Mean = 84

Calculation Results:
Kruskal-Wallis H Statistic = 86.5265
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 103.421
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
86.5265 > 15.5073 indicating a significant group difference at 5% significance level
103.421 > 15.5073 indicating a significant group difference at 5% significance level when adjusted for ties

Individual Well Comparisons at 1% Significance Level per Comparison
1% Z score is 2.32634
Mean background rank is 74.4412
Well Mean Rank Dif from BkCritical Value
MW-4 120.294 45.8529 36.7286
MW-5 193.912 119.471 36.7286
MW-3A 128.407 53.9662 39.0366
MW-6 97.6667 23.2255 39.0366
MW-7 79.037 4.59586 39.0366
MW-1A 133.286 58.8445 48.089
MW-3 66.5 -7.94118 48.089
MW-8 84 9.55882 48.089

Individual Well Comparisons at Groupwise 5% Significance Level
(0.625% Significance Level per comparison)
0.625% Z score is 2.51213
Mean background rank is 74.4412
Well Mean Rank Dif from BkCritical Value
MW-4 120.294 45.8529 39.6619
MW-5 193.912 119.471 39.6619
MW-3A 128.407 53.9662 42.1542
MW-6 97.6667 23.2255 42.1542
MW-7 79.037 4.59586 42.1542
MW-1A 133.286 58.8445 51.9296
MW-3 66.5 -7.94118 51.9296
MW-8 84 9.55882 51.9296

Kruskal-Wallis Non-Parametric Test
Parameter: Beryllium
Original Data (Not Transformed)
Non-Detects Replaced with Detection Limit

