
Environmental Compliance and Remediation

December 19,20 II

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

Raleigh, NC 27699-1646

I
8abb & Associates, PA.

Re: 20 II 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 20 II second semi-annual monitoring event at the
Columbus County MSWLF. On November 14, 2011, 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 6010B. 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.

Only two VOCs were detected at a concentration exceeding the Solid Waste Section Limits
(SWSL) in one groundwater monitoring well (MW-II). This monitoring well reported a
concentration of benzene (3.29 ug/I) and 1,4-dichlorobenzene (7.26 ug/I) above the established
2L Groundwater Standards. These concentrations slightly exceed the 2L Groundwater Standards
for benzene (1.0 ug/I) and 1,4-dichlorobenzene (6.0 ug/I). The concentration of the other VOC
detected in MW -II (chlorobenzene - 16.6 ug/I) was below the established 2L Groundwater
Standard. No VOCs were detected in any of the other eight groundwater monitoring wells above
the laboratory detection limits or the 2L Groundwater Standards. A summary of the detected
volatile organic compounds and the respective 2L Groundwater Standards is provided on the
attached Table I.

Inorganic compounds were detected at concentrations exceeding the laboratory detection limits
in all nine groundwater monitoring wells. Only one inorganic compound was detected at a
concentration that exceeded the 2L Groundwater Standards. The concentrations of arsenic in
MW -3A (0.212 mg/I) and MW -II (0.0116 mg/I) exceeded the established 2L Groundwater
Standard for arsenic of 0.0 I mg/\. A summary of the detected inorganic compounds and the
respective 2L Groundwater Standards are provided on Table 1.
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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 or the
laboratory detection limits in either of the two surface water samples collected. No inorganic
compounds were detected in the surface water samples US-I and DS-I above the 28 Surface
Water Standards. A summary of the detected inorganic compounds and the respective 28
Surface Water Standards are provided on Table 2.

Statistical analysis was performed on twelve inorganic compounds and three VOC compounds.
An evaluation of the data indicates no statistical group difference at a five percent significance
level for the inorganic compounds antimony, chromium, copper, nickel, selenium, thallium, and
vanadium. The statistical analysis indicates a significant increase at the five percent significance
interval for arsenic, barium, cobalt, lead, zinc, benzene, chlorobenzene, and IA-dichlorobenzene.

Of the compounds that indicate a significant increase, arsenic, benzene, and 1,4-dichlorobenzene
are the only compounds that reported a concentration above the 2L Groundwater Standards. The
concentration of arsenic (0.212 mgll) in MW -3A and the concentrations of arsenic (0.0116 mgll),
benzene (3.29 ugll), and 1,4-dichlorobenzene (7.26 ugll) in MW-II, all slightly exceed the
established 2L Groundwater Standards. The concentration of these compounds in MW-3A and
MW-II has remained relatively constant over the past several monitoring events.

The groundwater and surface water laboratory analytical results are summarized on Tables I 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 (pdf format), and the statistical analysis report (pdf format).

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

Cc: Mr. Kip McClary, Director /
Columbus County Public Utilities



DElectronic Data - Emaii CD (data loaded: Yes / NoENR USE ONLY:

NC DENR

Division of Waste Management - Solid Waste

Doc/Event #:

Environmental Monitoring
nn 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_19_"_32_5_-_06_9_6 _

E-mail: gbabb@nc.rr.com

NC Landfill Rule: Actual sampling dates (e.g.,

Facility name: , ,Facility Address: , EJFaCilityPermit # EJ(.0500or .1600) ,October 20-24,2006)

354 Landfill Road

,COI,mb" C,"o" "''''''" ~:White,m" NC ! 224-01 .0500 ~No"m"" 14, 2011 ,

Environmental Status: (Check all that apply)

D Initial/Background Monitoring ~ Detection Monitoring D Assessment Monitoring D 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

D Methane gas monitoring data

D Corrective action data (specify)

D Other(specify)

Notification attached?

o 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 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

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

Facility Representative Address

Affix NC Licen\~~~~~l,~eologist Seal\\ J.'C' nRO~ #.
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(Area Code) Telephone Number

919-325-0696

Date

December 19, 2011

Licensed Geologist

Title

Gary D. Babb, P.G.





TABLE 1

2011 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 0.00388 BQL BQL NE
Arsenic BQL 0.000685 J 0.212 0.00127 0.00119 BQL 0.00197 0.0116 0.00437 0.01
Barium 0.0221 0.0382 0.1110 0.2140 0.1450 0.3310 0.0979 0.260 0.123 0.7
Beryllium BQL BQL BQL BQL BQL BQL BQL BQL BQL NE
Cadmium BQL BQL BQL BQL BQL BQL BQL BQL 0.000302 J 0.002
Chromium 0.00193 J 0.00436 0.00108 J 0.00755 0.00107 J BQL 0.00503 0.00556 0.00961 0.01
Cobalt 0.00107 0.00177 0.04030 0.00280 BQL BQL 0.000735 J 0.01480 0.00463 NE
Copper BQL 0.00127 J BQL 0.00170 J BQL BQL 0.00166 J BQL 0.00847 1.0
Lead 0.000577 J BQL BQL 0.00221 BQL BQL 0.00216 BQL 0.00647 0.015
Nickel BQL 0.00280 J 0.0795 0.00781 BQL 0.00251 J 0.00309 0.0216 0.0126 0.1
Selenium 0.000771 J 0.00153 0.00240 0.000911 J 0.000654 J 0.000992 J 0.00110 0.00733 0.00801 0.02
Silver BQL BQL BQL BQL BQL BQL BQL BQL BQL 0.02
Thallium BQL BQL BQL BQL BQL BQL BQL 0.000166 J 0.000234 NE
Vanadium 0.000763 J 0.00169 0.00252 0.00739 0.000627 J 0.00109 0.00197 0.00203 0.00985 NE
Zinc BQL 0.0175 J 0.0282 0.0199 J BQL 0.0127 J 0.0762 0.0808 0.154 1.0
Method 8260B (ppb)
Acetone BQL BQL 5.03 BQL BQL BQL 3.83 J BQL BQL 6,000
Benzene BQL BQL BQL BQL BQL BQL BQL 3.29 0.263 J 1.0
Carbon disulfide BQL BQL 0.586 J BQL BQL BQL BQL 0.882 J BQL 700
Chlorobenzene BQL BQL BQL BQL BQL BQL BQL 16.6 0.472 J 50
1,2-Dichlorobenzene BQL BQL BQL BQL BQL BQL BQL 0.457 J BQL 20
1,3-Dichlorobenzene BQL BQL BQL BQL BQL BQL BQL 0.325 J BQL 200
1,4-Dichlorobenzene BQL BQL BQL BQL BQL BQL BQL 7.26 0.199 J 6
1,1-Dichloroethane BQL BQL BQL BQL BQL BQL BQL 0.260 J BQL 6
cis-1,2-Dichloroethene BQL BQL BQL BQL BQL BQL BQL 0.276 J BQL 70
Ethyl Benzene BQL BQL BQL BQL BQL BQL BQL BQL BQL 600
Methylene Chloride BQL BQL 0.220 J BQL BQL BQL BQL BQL BQL 5
Toluene BQL BQL BQL BQL BQL BQL BQL BQL BQL 600
Total Xylene BQL BQL BQL BQL BQL BQL BQL BQL BQL 500

Notes:
Samples collected on November 14, 2011
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

2011 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 0.0207 0.05

Barium 0.0511 0.125 1.0

Beryllium BQL BQL 0.0065

Cadmium BQL 0.00142 J 0.002

Chromium 0.00283 0.00462 J 0.05

Cobalt 0.00151 BQL 0.003

Copper BQL 0.00854 J 0.007

Lead 0.00144 BQL 0.025

Nickel 0.00250 J 0.00416 J 0.088

Selenium 0.000665 J BQL 0.005

Silver BQL 0.00312 J 0.00006

Thallium BQL BQL 0.00024

Vanadium 0.0023 BQL NE

Zinc 0.0155 J BQL 0.05

Method 8260B (ppb)

Acetone 2.80 J 4.40 J 2000

Styrene BQL 0.145 J NE

Toluene BQL 0.289 J 0.011

Notes:
Samples collected on November 14, 2011
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

2011 Second Semi-Annual Field Parameters
Columbus County Landfill
Whiteville, North Carolina

Permit #24-01

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

MW-1A 11/14/2011 1506 21.82 82.03 59 18.2 6.8

MW-2A 11/14/2011 1521 7.11 84.82 128 19.4 6.1

MW-3A 11/14/2011 1427 7.74 69.87 568 20.4 7.5

MW-5A 11/14/2011 1558 5.61 61.55 185 18.9 7.7

MW-7 11/14/2011 1541 6.62 76.21 158 19.7 6.9

MW-11 11/14/2011 1435 8.72 78.91 857 22.3 6.1

MW-12 11/14/2011 1448 9.41 83.39 83 18.7 6.8

CD-4 11/14/2011 1333 13.76 65.73 482 22.7 7.5

CD-4D 11/14/2011 1339 16.37 62.59 417 20.0 8.0

US-1 11/14/2011 1457 NA NA 149 15.8 7.1

DS-1 11/14/2011 1619 NA NA 415 14.6 7.8



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

Recent Dates = 1
Poisson Count of 9 background Samples = 0.09
99% t-test = 2.89647
95% t-test = 1.85955

Well: MW-2A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.111111
99% Prediction Limit (Tk) = 1.03327
95% Prediction Limit (Tk) = 0.476563

Samples Sum 95 %tile 99 %tile
1 0.01 FALSE FALSE

Well: MW-3A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.111111
99% Prediction Limit (Tk) = 1.03327
95% Prediction Limit (Tk) = 0.476563

Samples Sum 95 %tile 99 %tile
1 0.01 FALSE FALSE

Well: CD-4
Number of comparisons = 1
Future Samples (k) = 1
c = 0.111111
99% Prediction Limit (Tk) = 1.03327
95% Prediction Limit (Tk) = 0.476563

Samples Sum 95 %tile 99 %tile
1 0.01 FALSE FALSE

Well: CD-4D
Number of comparisons = 1
Future Samples (k) = 1
c = 0.111111
99% Prediction Limit (Tk) = 1.03327
95% Prediction Limit (Tk) = 0.476563

Samples Sum 95 %tile 99 %tile



1 0.01 FALSE FALSE

Well: MW-5A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.111111
99% Prediction Limit (Tk) = 1.03327
95% Prediction Limit (Tk) = 0.476563

Samples Sum 95 %tile 99 %tile
1 0.01 FALSE FALSE

Well: MW-7
Number of comparisons = 1
Future Samples (k) = 1
c = 0.111111
99% Prediction Limit (Tk) = 1.03327
95% Prediction Limit (Tk) = 0.476563

Samples Sum 95 %tile 99 %tile
1 0.00388 FALSE FALSE

Well: MW-11
Number of comparisons = 1
Future Samples (k) = 1
c = 0.111111
99% Prediction Limit (Tk) = 1.03327
95% Prediction Limit (Tk) = 0.476563

Samples Sum 95 %tile 99 %tile
1 0.01 FALSE FALSE

Well: MW-12
Number of comparisons = 1
Future Samples (k) = 1
c = 0.111111
99% Prediction Limit (Tk) = 1.03327
95% Prediction Limit (Tk) = 0.476563

Samples Sum 95 %tile 99 %tile
1 0.01 FALSE FALSE

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 54

12/13/2004 ND<0.01 54
5/25/2005 ND<0.01 54

12/12/2005 ND<0.01 54
6/7/2006 ND<0.01 54

11/6/2006 ND<0.01 54
6/12/2007 ND<0.01 54

10/25/2007 ND<0.01 54
5/29/2008 ND<0.01 54

11/13/2008 ND<0.01 54
5/18/2009 ND<0.01 54

11/18/2009 ND<0.01 54
5/26/2010 ND<0.01 54

11/17/2010 ND<0.01 54
5/31/2011 ND<0.01 54

11/14/2011 ND<0.01 54
Rank Sum = 864
Rank Mean = 54

Background Rank Sum = 864
Background Rank Mean = 54

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.01 54

12/13/2004 ND<0.01 54
5/25/2005 ND<0.01 54

12/12/2005 ND<0.01 54
6/7/2006 ND<0.01 54

11/6/2006 ND<0.01 54
6/12/2007 ND<0.01 54

10/25/2007 ND<0.01 54
5/29/2008 ND<0.01 54

11/13/2008 ND<0.01 54
5/18/2009 ND<0.01 54

11/18/2009 ND<0.01 54
5/26/2010 ND<0.01 54

11/17/2010 ND<0.01 54
5/31/2011 ND<0.01 54

11/14/2011 ND<0.01 54
Rank Sum = 864
Rank Mean = 54

MW-3A 8/11/2004 0.0323 130



12/13/2004 ND<0.01 54
5/25/2005 0.0629 137

12/12/2005 ND<0.01 54
6/7/2006 0.0886 139

11/6/2006 0.0657 138
6/12/2007 0.0227 127

10/25/2007 ND<0.01 54
5/29/2008 ND<0.01 54

11/13/2008 0.0581 134
5/18/2009 0.298 144

11/18/2009 0.0192 125
5/26/2010 0.0282 129

11/17/2010 0.108 141
5/31/2011 0.143 142

11/14/2011 0.212 143
Rank Sum = 1845
Rank Mean = 115.313

CD-4 8/11/2004 0.0114 114
12/13/2004 ND<0.01 54
5/25/2005 ND<0.01 54

12/12/2005 ND<0.01 54
6/7/2006 ND<0.01 54

11/6/2006 ND<0.01 54
6/12/2007 ND<0.01 54

10/25/2007 ND<0.01 54
5/29/2008 0.0617 136

11/13/2008 ND<0.01 54
5/18/2009 ND<0.01 54

11/18/2009 ND<0.01 54
5/26/2010 ND<0.01 54

11/17/2010 ND<0.01 54
5/31/2011 ND<0.01 54

11/14/2011 0.00127 109
Rank Sum = 1061
Rank Mean = 66.3125

CD-4D 8/11/2004 ND<0.01 54
12/13/2004 ND<0.01 54
5/25/2005 ND<0.01 54

12/12/2005 ND<0.01 54
6/7/2006 0.012 117

11/6/2006 ND<0.01 54
6/12/2007 ND<0.01 54

10/25/2007 ND<0.01 54
5/29/2008 ND<0.01 54

11/13/2008 ND<0.01 54
5/18/2009 ND<0.01 54

11/18/2009 ND<0.01 54
5/26/2010 ND<0.01 54

11/17/2010 ND<0.01 54
5/31/2011 ND<0.01 54



11/14/2011 0.00119 108
Rank Sum = 981
Rank Mean = 61.3125

MW-5A 8/11/2004 0.0164 122
12/13/2004 ND<0.01 54
5/25/2005 ND<0.01 54

12/12/2005 ND<0.01 54
6/7/2006 ND<0.01 54

11/6/2006 ND<0.01 54
6/12/2007 ND<0.01 54

10/25/2007 ND<0.01 54
5/29/2008 ND<0.01 54

11/13/2008 ND<0.01 54
5/18/2009 ND<0.01 54

11/18/2009 ND<0.01 54
5/26/2010 ND<0.01 54

11/17/2010 ND<0.01 54
5/31/2011 ND<0.01 54

11/14/2011 ND<0.01 54
Rank Sum = 932
Rank Mean = 58.25

MW-7 8/11/2004 0.0266 128
12/13/2004 0.0147 121
5/25/2005 ND<0.01 54

12/12/2005 ND<0.01 54
6/7/2006 ND<0.01 54

11/6/2006 ND<0.01 54
6/12/2007 ND<0.01 54

10/25/2007 0.0225 126
5/29/2008 0.0911 140

11/13/2008 0.0129 119
5/18/2009 ND<0.01 54

11/18/2009 ND<0.01 54
5/26/2010 ND<0.01 54

11/17/2010 0.019 124
5/31/2011 ND<0.01 54

11/14/2011 0.00197 110
Rank Sum = 1354
Rank Mean = 84.625

MW-11 8/11/2004 0.0421 133
12/13/2004 ND<0.01 54
5/25/2005 0.0114 115

12/12/2005 ND<0.01 54
6/7/2006 ND<0.01 54

11/6/2006 ND<0.01 54
6/12/2007 0.0095 112

10/25/2007 ND<0.01 54
5/29/2008 0.0348 131

11/13/2008 ND<0.01 54



5/18/2009 0.0121 118
11/18/2009 ND<0.01 54
5/26/2010 ND<0.01 54

11/17/2010 0.0143 120
5/31/2011 ND<0.01 54

11/14/2011 0.0116 116
Rank Sum = 1331
Rank Mean = 83.1875

MW-12 8/11/2004 0.0611 135
12/13/2004 ND<0.01 54
5/25/2005 0.0165 123

12/12/2005 ND<0.01 54
6/7/2006 ND<0.01 54

11/6/2006 ND<0.01 54
6/12/2007 ND<0.01 54

10/25/2007 ND<0.01 54
5/29/2008 0.035 132

11/13/2008 0.0103 113
5/18/2009 ND<0.01 54

11/18/2009 ND<0.01 54
5/26/2010 ND<0.01 54

11/17/2010 ND<0.01 54
5/31/2011 ND<0.01 54

11/14/2011 0.00437 111
Rank Sum = 1208
Rank Mean = 75.5

Calculation Results:
Kruskal-Wallis H Statistic = 29.0037
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 49.1796
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
29.0037 > 15.5073 indicating a significant group difference at 5% significance level
49.1796 > 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 54
Well Mean Rank Dif from BkCritical Value
MW-2A 54 0 34.3086
MW-3A 115.313 61.3125 34.3086
CD-4 66.3125 12.3125 34.3086
CD-4D 61.3125 7.3125 34.3086
MW-5A 58.25 4.25 34.3086
MW-7 84.625 30.625 34.3086
MW-11 83.1875 29.1875 34.3086
MW-12 75.5 21.5 34.3086

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 54
Well Mean Rank Dif from BkCritical Value
MW-2A 54 0 37.0486
MW-3A 115.313 61.3125 37.0486
CD-4 66.3125 12.3125 37.0486
CD-4D 61.3125 7.3125 37.0486
MW-5A 58.25 4.25 37.0486
MW-7 84.625 30.625 37.0486
MW-11 83.1875 29.1875 37.0486
MW-12 75.5 21.5 37.0486

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 35.5

12/13/2004 ND<0.01 35.5
5/25/2005 ND<0.01 35.5

12/12/2005 ND<0.01 35.5
6/7/2006 ND<0.01 35.5

11/6/2006 ND<0.01 35.5
6/12/2007 ND<0.01 35.5

10/25/2007 ND<0.01 35.5
5/29/2008 ND<0.01 35.5

11/13/2008 ND<0.01 35.5
5/18/2009 ND<0.01 35.5

11/18/2009 ND<0.01 35.5
5/26/2010 ND<0.01 35.5

11/17/2010 ND<0.01 35.5
5/31/2011 ND<0.01 35.5

11/14/2011 0.0221 71
Rank Sum = 603.5
Rank Mean = 37.7188

Background Rank Sum = 603.5
Background Rank Mean = 37.7188

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.01 35.5

12/13/2004 ND<0.01 35.5
5/25/2005 ND<0.01 35.5

12/12/2005 ND<0.01 35.5



6/7/2006 ND<0.01 35.5
11/6/2006 ND<0.01 35.5
6/12/2007 ND<0.01 35.5

10/25/2007 ND<0.01 35.5
5/29/2008 0.114 83

11/13/2008 ND<0.01 35.5
5/18/2009 ND<0.01 35.5

11/18/2009 ND<0.01 35.5
5/26/2010 ND<0.01 35.5

11/17/2010 ND<0.01 35.5
5/31/2011 ND<0.01 35.5

11/14/2011 0.0382 72
Rank Sum = 652
Rank Mean = 40.75

MW-3A 8/11/2004 ND<0.01 35.5
12/13/2004 ND<0.01 35.5
5/25/2005 ND<0.01 35.5

12/12/2005 ND<0.01 35.5
6/7/2006 ND<0.01 35.5

11/6/2006 ND<0.01 35.5
6/12/2007 0.109 80

10/25/2007 0.101 74
5/29/2008 0.105 78

11/13/2008 0.106 79
5/18/2009 ND<0.01 35.5

11/18/2009 ND<0.01 35.5
5/26/2010 ND<0.01 35.5

11/17/2010 0.112 82
5/31/2011 ND<0.01 35.5

11/14/2011 0.111 81
Rank Sum = 829
Rank Mean = 51.8125

CD-4 8/11/2004 ND<0.01 35.5
12/13/2004 ND<0.01 35.5
5/25/2005 ND<0.01 35.5

12/12/2005 ND<0.01 35.5
6/7/2006 ND<0.01 35.5

11/6/2006 ND<0.01 35.5
6/12/2007 0.157 99

10/25/2007 0.171 103
5/29/2008 1.2 143

11/13/2008 0.207 112
5/18/2009 ND<0.01 35.5

11/18/2009 0.148 93
5/26/2010 0.181 105

11/17/2010 0.187 108
5/31/2011 0.225 117

11/14/2011 0.214 113
Rank Sum = 1241.5
Rank Mean = 77.5938



CD-4D 8/11/2004 ND<0.01 35.5
12/13/2004 0.102 75
5/25/2005 ND<0.01 35.5

12/12/2005 ND<0.01 35.5
6/7/2006 ND<0.01 35.5

11/6/2006 ND<0.01 35.5
6/12/2007 0.118 84

10/25/2007 0.139 91
5/29/2008 0.156 98

11/13/2008 0.155 96
5/18/2009 ND<0.01 35.5

11/18/2009 0.137 90
5/26/2010 0.168 102

11/17/2010 0.193 110
5/31/2011 0.135 89

11/14/2011 0.145 92
Rank Sum = 1140
Rank Mean = 71.25

MW-5A 8/11/2004 ND<0.01 35.5
12/13/2004 0.287 123
5/25/2005 ND<0.01 35.5

12/12/2005 ND<0.01 35.5
6/7/2006 ND<0.01 35.5

11/6/2006 ND<0.01 35.5
6/12/2007 0.284 122

10/25/2007 0.322 128
5/29/2008 0.307 124

11/13/2008 0.34 130
5/18/2009 0.192 109

11/18/2009 0.235 119
5/26/2010 0.223 116

11/17/2010 0.308 125
5/31/2011 0.222 114

11/14/2011 0.331 129
Rank Sum = 1516.5
Rank Mean = 94.7813

MW-7 8/11/2004 ND<0.01 35.5
12/13/2004 0.155 97
5/25/2005 ND<0.01 35.5

12/12/2005 ND<0.01 35.5
6/7/2006 ND<0.01 35.5

11/6/2006 ND<0.01 35.5
6/12/2007 0.102 76

10/25/2007 0.154 95
5/29/2008 0.103 77

11/13/2008 0.183 106
5/18/2009 0.222 115

11/18/2009 ND<0.01 35.5
5/26/2010 0.131 86



11/17/2010 0.131 87
5/31/2011 0.149 94

11/14/2011 0.0979 73
Rank Sum = 1119
Rank Mean = 69.9375

MW-11 8/11/2004 0.604 139
12/13/2004 0.547 137
5/25/2005 ND<0.01 35.5

12/12/2005 ND<0.01 35.5
6/7/2006 ND<0.01 35.5

11/6/2006 ND<0.01 35.5
6/12/2007 0.345 131

10/25/2007 0.556 138
5/29/2008 0.454 136

11/13/2008 0.347 132
5/18/2009 0.256 120

11/18/2009 0.226 118
5/26/2010 0.363 133

11/17/2010 0.419 134
5/31/2011 0.314 126

11/14/2011 0.26 121
Rank Sum = 1707
Rank Mean = 106.688

MW-12 8/11/2004 1.85 144
12/13/2004 1.01 141
5/25/2005 1.02 142

12/12/2005 ND<0.01 35.5
6/7/2006 ND<0.01 35.5

11/6/2006 ND<0.01 35.5
6/12/2007 0.32 127

10/25/2007 0.642 140
5/29/2008 0.453 135

11/13/2008 0.193 111
5/18/2009 0.131 88

11/18/2009 0.16 100
5/26/2010 0.167 101

11/17/2010 0.173 104
5/31/2011 0.186 107

11/14/2011 0.123 85
Rank Sum = 1631.5
Rank Mean = 101.969

Calculation Results:
Kruskal-Wallis H Statistic = 47.9402
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 54.1606
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
47.9402 > 15.5073 indicating a significant group difference at 5% significance level
54.1606 > 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 37.7188
Well Mean Rank Dif from BkCritical Value
MW-2A 40.75 3.03125 34.3086
MW-3A 51.8125 14.0938 34.3086
CD-4 77.5938 39.875 34.3086
CD-4D 71.25 33.5313 34.3086
MW-5A 94.7813 57.0625 34.3086
MW-7 69.9375 32.2188 34.3086
MW-11 106.688 68.9688 34.3086
MW-12 101.969 64.25 34.3086

