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7060 South Yale Avenue, Suite 603  Tulsa, Oklahoma  918.794.7828  Fax:  918.794.7836
www.EnviroCleanPS.com

February 26, 2016

Mr. Saba Tahmassebi, Ph.D., P.E.
Chief Engineer
Oklahoma Department of Environmental Quality
707 North Robinson
P. O. Box 1677
Oklahoma City, OK  73101-1677

Re: 2015 Annual Groundwater Monitoring Report
Horsehead Corporation, Facility
Bartlesville Oklahoma

Dear Mr. Tahmassebi:

Enviro Clean Services, LLC hereby submits on behalf of Horsehead Corporation, the report 
entitled “2015 Annual Groundwater Monitoring Report” for the Horsehead Corporation facility 
located in Bartlesville, OK. This report, which is a requirement of the Post-Closure Permit, 
presents the analytical data from the two groundwater sampling events conducted at the facility 
in 2015 and a statistical trend analysis. The certification required by 40 CFR 270.11 is being 
provided under separate cover by Mr. Thomas W. Johnston, Horsehead Corporation.

If you have any questions or comments, please contact me at your convenience.

Sincerely,
Enviro Clean Services, LLC

George H. (Buddy) Richardson, P.G.
Project Manager

xc: William (Bill) Anderson, Doerner, Saunders, Daniel & Anderson
Thomas W. Johnston, Horsehead Corp.
Mark Coldiron, Ryan Whaley Coldiron Jantzen Peters & Webber PLLC
David Patton, Horsehead Corp.
Jack Lawmaster, Enviro Clean
David Brady, Enviro Clean

Sincerely,Sincerely,
Enviro CleanEnviro Clean Services, LLC

George George H. (Buddy) Richardson, P.G.
Project ManagerProject Manager
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HORSEHEAD CORP. 
BARTLESVILLE, OKLAHOMA 

2015 ANNUAL GROUNDWATER MONITORING REPORT 
February 26, 2016 

1.0 INTRODUCTION 

This report presents the results of the semi-annual groundwater monitoring events conducted in 

2015 for the Horsehead Corp. (Horsehead) located in Bartlesville, Oklahoma (Facility) as shown 

on Figure 1.  Groundwater monitoring was conducted in accordance with the Post-Closure 

Permit (#000829440-PC) effective May 15, 2006. 

Beginning in September 1995 and continuing through 2002, semi-annual groundwater 

monitoring events were conducted in accordance with the requirements for corrective action 

monitoring specified in the Resource Conservation and Recovery Act (RCRA) Operation Permit 

issued on July 14, 1995, as modified October 30, 1997, and made effective November 30, 1997. 

Prior to conducting the first semi-annual groundwater monitoring event in 2003, Horsehead 

proposed to the Oklahoma Department of Environmental Quality (DEQ) that the Facility 

groundwater monitoring network be modified to meet the requirements contemplated for post-

closure groundwater monitoring.  Approval for construction of the post-closure monitoring well 

network was given to Horsehead by the DEQ in correspondence dated June 12, 2003, as 

shown in Appendix A.  Following this approval six new groundwater monitoring wells were 

installed.  The data set generated during post-closure semi-annual groundwater monitoring of 

the six newly installed wells is utilized to evaluate groundwater at the Facility.  Historical data 

generated at the Facility prior to installation of the new wells are also presented in this report for 

informational purposes. 
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2.0 GROUNDWATER MONITORING WELL NETWORK 

The groundwater monitoring well network approved by the DEQ for post-closure groundwater 

monitoring consists of six groundwater monitoring wells used for water level and water quality 

monitoring, and 15 temporary piezometers used for water level monitoring to evaluate 

groundwater flow.  The locations of the groundwater monitoring wells and piezometers are 

shown on Figure 2.  Monitoring well and piezometer completion and construction details are 

summarized in Table 1. 
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3.0 GROUNDWATER MONITORING 

The objectives of the groundwater monitoring program include the following: 

1. To evaluate trends over time in constituent concentrations in groundwater beneath the 

Facility, and 

2. Evaluate groundwater levels and flow directions in the unconsolidated material, and 

ensure that water quality monitoring wells are in proper downgradient position to the 

Site. 

During the groundwater monitoring events, groundwater levels were measured in all 

piezometers and monitoring wells to calculate groundwater elevations and flow directions.  

Groundwater level measurements and corresponding groundwater elevations are presented in 

Table 2.  In addition, groundwater samples were collected and tested for the following indicator 

parameters and water quality parameters: 

Indicator Parameters  Cadmium, lead, and zinc – both total and dissolved 

Water Quality Parameters Specific conductivity, pH, temperature, and turbidity 

During the calendar year 2015, the semi-annual groundwater monitoring events were conducted 

on the following dates: 

April 1 - 3, 2015  First semi-annual sampling event 

October 14 - 16, 2015  Second semi-annual sampling event 

Groundwater samples for both events were sent to TestAmerica, Inc. (a DEQ-certified 

laboratory in Nashville, Tennessee) for analysis of indicator parameters.  The water quality 

parameters (temperature, pH, turbidity, and specific conductance) were measured on-site 

during sample collection.  A summary of analytical parameters and test methods utilized is 

presented in Table 3. 

A map showing the locations of the piezometers and monitoring wells utilized for sampling and 

groundwater level measurement is included as Figure 2.  Groundwater monitoring procedures 

utilized are documented in Appendix A of the first 1996 Semi-Annual Groundwater Monitoring 

Report (RSA, 1996a). 

 



Horsehead Corp.  2015 Annual Groundwater Monitoring Report 
Bartlesville, Oklahoma  Groundwater Monitoring Results 

W:\Projects\HOREBVL001\03_Report\FNL\2015AnnualMonRpt\20160226_2015AnnualMonRpt.docx 

February 26, 2016 4 

4.0 GROUNDWATER MONITORING RESULTS 

4.1 GROUNDWATER FLOW DIRECTION 
Depth to groundwater was measured in the piezometers and monitoring wells on April 2, 2015 

and October 15, 2015. These data are included in Table 2. 

Groundwater potentiometric surface maps were prepared for groundwater in the shallow 

unconsolidated material for each monitoring event.  These maps are shown on Figure 3 for 

April 2, 2015, and Figure 4 for October 15, 2015. 

The potentiometric surface maps for each event show that groundwater flow was predominantly 

flowing toward the south and southwest in the northeastern portion of the Facility and to the 

northwest and west in the northwestern portion of the Facility.  In the south-central portion of the 

Facility, groundwater flow direction was generally toward the south-southeast.  Groundwater 

gradients in the unconsolidated material groundwater system across the site averaged 

approximately 0.008 feet/foot.  Based on a comparison of water table elevation maps presented 

in prior reports and in this report, no significant changes in groundwater flow direction in the 

unconsolidated material groundwater system have been observed since Interim Status 

Groundwater Monitoring began in 1992, although there have been fluctuations in groundwater 

elevations over time. 

4.2 GROUNDWATER ANALYTICAL RESULTS 
Low-flow purging/sampling methods were utilized for groundwater sampling at the Site. 

The specific conductance, pH and temperature results of the purge water just prior to sample 

collection are summarized in Table 4.  The laboratory analytical reports for the groundwater 

samples are included in Appendix B, and are summarized with the field measured turbidity in 

Table 5.  Figure 5 shows the results of the 2015 data and the historical data for each 

monitoring well.  The historical high, low and mean of the metals were calculated using data 

from 2003-2014. 

4.3 TREND ANALYSIS 
Groundwater samples from the Facility have been collected and analyzed on a semi-annual 

basis beginning in June 2003 and continuing through October 2015.  A trend analysis has been 

performed on this data since the 2005 report, the first containing the requisite minimum number 

of eight data points. 
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As required by the Post-Closure Plan, a Mann-Kendall (M-K) test for trend analysis was 

conducted on this data, on a well by well basis, to look for statistically significant increases in 

concentrations.  For the purposes of this test, all non-detected data were converted to a value of 

one-half the laboratory reporting limit. 

The M-K trend test is a non-parametric test that involves listing sample data in temporal order, 

listing all unique pairs of data, and then comparing the data in each pair and assigning that data 

pair one of the following values: 

• 1 if the earlier measurement is less than the later measurement; 

• -1 if the earlier value is greater than the later measurement; or 

• 0 if the measurements are identical. 

These values are then summed for all data pairs to get the M-K statistic, S.  If S is positive then 

there is the potential for an upward trend, if negative a potential decreasing trend. 

Critical values for S are determined by assuming that as the number of data points, n, becomes 

large (n>10) then the behavior of S approximates the normal distribution based on the Central 

Limit Theorem.  A standardized Z statistic for each data set is calculated by taking the absolute 

value of S and subtracting 1 (continuity correction) then dividing that result by the standard 

deviation calculated for the data set. 

This standardized Z statistic is then compared to 2.32634 (the Z value for the 99% confidence 

level of a normal standard distribution), and, if greater, the data set is determined to have a 

statistically significant increasing trend. 

The trend analysis summarized in the following portions of this report was made using all total 

metals data generated from June 2003 (the date post-closure monitoring began) through 

October 2015.  Data from duplicate samples are not included in the analysis. 

A computer software package, ProUCL Version 5.0, was used to conduct the M-K trend test, at 

a 99% confidence level.  The actual test results are presented in Appendix C.  The table on the 

following page summarizes the results of the M-K trend tests. 
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Monitor Well Total Cadmium Total Lead Total Zinc 

MW-14B NT NT NT 

MW-23A D NT NT 

MW-26A NT NT D 

MW-33A D D NT 

MW-46A NT D NT 

MW-48A NT NT NT 
Note: 
 NT : No trend 
 I : Increasing trend 
 D : Decreasing trend 

 

As shown above, no statistically significant increasing trends were found for the total cadmium, 

lead, and zinc concentrations detected in any of the groundwater samples collected from any of 

the six monitoring wells.  The M-K trend test graphs for the three indicator parameters were 

generated from the analytical data used to run the M-K analysis.  These graphs with an ordinary 

least squares (OLS) regression line “Best Fit Line” are presented in Appendix D. 
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5.0 SUMMARY OF FINDINGS AND CONCLUSIONS 

The following findings and conclusions are based on the results of the 2015 Annual 

Groundwater Monitoring Program. 

1. Groundwater within the shallow alluvial groundwater system beneath the Facility was 

determined to be flowing towards the south, west and southwest in the northeastern 

portion of the Facility and to the northwest in the northwestern portion of the Facility.  In 

the south-central portion of the Facility, groundwater generally flows toward the south-

southeast.  Groundwater gradients in the unconsolidated material groundwater system 

across the site averaged approximately 0.008 feet/foot.  Although there have been 

fluctuations in groundwater elevations over time, no significant changes in groundwater 

flow direction within the unconsolidated alluvial groundwater system have been 

observed since Interim Status Monitoring began in 1992.  All water-quality monitoring 

wells are in proper downgradient positions to the Site. 