Kruskal Wallis Ranks



Background Wells

Well ID Date Result Rank
MW-2 12/2/1994 ND<0.002 99.5

1/23/1995 ND<0.002 99.5
3/20/1995 ND<0.002 99.5
7/7/1995 ND<0.002 99.5

11/2/1995 ND<0.001 99.5
5/31/1996 ND<0.002 99.5

11/20/1996 ND<0.001 99.5
7/2/1997 ND<0.002 99.5

11/21/1997 0.0033 213
6/22/1998 ND<0.002 99.5

12/22/1998 ND<0.002 99.5
7/23/1999 ND<0.002 99.5
2/3/2000 ND<0.002 99.5

7/27/2000 ND<0.002 99.5
2/1/2001 ND<0.01 99.5

10/3/2001 ND<0.01 99.5
4/17/2002 ND<0.01 99.5

11/20/2002 ND<0.01 99.5
5/8/2003 ND<0.01 99.5

11/20/2003 ND<0.01 99.5
7/15/2004 ND<0.01 99.5

12/15/2004 ND<0.01 99.5
5/24/2005 ND<0.01 99.5

12/14/2005 ND<0.01 99.5
6/6/2006 ND<0.01 99.5

11/7/2006 ND<0.01 99.5
6/12/2007 0.00574 219

10/25/2007 0.00337 214
5/28/2008 0.00161 201

11/11/2008 0.00555 218
5/19/2009 ND<0.01 99.5

11/18/2009 ND<0.01 99.5
5/25/2010 ND<0.01 99.5

11/16/2010 ND<0.01 99.5
Rank Sum = 3950.5
Rank Mean = 116.191

Background Rank Sum = 3950.5
Background Rank Mean = 116.191

Compliance Wells

Well ID Date Result Rank
MW-4 12/2/1994 ND<0.002 99.5

1/23/1995 ND<0.002 99.5
3/20/1995 ND<0.002 99.5
7/7/1995 ND<0.002 99.5

11/2/1995 ND<0.001 99.5
5/31/1996 ND<0.002 99.5



11/20/1996 ND<0.001 99.5
7/2/1997 ND<0.002 99.5

11/21/1997 ND<0.002 99.5
6/22/1998 ND<0.002 99.5

12/22/1998 ND<0.002 99.5
7/23/1999 ND<0.002 99.5
2/3/2000 ND<0.002 99.5

7/27/2000 ND<0.002 99.5
2/1/2001 ND<0.01 99.5

10/3/2001 ND<0.01 99.5
4/17/2002 ND<0.01 99.5

11/20/2002 ND<0.01 99.5
5/8/2003 ND<0.01 99.5

11/20/2003 ND<0.01 99.5
7/15/2004 ND<0.01 99.5

12/15/2004 ND<0.01 99.5
5/24/2005 ND<0.01 99.5

12/14/2005 ND<0.01 99.5
6/6/2006 ND<0.01 99.5

11/7/2006 ND<0.01 99.5
6/12/2007 0.00128 199

10/25/2007 ND<0.01 99.5
5/28/2008 ND<0.01 99.5

11/11/2008 ND<0.01 99.5
5/19/2009 ND<0.01 99.5

11/18/2009 ND<0.01 99.5
5/25/2010 ND<0.01 99.5

11/16/2010 ND<0.01 99.5
Rank Sum = 3482.5
Rank Mean = 102.426

MW-5 12/2/1994 ND<0.002 99.5
1/23/1995 ND<0.002 99.5
3/20/1995 ND<0.002 99.5
7/7/1995 0.006 222

11/2/1995 0.003 211
5/31/1996 0.0025 208

11/20/1996 0.002 206
7/2/1997 ND<0.002 99.5

11/21/1997 ND<0.002 99.5
6/22/1998 ND<0.002 99.5

12/22/1998 ND<0.002 99.5
7/23/1999 ND<0.002 99.5
2/3/2000 ND<0.002 99.5

7/27/2000 ND<0.002 99.5
2/1/2001 ND<0.01 99.5

10/3/2001 ND<0.01 99.5
4/17/2002 ND<0.01 99.5

11/20/2002 ND<0.01 99.5
5/8/2003 ND<0.01 99.5

11/20/2003 ND<0.01 99.5
7/15/2004 ND<0.01 99.5



12/15/2004 ND<0.01 99.5
5/24/2005 ND<0.01 99.5

12/14/2005 ND<0.01 99.5
6/6/2006 ND<0.01 99.5

11/7/2006 ND<0.01 99.5
6/12/2007 ND<0.01 99.5

10/25/2007 ND<0.01 99.5
5/28/2008 ND<0.01 99.5

11/11/2008 ND<0.01 99.5
5/19/2009 ND<0.01 99.5

11/18/2009 ND<0.01 99.5
5/25/2010 ND<0.01 99.5

11/16/2010 ND<0.01 99.5
Rank Sum = 3832
Rank Mean = 112.706

MW-3A 7/2/1997 ND<0.002 99.5
11/21/1997 ND<0.002 99.5
6/22/1998 ND<0.002 99.5

12/22/1998 ND<0.002 99.5
7/23/1999 ND<0.002 99.5
2/3/2000 ND<0.002 99.5

7/27/2000 ND<0.002 99.5
2/1/2001 ND<0.01 99.5

10/3/2001 ND<0.01 99.5
4/17/2002 ND<0.01 99.5

11/20/2002 ND<0.01 99.5
5/8/2003 ND<0.01 99.5

11/20/2003 ND<0.01 99.5
7/15/2004 ND<0.01 99.5

12/15/2004 ND<0.01 99.5
5/24/2005 ND<0.01 99.5

12/14/2005 ND<0.01 99.5
6/6/2006 ND<0.01 99.5

11/7/2006 ND<0.01 99.5