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 37.7188
Well Mean Rank Dif from BkCritical Value
MW-2A 40.75 3.03125 37.0486
MW-3A 51.8125 14.0938 37.0486
CD-4 77.5938 39.875 37.0486
CD-4D 71.25 33.5313 37.0486
MW-5A 94.7813 57.0625 37.0486
MW-7 69.9375 32.2188 37.0486
MW-11 106.688 68.9688 37.0486
MW-12 101.969 64.25 37.0486

Kruskal-Wallis Non-Parametric Test
Parameter: Chromium
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 60.5

12/13/2004 ND<0.01 60.5
5/25/2005 ND<0.01 60.5

12/12/2005 ND<0.01 60.5
6/7/2006 ND<0.01 60.5

11/6/2006 ND<0.01 60.5
6/12/2007 ND<0.01 60.5

10/25/2007 ND<0.01 60.5
5/29/2008 ND<0.01 60.5

11/13/2008 ND<0.01 60.5
5/18/2009 ND<0.01 60.5

11/18/2009 ND<0.01 60.5
5/26/2010 ND<0.01 60.5



11/17/2010 ND<0.01 60.5
5/31/2011 ND<0.01 60.5

11/14/2011 ND<0.01 60.5
Rank Sum = 968
Rank Mean = 60.5

Background Rank Sum = 968
Background Rank Mean = 60.5

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.01 60.5

12/13/2004 ND<0.01 60.5
5/25/2005 ND<0.01 60.5

12/12/2005 ND<0.01 60.5
6/7/2006 ND<0.01 60.5

11/6/2006 ND<0.01 60.5
6/12/2007 ND<0.01 60.5

10/25/2007 ND<0.01 60.5
5/29/2008 ND<0.01 60.5

11/13/2008 ND<0.01 60.5
5/18/2009 ND<0.01 60.5

11/18/2009 ND<0.01 60.5
5/26/2010 ND<0.01 60.5

11/17/2010 ND<0.01 60.5
5/31/2011 ND<0.01 60.5

11/14/2011 0.00436 121
Rank Sum = 1028.5
Rank Mean = 64.2813

MW-3A 8/11/2004 ND<0.01 60.5
12/13/2004 ND<0.01 60.5
5/25/2005 ND<0.01 60.5

12/12/2005 ND<0.01 60.5
6/7/2006 ND<0.01 60.5

11/6/2006 ND<0.01 60.5
6/12/2007 ND<0.01 60.5

10/25/2007 ND<0.01 60.5
5/29/2008 ND<0.01 60.5

11/13/2008 ND<0.01 60.5
5/18/2009 ND<0.01 60.5

11/18/2009 ND<0.01 60.5
5/26/2010 ND<0.01 60.5

11/17/2010 ND<0.01 60.5
5/31/2011 ND<0.01 60.5

11/14/2011 ND<0.01 60.5
Rank Sum = 968
Rank Mean = 60.5

CD-4 8/11/2004 ND<0.01 60.5
12/13/2004 ND<0.01 60.5



5/25/2005 ND<0.01 60.5
12/12/2005 ND<0.01 60.5

6/7/2006 ND<0.01 60.5
11/6/2006 0.0118 130
6/12/2007 ND<0.01 60.5

10/25/2007 0.0116 128
5/29/2008 0.248 143

11/13/2008 ND<0.01 60.5
5/18/2009 ND<0.01 60.5

11/18/2009 ND<0.01 60.5
5/26/2010 ND<0.01 60.5

11/17/2010 ND<0.01 60.5
5/31/2011 ND<0.01 60.5

11/14/2011 0.00755 124
Rank Sum = 1251
Rank Mean = 78.1875

CD-4D 8/11/2004 ND<0.01 60.5
12/13/2004 ND<0.01 60.5
5/25/2005 ND<0.01 60.5

12/12/2005 0.0333 137
6/7/2006 0.0485 139

11/6/2006 ND<0.01 60.5
6/12/2007 ND<0.01 60.5

10/25/2007 ND<0.01 60.5
5/29/2008 ND<0.01 60.5

11/13/2008 0.0112 127
5/18/2009 ND<0.01 60.5

11/18/2009 ND<0.01 60.5
5/26/2010 ND<0.01 60.5

11/17/2010 0.0151 132
5/31/2011 ND<0.01 60.5

11/14/2011 ND<0.01 60.5
Rank Sum = 1261
Rank Mean = 78.8125

MW-5A 8/11/2004 ND<0.01 60.5
12/13/2004 ND<0.01 60.5
5/25/2005 ND<0.01 60.5

12/12/2005 ND<0.01 60.5
6/7/2006 ND<0.01 60.5

11/6/2006 ND<0.01 60.5
6/12/2007 ND<0.01 60.5

10/25/2007 ND<0.01 60.5
5/29/2008 0.02 135

11/13/2008 ND<0.01 60.5
5/18/2009 ND<0.01 60.5

11/18/2009 ND<0.01 60.5
5/26/2010 ND<0.01 60.5

11/17/2010 ND<0.01 60.5
5/31/2011 ND<0.01 60.5

11/14/2011 ND<0.01 60.5



Rank Sum = 1042.5
Rank Mean = 65.1563

MW-7 8/11/2004 ND<0.01 60.5
12/13/2004 ND<0.01 60.5
5/25/2005 ND<0.01 60.5

12/12/2005 ND<0.01 60.5
6/7/2006 ND<0.01 60.5

11/6/2006 ND<0.01 60.5
6/12/2007 ND<0.01 60.5

10/25/2007 ND<0.01 60.5
5/29/2008 0.0233 136

11/13/2008 ND<0.01 60.5
5/18/2009 ND<0.01 60.5

11/18/2009 ND<0.01 60.5
5/26/2010 ND<0.01 60.5

11/17/2010 ND<0.01 60.5
5/31/2011 ND<0.01 60.5

11/14/2011 0.00503 122
Rank Sum = 1105
Rank Mean = 69.0625

MW-11 8/11/2004 0.0192 134
12/13/2004 ND<0.01 60.5
5/25/2005 ND<0.01 60.5

12/12/2005 ND<0.01 60.5
6/7/2006 ND<0.01 60.5

11/6/2006 0.011 126
6/12/2007 ND<0.01 60.5

10/25/2007 ND<0.01 60.5
5/29/2008 0.068 140

11/13/2008 ND<0.01 60.5
5/18/2009 ND<0.01 60.5

11/18/2009 ND<0.01 60.5
5/26/2010 ND<0.01 60.5

11/17/2010 ND<0.01 60.5
5/31/2011 ND<0.01 60.5

11/14/2011 0.00556 123
Rank Sum = 1249
Rank Mean = 78.0625

MW-12 8/11/2004 0.308 144
12/13/2004 ND<0.01 60.5
5/25/2005 0.126 141

12/12/2005 ND<0.01 60.5
6/7/2006 ND<0.01 60.5

11/6/2006 ND<0.01 60.5
6/12/2007 ND<0.01 60.5

10/25/2007 ND<0.01 60.5
5/29/2008 0.166 142

11/13/2008 0.0436 138
5/18/2009 0.0135 131



11/18/2009 ND<0.01 60.5
5/26/2010 0.0116 129

11/17/2010 0.0158 133
5/31/2011 ND<0.01 60.5

11/14/2011 0.00961 125
Rank Sum = 1567
Rank Mean = 97.9375

Calculation Results:
Kruskal-Wallis H Statistic = 10.7724
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 25.5689
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
10.7724 < 15.5073 indicating no significant group difference at 5% significance level
25.5689 > 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 60.5
Well Mean Rank Dif from BkCritical Value
MW-2A 64.2813 3.78125 34.3086
MW-3A 60.5 0 34.3086
CD-4 78.1875 17.6875 34.3086
CD-4D 78.8125 18.3125 34.3086
MW-5A 65.1563 4.65625 34.3086
MW-7 69.0625 8.5625 34.3086
MW-11 78.0625 17.5625 34.3086
MW-12 97.9375 37.4375 34.3086

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 60.5
Well Mean Rank Dif from BkCritical Value
MW-2A 64.2813 3.78125 37.0486
MW-3A 60.5 0 37.0486
CD-4 78.1875 17.6875 37.0486
CD-4D 78.8125 18.3125 37.0486
MW-5A 65.1563 4.65625 37.0486
MW-7 69.0625 8.5625 37.0486
MW-11 78.0625 17.5625 37.0486
MW-12 97.9375 37.4375 37.0486

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 54.5

12/13/2004 ND<0.01 54.5
5/25/2005 ND<0.01 54.5

12/12/2005 ND<0.01 54.5
6/7/2006 ND<0.01 54.5

11/6/2006 ND<0.01 54.5
6/12/2007 ND<0.01 54.5

10/25/2007 ND<0.01 54.5
5/29/2008 ND<0.01 54.5

11/13/2008 ND<0.01 54.5
5/18/2009 ND<0.01 54.5

11/18/2009 ND<0.01 54.5
5/26/2010 ND<0.01 54.5

11/17/2010 ND<0.01 54.5
5/31/2011 ND<0.01 54.5

11/14/2011 ND<0.01 54.5
Rank Sum = 872
Rank Mean = 54.5

Background Rank Sum = 872
Background Rank Mean = 54.5

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.01 54.5

12/13/2004 ND<0.01 54.5
5/25/2005 ND<0.01 54.5

12/12/2005 ND<0.01 54.5
6/7/2006 ND<0.01 54.5

11/6/2006 ND<0.01 54.5
6/12/2007 ND<0.01 54.5

10/25/2007 ND<0.01 54.5
5/29/2008 ND<0.01 54.5

11/13/2008 ND<0.01 54.5
5/18/2009 ND<0.01 54.5

11/18/2009 ND<0.01 54.5
5/26/2010 ND<0.01 54.5

11/17/2010 ND<0.01 54.5
5/31/2011 ND<0.01 54.5

11/14/2011 0.00177 109
Rank Sum = 926.5
Rank Mean = 57.9063

MW-3A 8/11/2004 ND<0.01 54.5
12/13/2004 ND<0.01 54.5
5/25/2005 ND<0.01 54.5

12/12/2005 ND<0.01 54.5
6/7/2006 ND<0.01 54.5



11/6/2006 ND<0.01 54.5
6/12/2007 ND<0.01 54.5

10/25/2007 ND<0.01 54.5
5/29/2008 ND<0.01 54.5

11/13/2008 0.0101 112
5/18/2009 0.0408 138

11/18/2009 ND<0.01 54.5
5/26/2010 ND<0.01 54.5

11/17/2010 0.0193 124
5/31/2011 0.0483 140

11/14/2011 0.0403 137
Rank Sum = 1250.5
Rank Mean = 78.1563

CD-4 8/11/2004 0.0196 126
12/13/2004 ND<0.01 54.5
5/25/2005 ND<0.01 54.5

12/12/2005 ND<0.01 54.5
6/7/2006 ND<0.01 54.5

11/6/2006 ND<0.01 54.5
6/12/2007 ND<0.01 54.5

10/25/2007 ND<0.01 54.5
5/29/2008 0.0891 143

11/13/2008 0.0126 116
5/18/2009 ND<0.01 54.5

11/18/2009 ND<0.01 54.5
5/26/2010 ND<0.01 54.5

11/17/2010 ND<0.01 54.5
5/31/2011 ND<0.01 54.5

11/14/2011 0.0028 110
Rank Sum = 1149
Rank Mean = 71.8125

CD-4D 8/11/2004 ND<0.01 54.5
12/13/2004 ND<0.01 54.5
5/25/2005 ND<0.01 54.5

12/12/2005 ND<0.01 54.5
6/7/2006 ND<0.01 54.5

11/6/2006 ND<0.01 54.5
6/12/2007 ND<0.01 54.5

10/25/2007 ND<0.01 54.5
5/29/2008 ND<0.01 54.5

11/13/2008 ND<0.01 54.5
5/18/2009 ND<0.01 54.5

11/18/2009 ND<0.01 54.5
5/26/2010 ND<0.01 54.5

11/17/2010 ND<0.01 54.5
5/31/2011 ND<0.01 54.5

11/14/2011 ND<0.01 54.5
Rank Sum = 872
Rank Mean = 54.5



MW-5A 8/11/2004 ND<0.01 54.5
12/13/2004 ND<0.01 54.5
5/25/2005 ND<0.01 54.5

12/12/2005 ND<0.01 54.5
6/7/2006 ND<0.01 54.5

11/6/2006 ND<0.01 54.5
6/12/2007 ND<0.01 54.5

10/25/2007 ND<0.01 54.5
5/29/2008 ND<0.01 54.5

11/13/2008 ND<0.01 54.5
5/18/2009 ND<0.01 54.5

11/18/2009 ND<0.01 54.5
5/26/2010 ND<0.01 54.5

11/17/2010 ND<0.01 54.5
5/31/2011 ND<0.01 54.5

11/14/2011 ND<0.01 54.5
Rank Sum = 872
Rank Mean = 54.5

MW-7 8/11/2004 ND<0.01 54.5
12/13/2004 ND<0.01 54.5
5/25/2005 ND<0.01 54.5

12/12/2005 ND<0.01 54.5
6/7/2006 ND<0.01 54.5

11/6/2006 ND<0.01 54.5
6/12/2007 ND<0.01 54.5

10/25/2007 ND<0.01 54.5
5/29/2008 0.0135 117

11/13/2008 ND<0.01 54.5
5/18/2009 ND<0.01 54.5

11/18/2009 ND<0.01 54.5
5/26/2010 ND<0.01 54.5

11/17/2010 ND<0.01 54.5
5/31/2011 ND<0.01 54.5

11/14/2011 ND<0.01 54.5
Rank Sum = 934.5
Rank Mean = 58.4063

MW-11 8/11/2004 0.0399 136
12/13/2004 0.0252 132
5/25/2005 0.0236 130

12/12/2005 0.0197 127
6/7/2006 0.0221 129

11/6/2006 0.029 134
6/12/2007 0.018 121

10/25/2007 0.0321 135
5/29/2008 0.0525 142

11/13/2008 0.0193 125
5/18/2009 0.0121 115

11/18/2009 0.0107 114
5/26/2010 0.0189 122

11/17/2010 0.0251 131



5/31/2011 0.019 123
11/14/2011 0.0148 119

Rank Sum = 2035
Rank Mean = 127.188

MW-12 8/11/2004 0.127 144
12/13/2004 0.0265 133
5/25/2005 0.0474 139

12/12/2005 0.0102 113
6/7/2006 0.0137 118

11/6/2006 0.0178 120
6/12/2007 ND<0.01 54.5

10/25/2007 0.0207 128
5/29/2008 0.0484 141

11/13/2008 ND<0.01 54.5
5/18/2009 ND<0.01 54.5

11/18/2009 ND<0.01 54.5
5/26/2010 ND<0.01 54.5

11/17/2010 ND<0.01 54.5
5/31/2011 ND<0.01 54.5

11/14/2011 0.00463 111
Rank Sum = 1528.5
Rank Mean = 95.5313

Calculation Results:
Kruskal-Wallis H Statistic = 45.3999
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 78.5274
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
45.3999 > 15.5073 indicating a significant group difference at 5% significance level
78.5274 > 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 54.5
Well Mean Rank Dif from BkCritical Value
MW-2A 57.9063 3.40625 34.3086
MW-3A 78.1563 23.6563 34.3086
CD-4 71.8125 17.3125 34.3086
CD-4D 54.5 0 34.3086
MW-5A 54.5 0 34.3086
MW-7 58.4063 3.90625 34.3086
MW-11 127.188 72.6875 34.3086
MW-12 95.5313 41.0313 34.3086

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 54.5
Well Mean Rank Dif from BkCritical Value
MW-2A 57.9063 3.40625 37.0486



MW-3A 78.1563 23.6563 37.0486
CD-4 71.8125 17.3125 37.0486
CD-4D 54.5 0 37.0486
MW-5A 54.5 0 37.0486
MW-7 58.4063 3.90625 37.0486
MW-11 127.188 72.6875 37.0486
MW-12 95.5313 41.0313 37.0486

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 30.5

11/13/2008 ND<0.02 30.5
5/18/2009 ND<0.02 30.5

11/18/2009 ND<0.02 30.5
5/26/2010 ND<0.02 30.5

11/17/2010 ND<0.02 30.5
5/31/2011 ND<0.02 30.5

11/14/2011 ND<0.02 30.5
Rank Sum = 244
Rank Mean = 30.5

Background Rank Sum = 244
Background Rank Mean = 30.5

Compliance Wells

Well ID Date Result Rank
MW-2A 5/29/2008 0.0124 65

11/13/2008 ND<0.02 30.5
5/18/2009 ND<0.02 30.5

11/18/2009 ND<0.02 30.5
5/26/2010 ND<0.02 30.5

11/17/2010 ND<0.02 30.5
5/31/2011 ND<0.02 30.5

11/14/2011 ND<0.02 30.5
Rank Sum = 278.5
Rank Mean = 34.8125

MW-3A 5/29/2008 ND<0.02 30.5
11/13/2008 ND<0.02 30.5
5/18/2009 ND<0.02 30.5

11/18/2009 ND<0.02 30.5
5/26/2010 ND<0.02 30.5



11/17/2010 ND<0.02 30.5
5/31/2011 ND<0.02 30.5

11/14/2011 ND<0.02 30.5
Rank Sum = 244
Rank Mean = 30.5

CD-4 5/29/2008 0.0742 72
11/13/2008 ND<0.02 30.5
5/18/2009 ND<0.02 30.5

11/18/2009 ND<0.02 30.5
5/26/2010 ND<0.02 30.5

11/17/2010 ND<0.02 30.5
5/31/2011 ND<0.02 30.5

11/14/2011 ND<0.02 30.5
Rank Sum = 285.5
Rank Mean = 35.6875

CD-4D 5/29/2008 ND<0.02 30.5
11/13/2008 ND<0.02 30.5
5/18/2009 ND<0.02 30.5

11/18/2009 ND<0.02 30.5
5/26/2010 ND<0.02 30.5

11/17/2010 ND<0.02 30.5
5/31/2011 0.0146 66

11/14/2011 0.0146 67
Rank Sum = 316
Rank Mean = 39.5

MW-5A 5/29/2008 0.0111 64
11/13/2008 ND<0.02 30.5
5/18/2009 ND<0.02 30.5

11/18/2009 ND<0.02 30.5
5/26/2010 ND<0.02 30.5

11/17/2010 ND<0.02 30.5
5/31/2011 ND<0.02 30.5

11/14/2011 ND<0.02 30.5
Rank Sum = 277.5
Rank Mean = 34.6875

MW-7 5/29/2008 0.0702 71
11/13/2008 ND<0.02 30.5
5/18/2009 ND<0.02 30.5

11/18/2009 0.0102 62
5/26/2010 ND<0.02 30.5

11/17/2010 ND<0.02 30.5
5/31/2011 ND<0.02 30.5

11/14/2011 ND<0.02 30.5
Rank Sum = 316
Rank Mean = 39.5

MW-11 5/29/2008 0.031 69
11/13/2008 ND<0.02 30.5



5/18/2009 ND<0.02 30.5
11/18/2009 ND<0.02 30.5
5/26/2010 ND<0.02 30.5

11/17/2010 ND<0.02 30.5
5/31/2011 ND<0.02 30.5

11/14/2011 ND<0.02 30.5
Rank Sum = 282.5
Rank Mean = 35.3125

MW-12 5/29/2008 0.0608 70
11/13/2008 0.028 68
5/18/2009 ND<0.01 30.5

11/18/2009 ND<0.01 30.5
5/26/2010 0.011 63

11/17/2010 ND<0.02 30.5
5/31/2011 ND<0.02 30.5

11/14/2011 0.00847 61
Rank Sum = 384
Rank Mean = 48

Calculation Results:
Kruskal-Wallis H Statistic = 4.20919
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 9.98988
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
4.20919 < 15.5073 indicating no significant group difference at 5% significance level
9.98988 < 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 56