2. Trend analyses were conducted of the groundwater monitoring data set incorporating 

the total metals analyses obtained from June 2003 through October 2015 sampling 

event data.  No statistically significant increasing trends were found in any of the six 

wells for total cadmium, lead, or zinc. 
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Table 1  :  Summary of Peizometer and Monitoring Well Construction Details
Horsehead Corp., Bartlessville Facility

Bartlesville, Oklahoma

Well Number Northing Easting

Ground Surface 
Elevation, feet 

AMSL
TOC Elevation, 

feet AMSL Wall Size & Type
Well Depth, feet 

TOC
Screen Interval, 

feet BGL*
Slot Size, 

inches
Installation 

Date
P-1 (MW-47) 639968.825994 2554351.799347 711.55 711.30 2" PVC 12.79 1.47 - 10.98 0.010 22-Apr-92

P-2 (MW-31A) 639576.797142 2554422.280092 712.19 712.04 2" PVC 10.12 2.75 - 6.32 0.010 24-Jun-93
P-3 (MW-40) 639407.424752 2554959.037937 705.47 706.63 2" PVC 10.03 3.22 - 7.82 0.010 24-Jun-93
P-4 (MW-1A) 639969.349132 2556577.679674 709.10 708.87 2" PVC 13.28 6.21 - 10.85 0.010 13-Feb-92
P-5 (MW-42) 640511.712295 2557168.610446 709.47 709.30 2" PVC 6.19 3.45 - 5.45 0.010 21-Apr-92
P-6 (MW-41) 641326.218685 2557246.251810 716.65 716.42 2" PVC 6.30 3.45 - 5.45 0.010 21-Apr-92
P-7 (MW-17) 641698.864218 2557246.551685 710.05 709.66 2" PVC 10.39 5.0 - 10.0 0.010 16-Jul-85
P-S (MW-37) 641705.413170 2556810.723414 712.25 711.91 2" PVC 10.86 3.84 - 8.28 0.010 13-Feb-92
P-9 (MW-40) 641703.837606 2556565.658370 713.52 713.10 2" PVC 7.51 3.45 - 5.45 0.010 21-Apr-92
P-10 (MW-39) 641701.785510 2556276.223980 709.68 709.46 2" PVC 11.17 4.05 - 8.55 0,010 21-Apr-92
P-11(MW-25) 641693.539802 2555401.792867 704.41 703.96 2" PVC 6.65 4.50 - 7.00 0.010 18-Jun-03
P-12 (MW-32) 640865.101278 2554335.543785 702.73 702.11 2" PVC 14.64 5.00 - 14.50 0.010 14-Jun-03

P-13 (MW-P1A) 640274.452094 2555206.183850 704.06 703.81 2" PVC 17.01 7.00 - 16.50 0.010 18-Jun-03
P-14 (MW-P3A) 640916.006880 2555607.209744 702.73 702.22 2" PVC 14.61 5.00 - 14.50 0.010 19-Jun-03
P-15 (MW-18A) 640647.861192 2556326.213014 708.20 707.77 2" PVC 15.32 6.00 - 15.00 0.010 18-Jun-03

MW-14B 642126.637553 2554303.557916 697.57 697.16 2" PVC 10.16 3.50 - 10.00 0.010 19-Jun-03
MW-23A 639553.083608 2555868.117607 699.94 699.55 2" PVC 13.66 5.00 - 14.50 0.010 18-Jun-03
MW-26A 639116.746755 2555557.143661 691.02 693.09 2" PVC 8.18 3.50 - 5.00 0.010 19-Jun-03
MW-33A 641730.152281 2554315.942979 698.31 698.01 2" PVC 12.25 4.00 - 13.00 0.010 17-Jun-03
MW-46A 639094.850168 2555819.827628 689.19 688.64 2" PVC 5.17 3.50 - 5.00 0.010 19-Jun-03
MW-48A 642138.825722 2554502.117924 697.35 697.35 2" PVC 11.82 5.00 - 11.50 0.010 19-Jun-03

Notes:

1. P-1 (MW-47) : Former monitor well identification number in parenthesis.
2. AMSL : Above mean sea level.
3. TOC : Top of casing.
4. BGL : Below ground level.
5. Well P-6 surface casing was repaired and a new TOC elevation was measured in July 2004.
6. Well MW-26A surface casing was repaired and a new TOC elevation was measured in February 2005.
7. * : Based on data at the time of installation.
8.  All monitoring wells were re-surveyed on January 24, 2013 due to inconsistencies discovered in the monitoring well top of casing elevations, previously tabulated. 

  Total depths of the monitoring wells were also measured to confirm the depths to the bottom of the wells.

Table 1
Page 1 of 1
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Table 2  :  Summary of Depth to Groundwater and Groundwater Elevation Measrements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

P-1 (MW-47) 23-Jun-03 710.86 4.13 706.73
24-Sep-03 710.86 4.61 706.25
1-Dec-03 710.86 5.25 705.61
23·Feb-04 710.86 3.45 707.41
25-Feb-04 710.86 3.45 707.41
10-Jun-04 710.86 3.61 707.25
14-Dec-04 710.86 4.09 706.77
7-Jun-05 710.86 3.20 707.66

14-Dec-05 710.86 5.87 704.99
13-Jun-06 710.86 4.49 706.37
6-Dec-06 710.86 7.45 703.41
20-Jun-07 710.86 0.05 710.81
18-Dec-07 710.86 5.42 705.44
22-Jul-08 710.86 1.34 709.52
16-Dec-08 710.86 3.44 707.42
2-Jun-09 710.86 1.41 709.45
8-Dec-09 710.86 4.30 706.56
2-Jun-10 710.86 1.48 709.38
19-Oct-10 710.86 4.18 706.68
1-Jun-11 710.86 3.68 707.18
4-Oct-11 710.86 5.44 705.42
10-Apr-12 711.30 3.70 707.60
2-Oct-12 711.30 5.61 705.69

13-May-13 711.30 4.21 707.09
1-Oct-13 711.30 3.34 707.96

15-May-14 711.30 3.72 707.58
23-Oct-14 711.30 3.99 707.31
2-Apr-15 711.30 3.26 708.04

15-Oct-15 711.30 4.68 706.62
P-2 (MW 31A) 23-Jun-03 711.39 5.59 705.80

24-Sep-03 711.39 6.52 704.87
1-Dec-03 711.39 6.60 704.79
23·Feb-04 711.39 5.30 706.09
25-Feb-04 711.39 5.23 706.16
10-Jun-04 711.39 4.65 706.74
14-Dec-04 711.39 5.56 705.83
7-Jun-05 711.39 5.40 705.99

14-Dec-05 711.39 8.01 703.38
13-Jun-06 711.39 7.63 703.76
6-Dec-06 711.39 9.51 701.88
20-Jun-07 711.39 4.02 707.37
18-Dec-07 711.39 8.24 703.15
22-Jul-08 711.39 5.66 705.73
16-Dec-08 711.39 5.94 705.45
2-Jun-09 711.39 5.20 706.19
8-Dec-09 711.39 7.39 704.00
2-Jun-10 711.39 6.26 705.13
19-Oct-10 711.39 6.32 705.07
1-Jun-11 711.39 7.01 704.38
4-Oct-11 711.39 7.60 703.79
10-Apr-12 712.04 8.31 703.73
2-Oct-12 712.04 8.35 703.69

13-May-13 712.04 10.00 702.04
1-Oct-13 712.04 6.65 705.39

15-May-14 712.04 6.64 705.40
23-Oct-14 712.04 6.83 705.21
2-Apr-15 712.04 6.74 705.30

15-Oct-15 712.04 6.67 705.37

Monitor Well 
Number

Measurement 
Date

TOC Elevation
feet, AMSL

Depth to 
Groundwater 

feet, TOC
Groundwater Elevation 

feet, AMSL

Table 2

Page 1 of 11
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Table 2  :  Summary of Depth to Groundwater and Groundwater Elevation Measrements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well 
Number

Measurement 
Date

TOC Elevation
feet, AMSL

Depth to 
Groundwater 

feet, TOC
Groundwater Elevation 

feet, AMSL
P-3 (MW-40) 23-Jun-03 705.99 5.31 700.68

24-Sep-03 705.99 5.31 700.68
1-Dec-03 705.99 6.31 699.68
23·Feb-04 705.99 5.31 700.68
25-Feb-04 705.99 5.34 700.65
10-Jun-04 705.99 5.27 700.72
14-Dec-04 705.99 5.08 700.91
7-Jun-05 705.99 4.83 701.16

14-Dec-05 705.99 6.24 699.75
13-Jun-06 705.99 5.39 700.60
6-Dec-06 705.99 5.46 700.53
20-Jun-07 705.99 4.48 701.51
18-Dec-07 705.99 5.27 700.72
22-Jul-08 705.99 4.38 701.61
16-Dec-08 705.99 5.81 700.18
2-Jun-09 705.99 4.91 701.08
8-Dec-09 705.99 5.84 700.15
2-Jun-10 705.99 5.01 700.98
19-Oct-10 705.99 5.72 700.27
1-Jun-11 705.99 5.02 700.97
4-Oct-11 705.99 6.89 699.10
10-Apr-12 706.63 4.78 701.85
2-Oct-12 706.63 7.62 699.01

13-May-13 706.63 4.81 701.82
1-Oct-13 706.63 4.68 701.95

15-May-14 706.63 5.33 701.30
23-Oct-14 706.63 4.79 701.84
2-Apr-15 706.63 4.74 701.89

15-Oct-15 706.63 5.61 701.02
P-4 (MW-1A) 23-Jun-03 708.06 9.70 698.36

24-Sep-03 708.06 10.62 697.44
1-Dec-03 708.06 11.07 696.99
23·Feb-04 708.06 9.38 698.68
25-Feb-04 708.06 9.24 698.82
10-Jun-04 708.06 9.42 698.64
14-Dec-04 708.06 8.81 699.25
7-Jun-05 708.06 8.33 699.73

14-Dec-05 708.06 11.25 696.81
13-Jun-06 708.06 10.35 697.71
6-Dec-06 708.06 12.71 695.35
20-Jun-07 708.06 7.96 700.10
18-Dec-07 708.06 9.93 698.13
22-Jul-08 708.06 8.33 699.73
16-Dec-08 708.06 8.83 699.23
2-Jun-09 708.06 8.30 699.76
8-Dec-09 708.06 8.77 699.29
2-Jun-10 708.06 8.64 699.42
19-Oct-10 708.06 9.57 698.49
1-Jun-11 708.06 8.89 699.17
4-Oct-11 708.06 11.68 696.38
10-Apr-12 708.87 8.84 700.03
2-Oct-12 708.87 12.96 695.91

13-May-13 708.87 9.89 698.98
1-Oct-13 708.87 9.65 699.22

15-May-14 708.87 10.71 698.16
23-Oct-14 708.87 9.14 699.73
2-Apr-15 708.87 9.11 699.76

15-Oct-15 708.87 9.72 699.15

Table 2

Page 2 of 11

W:\Projects\HOREBVL001\03_Report\FNL\2015AnnualMonRpt\Tables\Table 2 20160226

2/25/2016



Table 2  :  Summary of Depth to Groundwater and Groundwater Elevation Measrements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well 
Number

Measurement 
Date

TOC Elevation
feet, AMSL

Depth to 
Groundwater 

feet, TOC
Groundwater Elevation 

feet, AMSL
P-5 (MW-42) cont. 23-Jun-03 710.33 6.41 703.92

24-Sep-03 710.33 7.47 702.86
1-Dec-03 710.33 7.23 703.10
23·Feb-04 710.33 4.80 705.53
25-Feb-04 710.33 4.42 705.91
10-Jun-04 710.33 5.82 704.51
14-Dec-04 708.66 3.92 704.74
7-Jun-05 708.66 2.96 705.70