6/12/2007 0.00322 212

10/25/2007 0.00337 215
5/28/2008 ND<0.01 99.5

11/11/2008 ND<0.01 99.5
5/19/2009 ND<0.01 99.5

11/18/2009 ND<0.01 99.5
5/25/2010 ND<0.01 99.5

11/16/2010 ND<0.01 99.5
Rank Sum = 2914.5
Rank Mean = 107.944

MW-6 7/2/1997 ND<0.002 99.5
11/21/1997 ND<0.002 99.5
6/22/1998 ND<0.002 99.5

12/22/1998 ND<0.002 99.5
7/23/1999 ND<0.002 99.5
2/3/2000 ND<0.002 99.5



7/27/2000 ND<0.002 99.5
2/1/2001 ND<0.01 99.5

10/3/2001 ND<0.01 99.5
4/17/2002 ND<0.01 99.5

11/20/2002 ND<0.01 99.5
5/8/2003 ND<0.01 99.5

11/20/2003 ND<0.01 99.5
7/15/2004 ND<0.01 99.5

12/15/2004 ND<0.01 99.5
5/24/2005 ND<0.01 99.5

12/14/2005 ND<0.01 99.5
6/6/2006 ND<0.01 99.5

11/7/2006 ND<0.01 99.5
6/12/2007 0.00579 221

10/25/2007 ND<0.01 99.5
5/28/2008 ND<0.01 99.5

11/11/2008 0.0129 225
5/19/2009 ND<0.01 99.5

11/18/2009 0.00199 205
5/25/2010 0.00261 209

11/16/2010 0.00189 202
Rank Sum = 3251
Rank Mean = 120.407

MW-7 7/2/1997 ND<0.002 99.5
11/21/1997 ND<0.002 99.5
6/22/1998 ND<0.002 99.5

12/22/1998 ND<0.002 99.5
7/23/1999 ND<0.002 99.5
2/3/2000 ND<0.002 99.5

7/27/2000 ND<0.002 99.5
2/1/2001 ND<0.01 99.5

10/3/2001 ND<0.01 99.5
4/17/2002 ND<0.01 99.5

11/20/2002 ND<0.01 99.5
5/8/2003 ND<0.01 99.5

11/20/2003 ND<0.01 99.5
7/15/2004 ND<0.01 99.5

12/15/2004 ND<0.01 99.5
5/24/2005 ND<0.01 99.5

12/14/2005 ND<0.01 99.5
6/6/2006 ND<0.01 99.5

11/7/2006 ND<0.01 99.5
6/12/2007 ND<0.01 99.5

10/25/2007 0.00195 204
5/28/2008 ND<0.01 99.5

11/11/2008 0.00138 200
5/19/2009 ND<0.01 99.5

11/18/2009 ND<0.01 99.5
5/25/2010 ND<0.01 99.5

11/16/2010 ND<0.01 99.5
Rank Sum = 2891.5



Rank Mean = 107.093

MW-1A 7/15/2004 ND<0.01 99.5
12/15/2004 ND<0.01 99.5
5/24/2005 ND<0.01 99.5

12/14/2005 ND<0.01 99.5
6/6/2006 ND<0.01 99.5

11/7/2006 ND<0.01 99.5
6/12/2007 0.00574 220

10/25/2007 0.00747 224
5/28/2008 ND<0.01 99.5

11/11/2008 ND<0.01 99.5
5/19/2009 ND<0.01 99.5

11/18/2009 ND<0.01 99.5
5/25/2010 ND<0.01 99.5

11/16/2010 ND<0.01 99.5
Rank Sum = 1638
Rank Mean = 117

MW-3 7/15/2004 ND<0.01 99.5
12/15/2004 ND<0.01 99.5
5/24/2005 ND<0.01 99.5

12/14/2005 ND<0.01 99.5
6/6/2006 ND<0.01 99.5

11/7/2006 ND<0.01 99.5
6/12/2007 0.00385 217

10/25/2007 ND<0.01 99.5
5/28/2008 0.00299 210

11/11/2008 0.00689 223
5/19/2009 ND<0.01 99.5

11/18/2009 0.0019 203
5/25/2010 ND<0.01 99.5

11/16/2010 ND<0.01 99.5
Rank Sum = 1848
Rank Mean = 132

MW-8 7/15/2004 ND<0.01 99.5
12/15/2004 ND<0.01 99.5
5/24/2005 ND<0.01 99.5

12/14/2005 ND<0.01 99.5
6/6/2006 ND<0.01 99.5

11/7/2006 ND<0.01 99.5
6/12/2007 0.00384 216

10/25/2007 ND<0.01 99.5
5/28/2008 0.00209 207

11/11/2008 ND<0.01 99.5
5/19/2009 ND<0.01 99.5

11/18/2009 ND<0.01 99.5
5/25/2010 ND<0.01 99.5

11/16/2010 ND<0.01 99.5
Rank Sum = 1617
Rank Mean = 115.5



Calculation Results:
Kruskal-Wallis H Statistic = 2.98045
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 9.35684
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
2.98045 < 15.5073 indicating no significant group difference at 5% significance level
9.35684 < 15.5073 indicating no significant group difference at 5% significance level when adjusted for ties

Kruskal-Wallis Non-Parametric Test
Parameter: Cobalt
Original Data (Not Transformed)
Non-Detects Replaced with Detection Limit

