
Environmental Compliance and Remediation

December 21, 2009

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

Raleigh, NC 27699-1646

I
Babb & Associates, PA.

Re: 2009 Second Semi-Annual Water Quality Monitoring Results
Columbus County MSWLF - Permit No. 24-0 I
Whiteville, North Carolina

Dear Ervin:

Babb & Associates, P.A. has completed the 2009 second semi-annual monitoring event at the
Columbus County MSWLF. On November 18, 2009, nine groundwater monitoring wells were
sampled and analyzed for Appendix I parameters. Two surface water monitoring stations (US-I
and DS-I) were also sampled for Appendix I parameters during this monitoring event. The
Appendix I samples were analyzed for volatile organic compounds (VOCs) by EPA Method
8260B and inorganic compounds by EPA Methods 60 lOB. The attached Figure I identifies the
monitoring well and surface water sample locations and the groundwater flow direction across
the site, which is to the north-northeast.

VOCs were detected at concentrations exceeding the Solid Waste Section Limits (SWSL) in one
groundwater monitoring well (MW -II). This monitoring well reported a concentration of
benzene above the established 2L Groundwater Standards. Laboratory results from the sample
collected from MW -II reported the compound benzene at a concentration of 2.88 ug/l. The 2L
Groundwater Standard for benzene is 1.0 ug/l. The concentration of the two other VOCs
detected in MW -II (chlorobenzene and IA-dichlorobenzene) were below the established 2L
Groundwater Standards. No VOCs were detected in any of the other eight groundwater
monitoring wells above the SWSLs. A summary of the detected organic compounds and the
respective 2L Groundwater Standards are provided on Table I.

Inorganic compounds were detected at concentrations exceeding the SWSLs in eight of the nine
groundwater monitoring wells. None of the detected inorganic compounds were detected at a
concentration that exceeded the 2L Groundwater Standards. A summary of the detected
inorganic compounds and the respective 2L Groundwater Standards are provided on Table I.

Surface water samples were collected from the upstream monitoring station (US-I) and the
downstream monitoring station (DS-I). No VOCs were detected above the SWSLs in either of
the two surface water samples collected. One inorganic compound was detected in the surface
water sample US-I above the SWSLs. Two inorganic compounds were detected in the
downstream surface water sample DS-I above the SWSLs. None of the reported concentrations
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of inorganic compounds exceeded the 28 Surface Water Standards. A summary of the detected
inorganic compounds and the respective 28 Surface Water Standards is provided on Table 2.

Statistical analysis was performed on seven inorganic compounds and three VOC compounds.
An evaluation of the data indicates no statistical group difference at a five percent significance
level for copper and vanadium. The statistical analysis indicates a significant increase at the five
percent confidence interval for arsenic, barium, cobalt, lead, zinc, benzene, chlorobenzene, and
1,4-dichlorobenzene. When the statistical data is adjusted for ties, the same compounds (arsenic,
barium, cobalt, lead, zinc, benzene, chlorobenzene, and 1,4-dichlorobenzene) also indicate a
significant increase at the five percent confidence interval.

Of the compounds which indicate a significant increase, barium, cobalt, and zinc were detected
in both MW-II and MW-12 (barium also indicated a significant increase in MW-5A). The
compounds benzene, chlorobenzene, and 1,4-dichlorobenzene indicated a significant increase in
MW-II only. The compound lead indicated a significant increase in MW-7 only. The
compound arsenic indicated a significant increase in MW-3A only. The only compound which
exceed the 2L Groundwater Standards was reported in MW -II (benzene - 2.88 ug/I).

The groundwater and surface water laboratory analytical results are summarized on Tables 1 and
2, respectively. The results for the field parameters are provided on Table 3. A compact disc is
attached to this report that contains the laboratory analytical report (Adobe and Excel format),
laboratory data tables (pdfformat), and the statistical analysis report (pdfformat).

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

Respectfully,

Cc: Mr. Kip McClary, Director
Columbus County Public Utilities
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Environmental Monitoring
. 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 pre parer'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)

354.'00"" Roo' I D4-01 EJ0500WhiteVille, NC

I I I I I I

Facility name:

Columbus County MSWLF

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

November 17-18, 2009

Environmental Status: (Check all that apply)

D Initial/Background Monitoring [8] Detection Monitoring D Assessment Monitoring D Corrective Action

TVDe 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

D Methane gas monitoring data

D Corrective action data (specify)

D 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.D Yes, a notification of values exceeding an explosive methane gas limit is attached. It indudes 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

NC PE Firm License Number (if applicable effective May 1, 2009)

(919) 325-0696

(Area Code) Telephone Number

December 12, 2009

Date

Licensed Geologist

Title

Facility Representative Addre~~

Gary D. Babb, P,G.