14-Dec-05 708.66 Dry <702.41
13-Jun-06 708.66 5.97 702.69
6-Dec-06 708.66 Dry <702.41
20-Jun-07 708.66 4.65 704.01
18-Dec-07 708.66 6.11 702.55
22-Jul-08 708.66 3.66 705.00
16-Dec-08 708.66 3.29 705.37
2-Jun-09 708.66 2.71 705.95
8-Dec-09 708.66 5.93 702.73
2-Jun-10 708.66 3.81 704.85
19-Oct-10 708.66 5.96 702.70
1-Jun-11 708.66 4.54 704.12
4-Oct-11 708.66 Dry <702.41
10-Apr-12 709.30 Dry <702.41
2-Oct-12 709.30 Dry <702.41

13-May-13 709.30 Dry <702.41
1-Oct-13 709.30 Dry <702.41

15-May-14 709.30 5.93 703.37
23-Oct-14 709.30 Dry <702.41
2-Apr-15 709.30 4.32 704.98

15-Oct-15 709.30 Dry <702.41
P-6 (MW-41) 23-Jun-03 717.62 8.75 708.87

24-Sep-03 717.62 8.78 708.84
1-Dec-03 717.62 Dry <711.28
23·Feb-04 717.62 6.40 711.22
25-Feb-04 717.62 6.98 710.64
10-Jun-04 717.62 7.39 710.23
14-Dec-04 715.12 4.42 710.70
7-Jun-05 715.12 4.47 710.65

14-Dec-05 715.12 Dry <708.78
13-Jun-06 715.12 6.24 708.88
6-Dec-06 715.12 Dry <708.78
20-Jun-07 715.12 5.41 709.71
18-Dec-07 715.12 6.17 708.95
22-Jul-08 715.12 5.53 709.59
16-Dec-08 715.12 5.42 709.70
2-Jun-09 715.12 2.02 713.10
8-Dec-09 715.12 6.15 708.97
2-Jun-10 715.12 4.66 710.46
19-Oct-10 715.12 6.30 708.82
1-Jun-11 715.12 5.91 709.21
4-Oct-11 715.12 Dry <708.78
10-Apr-12 716.42 Dry <708.78
2-Oct-12 716.42 Dry <708.78

13-May-13 716.42 Dry <708.78
1-Oct-13 716.42 Dry <708.78

15-May-14 716.42 Dry <708.78
23-Oct-14 716.42 Dry <708.78
2-Apr-15 716.42 Dry <708.78

15-Oct-15 716.42 Dry <708.78
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Table 2  :  Summary of Depth to Groundwater and Groundwater Elevation Measrements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well 
Number

Measurement 
Date

TOC Elevation
feet, AMSL

Depth to 
Groundwater 

feet, TOC
Groundwater Elevation 

feet, AMSL
P-7 (MW-17) 23-Jun-03 711.61 Dry <698.85

24-Sep-03 711.61 12.53 699.08
1-Dec-03 711.61 12.44 699.17
23-Feb-04 711.61 Dry <698.74
25-Feb-04 711.61 Dry <698.74
10-Jun-04 711.61 Dry <698.75

*** 14-Dec-04 709.15 Dry <698.72
14-Jun-05 709.15 Dry <698.72
14-Dec-05 709.15 Dry <698.72
13-Jun-06 709.15 Dry <698.72
6-Dec-06 709.15 Dry <698.72
20-Jun-07 709.15 7.41 701.74
18-Dec-07 709.15 10.41 698.74
22-Jun-08 709.15 10.02 699.13
16-Dec-08 709.15 10.17 698.98
2-Jun-09 709.15 7.64 701.51
8-Dec-09 709.15 Dry <698.72
2-Jun-10 709.15 8.30 700.85
19-Oct-10 709.15 10.19 698.96
1-Jun-11 709.15 Dry <698.72
4-Oct-11 709.15 Dry <698.72
10-Apr-12 709.66 10.23 699.43
2-Oct-12 709.66 Dry <698.72

16-May-13 709.66 Dry <698.72
1-Oct-13 709.66 Dry <698.72

15-May-14 709.66 Dry <698.72
23-Oct-14 709.66 Dry <698.72
2-Apr-15 709.66 Dry <698.72

15-Oct-15 709.66 Dry <698.72
P-8 (MW-37) 23-Jun-03 711.78 6.42 705.36

24-Sep-03 711.78 6.90 704.88
1-Dec-03 711.78 8.15 703.63
23-Feb-04 711.78 7.19 704.59
25-Feb-04 711.78 6.86 704.92
10-Jun-04 711.78 4.84 706.94
14-Dec-04 711.78 6.29 705.49
7-Jun-05 711.78 3.46 708.32

14-Dec-05 711.78 8.13 703.65
13-Jun-06 711.78 9.05 702.73
6-Dec-06 711.78 10.22 701.56
20-Jun-07 711.78 7.90 703.88
18-Dec-07 711.78 7.33 704.45
22-Jul-08 711.78 1.10 710.68
16-Dec-08 711.78 3.00 708.78
2-Jun-09 711.78 0.58 711.20
8-Dec-09 711.78 7.88 703.90
2-Jun-10 711.78 2.85 708.93
19-Oct-10 711.78 6.15 705.63
1-Jun-11 711.78 5.85 705.93
4-Oct-11 711.78 8.49 703.29
10-Apr-12 711.91 6.54 705.37
2-Oct-12 711.91 10.31 701.60

16-May-13 711.91 9.62 702.29
1-Oct-13 711.91 6.63 705.28

15-May-14 711.91 5.74 706.17
23-Oct-14 711.91 6.79 705.12
2-Apr-15 711.91 6.73 705.18

15-Oct-15 711.91 6.99 704.92
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Table 2  :  Summary of Depth to Groundwater and Groundwater Elevation Measrements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well 
Number

Measurement 
Date

TOC Elevation
feet, AMSL

Depth to 
Groundwater 

feet, TOC
Groundwater Elevation 

feet, AMSL
P-9 (MW-40) 23-Jun-03 712.91 3.92 708.99

24-Sep-03 712.91 4.42 708.49
1-Dec-03 712.91 4.84 708.07
23-Feb-04 712.91 3.70 709.21
25-Feb-04 712.91 6.63 706.28
10-Jun-04 712.91 4.05 708.86
14-Dec-04 712.91 3.21 709.70
7-Jun-05 712.91 3.92 708.99

14-Dec-05 712.91 5.86 707.05
13-Jun-06 712.91 5.78 707.13
6-Dec-06 712.91 Dry <706.91
20-Jun-07 712.91 1.19 711.72
18-Dec-07 712.91 2.91 710.00
22-Jul-08 712.91 2.04 710.87
16-Dec-08 712.91 2.37 710.54
2-Jul-09 712.91 2.06 710.85
8-Dec-09 712.91 4.88 708.03
2-Jun-10 712.91 3.68 709.23
19-Oct-10 712.91 3.49 709.42
1-Jun-11 712.91 5.31 707.60
7-Oct-11 712.91 5.96 706.95
10-Apr-12 713.10 3.82 709.28
2-Oct-12 713.10 7.08 706.02

16-May-13 713.10 7.01 706.09
1-Oct-13 713.10 7.07 706.03

15-May-14 713.10 6.40 706.70
23-Oct-14 713.10 6.37 706.73
2-Apr-15 713.10 5.60 707.50

15-Oct-15 713.10 5.93 707.17
P-10 (MW-39) 23-Jun-03 709.35 4.18 705.17

24-Sep-03 709.35 3.51 705.84
1-Dec-03 709.35 3.81 705.54
23-Feb-04 709.35 2.66 706.69
25-Feb-04 709.35 2.21 707.14
10-Jun-04 709.35 4.48 704.87
14-Dec-04 709.35 3.03 706.32
7-Jun-05 709.35 3.15 706.20

14-Dec-05 709.35 6.39 702.96
13-Jun-06 709.35 5.56 703.79
6-Dec-06 709.35 8.46 700.89
20-Jun-07 709.35 1.66 707.69
18-Dec-07 709.35 3.21 706.14
22-Jul-08 709.35 4.18 705.17
16-Dec-08 709.35 4.42 704.93
2-Jul-09 709.35 3.57 705.78
8-Dec-09 709.35 2.99 706.36
2-Jun-10 709.35 3.96 705.39
19-Oct-10 709.35 5.82 703.53
1-Jun-11 709.35 3.78 705.57
7-Oct-11 709.35 7.34 702.01
10-Apr-12 709.46 2.45 707.01
2-Oct-12 709.46 8.80 700.66

16-May-13 709.46 3.20 706.26
1-Oct-13 709.46 4.20 705.26

15-May-14 709.46 4.34 705.12
23-Oct-14 709.46 3.32 706.14
2-Apr-15 709.46 2.23 707.23

15-Oct-15 709.46 7.37 702.09
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Table 2  :  Summary of Depth to Groundwater and Groundwater Elevation Measrements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well 
Number

Measurement 
Date

TOC Elevation
feet, AMSL

Depth to 
Groundwater 

feet, TOC
Groundwater Elevation 

feet, AMSL
P-11 (MW-25A) 23-Jun-03 703.40 Dry <696.75

24-Sep-03 703.40 6.30 697.10
1-Dec-03 703.40 6.30 697.10
23-Feb-04 703.40 6.44 696.96
25-Feb-04 703.40 6.45 696.95
10-Jun-04 703.40 6.19 697.21
14-Dec-04 703.40 5.68 697.72
7-Jun-05 703.40 5.68 697.72

14-Dec-05 703.40 4.44 698.96
13-Jun-06 703.40 4.87 698.53
6-Dec-06 703.40 5.81 697.59
20-Jun-07 703.40 0.08 703.32
18-Dec-07 703.40 5.09 698.31
22-Jul-08 703.40 5.45 697.95
16-Dec-08 703.40 5.33 698.07
2-Jul-09 703.40 5.36 698.04
8-Dec-09 703.40 4.44 698.96
2-Jun-10 703.40 4.63 698.77
19-Oct-10 703.40 3.80 699.60
1-Jun-11 703.40 3.85 699.55
7-Oct-11 703.40 4.55 698.85
10-Apr-12 703.96 3.68 700.28
2-Oct-12 703.96 5.55 698.41

16-May-13 703.96 4.07 699.89
1-Oct-13 703.96 3.63 700.33

15-May-14 703.96 4.55 699.41
23-Oct-14 703.96 5.08 698.88
2-Apr-15 703.96 4.74 699.22

15-Oct-15 703.96 5.03 698.93
P-12 (MW-32A) 23-Jun-03 701.43 6.58 694.85

24-Sep-03 701.43 8.61 692.82
1-Dec-03 701.43 9.08 692.35
23-Feb-04 701.43 4.95 696.48
25-Feb-04 701.43 4.79 696.64
10-Jun-04 701.43 6.04 695.39
14-Dec-04 701.43 4.41 697.02
7-Jun-05 701.43 5.22 696.21