Kruskal Wallis Ranks

Background Wells

Well ID Date Result Rank
MW-2 12/2/1994 0.027 219

1/23/1995 ND<0.01 98.5
3/20/1995 ND<0.01 98.5
7/7/1995 ND<0.01 98.5

11/2/1995 0.012 203
5/31/1996 ND<0.01 98.5

11/20/1996 ND<0.002 98.5
7/2/1997 ND<0.01 98.5

11/21/1997 0.25 224
6/22/1998 ND<0.01 98.5

12/22/1998 ND<0.01 98.5
7/23/1999 ND<0.01 98.5
2/3/2000 ND<0.01 98.5

7/27/2000 ND<0.01 98.5
2/1/2001 ND<0.01 98.5

10/3/2001 0.0136 206
4/17/2002 ND<0.01 98.5

11/20/2002 ND<0.01 98.5
5/8/2003 ND<0.01 98.5

11/20/2003 ND<0.01 98.5
7/15/2004 ND<0.01 98.5

12/15/2004 ND<0.01 98.5
5/24/2005 ND<0.01 98.5

12/14/2005 0.01 198
6/6/2006 ND<0.01 98.5

11/7/2006 ND<0.01 98.5
6/12/2007 ND<0.01 98.5

10/25/2007 0.405 225
5/28/2008 ND<0.01 98.5

11/11/2008 0.031 220
5/19/2009 ND<0.01 98.5



11/18/2009 0.02 214
5/25/2010 ND<0.01 98.5

11/16/2010 ND<0.01 98.5
Rank Sum = 4270
Rank Mean = 125.588

Background Rank Sum = 4270
Background Rank Mean = 125.588

Compliance Wells

Well ID Date Result Rank
MW-4 12/2/1994 ND<0.01 98.5

1/23/1995 ND<0.01 98.5
3/20/1995 ND<0.01 98.5
7/7/1995 ND<0.01 98.5

11/2/1995 ND<0.01 98.5
5/31/1996 ND<0.01 98.5

11/20/1996 ND<0.002 98.5
7/2/1997 ND<0.01 98.5

11/21/1997 ND<0.01 98.5
6/22/1998 ND<0.01 98.5

12/22/1998 ND<0.01 98.5
7/23/1999 ND<0.01 98.5
2/3/2000 ND<0.01 98.5

7/27/2000 ND<0.01 98.5
2/1/2001 ND<0.01 98.5

10/3/2001 ND<0.01 98.5
4/17/2002 ND<0.01 98.5

11/20/2002 ND<0.01 98.5
5/8/2003 ND<0.01 98.5

11/20/2003 ND<0.01 98.5
7/15/2004 ND<0.01 98.5

12/15/2004 ND<0.01 98.5
5/24/2005 ND<0.01 98.5

12/14/2005 ND<0.01 98.5
6/6/2006 ND<0.01 98.5

11/7/2006 ND<0.01 98.5
6/12/2007 ND<0.01 98.5

10/25/2007 ND<0.01 98.5
5/28/2008 ND<0.01 98.5

11/11/2008 ND<0.01 98.5
5/19/2009 ND<0.01 98.5

11/18/2009 ND<0.01 98.5
5/25/2010 ND<0.01 98.5

11/16/2010 ND<0.01 98.5
Rank Sum = 3349
Rank Mean = 98.5

MW-5 12/2/1994 ND<0.01 98.5
1/23/1995 ND<0.01 98.5
3/20/1995 ND<0.01 98.5



7/7/1995 ND<0.01 98.5
11/2/1995 ND<0.01 98.5
5/31/1996 ND<0.01 98.5

11/20/1996 0.008 197
7/2/1997 ND<0.01 98.5

11/21/1997 ND<0.01 98.5
6/22/1998 ND<0.01 98.5

12/22/1998 0.0149 208
7/23/1999 ND<0.01 98.5
2/3/2000 ND<0.01 98.5

7/27/2000 ND<0.01 98.5
2/1/2001 ND<0.01 98.5

10/3/2001 ND<0.01 98.5
4/17/2002 0.014 207

11/20/2002 ND<0.01 98.5
5/8/2003 0.01 199

11/20/2003 ND<0.01 98.5
7/15/2004 ND<0.01 98.5

12/15/2004 ND<0.01 98.5
5/24/2005 ND<0.01 98.5

12/14/2005 ND<0.01 98.5
6/6/2006 ND<0.01 98.5

11/7/2006 ND<0.01 98.5
6/12/2007 ND<0.01 98.5

10/25/2007 ND<0.01 98.5
5/28/2008 ND<0.01 98.5

11/11/2008 ND<0.01 98.5
5/19/2009 ND<0.01 98.5

11/18/2009 ND<0.01 98.5
5/25/2010 ND<0.01 98.5

11/16/2010 ND<0.01 98.5
Rank Sum = 3766
Rank Mean = 110.765

MW-3A 7/2/1997 ND<0.01 98.5
11/21/1997 ND<0.01 98.5
6/22/1998 ND<0.01 98.5

12/22/1998 ND<0.01 98.5
7/23/1999 ND<0.01 98.5
2/3/2000 ND<0.01 98.5

7/27/2000 ND<0.01 98.5
2/1/2001 ND<0.01 98.5

10/3/2001 ND<0.01 98.5
4/17/2002 ND<0.01 98.5

11/20/2002 ND<0.01 98.5
5/8/2003 ND<0.01 98.5

11/20/2003 ND<0.01 98.5
7/15/2004 ND<0.01 98.5

12/15/2004 ND<0.01 98.5
5/24/2005 ND<0.01 98.5

12/14/2005 ND<0.01 98.5
6/6/2006 ND<0.01 98.5



11/7/2006 ND<0.01 98.5
6/12/2007 ND<0.01 98.5

10/25/2007 ND<0.01 98.5
5/28/2008 ND<0.01 98.5

11/11/2008 ND<0.01 98.5
5/19/2009 ND<0.01 98.5

11/18/2009 ND<0.01 98.5
5/25/2010 ND<0.01 98.5

11/16/2010 ND<0.01 98.5
Rank Sum = 2659.5
Rank Mean = 98.5

MW-6 7/2/1997 ND<0.01 98.5
11/21/1997 ND<0.01 98.5
6/22/1998 ND<0.01 98.5

12/22/1998 ND<0.01 98.5
7/23/1999 ND<0.01 98.5
2/3/2000 0.0105 200

7/27/2000 ND<0.01 98.5
2/1/2001 0.0123 204

10/3/2001 ND<0.01 98.5