TABLE 1

2009 Second Semi-Annual Laboratory Analytical Results
Columbus County Landfill
Whiteville, North Carolina

Parameter MW-1A MW-2A MW-3A CD-4 CD-4D MW-5A MW-7 MW-11 MW-12 2L Standards
Metals (ppm)      
Antimony BQL BQL BQL BQL BQL BQL BQL BQL 0.00355 JB NE
Arsenic BQL BQL 0.0192 BQL BQL BQL BQL BQL BQL 0.05
Barium 0.0265 J 0.0647 J 0.110 0.148 0.137 0.235 0.0970 J 0.226 0.160 2.0
Beryllium BQL 0.00068 J BQL BQL BQL BQL BQL 0.00058 J BQL NE
Cadmium BQL BQL BQL BQL BQL BQL 0.00018 J BQL 0.00025 J 0.00175
Chromium BQL BQL BQL BQL BQL BQL BQL BQL 0.00180 J 0.05
Cobalt BQL BQL BQL BQL BQL BQL BQL 0.0107 BQL NE
Copper BQL 0.00390 J BQL 0.00340 JB 0.00274 JB BQL 0.0102 BQL 0.00494 JB 1000
Lead BQL BQL BQL BQL 0.00786 J BQL 0.0125 BQL 0.00759 J 0.015
Nickel BQL BQL BQL 0.00417 J BQL BQL BQL 0.0108 J 0.00672 J 0.1
Selenium BQL BQL BQL BQL BQL BQL BQL BQL BQL 0.05
Silver BQL BQL BQL 0.00141 JB 0.00166 JB BQL BQL BQL 0.00106 JB 0.0175
Thallium BQL BQL BQL BQL BQL BQL BQL BQL BQL NE
Vanadium 0.00462 0.0020 J 0.00190 J 0.00381 B 0.00387 B 0.00375 0.00296 0.00347 0.00270 B NE
Zinc BQL 0.00693 J BQL BQL BQL BQL 0.285 0.0212 0.112 B 1.05
Method 8260B (ppb)
Acetone BQL BQL BQL BQL BQL BQL 2.34 J 15.2 J BQL 700
Benzene BQL BQL BQL BQL BQL BQL BQL 2.88 BQL 1.0
2-Butanone BQL BQL BQL BQL BQL BQL BQL 4.17 J BQL 4200
Carbon disulfide BQL BQL BQL BQL BQL BQL BQL BQL BQL 700
Chlorobenzene BQL BQL BQL BQL BQL BQL BQL 16.4 BQL 50
Chloroethane BQL BQL BQL BQL BQL BQL BQL 0.330 J BQL 2,800
1,2-Dichlorobenzene BQL BQL BQL BQL BQL BQL BQL 0.280 J BQL 24
1,4-Dichlorobenzene BQL BQL BQL BQL BQL BQL BQL 5.10 BQL 75
1,1-Dichloroethane BQL 0.170 J BQL BQL BQL BQL BQL 0.440 J BQL 400
cis-1,2-Dichloroethene BQL BQL BQL BQL BQL BQL BQL 0.390J BQL 0.07
1,2-Dichloropropane BQL BQL BQL BQL BQL BQL BQL 0.120 J BQL 0.00051
Ethylbenzene BQL BQL BQL BQL BQL BQL BQL 0.130 J BQL 550
Methylene chloride BQL BQL BQL BQL BQL BQL BQL BQL BQL 0.0046
Toluene BQL BQL BQL BQL BQL BQL BQL 0.120 J BQL 1.0
Total Xylene BQL BQL BQL BQL BQL BQL BQL 2.94 J BQL 530

Notes:
Samples collected on November 18, 2009
J - Between MDL and RL
B - Amount in Prep Blank > MDL
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
NA - Not Analyzed



Table 2

2009 Second Semi-Annual Surface Water Laboratory Analytical Results
Columbus County Landfill
Whiteville, North Carolina

Permit # 24-01

Parameter US-1 DS-1 2B Std.

App. I Metals (ppm)

Arsenic BQL BQL 0.05

Barium 0.0440 J 0.0358 J 1.0

Beryllium BQL BQL 0.0065

Cadmium BQL BQL 0.002

Chromium 0.00170 J 0.00367 J 0.05

Cobalt BQL BQL NE

Copper 0.00310 JB 0.00438 JB 0.007

Lead BQL 0.00692 J 0.025

Nickel 0.00250 J 0.00270 J 0.088

Selenium BQL BQL 0.005

Silver 0.00123 JB 0.00131 JB 0.00006

Vanadium 0.00347 0.00628 NE

Zinc 0.00624 JB 0.0129 0.05

Method 8260B (ppb) BQL BQL

Notes:
Samples collected on November 18, 2009
BQL - Below laboratory quantitation limit.
J - Between MDL and RL
B - Amount in Prep Blank > MDL
Bold concentrations equal or exceed laboratory quantitation limit.
NE - Not Established
Shaded concentrations equal or exceed established or interim standards.



TABLE 3

2009 Second Semi-Annual Field Parameters
Columbus County Landfill
Whiteville, North Carolina

Permit #24-01

Monitoring Well Sample Date Sample Time Conductivity Temperature - C pH

MW-1A 11/18/2009 715 281 15.9 6.2

MW-2A 11/18/2009 812 120 15.9 5.3

MW-3A 11/18/2009 836 19 16.6 6.1

MW-5A 11/18/2009 700 92 17.0 7.0

MW-7 11/18/2009 827 72 17.0 5.5

MW-11 11/18/2009 800 174 16.9 5.5

MW-12 11/18/2009 730 81 15.8 5.7

CD-4 11/18/2009 905 0 16.5 6.7

CD-4D 11/18/2009 845 24 15.9 7.3

US-1 11/18/2009 744 17 13.1 6.6

DS-1 11/18/2009 856 35 13.0 7.0





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

Kruskal Wallis Ranks

Background Wells

Well ID Date Result Rank
MW-1A 8/11/2004 ND<0.01 41.5

12/13/2004 ND<0.01 41.5
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 ND<0.01 41.5

11/13/2008 ND<0.01 41.5
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 498
Rank Mean = 41.5

Background Rank Sum = 498
Background Rank Mean = 41.5

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.01 41.5

12/13/2004 ND<0.01 41.5
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 ND<0.01 41.5

11/13/2008 ND<0.01 41.5
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 498
Rank Mean = 41.5

MW-3A 8/11/2004 0.0323 97
12/13/2004 ND<0.01 41.5
5/25/2005 0.0629 104

12/12/2005 ND<0.01 41.5
6/7/2006 0.0886 106

11/6/2006 0.0657 105



6/12/2007 0.0227 95
10/25/2007 ND<0.01 41.5
5/29/2008 ND<0.01 41.5

11/13/2008 0.0581 101
5/18/2009 0.298 108

11/18/2009 0.0192 93
Rank Sum = 975
Rank Mean = 81.25

CD-4 8/11/2004 0.0114 85
12/13/2004 ND<0.01 41.5
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 0.0617 103

11/13/2008 ND<0.01 41.5
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 603
Rank Mean = 50.25

CD-4D 8/11/2004 ND<0.01 41.5
12/13/2004 ND<0.01 41.5
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 0.012 87

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 ND<0.01 41.5

11/13/2008 ND<0.01 41.5
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 543.5
Rank Mean = 45.2917

MW-5A 8/11/2004 0.0164 91
12/13/2004 ND<0.01 41.5
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 ND<0.01 41.5

11/13/2008 ND<0.01 41.5
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 547.5



Rank Mean = 45.625

MW-7 8/11/2004 0.0266 96
12/13/2004 0.0147 90
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 0.0225 94
5/29/2008 0.0911 107

11/13/2008 0.0129 89
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 766.5
Rank Mean = 63.875

MW-11 8/11/2004 0.0421 100
12/13/2004 ND<0.01 41.5
5/25/2005 0.0114 86

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 0.0095 83

10/25/2007 ND<0.01 41.5
5/29/2008 0.0348 98

11/13/2008 ND<0.01 41.5
5/18/2009 0.0121 88

11/18/2009 ND<0.01 41.5
Rank Sum = 745.5
Rank Mean = 62.125

MW-12 8/11/2004 0.0611 102
12/13/2004 ND<0.01 41.5
5/25/2005 0.0165 92

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 0.035 99

11/13/2008 0.0103 84
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 709
Rank Mean = 59.0833