14-Dec-05 701.43 9.97 691.46
13-Jun-06 701.43 7.45 693.98
6-Dec-06 701.43 11.51 689.92
20-Jun-07 701.43 3.50 697.93
18-Dec-07 701.43 8.12 693.31
22-Jul-08 701.43 5.26 696.17
16-Dec-08 701.43 6.32 695.11
2-Jul-09 701.43 4.56 696.87
8-Dec-09 701.43 8.02 693.41
2-Jun-10 701.43 5.41 696.02
19-Oct-10 701.43 7.81 693.62
1-Jun-11 701.43 5.11 696.32
7-Oct-11 701.43 10.17 691.26
10-Apr-12 702.11 4.87 697.24
2-Oct-12 702.11 11.18 690.93

16-May-13 702.11 7.27 694.84
1-Oct-13 702.11 6.68 695.43

15-May-14 702.11 7.61 694.50
23-Oct-14 702.11 7.13 694.98
2-Apr-15 702.11 6.28 695.83

15-Oct-15 702.11 8.00 694.11
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Table 2  :  Summary of Depth to Groundwater and Groundwater Elevation Measrements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well 
Number

Measurement 
Date

TOC Elevation
feet, AMSL

Depth to 
Groundwater 

feet, TOC
Groundwater Elevation 

feet, AMSL
P-13 (P-1A) 23-Jun-03 703.20 6.02 697.18

24-Sep-03 703.20 5.58 697.62
1-Dec-03 703.20 6.45 696.75
23-Feb-04 703.20 6.11 697.09
25-Feb-04 703.20 6.17 697.03
10-Jun-04 703.20 4.82 698.38
14-Dec-04 703.20 5.01 698.19
7-Jun-05 703.20 3.59 699.61

14-Dec-05 703.20 4.07 699.13
13-Jun-06 703.20 3.98 699.22
6-Dec-06 703.20 4.71 698.49
20-Jun-07 703.20 3.61 699.59
18-Dec-07 703.20 3.88 699.32
22-Jul-08 703.20 2.53 700.67
18-Dec-08 703.20 3.80 699.40
2-Jun-09 703.20 3.11 700.09
8-Dec-09 703.20 3.54 699.66
2-Jun-10 703.20 3.66 699.54
19-Oct-10 703.20 3.45 699.75
1-Jun-11 703.20 4.63 698.57
4-Oct-11 703.20 4.83 698.37
10-Apr-12 703.81 5.40 698.41
2-Oct-12 703.81 4.96 698.85

16-May-13 703.81 5.32 698.49
1-Oct-13 703.81 3.77 700.04

15-May-14 703.81 5.06 698.75
23-Oct-14 703.81 4.17 699.64
2-Apr-15 703.81 4.96 698.85

15-Oct-15 703.81 3.88 699.93
P-14 (P-3A) 23-Jun-03 701.59 13.76** 687.83**

24-Sep-03 701.59 3.34 698.25
1-Dec-03 701.59 4.68 696.91
23-Feb-04 701.59 5.99 695.60
25-Feb-04 701.59 6.01 695.58
10-Jun-04 701.59 3.11 698.48
14-Dec-04 701.59 4.63 696.96
7-Jun-05 701.59 2.40 699.19

14-Dec-05 701.59 5.32 696.27
13-Jun-06 701.59 3.69 697.90
6-Dec-06 701.59 6.13 695.46
20-Jun-07 701.59 3.99 697.60
18-Dec-07 701.59 5.48 696.11
22-Jul-08 701.59 2.01 699.58
18-Dec-08 701.59 3.00 698.59
2-Jun-09 701.59 2.93 698.66
8-Dec-09 701.59 5.21 696.38
2-Jun-10 701.59 3.25 698.34
19-Oct-10 701.59 3.25 698.34
1-Jun-11 701.59 3.84 697.75
4-Oct-11 701.59 5.85 695.74
10-Apr-12 702.22 7.02 695.20
2-Oct-12 702.22 6.01 696.21

16-May-13 702.22 7.05 695.17
1-Oct-13 702.22 4.42 697.80

15-May-14 702.22 5.40 696.82
23-Oct-14 702.22 4.85 697.37
2-Apr-15 702.22 5.87 696.35

15-Oct-15 702.22 4.04 698.18
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Table 2  :  Summary of Depth to Groundwater and Groundwater Elevation Measrements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well 
Number

Measurement 
Date

TOC Elevation
feet, AMSL

Depth to 
Groundwater 

feet, TOC
Groundwater Elevation 

feet, AMSL
P·15 (MW 18A) 23-Jun-03 707.13 6.02 701.11

24-Sep-03 707.13 5.57 701.56
1-Dec-03 707.13 6.56 700.57
23-Feb-04 707.13 6.61 700.52
25-Feb-04 707.13 6.59 700.54
10-Jun-04 707.13 5.27 701.86
14-Dec-04 707.13 6.20 700.93
7-Jun-05 707.13 4.53 702.60

14-Dec-05 707.13 6.21 700.92
13-Jun-06 707.13 6.15 700.98
6-Dec-06 707.13 7.00 700.13
20-Jun-07 707.13 3.91 703.22
18-Dec-07 707.13 5.91 701.22
22-Jul-08 707.13 4.16 702.97
18-Dec-08 707.13 5.82 701.31
2-Jun-09 707.13 4.38 702.75
8-Dec-09 707.13 5.68 701.45
2-Jun-10 707.13 4.05 703.08
19-Oct-10 707.13 5.30 701.83
1-Jun-11 707.13 5.29 701.84
4-Oct-11 707.13 5.83 701.30
10-Apr-12 707.77 6.74 701.03
2-Oct-12 707.77 6.13 701.64

16-May-13 707.77 7.63 700.14
1-Oct-13 707.77 6.56 701.21

15-May-14 707.77 6.82 700.95
23-Oct-14 707.77 6.40 701.37
2-Apr-15 707.77 7.30 700.47

15-Oct-15 707.77 5.67 702.10
MW-14B 23-Jun-03 696.58 5.93 690.65

24-Sep-03 696.58 6.49 690.09
1-Dec-03 696.58 7.31 689.27
23-Feb-04 696.58 5.58 691.00
25-Feb-04 696.58 5.24 691.34
10-Jun-04 696.58 5.81 690.77
14-Dec-04 696.58 5.78 690.80
7-Jun-05 696.58 5.22 691.36

14-Dec-05 696.58 8.00 688.58
13-Jun-06 696.58 6.77 689.81
6-Dec-06 696.58 9.04 687.54
20-Jun-07 696.58 4.47 692.11
18-Dec-07 696.58 5.31 691.27
22-Jul-08 696.58 5.48 691.10
18-Dec-08 696.58 6.47 690.11
2-Jun-09 696.58 4.45 692.13
8-Dec-09 696.58 6.57 690.01
2-Jun-10 696.58 5.30 691.28
19-Oct-10 696.58 7.02 689.56
1-Jun-11 696.58 5.78 690.80
4-Oct-11 696.58 8.76 687.82
10-Apr-12 697.16 5.01 692.15
2-Oct-12 697.16 9.73 687.43

16-May-13 697.16 5.13 692.03
1-Oct-13 697.16 5.24 691.92

15-May-14 697.16 6.16 691.00
23-Oct-14 697.16 5.45 691.71
2-Apr-15 697.16 4.55 692.61

15-Oct-15 697.16 6.75 690.41
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Table 2  :  Summary of Depth to Groundwater and Groundwater Elevation Measrements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well 
Number

Measurement 
Date

TOC Elevation
feet, AMSL

Depth to 
Groundwater 

feet, TOC
Groundwater Elevation 

feet, AMSL
MW-23A 23-Jun-03 698.84 6.02 692.82

24-Sep-03 698.84 2.67 696.17
1-Dec-03 698.84 3.01 695.83
23-Feb-04 698.84 3.71 695.13
25-Feb-04 698.84 5.11 693.73
10-Jun-04 698.84 2.58 696.26
14-Dec-04 698.84 3.05 695.79
7-Jun-05 698.84 1.03 697.81

14-Dec-05 698.84 2.70 696.14
27-Feb-06 698.84 3.11 695.73
13-Jun-06 698.84 1.48 697.36
25-Sep-06 698.84 3.02 695.82
6-Dec-06 698.84 3.46 695.38
20-Jun-07 698.84 0.27 698.57
18-Dec-07 698.84 2.64 696.20
22-Jul-08 698.84 1.12 697.72
16-Dec-08 698.84 1.64 697.20
2-Jun-09 698.84 0.99 697.85
8-Dec-09 698.84 2.42 696.42
2-Jun-10 698.84 1.68 697.16
19-Oct-10 698.84 2.57 696.27
5-Jan-11 698.84 3.20 695.64
1-Jun-11 698.84 2.40 696.44
4-Oct-11 698.84 2.92 695.92
10-Apr-12 699.55 2.74 696.81
2-Oct-12 699.55 3.36 696.19

16-May-13 699.55 3.01 696.54
1-Oct-13 699.55 2.09 697.46

15-May-14 699.55 3.48 696.07
23-Oct-14 699.55 3.88 695.67
2-Apr-15 699.55 3.42 696.13

15-Oct-15 699.55 2.92 696.63
MW-26A 23-Jun-03 689.52 Full 689.52*

24-Sep-03 689.52 Full 689.52*
1-Dec-03 689.52 0.12 689.40
23-Feb-04 689.52 Full 689.52*
25-Feb-04 689.52 0.05 689.47
10-Jun-04 689.52 Full 689.52*
14-Dec-04 689.52 Full 689.52*

**** 7-Jun-05 692.33 1.54 690.79
14-Dec-05 692.33 2.68 689.65
13-Jun-06 692.33 2.30 690.03
6-Dec-06 692.33 2.47 689.86
20-Jun-07 692.33 0.31 692.02
18-Dec-07 692.33 1.66 690.67
22-Jul-08 692.33 2.93 689.40
16-Dec-08 692.33 1.84 690.49
2-Jun-09 692.33 1.11 691.22
8-Dec-09 692.33 1.62 690.71
2-Jun-10 692.33 1.90 690.43
19-Oct-10 692.33 2.32 690.01
1-Jun-11 692.33 1.91 690.42
4-Oct-11 692.33 3.91 688.42
10-Apr-12 693.09 1.52 691.57
2-Oct-12 693.09 5.23 687.86

16-May-13 693.09 2.31 690.78
1-Oct-13 693.09 1.63 691.46

15-May-14 693.09 2.95 690.14
23-Oct-14 693.09 1.87 691.22
2-Apr-15 693.09 2.16 690.93

15-Oct-15 693.09 3.05 690.04
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Table 2  :  Summary of Depth to Groundwater and Groundwater Elevation Measrements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well 
Number

Measurement 
Date

TOC Elevation
feet, AMSL

Depth to 
Groundwater 

feet, TOC
Groundwater Elevation 

feet, AMSL
MW-33A 23-Jun-03 697.36 9.50 687.86

24-Sep-03 697.36 6.18 691.18
1-Dec-03 697.36 6.40 690.96
23-Feb-04 697.36 4.27 693.09
25-Feb-04 697.36 7.72 689.64
10-Jun-04 697.36 4.73 692.63
14-Dec-04 697.36 4.07 693.29
7-Jun-05 697.36 4.27 693.09