12/13/2004 ND<0.01 56
5/25/2005 ND<0.01 56

12/12/2005 ND<0.01 56
6/7/2006 ND<0.01 56

11/6/2006 ND<0.01 56
6/12/2007 ND<0.01 56

10/25/2007 ND<0.01 56
5/29/2008 ND<0.01 56

11/13/2008 ND<0.01 56
5/18/2009 ND<0.01 56

11/18/2009 ND<0.01 56



5/26/2010 ND<0.01 56
11/17/2010 ND<0.01 56
5/31/2011 ND<0.01 56

11/14/2011 ND<0.01 56
Rank Sum = 896
Rank Mean = 56

Background Rank Sum = 896
Background Rank Mean = 56

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.01 56

12/13/2004 ND<0.01 56
5/25/2005 ND<0.01 56

12/12/2005 ND<0.01 56
6/7/2006 ND<0.01 56

11/6/2006 ND<0.01 56
6/12/2007 ND<0.01 56

10/25/2007 ND<0.01 56
5/29/2008 ND<0.01 56

11/13/2008 ND<0.01 56
5/18/2009 ND<0.01 56

11/18/2009 ND<0.01 56
5/26/2010 ND<0.01 56

11/17/2010 ND<0.01 56
5/31/2011 ND<0.01 56

11/14/2011 ND<0.01 56
Rank Sum = 896
Rank Mean = 56

MW-3A 8/11/2004 0.0105 120
12/13/2004 ND<0.01 56
5/25/2005 ND<0.01 56

12/12/2005 ND<0.01 56
6/7/2006 ND<0.01 56

11/6/2006 ND<0.01 56
6/12/2007 ND<0.01 56

10/25/2007 ND<0.01 56
5/29/2008 ND<0.01 56

11/13/2008 ND<0.01 56
5/18/2009 ND<0.01 56

11/18/2009 ND<0.01 56
5/26/2010 ND<0.01 56

11/17/2010 ND<0.01 56
5/31/2011 ND<0.01 56

11/14/2011 ND<0.01 56
Rank Sum = 960
Rank Mean = 60

CD-4 8/11/2004 0.0103 117



12/13/2004 ND<0.01 56
5/25/2005 ND<0.01 56

12/12/2005 ND<0.01 56
6/7/2006 0.0109 122

11/6/2006 ND<0.01 56
6/12/2007 ND<0.01 56

10/25/2007 ND<0.01 56
5/29/2008 0.12 142

11/13/2008 ND<0.01 56
5/18/2009 ND<0.01 56

11/18/2009 ND<0.01 56
5/26/2010 ND<0.01 56

11/17/2010 ND<0.01 56
5/31/2011 ND<0.01 56

11/14/2011 0.00221 113
Rank Sum = 1166
Rank Mean = 72.875

CD-4D 8/11/2004 ND<0.01 56
12/13/2004 ND<0.01 56
5/25/2005 ND<0.01 56

12/12/2005 0.0217 132
6/7/2006 0.025 135

11/6/2006 ND<0.01 56
6/12/2007 ND<0.01 56

10/25/2007 ND<0.01 56
5/29/2008 ND<0.01 56

11/13/2008 ND<0.01 56
5/18/2009 ND<0.01 56

11/18/2009 ND<0.01 56
5/26/2010 ND<0.01 56

11/17/2010 ND<0.01 56
5/31/2011 ND<0.01 56

11/14/2011 ND<0.01 56
Rank Sum = 1051
Rank Mean = 65.6875

MW-5A 8/11/2004 0.0104 118
12/13/2004 ND<0.01 56
5/25/2005 ND<0.01 56

12/12/2005 0.0101 116
6/7/2006 ND<0.01 56

11/6/2006 ND<0.01 56
6/12/2007 ND<0.01 56

10/25/2007 ND<0.01 56
5/29/2008 0.0205 130

11/13/2008 ND<0.01 56
5/18/2009 ND<0.01 56

11/18/2009 ND<0.01 56
5/26/2010 ND<0.01 56

11/17/2010 ND<0.01 56
5/31/2011 ND<0.01 56



11/14/2011 ND<0.01 56
Rank Sum = 1092
Rank Mean = 68.25

MW-7 8/11/2004 0.0249 134
12/13/2004 ND<0.01 56
5/25/2005 0.021 131

12/12/2005 0.017 129
6/7/2006 ND<0.01 56

11/6/2006 0.0147 128
6/12/2007 ND<0.01 56

10/25/2007 0.00358 114
5/29/2008 0.2 144

11/13/2008 0.0528 138
5/18/2009 0.0118 124

11/18/2009 0.0125 126
5/26/2010 ND<0.01 56

11/17/2010 0.0235 133
5/31/2011 ND<0.01 56

11/14/2011 0.00216 112
Rank Sum = 1693
Rank Mean = 105.813

MW-11 8/11/2004 0.0298 136
12/13/2004 ND<0.01 56
5/25/2005 ND<0.01 56

12/12/2005 ND<0.01 56
6/7/2006 ND<0.01 56

11/6/2006 0.0123 125
6/12/2007 ND<0.01 56

10/25/2007 ND<0.01 56
5/29/2008 0.0601 139

11/13/2008 0.0104 119
5/18/2009 ND<0.01 56

11/18/2009 ND<0.01 56
5/26/2010 ND<0.01 56

11/17/2010 ND<0.01 56
5/31/2011 ND<0.01 56

11/14/2011 ND<0.01 56
Rank Sum = 1191
Rank Mean = 74.4375

MW-12 8/11/2004 0.153 143
12/13/2004 ND<0.01 56
5/25/2005 0.0685 140

12/12/2005 0.0107 121
6/7/2006 0.0112 123

11/6/2006 ND<0.01 56
6/12/2007 ND<0.01 56

10/25/2007 ND<0.01 56
5/29/2008 0.0938 141

11/13/2008 0.033 137



5/18/2009 ND<0.01 56
11/18/2009 ND<0.01 56
5/26/2010 ND<0.01 56

11/17/2010 0.0132 127
5/31/2011 ND<0.01 56

11/14/2011 0.00647 115
Rank Sum = 1495
Rank Mean = 93.4375

Calculation Results:
Kruskal-Wallis H Statistic = 21.3078
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 39.3133
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
21.3078 > 15.5073 indicating a significant group difference at 5% significance level
39.3133 > 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 56
Well Mean Rank Dif from BkCritical Value
MW-2A 56 0 34.3086
MW-3A 60 4 34.3086
CD-4 72.875 16.875 34.3086
CD-4D 65.6875 9.6875 34.3086
MW-5A 68.25 12.25 34.3086
MW-7 105.813 49.8125 34.3086
MW-11 74.4375 18.4375 34.3086
MW-12 93.4375 37.4375 34.3086

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 56
Well Mean Rank Dif from BkCritical Value
MW-2A 56 0 37.0486
MW-3A 60 4 37.0486
CD-4 72.875 16.875 37.0486
CD-4D 65.6875 9.6875 37.0486
MW-5A 68.25 12.25 37.0486
MW-7 105.813 49.8125 37.0486
MW-11 74.4375 18.4375 37.0486
MW-12 93.4375 37.4375 37.0486

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

Recent Dates = 1



Poisson Count of 16 background Samples = 0.64
99% t-test = 2.60248
95% t-test = 1.75305

Well: MW-2A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 0.828409
95% Prediction Limit (Tk) = 0.50998

Samples Sum 95 %tile 99 %tile
1 0.04 FALSE FALSE

Well: MW-3A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 0.828409
95% Prediction Limit (Tk) = 0.50998

Samples Sum 95 %tile 99 %tile
1 0.0795 FALSE FALSE

Well: CD-4
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 0.828409
95% Prediction Limit (Tk) = 0.50998

Samples Sum 95 %tile 99 %tile
1 0.00781 FALSE FALSE

Well: CD-4D
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 0.828409
95% Prediction Limit (Tk) = 0.50998

Samples Sum 95 %tile 99 %tile
1 0.04 FALSE FALSE

Well: MW-5A
Number of comparisons = 1
Future Samples (k) = 1



c = 0.0625
99% Prediction Limit (Tk) = 0.828409
95% Prediction Limit (Tk) = 0.50998

Samples Sum 95 %tile 99 %tile
1 0.04 FALSE FALSE

Well: MW-7
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 0.828409
95% Prediction Limit (Tk) = 0.50998

Samples Sum 95 %tile 99 %tile
1 0.00309 FALSE FALSE

Well: MW-11
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 0.828409
95% Prediction Limit (Tk) = 0.50998

Samples Sum 95 %tile 99 %tile
1 0.0216 FALSE FALSE

Well: MW-12
Number of comparisons = 1
Future Samples (k) = 1
c = 0.0625
99% Prediction Limit (Tk) = 0.828409
95% Prediction Limit (Tk) = 0.50998

Samples Sum 95 %tile 99 %tile
1 0.0126 FALSE FALSE

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

Kruskal Wallis Ranks

Background Wells



Well ID Date Result Rank
MW-1A 11/6/2006 ND<0.05 42

6/12/2007 ND<0.05 42
10/25/2007 ND<0.05 42
5/29/2008 ND<0.05 42

11/13/2008 ND<0.05 42
5/18/2009 ND<0.05 42

11/18/2009 ND<0.05 42
5/26/2010 ND<0.05 42

11/17/2010 ND<0.05 42
5/31/2011 ND<0.05 42

11/14/2011 ND<0.05 42
Rank Sum = 462
Rank Mean = 42

Background Rank Sum = 462
Background Rank Mean = 42

Compliance Wells

Well ID Date Result Rank
MW-2A 11/6/2006 ND<0.05 42

6/12/2007 ND<0.05 42
10/25/2007 ND<0.05 42
5/29/2008 ND<0.05 42

11/13/2008 ND<0.05 42
5/18/2009 ND<0.05 42

11/18/2009 ND<0.05 42
5/26/2010 ND<0.05 42

11/17/2010 ND<0.05 42
5/31/2011 ND<0.05 42

11/14/2011 0.00153 85
Rank Sum = 505
Rank Mean = 45.9091

MW-3A 11/6/2006 ND<0.05 42
6/12/2007 ND<0.05 42

10/25/2007 ND<0.05 42
5/29/2008 ND<0.05 42

11/13/2008 ND<0.05 42
5/18/2009 ND<0.05 42

11/18/2009 ND<0.05 42
5/26/2010 ND<0.05 42

11/17/2010 ND<0.05 42
5/31/2011 ND<0.05 42

11/14/2011 0.0024 86
Rank Sum = 506
Rank Mean = 46

CD-4 11/6/2006 ND<0.05 42
6/12/2007 ND<0.05 42

10/25/2007 ND<0.05 42



5/29/2008 0.0647 99
11/13/2008 ND<0.05 42
5/18/2009 ND<0.05 42

11/18/2009 ND<0.05 42
5/26/2010 ND<0.05 42

11/17/2010 ND<0.05 42
5/31/2011 ND<0.05 42

11/14/2011 ND<0.05 42
Rank Sum = 519
Rank Mean = 47.1818

CD-4D 11/6/2006 ND<0.05 42
6/12/2007 ND<0.05 42

10/25/2007 ND<0.05 42
5/29/2008 ND<0.05 42

11/13/2008 ND<0.05 42
5/18/2009 ND<0.05 42

11/18/2009 ND<0.05 42
5/26/2010 ND<0.05 42

11/17/2010 ND<0.05 42
5/31/2011 ND<0.05 42

11/14/2011 ND<0.05 42
Rank Sum = 462
Rank Mean = 42

MW-5A 11/6/2006 ND<0.05 42
6/12/2007 ND<0.05 42

10/25/2007 ND<0.05 42
5/29/2008 0.0105 89

11/13/2008 ND<0.05 42
5/18/2009 ND<0.05 42

11/18/2009 ND<0.05 42
5/26/2010 ND<0.05 42

11/17/2010 ND<0.05 42
5/31/2011 ND<0.05 42

11/14/2011 ND<0.05 42
Rank Sum = 509
Rank Mean = 46.2727

MW-7 11/6/2006 ND<0.05 42
6/12/2007 ND<0.05 42

10/25/2007 ND<0.05 42
5/29/2008 0.0373 97

11/13/2008 ND<0.04 42
5/18/2009 0.0134 92

11/18/2009 ND<0.05 42
5/26/2010 ND<0.05 42

11/17/2010 ND<0.05 42
5/31/2011 ND<0.05 42

11/14/2011 0.0011 84
Rank Sum = 609
Rank Mean = 55.3636



MW-11 11/6/2006 0.021 95
6/12/2007 0.0111 90

10/25/2007 ND<0.05 42
5/29/2008 0.0363 96

11/13/2008 0.0188 94
5/18/2009 0.0139 93

11/18/2009 ND<0.05 42
5/26/2010 ND<0.05 42

11/17/2010 ND<0.05 42
5/31/2011 ND<0.05 42

11/14/2011 0.00733 87
Rank Sum = 765
Rank Mean = 69.5455

MW-12 11/6/2006 ND<0.05 42
6/12/2007 ND<0.05 42

10/25/2007 ND<0.05 42
5/29/2008 0.0632 98

11/13/2008 0.012 91
5/18/2009 ND<0.05 42

11/18/2009 ND<0.05 42
5/26/2010 ND<0.05 42

11/17/2010 ND<0.05 42
5/31/2011 ND<0.05 42

11/14/2011 0.00801 88
Rank Sum = 613
Rank Mean = 55.7273

Calculation Results:
Kruskal-Wallis H Statistic = 8.34887
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 20.3266
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
8.34887 < 15.5073 indicating no significant group difference at 5% significance level
20.3266 > 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 42
Well Mean Rank Dif from BkCritical Value
MW-2A 45.9091 3.90909 28.4918
MW-3A 46 4 28.4918
CD-4 47.1818 5.18182 28.4918
CD-4D 42 0 28.4918
MW-5A 46.2727 4.27273 28.4918
MW-7 55.3636 13.3636 28.4918
MW-11 69.5455 27.5455 28.4918
MW-12 55.7273 13.7273 28.4918

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 42
Well Mean Rank Dif from BkCritical Value
MW-2A 45.9091 3.90909 30.7672
MW-3A 46 4 30.7672
CD-4 47.1818 5.18182 30.7672
CD-4D 42 0 30.7672
MW-5A 46.2727 4.27273 30.7672
MW-7 55.3636 13.3636 30.7672
MW-11 69.5455 27.5455 30.7672
MW-12 55.7273 13.7273 30.7672

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

Recent Dates = 1
Poisson Count of 8 background Samples = 0.4
99% t-test = 2.99795
95% t-test = 1.89458

Well: MW-2A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.125
99% Prediction Limit (Tk) = 1.51788
95% Prediction Limit (Tk) = 0.776567

Samples Sum 95 %tile 99 %tile
1 0.05 FALSE FALSE

Well: MW-3A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.125
99% Prediction Limit (Tk) = 1.51788
95% Prediction Limit (Tk) = 0.776567

Samples Sum 95 %tile 99 %tile
1 0.05 FALSE FALSE

Well: CD-4
Number of comparisons = 1
Future Samples (k) = 1
c = 0.125
99% Prediction Limit (Tk) = 1.51788



95% Prediction Limit (Tk) = 0.776567

Samples Sum 95 %tile 99 %tile
1 0.05 FALSE FALSE

Well: CD-4D
Number of comparisons = 1
Future Samples (k) = 1
c = 0.125
99% Prediction Limit (Tk) = 1.51788
95% Prediction Limit (Tk) = 0.776567

Samples Sum 95 %tile 99 %tile
1 0.05 FALSE FALSE

Well: MW-5A
Number of comparisons = 1
Future Samples (k) = 1
c = 0.125
99% Prediction Limit (Tk) = 1.51788
95% Prediction Limit (Tk) = 0.776567

Samples Sum 95 %tile 99 %tile
1 0.05 FALSE FALSE

Well: MW-7
Number of comparisons = 1
Future Samples (k) = 1
c = 0.125
99% Prediction Limit (Tk) = 1.51788
95% Prediction Limit (Tk) = 0.776567

Samples Sum 95 %tile 99 %tile
1 0.05 FALSE FALSE

Well: MW-11
Number of comparisons = 1
Future Samples (k) = 1
c = 0.125
99% Prediction Limit (Tk) = 1.51788
95% Prediction Limit (Tk) = 0.776567

Samples Sum 95 %tile 99 %tile
1 0.05 FALSE FALSE

Well: MW-12
Number of comparisons = 1



Future Samples (k) = 1
c = 0.125
99% Prediction Limit (Tk) = 1.51788
95% Prediction Limit (Tk) = 0.776567

Samples Sum 95 %tile 99 %tile
1 0.000234 FALSE FALSE

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 63

12/13/2004 ND<0.05 63
5/25/2005 ND<0.05 63

12/12/2005 ND<0.05 63
6/7/2006 ND<0.05 63

11/6/2006 ND<0.05 63
6/12/2007 ND<0.05 63

10/25/2007 ND<0.05 63
5/29/2008 ND<0.05 63

11/13/2008 ND<0.05 63
5/18/2009 ND<0.05 63

11/18/2009 0.00462 137
5/26/2010 ND<0.05 63

11/17/2010 ND<0.05 63
5/31/2011 ND<0.05 63

11/14/2011 ND<0.05 63
Rank Sum = 1082
Rank Mean = 67.625

Background Rank Sum = 1082
Background Rank Mean = 67.625

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.05 63

12/13/2004 ND<0.05 63
5/25/2005 ND<0.05 63

12/12/2005 ND<0.05 63
6/7/2006 ND<0.05 63

11/6/2006 ND<0.05 63



6/12/2007 ND<0.05 63
10/25/2007 ND<0.05 63
5/29/2008 ND<0.05 63

11/13/2008 ND<0.05 63
5/18/2009 ND<0.05 63

11/18/2009 ND<0.05 63
5/26/2010 ND<0.05 63

11/17/2010 ND<0.05 63
5/31/2011 ND<0.05 63

11/14/2011 0.00169 127
Rank Sum = 1072
Rank Mean = 67

MW-3A 8/11/2004 ND<0.05 63
12/13/2004 ND<0.05 63
5/25/2005 ND<0.05 63

12/12/2005 ND<0.05 63
6/7/2006 ND<0.05 63

11/6/2006 ND<0.05 63
6/12/2007 ND<0.05 63

10/25/2007 ND<0.05 63
5/29/2008 ND<0.05 63

11/13/2008 ND<0.05 63
5/18/2009 ND<0.05 63

11/18/2009 ND<0.05 63
5/26/2010 ND<0.05 63

11/17/2010 ND<0.05 63
5/31/2011 ND<0.05 63

11/14/2011 0.00252 130
Rank Sum = 1075
Rank Mean = 67.1875

CD-4 8/11/2004 ND<0.05 63
12/13/2004 ND<0.05 63
5/25/2005 ND<0.05 63

12/12/2005 ND<0.05 63
6/7/2006 ND<0.05 63

11/6/2006 ND<0.05 63
6/12/2007 ND<0.05 63

10/25/2007 ND<0.05 63
5/29/2008 ND<0.05 63

11/13/2008 ND<0.05 63
5/18/2009 ND<0.05 63

11/18/2009 0.00381 135
5/26/2010 ND<0.05 63

11/17/2010 ND<0.05 63
5/31/2011 ND<0.05 63

11/14/2011 0.00739 138
Rank Sum = 1155
Rank Mean = 72.1875

CD-4D 8/11/2004 ND<0.05 63



12/13/2004 ND<0.05 63
5/25/2005 ND<0.05 63

12/12/2005 ND<0.05 63
6/7/2006 ND<0.05 63

11/6/2006 ND<0.05 63
6/12/2007 ND<0.05 63

10/25/2007 ND<0.05 63
5/29/2008 ND<0.05 63

11/13/2008 ND<0.05 63
5/18/2009 ND<0.05 63

11/18/2009 0.00387 136
5/26/2010 ND<0.05 63

11/17/2010 ND<0.05 63
5/31/2011 ND<0.05 63

11/14/2011 ND<0.05 63
Rank Sum = 1081
Rank Mean = 67.5625

MW-5A 8/11/2004 ND<0.05 63
12/13/2004 ND<0.05 63
5/25/2005 ND<0.05 63

12/12/2005 ND<0.05 63
6/7/2006 ND<0.05 63

11/6/2006 ND<0.05 63
6/12/2007 ND<0.05 63

10/25/2007 ND<0.05 63
5/29/2008 ND<0.05 63

11/13/2008 ND<0.05 63
5/18/2009 ND<0.05 63

11/18/2009 0.00375 134
5/26/2010 ND<0.05 63

11/17/2010 ND<0.05 63
5/31/2011 ND<0.05 63

11/14/2011 0.00109 126
Rank Sum = 1142
Rank Mean = 71.375

MW-7 8/11/2004 ND<0.05 63
12/13/2004 ND<0.05 63
5/25/2005 ND<0.05 63

12/12/2005 ND<0.05 63
6/7/2006 ND<0.05 63

11/6/2006 ND<0.05 63
6/12/2007 ND<0.05 63

10/25/2007 ND<0.05 63
5/29/2008 0.0276 140

11/13/2008 ND<0.05 63
5/18/2009 ND<0.05 63

11/18/2009 0.00296 132
5/26/2010 ND<0.05 63

11/17/2010 ND<0.05 63
5/31/2011 ND<0.05 63



11/14/2011 0.00197 128
Rank Sum = 1219
Rank Mean = 76.1875

MW-11 8/11/2004 ND<0.05 63
12/13/2004 ND<0.05 63
5/25/2005 ND<0.05 63

12/12/2005 ND<0.05 63
6/7/2006 ND<0.05 63

11/6/2006 ND<0.05 63
6/12/2007 ND<0.05 63

10/25/2007 ND<0.05 63
5/29/2008 0.0568 141

11/13/2008 ND<0.05 63
5/18/2009 ND<0.05 63

11/18/2009 0.00347 133
5/26/2010 ND<0.05 63

11/17/2010 ND<0.05 63
5/31/2011 ND<0.05 63

11/14/2011 0.00203 129
Rank Sum = 1222
Rank Mean = 76.375

MW-12 8/11/2004 0.375 144
12/13/2004 ND<0.05 63
5/25/2005 0.168 143

12/12/2005 ND<0.05 63
6/7/2006 ND<0.05 63

11/6/2006 ND<0.05 63
6/12/2007 ND<0.05 63

10/25/2007 ND<0.05 63
5/29/2008 ND<0.05 63

11/13/2008 0.0749 142
5/18/2009 ND<0.05 63

11/18/2009 0.0027 131
5/26/2010 ND<0.05 63

11/17/2010 ND<0.05 63
5/31/2011 ND<0.05 63

11/14/2011 0.00985 139
Rank Sum = 1392
Rank Mean = 87

Calculation Results:
Kruskal-Wallis H Statistic = 3.18937
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 9.22015
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
3.18937 < 15.5073 indicating no significant group difference at 5% significance level
9.22015 < 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 45