4/17/2002 ND<0.01 98.5

11/20/2002 ND<0.01 98.5
5/8/2003 0.0123 205

11/20/2003 ND<0.01 98.5
7/15/2004 0.0113 202

12/15/2004 0.0105 201
5/24/2005 0.0192 212

12/14/2005 0.0159 209
6/6/2006 0.0197 213

11/7/2006 0.0191 211
6/12/2007 0.0338 221

10/25/2007 0.0181 210
5/28/2008 0.0262 218

11/11/2008 0.0216 215
5/19/2009 0.0341 222

11/18/2009 0.0222 217
5/25/2010 0.0365 223

11/16/2010 0.0218 216
Rank Sum = 4584
Rank Mean = 169.778

MW-7 7/2/1997 ND<0.01 98.5
11/21/1997 ND<0.01 98.5
6/22/1998 ND<0.01 98.5

12/22/1998 ND<0.01 98.5
7/23/1999 ND<0.01 98.5
2/3/2000 ND<0.01 98.5

7/27/2000 ND<0.01 98.5
2/1/2001 ND<0.01 98.5

10/3/2001 ND<0.01 98.5
4/17/2002 ND<0.01 98.5



11/20/2002 ND<0.01 98.5
5/8/2003 ND<0.01 98.5

11/20/2003 ND<0.01 98.5
7/15/2004 ND<0.01 98.5

12/15/2004 ND<0.01 98.5
5/24/2005 ND<0.01 98.5

12/14/2005 ND<0.01 98.5
6/6/2006 ND<0.01 98.5

11/7/2006 ND<0.01 98.5
6/12/2007 ND<0.01 98.5

10/25/2007 ND<0.01 98.5
5/28/2008 ND<0.01 98.5

11/11/2008 ND<0.01 98.5
5/19/2009 ND<0.01 98.5

11/18/2009 ND<0.01 98.5
5/25/2010 ND<0.01 98.5

11/16/2010 ND<0.01 98.5
Rank Sum = 2659.5
Rank Mean = 98.5

MW-1A 7/15/2004 ND<0.01 98.5
12/15/2004 ND<0.01 98.5
5/24/2005 ND<0.01 98.5

12/14/2005 ND<0.01 98.5
6/6/2006 ND<0.01 98.5

11/7/2006 ND<0.01 98.5
6/12/2007 ND<0.01 98.5

10/25/2007 ND<0.01 98.5
5/28/2008 ND<0.01 98.5

11/11/2008 ND<0.01 98.5
5/19/2009 ND<0.01 98.5

11/18/2009 ND<0.01 98.5
5/25/2010 ND<0.01 98.5

11/16/2010 ND<0.01 98.5
Rank Sum = 1379
Rank Mean = 98.5

MW-3 7/15/2004 ND<0.01 98.5
12/15/2004 ND<0.01 98.5
5/24/2005 ND<0.01 98.5

12/14/2005 ND<0.01 98.5
6/6/2006 ND<0.01 98.5

11/7/2006 ND<0.01 98.5
6/12/2007 ND<0.01 98.5

10/25/2007 ND<0.01 98.5
5/28/2008 ND<0.01 98.5

11/11/2008 ND<0.01 98.5
5/19/2009 ND<0.01 98.5

11/18/2009 ND<0.01 98.5
5/25/2010 ND<0.01 98.5

11/16/2010 ND<0.01 98.5
Rank Sum = 1379



Rank Mean = 98.5

MW-8 7/15/2004 ND<0.01 98.5
12/15/2004 ND<0.01 98.5
5/24/2005 ND<0.01 98.5

12/14/2005 ND<0.01 98.5
6/6/2006 ND<0.01 98.5

11/7/2006 ND<0.01 98.5
6/12/2007 ND<0.01 98.5

10/25/2007 ND<0.01 98.5
5/28/2008 ND<0.01 98.5

11/11/2008 ND<0.01 98.5
5/19/2009 ND<0.01 98.5

11/18/2009 ND<0.01 98.5
5/25/2010 ND<0.01 98.5

11/16/2010 ND<0.01 98.5
Rank Sum = 1379
Rank Mean = 98.5

Calculation Results:
Kruskal-Wallis H Statistic = 28.3022
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 83.4934
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
28.3022 > 15.5073 indicating a significant group difference at 5% significance level
83.4934 > 15.5073 indicating a significant group difference at 5% significance level when adjusted for ties

Individual Well Comparisons at 1% Significance Level per Comparison
1% Z score is 2.32634
Mean background rank is 125.588
Well Mean Rank Dif from BkCritical Value
MW-4 98.5 -27.0882 36.7286
MW-5 110.765 -14.8235 36.7286
MW-3A 98.5 -27.0882 39.0366
MW-6 169.778 44.1895 39.0366
MW-7 98.5 -27.0882 39.0366
MW-1A 98.5 -27.0882 48.089
MW-3 98.5 -27.0882 48.089
MW-8 98.5 -27.0882 48.089

Individual Well Comparisons at Groupwise 5% Significance Level
(0.625% Significance Level per comparison)
0.625% Z score is 2.51213
Mean background rank is 125.588
Well Mean Rank Dif from BkCritical Value
MW-4 98.5 -27.0882 39.6619
MW-5 110.765 -14.8235 39.6619
MW-3A 98.5 -27.0882 42.1542
MW-6 169.778 44.1895 42.1542
MW-7 98.5 -27.0882 42.1542
MW-1A 98.5 -27.0882 51.9296



MW-3 98.5 -27.0882 51.9296
MW-8 98.5 -27.0882 51.9296

Kruskal-Wallis Non-Parametric Test
Parameter: Zinc
Original Data (Not Transformed)
Non-Detects Replaced with Detection Limit