Calculation Results:
Kruskal-Wallis H Statistic = 17.1526
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 30.5025
95% Confidence comparison value is 15.5073 at 8 degrees of freedom



17.1526 > 15.5073 indicating a significant group difference at 5% significance level
30.5025 > 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 41.5
Well Mean Rank Dif from BkCritical Value
MW-2A 41.5 0 29.7463
MW-3A 81.25 39.75 29.7463
CD-4 50.25 8.75 29.7463
CD-4D 45.2917 3.79167 29.7463
MW-5A 45.625 4.125 29.7463
MW-7 63.875 22.375 29.7463
MW-11 62.125 20.625 29.7463
MW-12 59.0833 17.5833 29.7463

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 41.5
Well Mean Rank Dif from BkCritical Value
MW-2A 41.5 0 32.1219
MW-3A 81.25 39.75 32.1219
CD-4 50.25 8.75 32.1219
CD-4D 45.2917 3.79167 32.1219
MW-5A 45.625 4.125 32.1219
MW-7 63.875 22.375 32.1219
MW-11 62.125 20.625 32.1219
MW-12 59.0833 17.5833 32.1219

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-1A 8/11/2004 ND<0.01 31.5

12/13/2004 ND<0.01 31.5
5/25/2005 ND<0.01 31.5

12/12/2005 ND<0.01 31.5
6/7/2006 ND<0.01 31.5

11/6/2006 ND<0.01 31.5
6/12/2007 ND<0.01 31.5

10/25/2007 ND<0.01 31.5
5/29/2008 ND<0.01 31.5

11/13/2008 ND<0.01 31.5



5/18/2009 ND<0.01 31.5
11/18/2009 ND<0.01 31.5

Rank Sum = 378
Rank Mean = 31.5

Background Rank Sum = 378
Background Rank Mean = 31.5

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.01 31.5

12/13/2004 ND<0.01 31.5
5/25/2005 ND<0.01 31.5

12/12/2005 ND<0.01 31.5
6/7/2006 ND<0.01 31.5

11/6/2006 ND<0.01 31.5
6/12/2007 ND<0.01 31.5

10/25/2007 ND<0.01 31.5
5/29/2008 0.114 70

11/13/2008 ND<0.01 31.5
5/18/2009 ND<0.01 31.5

11/18/2009 ND<0.01 31.5
Rank Sum = 416.5
Rank Mean = 34.7083

MW-3A 8/11/2004 ND<0.01 31.5
12/13/2004 ND<0.01 31.5
5/25/2005 ND<0.01 31.5

12/12/2005 ND<0.01 31.5
6/7/2006 ND<0.01 31.5

11/6/2006 ND<0.01 31.5
6/12/2007 0.109 69

10/25/2007 0.101 63
5/29/2008 0.105 67

11/13/2008 0.106 68
5/18/2009 ND<0.01 31.5

11/18/2009 ND<0.01 31.5
Rank Sum = 519
Rank Mean = 43.25

CD-4 8/11/2004 ND<0.01 31.5
12/13/2004 ND<0.01 31.5
5/25/2005 ND<0.01 31.5

12/12/2005 ND<0.01 31.5
6/7/2006 ND<0.01 31.5

11/6/2006 ND<0.01 31.5
6/12/2007 0.157 80

10/25/2007 0.171 82
5/29/2008 1.2 107

11/13/2008 0.207 86
5/18/2009 ND<0.01 31.5



11/18/2009 0.148 75
Rank Sum = 650.5
Rank Mean = 54.2083

CD-4D 8/11/2004 ND<0.01 31.5
12/13/2004 0.102 64
5/25/2005 ND<0.01 31.5

12/12/2005 ND<0.01 31.5
6/7/2006 ND<0.01 31.5

11/6/2006 ND<0.01 31.5
6/12/2007 0.118 71

10/25/2007 0.139 74
5/29/2008 0.156 79

11/13/2008 0.155 77
5/18/2009 ND<0.01 31.5

11/18/2009 0.137 73
Rank Sum = 627
Rank Mean = 52.25

MW-5A 8/11/2004 ND<0.01 31.5
12/13/2004 0.287 92
5/25/2005 ND<0.01 31.5

12/12/2005 ND<0.01 31.5
6/7/2006 ND<0.01 31.5

11/6/2006 ND<0.01 31.5
6/12/2007 0.284 91

10/25/2007 0.322 95
5/29/2008 0.307 93

11/13/2008 0.34 96
5/18/2009 0.192 84

11/18/2009 0.235 89
Rank Sum = 797.5
Rank Mean = 66.4583

MW-7 8/11/2004 ND<0.01 31.5
12/13/2004 0.155 78
5/25/2005 ND<0.01 31.5

12/12/2005 ND<0.01 31.5
6/7/2006 ND<0.01 31.5

11/6/2006 ND<0.01 31.5
6/12/2007 0.102 65

10/25/2007 0.154 76
5/29/2008 0.103 66

11/13/2008 0.183 83
5/18/2009 0.222 87

11/18/2009 ND<0.01 31.5
Rank Sum = 644
Rank Mean = 53.6667

MW-11 8/11/2004 0.604 103
12/13/2004 0.547 101
5/25/2005 ND<0.01 31.5



12/12/2005 ND<0.01 31.5
6/7/2006 ND<0.01 31.5

11/6/2006 ND<0.01 31.5
6/12/2007 0.345 97

10/25/2007 0.556 102
5/29/2008 0.454 100

11/13/2008 0.347 98
5/18/2009 0.256 90

11/18/2009 0.226 88
Rank Sum = 905
Rank Mean = 75.4167

MW-12 8/11/2004 1.85 108
12/13/2004 1.01 105
5/25/2005 1.02 106

12/12/2005 ND<0.01 31.5
6/7/2006 ND<0.01 31.5

11/6/2006 ND<0.01 31.5
6/12/2007 0.32 94

10/25/2007 0.642 104
5/29/2008 0.453 99

11/13/2008 0.193 85
5/18/2009 0.131 72

11/18/2009 0.16 81
Rank Sum = 948.5
Rank Mean = 79.0417

Calculation Results:
Kruskal-Wallis H Statistic = 27.3507
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 33.7312
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
27.3507 > 15.5073 indicating a significant group difference at 5% significance level
33.7312 > 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 31.5
Well Mean Rank Dif from BkCritical Value
MW-2A 34.7083 3.20833 29.7463
MW-3A 43.25 11.75 29.7463
CD-4 54.2083 22.7083 29.7463
CD-4D 52.25 20.75 29.7463
MW-5A 66.4583 34.9583 29.7463
MW-7 53.6667 22.1667 29.7463
MW-11 75.4167 43.9167 29.7463
MW-12 79.0417 47.5417 29.7463