12/13/2004 ND<0.02 45
5/25/2005 ND<0.02 45

12/12/2005 ND<0.02 45
6/7/2006 ND<0.02 45

11/6/2006 ND<0.02 45
6/12/2007 ND<0.02 45

10/25/2007 0.0159 97
5/29/2008 ND<0.02 45

11/13/2008 ND<0.02 45
5/18/2009 ND<0.02 45

11/18/2009 ND<0.02 45
5/26/2010 ND<0.02 45

11/17/2010 ND<0.02 45
5/31/2011 ND<0.02 45

11/14/2011 ND<0.02 45
Rank Sum = 772
Rank Mean = 48.25

Background Rank Sum = 772
Background Rank Mean = 48.25

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<0.02 45

12/13/2004 ND<0.02 45
5/25/2005 ND<0.02 45

12/12/2005 ND<0.02 45
6/7/2006 ND<0.02 45

11/6/2006 ND<0.02 45
6/12/2007 ND<0.02 45

10/25/2007 ND<0.02 45
5/29/2008 0.0178 102

11/13/2008 0.0161 98
5/18/2009 0.0141 93

11/18/2009 ND<0.02 45
5/26/2010 ND<0.02 45

11/17/2010 0.0109 90
5/31/2011 0.0109 91

11/14/2011 ND<0.02 45
Rank Sum = 969



Rank Mean = 60.5625

MW-3A 8/11/2004 ND<0.02 45
12/13/2004 ND<0.02 45
5/25/2005 ND<0.02 45

12/12/2005 ND<0.02 45
6/7/2006 ND<0.02 45

11/6/2006 ND<0.02 45
6/12/2007 ND<0.02 45

10/25/2007 ND<0.02 45
5/29/2008 ND<0.02 45

11/13/2008 ND<0.02 45
5/18/2009 ND<0.02 45

11/18/2009 ND<0.02 45
5/26/2010 ND<0.02 45

11/17/2010 ND<0.02 45
5/31/2011 ND<0.02 45

11/14/2011 0.0282 105
Rank Sum = 780
Rank Mean = 48.75

CD-4 8/11/2004 ND<0.02 45
12/13/2004 ND<0.02 45
5/25/2005 ND<0.02 45

12/12/2005 ND<0.02 45
6/7/2006 ND<0.02 45

11/6/2006 ND<0.02 45
6/12/2007 ND<0.02 45

10/25/2007 0.012 92
5/29/2008 0.43 141

11/13/2008 0.0172 101
5/18/2009 ND<0.02 45

11/18/2009 ND<0.02 45
5/26/2010 ND<0.02 45

11/17/2010 ND<0.02 45
5/31/2011 ND<0.02 45

11/14/2011 ND<0.02 45
Rank Sum = 919
Rank Mean = 57.4375

CD-4D 8/11/2004 ND<0.02 45
12/13/2004 ND<0.02 45
5/25/2005 ND<0.02 45

12/12/2005 ND<0.02 45
6/7/2006 0.0656 119

11/6/2006 ND<0.02 45
6/12/2007 ND<0.02 45

10/25/2007 ND<0.02 45
5/29/2008 ND<0.02 45

11/13/2008 0.017 100
5/18/2009 ND<0.02 45

11/18/2009 ND<0.02 45



5/26/2010 ND<0.02 45
11/17/2010 0.0155 96
5/31/2011 ND<0.02 45

11/14/2011 ND<0.02 45
Rank Sum = 900
Rank Mean = 56.25

MW-5A 8/11/2004 0.0846 126
12/13/2004 ND<0.02 45
5/25/2005 ND<0.02 45

12/12/2005 ND<0.02 45
6/7/2006 ND<0.02 45

11/6/2006 ND<0.02 45
6/12/2007 ND<0.02 45

10/25/2007 ND<0.02 45
5/29/2008 0.0161 99

11/13/2008 ND<0.02 45
5/18/2009 ND<0.02 45

11/18/2009 ND<0.02 45
5/26/2010 ND<0.02 45

11/17/2010 ND<0.02 45
5/31/2011 ND<0.02 45

11/14/2011 ND<0.02 45
Rank Sum = 855
Rank Mean = 53.4375

MW-7 8/11/2004 ND<0.02 45
12/13/2004 0.0884 127
5/25/2005 ND<0.02 45

12/12/2005 ND<0.02 45
6/7/2006 ND<0.02 45

11/6/2006 ND<0.02 45
6/12/2007 0.0152 94

10/25/2007 0.0825 125
5/29/2008 0.491 142

11/13/2008 0.0292 107
5/18/2009 ND<0.02 45

11/18/2009 0.285 139
5/26/2010 ND<0.02 45

11/17/2010 0.02 103
5/31/2011 ND<0.02 45

11/14/2011 0.0762 122
Rank Sum = 1319
Rank Mean = 82.4375

MW-11 8/11/2004 0.108 129
12/13/2004 0.0527 114
5/25/2005 0.0614 118

12/12/2005 0.0566 116
6/7/2006 0.0501 112

11/6/2006 0.0591 117
6/12/2007 0.0296 108



10/25/2007 0.0811 124
5/29/2008 0.272 138

11/13/2008 0.0401 109
5/18/2009 0.0284 106

11/18/2009 0.0212 104
5/26/2010 0.0416 111

11/17/2010 0.0409 110
5/31/2011 0.0154 95

11/14/2011 0.0808 123
Rank Sum = 1834
Rank Mean = 114.625

MW-12 8/11/2004 0.886 144
12/13/2004 0.188 136
5/25/2005 0.396 140

12/12/2005 0.125 133
6/7/2006 0.111 130

11/6/2006 0.209 137
6/12/2007 0.0539 115

10/25/2007 0.133 134
5/29/2008 0.563 143

11/13/2008 0.115 132
5/18/2009 0.0733 120

11/18/2009 0.112 131
5/26/2010 0.0759 121

11/17/2010 0.0977 128
5/31/2011 0.0524 113

11/14/2011 0.154 135
Rank Sum = 2092
Rank Mean = 130.75

Calculation Results:
Kruskal-Wallis H Statistic = 68.1865
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 89.258
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
68.1865 > 15.5073 indicating a significant group difference at 5% significance level
89.258 > 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 48.25
Well Mean Rank Dif from BkCritical Value
MW-2A 60.5625 12.3125 34.3086
MW-3A 48.75 0.5 34.3086
CD-4 57.4375 9.1875 34.3086
CD-4D 56.25 8 34.3086
MW-5A 53.4375 5.1875 34.3086
MW-7 82.4375 34.1875 34.3086
MW-11 114.625 66.375 34.3086
MW-12 130.75 82.5 34.3086



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 48.25
Well Mean Rank Dif from BkCritical Value
MW-2A 60.5625 12.3125 37.0486
MW-3A 48.75 0.5 37.0486
CD-4 57.4375 9.1875 37.0486
CD-4D 56.25 8 37.0486
MW-5A 53.4375 5.1875 37.0486
MW-7 82.4375 34.1875 37.0486
MW-11 114.625 66.375 37.0486
MW-12 130.75 82.5 37.0486

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 61

12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

Background Rank Sum = 976
Background Rank Mean = 61

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<1 61



12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

MW-3A 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

CD-4 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61



11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

CD-4D 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

MW-5A 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

MW-7 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61



5/18/2009 ND<1 61
11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

MW-11 8/11/2004 3.58 137
12/13/2004 4.46 144
5/25/2005 3.87 141

12/12/2005 3.8 138
6/7/2006 4.19 143

11/6/2006 3.82 140
6/12/2007 3.8 139

10/25/2007 3.37 135
5/29/2008 3.38 136

11/13/2008 3.08 131
5/18/2009 3.88 142

11/18/2009 2.88 128
5/26/2010 3.11 132

11/17/2010 3.18 133
5/31/2011 2.96 130

11/14/2011 3.29 134
Rank Sum = 2183
Rank Mean = 136.438

MW-12 8/11/2004 1.46 124
12/13/2004 1.71 126
5/25/2005 1.44 123

12/12/2005 ND<1 61
6/7/2006 1.69 125

11/6/2006 1.13 122
6/12/2007 1.78 127

10/25/2007 2.9 129
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 1425
Rank Mean = 89.0625

Calculation Results:
Kruskal-Wallis H Statistic = 48.6259
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 119.556
95% Confidence comparison value is 15.5073 at 8 degrees of freedom



48.6259 > 15.5073 indicating a significant group difference at 5% significance level
119.556 > 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 61
Well Mean Rank Dif from BkCritical Value
MW-2A 61 0 34.3086
MW-3A 61 0 34.3086
CD-4 61 0 34.3086
CD-4D 61 0 34.3086
MW-5A 61 0 34.3086
MW-7 61 0 34.3086
MW-11 136.438 75.4375 34.3086
MW-12 89.0625 28.0625 34.3086

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 61
Well Mean Rank Dif from BkCritical Value
MW-2A 61 0 37.0486
MW-3A 61 0 37.0486
CD-4 61 0 37.0486
CD-4D 61 0 37.0486
MW-5A 61 0 37.0486
MW-7 61 0 37.0486
MW-11 136.438 75.4375 37.0486
MW-12 89.0625 28.0625 37.0486

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 61

12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61



5/18/2009 ND<1 61
11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

Background Rank Sum = 976
Background Rank Mean = 61

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<1 61

12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

MW-3A 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61



CD-4 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

CD-4D 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

MW-5A 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61



11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

MW-7 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

MW-11 8/11/2004 21.4 142
12/13/2004 21.4 143
5/25/2005 20.3 139

12/12/2005 19.3 137
6/7/2006 20.4 140

11/6/2006 22.3 144
6/12/2007 21.1 141

10/25/2007 19.5 138
5/29/2008 17.8 133

11/13/2008 18.1 134
5/18/2009 18.9 135

11/18/2009 16.4 130
5/26/2010 19.2 136

11/17/2010 17.4 132
5/31/2011 14.9 129

11/14/2011 16.6 131
Rank Sum = 2184
Rank Mean = 136.5

MW-12 8/11/2004 4.71 126
12/13/2004 4.9 127
5/25/2005 4.42 125

12/12/2005 2.27 122
6/7/2006 4.26 124

11/6/2006 2.98 123
6/12/2007 ND<1 61

10/25/2007 5.98 128



5/29/2008 ND<1 61
11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 1424
Rank Mean = 89

Calculation Results:
Kruskal-Wallis H Statistic = 48.6805
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 119.69
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
48.6805 > 15.5073 indicating a significant group difference at 5% significance level
119.69 > 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 61
Well Mean Rank Dif from BkCritical Value
MW-2A 61 0 34.3086
MW-3A 61 0 34.3086
CD-4 61 0 34.3086
CD-4D 61 0 34.3086
MW-5A 61 0 34.3086
MW-7 61 0 34.3086
MW-11 136.5 75.5 34.3086
MW-12 89 28 34.3086

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 61
Well Mean Rank Dif from BkCritical Value
MW-2A 61 0 37.0486
MW-3A 61 0 37.0486
CD-4 61 0 37.0486
CD-4D 61 0 37.0486
MW-5A 61 0 37.0486
MW-7 61 0 37.0486
MW-11 136.5 75.5 37.0486
MW-12 89 28 37.0486

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 61

12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

Background Rank Sum = 976
Background Rank Mean = 61

Compliance Wells

Well ID Date Result Rank
MW-2A 8/11/2004 ND<1 61

12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

MW-3A 8/11/2004 ND<1 61
12/13/2004 ND<1 61



5/25/2005 ND<1 61
12/12/2005 ND<1 61

6/7/2006 ND<1 61
11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

CD-4 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

CD-4D 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61



Rank Sum = 976
Rank Mean = 61

MW-5A 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

MW-7 8/11/2004 ND<1 61
12/13/2004 ND<1 61
5/25/2005 ND<1 61

12/12/2005 ND<1 61
6/7/2006 ND<1 61

11/6/2006 ND<1 61
6/12/2007 ND<1 61

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 976
Rank Mean = 61

MW-11 8/11/2004 4.85 129
12/13/2004 6.31 140
5/25/2005 5.77 133

12/12/2005 5.82 135
6/7/2006 6.5 142

11/6/2006 5.65 132
6/12/2007 5 130

10/25/2007 6.42 141
5/29/2008 5.88 137

11/13/2008 5.78 134
5/18/2009 5.83 136



11/18/2009 5.1 131
5/26/2010 6.13 139

11/17/2010 6.61 143
5/31/2011 5.89 138

11/14/2011 7.26 144
Rank Sum = 2184
Rank Mean = 136.5

MW-12 8/11/2004 1.32 124
12/13/2004 2.28 128
5/25/2005 1.77 126

12/12/2005 1.12 122
6/7/2006 1.99 127

11/6/2006 1.38 125
6/12/2007 1.28 123

10/25/2007 ND<1 61
5/29/2008 ND<1 61

11/13/2008 ND<1 61
5/18/2009 ND<1 61

11/18/2009 ND<1 61
5/26/2010 ND<1 61

11/17/2010 ND<1 61
5/31/2011 ND<1 61

11/14/2011 ND<1 61
Rank Sum = 1424
Rank Mean = 89

Calculation Results:
Kruskal-Wallis H Statistic = 48.6805
Kruskal-Wallis H Statistic (adjusted for tied non-detects) = 119.69
95% Confidence comparison value is 15.5073 at 8 degrees of freedom
48.6805 > 15.5073 indicating a significant group difference at 5% significance level
119.69 > 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 61
Well Mean Rank Dif from BkCritical Value
MW-2A 61 0 34.3086
MW-3A 61 0 34.3086
CD-4 61 0 34.3086
CD-4D 61 0 34.3086
MW-5A 61 0 34.3086
MW-7 61 0 34.3086
MW-11 136.5 75.5 34.3086
MW-12 89 28 34.3086

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 61
Well Mean Rank Dif from BkCritical Value
MW-2A 61 0 37.0486
MW-3A 61 0 37.0486
CD-4 61 0 37.0486
CD-4D 61 0 37.0486
MW-5A 61 0 37.0486
MW-7 61 0 37.0486
MW-11 136.5 75.5 37.0486
MW-12 89 28 37.0486



  

Laboratory Report Number: L11110588 

 
Gary Babb
Babb & Associates, P.A.
PO Box 37697
Raleigh, NC  27627

Please find enclosed the analytical results for the samples you submitted to Microbac 
Laboratories. Review and compilation of your report was completed by Microbac’s Ohio 
Valley Division (OVD). If you have any questions, comments, or require further assistance 
regarding this report, please contact your service representative listed below. 

This report was reviewed on November 28 2011

Deborah Griffiths – Senior Project Manager
(740) 373-4071
deb.griffiths@microbac.com

I certify that all test results meet all of the requirements of the accrediting authority listed below. All results for soil 
samples are reported on a 'dry-weight' basis unless specified otherwise. Analytical results for water and wastes are 
reported on a 'as received' basis unless specified otherwise. A statement of uncertainty for each analysis is 
available upon request. This laboratory report shall not be reproduced, except in full, without the written approval of 
Microbac Laboratories. The reported results are related only to the samples analyzed as received. 

This report was certified on November 28 2011

 
David Vandenberg – Managing Director
  
State of Origin: NC
Accrediting Authority: Department of the Environment and Natural Resources ID:583
QAPP: Microbac OVD

Microbac Laboratories  * Ohio Valley Division
158 Starlite Drive, Marietta, OH 45750 * T: (740) 373-4071 F: (740) 373-4835 * www.microbac.com

Page 1

L11110588 / 70 total pages Generated: 11/28/2011 10:50



 

Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Record of Sample Receipt and Inspection
Comments/Discrepancies 
This is record of the shipment conditions and the inspection records for the samples received and reported as a sample delivery group 
(SDG).  All of the samples were inspected and observed to conform to our receipt policies, except as noted below.

The following discrepancies were noted:
Discrepancy Resolution

Didn't receive Trip Blanks.

Coolers
Cooler # Temperature Gun Temperature COC # Airbill #

0014575 G 3.0 1001845322260004575000875866164168

0015094 G 4.0 1001845322260004575000875866164157

Inspection Checklist

# Question Result

1 Were shipping coolers sealed? Yes

2 Were custody seals intact? Yes

3 Were cooler temperatures in range of 0-6? Yes

4 Was ice present? Yes

5 Were COC's received/information complete/signed and dated? Yes

6 Were sample containers intact and match COC? No

7 Were sample labels intact and match COC? Yes

8 Were the correct containers and volumes received? Yes

9 Were samples received within EPA hold times? Yes

10 Were correct perservatives used? (water only) Yes

11 Were pH ranges acceptable? (voa's excluded) Yes

12 Were VOA samples free of headspace (less than 6mm)? Yes

Microbac Laboratories ● Ohio Valley Division
158 Starlite Drive, Marietta, OH  45750 ● T: (740)373-4071 F: (740)373-4835

www.microbac.com
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Samples Received
Client ID Laboratory ID Date Collected Date Received

2401-MW-1A L11110588-01 11/14/2011 15:06 11/16/2011 11:43

2401-MW-2A L11110588-02 11/14/2011 15:21 11/16/2011 11:43

2401-MW-3A L11110588-03 11/14/2011 14:27 11/16/2011 11:43

2401-MW-5A L11110588-04 11/14/2011 15:58 11/16/2011 11:43

2401-MW-7 L11110588-05 11/14/2011 15:41 11/16/2011 11:43

2401-MW-11 L11110588-06 11/14/2011 14:35 11/16/2011 11:43

2401-MW-12 L11110588-07 11/14/2011 14:48 11/16/2011 11:43

2401-CD-4 L11110588-08 11/14/2011 13:33 11/16/2011 11:43

2401-CD-4D L11110588-09 11/14/2011 13:39 11/16/2011 11:43

2401-US-1 L11110588-10 11/14/2011 14:57 11/16/2011 11:43

2401-DS-1 L11110588-11 11/14/2011 16:19 11/16/2011 11:43

Microbac Laboratories ● Ohio Valley Division
158 Starlite Drive, Marietta, OH  45750 ● T: (740)373-4071 F: (740)373-4835

www.microbac.com
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Microbac Laboratories
Case Narrative

Login Number: L11110588
Department: Volatiles
Analyst: Franci Bolden

METHOD 

Preparation SW-846 5030C/5035A

Analysis SW-846 8260B

HOLDING TIMES 

Sample Preparation: All holding times were met.

Sample Analysis: All holding times were met.

PREPARATION 

Sample preparation proceeded normally.

CALIBRATION 

Initial Calibration: For all compounds that yielded a %RSD greater than 15%, linear or higher order equations were 
applied. All acceptance criteria were met.

Alternate Source Standards: All acceptance criteria were met.

Continuing Calibration and Tune: All acceptance criteria were met.

BATCH QA/QC 

Method Blank: All acceptance criteria were met.

Laboratory Control Sample: All acceptance criteria were met.

Matrix Spikes: The MS/MSD results were not associated with this sample delivery group (SDG), due to insufficient 
volume of sample. The laboratory included an LCS and LCS duplicate in the preparation batch in lieu of the NELAC 
prescribed MS/MSD. Microbac Laboratories recommends site specific MS/MSD samples to avoid possible data 
qualifications.

SAMPLES 

Internal Standards: All acceptance criteria were met.

Surrogates: All acceptance criteria were met.

Other: None.

Manual Integration Reason Codes 

Reason #1: Data System Fails to Select Correct Peak. In some cases the chromatography system selects and 
integrates the 'wrong peak'. In this case the analyst must correct the selection and force the system to integrate the proper 
peak. Other times the system may miss the peak completely.

Reason #2: Data System Splits the Peak Incorrectly or Integrates a False Peak as a Rider Peak. This phenomena is 
common at low concentrations where the signal:noise ratio is low. A single compound (peak) is incorrectly split into 
multiple peaks or integrated as a main peak with one or more rider peaks resulting in low area 
counts for the target compound.

Reason #3: Improperly Integrated Isomers and/or coeluting compounds. This system often fails to distinguish 
coeluting compounds and or isomers. The integration areas and concentrations are wrong, and they must be corrected by 
manual integration. Prime examples are benzo(k)fluoranthene and benzo(b)fluoranthene which are often unresolved and 
integrated improperly when both are present at low concentrations in standards or samples.

Reason #4: System Establishes Incorrect Baseline. There are numerous situations in chromatography where the 
system establishes the baseline incorrectly. Some baseline errors will be obvious to the analyst and should be corrected 
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Page 4

L11110588 / 70 total pages Generated: 11/28/2011 10:50



via manual procedures.

Reason #5: Miscellaneous. Other situations involving integration errors may require in-depth review and technical 
judgment. These cases should be brought to the attention of the laboratory management. If the form of manual integration 
is not clearly covered by these four cases, then review and approval by the Managing Director or the QAO will be 
required.

I certify that this data package is in compliance with the terms and conditions agreed to by the client and Microbac 
Laboratories Inc., both technically and for completeness, except for the conditions noted above. Release of the data 
contained in this hard copy data package has been authorized by the Laboratory Manager or designated person, as 
verified by the following signature.

Narrative ID: 39052
Approved By: Michael Albertson
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Microbac Laboratories
Case Narrative

Login Number: L11110588
Department: Metals
Analyst: Ji Hu

METHOD 

Preparation: SW-846 3015

Analysis: SW-846 6020

HOLDING TIMES 

Sample Preparation: All holding times were met.

Sample Analysis: All holding times were met.

PREPARATION 

Sample preparation proceeded normally.

CALIBRATION 

Initial Calibration: All acceptance criteria were met.

Alternate Source Standards: All acceptance criteria were met.

Interference Check Standards: All acceptance criteria were met.

Continuing Calibration: All acceptance criteria were met.

Continuing Calibration Blank: All acceptance criteria were met.

Low Level Check: All acceptance criteria were met.

BATCH QA/QC 

Method Blank: All acceptance criteria were met.

Laboratory Control Sample: All acceptance criteria were met.

Serial Dilution/Post Digestion Spikes: All acceptance criteria were met.

Matrix Spikes: All acceptance criteria were met.

SAMPLES 

Samples: WG382473 - Client sample 03 required dilution analysis in order to obtain a result for arsenic within the linear 
range. Client sample 07 required dilution analysis in order to obtain a result for zinc within the linear range.

Narrative ID: 38778
Approved By: Maren Beery
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Manual Integrations
Microbac Laboratories Inc.