14-Dec-05 697.36 7.43 689.93
13-Jun-06 697.36 5.88 691.48
6-Dec-06 697.36 9.19 688.17
20-Jun-07 697.36 0.51 696.85
18-Dec-07 697.36 6.42 690.94
22-Jul-08 697.36 3.85 693.51
16-Dec-08 697.36 5.02 692.34
2-Jun-09 697.36 4.22 693.14
8-Dec-09 697.36 5.88 691.48
2-Jun-10 697.36 4.14 693.22
19-Oct-10 697.36 5.64 691.72
1-Jun-11 697.36 4.60 692.76
4-Oct-11 697.36 7.78 689.58
10-Apr-12 698.01 1.05 696.96
2-Oct-12 698.01 9.16 688.85

16-May-13 698.01 4.70 693.31
1-Oct-13 698.01 4.43 693.58

15-May-14 698.01 5.90 692.11
23-Oct-14 698.01 5.18 692.83
2-Apr-15 698.01 4.43 693.58

15-Oct-15 698.01 5.95 692.06
MW-46A 23-Jun-03 687.96 2.70 685.26

24-Sep-03 687.96 2.43 685.53
1-Dec-03 687.96 2.63 685.33
23-Feb-04 687.96 1.77 686.19
25-Feb-04 687.96 1.66 686.30
10-Jun-04 687.96 2.69 685.27
14-Dec-04 687.96 2.74 685.22
7-Jun-05 687.96 2.83 685.13

14-Dec-05 687.96 2.97 684.99
13-Jun-06 687.96 3.93 684.03
6-Dec-06 687.96 2.18 685.78
20-Jun-07 687.96 0.97 686.99
18-Dec-07 687.96 1.46 686.50
22-Jul-08 687.96 3.30 684.66
16-Dec-08 687.96 2.11 685.85
2-Jun-09 687.96 3.46 684.50
8-Dec-09 687.96 1.79 686.17
2-Jun-10 687.96 1.10 686.86
19-Oct-10 687.96 3.74 684.22
1-Jun-11 687.96 2.73 685.23
4-Oct-11 687.96 4.96 683.00
10-Apr-12 688.64 1.16 687.48
2-Oct-12 688.64 Dry <682.46

16-May-13 688.64 2.17 686.47
1-Oct-13 688.64 1.71 686.93

15-May-14 688.64 3.72 684.92
23-Oct-14 688.64 1.57 687.07
4-Feb-15 688.64 1.96 686.68
15-Oct-15 688.64 4.09 684.55
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Table 2  :  Summary of Depth to Groundwater and Groundwater Elevation Measrements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well 
Number

Measurement 
Date

TOC Elevation
feet, AMSL

Depth to 
Groundwater 

feet, TOC
Groundwater Elevation 

feet, AMSL
MW-48A 23-Jun-03 696.80 1.76 695.04

24-Sep-03 696.80 2.35 694.45
1-Dec-03 696.80 4.16 692.64
23-Feb-04 696.80 2.31 694.49
25-Feb-04 696.80 2.47 694.33
10-Jun-04 696.80 1.57 695.23
14-Dec-04 696.80 2.98 693.82
7-Jun-05 696.80 1.05 695.75

14-Dec-05 696.80 4.86 691.94
13-Jun-06 696.80 2.64 694.16
6-Dec-06 696.80 5.72 691.08
20-Jun-07 696.80 1.27 695.53
18-Dec-07 696.80 4.40 692.40
22-Jul-08 696.80 1.01 695.79
16-Dec-08 696.80 2.91 693.89
2-Jun-09 696.80 1.06 695.74
8-Dec-09 696.80 2.75 694.05
2-Jun-10 696.80 0.92 695.88
19-Oct-10 696.80 2.62 694.18
1-Jun-11 696.80 1.76 695.04
1-Jun-11 696.80 1.76 695.04
4-Oct-11 696.80 3.65 693.15
10-Apr-12 697.35 2.00 695.35
2-Oct-12 697.35 4.95 692.40

16-May-13 697.35 1.95 695.40
1-Oct-13 697.35 2.03 695.32

15-May-14 697.35 2.67 694.68
23-Oct-14 697.35 2.20 695.15
2-Apr-15 697.35 1.28 696.07

15-Oct-15 697.35 3.02 694.33

1. TOC : Measured from top of casing
2. AMSL : Above mean sea level.
3. A :  Replacement well.
4. * : Casing was full of water.
5. ** :  Water level not stable because well is new.
6. *** : Casing top repaired, new survey elevation, July 2004.
7. **** : Casing top repaired, new survey elevation, February 2005.
8.  All monitoring wells were re-surveyed on January 24, 2013 due to inconsistencies discovered in 
the monitoring well top of casing elevations previously tabulated.   Total depths of the monitoring 
wells were also measured to confirm the depths to the bottom of the wells.  These corrections to 
elevations were made retroactively to the data set starting with April 2012.

Table 2

Page 11 of 11

W:\Projects\HOREBVL001\03_Report\FNL\2015AnnualMonRpt\Tables\Table 2 20160226

2/25/2016



Table 3  :  Summary of Analytical Parameters and Methods
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Container Preservative
Cadmium  SW 6010C P or G (A) HN03 pH<2 6 months 500 ml

Lead  SW 6010C P or G (A) HN03 pH<2 6 months 500 ml
Zinc  SW 6010C P or G (A) HN03 pH<2 6 months 500 ml
pH SW 9040 P or G --- Run immediately 100 ml

Specific Conductivity SW 9050 P or G Cool, 4 oC 28 days 200 ml

Notes:

1. P : Plastic.
2. G : Glass.
3. (A) : Acid rinse.
4. - : Not applicable.
5. ml : Milliliter.
6.  Specific Conductivity was measured immediately in the field.

Recommended

Parameters EPA Method Holdlng Time Volume for Analysis
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Table 4  :  Summary of Field Measurements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

MW-14B 24-Jun-03 6.58 7,150 18.1
25-Sep-03 6.49 6,220 19.8
2-Dec-03 6.72 6,170 16.4
24-Feb-04 6.98 4,617 9.9
11-Jun-04 6.89 4,451 20.6
15-Dec-04 7.02 5,170 14.1
8-Jun-05 6.54 5,890 20.6

15-Dec-05 7.06 6,630 11.9
14-Jun-06 5.28 6,760 17.4
7-Dec-06 6.52 6,720 12.8
21-Jun-07 6.73 6,000 22.6
19-Dec-07 6.54 3,255 15.7
23-Jul-08 6.86 6,440 22.7
18-Dec-08 6.59 3,166 13.9
3-Jun-09 6.54 680 17.3
8-Dec-09 6.81 6,140 14.5
2-Jun-10 6.64 6,120 19.3
19-Oct-10 6.63 6,238 20.6
4-Jun-11 6.68 5,699 15.8
4-Oct-11 6.48 6,674 28.2

11-Apr-12 6.53 3,357 13.5
2-Oct-12 6.53 6,696 26.1

17-May-13 6.62 5,491 20.2
2-Oct-13 6.43 5,987 25.6

15-May-14 6.55 6,245 18.9
23-Oct-14 9.69 5,554 23.1
2-Apr-15 6.61 4,873 26.0

15-Oct-15 6.54 5,963 27.0
MW-23A 24-Jun-03 6.98 4,119 18.8

25-Sep-03 6.58 2,142 19.9
2-Dec-03 6.76 2,963 15.9
24-Feb-04 7.25 3,664 8.7
25-Feb-04 7.11 693 12.4
11-Jun-04 6.76 222 21.3
15-Dec-04 6.79 2,421 14.8
8-Jun-05 6.56 3,286 21.2

15-Dec-05 6.68 3,167 14.7
24-Feb-06 6.62 3,426 18.8
14-Jun-06 5.40 3,042 18.7
25-Sep-06 6.75 3,508 25.9
7-Dec-06 6.36 3,422 12.8
21-Jun-07 6.43 3,378 23.5
19-Dec-07 6.45 2,047 16.3
23-Jul-08 6.80 3,349 23.7
18-Dec-08 6.47 1,841 13.6
3-Jun-09 6.59 1,712 17.9
8-Dec-09 6.60 3,632 14.4
2-Jun-10 6.67 3,545 19.7
19-Oct-10 6.55 3,689 20.4
5-Jan-11 6.62 3,714 15.1
1-Jun-11 6.61 3,600 16.4
5-Oct-11 6.19 3,350 22.0

11-Apr-12 6.18 3,501 18.1
3-Oct-12 6.16 4,041 27.1

17-May-13 6.58 3,027 21.0
2-Oct-13 6.11 3,403 25.0

16-May-14 6.31 3,408 20.9
24-Oct-14 3.83 3,470 24.3
2-Apr-15 6.43 1,169 22.2

16-Oct-15 6.29 3,306 21.3

Sampling 
DateMonitor Well

pH
S.U.

Specific Conductivity
mhos/cm

Temperature
ºC
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Table 4  :  Summary of Field Measurements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Sampling 
DateMonitor Well

pH
S.U.

Specific Conductivity
mhos/cm

Temperature
ºC

MW-26A 24-Jun-03 7.00 2,183 24.1
25-Sep-03 6.87 2,121 20.2
2-Dec-03 7.09 2,114 11.2
24-Feb-04 7.31 1,916 6.5
11-Jun-04 7.12 1,968 21.6
15-Dec-04 7.15 2,267 9.1
8-Jun-05 6.72 2,297 25.1

15-Dec-05 7.13 2,804 8.6
14-Jun-06 5.63 3,356 24.5
7-Dec-06 6.73 4,276 8.2
21-Jun-07 6.75 4,371 27.3
19-Dec-07 6.71 2,921 15.1
23-Jul-08 6.85 1,940 24.8
18-Dec-08 6.51 2,138 12.1
3-Jun-09 6.58 2,158 10.4
8-Dec-09 6.90 4,703 6.7
2-Jun-10 6.72 4,653 25.9
19-Oct-10 6.96 4,475 19.8
4-Jun-11 6.94 4,204 20.4
4-Oct-11 6.65 4,064 24.5

11-Apr-12 6.59 3,837 18.1
2-Oct-12 6.64 3,632 29.5

17-May-13 6.76 3,201 20.5
2-Oct-13 6.53 3,979 28.5

16-May-14 6.70 3,942 13.4
24-Oct-14 3.74 4,061 24.0
3-Apr-15 6.75 4,014 14.0

15-Oct-15 6.72 3,919 22.5
MW-33A 24-Jun-03 6.84 7,500 19.0

25-Sep-03 6.71 7,460 19.3
2-Dec-03 6.83 7,460 17.5
24-Feb-04 7.05 6,100 11.5
11-Jun-04 6.89 6,150 19.6
15-Dec-04 6.56 6,580 15.5
8-Jun-05 6.94 6,220 20.5

15-Dec-05 7.05 8,050 16.0
14-Jun-06 5.53 7,150 16.8
7-Dec-06 6.50 8,580 14.8
21-Jun-07 6.72 6,390 22.5
19-Dec-07 6.31 2,127 15.7
23-Jul-08 7.16 3,092 21.8
18-Dec-08 6.76 3,205 13.8
3-Jun-09 6.55 3,051 16.9
8-Dec-09 6.76 6,810 12.7
2-Jun-10 6.61 6,140 19.9
19-Oct-10 6.72 6,405 19.5
4-Jun-11 6.70 6,693 15.6
4-Oct-11 6.72 4,254 28.1

11-Apr-12 6.61 1,451 18.3
2-Oct-12 6.66 5,133 28.3

17-May-13 6.34 1,382 20.9
2-Oct-13 6.30 2,791 26.6

15-May-14 6.67 5,654 21.8
23-Oct-14 10.55 4,959 24.7
2-Apr-15 6.68 5,809 24.0

15-Oct-15 6.74 3,025 27.3
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Table 4  :  Summary of Field Measurements
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Sampling 
DateMonitor Well

pH
S.U.