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 31.5
Well Mean Rank Dif from BkCritical Value
MW-2A 34.7083 3.20833 32.1219
MW-3A 43.25 11.75 32.1219
CD-4 54.2083 22.7083 32.1219
CD-4D 52.25 20.75 32.1219
MW-5A 66.4583 34.9583 32.1219
MW-7 53.6667 22.1667 32.1219
MW-11 75.4167 43.9167 32.1219
MW-12 79.0417 47.5417 32.1219

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-1A 8/11/2004 ND<0.01 41.5

12/13/2004 ND<0.01 41.5
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 ND<0.01 41.5

11/13/2008 ND<0.01 41.5
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 498
Rank Mean = 41.5

Background Rank Sum = 498
Background Rank Mean = 41.5

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.01 41.5

12/13/2004 ND<0.01 41.5
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 ND<0.01 41.5



11/13/2008 ND<0.01 41.5
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 498
Rank Mean = 41.5

MW-3A 8/11/2004 ND<0.01 41.5
12/13/2004 ND<0.01 41.5
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 ND<0.01 41.5

11/13/2008 0.0101 83
5/18/2009 0.0408 103

11/18/2009 ND<0.01 41.5
Rank Sum = 601
Rank Mean = 50.0833

CD-4 8/11/2004 0.0196 93
12/13/2004 ND<0.01 41.5
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 0.0891 107

11/13/2008 0.0126 87
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 660.5
Rank Mean = 55.0417

CD-4D 8/11/2004 ND<0.01 41.5
12/13/2004 ND<0.01 41.5
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 ND<0.01 41.5

11/13/2008 ND<0.01 41.5
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 498
Rank Mean = 41.5

MW-5A 8/11/2004 ND<0.01 41.5



12/13/2004 ND<0.01 41.5
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 ND<0.01 41.5

11/13/2008 ND<0.01 41.5
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 498
Rank Mean = 41.5

MW-7 8/11/2004 ND<0.01 41.5
12/13/2004 ND<0.01 41.5
5/25/2005 ND<0.01 41.5

12/12/2005 ND<0.01 41.5
6/7/2006 ND<0.01 41.5

11/6/2006 ND<0.01 41.5
6/12/2007 ND<0.01 41.5

10/25/2007 ND<0.01 41.5
5/29/2008 0.0135 88

11/13/2008 ND<0.01 41.5
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 544.5
Rank Mean = 45.375

MW-11 8/11/2004 0.0399 102
12/13/2004 0.0252 98
5/25/2005 0.0236 97

12/12/2005 0.0197 94
6/7/2006 0.0221 96

11/6/2006 0.029 100
6/12/2007 0.018 91

10/25/2007 0.0321 101
5/29/2008 0.0525 106

11/13/2008 0.0193 92
5/18/2009 0.0121 86

11/18/2009 0.0107 85
Rank Sum = 1148
Rank Mean = 95.6667

MW-12 8/11/2004 0.127 108
12/13/2004 0.0265 99
5/25/2005 0.0474 104

12/12/2005 0.0102 84
6/7/2006 0.0137 89

11/6/2006 0.0178 90
6/12/2007 ND<0.01 41.5

10/25/2007 0.0207 95



5/29/2008 0.0484 105
11/13/2008 ND<0.01 41.5
5/18/2009 ND<0.01 41.5

11/18/2009 ND<0.01 41.5
Rank Sum = 940
Rank Mean = 78.3333

Calculation Results:
Kruskal-Wallis H Statistic = 37.2084
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 66.1678
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
37.2084 > 15.5073 indicating a significant group difference at 5% significance level
66.1678 > 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 41.5
Well Mean Rank Dif from BkCritical Value
MW-2A 41.5 0 29.7463
MW-3A 50.0833 8.58333 29.7463
CD-4 55.0417 13.5417 29.7463
CD-4D 41.5 0 29.7463
MW-5A 41.5 0 29.7463
MW-7 45.375 3.875 29.7463
MW-11 95.6667 54.1667 29.7463
MW-12 78.3333 36.8333 29.7463

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 41.5
Well Mean Rank Dif from BkCritical Value
MW-2A 41.5 0 32.1219
MW-3A 50.0833 8.58333 32.1219
CD-4 55.0417 13.5417 32.1219
CD-4D 41.5 0 32.1219
MW-5A 41.5 0 32.1219
MW-7 45.375 3.875 32.1219
MW-11 95.6667 54.1667 32.1219
MW-12 78.3333 36.8333 32.1219