The following report lists the analytes that were manually integrated.
Method: 8260

Sample # Type Analyte File ID Dilution Code #

Sample # Type Analyte File ID Dilution Code #

Sample # Type Analyte File ID Dilution Code #

Reason Code Descriptions
Code Description

1 Data system fails to select the correct peak

2 Data system splits the peak incorrectly or integrates a false peak as a rider peak

3 Improperly integrated isomers and/or coeluting compounds

4 System established incorrect baseline

5 Miscellaneous

Page 1 of 1 Generated at Nov 28, 2011 10:50

 

Page 7

L11110588 / 70 total pages Generated: 11/28/2011 10:50



Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-01 PrePrep Method: N/A Instrument: HPMS11

Client ID: 2401-MW-1A Prep Method: 5030B/5030C/5035A Prep Date: N/A

Matrix: Water Analytical Method: 8260B Cal Date: 11/18/2011 18:14

Workgroup #: WG382756 Analyst: FJB Run Date: 11/22/2011 15:37

Collect Date: 11/14/2011 15:06 Dilution: 1 File ID: 11M79507

Sample Tag: 01 Units: ug/L

Analyte CAS # Result Qual RL MDL

1,1,1,2-Tetrachloroethane 630-20-6 ND 1.00 0.250

1,1,1-Trichloroethane 71-55-6 ND 1.00 0.250

1,1,2,2-Tetrachloroethane 79-34-5 ND 1.00 0.200

1,1,2-Trichloroethane 79-00-5 ND 1.00 0.250

1,1-Dichloroethane 75-34-3 ND 1.00 0.125

1,1-Dichloroethene 75-35-4 ND 1.00 0.500

1,1-Dichloropropene 563-58-6 ND 1.00 0.250

1,2,3-Trichloropropane 96-18-4 ND 1.00 0.500

1,2-Dibromo-3-chloropropane 96-12-8 ND 2.00 1.00

1,2-Dibromoethane 106-93-4 ND 1.00 0.250

1,2-Dichlorobenzene 95-50-1 ND 1.00 0.125

1,2-Dichloroethane 107-06-2 ND 1.00 0.250

1,2-Dichloropropane 78-87-5 ND 1.00 0.200

1,3-Dichlorobenzene 541-73-1 ND 1.00 0.250

1,4-Dichlorobenzene 106-46-7 ND 1.00 0.125

2-Butanone 78-93-3 ND 5.00 2.50

2-Hexanone 591-78-6 ND 5.00 2.50

4-Methyl-2-pentanone 108-10-1 ND 5.00 2.50

Acetone 67-64-1 ND 5.00 2.50

Acetonitrile 75-05-8 ND 100 50.0

Acrylonitrile 107-13-1 ND 5.00 2.50

Benzene 71-43-2 ND 1.00 0.125

Bromochloromethane 74-97-5 ND 1.00 0.200

Bromodichloromethane 75-27-4 ND 1.00 0.250

Bromoform 75-25-2 ND 1.00 0.500

Bromomethane 74-83-9 ND 1.00 0.500

Carbon disulfide 75-15-0 ND 1.00 0.500

Carbon tetrachloride 56-23-5 ND 1.00 0.250

Chlorobenzene 108-90-7 ND 1.00 0.125

Chlorodibromomethane 124-48-1 ND 1.00 0.250

Chloroethane 75-00-3 ND 1.00 0.500

Chloroform 67-66-3 ND 1.00 0.125

Chloromethane 74-87-3 ND 1.00 0.500

cis-1,2-Dichloroethene 156-59-2 ND 1.00 0.250

cis-1,3-Dichloropropene 10061-01-5 ND 1.00 0.250

Dibromomethane 74-95-3 ND 1.00 0.250

Ethylbenzene 100-41-4 ND 1.00 0.250

Iodomethane 74-88-4 ND 1.00 0.500

m-,p-Xylene 179601-23-1 ND 1.00 0.500

Methylene chloride 75-09-2 ND 1.00 0.250
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Analyte CAS # Result Qual RL MDL

o-Xylene 95-47-6 ND 1.00 0.250

Styrene 100-42-5 ND 1.00 0.125

Tetrachloroethene 127-18-4 ND 1.00 0.250

Toluene 108-88-3 ND 1.00 0.250

trans-1,2-Dichloroethene 156-60-5 ND 1.00 0.250

trans-1,3-Dichloropropene 10061-02-6 ND 1.00 0.500

trans-1,4-Dichloro-2-Butene 110-57-6 ND 5.00 2.50

Trichloroethene 79-01-6 ND 1.00 0.250

Trichlorofluoromethane 75-69-4 ND 1.00 0.250

Vinyl acetate 108-05-4 ND 5.00 2.50

Vinyl chloride 75-01-4 ND 1.00 0.250

Surrogate Recovery Lower Limit Upper Limit Q

1,2-Dichloroethane-d4 99.1 80 120

4-Bromofluorobenzene 103 86 115

Dibromofluoromethane 103 86 118

Toluene-d8 105 88 110

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-01 PrePrep Method: N/A Instrument: PE-ICP2

Client ID: 2401-MW-1A Prep Method: 3005A Prep Date: 11/17/2011 07:09

Matrix: Water Analytical Method: 6010B Cal Date: 11/18/2011 16:02

Workgroup #: WG382360 Analyst: KHR Run Date: 11/18/2011 19:47

Collect Date: 11/14/2011 15:06 Dilution: 1 File ID: P2.111811.194726

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Barium, Total 7440-39-3 0.0221 0.0100 0.00500

Beryllium, Total 7440-41-7 ND 0.0100 0.00500

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-01 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-MW-1A Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/18/2011 16:50

Workgroup #: WG382473 Analyst: JYH Run Date: 11/19/2011 06:57

Collect Date: 11/14/2011 15:06 Dilution: 1 File ID: EL.111911.065718

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Antimony, Total 7440-36-0 ND 0.00100 0.000500

Arsenic, Total 7440-38-2 ND 0.00100 0.000500

Cadmium, Total 7440-43-9 ND 0.000600 0.000300

Chromium, Total 7440-47-3 0.00193 J 0.00200 0.00100

Cobalt, Total 7440-48-4 0.00107 0.00100 0.000500

Copper, Total 7440-50-8 ND 0.00200 0.00100

Lead, Total 7439-92-1 0.000577 J 0.00100 0.000500

Nickel, Total 7440-02-0 ND 0.00400 0.00200

Selenium, Total 7782-49-2 0.000771 J 0.00100 0.000500

Silver, Total 7440-22-4 ND 0.00100 0.000500

Thallium, Total 7440-28-0 ND 0.000200 0.000100

Vanadium, Total 7440-62-2 0.000763 J 0.00100 0.000500

Zinc, Total 7440-66-6 ND 0.0250 0.0125

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-02 PrePrep Method: N/A Instrument: HPMS11

Client ID: 2401-MW-2A Prep Method: 5030B/5030C/5035A Prep Date: N/A

Matrix: Water Analytical Method: 8260B Cal Date: 11/18/2011 18:14

Workgroup #: WG382756 Analyst: FJB Run Date: 11/22/2011 16:08

Collect Date: 11/14/2011 15:21 Dilution: 1 File ID: 11M79508

Sample Tag: 01 Units: ug/L

Analyte CAS # Result Qual RL MDL

1,1,1,2-Tetrachloroethane 630-20-6 ND 1.00 0.250

1,1,1-Trichloroethane 71-55-6 ND 1.00 0.250

1,1,2,2-Tetrachloroethane 79-34-5 ND 1.00 0.200

1,1,2-Trichloroethane 79-00-5 ND 1.00 0.250

1,1-Dichloroethane 75-34-3 ND 1.00 0.125

1,1-Dichloroethene 75-35-4 ND 1.00 0.500

1,1-Dichloropropene 563-58-6 ND 1.00 0.250

1,2,3-Trichloropropane 96-18-4 ND 1.00 0.500

1,2-Dibromo-3-chloropropane 96-12-8 ND 2.00 1.00

1,2-Dibromoethane 106-93-4 ND 1.00 0.250

1,2-Dichlorobenzene 95-50-1 ND 1.00 0.125

1,2-Dichloroethane 107-06-2 ND 1.00 0.250

1,2-Dichloropropane 78-87-5 ND 1.00 0.200

1,3-Dichlorobenzene 541-73-1 ND 1.00 0.250

1,4-Dichlorobenzene 106-46-7 ND 1.00 0.125

2-Butanone 78-93-3 ND 5.00 2.50

2-Hexanone 591-78-6 ND 5.00 2.50

4-Methyl-2-pentanone 108-10-1 ND 5.00 2.50

Acetone 67-64-1 ND 5.00 2.50

Acetonitrile 75-05-8 ND 100 50.0

Acrylonitrile 107-13-1 ND 5.00 2.50

Benzene 71-43-2 ND 1.00 0.125

Bromochloromethane 74-97-5 ND 1.00 0.200

Bromodichloromethane 75-27-4 ND 1.00 0.250

Bromoform 75-25-2 ND 1.00 0.500

Bromomethane 74-83-9 ND 1.00 0.500

Carbon disulfide 75-15-0 ND 1.00 0.500

Carbon tetrachloride 56-23-5 ND 1.00 0.250

Chlorobenzene 108-90-7 ND 1.00 0.125

Chlorodibromomethane 124-48-1 ND 1.00 0.250

Chloroethane 75-00-3 ND 1.00 0.500

Chloroform 67-66-3 ND 1.00 0.125

Chloromethane 74-87-3 ND 1.00 0.500

cis-1,2-Dichloroethene 156-59-2 ND 1.00 0.250

cis-1,3-Dichloropropene 10061-01-5 ND 1.00 0.250

Dibromomethane 74-95-3 ND 1.00 0.250

Ethylbenzene 100-41-4 ND 1.00 0.250

Iodomethane 74-88-4 ND 1.00 0.500

m-,p-Xylene 179601-23-1 ND 1.00 0.500
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Analyte CAS # Result Qual RL MDL

Methylene chloride 75-09-2 ND 1.00 0.250

o-Xylene 95-47-6 ND 1.00 0.250

Styrene 100-42-5 ND 1.00 0.125

Tetrachloroethene 127-18-4 ND 1.00 0.250

Toluene 108-88-3 ND 1.00 0.250

trans-1,2-Dichloroethene 156-60-5 ND 1.00 0.250

trans-1,3-Dichloropropene 10061-02-6 ND 1.00 0.500

trans-1,4-Dichloro-2-Butene 110-57-6 ND 5.00 2.50

Trichloroethene 79-01-6 ND 1.00 0.250

Trichlorofluoromethane 75-69-4 ND 1.00 0.250

Vinyl acetate 108-05-4 ND 5.00 2.50

Vinyl chloride 75-01-4 ND 1.00 0.250

Surrogate Recovery Lower Limit Upper Limit Q

1,2-Dichloroethane-d4 100 80 120

4-Bromofluorobenzene 105 86 115

Dibromofluoromethane 104 86 118

Toluene-d8 104 88 110

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-02 PrePrep Method: N/A Instrument: PE-ICP2

Client ID: 2401-MW-2A Prep Method: 3005A Prep Date: 11/17/2011 07:09

Matrix: Water Analytical Method: 6010B Cal Date: 11/18/2011 16:02

Workgroup #: WG382360 Analyst: KHR Run Date: 11/18/2011 19:54

Collect Date: 11/14/2011 15:21 Dilution: 1 File ID: P2.111811.195416

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Barium, Total 7440-39-3 0.0382 0.0100 0.00500

Beryllium, Total 7440-41-7 ND 0.0100 0.00500

ND Not detected at or above the reporting limit (RL).

Page 7 of 47 Generated at Nov 28, 2011 10:47

Page 14

L11110588 / 70 total pages Generated: 11/28/2011 10:50



Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-02 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-MW-2A Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/18/2011 16:50

Workgroup #: WG382473 Analyst: JYH Run Date: 11/19/2011 07:04

Collect Date: 11/14/2011 15:21 Dilution: 1 File ID: EL.111911.070445

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Antimony, Total 7440-36-0 ND 0.00100 0.000500

Arsenic, Total 7440-38-2 0.000685 J 0.00100 0.000500

Cadmium, Total 7440-43-9 ND 0.000600 0.000300

Chromium, Total 7440-47-3 0.00436 0.00200 0.00100

Cobalt, Total 7440-48-4 0.00177 0.00100 0.000500

Copper, Total 7440-50-8 0.00127 J 0.00200 0.00100

Lead, Total 7439-92-1 ND 0.00100 0.000500

Nickel, Total 7440-02-0 0.00280 J 0.00400 0.00200

Selenium, Total 7782-49-2 0.00153 0.00100 0.000500

Silver, Total 7440-22-4 ND 0.00100 0.000500

Thallium, Total 7440-28-0 ND 0.000200 0.000100

Vanadium, Total 7440-62-2 0.00169 0.00100 0.000500

Zinc, Total 7440-66-6 0.0175 J 0.0250 0.0125

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-03 PrePrep Method: N/A Instrument: HPMS11

Client ID: 2401-MW-3A Prep Method: 5030B/5030C/5035A Prep Date: N/A

Matrix: Water Analytical Method: 8260B Cal Date: 11/18/2011 18:14

Workgroup #: WG382756 Analyst: FJB Run Date: 11/22/2011 16:39

Collect Date: 11/14/2011 14:27 Dilution: 1 File ID: 11M79509

Sample Tag: 01 Units: ug/L

Analyte CAS # Result Qual RL MDL

1,1,1,2-Tetrachloroethane 630-20-6 ND 1.00 0.250

1,1,1-Trichloroethane 71-55-6 ND 1.00 0.250

1,1,2,2-Tetrachloroethane 79-34-5 ND 1.00 0.200

1,1,2-Trichloroethane 79-00-5 ND 1.00 0.250

1,1-Dichloroethane 75-34-3 ND 1.00 0.125

1,1-Dichloroethene 75-35-4 ND 1.00 0.500

1,1-Dichloropropene 563-58-6 ND 1.00 0.250

1,2,3-Trichloropropane 96-18-4 ND 1.00 0.500

1,2-Dibromo-3-chloropropane 96-12-8 ND 2.00 1.00

1,2-Dibromoethane 106-93-4 ND 1.00 0.250

1,2-Dichlorobenzene 95-50-1 ND 1.00 0.125

1,2-Dichloroethane 107-06-2 ND 1.00 0.250

1,2-Dichloropropane 78-87-5 ND 1.00 0.200

1,3-Dichlorobenzene 541-73-1 ND 1.00 0.250

1,4-Dichlorobenzene 106-46-7 ND 1.00 0.125

2-Butanone 78-93-3 ND 5.00 2.50

2-Hexanone 591-78-6 ND 5.00 2.50

4-Methyl-2-pentanone 108-10-1 ND 5.00 2.50

Acetone 67-64-1 5.03 5.00 2.50

Acetonitrile 75-05-8 ND 100 50.0

Acrylonitrile 107-13-1 ND 5.00 2.50

Benzene 71-43-2 ND 1.00 0.125

Bromochloromethane 74-97-5 ND 1.00 0.200

Bromodichloromethane 75-27-4 ND 1.00 0.250

Bromoform 75-25-2 ND 1.00 0.500

Bromomethane 74-83-9 ND 1.00 0.500

Carbon disulfide 75-15-0 0.586 J 1.00 0.500

Carbon tetrachloride 56-23-5 ND 1.00 0.250

Chlorobenzene 108-90-7 ND 1.00 0.125

Chlorodibromomethane 124-48-1 ND 1.00 0.250

Chloroethane 75-00-3 ND 1.00 0.500

Chloroform 67-66-3 ND 1.00 0.125

Chloromethane 74-87-3 ND 1.00 0.500

cis-1,2-Dichloroethene 156-59-2 ND 1.00 0.250

cis-1,3-Dichloropropene 10061-01-5 ND 1.00 0.250

Dibromomethane 74-95-3 ND 1.00 0.250

Ethylbenzene 100-41-4 ND 1.00 0.250

Iodomethane 74-88-4 ND 1.00 0.500

m-,p-Xylene 179601-23-1 ND 1.00 0.500
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Analyte CAS # Result Qual RL MDL

Methylene chloride 75-09-2 ND 1.00 0.250

o-Xylene 95-47-6 ND 1.00 0.250

Styrene 100-42-5 ND 1.00 0.125

Tetrachloroethene 127-18-4 ND 1.00 0.250

Toluene 108-88-3 ND 1.00 0.250

trans-1,2-Dichloroethene 156-60-5 ND 1.00 0.250

trans-1,3-Dichloropropene 10061-02-6 ND 1.00 0.500

trans-1,4-Dichloro-2-Butene 110-57-6 ND 5.00 2.50

Trichloroethene 79-01-6 ND 1.00 0.250

Trichlorofluoromethane 75-69-4 ND 1.00 0.250

Vinyl acetate 108-05-4 ND 5.00 2.50

Vinyl chloride 75-01-4 ND 1.00 0.250

Surrogate Recovery Lower Limit Upper Limit Q

1,2-Dichloroethane-d4 98.9 80 120

4-Bromofluorobenzene 104 86 115

Dibromofluoromethane 102 86 118

Toluene-d8 105 88 110

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-03 PrePrep Method: N/A Instrument: PE-ICP2

Client ID: 2401-MW-3A Prep Method: 3005A Prep Date: 11/17/2011 07:09

Matrix: Water Analytical Method: 6010B Cal Date: 11/18/2011 16:02

Workgroup #: WG382360 Analyst: KHR Run Date: 11/18/2011 20:01

Collect Date: 11/14/2011 14:27 Dilution: 1 File ID: P2.111811.200110

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Barium, Total 7440-39-3 0.111 0.0100 0.00500

Beryllium, Total 7440-41-7 ND 0.0100 0.00500

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-03 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-MW-3A Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/18/2011 16:50

Workgroup #: WG382473 Analyst: JYH Run Date: 11/19/2011 07:12

Collect Date: 11/14/2011 14:27 Dilution: 1 File ID: EL.111911.071213

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Antimony, Total 7440-36-0 0.0111 0.00100 0.000500

Cadmium, Total 7440-43-9 ND 0.000600 0.000300

Chromium, Total 7440-47-3 0.00108 J 0.00200 0.00100

Cobalt, Total 7440-48-4 0.0403 0.00100 0.000500

Copper, Total 7440-50-8 ND 0.00200 0.00100

Lead, Total 7439-92-1 ND 0.00100 0.000500

Nickel, Total 7440-02-0 0.0795 0.00400 0.00200

Selenium, Total 7782-49-2 0.00240 0.00100 0.000500

Silver, Total 7440-22-4 ND 0.00100 0.000500

Thallium, Total 7440-28-0 ND 0.000200 0.000100

Vanadium, Total 7440-62-2 0.00252 0.00100 0.000500

Zinc, Total 7440-66-6 0.0282 0.0250 0.0125

I Semiquantitative result (out of instrument calibration range)

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-03 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-MW-3A Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/21/2011 09:48

Workgroup #: WG382473 Analyst: JYH Run Date: 11/21/2011 14:36

Collect Date: 11/14/2011 14:27 Dilution: 10 File ID: EL.112111.143626

Sample Tag: DL01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Arsenic, Total 7440-38-2 0.212 0.0100 0.00500

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-04 PrePrep Method: N/A Instrument: HPMS11

Client ID: 2401-MW-5A Prep Method: 5030B/5030C/5035A Prep Date: N/A

Matrix: Water Analytical Method: 8260B Cal Date: 11/18/2011 18:14

Workgroup #: WG382756 Analyst: FJB Run Date: 11/22/2011 17:10

Collect Date: 11/14/2011 15:58 Dilution: 1 File ID: 11M79510

Sample Tag: 01 Units: ug/L

Analyte CAS # Result Qual RL MDL

1,1,1,2-Tetrachloroethane 630-20-6 ND 1.00 0.250

1,1,1-Trichloroethane 71-55-6 ND 1.00 0.250

1,1,2,2-Tetrachloroethane 79-34-5 ND 1.00 0.200

1,1,2-Trichloroethane 79-00-5 ND 1.00 0.250

1,1-Dichloroethane 75-34-3 ND 1.00 0.125

1,1-Dichloroethene 75-35-4 ND 1.00 0.500

1,1-Dichloropropene 563-58-6 ND 1.00 0.250

1,2,3-Trichloropropane 96-18-4 ND 1.00 0.500

1,2-Dibromo-3-chloropropane 96-12-8 ND 2.00 1.00

1,2-Dibromoethane 106-93-4 ND 1.00 0.250

1,2-Dichlorobenzene 95-50-1 ND 1.00 0.125

1,2-Dichloroethane 107-06-2 ND 1.00 0.250

1,2-Dichloropropane 78-87-5 ND 1.00 0.200

1,3-Dichlorobenzene 541-73-1 ND 1.00 0.250

1,4-Dichlorobenzene 106-46-7 ND 1.00 0.125

2-Butanone 78-93-3 ND 5.00 2.50

2-Hexanone 591-78-6 ND 5.00 2.50

4-Methyl-2-pentanone 108-10-1 ND 5.00 2.50

Acetone 67-64-1 ND 5.00 2.50

Acetonitrile 75-05-8 ND 100 50.0

Acrylonitrile 107-13-1 ND 5.00 2.50

Benzene 71-43-2 ND 1.00 0.125

Bromochloromethane 74-97-5 ND 1.00 0.200

Bromodichloromethane 75-27-4 ND 1.00 0.250

Bromoform 75-25-2 ND 1.00 0.500

Bromomethane 74-83-9 ND 1.00 0.500

Carbon disulfide 75-15-0 ND 1.00 0.500

Carbon tetrachloride 56-23-5 ND 1.00 0.250

Chlorobenzene 108-90-7 ND 1.00 0.125

Chlorodibromomethane 124-48-1 ND 1.00 0.250

Chloroethane 75-00-3 ND 1.00 0.500

Chloroform 67-66-3 ND 1.00 0.125

Chloromethane 74-87-3 ND 1.00 0.500

cis-1,2-Dichloroethene 156-59-2 ND 1.00 0.250

cis-1,3-Dichloropropene 10061-01-5 ND 1.00 0.250

Dibromomethane 74-95-3 ND 1.00 0.250

Ethylbenzene 100-41-4 ND 1.00 0.250

Iodomethane 74-88-4 ND 1.00 0.500

m-,p-Xylene 179601-23-1 ND 1.00 0.500
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Analyte CAS # Result Qual RL MDL

Methylene chloride 75-09-2 ND 1.00 0.250

o-Xylene 95-47-6 ND 1.00 0.250

Styrene 100-42-5 ND 1.00 0.125

Tetrachloroethene 127-18-4 ND 1.00 0.250

Toluene 108-88-3 ND 1.00 0.250

trans-1,2-Dichloroethene 156-60-5 ND 1.00 0.250

trans-1,3-Dichloropropene 10061-02-6 ND 1.00 0.500

trans-1,4-Dichloro-2-Butene 110-57-6 ND 5.00 2.50

Trichloroethene 79-01-6 ND 1.00 0.250

Trichlorofluoromethane 75-69-4 ND 1.00 0.250

Vinyl acetate 108-05-4 ND 5.00 2.50

Vinyl chloride 75-01-4 ND 1.00 0.250

Surrogate Recovery Lower Limit Upper Limit Q

1,2-Dichloroethane-d4 99.3 80 120

4-Bromofluorobenzene 106 86 115

Dibromofluoromethane 103 86 118

Toluene-d8 104 88 110

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-04 PrePrep Method: N/A Instrument: PE-ICP2

Client ID: 2401-MW-5A Prep Method: 3005A Prep Date: 11/17/2011 07:09

Matrix: Water Analytical Method: 6010B Cal Date: 11/18/2011 16:02

Workgroup #: WG382360 Analyst: KHR Run Date: 11/18/2011 20:08

Collect Date: 11/14/2011 15:58 Dilution: 1 File ID: P2.111811.200804

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Barium, Total 7440-39-3 0.331 0.0100 0.00500

Beryllium, Total 7440-41-7 ND 0.0100 0.00500

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-04 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-MW-5A Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/18/2011 16:50

Workgroup #: WG382473 Analyst: JYH Run Date: 11/19/2011 07:19

Collect Date: 11/14/2011 15:58 Dilution: 1 File ID: EL.111911.071942

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Antimony, Total 7440-36-0 ND 0.00100 0.000500

Arsenic, Total 7440-38-2 ND 0.00100 0.000500

Cadmium, Total 7440-43-9 ND 0.000600 0.000300

Chromium, Total 7440-47-3 ND 0.00200 0.00100

Cobalt, Total 7440-48-4 ND 0.00100 0.000500

Copper, Total 7440-50-8 ND 0.00200 0.00100

Lead, Total 7439-92-1 ND 0.00100 0.000500

Nickel, Total 7440-02-0 0.00251 J 0.00400 0.00200

Selenium, Total 7782-49-2 0.000992 J 0.00100 0.000500

Silver, Total 7440-22-4 ND 0.00100 0.000500

Thallium, Total 7440-28-0 ND 0.000200 0.000100

Vanadium, Total 7440-62-2 0.00109 0.00100 0.000500

Zinc, Total 7440-66-6 0.0127 J 0.0250 0.0125

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-05 PrePrep Method: N/A Instrument: HPMS11