Specific Conductivity
mhos/cm

Temperature
ºC

MW-46A 24-Jun-03 6.67 1,680 22.2
25-Sep-03 6.68 1,709 21.2
2-Dec-03 6.77 1,746 12.6
24-Feb-04 7.10 1,251 7.0
25-Feb-04 6.98 1,321 0.8
11-Jun-04 6.96 1,425 21.5
15-Dec-04 6.59 1,656 11.7
8-Jun-05 6.65 1,588 22.8

15-Dec-05 7.00 2,045 9.3
14-Jun-06 5.12 2,853 21.7
7-Dec-06 6.42 6,100 11.3
21-Jun-07 6.76 2,352 28.1
19-Dec-07 6.61 2,382 15.3
23-Jul-08 6.62 1,191 25.5
18-Dec-08 6.65 803 8.2
3-Jun-09 6.42 704 19.4
8-Dec-09 6.87 1,870 11.1
2-Jun-10 6.82 2,157 23.3
19-Oct-10 6.62 1,988 20.8
4-Jun-11 6.89 1,478 19.1
4-Oct-11 --- --- ---

11-Apr-12 6.69 1,971 17.0
2-Oct-12 --- --- ---

17-May-13 6.78 3,287 17.5
2-Oct-13 6.45 1,543 27.1

16-May-14 6.60 4,168 18.7
24-Oct-14 2.93 1,414 21.8
3-Apr-15 6.71 3,337 12.5

15-Oct-15 6.59 1,967 30.8
MW-48A 24-Jun-03 6.67 6,860 21.8

25-Sep-03 6.71 6,430 20.2
2-Dec-03 7.04 5,810 14.9
24-Feb-04 7.10 959 7.6
11-Jun-04 7.02 5,040 19.8
15-Dec-04 7.45 5,620 11.8
8-Jun-05 6.78 5,810 21.8

15-Dec-05 7.32 6,370 10.3
14-Jun-06 5.37 6,560 18.8
7-Dec-06 6.67 6,920 10.2
21-Jun-07 6.62 6,080 21.5
19-Dec-07 6.75 3,374 14.4
23-Jul-08 6.85 6,110 23.6
18-Dec-08 6.70 2,910 11.7
3-Jun-09 6.00 739 19.2
8-Dec-09 6.92 6,630 13.2
2-Jun-10 7.01 6,610 21.1
19-Oct-10 6.83 6,695 19.6
4-Jun-11 6.88 6,726 15.8
4-Oct-11 6.64 6,801 27.0

11-Apr-12 6.61 6,656 13.7
2-Oct-12 6.69 6,832 25.9

17-May-13 6.63 5,169 23.7
2-Oct-13 6.50 6,359 25.9

15-May-14 6.69 6,683 19.5
23-Oct-14 9.95 2,632 19.5
2-Apr-15 6.32 3,284 25.2

16-Oct-15 6.66 6,637 15.4

Notes:
1.  All measurements taken in the field.
2.  A : Replacement Well.
3.  S.U. : Standard Units.
4.  mhos/cm : micromhos per centimeter
5.  --- : Not measured.
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Table 5  :  Summary of Laboratory Analyses of Groundwater Samples
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well
Sampling 

Date

Total 
Cadmium,  

mg/L

Dissolved 
Cadmium, 

mg/L
Total Lead, 

mg/L

Dissolved 
Lead,
mg/L

Total Zinc, 
mg/L

Dissolved 
Zinc, mg/L

Total 
Suspended 
Solids, mg/L

Dissolved 
Suspended 

Solids, 
mg/L

Total Metals, 
Field Turbidity, 

NTU

Dissolved 
Metals, Field 

Turbidity, NTU
MW-14B 24-Jun-03 <0.01 --- <0.05 --- <0.11 --- --- --- --- ---

Dup 24-Jun-03 <0.01 --- <0.05 --- <0.11 --- --- --- --- ---
25-Sep-03 0.0018 --- <0.0050 --- 0.179 --- --- --- --- ---
2-Dec-03 <0.0010 --- <0.0050 --- 0.0600 --- --- --- --- ---
24-Feb-04 <0.0010 --- <0.0050 --- 0.311 --- --- --- --- ---
11-Jun-04 <0.0010 <0.0010 <0.0050 <0.0050 0.0810 0.081 --- --- --- ---
15-Dec-04 0.0010 <0.0010 <0.0050 <0.0050 0.0810 0.062 --- --- --- ---
8-Jun-05 <0.0010 <0.0010 <0.0050 <0.0050 <0.0500 <0.0500 125 <4.0 94 0

15-Dec-05 0.00220 0.00210 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 7 0
14-Jun-06 <0.00100 0.00150 <0.00500 <0.00500 0.0690 <0.0500 --- --- 5 0
7-Dec-06 0.00400 0.00490 <0.00500 <0.00500 0.851 1.14 --- --- 5 0
21-Jun-07 0.00430 0.00550 <0.00500 <0.00500 0.891 0.488 --- --- 4 1
19-Dec-07 0.00560 0.00170 <0.00500 <0.00500 0.0907 0.121 --- --- 6 1
23-Jul-08 0.00420 0.00160 <0.00500 <0.00500 0.609 0.126 --- --- 3 1
18-Dec-08 <0.0100 <0.0010 <0.00500 <0.00500 <0.500 <0.500 --- --- 8 1
3-Jun-09 <0.00100 0.00110 <0.00500 <0.00500 0.596 0.467 --- --- 11 0
9-Dec-09 0.00110 <0.00100 <0.00500 0.00580 0.189 0.0919 --- --- 7 1
3-Jun-10 0.0107 0.00610 <0.00500 <0.00500 2.21 1.14 --- --- 4 1

24-Aug-10 0.0039 0.00120 <0.00500 <0.00500 0.673 0.182 --- --- --- ---
20-Oct-10 0.00160 <0.00100 <0.00500 <0.00500 0.252 0.107 --- --- 0 0

Dup 20-Oct-10 <0.00100 <0.00100 <0.00500 <0.00500 0.0782 0.109 --- --- --- ---
** 4-Apr-11 0.00140 <0.00100 <0.00500 0.00540 0.323 0.152 --- --- 0 0

2-Jun-11 0.00780 0.00780 <0.00500 <0.00500 1.85 1.85 --- --- 1 1
** 24-Jun-11 --- --- --- --- 0.0783 0.0930 --- --- --- ---

27-Jun-11 --- --- --- --- 0.619 0.216 --- --- --- ---
4-Oct-11 <0.00100 <0.00100 <0.00500 <0.00500 <0.00500 <0.00500 --- --- 1 1
4-Oct-11 <0.00100 <0.00100 <0.00500 <0.00500 <0.00500 <0.00500 --- --- --- ---

11-Apr-12 <0.00100 <0.00100 <0.00500 <0.00500 0.621 0.692 --- --- 2 0
Dup 11-Apr-12 <0.00100 <0.00100 <0.00500 <0.00500 0.613 0.625 --- --- --- ---

2-Oct-12 <0.00100 <0.00100 <0.00500 <0.00500 <0.00500 <0.00500 --- --- 0.75 0
Dup 2-Oct-12 <0.00100 <0.00100 <0.00500 <0.00500 <0.00500 <0.00500 --- --- --- ---

17-May-13 0.00130 <0.00100 <0.00500 <0.00500 0.281 0.278 --- --- --- ---
2-Oct-13 <0.00100 <0.00100 <0.00500 <0.00500 0.277 0.263 --- --- --- ---

Dup 2-Oct-13 <0.00100 <0.00100 <0.00500 <0.00500 0.240 0.220 --- --- --- ---
15-May-14 0.00350 J 0.00450 J <0.0250 <0.0250 0.232 J 0.225 J --- --- 0.18 ---
23-Oct-14 0.00410 0.00410 <0.00500 <0.00500 0.642 0.611 --- --- 0.25 ---
2-Apr-15 0.0153 0.0200 0.00230 J <0.00500 7.05 6.36 --- --- 0.22 ---
15-Oct-15 0.00110 0.00120 <0.00200 <0.00200 0.420 0.413  ---  --- 0.35 --- 
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Table 5  :  Summary of Laboratory Analyses of Groundwater Samples
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well
Sampling 

Date

Total 
Cadmium,  

mg/L

Dissolved 
Cadmium, 

mg/L
Total Lead, 

mg/L

Dissolved 
Lead,
mg/L

Total Zinc, 
mg/L

Dissolved 
Zinc, mg/L

Total 
Suspended 
Solids, mg/L

Dissolved 
Suspended 

Solids, 
mg/L

Total Metals, 
Field Turbidity, 

NTU

Dissolved 
Metals, Field 

Turbidity, NTU
MW-23A 24-Jun-03 0.030 --- <0.05 --- 2.78 --- --- --- --- ---

25-Sep-03 0.0240 --- <0.0050 --- 2.13 --- --- --- --- ---
2-Dec-03 0.0220 --- <0.0050 --- 2.19 --- --- --- --- ---
24-Feb-04 0.0080 --- 0.0230 --- 0.85 --- --- --- --- ---
11-Jun-04 0.0380 0.0450 0.0210 <0.0050 3.03 4.65 --- --- --- ---

Dup 11-Jun-04 0.0360 0.0450 0.0200 <0.0050 2.93 4.63 --- --- --- ---
15-Dec-04 0.0471 0.0480 0.0100 <0.0050 4.48 4.66 --- --- --- ---

Dup 15-Dec-04 0.0460 0.0520 0.0070 <0.0050 4.31 5.06 --- --- --- ---
8-Jun-05 0.0590 0.0520 <0.0050 <0.0050 7.43 5.36 <4.0 <4.0 118 0.0

Dup 8-Jun-05 0.0570 0.0510 <0.0050 <0.0050 7.21 5.21 --- --- --- ---
15-Dec-05 0.0609 0.0666 <0.00500 <0.00500 3.98 4.41 --- --- 5 0

Dup 15-Dec-05 0.0603 0.0661 <0.00500 <0.00500 3.97 4.39 --- --- --- ---
27-Feb-06 0.0616 0.0663 --- --- --- --- --- --- 6 0
14-Jun-06 0.0495 0.0537 <0.00500 <0.00500 4.25 4.15 --- --- 6 0

Dup 14-Jun-06 0.0470 0.0530 <0.00500 <0.00500 2.88 4.11 --- --- --- ---
25-Sep-06 0.0390 0.0386 <0.00500 <0.00500 3.36 2.60 --- --- 3 0
7-Dec-06 0.0492 0.0518 0.00520 <0.00500 3.23 3.40 --- --- 5 0

Dup 7-Dec-06 0.0494 0.0520 <0.00500 <0.00500 3.22 3.42 --- --- --- ---
21-Jun-07 0.0461 0.0493 <0.00500 <0.00500 3.06 3.45 --- --- 0 ---

Dup 21-Jun-07 0.0481 0.0520 <0.00500 <0.00500 4.05 5.26 --- --- 2 0
19-Dec-07 0.0436 0.0405 <0.00500 0.00670 4.38 4.14 --- --- 10 1