Kruskal Wallis Ranks

Background Wells

Well ID Date Result Rank
MW-2 12/2/1994 ND<0.05 96

1/23/1995 ND<0.05 96
3/20/1995 ND<0.05 96
7/7/1995 ND<0.05 96

11/2/1995 0.127 222
5/31/1996 ND<0.05 96

11/20/1996 ND<0.01 96
7/2/1997 ND<0.05 96

11/21/1997 0.121 221
6/22/1998 ND<0.05 96

12/22/1998 ND<0.05 96
7/23/1999 ND<0.05 96
2/3/2000 ND<0.05 96

7/27/2000 ND<0.05 96
2/1/2001 ND<0.05 96

10/3/2001 ND<0.05 96
4/17/2002 ND<0.02 96

11/20/2002 ND<0.02 96
5/8/2003 ND<0.02 96

11/20/2003 ND<0.02 96
7/15/2004 ND<0.02 96

12/15/2004 ND<0.02 96
5/24/2005 ND<0.02 96

12/14/2005 ND<0.02 96
6/6/2006 ND<0.02 96

11/7/2006 ND<0.02 96
6/12/2007 ND<0.02 96

10/25/2007 0.142 223
5/28/2008 ND<0.02 96

11/11/2008 0.0251 203
5/19/2009 ND<0.02 96

11/18/2009 0.0281 204
5/25/2010 ND<0.02 96

11/16/2010 ND<0.02 96
Rank Sum = 3857
Rank Mean = 113.441

Background Rank Sum = 3857



Background Rank Mean = 113.441

Compliance Wells

Well ID Date Result Rank
MW-4 12/2/1994 ND<0.05 96

1/23/1995 ND<0.05 96
3/20/1995 ND<0.05 96
7/7/1995 ND<0.05 96

11/2/1995 0.06 216
5/31/1996 ND<0.05 96

11/20/1996 ND<0.01 96
7/2/1997 ND<0.05 96

11/21/1997 ND<0.05 96
6/22/1998 ND<0.05 96

12/22/1998 ND<0.05 96
7/23/1999 ND<0.05 96
2/3/2000 ND<0.05 96

7/27/2000 ND<0.05 96
2/1/2001 ND<0.05 96

10/3/2001 ND<0.05 96
4/17/2002 ND<0.02 96

11/20/2002 ND<0.02 96
5/8/2003 ND<0.02 96

11/20/2003 ND<0.02 96
7/15/2004 ND<0.02 96

12/15/2004 ND<0.02 96
5/24/2005 ND<0.02 96

12/14/2005 ND<0.02 96
6/6/2006 ND<0.02 96

11/7/2006 ND<0.02 96
6/12/2007 ND<0.02 96

10/25/2007 ND<0.02 96
5/28/2008 ND<0.02 96

11/11/2008 ND<0.02 96
5/19/2009 ND<0.02 96

11/18/2009 ND<0.02 96
5/25/2010 ND<0.02 96

11/16/2010 ND<0.02 96
Rank Sum = 3384
Rank Mean = 99.5294

MW-5 12/2/1994 ND<0.05 96
1/23/1995 ND<0.05 96
3/20/1995 ND<0.05 96
7/7/1995 0.092 220

11/2/1995 0.2 224
5/31/1996 0.068 219

11/20/1996 0.052 212
7/2/1997 ND<0.05 96

11/21/1997 ND<0.05 96
6/22/1998 ND<0.05 96



12/22/1998 ND<0.05 96
7/23/1999 ND<0.05 96
2/3/2000 ND<0.05 96

7/27/2000 ND<0.05 96
2/1/2001 ND<0.05 96

10/3/2001 ND<0.05 96
4/17/2002 ND<0.02 96

11/20/2002 ND<0.02 96
5/8/2003 ND<0.02 96

11/20/2003 ND<0.02 96
7/15/2004 ND<0.02 96

12/15/2004 ND<0.02 96
5/24/2005 ND<0.02 96

12/14/2005 ND<0.02 96
6/6/2006 ND<0.02 96

11/7/2006 ND<0.02 96
6/12/2007 ND<0.02 96

10/25/2007 0.0228 200
5/28/2008 ND<0.02 96

11/11/2008 ND<0.02 96
5/19/2009 ND<0.02 96

11/18/2009 ND<0.02 96
5/25/2010 ND<0.02 96

11/16/2010 ND<0.02 96
Rank Sum = 3859
Rank Mean = 113.5

MW-3A 7/2/1997 ND<0.05 96
11/21/1997 ND<0.05 96
6/22/1998 ND<0.05 96

12/22/1998 ND<0.05 96
7/23/1999 ND<0.05 96
2/3/2000 ND<0.05 96

7/27/2000 ND<0.05 96
2/1/2001 ND<0.05 96

10/3/2001 ND<0.05 96
4/17/2002 ND<0.02 96

11/20/2002 ND<0.02 96
5/8/2003 ND<0.02 96

11/20/2003 ND<0.02 96
7/15/2004 ND<0.02 96

12/15/2004 ND<0.02 96
5/24/2005 ND<0.02 96

12/14/2005 ND<0.02 96
6/6/2006 ND<0.02 96

11/7/2006 0.0232 201
6/12/2007 0.0101 192

10/25/2007 ND<0.02 96
5/28/2008 ND<0.02 96

11/11/2008 ND<0.02 96
5/19/2009 ND<0.02 96

11/18/2009 ND<0.02 96



5/25/2010 ND<0.02 96
11/16/2010 ND<0.02 96