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

Kruskal Wallis Ranks

Background Wells



Well ID Date Result Rank
MW-1A 5/29/2008 ND<0.02 14.5

11/13/2008 ND<0.02 14.5
5/18/2009 ND<0.02 14.5

11/18/2009 ND<0.02 14.5
Rank Sum = 58
Rank Mean = 14.5

Background Rank Sum = 58
Background Rank Mean = 14.5

Compliance Wells

Well ID Date Result Rank
MW-2A 5/29/2008 0.0124 31

11/13/2008 ND<0.02 14.5
5/18/2009 ND<0.02 14.5

11/18/2009 ND<0.02 14.5
Rank Sum = 74.5
Rank Mean = 18.625

MW-3A 5/29/2008 ND<0.02 14.5
11/13/2008 ND<0.02 14.5
5/18/2009 ND<0.02 14.5

11/18/2009 ND<0.02 14.5
Rank Sum = 58
Rank Mean = 14.5

CD-4 5/29/2008 0.0742 36
11/13/2008 ND<0.02 14.5
5/18/2009 ND<0.02 14.5

11/18/2009 ND<0.02 14.5
Rank Sum = 79.5
Rank Mean = 19.875

CD-4D 5/29/2008 ND<0.02 14.5
11/13/2008 ND<0.02 14.5
5/18/2009 ND<0.02 14.5

11/18/2009 ND<0.02 14.5
Rank Sum = 58
Rank Mean = 14.5

MW-5A 5/29/2008 0.0111 30
11/13/2008 ND<0.02 14.5
5/18/2009 ND<0.02 14.5

11/18/2009 ND<0.02 14.5
Rank Sum = 73.5
Rank Mean = 18.375

MW-7 5/29/2008 0.0702 35
11/13/2008 ND<0.02 14.5



5/18/2009 ND<0.02 14.5
11/18/2009 0.0102 29

Rank Sum = 93
Rank Mean = 23.25

MW-11 5/29/2008 0.031 33
11/13/2008 ND<0.02 14.5
5/18/2009 ND<0.02 14.5

11/18/2009 ND<0.02 14.5
Rank Sum = 76.5
Rank Mean = 19.125

MW-12 5/29/2008 0.0608 34
11/13/2008 0.028 32
5/18/2009 ND<0.01 14.5

11/18/2009 ND<0.01 14.5
Rank Sum = 95
Rank Mean = 23.75

Calculation Results:
Kruskal-Wallis H Statistic = 3.61937
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 6.83248
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
3.61937 < 15.5073 indicating no significant group difference at 5% significance level
6.83248 < 15.5073 indicating no significant group difference at 5% significance level when adjusted for ties

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

Kruskal Wallis Ranks

Background Wells

Well ID Date Result Rank
MW-1A 8/11/2004 ND<0.01 40.5

12/13/2004 ND<0.01 40.5
5/25/2005 ND<0.01 40.5

12/12/2005 ND<0.01 40.5
6/7/2006 ND<0.01 40.5

11/6/2006 ND<0.01 40.5
6/12/2007 ND<0.01 40.5

10/25/2007 ND<0.01 40.5
5/29/2008 ND<0.01 40.5

11/13/2008 ND<0.01 40.5
5/18/2009 ND<0.01 40.5

11/18/2009 ND<0.01 40.5
Rank Sum = 486



Rank Mean = 40.5

Background Rank Sum = 486
Background Rank Mean = 40.5

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.01 40.5

12/13/2004 ND<0.01 40.5
5/25/2005 ND<0.01 40.5

12/12/2005 ND<0.01 40.5
6/7/2006 ND<0.01 40.5

11/6/2006 ND<0.01 40.5
6/12/2007 ND<0.01 40.5

10/25/2007 ND<0.01 40.5
5/29/2008 ND<0.01 40.5

11/13/2008 ND<0.01 40.5
5/18/2009 ND<0.01 40.5

11/18/2009 ND<0.01 40.5
Rank Sum = 486
Rank Mean = 40.5

MW-3A 8/11/2004 0.0105 86
12/13/2004 ND<0.01 40.5
5/25/2005 ND<0.01 40.5

12/12/2005 ND<0.01 40.5
6/7/2006 ND<0.01 40.5

11/6/2006 ND<0.01 40.5
6/12/2007 ND<0.01 40.5

10/25/2007 ND<0.01 40.5
5/29/2008 ND<0.01 40.5

11/13/2008 ND<0.01 40.5
5/18/2009 ND<0.01 40.5

11/18/2009 ND<0.01 40.5
Rank Sum = 531.5
Rank Mean = 44.2917

CD-4 8/11/2004 0.0103 83
12/13/2004 ND<0.01 40.5
5/25/2005 ND<0.01 40.5

12/12/2005 ND<0.01 40.5
6/7/2006 0.0109 88

11/6/2006 ND<0.01 40.5
6/12/2007 ND<0.01 40.5

10/25/2007 ND<0.01 40.5
5/29/2008 0.12 106

11/13/2008 ND<0.01 40.5
5/18/2009 ND<0.01 40.5

11/18/2009 ND<0.01 40.5
Rank Sum = 641.5
Rank Mean = 53.4583



CD-4D 8/11/2004 ND<0.01 40.5
12/13/2004 ND<0.01 40.5
5/25/2005 ND<0.01 40.5

12/12/2005 0.0217 97
6/7/2006 0.025 99

11/6/2006 ND<0.01 40.5
6/12/2007 ND<0.01 40.5

10/25/2007 ND<0.01 40.5
5/29/2008 ND<0.01 40.5

11/13/2008 ND<0.01 40.5
5/18/2009 ND<0.01 40.5

11/18/2009 ND<0.01 40.5
Rank Sum = 601
Rank Mean = 50.0833

MW-5A 8/11/2004 0.0104 84
12/13/2004 ND<0.01 40.5
5/25/2005 ND<0.01 40.5

12/12/2005 0.0101 82
6/7/2006 ND<0.01 40.5

11/6/2006 ND<0.01 40.5
6/12/2007 ND<0.01 40.5

10/25/2007 ND<0.01 40.5
5/29/2008 0.0205 95

11/13/2008 ND<0.01 40.5
5/18/2009 ND<0.01 40.5

11/18/2009 ND<0.01 40.5
Rank Sum = 625.5
Rank Mean = 52.125

MW-7 8/11/2004 0.0249 98
12/13/2004 ND<0.01 40.5
5/25/2005 0.021 96

12/12/2005 0.017 94
6/7/2006 ND<0.01 40.5

11/6/2006 0.0147 93
6/12/2007 ND<0.01 40.5

10/25/2007 0.00358 81
5/29/2008 0.2 108

11/13/2008 0.0528 102
5/18/2009 0.0118 90

11/18/2009 0.0125 92
Rank Sum = 975.5
Rank Mean = 81.2917

MW-11 8/11/2004 0.0298 100
12/13/2004 ND<0.01 40.5
5/25/2005 ND<0.01 40.5

12/12/2005 ND<0.01 40.5
6/7/2006 ND<0.01 40.5

11/6/2006 0.0123 91



6/12/2007 ND<0.01 40.5
10/25/2007 ND<0.01 40.5
5/29/2008 0.0601 103

11/13/2008 0.0104 85
5/18/2009 ND<0.01 40.5

11/18/2009 ND<0.01 40.5
Rank Sum = 703
Rank Mean = 58.5833

MW-12 8/11/2004 0.153 107
12/13/2004 ND<0.01 40.5
5/25/2005 0.0685 104

12/12/2005 0.0107 87
6/7/2006 0.0112 89

11/6/2006 ND<0.01 40.5
6/12/2007 ND<0.01 40.5

10/25/2007 ND<0.01 40.5
5/29/2008 0.0938 105

11/13/2008 0.033 101
5/18/2009 ND<0.01 40.5

11/18/2009 ND<0.01 40.5
Rank Sum = 836
Rank Mean = 69.6667

Calculation Results:
Kruskal-Wallis H Statistic = 18.1888
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 30.6423
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
18.1888 > 15.5073 indicating a significant group difference at 5% significance level
30.6423 > 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 40.5
Well Mean Rank Dif from BkCritical Value
MW-2A 40.5 0 29.7463
MW-3A 44.2917 3.79167 29.7463
CD-4 53.4583 12.9583 29.7463
CD-4D 50.0833 9.58333 29.7463
MW-5A 52.125 11.625 29.7463
MW-7 81.2917 40.7917 29.7463
MW-11 58.5833 18.0833 29.7463
MW-12 69.6667 29.1667 29.7463