Dup 19-Dec-07 0.0439 0.0399 <0.00500 <0.00500 4.54 4.27 --- --- --- ---
23-Jul-08 0.0373 0.0511 0.01050 <0.00500 4.22 9.53 --- --- 19 1

Dup 23-Jul-08 0.0394 0.0462 0.00780 <0.00500 4.95 9.14 --- --- --- ---
18-Dec-08 0.0270 0.0180 <0.0050 <0.00500 4.32 4.19 --- --- 15 3

Dup 18-Dec-08 0.0270 0.0330 <0.0050 <0.00500 4.25 5.28 --- --- --- ---
3-Jun-09 0.0414 0.0388 <0.00500 <0.00500 6.95 7.54 --- --- 3 2

Dup 3-Jun-09 0.0493 0.0377 <0.00500 <0.00500 11.1 7.22 --- --- --- ---
9-Dec-09 0.0223 0.0284 0.00550 0.00690 3.27 4.91 --- --- 2 0

Dup 9-Dec-09 0.0251 0.0281 <0.00500 0.00710 4.10 4.97 --- --- --- ---
3-Jun-10 0.0255 0.0327 0.00980 0.00550 4.29 7.91 --- --- 14 1

Dup 3-Jun-10 0.0281 0.0329 0.00690 0.00500 5.08 7.02 --- --- --- ---
20-Oct-10 0.0307 0.0332 0.00600 <0.00500 6.38 5.68 --- --- 7 0
6-Jan-11 --- --- --- --- 15.2 7.61 --- --- 1 0

** 4-Apr-11 0.0281 0.0245 0.00500 0.00970 3.34 2.54 --- --- 1 0
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Table 5  :  Summary of Laboratory Analyses of Groundwater Samples
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well
Sampling 

Date

Total 
Cadmium,  

mg/L

Dissolved 
Cadmium, 

mg/L
Total Lead, 

mg/L

Dissolved 
Lead,
mg/L

Total Zinc, 
mg/L

Dissolved 
Zinc, mg/L

Total 
Suspended 
Solids, mg/L

Dissolved 
Suspended 

Solids, 
mg/L

Total Metals, 
Field Turbidity, 

NTU

Dissolved 
Metals, Field 

Turbidity, NTU
MW-23A 2-Jun-11 0.0220 0.0220 <0.00500 0.00760 2.33 2.50 --- --- 4 1

Cont. 5-Oct-11 0.0185 0.0168 <0.00500 <0.00500 2.09 1.74 --- --- 2 0
11-Apr-12 0.0193 0.0183 <0.00500 <0.00500 2.87 2.98 --- --- 2.86 1.00
2-Oct-12 0.0240 0.0260 <0.00500 <0.00500 1.78 1.78 --- --- 9.52 2.00

16-May-13 0.0194 0.00780 <0.00500 0.00620 3.14 1.98 --- --- --- ---
2-Oct-13 0.00920 0.00860 <0.00500 <0.00500 1.18 1.17 --- --- --- ---

16-May-14 0.0200 0.0210 <0.0250 <0.0250 2.50 2.29 --- --- 6.56 ---
Dup 16-May-14 0.0220 0.0235 <0.0250 <0.0250 2.76 2.45 --- --- --- ---

24-Oct-14 0.00850 0.00730 <0.00500 <0.00500 1.77 1.93 --- --- 9.57 ---
2-Apr-15 0.00590 0.00760 <0.00500 <0.00500 1.01 0.979 --- --- 7.55 ---
16-Oct-15 0.00920 0.00780 0.00610 0.00520 2.01 1.69 --- --- 27.6 ---
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Table 5  :  Summary of Laboratory Analyses of Groundwater Samples
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well
Sampling 

Date

Total 
Cadmium,  

mg/L

Dissolved 
Cadmium, 

mg/L
Total Lead, 

mg/L

Dissolved 
Lead,
mg/L

Total Zinc, 
mg/L

Dissolved 
Zinc, mg/L

Total 
Suspended 
Solids, mg/L

Dissolved 
Suspended 

Solids, 
mg/L

Total Metals, 
Field Turbidity, 

NTU

Dissolved 
Metals, Field 

Turbidity, NTU
MW-26A 24-Jun-03 <0.01 --- <0.05 --- <0.11 --- --- --- --- ---

25-Sep-03 <0.0010 --- <0.0050 --- <0.0500 --- --- --- --- ---
2-Dec-03 <0.0010 --- <0.0050 --- <0.0500 --- --- --- --- ---
24-Feb-04 <0.0010 --- <0.0050 --- <0.0500 --- --- --- --- ---
25-Feb-04 0.0560 0.0150 0.130 <0.0050 3.78 1.78 --- --- --- ---
11-Jun-04 <0.0010 <0.0010 <0.0050 <0.0050 <0.500 <0.500 --- --- --- ---
15-Dec-04 <0.0010 <0.0010 <0.0050 <0.0050 <0.500 <0.500 --- --- --- ---
8-Jun-05 <0.0010 <0.0010 <0.0050 <0.0050 <0.500 <0.500 61.6 <4.0 7.0 0

15-Dec-05 0.00200 0.00260 <0.00500 <0.00500 <0.500 <0.500 --- --- 6 0
14-Jun-06 <0.00100 0.00220 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 6 0
7-Dec-06 <0.00100 0.00120 <0.00500 <0.00500 0.0520 <0.0500 --- --- 4 0
21-Jun-07 0.00110 0.00200 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 6 0
19-Dec-07 <0.00100 <0.00100 0.00730 0.00540 0.0544 <0.0500 --- --- 4 2
23-Jul-08 0.00100 <0.00100 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 7 1
19-Dec-08 <0.0100 <0.0100 <0.0500 <0.0500 <0.500 <0.500 --- --- 12 2
3-Jun-09 0.00100 <0.00100 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 9 0
9-Dec-09 <0.00100 <0.00100 0.00550 <0.00500 0.0577 <0.0500 --- --- 17 3
3-Jun-10 <0.00100 <0.00100 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 12 0
20-Oct-10 <0.00100 <0.00100 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 5 1
2-Jun-11 <0.00100 <0.00100 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 20 0
5-Oct-11 0.00150 <0.00100 0.0174 <0.00500 <0.0500 <0.0500 --- --- 4 0

11-Apr-12 <0.00100 <0.00100 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 0.60 0.28
3-Oct-12 <0.00100 <0.00100 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 0.99 0.31

16-May-13 <0.00100 <0.00100 <0.00500 0.00550 <0.0500 <0.0500 --- --- --- ---
Dup 16-May-13 <0.00100 <0.00100 <0.00500 0.00650 <0.0500 <0.0500 --- --- --- ---

3-Oct-13 <0.00100 <0.00100 <0.00500 <0.00500 <0.0500 <0.0500 --- --- --- ---
16-May-14 0.000600 J 0.000500 J <0.00500 <0.00500 <0.0500 <0.0500 --- --- 0.29 ---
24-Oct-14 0.000800 J 0.000800 J <0.00500 <0.00500 <0.0500 <0.0500 --- --- 1.19 ---
3-Apr-15 <0.00500 <0.00100 <0.00500 <0.00500 0.0109 J 0.0736 --- --- 0.33 ---
15-Oct-15 <0.000500 <0.000500 <0.00200 <0.00200 <0.0100 <0.0100 --- --- 1.52 0.65

Dup 15-Oct-15 <0.000500 <0.000500 <0.00200 <0.00200 <0.0100 0.0114 J --- --- --- ---
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Table 5  :  Summary of Laboratory Analyses of Groundwater Samples
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well
Sampling 

Date

Total 
Cadmium,  

mg/L

Dissolved 
Cadmium, 

mg/L
Total Lead, 

mg/L

Dissolved 
Lead,
mg/L

Total Zinc, 
mg/L

Dissolved 
Zinc, mg/L

Total 
Suspended 
Solids, mg/L

Dissolved 
Suspended 

Solids, 
mg/L

Total Metals, 
Field Turbidity, 

NTU

Dissolved 
Metals, Field 

Turbidity, NTU
MW-33A 24-Jun-03 0.08 --- <0.05 --- 6.61 --- --- --- --- ---

25-Sep-03 0.0850 --- <0.0050 --- 1.22 --- --- --- --- ---
Dup 25-Sep-03 0.0820 --- <0.0050 --- 1.22 --- --- --- --- ---

2-Dec-03 0.0790 --- 0.0050 --- 0.969 --- --- --- --- ---
Dup 2-Dec-03 0.0800 --- <0.0050 --- 0.942 --- --- --- --- ---

24-Feb-04 0.0720 --- <0.0050 --- 3.49 --- --- --- --- ---
Dup 24-Feb-04 0.0700 --- <0.0050 --- 3.38 --- --- --- --- ---

11-Jun-04 0.0670 0.0710 0.0080 0.0060 3.97 6.52 --- --- ---
15-Dec-04 0.0773 0.0790 0.0060 <0.0050 3.10 3.08 --- --- ---
8-Jun-05 0.0720 0.0700 <0.0050 <0.0050 2.79 2.71 --- --- 7.0 0.0

15-Dec-05 0.0960 0.101 <0.00500 <0.00500 0.744 0.752 --- --- 8 0
14-Jun-06 0.0567 0.0819 <0.00500 <0.00500 0.395 0.638 --- --- 3 0
7-Dec-06 0.0980 0.107 <0.00500 <0.00500 0.387 0.352 --- --- 4 0
21-Jun-07 0.104 0.0999 <0.00500 <0.00500 25.2 13.4 --- --- 24 0
19-Dec-07 0.0532 0.0560 <0.00500 0.00640 1.39 1.06 --- --- 11 1
23-Jul-08 0.0263 0.0302 <0.00500 <0.00500 0.986 0.778 --- --- 6 1
19-Dec-08 0.0600 0.0600 <0.0500 <0.0500 1.71 1.02 --- --- 4 1
3-Jun-09 0.0679 0.0676 <0.00500 <0.00500 1.13 1.13 --- --- 5 1
9-Dec-09 0.0332 0.0611 <0.00500 0.00690 1.69 1.11 --- --- 8 1
3-Jun-10 0.0409 0.0571 <0.00500 <0.00500 3.74 1.47 --- --- 5 0
20-Oct-10 0.0373 0.0410 <0.00500 <0.00500 0.415 0.637 --- --- 5 0
2-Jun-11 0.0151 0.0392 <0.00500 <0.00500 0.596 0.560 --- --- 4 1
5-Oct-11 0.0087 0.00700 <0.00500 <0.00500 0.804 0.713 --- --- 2 0

11-Apr-12 0.0018 0.00150 <0.00500 <0.00500 0.404 0.358 --- --- 3.15 0.55
3-Oct-12 0.0408 0.04080 <0.00500 <0.00500 0.789 0.711 --- --- 1.65 0.19

16-May-13 0.0268 0.0226 <0.00500 <0.00500 6.88 8.58 --- --- --- ---
3-Oct-13 0.0277 0.0292 <0.00500 <0.00500 5.91 7.41 --- --- --- ---

15-May-14 0.0639 0.0600 <0.00500 <0.00500 0.446 0.537 --- --- 1.68 ---
23-Oct-14 0.0466 0.0426 <0.00500 <0.00500 1.16 1.83 --- --- 1.12 ---