Rank Sum = 2793
Rank Mean = 103.444

MW-6 7/2/1997 0.286 225
11/21/1997 ND<0.05 96
6/22/1998 ND<0.05 96

12/22/1998 ND<0.05 96
7/23/1999 ND<0.05 96
2/3/2000 0.0593 215

7/27/2000 ND<0.05 96
2/1/2001 0.0286 205

10/3/2001 ND<0.05 96
4/17/2002 ND<0.02 96

11/20/2002 ND<0.02 96
5/8/2003 ND<0.02 96

11/20/2003 ND<0.02 96
7/15/2004 0.0234 202

12/15/2004 ND<0.02 96
5/24/2005 ND<0.02 96

12/14/2005 ND<0.02 96
6/6/2006 ND<0.02 96

11/7/2006 0.0501 211
6/12/2007 0.0653 218

10/25/2007 0.0389 206
5/28/2008 0.053 213

11/11/2008 0.0471 209
5/19/2009 0.064 217

11/18/2009 0.0455 208
5/25/2010 0.045 207

11/16/2010 0.0563 214
Rank Sum = 4094
Rank Mean = 151.63

MW-7 7/2/1997 ND<0.05 96
11/21/1997 ND<0.05 96
6/22/1998 ND<0.05 96

12/22/1998 ND<0.05 96
7/23/1999 ND<0.05 96
2/3/2000 ND<0.05 96

7/27/2000 ND<0.05 96
2/1/2001 ND<0.05 96

10/3/2001 ND<0.05 96
4/17/2002 ND<0.02 96

11/20/2002 ND<0.02 96
5/8/2003 ND<0.02 96

11/20/2003 ND<0.02 96
7/15/2004 ND<0.02 96

12/15/2004 ND<0.02 96
5/24/2005 ND<0.02 96

12/14/2005 ND<0.02 96



6/6/2006 ND<0.02 96
11/7/2006 ND<0.02 96
6/12/2007 ND<0.02 96

10/25/2007 ND<0.02 96
5/28/2008 ND<0.02 96

11/11/2008 ND<0.02 96
5/19/2009 ND<0.02 96

11/18/2009 ND<0.02 96
5/25/2010 ND<0.02 96

11/16/2010 ND<0.02 96
Rank Sum = 2592
Rank Mean = 96

MW-1A 7/15/2004 ND<0.02 96
12/15/2004 ND<0.02 96
5/24/2005 ND<0.02 96

12/14/2005 ND<0.02 96
6/6/2006 ND<0.02 96

11/7/2006 0.0478 210
6/12/2007 0.0135 197

10/25/2007 ND<0.02 96
5/28/2008 ND<0.02 96

11/11/2008 ND<0.02 96
5/19/2009 ND<0.02 96

11/18/2009 ND<0.02 96
5/25/2010 ND<0.02 96

11/16/2010 ND<0.02 96
Rank Sum = 1559
Rank Mean = 111.357

MW-3 7/15/2004 ND<0.02 96
12/15/2004 ND<0.02 96
5/24/2005 ND<0.02 96

12/14/2005 ND<0.02 96
6/6/2006 ND<0.02 96

11/7/2006 ND<0.02 96
6/12/2007 ND<0.02 96

10/25/2007 ND<0.02 96
5/28/2008 ND<0.02 96

11/11/2008 ND<0.02 96
5/19/2009 0.0133 196

11/18/2009 ND<0.02 96
5/25/2010 ND<0.02 96

11/16/2010 0.0107 193
Rank Sum = 1541
Rank Mean = 110.071

MW-8 7/15/2004 ND<0.02 96
12/15/2004 ND<0.02 96
5/24/2005 ND<0.02 96

12/14/2005 ND<0.02 96
6/6/2006 ND<0.02 96



11/7/2006 0.0203 199
6/12/2007 0.0174 198

10/25/2007 ND<0.02 96
5/28/2008 0.013 195

11/11/2008 ND<0.02 96
5/19/2009 0.0111 194

11/18/2009 ND<0.02 96
5/25/2010 ND<0.02 96

11/16/2010 ND<0.02 96
Rank Sum = 1746
Rank Mean = 124.714

Calculation Results:
Kruskal-Wallis H Statistic = 13.8815
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 35.7507
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
13.8815 < 15.5073 indicating no significant group difference at 5% significance level
35.7507 > 15.5073 indicating a significant group difference at 5% significance level when adjusted for ties

Individual Well Comparisons at 1% Significance Level per Comparison
1% Z score is 2.32634
Mean background rank is 113.441
Well Mean Rank Dif from BkCritical Value
MW-4 99.5294 -13.9118 36.7286
MW-5 113.5 0.058824 36.7286
MW-3A 103.444 -9.99673 39.0366
MW-6 151.63 38.1885 39.0366
MW-7 96 -17.4412 39.0366
MW-1A 111.357 -2.08403 48.089
MW-3 110.071 -3.36975 48.089
MW-8 124.714 11.2731 48.089