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 40.5
Well Mean Rank Dif from BkCritical Value
MW-2A 40.5 0 32.1219



MW-3A 44.2917 3.79167 32.1219
CD-4 53.4583 12.9583 32.1219
CD-4D 50.0833 9.58333 32.1219
MW-5A 52.125 11.625 32.1219
MW-7 81.2917 40.7917 32.1219
MW-11 58.5833 18.0833 32.1219
MW-12 69.6667 29.1667 32.1219

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

Kruskal Wallis Ranks

Background Wells

Well ID Date Result Rank
MW-1A 8/11/2004 ND<0.05 48.5

12/13/2004 ND<0.05 48.5
5/25/2005 ND<0.05 48.5

12/12/2005 ND<0.05 48.5
6/7/2006 ND<0.05 48.5

11/6/2006 ND<0.05 48.5
6/12/2007 ND<0.05 48.5

10/25/2007 ND<0.05 48.5
5/29/2008 ND<0.05 48.5

11/13/2008 ND<0.05 48.5
5/18/2009 ND<0.05 48.5

11/18/2009 0.00462 103
Rank Sum = 636.5
Rank Mean = 53.0417

Background Rank Sum = 636.5
Background Rank Mean = 53.0417

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.05 48.5

12/13/2004 ND<0.05 48.5
5/25/2005 ND<0.05 48.5

12/12/2005 ND<0.05 48.5
6/7/2006 ND<0.05 48.5

11/6/2006 ND<0.05 48.5
6/12/2007 ND<0.05 48.5

10/25/2007 ND<0.05 48.5
5/29/2008 ND<0.05 48.5

11/13/2008 ND<0.05 48.5
5/18/2009 ND<0.05 48.5

11/18/2009 ND<0.05 48.5



Rank Sum = 582
Rank Mean = 48.5

MW-3A 8/11/2004 ND<0.05 48.5
12/13/2004 ND<0.05 48.5
5/25/2005 ND<0.05 48.5

12/12/2005 ND<0.05 48.5
6/7/2006 ND<0.05 48.5

11/6/2006 ND<0.05 48.5
6/12/2007 ND<0.05 48.5

10/25/2007 ND<0.05 48.5
5/29/2008 ND<0.05 48.5

11/13/2008 ND<0.05 48.5
5/18/2009 ND<0.05 48.5

11/18/2009 ND<0.05 48.5
Rank Sum = 582
Rank Mean = 48.5

CD-4 8/11/2004 ND<0.05 48.5
12/13/2004 ND<0.05 48.5
5/25/2005 ND<0.05 48.5

12/12/2005 ND<0.05 48.5
6/7/2006 ND<0.05 48.5

11/6/2006 ND<0.05 48.5
6/12/2007 ND<0.05 48.5

10/25/2007 ND<0.05 48.5
5/29/2008 ND<0.05 48.5

11/13/2008 ND<0.05 48.5
5/18/2009 ND<0.05 48.5

11/18/2009 0.00381 101
Rank Sum = 634.5
Rank Mean = 52.875

CD-4D 8/11/2004 ND<0.05 48.5
12/13/2004 ND<0.05 48.5
5/25/2005 ND<0.05 48.5

12/12/2005 ND<0.05 48.5
6/7/2006 ND<0.05 48.5

11/6/2006 ND<0.05 48.5
6/12/2007 ND<0.05 48.5

10/25/2007 ND<0.05 48.5
5/29/2008 ND<0.05 48.5

11/13/2008 ND<0.05 48.5
5/18/2009 ND<0.05 48.5

11/18/2009 0.00387 102
Rank Sum = 635.5
Rank Mean = 52.9583

MW-5A 8/11/2004 ND<0.05 48.5
12/13/2004 ND<0.05 48.5
5/25/2005 ND<0.05 48.5

12/12/2005 ND<0.05 48.5



6/7/2006 ND<0.05 48.5
11/6/2006 ND<0.05 48.5
6/12/2007 ND<0.05 48.5

10/25/2007 ND<0.05 48.5
5/29/2008 ND<0.05 48.5

11/13/2008 ND<0.05 48.5
5/18/2009 ND<0.05 48.5

11/18/2009 0.00375 100
Rank Sum = 633.5
Rank Mean = 52.7917

MW-7 8/11/2004 ND<0.05 48.5
12/13/2004 ND<0.05 48.5
5/25/2005 ND<0.05 48.5

12/12/2005 ND<0.05 48.5
6/7/2006 ND<0.05 48.5

11/6/2006 ND<0.05 48.5
6/12/2007 ND<0.05 48.5

10/25/2007 ND<0.05 48.5
5/29/2008 0.0276 104

11/13/2008 ND<0.05 48.5
5/18/2009 ND<0.05 48.5

11/18/2009 0.00296 98
Rank Sum = 687
Rank Mean = 57.25

MW-11 8/11/2004 ND<0.05 48.5
12/13/2004 ND<0.05 48.5
5/25/2005 ND<0.05 48.5

12/12/2005 ND<0.05 48.5
6/7/2006 ND<0.05 48.5

11/6/2006 ND<0.05 48.5
6/12/2007 ND<0.05 48.5

10/25/2007 ND<0.05 48.5
5/29/2008 0.0568 105

11/13/2008 ND<0.05 48.5
5/18/2009 ND<0.05 48.5

11/18/2009 0.00347 99
Rank Sum = 689
Rank Mean = 57.4167

MW-12 8/11/2004 0.375 108
12/13/2004 ND<0.05 48.5
5/25/2005 0.168 107

12/12/2005 ND<0.05 48.5
6/7/2006 ND<0.05 48.5

11/6/2006 ND<0.05 48.5
6/12/2007 ND<0.05 48.5

10/25/2007 ND<0.05 48.5
5/29/2008 ND<0.05 48.5

11/13/2008 0.0749 106
5/18/2009 ND<0.05 48.5



11/18/2009 0.0027 97
Rank Sum = 806
Rank Mean = 67.1667

Calculation Results:
Kruskal-Wallis H Statistic = 3.16301
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 10.6254
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
3.16301 < 15.5073 indicating no significant group difference at 5% significance level
10.6254 < 15.5073 indicating no significant group difference at 5% significance level when adjusted for ties