Dup 23-Oct-14 0.0482 0.0438 <0.00500 <0.00500 1.18 1.61 --- --- --- ---
2-Apr-15 0.0495 0.0539 <0.00500 <0.00500 0.930 1.20 --- --- 1.14 ---
15-Oct-15 0.0309 0.0265 <0.00200 <0.00200 0.812 0.960 --- --- 0.50 ---

Table 5
Page 5 of 8

W:\Projects\HOREBVL001\03_Report\FNL\2015AnnualMonRpt\Tables\Table 5 20160226
2/25/2016



Table 5  :  Summary of Laboratory Analyses of Groundwater Samples
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well
Sampling 

Date

Total 
Cadmium,  

mg/L

Dissolved 
Cadmium, 

mg/L
Total Lead, 

mg/L

Dissolved 
Lead,
mg/L

Total Zinc, 
mg/L

Dissolved 
Zinc, mg/L

Total 
Suspended 
Solids, mg/L

Dissolved 
Suspended 

Solids, 
mg/L

Total Metals, 
Field Turbidity, 

NTU

Dissolved 
Metals, Field 

Turbidity, NTU
MW-46A 24-Jun-03 0.22 --- <0.05 --- 28.0 --- --- --- --- ---

25-Sep-03 0.120 --- 0.0110 --- 23.6 --- --- --- --- ---
2-Dec-03 0.196 --- 0.124 --- 34.1 --- --- --- --- ---
24-Feb-04 0.115 0.114 0.0340 0.0140 24.6 24.7 --- --- --- ---
25-Feb-04 0.111 0.108 0.0150 0.0130 22.7 22.4 --- --- --- ---
11-Jun-04 0.131 0.136 0.0300 0.0170 21.8 22.0 --- --- --- ---
15-Dec-04 0.175 0.159 0.160 0.0220 28.6 31.2 --- --- --- ---
8-Jun-05 0.138 0.140 0.0740 0.0260 22.7 22.6 104 <4.0 62 1.0

15-Dec-05 0.158 0.189 0.00977 0.0105 27.8 32.5 --- --- 0 0
14-Jun-06 0.285 0.286 0.0191 0.00767 39.5 32.8 --- --- 56 0
7-Dec-06 0.258 0.321 0.0143 0.00950 33.8 45.8 --- --- 6 0
21-Jun-07 0.0228 0.0743 <0.00500 <0.00500 1.51 4.8 --- --- 3 0
19-Dec-07 0.0800 0.0723 0.0513 0.00600 9.18 9.47 --- --- 4 1
23-Jul-08 0.140 0.159 0.0216 0.0153 18.6 22.3 --- --- 9 1
19-Dec-08 0.0240 0.0320 <0.0500 <0.0500 4.52 5.55 --- --- 14 1
3-Jun-09 0.0495 0.0495 0.0103 0.00580 8.37 8.49 --- --- 7 1
9-Dec-09 0.0495 0.0552 0.0177 0.00940 9.51 10.2 --- --- 3 0
3-Jun-10 0.0857 0.0936 0.0120 0.00710 16.2 18.2 --- --- 40 1
20-Oct-10 0.147 0.153 0.0149 0.0105 23.1 24.5 --- --- 2 0
2-Jun-11 0.0551 0.0633 0.00600 0.00880 11.0 11.5 --- --- 3 0
5-Oct-11 --- --- --- --- --- --- --- --- --- ---

11-Apr-12 0.0713 0.0654 <0.00500 <0.00500 7.46 7.3 --- --- 3.73 0.87
3-Oct-12 --- --- --- --- --- --- --- --- --- ---

16-May-13 0.216 0.216 0.0073 0.0161 20.1 18.6 --- --- --- ---
3-Oct-13 0.0524 0.0546 0.0058 0.00560 5.04 5.85 --- --- --- ---

16-May-14 0.300 0.292 <0.00500 0.00200 J 42.1 36.2 --- --- 0.29 ---
25-Oct-14 0.0429 0.0450 0.00260 J <0.00500 5.64 5.66 --- --- 0.93 ---
3-Apr-15 0.151 0.162 0.00300 J 0.00290 J 76.5 26.5 --- --- 0.83 ---
15-Oct-15 0.0999 0.0922 0.00510 0.00440 J 14.7 14.7 --- --- 0.50 ---
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Table 5  :  Summary of Laboratory Analyses of Groundwater Samples
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well
Sampling 

Date

Total 
Cadmium,  

mg/L

Dissolved 
Cadmium, 

mg/L
Total Lead, 

mg/L

Dissolved 
Lead,
mg/L

Total Zinc, 
mg/L

Dissolved 
Zinc, mg/L

Total 
Suspended 
Solids, mg/L

Dissolved 
Suspended 

Solids, 
mg/L

Total Metals, 
Field Turbidity, 

NTU

Dissolved 
Metals, Field 

Turbidity, NTU
MW-48A 24-Jun-03 <0.01 --- <0.05 --- <0.11 --- --- --- --- ---

25-Sep-03 0.0012 --- <0.0050 --- <0.0500 --- --- --- --- ---
2-Dec-03 <0.0010 --- <0.0050 --- 0.0660 --- --- --- --- ---
24-Feb-04 <0.0010 --- 0.0140 --- 0.248 --- --- --- --- ---
11-Jun-04 0.0061 0.0050 0.0080 <0.0050 0.522 0.372 --- --- --- ---
15-Dec-04 0.0012 0.0010 <0.0050 <0.0050 <0.0500 <0.0500 --- --- --- ---
8-Jun-05 <0.0010 <0.0010 <0.0050 <0.0050 <0.0500 <0.0500 48.4 <4.0 140 0.0

15-Dec-05 0.00180 0.00200 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 4 0
14-Jun-06 <0.00100 0.00140 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 6 0
7-Dec-06 <0.00100 0.00110 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 4 0
21-Jun-07 0.0154 0.0103 0.00740 <0.00500 1.50 0.663 --- --- 210 0
19-Dec-07 0.00600 <0.00100 <0.00500 <0.00500 <0.0500 <0.0500 --- --- 19 2
23-Jul-08 0.00140 0.00210 <0.0500 <0.00500 <0.0500 0.0693 --- --- 3 0
18-Dec-08 <0.0100 <0.0100 <0.00500 <0.0500 <0.500 <0.500 --- --- 9 1
3-Jun-09 <0.00100 <0.00100 <0.00500 <0.00500 0.251 0.228 --- --- 67 9
9-Dec-09 <0.00100 <0.00100 <0.00500 0.00570 0.0520 0.0512 --- --- 13 3
3-Jun-10 <0.00100 <0.00100 <0.00500 <0.00500 0.0582 0.0562 --- --- 15 0
20-Oct-10 <0.00100 <0.00100 <0.00500 <0.00500 <0.00500 <0.00500 --- --- 1 0
2-Jun-11 <0.00100 <0.00100 <0.00500 <0.00500 <0.00500 <0.00500 --- --- 5 1
4-Oct-11 <0.00100 <0.00100 <0.00500 <0.00500 0.107 <0.00500 --- --- 1 1

11-Apr-12 0.00290 0.00270 <0.00500 <0.00500 0.255 0.244 --- --- 0.56 0.16
3-Oct-12 <0.00100 <0.00100 <0.00500 <0.00500 <0.00500 0.058 --- --- 0.75 0.34

17-May-13 0.00650 0.00480 <0.00500 0.00710 0.595 0.615 --- --- --- ---
2-Oct-13 0.00320 0.00280 <0.00500 <0.00500 0.350 0.333 --- --- --- ---

15-May-14 0.00250 J 0.00450 J   <0.0250 <0.0250 <0.250 <0.250 --- --- 0.43 ---
23-Oct-14 0.00110 0.00110 <0.00500 <0.00500 0.0530 0.0526 --- --- 4.13 ---
2-Apr-15 0.00380 0.00610 <0.00500 <0.00500 1.18 0.843 --- --- 2.49 ---

Dup 2-Apr-15 0.00400 0.00620 <0.00500 <0.00500 1.17 0.903 --- --- --- ---
16-Oct-15 0.00160 <0.000500 <0.00200 <0.00200 0.105 J 0.101 --- --- 2.96 ---
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Table 5  :  Summary of Laboratory Analyses of Groundwater Samples
Horsehead Corp., Bartlesville Facility

Bartlesville, Oklahoma

Monitor Well
Sampling 

Date

Total 
Cadmium,  

mg/L

Dissolved 
Cadmium, 

mg/L
Total Lead, 

mg/L

Dissolved 
Lead,
mg/L

Total Zinc, 
mg/L

Dissolved 
Zinc, mg/L

Total 
Suspended 
Solids, mg/L

Dissolved 
Suspended 

Solids, 
mg/L

Total Metals, 
Field Turbidity, 

NTU

Dissolved 
Metals, Field 

Turbidity, NTU
Equipment Blank 25-Sep-03 <0.0010 --- <0.0050 --- <0.500 --- --- --- --- ---

2-Dec-03 <0.0010 --- <0.0050 --- <0.500 --- --- --- --- ---
24-Feb-04 <0.0010 --- <0.0050 --- <0.500 --- --- --- --- ---
11-Jun-04 <0.0010 <0.0010 <0.0050 <0.0050 <0.500 <0.500 --- --- --- ---
15-Dec-04 <0.00100 <0.0010 <0.0050 <0.0050 <0.500 <0.500 --- --- --- ---
15-Dec-05 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---
14-Jun-06 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---
7-Dec-06 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---
21-Jun-07 <0.00100 <0.00100 0.00620 <0.00500 <0.500 <0.500 --- --- --- ---
19-Dec-07 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---
23-Jul-08 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---
18-Dec-08 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---
2-Jun-09 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---
3-Jun-10 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---
20-Oct-10 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---
2-Jun-11 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---
5-Oct-11 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---

11-Apr-12 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---
2-Oct-12 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---

17-May-13 <0.00100 <0.00100 <0.00500 0.01190 <0.500 0.1 --- --- --- ---
3-Oct-13 <0.00100 <0.00100 <0.00500 <0.00500 <0.500 <0.500 --- --- --- ---

16-May-14 <0.00100 <0.00100 <0.00500 <0.00500 <0.0500 <0.0500 --- --- --- ---
24-Oct-14 <0.00100 <0.00100 <0.00500 <0.00500 <0.0500 <0.0500 --- --- --- ---
3-Apr-15 0.000700 J <0.00100 0.00350 J <0.00500 0.0621 <0.0250 --- --- --- ---
16-Oct-15 <0.000500 <0.000500 <0.00200 <0.00200 <0.0100 <0.0100 --- --- --- ---

Notes:
1.  <  :  Denotes a sample value of less than the laboratory reporting limit.
2.  ---  :  No analysis performed.
3.  mg/L  :  milligrams per liter.
4.  NTU  :  Nephelometric Turbidity Units.
5.  *  :  Verification resampling on 8/24/10 of the 6/3/10 sampling event. Sample from 6/3/10 may have had excessive sediment in the sample when field preserved.
6. **  :  Low flow purge.
7.  Beginning in October 2011, all samples were collected using a low flow purge method. 
8.  J  :  Result is less than the reporting limit (RL) but greater or equal to the method detection limit (MDL) and the concentration is an approximate value.
9.  Data from October 2015 is reported to the MDL.
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Confidence Coefficient   0.99

Mann-Kendall Trend Test Analysis
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