Client ID: 2401-MW-7 Prep Method: 5030B/5030C/5035A Prep Date: N/A

Matrix: Water Analytical Method: 8260B Cal Date: 11/18/2011 18:14

Workgroup #: WG382756 Analyst: FJB Run Date: 11/22/2011 17:41

Collect Date: 11/14/2011 15:41 Dilution: 1 File ID: 11M79511

Sample Tag: 01 Units: ug/L

Analyte CAS # Result Qual RL MDL

1,1,1,2-Tetrachloroethane 630-20-6 ND 1.00 0.250

1,1,1-Trichloroethane 71-55-6 ND 1.00 0.250

1,1,2,2-Tetrachloroethane 79-34-5 ND 1.00 0.200

1,1,2-Trichloroethane 79-00-5 ND 1.00 0.250

1,1-Dichloroethane 75-34-3 ND 1.00 0.125

1,1-Dichloroethene 75-35-4 ND 1.00 0.500

1,1-Dichloropropene 563-58-6 ND 1.00 0.250

1,2,3-Trichloropropane 96-18-4 ND 1.00 0.500

1,2-Dibromo-3-chloropropane 96-12-8 ND 2.00 1.00

1,2-Dibromoethane 106-93-4 ND 1.00 0.250

1,2-Dichlorobenzene 95-50-1 ND 1.00 0.125

1,2-Dichloroethane 107-06-2 ND 1.00 0.250

1,2-Dichloropropane 78-87-5 ND 1.00 0.200

1,3-Dichlorobenzene 541-73-1 ND 1.00 0.250

1,4-Dichlorobenzene 106-46-7 ND 1.00 0.125

2-Butanone 78-93-3 ND 5.00 2.50

2-Hexanone 591-78-6 ND 5.00 2.50

4-Methyl-2-pentanone 108-10-1 ND 5.00 2.50

Acetone 67-64-1 3.83 J 5.00 2.50

Acetonitrile 75-05-8 ND 100 50.0

Acrylonitrile 107-13-1 ND 5.00 2.50

Benzene 71-43-2 ND 1.00 0.125

Bromochloromethane 74-97-5 ND 1.00 0.200

Bromodichloromethane 75-27-4 ND 1.00 0.250

Bromoform 75-25-2 ND 1.00 0.500

Bromomethane 74-83-9 ND 1.00 0.500

Carbon disulfide 75-15-0 ND 1.00 0.500

Carbon tetrachloride 56-23-5 ND 1.00 0.250

Chlorobenzene 108-90-7 ND 1.00 0.125

Chlorodibromomethane 124-48-1 ND 1.00 0.250

Chloroethane 75-00-3 ND 1.00 0.500

Chloroform 67-66-3 ND 1.00 0.125

Chloromethane 74-87-3 ND 1.00 0.500

cis-1,2-Dichloroethene 156-59-2 ND 1.00 0.250

cis-1,3-Dichloropropene 10061-01-5 ND 1.00 0.250

Dibromomethane 74-95-3 ND 1.00 0.250

Ethylbenzene 100-41-4 ND 1.00 0.250

Iodomethane 74-88-4 ND 1.00 0.500

m-,p-Xylene 179601-23-1 ND 1.00 0.500
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Analyte CAS # Result Qual RL MDL

Methylene chloride 75-09-2 ND 1.00 0.250

o-Xylene 95-47-6 ND 1.00 0.250

Styrene 100-42-5 ND 1.00 0.125

Tetrachloroethene 127-18-4 ND 1.00 0.250

Toluene 108-88-3 ND 1.00 0.250

trans-1,2-Dichloroethene 156-60-5 ND 1.00 0.250

trans-1,3-Dichloropropene 10061-02-6 ND 1.00 0.500

trans-1,4-Dichloro-2-Butene 110-57-6 ND 5.00 2.50

Trichloroethene 79-01-6 ND 1.00 0.250

Trichlorofluoromethane 75-69-4 ND 1.00 0.250

Vinyl acetate 108-05-4 ND 5.00 2.50

Vinyl chloride 75-01-4 ND 1.00 0.250

Surrogate Recovery Lower Limit Upper Limit Q

1,2-Dichloroethane-d4 99.1 80 120

4-Bromofluorobenzene 106 86 115

Dibromofluoromethane 103 86 118

Toluene-d8 104 88 110

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-05 PrePrep Method: N/A Instrument: PE-ICP2

Client ID: 2401-MW-7 Prep Method: 3005A Prep Date: 11/17/2011 07:09

Matrix: Water Analytical Method: 6010B Cal Date: 11/18/2011 16:02

Workgroup #: WG382360 Analyst: KHR Run Date: 11/18/2011 20:28

Collect Date: 11/14/2011 15:41 Dilution: 1 File ID: P2.111811.202844

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Barium, Total 7440-39-3 0.0979 0.0100 0.00500

Beryllium, Total 7440-41-7 ND 0.0100 0.00500

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-05 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-MW-7 Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/18/2011 16:50

Workgroup #: WG382473 Analyst: JYH Run Date: 11/19/2011 07:27

Collect Date: 11/14/2011 15:41 Dilution: 1 File ID: EL.111911.072710

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Antimony, Total 7440-36-0 0.00388 0.00100 0.000500

Arsenic, Total 7440-38-2 0.00197 0.00100 0.000500

Cadmium, Total 7440-43-9 ND 0.000600 0.000300

Chromium, Total 7440-47-3 0.00503 0.00200 0.00100

Cobalt, Total 7440-48-4 0.000735 J 0.00100 0.000500

Copper, Total 7440-50-8 0.00166 J 0.00200 0.00100

Lead, Total 7439-92-1 0.00216 0.00100 0.000500

Nickel, Total 7440-02-0 0.00309 J 0.00400 0.00200

Selenium, Total 7782-49-2 0.00110 0.00100 0.000500

Silver, Total 7440-22-4 ND 0.00100 0.000500

Thallium, Total 7440-28-0 ND 0.000200 0.000100

Vanadium, Total 7440-62-2 0.00197 0.00100 0.000500

Zinc, Total 7440-66-6 0.0762 0.0250 0.0125

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-06 PrePrep Method: N/A Instrument: HPMS11

Client ID: 2401-MW-11 Prep Method: 5030B/5030C/5035A Prep Date: N/A

Matrix: Water Analytical Method: 8260B Cal Date: 11/18/2011 18:14

Workgroup #: WG382756 Analyst: FJB Run Date: 11/22/2011 18:12

Collect Date: 11/14/2011 14:35 Dilution: 1 File ID: 11M79512

Sample Tag: 01 Units: ug/L

Analyte CAS # Result Qual RL MDL

1,1,1,2-Tetrachloroethane 630-20-6 ND 1.00 0.250

1,1,1-Trichloroethane 71-55-6 ND 1.00 0.250

1,1,2,2-Tetrachloroethane 79-34-5 ND 1.00 0.200

1,1,2-Trichloroethane 79-00-5 ND 1.00 0.250

1,1-Dichloroethane 75-34-3 0.260 J 1.00 0.125

1,1-Dichloroethene 75-35-4 ND 1.00 0.500

1,1-Dichloropropene 563-58-6 ND 1.00 0.250

1,2,3-Trichloropropane 96-18-4 ND 1.00 0.500

1,2-Dibromo-3-chloropropane 96-12-8 ND 2.00 1.00

1,2-Dibromoethane 106-93-4 ND 1.00 0.250

1,2-Dichlorobenzene 95-50-1 0.457 J 1.00 0.125

1,2-Dichloroethane 107-06-2 ND 1.00 0.250

1,2-Dichloropropane 78-87-5 ND 1.00 0.200

1,3-Dichlorobenzene 541-73-1 0.325 J 1.00 0.250

1,4-Dichlorobenzene 106-46-7 7.26 1.00 0.125

2-Butanone 78-93-3 ND 5.00 2.50

2-Hexanone 591-78-6 ND 5.00 2.50

4-Methyl-2-pentanone 108-10-1 ND 5.00 2.50

Acetone 67-64-1 ND 5.00 2.50

Acetonitrile 75-05-8 ND 100 50.0

Acrylonitrile 107-13-1 ND 5.00 2.50

Benzene 71-43-2 3.29 1.00 0.125

Bromochloromethane 74-97-5 ND 1.00 0.200

Bromodichloromethane 75-27-4 ND 1.00 0.250

Bromoform 75-25-2 ND 1.00 0.500

Bromomethane 74-83-9 ND 1.00 0.500

Carbon disulfide 75-15-0 0.882 J 1.00 0.500

Carbon tetrachloride 56-23-5 ND 1.00 0.250

Chlorobenzene 108-90-7 16.6 1.00 0.125

Chlorodibromomethane 124-48-1 ND 1.00 0.250

Chloroethane 75-00-3 ND 1.00 0.500

Chloroform 67-66-3 ND 1.00 0.125

Chloromethane 74-87-3 ND 1.00 0.500

cis-1,2-Dichloroethene 156-59-2 0.276 J 1.00 0.250

cis-1,3-Dichloropropene 10061-01-5 ND 1.00 0.250

Dibromomethane 74-95-3 ND 1.00 0.250

Ethylbenzene 100-41-4 ND 1.00 0.250

Iodomethane 74-88-4 ND 1.00 0.500

m-,p-Xylene 179601-23-1 ND 1.00 0.500
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Analyte CAS # Result Qual RL MDL

Methylene chloride 75-09-2 ND 1.00 0.250

o-Xylene 95-47-6 ND 1.00 0.250

Styrene 100-42-5 ND 1.00 0.125

Tetrachloroethene 127-18-4 ND 1.00 0.250

Toluene 108-88-3 ND 1.00 0.250

trans-1,2-Dichloroethene 156-60-5 ND 1.00 0.250

trans-1,3-Dichloropropene 10061-02-6 ND 1.00 0.500

trans-1,4-Dichloro-2-Butene 110-57-6 ND 5.00 2.50

Trichloroethene 79-01-6 ND 1.00 0.250

Trichlorofluoromethane 75-69-4 ND 1.00 0.250

Vinyl acetate 108-05-4 ND 5.00 2.50

Vinyl chloride 75-01-4 ND 1.00 0.250

Surrogate Recovery Lower Limit Upper Limit Q

1,2-Dichloroethane-d4 102 80 120

4-Bromofluorobenzene 105 86 115

Dibromofluoromethane 104 86 118

Toluene-d8 105 88 110

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-06 PrePrep Method: N/A Instrument: PE-ICP2

Client ID: 2401-MW-11 Prep Method: 3005A Prep Date: 11/17/2011 07:09

Matrix: Water Analytical Method: 6010B Cal Date: 11/18/2011 16:02

Workgroup #: WG382360 Analyst: KHR Run Date: 11/18/2011 20:35

Collect Date: 11/14/2011 14:35 Dilution: 1 File ID: P2.111811.203537

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Barium, Total 7440-39-3 0.260 0.0100 0.00500

Beryllium, Total 7440-41-7 ND 0.0100 0.00500

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-06 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-MW-11 Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/18/2011 16:50

Workgroup #: WG382473 Analyst: JYH Run Date: 11/19/2011 07:34

Collect Date: 11/14/2011 14:35 Dilution: 1 File ID: EL.111911.073438

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Antimony, Total 7440-36-0 ND 0.00100 0.000500

Arsenic, Total 7440-38-2 0.0116 0.00100 0.000500

Cadmium, Total 7440-43-9 ND 0.000600 0.000300

Chromium, Total 7440-47-3 0.00556 0.00200 0.00100

Cobalt, Total 7440-48-4 0.0148 0.00100 0.000500

Copper, Total 7440-50-8 ND 0.00200 0.00100

Lead, Total 7439-92-1 ND 0.00100 0.000500

Nickel, Total 7440-02-0 0.0216 0.00400 0.00200

Selenium, Total 7782-49-2 0.00733 0.00100 0.000500

Silver, Total 7440-22-4 ND 0.00100 0.000500

Thallium, Total 7440-28-0 0.000166 J 0.000200 0.000100

Vanadium, Total 7440-62-2 0.00203 0.00100 0.000500

Zinc, Total 7440-66-6 0.0808 0.0250 0.0125

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-07 PrePrep Method: N/A Instrument: HPMS11

Client ID: 2401-MW-12 Prep Method: 5030B/5030C/5035A Prep Date: N/A

Matrix: Water Analytical Method: 8260B Cal Date: 11/18/2011 18:14

Workgroup #: WG382756 Analyst: FJB Run Date: 11/22/2011 18:43

Collect Date: 11/14/2011 14:48 Dilution: 1 File ID: 11M79513

Sample Tag: 01 Units: ug/L

Analyte CAS # Result Qual RL MDL

1,1,1,2-Tetrachloroethane 630-20-6 ND 1.00 0.250

1,1,1-Trichloroethane 71-55-6 ND 1.00 0.250

1,1,2,2-Tetrachloroethane 79-34-5 ND 1.00 0.200

1,1,2-Trichloroethane 79-00-5 ND 1.00 0.250

1,1-Dichloroethane 75-34-3 ND 1.00 0.125

1,1-Dichloroethene 75-35-4 ND 1.00 0.500

1,1-Dichloropropene 563-58-6 ND 1.00 0.250

1,2,3-Trichloropropane 96-18-4 ND 1.00 0.500

1,2-Dibromo-3-chloropropane 96-12-8 ND 2.00 1.00

1,2-Dibromoethane 106-93-4 ND 1.00 0.250

1,2-Dichlorobenzene 95-50-1 ND 1.00 0.125

1,2-Dichloroethane 107-06-2 ND 1.00 0.250

1,2-Dichloropropane 78-87-5 ND 1.00 0.200

1,3-Dichlorobenzene 541-73-1 ND 1.00 0.250

1,4-Dichlorobenzene 106-46-7 0.199 J 1.00 0.125

2-Butanone 78-93-3 ND 5.00 2.50

2-Hexanone 591-78-6 ND 5.00 2.50

4-Methyl-2-pentanone 108-10-1 ND 5.00 2.50

Acetone 67-64-1 ND 5.00 2.50

Acetonitrile 75-05-8 ND 100 50.0

Acrylonitrile 107-13-1 ND 5.00 2.50

Benzene 71-43-2 0.263 J 1.00 0.125

Bromochloromethane 74-97-5 ND 1.00 0.200

Bromodichloromethane 75-27-4 ND 1.00 0.250

Bromoform 75-25-2 ND 1.00 0.500

Bromomethane 74-83-9 ND 1.00 0.500

Carbon disulfide 75-15-0 ND 1.00 0.500

Carbon tetrachloride 56-23-5 ND 1.00 0.250

Chlorobenzene 108-90-7 0.472 J 1.00 0.125

Chlorodibromomethane 124-48-1 ND 1.00 0.250

Chloroethane 75-00-3 ND 1.00 0.500

Chloroform 67-66-3 ND 1.00 0.125

Chloromethane 74-87-3 ND 1.00 0.500

cis-1,2-Dichloroethene 156-59-2 ND 1.00 0.250

cis-1,3-Dichloropropene 10061-01-5 ND 1.00 0.250

Dibromomethane 74-95-3 ND 1.00 0.250

Ethylbenzene 100-41-4 ND 1.00 0.250

Iodomethane 74-88-4 ND 1.00 0.500

m-,p-Xylene 179601-23-1 ND 1.00 0.500
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Analyte CAS # Result Qual RL MDL

Methylene chloride 75-09-2 ND 1.00 0.250

o-Xylene 95-47-6 ND 1.00 0.250

Styrene 100-42-5 ND 1.00 0.125

Tetrachloroethene 127-18-4 ND 1.00 0.250

Toluene 108-88-3 ND 1.00 0.250

trans-1,2-Dichloroethene 156-60-5 ND 1.00 0.250

trans-1,3-Dichloropropene 10061-02-6 ND 1.00 0.500

trans-1,4-Dichloro-2-Butene 110-57-6 ND 5.00 2.50

Trichloroethene 79-01-6 ND 1.00 0.250

Trichlorofluoromethane 75-69-4 ND 1.00 0.250

Vinyl acetate 108-05-4 ND 5.00 2.50

Vinyl chloride 75-01-4 ND 1.00 0.250

Surrogate Recovery Lower Limit Upper Limit Q

1,2-Dichloroethane-d4 101 80 120

4-Bromofluorobenzene 104 86 115

Dibromofluoromethane 104 86 118

Toluene-d8 104 88 110

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-07 PrePrep Method: N/A Instrument: PE-ICP2

Client ID: 2401-MW-12 Prep Method: 3005A Prep Date: 11/17/2011 07:09

Matrix: Water Analytical Method: 6010B Cal Date: 11/18/2011 16:02

Workgroup #: WG382360 Analyst: KHR Run Date: 11/18/2011 20:41

Collect Date: 11/14/2011 14:48 Dilution: 1 File ID: P2.111811.204129

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Barium, Total 7440-39-3 0.123 0.0100 0.00500

Beryllium, Total 7440-41-7 ND 0.0100 0.00500

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-07 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-MW-12 Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/18/2011 16:50

Workgroup #: WG382473 Analyst: JYH Run Date: 11/19/2011 07:42

Collect Date: 11/14/2011 14:48 Dilution: 1 File ID: EL.111911.074206

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Antimony, Total 7440-36-0 ND 0.00100 0.000500

Arsenic, Total 7440-38-2 0.00437 0.00100 0.000500

Cadmium, Total 7440-43-9 0.000302 J 0.000600 0.000300

Chromium, Total 7440-47-3 0.00961 0.00200 0.00100

Cobalt, Total 7440-48-4 0.00463 0.00100 0.000500

Copper, Total 7440-50-8 0.00847 0.00200 0.00100

Lead, Total 7439-92-1 0.00647 0.00100 0.000500

Nickel, Total 7440-02-0 0.0126 0.00400 0.00200

Selenium, Total 7782-49-2 0.00801 0.00100 0.000500

Silver, Total 7440-22-4 ND 0.00100 0.000500

Thallium, Total 7440-28-0 0.000234 0.000200 0.000100

Vanadium, Total 7440-62-2 0.00985 0.00100 0.000500

I Semiquantitative result (out of instrument calibration range)

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-07 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-MW-12 Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/21/2011 09:48

Workgroup #: WG382473 Analyst: JYH Run Date: 11/21/2011 14:43

Collect Date: 11/14/2011 14:48 Dilution: 2 File ID: EL.112111.144353

Sample Tag: DL01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Zinc, Total 7440-66-6 0.154 0.0500 0.0250

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-08 PrePrep Method: N/A Instrument: HPMS11

Client ID: 2401-CD-4 Prep Method: 5030B/5030C/5035A Prep Date: N/A

Matrix: Water Analytical Method: 8260B Cal Date: 11/18/2011 18:14

Workgroup #: WG382756 Analyst: FJB Run Date: 11/22/2011 19:14

Collect Date: 11/14/2011 13:33 Dilution: 1 File ID: 11M79514

Sample Tag: 01 Units: ug/L

Analyte CAS # Result Qual RL MDL

1,1,1,2-Tetrachloroethane 630-20-6 ND 1.00 0.250

1,1,1-Trichloroethane 71-55-6 ND 1.00 0.250

1,1,2,2-Tetrachloroethane 79-34-5 ND 1.00 0.200

1,1,2-Trichloroethane 79-00-5 ND 1.00 0.250

1,1-Dichloroethane 75-34-3 ND 1.00 0.125

1,1-Dichloroethene 75-35-4 ND 1.00 0.500

1,1-Dichloropropene 563-58-6 ND 1.00 0.250

1,2,3-Trichloropropane 96-18-4 ND 1.00 0.500

1,2-Dibromo-3-chloropropane 96-12-8 ND 2.00 1.00

1,2-Dibromoethane 106-93-4 ND 1.00 0.250

1,2-Dichlorobenzene 95-50-1 ND 1.00 0.125

1,2-Dichloroethane 107-06-2 ND 1.00 0.250

1,2-Dichloropropane 78-87-5 ND 1.00 0.200

1,3-Dichlorobenzene 541-73-1 ND 1.00 0.250

1,4-Dichlorobenzene 106-46-7 ND 1.00 0.125

2-Butanone 78-93-3 ND 5.00 2.50

2-Hexanone 591-78-6 ND 5.00 2.50

4-Methyl-2-pentanone 108-10-1 ND 5.00 2.50

Acetone 67-64-1 ND 5.00 2.50

Acetonitrile 75-05-8 ND 100 50.0

Acrylonitrile 107-13-1 ND 5.00 2.50

Benzene 71-43-2 ND 1.00 0.125

Bromochloromethane 74-97-5 ND 1.00 0.200

Bromodichloromethane 75-27-4 ND 1.00 0.250

Bromoform 75-25-2 ND 1.00 0.500

Bromomethane 74-83-9 ND 1.00 0.500

Carbon disulfide 75-15-0 ND 1.00 0.500

Carbon tetrachloride 56-23-5 ND 1.00 0.250

Chlorobenzene 108-90-7 ND 1.00 0.125

Chlorodibromomethane 124-48-1 ND 1.00 0.250

Chloroethane 75-00-3 ND 1.00 0.500

Chloroform 67-66-3 ND 1.00 0.125

Chloromethane 74-87-3 ND 1.00 0.500

cis-1,2-Dichloroethene 156-59-2 ND 1.00 0.250

cis-1,3-Dichloropropene 10061-01-5 ND 1.00 0.250

Dibromomethane 74-95-3 ND 1.00 0.250

Ethylbenzene 100-41-4 ND 1.00 0.250

Iodomethane 74-88-4 ND 1.00 0.500

m-,p-Xylene 179601-23-1 ND 1.00 0.500
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Analyte CAS # Result Qual RL MDL

Methylene chloride 75-09-2 ND 1.00 0.250

o-Xylene 95-47-6 ND 1.00 0.250

Styrene 100-42-5 ND 1.00 0.125

Tetrachloroethene 127-18-4 ND 1.00 0.250

Toluene 108-88-3 ND 1.00 0.250

trans-1,2-Dichloroethene 156-60-5 ND 1.00 0.250

trans-1,3-Dichloropropene 10061-02-6 ND 1.00 0.500

trans-1,4-Dichloro-2-Butene 110-57-6 ND 5.00 2.50

Trichloroethene 79-01-6 ND 1.00 0.250

Trichlorofluoromethane 75-69-4 ND 1.00 0.250

Vinyl acetate 108-05-4 ND 5.00 2.50

Vinyl chloride 75-01-4 ND 1.00 0.250

Surrogate Recovery Lower Limit Upper Limit Q

1,2-Dichloroethane-d4 99.3 80 120

4-Bromofluorobenzene 107 86 115

Dibromofluoromethane 103 86 118

Toluene-d8 105 88 110

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-08 PrePrep Method: N/A Instrument: PE-ICP2

Client ID: 2401-CD-4 Prep Method: 3005A Prep Date: 11/17/2011 07:09

Matrix: Water Analytical Method: 6010B Cal Date: 11/18/2011 16:02

Workgroup #: WG382360 Analyst: KHR Run Date: 11/18/2011 20:48

Collect Date: 11/14/2011 13:33 Dilution: 1 File ID: P2.111811.204819

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Barium, Total 7440-39-3 0.214 0.0100 0.00500

Beryllium, Total 7440-41-7 ND 0.0100 0.00500

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-08 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-CD-4 Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/18/2011 16:50

Workgroup #: WG382473 Analyst: JYH Run Date: 11/19/2011 07:49

Collect Date: 11/14/2011 13:33 Dilution: 1 File ID: EL.111911.074933

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Antimony, Total 7440-36-0 ND 0.00100 0.000500

Arsenic, Total 7440-38-2 0.00127 0.00100 0.000500

Cadmium, Total 7440-43-9 ND 0.000600 0.000300

Chromium, Total 7440-47-3 0.00755 0.00200 0.00100

Cobalt, Total 7440-48-4 0.00280 0.00100 0.000500

Copper, Total 7440-50-8 0.00170 J 0.00200 0.00100

Lead, Total 7439-92-1 0.00221 0.00100 0.000500

Nickel, Total 7440-02-0 0.00781 0.00400 0.00200

Selenium, Total 7782-49-2 0.000911 J 0.00100 0.000500

Silver, Total 7440-22-4 ND 0.00100 0.000500

Thallium, Total 7440-28-0 ND 0.000200 0.000100

Vanadium, Total 7440-62-2 0.00739 0.00100 0.000500

Zinc, Total 7440-66-6 0.0199 J 0.0250 0.0125

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-09 PrePrep Method: N/A Instrument: HPMS11