Individual Well Comparisons at Groupwise 5% Significance Level
(0.625% Significance Level per comparison)
0.625% Z score is 2.51213
Mean background rank is 113.441
Well Mean Rank Dif from BkCritical Value
MW-4 99.5294 -13.9118 39.6619
MW-5 113.5 0.058824 39.6619
MW-3A 103.444 -9.99673 42.1542
MW-6 151.63 38.1885 42.1542
MW-7 96 -17.4412 42.1542
MW-1A 111.357 -2.08403 51.9296
MW-3 110.071 -3.36975 51.9296
MW-8 124.714 11.2731 51.9296

Poisson Prediction Limit
Parameter: Chloromethane
Original Data (Not Transformed)



Non-Detects Replaced with Detection Limit

Recent Dates = 1
Poisson Count of 16 background Samples = 16
99% t-test = 2.60248
95% t-test = 1.75305

Well: MW-3A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 3.90257
95% Prediction Limit (Tk) = 2.90559

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-4
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 3.90257
95% Prediction Limit (Tk) = 2.90559

Samples Sum 95 %tile 99 %tile
1 1.06 FALSE FALSE

Well: MW-5
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 3.90257
95% Prediction Limit (Tk) = 2.90559

Samples Sum 95 %tile 99 %tile
1 1.05 FALSE FALSE

Well: MW-6
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 3.90257
95% Prediction Limit (Tk) = 2.90559

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE



Well: MW-7
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 3.90257
95% Prediction Limit (Tk) = 2.90559

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-1A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 3.90257
95% Prediction Limit (Tk) = 2.90559

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-3
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 3.90257
95% Prediction Limit (Tk) = 2.90559

Samples Sum 95 %tile 99 %tile
1 1.04 FALSE FALSE

Well: MW-8
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 3.90257
95% Prediction Limit (Tk) = 2.90559

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Poisson Prediction Limit
Parameter: cis-1,2-Dichloroethene
Original Data (Not Transformed)
Non-Detects Replaced with Detection Limit

Recent Dates = 1



Poisson Count of 34 background Samples = 90
99% t-test = 2.44479
95% t-test = 1.69236

Well: MW-4
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-5
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-3A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-6
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-7
Number of comparisons = 1
Future Samples (k) = 1



c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 40.9 TRUE TRUE

Well: MW-1A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-3
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-8
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Poisson Prediction Limit
Parameter: Tetrachloroethene
Original Data (Not Transformed)
Non-Detects Replaced with Detection Limit

Recent Dates = 1
Poisson Count of 34 background Samples = 90
99% t-test = 2.44479
95% t-test = 1.69236



Well: MW-4
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-5
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-3A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-6
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-7
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313



Samples Sum 95 %tile 99 %tile
1 1.18 FALSE FALSE

Well: MW-1A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-3
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-8
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Poisson Prediction Limit
Parameter: Trichloroethene
Original Data (Not Transformed)
Non-Detects Replaced with Detection Limit

Recent Dates = 1
Poisson Count of 34 background Samples = 90
99% t-test = 2.44479
95% t-test = 1.69236

Well: MW-4



Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-5
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-3A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-6
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-7
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1.55 FALSE FALSE



Well: MW-1A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-3
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-8
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0294118
99% Prediction Limit (Tk) = 6.77161
95% Prediction Limit (Tk) = 5.48313

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Poisson Prediction Limit
Parameter: Vinyl Chloride
Original Data (Not Transformed)
Non-Detects Replaced with Detection Limit

Recent Dates = 1
Poisson Count of 29 background Samples = 110
99% t-test = 2.46714
95% t-test = 1.70113

Well: MW-4
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0344828



99% Prediction Limit (Tk) = 8.78629
95% Prediction Limit (Tk) = 7.21311

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-5
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0344828
99% Prediction Limit (Tk) = 8.78629
95% Prediction Limit (Tk) = 7.21311

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-3A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0344828
99% Prediction Limit (Tk) = 8.78629
95% Prediction Limit (Tk) = 7.21311

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-6
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0344828
99% Prediction Limit (Tk) = 8.78629
95% Prediction Limit (Tk) = 7.21311

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-7
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0344828
99% Prediction Limit (Tk) = 8.78629
95% Prediction Limit (Tk) = 7.21311

Samples Sum 95 %tile 99 %tile
1 2.54 FALSE FALSE

Well: MW-1A



Number of comparisons = 1
Future Samples (k) = 1
c = 0.0344828
99% Prediction Limit (Tk) = 8.78629
95% Prediction Limit (Tk) = 7.21311

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-3
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0344828
99% Prediction Limit (Tk) = 8.78629
95% Prediction Limit (Tk) = 7.21311

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE

Well: MW-8
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0344828
99% Prediction Limit (Tk) = 8.78629
95% Prediction Limit (Tk) = 7.21311

Samples Sum 95 %tile 99 %tile
1 1 FALSE FALSE
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