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-1A 8/11/2004 ND<0.02 34

12/13/2004 ND<0.02 34
5/25/2005 ND<0.02 34

12/12/2005 ND<0.02 34
6/7/2006 ND<0.02 34

11/6/2006 ND<0.02 34
6/12/2007 ND<0.02 34

10/25/2007 0.0159 71
5/29/2008 ND<0.02 34

11/13/2008 ND<0.02 34
5/18/2009 ND<0.02 34

11/18/2009 ND<0.02 34
Rank Sum = 445
Rank Mean = 37.0833

Background Rank Sum = 445
Background Rank Mean = 37.0833

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.02 34

12/13/2004 ND<0.02 34
5/25/2005 ND<0.02 34

12/12/2005 ND<0.02 34
6/7/2006 ND<0.02 34

11/6/2006 ND<0.02 34
6/12/2007 ND<0.02 34



10/25/2007 ND<0.02 34
5/29/2008 0.0178 76

11/13/2008 0.0161 72
5/18/2009 0.0141 69

11/18/2009 ND<0.02 34
Rank Sum = 523
Rank Mean = 43.5833

MW-3A 8/11/2004 ND<0.02 34
12/13/2004 ND<0.02 34
5/25/2005 ND<0.02 34

12/12/2005 ND<0.02 34
6/7/2006 ND<0.02 34

11/6/2006 ND<0.02 34
6/12/2007 ND<0.02 34

10/25/2007 ND<0.02 34
5/29/2008 ND<0.02 34

11/13/2008 ND<0.02 34
5/18/2009 ND<0.02 34

11/18/2009 ND<0.02 34
Rank Sum = 408
Rank Mean = 34

CD-4 8/11/2004 ND<0.02 34
12/13/2004 ND<0.02 34
5/25/2005 ND<0.02 34

12/12/2005 ND<0.02 34
6/7/2006 ND<0.02 34

11/6/2006 ND<0.02 34
6/12/2007 ND<0.02 34

10/25/2007 0.012 68
5/29/2008 0.43 105

11/13/2008 0.0172 75
5/18/2009 ND<0.02 34

11/18/2009 ND<0.02 34
Rank Sum = 554
Rank Mean = 46.1667

CD-4D 8/11/2004 ND<0.02 34
12/13/2004 ND<0.02 34
5/25/2005 ND<0.02 34

12/12/2005 ND<0.02 34
6/7/2006 0.0656 88

11/6/2006 ND<0.02 34
6/12/2007 ND<0.02 34

10/25/2007 ND<0.02 34
5/29/2008 ND<0.02 34

11/13/2008 0.017 74
5/18/2009 ND<0.02 34

11/18/2009 ND<0.02 34
Rank Sum = 502
Rank Mean = 41.8333



MW-5A 8/11/2004 0.0846 92
12/13/2004 ND<0.02 34
5/25/2005 ND<0.02 34

12/12/2005 ND<0.02 34
6/7/2006 ND<0.02 34

11/6/2006 ND<0.02 34
6/12/2007 ND<0.02 34

10/25/2007 ND<0.02 34
5/29/2008 0.0161 73

11/13/2008 ND<0.02 34
5/18/2009 ND<0.02 34

11/18/2009 ND<0.02 34
Rank Sum = 505
Rank Mean = 42.0833

MW-7 8/11/2004 ND<0.02 34
12/13/2004 0.0884 93
5/25/2005 ND<0.02 34

12/12/2005 ND<0.02 34
6/7/2006 ND<0.02 34

11/6/2006 ND<0.02 34
6/12/2007 0.0152 70

10/25/2007 0.0825 91
5/29/2008 0.491 106

11/13/2008 0.0292 79
5/18/2009 ND<0.02 34

11/18/2009 0.285 103
Rank Sum = 746
Rank Mean = 62.1667

MW-11 8/11/2004 0.108 94
12/13/2004 0.0527 83
5/25/2005 0.0614 87

12/12/2005 0.0566 85
6/7/2006 0.0501 82

11/6/2006 0.0591 86
6/12/2007 0.0296 80

10/25/2007 0.0811 90
5/29/2008 0.272 102

11/13/2008 0.0401 81
5/18/2009 0.0284 78

11/18/2009 0.0212 77
Rank Sum = 1025
Rank Mean = 85.4167

MW-12 8/11/2004 0.886 108
12/13/2004 0.188 100
5/25/2005 0.396 104

12/12/2005 0.125 98
6/7/2006 0.111 95

11/6/2006 0.209 101



6/12/2007 0.0539 84
10/25/2007 0.133 99
5/29/2008 0.563 107

11/13/2008 0.115 97
5/18/2009 0.0733 89

11/18/2009 0.112 96
Rank Sum = 1178
Rank Mean = 98.1667

Calculation Results:
Kruskal-Wallis H Statistic = 50.7428
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 66.6548
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
50.7428 > 15.5073 indicating a significant group difference at 5% significance level
66.6548 > 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 37.0833
Well Mean Rank Dif from BkCritical Value
MW-2A 43.5833 6.5 29.7463
MW-3A 34 -3.08333 29.7463
CD-4 46.1667 9.08333 29.7463
CD-4D 41.8333 4.75 29.7463
MW-5A 42.0833 5 29.7463
MW-7 62.1667 25.0833 29.7463
MW-11 85.4167 48.3333 29.7463
MW-12 98.1667 61.0833 29.7463

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 37.0833
Well Mean Rank Dif from BkCritical Value
MW-2A 43.5833 6.5 32.1219
MW-3A 34 -3.08333 32.1219
CD-4 46.1667 9.08333 32.1219
CD-4D 41.8333 4.75 32.1219
MW-5A 42.0833 5 32.1219
MW-7 62.1667 25.0833 32.1219
MW-11 85.4167 48.3333 32.1219
MW-12 98.1667 61.0833 32.1219