Client ID: 2401-CD-4D Prep Method: 5030B/5030C/5035A Prep Date: N/A

Matrix: Water Analytical Method: 8260B Cal Date: 11/18/2011 18:14

Workgroup #: WG382756 Analyst: FJB Run Date: 11/22/2011 19:44

Collect Date: 11/14/2011 13:39 Dilution: 1 File ID: 11M79515

Sample Tag: 01 Units: ug/L

Analyte CAS # Result Qual RL MDL

1,1,1,2-Tetrachloroethane 630-20-6 ND 1.00 0.250

1,1,1-Trichloroethane 71-55-6 ND 1.00 0.250

1,1,2,2-Tetrachloroethane 79-34-5 ND 1.00 0.200

1,1,2-Trichloroethane 79-00-5 ND 1.00 0.250

1,1-Dichloroethane 75-34-3 ND 1.00 0.125

1,1-Dichloroethene 75-35-4 ND 1.00 0.500

1,1-Dichloropropene 563-58-6 ND 1.00 0.250

1,2,3-Trichloropropane 96-18-4 ND 1.00 0.500

1,2-Dibromo-3-chloropropane 96-12-8 ND 2.00 1.00

1,2-Dibromoethane 106-93-4 ND 1.00 0.250

1,2-Dichlorobenzene 95-50-1 ND 1.00 0.125

1,2-Dichloroethane 107-06-2 ND 1.00 0.250

1,2-Dichloropropane 78-87-5 ND 1.00 0.200

1,3-Dichlorobenzene 541-73-1 ND 1.00 0.250

1,4-Dichlorobenzene 106-46-7 ND 1.00 0.125

2-Butanone 78-93-3 ND 5.00 2.50

2-Hexanone 591-78-6 ND 5.00 2.50

4-Methyl-2-pentanone 108-10-1 ND 5.00 2.50

Acetone 67-64-1 ND 5.00 2.50

Acetonitrile 75-05-8 ND 100 50.0

Acrylonitrile 107-13-1 ND 5.00 2.50

Benzene 71-43-2 ND 1.00 0.125

Bromochloromethane 74-97-5 ND 1.00 0.200

Bromodichloromethane 75-27-4 ND 1.00 0.250

Bromoform 75-25-2 ND 1.00 0.500

Bromomethane 74-83-9 ND 1.00 0.500

Carbon disulfide 75-15-0 ND 1.00 0.500

Carbon tetrachloride 56-23-5 ND 1.00 0.250

Chlorobenzene 108-90-7 ND 1.00 0.125

Chlorodibromomethane 124-48-1 ND 1.00 0.250

Chloroethane 75-00-3 ND 1.00 0.500

Chloroform 67-66-3 ND 1.00 0.125

Chloromethane 74-87-3 ND 1.00 0.500

cis-1,2-Dichloroethene 156-59-2 ND 1.00 0.250

cis-1,3-Dichloropropene 10061-01-5 ND 1.00 0.250

Dibromomethane 74-95-3 ND 1.00 0.250

Ethylbenzene 100-41-4 ND 1.00 0.250

Iodomethane 74-88-4 ND 1.00 0.500

m-,p-Xylene 179601-23-1 ND 1.00 0.500
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Analyte CAS # Result Qual RL MDL

Methylene chloride 75-09-2 ND 1.00 0.250

o-Xylene 95-47-6 ND 1.00 0.250

Styrene 100-42-5 ND 1.00 0.125

Tetrachloroethene 127-18-4 ND 1.00 0.250

Toluene 108-88-3 ND 1.00 0.250

trans-1,2-Dichloroethene 156-60-5 ND 1.00 0.250

trans-1,3-Dichloropropene 10061-02-6 ND 1.00 0.500

trans-1,4-Dichloro-2-Butene 110-57-6 ND 5.00 2.50

Trichloroethene 79-01-6 ND 1.00 0.250

Trichlorofluoromethane 75-69-4 ND 1.00 0.250

Vinyl acetate 108-05-4 ND 5.00 2.50

Vinyl chloride 75-01-4 ND 1.00 0.250

Surrogate Recovery Lower Limit Upper Limit Q

1,2-Dichloroethane-d4 99.4 80 120

4-Bromofluorobenzene 105 86 115

Dibromofluoromethane 104 86 118

Toluene-d8 104 88 110

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-09 PrePrep Method: N/A Instrument: PE-ICP2

Client ID: 2401-CD-4D Prep Method: 3005A Prep Date: 11/17/2011 07:09

Matrix: Water Analytical Method: 6010B Cal Date: 11/18/2011 16:02

Workgroup #: WG382360 Analyst: KHR Run Date: 11/18/2011 20:55

Collect Date: 11/14/2011 13:39 Dilution: 1 File ID: P2.111811.205508

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Barium, Total 7440-39-3 0.145 0.0100 0.00500

Beryllium, Total 7440-41-7 ND 0.0100 0.00500

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-09 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-CD-4D Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/18/2011 16:50

Workgroup #: WG382473 Analyst: JYH Run Date: 11/19/2011 07:57

Collect Date: 11/14/2011 13:39 Dilution: 1 File ID: EL.111911.075701

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Antimony, Total 7440-36-0 ND 0.00100 0.000500

Arsenic, Total 7440-38-2 0.00119 0.00100 0.000500

Cadmium, Total 7440-43-9 ND 0.000600 0.000300

Chromium, Total 7440-47-3 0.00107 J 0.00200 0.00100

Cobalt, Total 7440-48-4 ND 0.00100 0.000500

Copper, Total 7440-50-8 ND 0.00200 0.00100

Lead, Total 7439-92-1 ND 0.00100 0.000500

Nickel, Total 7440-02-0 ND 0.00400 0.00200

Selenium, Total 7782-49-2 0.000654 J 0.00100 0.000500

Silver, Total 7440-22-4 ND 0.00100 0.000500

Thallium, Total 7440-28-0 ND 0.000200 0.000100

Vanadium, Total 7440-62-2 0.000627 J 0.00100 0.000500

Zinc, Total 7440-66-6 ND 0.0250 0.0125

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-10 PrePrep Method: N/A Instrument: HPMS11

Client ID: 2401-US-1 Prep Method: 5030B/5030C/5035A Prep Date: N/A

Matrix: Water Analytical Method: 8260B Cal Date: 11/18/2011 18:14

Workgroup #: WG382756 Analyst: FJB Run Date: 11/22/2011 20:15

Collect Date: 11/14/2011 14:57 Dilution: 1 File ID: 11M79516

Sample Tag: 01 Units: ug/L

Analyte CAS # Result Qual RL MDL

1,1,1,2-Tetrachloroethane 630-20-6 ND 1.00 0.250

1,1,1-Trichloroethane 71-55-6 ND 1.00 0.250

1,1,2,2-Tetrachloroethane 79-34-5 ND 1.00 0.200

1,1,2-Trichloroethane 79-00-5 ND 1.00 0.250

1,1-Dichloroethane 75-34-3 ND 1.00 0.125

1,1-Dichloroethene 75-35-4 ND 1.00 0.500

1,1-Dichloropropene 563-58-6 ND 1.00 0.250

1,2,3-Trichloropropane 96-18-4 ND 1.00 0.500

1,2-Dibromo-3-chloropropane 96-12-8 ND 2.00 1.00

1,2-Dibromoethane 106-93-4 ND 1.00 0.250

1,2-Dichlorobenzene 95-50-1 ND 1.00 0.125

1,2-Dichloroethane 107-06-2 ND 1.00 0.250

1,2-Dichloropropane 78-87-5 ND 1.00 0.200

1,3-Dichlorobenzene 541-73-1 ND 1.00 0.250

1,4-Dichlorobenzene 106-46-7 ND 1.00 0.125

2-Butanone 78-93-3 ND 5.00 2.50

2-Hexanone 591-78-6 ND 5.00 2.50

4-Methyl-2-pentanone 108-10-1 ND 5.00 2.50

Acetone 67-64-1 2.80 J 5.00 2.50

Acetonitrile 75-05-8 ND 100 50.0

Acrylonitrile 107-13-1 ND 5.00 2.50

Benzene 71-43-2 ND 1.00 0.125

Bromochloromethane 74-97-5 ND 1.00 0.200

Bromodichloromethane 75-27-4 ND 1.00 0.250

Bromoform 75-25-2 ND 1.00 0.500

Bromomethane 74-83-9 ND 1.00 0.500

Carbon disulfide 75-15-0 ND 1.00 0.500

Carbon tetrachloride 56-23-5 ND 1.00 0.250

Chlorobenzene 108-90-7 ND 1.00 0.125

Chlorodibromomethane 124-48-1 ND 1.00 0.250

Chloroethane 75-00-3 ND 1.00 0.500

Chloroform 67-66-3 ND 1.00 0.125

Chloromethane 74-87-3 ND 1.00 0.500

cis-1,2-Dichloroethene 156-59-2 ND 1.00 0.250

cis-1,3-Dichloropropene 10061-01-5 ND 1.00 0.250

Dibromomethane 74-95-3 ND 1.00 0.250

Ethylbenzene 100-41-4 ND 1.00 0.250

Iodomethane 74-88-4 ND 1.00 0.500

m-,p-Xylene 179601-23-1 ND 1.00 0.500
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Analyte CAS # Result Qual RL MDL

Methylene chloride 75-09-2 ND 1.00 0.250

o-Xylene 95-47-6 ND 1.00 0.250

Styrene 100-42-5 ND 1.00 0.125

Tetrachloroethene 127-18-4 ND 1.00 0.250

Toluene 108-88-3 ND 1.00 0.250

trans-1,2-Dichloroethene 156-60-5 ND 1.00 0.250

trans-1,3-Dichloropropene 10061-02-6 ND 1.00 0.500

trans-1,4-Dichloro-2-Butene 110-57-6 ND 5.00 2.50

Trichloroethene 79-01-6 ND 1.00 0.250

Trichlorofluoromethane 75-69-4 ND 1.00 0.250

Vinyl acetate 108-05-4 ND 5.00 2.50

Vinyl chloride 75-01-4 ND 1.00 0.250

Surrogate Recovery Lower Limit Upper Limit Q

1,2-Dichloroethane-d4 98.4 80 120

4-Bromofluorobenzene 108 86 115

Dibromofluoromethane 103 86 118

Toluene-d8 105 88 110

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-10 PrePrep Method: N/A Instrument: PE-ICP2

Client ID: 2401-US-1 Prep Method: 3005A Prep Date: 11/17/2011 07:09

Matrix: Water Analytical Method: 6010B Cal Date: 11/18/2011 16:02

Workgroup #: WG382360 Analyst: KHR Run Date: 11/18/2011 21:02

Collect Date: 11/14/2011 14:57 Dilution: 1 File ID: P2.111811.210201

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Barium, Total 7440-39-3 0.0511 0.0100 0.00500

Beryllium, Total 7440-41-7 ND 0.0100 0.00500

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-10 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-US-1 Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/18/2011 16:50

Workgroup #: WG382473 Analyst: JYH Run Date: 11/19/2011 08:04

Collect Date: 11/14/2011 14:57 Dilution: 1 File ID: EL.111911.080429

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Antimony, Total 7440-36-0 ND 0.00100 0.000500

Arsenic, Total 7440-38-2 ND 0.00100 0.000500

Cadmium, Total 7440-43-9 ND 0.000600 0.000300

Chromium, Total 7440-47-3 0.00283 0.00200 0.00100

Cobalt, Total 7440-48-4 0.00151 0.00100 0.000500

Copper, Total 7440-50-8 ND 0.00200 0.00100

Lead, Total 7439-92-1 0.00144 0.00100 0.000500

Nickel, Total 7440-02-0 0.00250 J 0.00400 0.00200

Selenium, Total 7782-49-2 0.000665 J 0.00100 0.000500

Silver, Total 7440-22-4 ND 0.00100 0.000500

Thallium, Total 7440-28-0 ND 0.000200 0.000100

Vanadium, Total 7440-62-2 0.00230 0.00100 0.000500

Zinc, Total 7440-66-6 0.0155 J 0.0250 0.0125

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-11 PrePrep Method: N/A Instrument: HPMS11

Client ID: 2401-DS-1 Prep Method: 5030B/5030C/5035A Prep Date: N/A

Matrix: Water Analytical Method: 8260B Cal Date: 11/18/2011 18:14

Workgroup #: WG382756 Analyst: FJB Run Date: 11/22/2011 20:46

Collect Date: 11/14/2011 16:19 Dilution: 1 File ID: 11M79517

Sample Tag: 01 Units: ug/L

Analyte CAS # Result Qual RL MDL

1,1,1,2-Tetrachloroethane 630-20-6 ND 1.00 0.250

1,1,1-Trichloroethane 71-55-6 ND 1.00 0.250

1,1,2,2-Tetrachloroethane 79-34-5 ND 1.00 0.200

1,1,2-Trichloroethane 79-00-5 ND 1.00 0.250

1,1-Dichloroethane 75-34-3 ND 1.00 0.125

1,1-Dichloroethene 75-35-4 ND 1.00 0.500

1,1-Dichloropropene 563-58-6 ND 1.00 0.250

1,2,3-Trichloropropane 96-18-4 ND 1.00 0.500

1,2-Dibromo-3-chloropropane 96-12-8 ND 2.00 1.00

1,2-Dibromoethane 106-93-4 ND 1.00 0.250

1,2-Dichlorobenzene 95-50-1 ND 1.00 0.125

1,2-Dichloroethane 107-06-2 ND 1.00 0.250

1,2-Dichloropropane 78-87-5 ND 1.00 0.200

1,3-Dichlorobenzene 541-73-1 ND 1.00 0.250

1,4-Dichlorobenzene 106-46-7 ND 1.00 0.125

2-Butanone 78-93-3 ND 5.00 2.50

2-Hexanone 591-78-6 ND 5.00 2.50

4-Methyl-2-pentanone 108-10-1 ND 5.00 2.50

Acetone 67-64-1 4.40 J 5.00 2.50

Acetonitrile 75-05-8 ND 100 50.0

Acrylonitrile 107-13-1 ND 5.00 2.50

Benzene 71-43-2 ND 1.00 0.125

Bromochloromethane 74-97-5 ND 1.00 0.200

Bromodichloromethane 75-27-4 ND 1.00 0.250

Bromoform 75-25-2 ND 1.00 0.500

Bromomethane 74-83-9 ND 1.00 0.500

Carbon disulfide 75-15-0 ND 1.00 0.500

Carbon tetrachloride 56-23-5 ND 1.00 0.250

Chlorobenzene 108-90-7 ND 1.00 0.125

Chlorodibromomethane 124-48-1 ND 1.00 0.250

Chloroethane 75-00-3 ND 1.00 0.500

Chloroform 67-66-3 ND 1.00 0.125

Chloromethane 74-87-3 ND 1.00 0.500

cis-1,2-Dichloroethene 156-59-2 ND 1.00 0.250

cis-1,3-Dichloropropene 10061-01-5 ND 1.00 0.250

Dibromomethane 74-95-3 ND 1.00 0.250

Ethylbenzene 100-41-4 ND 1.00 0.250

Iodomethane 74-88-4 ND 1.00 0.500

m-,p-Xylene 179601-23-1 ND 1.00 0.500
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Analyte CAS # Result Qual RL MDL

Methylene chloride 75-09-2 ND 1.00 0.250

o-Xylene 95-47-6 ND 1.00 0.250

Styrene 100-42-5 0.145 J 1.00 0.125

Tetrachloroethene 127-18-4 ND 1.00 0.250

Toluene 108-88-3 0.289 J 1.00 0.250

trans-1,2-Dichloroethene 156-60-5 ND 1.00 0.250

trans-1,3-Dichloropropene 10061-02-6 ND 1.00 0.500

trans-1,4-Dichloro-2-Butene 110-57-6 ND 5.00 2.50

Trichloroethene 79-01-6 ND 1.00 0.250

Trichlorofluoromethane 75-69-4 ND 1.00 0.250

Vinyl acetate 108-05-4 ND 5.00 2.50

Vinyl chloride 75-01-4 ND 1.00 0.250

Surrogate Recovery Lower Limit Upper Limit Q

1,2-Dichloroethane-d4 98.1 80 120

4-Bromofluorobenzene 105 86 115

Dibromofluoromethane 103 86 118

Toluene-d8 105 88 110

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-11 PrePrep Method: N/A Instrument: PE-ICP2

Client ID: 2401-DS-1 Prep Method: 3005A Prep Date: 11/17/2011 07:09

Matrix: Water Analytical Method: 6010B Cal Date: 11/18/2011 16:02

Workgroup #: WG382360 Analyst: KHR Run Date: 11/18/2011 21:08

Collect Date: 11/14/2011 16:19 Dilution: 1 File ID: P2.111811.210850

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Barium, Total 7440-39-3 0.0843 0.0100 0.00500

Beryllium, Total 7440-41-7 ND 0.0100 0.00500

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis

Sample #: L11110588-11 PrePrep Method: N/A Instrument: ELAN-ICP

Client ID: 2401-DS-1 Prep Method: 3015 Prep Date: 11/17/2011 11:46

Matrix: Water Analytical Method: 6020 Cal Date: 11/18/2011 16:50

Workgroup #: WG382473 Analyst: JYH Run Date: 11/19/2011 08:27

Collect Date: 11/14/2011 16:19 Dilution: 1 File ID: EL.111911.082710

Sample Tag: 01 Units: mg/L

Analyte CAS # Result Qual RL MDL

Antimony, Total 7440-36-0 ND 0.00100 0.000500

Arsenic, Total 7440-38-2 0.0110 0.00100 0.000500

Cadmium, Total 7440-43-9 ND 0.000600 0.000300

Chromium, Total 7440-47-3 0.00469 0.00200 0.00100

Cobalt, Total 7440-48-4 0.00206 0.00100 0.000500

Copper, Total 7440-50-8 ND 0.00200 0.00100

Lead, Total 7439-92-1 ND 0.00100 0.000500

Nickel, Total 7440-02-0 0.00794 0.00400 0.00200

Selenium, Total 7782-49-2 0.00165 0.00100 0.000500

Silver, Total 7440-22-4 ND 0.00100 0.000500

Thallium, Total 7440-28-0 ND 0.000200 0.000100

Vanadium, Total 7440-62-2 0.00110 0.00100 0.000500

Zinc, Total 7440-66-6 0.0138 J 0.0250 0.0125

J Estimated value; the analyte concentration was less than the RL/LOQ.

ND Not detected at or above the reporting limit (RL).
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Lab Report #: L11110588

Lab Project #: 3055.003

Project Name: Columbus

Lab Contact: Deborah Griffiths

Certificate of Analysis
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11/23/2011 16:17Report generated
2234962PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

11M79497

11/22/11 10:27

11/22/11 10:27

WG382756

WG382756-01

HPMS11

Blank File ID:

Prep Date:

Analyzed Date:

Work Group:

Blank Sample ID:

Instrument ID:

8260BMethod:

FJBAnalyst:

L11110588Login Number:

 LCS

 LCS2

 2401-MW-1A

 2401-MW-2A

 2401-MW-3A

 2401-MW-5A

 2401-MW-7

 2401-MW-11

 2401-MW-12

 2401-CD-4

 2401-CD-4D

 2401-US-1

 2401-DS-1

WG382756-02

WG382756-03

L11110588-01

L11110588-02

L11110588-03

L11110588-04

L11110588-05

L11110588-06

L11110588-07

L11110588-08

L11110588-09

L11110588-10

L11110588-11

11M79498

11M79499

11M79507

11M79508

11M79509

11M79510

11M79511

11M79512

11M79513

11M79514

11M79515

11M79516

11M79517

11/22/11 10:58

11/22/11 11:30

11/22/11 15:37

11/22/11 16:08

11/22/11 16:39

11/22/11 17:10

11/22/11 17:41

11/22/11 18:12

11/22/11 18:43

11/22/11 19:14

11/22/11 19:44

11/22/11 20:15

11/22/11 20:46

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG

01

01

01

01

01

01

01

01

01

01

01

01

01
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2234963

23-NOV-2011 16:17

Analytes Concentration Dilution Qualifier

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichloropropane

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2-Butanone

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acetonitrile

Acrylonitrile

Benzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Ethylbenzene

Iodomethane

m-,p-Xylene

Methylene chloride

o-Xylene

Styrene

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

0.250

0.250

0.200

0.250

0.125

0.500

0.250

0.500

1.00

0.250

0.125

0.250

0.200

0.250

0.125

2.50

2.50

2.50

2.50

50.0

2.50

0.125

0.200

0.250

0.500

0.500

0.500

0.250

0.125

0.250

0.500

0.125

0.500

0.250

0.250

0.250

0.250

0.500

0.500

0.250

0.250

0.125

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

2.00

1.00

1.00

1.00

1.00

1.00

1.00

5.00

5.00

5.00

5.00

100

5.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

1.00

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

U

0.250

0.250

0.200

0.250

0.125

0.500

0.250

0.500

1.00

0.250

0.125

0.250

0.200

0.250

0.125

2.50

2.50

2.50

2.50

50.0

2.50

0.125

0.200

0.250

0.500

0.500

0.500

0.250

0.125

0.250

0.500

0.125

0.500

0.250

0.250

0.250

0.250

0.500

0.500

0.250

0.250

0.125

11M79497

WG382756

Instrument ID:HPMS11

File ID:

Prep Date:11/22/11 10:27

Run Date:11/22/11 10:27

Analyst:FJB

Workgroup (AAB#): ug/LUnits:

8260BMethod:

WaterMatrix:

L11110588Login Number: WG382756-01Sample ID:

18-NOV-11Cal ID:HPMS11-Contract #:

5030B/5030C/503Prep Method:

MDL RL
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2234963

23-NOV-2011 16:17

1,2-Dichloroethane-d4

4-Bromofluorobenzene

Dibromofluoromethane

Toluene-d8

98.5

104

103

104

Surrogates % Recovery Surrogate Limits

80

86

86

88

-

-

-

-

120

115

118

110

Qualifier

PASS

PASS

PASS

PASS

Analytes Concentration Dilution Qualifier

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

trans-1,4-Dichloro-2-Butene

Trichloroethene

Trichlorofluoromethane

Vinyl acetate

Vinyl chloride

1

1

1

1

1

1

1

1

1

0.250

0.250

0.250

0.500

2.50

0.250

0.250

2.50

0.250

1.00

1.00

1.00

1.00

5.00

1.00

1.00

5.00

1.00

U

U

U

U

U

U

U

U

U

0.250

0.250

0.250

0.500

2.50

0.250

0.250

2.50

0.250

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| >  RL

11M79497

WG382756

Instrument ID:HPMS11

File ID:

Prep Date:11/22/11 10:27

Run Date:11/22/11 10:27

Analyst:FJB

Workgroup (AAB#): ug/LUnits:

8260BMethod:

WaterMatrix:

L11110588Login Number: WG382756-01Sample ID:

18-NOV-11Cal ID:HPMS11-Contract #:

5030B/5030C/503Prep Method:

MDL RL

MDL

RL

Method Detection Limit

Reporting/Practical Quantitation Limit
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LCS_LCS2 - Modified 03/06/2008