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

Kruskal Wallis Ranks



Background Wells

Well ID Date Result Rank
MW-1A 8/11/2004 ND<1 45

12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

Background Rank Sum = 540
Background Rank Mean = 45

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<1 45

12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

MW-3A 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45



Rank Sum = 540
Rank Mean = 45

CD-4 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

CD-4D 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

MW-5A 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

MW-7 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45



6/7/2006 ND<1 45
11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

MW-11 8/11/2004 3.58 101
12/13/2004 4.46 108
5/25/2005 3.87 105

12/12/2005 3.8 102
6/7/2006 4.19 107

11/6/2006 3.82 104
6/12/2007 3.8 103

10/25/2007 3.37 99
5/29/2008 3.38 100

11/13/2008 3.08 98
5/18/2009 3.88 106

11/18/2009 2.88 96
Rank Sum = 1229
Rank Mean = 102.417

MW-12 8/11/2004 1.46 92
12/13/2004 1.71 94
5/25/2005 1.44 91

12/12/2005 ND<1 45
6/7/2006 1.69 93

11/6/2006 1.13 90
6/12/2007 1.78 95

10/25/2007 2.9 97
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 877
Rank Mean = 73.0833

Calculation Results:
Kruskal-Wallis H Statistic = 40.0379
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 90.9135
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
40.0379 > 15.5073 indicating a significant group difference at 5% significance level
90.9135 > 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 45
Well Mean Rank Dif from BkCritical Value
MW-2A 45 0 29.7463
MW-3A 45 0 29.7463
CD-4 45 0 29.7463
CD-4D 45 0 29.7463
MW-5A 45 0 29.7463
MW-7 45 0 29.7463
MW-11 102.417 57.4167 29.7463
MW-12 73.0833 28.0833 29.7463

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 45
Well Mean Rank Dif from BkCritical Value
MW-2A 45 0 32.1219
MW-3A 45 0 32.1219
CD-4 45 0 32.1219
CD-4D 45 0 32.1219
MW-5A 45 0 32.1219
MW-7 45 0 32.1219
MW-11 102.417 57.4167 32.1219
MW-12 73.0833 28.0833 32.1219

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

Kruskal Wallis Ranks

Background Wells

Well ID Date Result Rank
MW-1A 8/11/2004 ND<1 45

12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

Background Rank Sum = 540



Background Rank Mean = 45

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<1 45

12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

MW-3A 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

CD-4 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

CD-4D 8/11/2004 ND<1 45
12/13/2004 ND<1 45



5/25/2005 ND<1 45
12/12/2005 ND<1 45

6/7/2006 ND<1 45
11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

MW-5A 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

MW-7 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

MW-11 8/11/2004 21.4 106
12/13/2004 21.4 107
5/25/2005 20.3 103

12/12/2005 19.3 101
6/7/2006 20.4 104

11/6/2006 22.3 108
6/12/2007 21.1 105

10/25/2007 19.5 102
5/29/2008 17.8 98



11/13/2008 18.1 99
5/18/2009 18.9 100

11/18/2009 16.4 97
Rank Sum = 1230
Rank Mean = 102.5

MW-12 8/11/2004 4.71 94
12/13/2004 4.9 95
5/25/2005 4.42 93

12/12/2005 2.27 90
6/7/2006 4.26 92

11/6/2006 2.98 91
6/12/2007 ND<1 45

10/25/2007 5.98 96
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 876
Rank Mean = 73

Calculation Results:
Kruskal-Wallis H Statistic = 40.0979
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 91.0496
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
40.0979 > 15.5073 indicating a significant group difference at 5% significance level
91.0496 > 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 45
Well Mean Rank Dif from BkCritical Value
MW-2A 45 0 29.7463
MW-3A 45 0 29.7463
CD-4 45 0 29.7463
CD-4D 45 0 29.7463
MW-5A 45 0 29.7463
MW-7 45 0 29.7463
MW-11 102.5 57.5 29.7463
MW-12 73 28 29.7463

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 45
Well Mean Rank Dif from BkCritical Value
MW-2A 45 0 32.1219
MW-3A 45 0 32.1219
CD-4 45 0 32.1219
CD-4D 45 0 32.1219



MW-5A 45 0 32.1219
MW-7 45 0 32.1219
MW-11 102.5 57.5 32.1219
MW-12 73 28 32.1219

Kruskal-Wallis Non-Parametric Test
Parameter: 1,4-Dichlorobenzene
Original Data (Not Transformed)
Non-Detects Replaced with Detection Limit

Kruskal Wallis Ranks

Background Wells

Well ID Date Result Rank
MW-1A 8/11/2004 ND<1 45

12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

Background Rank Sum = 540
Background Rank Mean = 45

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<1 45

12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45



MW-3A 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

CD-4 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

CD-4D 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

MW-5A 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45



10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

MW-7 8/11/2004 ND<1 45
12/13/2004 ND<1 45
5/25/2005 ND<1 45

12/12/2005 ND<1 45
6/7/2006 ND<1 45

11/6/2006 ND<1 45
6/12/2007 ND<1 45

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 540
Rank Mean = 45

MW-11 8/11/2004 4.85 97
12/13/2004 6.31 106
5/25/2005 5.77 101

12/12/2005 5.82 103
6/7/2006 6.5 108

11/6/2006 5.65 100
6/12/2007 5 98

10/25/2007 6.42 107
5/29/2008 5.88 105

11/13/2008 5.78 102
5/18/2009 5.83 104

11/18/2009 5.1 99
Rank Sum = 1230
Rank Mean = 102.5

MW-12 8/11/2004 1.32 92
12/13/2004 2.28 96
5/25/2005 1.77 94

12/12/2005 1.12 90
6/7/2006 1.99 95

11/6/2006 1.38 93
6/12/2007 1.28 91

10/25/2007 ND<1 45
5/29/2008 ND<1 45

11/13/2008 ND<1 45
5/18/2009 ND<1 45

11/18/2009 ND<1 45
Rank Sum = 876
Rank Mean = 73



Calculation Results:
Kruskal-Wallis H Statistic = 40.0979
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 91.0496
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
40.0979 > 15.5073 indicating a significant group difference at 5% significance level
91.0496 > 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 45
Well Mean Rank Dif from BkCritical Value
MW-2A 45 0 29.7463
MW-3A 45 0 29.7463
CD-4 45 0 29.7463
CD-4D 45 0 29.7463
MW-5A 45 0 29.7463
MW-7 45 0 29.7463
MW-11 102.5 57.5 29.7463
MW-12 73 28 29.7463

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 45
Well Mean Rank Dif from BkCritical Value
MW-2A 45 0 32.1219
MW-3A 45 0 32.1219
CD-4 45 0 32.1219
CD-4D 45 0 32.1219
MW-5A 45 0 32.1219
MW-7 45 0 32.1219
MW-11 102.5 57.5 32.1219
MW-12 73 28 32.1219
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