11/23/2011 16:17Report generated:
2234913PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

1,1,1,2-Tetrachloroethane

1,1,1-Trichloroethane

1,1,2,2-Tetrachloroethane

1,1,2-Trichloroethane

1,1-Dichloroethane

1,1-Dichloroethene

1,1-Dichloropropene

1,2,3-Trichloropropane

1,2-Dibromo-3-chloropropane

1,2-Dibromoethane

1,2-Dichlorobenzene

1,2-Dichloroethane

1,2-Dichloropropane

1,3-Dichlorobenzene

1,4-Dichlorobenzene

2-Butanone

2-Hexanone

4-Methyl-2-pentanone

Acetone

Acrylonitrile

Benzene

Bromochloromethane

Bromodichloromethane

Bromoform

Bromomethane

Carbon disulfide

Carbon tetrachloride

Chlorobenzene

Chlorodibromomethane

Chloroethane

Chloroform

Chloromethane

cis-1,2-Dichloroethene

cis-1,3-Dichloropropene

Dibromomethane

Ethylbenzene

Iodomethane

m-,p-Xylene

Methylene chloride

o-Xylene

LCS LCS2

0.0092

2.90

0.748

2.36

2.02

3.47

2.29

7.77

3.43

2.88

0.734

0.970

2.92

0.708

1.33

5.53

0.0674

3.25

2.36

0.504

2.07

3.61

0.0494

3.33

2.25

0.683

2.43

1.38

2.63

0.428

1.12

0.730

0.815

1.81

2.29

1.42

2.41

1.49

2.50

0.586

21.5 21.5

21.0 20.4

20.2 20.0

20.3 19.8

19.8 19.4

18.9 18.3

21.3 20.8

20.6 19.1

18.9 18.3

21.4 20.8

19.7 19.6

20.3 20.1

20.0 19.4

19.4 19.6

19.4 19.2

16.4 15.5

16.1 16.1

17.4 18.0

17.5 17.1

17.5 17.5

20.5 20.0

20.0 19.3

20.1 20.1

20.8 20.1

21.2 21.7

18.5 18.3

19.4 19.0

19.9 19.7

20.6 20.1

20.0 20.0

19.3 19.1

17.8 17.9

20.8 20.6

20.6 20.2

21.1 20.6

20.3 20.0

17.6 18.0

40.9 40.3

18.2 17.8

20.2 20.1

Analytes %RPD

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

40.0 40.0

20.0 20.0

20.0 20.0

Found FoundKnown Known

108 108

105 102

101 100

101 99.1

98.8 96.8

94.5 91.3

106 104

103 95.5

94.6 91.4

107 104

98.6 97.9

101 100

99.8 96.9

97.1 97.8

97.0 95.8

82.2 77.7

80.4 80.4

86.9 89.8

87.3 85.3

87.7 87.3

102 100

99.8 96.3

101 101

104 101

106 108

92.4 91.7

97.1 94.8

99.6 98.3

103 100

100 99.8

96.7 95.6

88.9 89.6

104 103

103 101

106 103

101 100

87.9 90.1

102 101

91.2 88.9

101 101

% REC % REC

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

20

RPD
Lmt

%Rec
Limits

80

80

79

80

80

80

75

75

50

80

80

80

80

80

80

10

55

64

40

50

80

65

80

70

30

58

65

80

60

60

80

40

70

70

75

80

10

80

80

80

130

134

125

125

125

132

130

125

130

129

125

129

120

120

120

170

130

140

180

150

121

130

131

130

145

128

140

120

135

135

125

125

125

130

125

122

160

122

123

122

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Q

Sample ID:

Sample ID:

WG382756-02

WG382756-03

LCS

LCS2

11M79498

11M79499

File ID:

File ID:

Run Date:

Run Date:

11/22/2011 10:58

11/22/2011 11:30

WG382756

Instrument ID:HPMS11

Analyst:FJB

Workgroup (AAB#): ug/LUnits:

8260BMethod:WaterMatrix:

L11110588Login Number: 5030B/5030C/503Prep Method:

STDQC Key: STD48720Lot #:
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LCS_LCS2 - Modified 03/06/2008

11/23/2011 16:17Report generated:
2234913PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

Styrene

Tetrachloroethene

Toluene

trans-1,2-Dichloroethene

trans-1,3-Dichloropropene

trans-1,4-Dichloro-2-Butene

Trichloroethene

Trichlorofluoromethane

Vinyl acetate

Vinyl chloride

LCS LCS2

1.07

0.0191

1.79

3.18

2.57

0.126

1.56

1.35

4.32

2.29

20.5 20.2

20.4 20.4

20.3 19.9

20.1 19.5

19.7 19.2

16.4 16.4

21.0 20.6

21.5 21.2

21.4 20.5

22.3 21.8

Analytes %RPD

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

20.0 20.0

Found FoundKnown Known

102 101

102 102

101 99.6

100 97.3

98.4 95.9

81.8 81.9

105 103

108 106

107 102

111 109

% REC % REC

20

20

20

20

20

20

20

20

20

20

RPD
Lmt

%Rec
Limits

80

80

80

80

80

50

80

62

10

50

123

124

124

127

130

150

122

151

190

170

-

-

-

-

-

-

-

-

-

-

Q

Sample ID:

Sample ID:

WG382756-02

WG382756-03

LCS

LCS2

11M79498

11M79499

File ID:

File ID:

1,2-Dichloroethane-d4

Dibromofluoromethane

4-Bromofluorobenzene

Toluene-d8

LCS LCS2

95.3 94.7

104 104

99.0 98.1

103 103

Surogates
% Recovery % Recovery

Surrogate Limits

80

86

86

88

120

118

115

110

-

-

-

-

Qualifier

PASS

PASS

PASS

PASS

Run Date:

Run Date:

11/22/2011 10:58

11/22/2011 11:30

WG382756

Instrument ID:HPMS11

Analyst:FJB

Workgroup (AAB#): ug/LUnits:

8260BMethod:WaterMatrix:

L11110588Login Number: 5030B/5030C/503Prep Method:

* EXCEEDS %REC LIMIT

# EXCEEDS RPD LIMIT

STDQC Key: STD48720Lot #:
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11/21/2011 11:46Report generated
2229698PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

P2.111811.175051

11/17/11 07:09

11/18/11 17:50

WG382360

WG382293-02

PE-ICP2

Blank File ID:

Prep Date:

Analyzed Date:

Work Group:

Blank Sample ID:

Instrument ID:

6010BMethod:

KHRAnalyst:

L11110588Login Number:

 LCS

 2401-MW-1A

 2401-MW-2A

 2401-MW-3A

 2401-MW-5A

 2401-MW-7

 2401-MW-11

 2401-MW-12

 2401-CD-4

 2401-CD-4D

 2401-US-1

 2401-DS-1

WG382293-03

L11110588-01

L11110588-02

L11110588-03

L11110588-04

L11110588-05

L11110588-06

L11110588-07

L11110588-08

L11110588-09

L11110588-10

L11110588-11

P2.111811.175741

P2.111811.194726

P2.111811.195416

P2.111811.200110

P2.111811.200804

P2.111811.202844

P2.111811.203537

P2.111811.204129

P2.111811.204819

P2.111811.205508

P2.111811.210201

P2.111811.210850

11/18/11 17:57

11/18/11 19:47

11/18/11 19:54

11/18/11 20:01

11/18/11 20:08

11/18/11 20:28

11/18/11 20:35

11/18/11 20:41

11/18/11 20:48

11/18/11 20:55

11/18/11 21:02

11/18/11 21:08

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG

01

01

01

01

01

01

01

01

01

01

01

01
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2229699

21-NOV-2011 11:46

Analytes Concentration Dilution Qualifier

Barium, Total

Beryllium, Total

1

1

0.00500

0.00500

0.0100

0.0100

U

U

-0.00708

0.00500

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| >  RL

P2.111811.175051

WG382360

Instrument ID:PE-ICP2

File ID:

Prep Date:11/17/11 07:09

Run Date:11/18/11 17:50

Analyst:KHR

Workgroup (AAB#): mg/LUnits:

6010BMethod:

WaterMatrix:

L11110588Login Number: WG382293-02Sample ID:

18-NOV-11Cal ID:PE-ICP-Contract #:

3005APrep Method:

MDL RL

MDL

RL

Method Detection Limit

Reporting/Practical Quantitation Limit
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LCS - Modified 03/06/2008

11/21/2011 11:46Report generated:
2229700PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

P2.111811.175741

WG382360

Instrument ID:PE-ICP2

File ID:

Run Date:11/18/2011

Run Time:17:57

Analyst:KHR

Workgroup (AAB#): mg/LUnits:

3005APrep Method:

WaterMatrix:

L11110588Login Number:

Analytes Expected Found LCS Limits Q% Rec

WG382293-03Sample ID:

18-NOV-11Cal ID:PE-ICP-STDQC Key:

Barium, Total

Beryllium, Total

85

85

0.500

0.0250

0.513

0.0252

103

101

-

-

115

115

6010BMethod:

Lot#:STD48462
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WG_MS_MSD_DRYWT - Modified 05/26/2011

11/21/2011 11:46Report generated
2229701PDF File ID:

MATRIX SPIKE AND MATRIX SPIKE DUP (MS/MSD)

Microbac Laboratories Inc.

Barium

Beryllium

Analyte
MS MSD

0.523 0.538

0.0249 0.0252

Found Found

0.0181

ND

0.500 0.500

0.0250 0.0250

101 104

99.5 101

2.85

1.20

MS MSDMS MSD

Spiked Spiked%Rec %Rec

80

80

-

-

120

120

20

20

%RPDParent
%Rec
Limits

RPD
Limit Q

L11110588Loginnum:

WATERMatrix:

Instrument ID:PE-ICP2

Parent ID:WG382293-01

Sample ID:

Sample ID:

WG382293-04

WG382293-05

MS

MSD

Method:6010B

Units:mg/L

Contract #:

Cal ID: PE-ICP2- WG382360Worknum:

P2.111811.180435

P2.111811.181125

P2.111811.181820

File ID:

File ID:

File ID:

Dil:

Dil:

1

1

Dil:1

* FAILS %REC LIMIT

# FAILS RPD LIMIT

NOTE: This is an internal quality control sample.
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11/23/2011 14:36Report generated
2230086PDF File ID:

Microbac Laboratories Inc.

METHOD BLANK SUMMARY

Report Name: BLANK_SUMMARY

EL.111911.053456

11/17/11 11:46

11/19/11 05:34

WG382473

WG382346-02

ELAN-ICP

Blank File ID:

Prep Date:

Analyzed Date:

Work Group:

Blank Sample ID:

Instrument ID:

6020Method:

JYHAnalyst:

L11110588Login Number:

 LCS

 2401-MW-1A

 2401-MW-2A

 2401-MW-3A

 2401-MW-5A

 2401-MW-7

 2401-MW-11

 2401-MW-12

 2401-CD-4

 2401-CD-4D

 2401-US-1

 2401-DS-1

 2401-MW-3A

 2401-MW-12

WG382346-03

L11110588-01

L11110588-02

L11110588-03

L11110588-04

L11110588-05

L11110588-06

L11110588-07

L11110588-08

L11110588-09

L11110588-10

L11110588-11

L11110588-03

L11110588-07

EL.111911.054225

EL.111911.065718

EL.111911.070445

EL.111911.071213

EL.111911.071942

EL.111911.072710

EL.111911.073438

EL.111911.074206

EL.111911.074933

EL.111911.075701

EL.111911.080429

EL.111911.082710

EL.112111.143626

EL.112111.144353

11/19/11 05:42

11/19/11 06:57

11/19/11 07:04

11/19/11 07:12

11/19/11 07:19

11/19/11 07:27

11/19/11 07:34

11/19/11 07:42

11/19/11 07:49

11/19/11 07:57

11/19/11 08:04

11/19/11 08:27

11/21/11 14:36

11/21/11 14:43

This Method Blank Applies To The Following Samples:

 Client ID Lab Sample ID Lab File ID Time Analyzed TAG

01

01

01

01

01

01

01

01

01

01

01

01

DL01

DL01
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Microbac Laboratories Inc.

METHOD BLANK REPORT

Report Name:BLANK

PDF ID: 2230087

21-NOV-2011 12:02

Analytes Concentration Dilution Qualifier

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Cobalt, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Thallium, Total

Vanadium, Total

Zinc, Total

1

1

1

1

1

1

1

1

1

1

1

1

1

0.000500

0.000500

0.000300

0.00100

0.000500

0.00100

0.000500

0.00200

0.000500

0.000500

0.000100

0.000500

0.0125

0.00100

0.00100

0.000600

0.00200

0.00100

0.00200

0.00100

0.00400

0.00100

0.00100

0.000200

0.00100

0.0250

U

U

U

U

U

U

U

U

U

U

U

U

U

0.000500

0.000500

0.000300

0.00100

0.000500

0.00100

0.000500

0.00200

0.000500

0.000500

0.000100

0.000500

0.0125

ND        Analyte Not detected at or above reporting limit 

*    |Analyte concentration| >  RL

EL.111911.053456

WG382473

Instrument ID:ELAN-ICP

File ID:

Prep Date:11/17/11 11:46

Run Date:11/19/11 05:34

Analyst:JYH

Workgroup (AAB#): mg/LUnits:

6020Method:

WaterMatrix:

L11110588Login Number: WG382346-02Sample ID:

18-NOV-11Cal ID:ELAN-I-Contract #:

3015Prep Method:

MDL RL

MDL

RL

Method Detection Limit

Reporting/Practical Quantitation Limit
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LCS - Modified 03/06/2008

11/21/2011 12:02Report generated:
2230088PDF File ID:

LABORATORY CONTROL SAMPLE (LCS)

Microbac Laboratories Inc.

EL.111911.054225

WG382473

Instrument ID:ELAN-ICP

File ID:

Run Date:11/19/2011

Run Time:05:42

Analyst:JYH

Workgroup (AAB#): mg/LUnits:

3015Prep Method:

WaterMatrix:

L11110588Login Number:

Analytes Expected Found LCS Limits Q% Rec

WG382346-03Sample ID:

18-NOV-11Cal ID:ELAN-I-STDQC Key:

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Cobalt, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Thallium, Total

Vanadium, Total

Zinc, Total

80

80

80

80

80

80

80

80

80

80

80

80

80

0.0625

0.0625

0.0625

0.0625

0.0625

0.0625

0.0625

0.0625

0.0625

0.0625

0.0625

0.0625

0.0625

0.0614

0.0612

0.0618

0.0581

0.0581

0.0604

0.0614

0.0589

0.0635

0.0631

0.0605

0.0568

0.0739

98.3

97.8

98.9

92.9

92.9

96.6

98.2

94.3

102

101

96.8

91.0

118

-

-

-

-

-

-

-

-

-

-

-

-

-

120

120

120

120

120

120

120

120

120

120

120

120

120

6020Method:

Lot#:STD47574
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WG_MS_MSD_DRYWT - Modified 05/26/2011

11/21/2011 12:02Report generated
2230089PDF File ID:

MATRIX SPIKE AND MATRIX SPIKE DUP (MS/MSD)

Microbac Laboratories Inc.

Antimony, Total

Arsenic, Total

Cadmium, Total

Chromium, Total

Cobalt, Total

Copper, Total

Lead, Total

Nickel, Total

Selenium, Total

Silver, Total

Thallium, Total

Vanadium, Total

Zinc, Total

Analyte
MS MSD

0.0541 0.0556

0.0646 0.0640

0.0567 0.0565

0.0659 0.0686

0.0603 0.0596

0.0600 0.0598

0.0622 0.0643

0.0662 0.0647

0.0571 0.0562

0.0587 0.0583

0.0595 0.0615

0.0650 0.0669

0.0700 0.0740

Found Found

ND

0.00587

ND

0.00731

0.00173

0.00221

0.00222

0.00628

0.00122

ND

ND

0.00658

0.0162

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

0.0625 0.0625

86.5 89.0

94.0 93.1

90.8 90.5

93.8 98.1

93.7 92.6

92.5 92.1

96.0 99.3

95.9 93.5

89.3 88.0

93.9 93.4

95.2 98.3

93.5 96.5

86.2 92.5

2.83

0.875

0.314

4.05

1.19

0.400

3.22

2.32

1.45

0.592

3.28

2.85

5.49

MS MSDMS MSD

Spiked Spiked%Rec %Rec

75

75

75

75

75

75

75

75

75

75

75

75

75

-

-

-

-

-

-

-

-

-

-

-

-

-

125

125

125

125

125

125

125

125

125

125

125

125

125

20

20

20

20

20

20

20

20

20

20

20

20

20

%RPDParent
%Rec
Limits

RPD
Limit Q

L11110588Loginnum:

WATERMatrix:

Instrument ID:ELAN-ICP

Parent ID:WG382346-01

Sample ID:

Sample ID:

WG382346-04

WG382346-05

MS

MSD

Method:6020

Units:mg/L

Contract #:

Cal ID: ELAN-ICP- WG382473Worknum:

EL.111911.054953

EL.111911.055720

EL.111911.060447

File ID:

File ID:

File ID:

Dil:

Dil:

1

1

Dil:1

* FAILS %REC LIMIT

# FAILS RPD LIMIT

NOTE: This is an internal quality control sample.
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Microbac Laboratories Inc.
Analyst Listing

November 28, 2011

ADC - ANTHONY D. CANTER AJF - AMANDA J. FICKIESEN ALB - ANNIE L. BROWN
ALV - AMY L. VALENTINE AML - TONY M. LONG AZH - AFTER HOURS
BLG - BRENDA L. GREENWALT BRG - BRENDA R. GREGORY CAA - CASSIE A. AUGENSTEIN
CAF - CHERYL A. FLOWERS CEB - CHAD E. BARNES CLC - CHRYS L. CRAWFORD
CLS - CARA L. STRICKLER CLW - CHARISSA L. WINTERS CPD - CHAD P. DAVIS
CS - CODY M. STRAHLER CSH - CHRIS S. HILL DDE - DEBRA D. ELLIOTT
DEV - DAVID E. VANDENBERG DGB - DOUGLAS G. BUTCHER DHG - DEBORAH H. GRIFFITHS
DIH - DEANNA I. HESSON DLB - DAVID L. BUMGARNER DLP - DOROTHY L. PAYNE
DLR - DIANNA L. RAUCH DSM - DAVID S. MOSSOR ECL - ERIC C. LAWSON
EDL - ERIN D. LONG ERP - ERIN R. PORTER FJB - FRANCES J. BOLDEN
HAV - HEMA VILASAGAR HJR - HOLLY J. REED JAL - JOHN A. LENT
JBK - JEREMY B. KINNEY JDH - JUSTIN D. HESSON JKT - JANE K. THOMPSON
JLL - JOHN L. LENT JWR - JOHN W. RICHARDS JWS - JACK W. SHEAVES
JYH - JI Y. HU KEB - KATIE E. BARNES KHR - KIM H. RHODES
KRA - KATHY R. ALBERTSON LKN - LINDA K. NEDEFF LSB - LESLIE S. BUCINA
MDA - MIKE D. ALBERTSON MDC - MIKE D. COCHRAN MES - MARY E. SCHILLING
MMB - MAREN M. BEERY MRT - MICHELLE R. TAYLOR MSW - MATT S. WILSON
PDM - PIERCE D. MORRIS PWD - PAUL W. DENT RAH - ROY A. HALSTEAD
REK - BOB E. KYER RLB - BOB BUCHANAN RLK - ROBIN L. KLINGER
RWC - RODNEY W. CAMPBELL SJP - SUZANNE J. PAUGH SLM - STEPHANIE L. MOSSBURG
SLP - SHERI L. PFALZGRAF TIP - TAE I. PARRISH TMB - TIFFANY M. BAILEY
TMM - TAMMY M. MORRIS VC - VICKI COLLIER WJB - WILL J. BEASLEY
WTD - WADE T. DELONG
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List of Valid Qualifiers
November  28, 2011

Qualkey: STD

Microbac Laboratories Inc.

Qualifier Description

*
+
<
>
A
B

B1
B3
B4
C

CG
DL
E

EDL
EMPC
F, S
FL
H1
I
J

J,B
J,P
J,S
L
L1
L2
M
N

NA
ND

ND, L
ND, S

NF
NFL
NI
NR
NS
P
Q

QNS
RA
RE
S

SMI
SP
TIC

TNTC
U
UJ
UJ
UQ
W
X

X, S
Z

Surrogate or spike compound out of range
Correlation coefficient for the MSA is less than 0.995
Result is less than the associated numerical value.
Result is greater than the associated numerical value.
See the report narrative
Analyte present in method blank
Target analyte detected in method blank at or above the method reporting limit
Target analyte detected in calibration blank at or above the method reporting limit
The BOD unseeded dilution water blank exceeded 0.2 mg/L
Confirmed by GC/MS
Confluent growth
Surrogate or spike compound was diluted out
Estimated concentration due to sample matrix interference
Elevated sample reporting limits, presence of non-target analytes
Estimated Maximum Possible Concentration
Estimated result below quantitation limit; method of standard additions(MSA)
Free Liquid
Sample analysis performed past holding time.
Semiquantitative result (out of instrument calibration range)
Estimated value; the analyte concentration was less than the RL/LOQ.
Analyte detected in both the method blank and sample above the MDL.
Estimate; columns don't agree to within 40%
Estimated concentration; analyzed by method of standard addition (MSA)
Sample reporting limits elevated due to matrix interference
The associated blank spike (LCS) recovery was above the laboratory acceptance limits.
The associated blank spike (LCS) recovery was below the laboratory acceptance limits.
Matrix effect; the concentration is an estimate due to matrix effect.
Tentatively identified compound(TIC)
Not applicable
Not detected at or above the reporting limit (RL).
Not detected; sample reporting limit (RL) elevated due to interference
Not detected; analyzed by method of standard addition (MSA)
Not found by library search
No free liquid
Non-ignitable
Analyte is not required to be analyzed
Not spiked
Concentrations >40% difference between the two GC columns
One or more quality control criteria failed. See narrative.
Quantity of sample not sufficient to perform analysis
Reanalysis confirms reported results
Reanalysis confirms sample matrix interference
Analyzed by method of standard addition (MSA)
Sample matrix interference on surrogate
Reported results are for spike compounds only
Library Search Compound
Too numerous to count
Analyte was not detected. The concentration is below the reported MDL.
Undetected; the MDL and RL are estimated due to quality control discrepancies.
Undetected; the analyte was analyzed for, but not detected.
Undetected; the analyte was analyzed for, but not detected.
Post-digestion spike for furnace AA out of control limits
Exceeds regulatory limit
Exceeds regulatory limit; method of standard additions (MSA)
Cannot be resolved from isomer - see below

***Special Notes for Organic Analytes
1.  Acrolein and acrylonitrile by method 624 are semi-quantitative screens only.
2.  1,2-Diphenylhydrazine is unstable and is reported as azobenzene.
3.  N-nitrosodiphenylamine cannot be separated from diphenylamine.
4.  3-Methylphenol and 4-Methylphenol are unresolvable compounds.
5.  m-Xylene and p-Xylene are unresolvable compounds.
6.  The reporting limits for Appendix II/IX compounds by method 8270 are based on EPA estimated PQLs referenced in 40 CFR Part 264,
Appendix IX.  They are not always achievable for every compound and are matrix dependent.
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