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TECHNICAL MEMORANDUM 

Assessment of Metals Concentrations in Groundwater Montgomery County, Maryland 
Gude Landfill  2 October 2013 

   

EA Engineering,  

Science, and Technology 

            EA Project No.     14982.01 

Topic:  Assessment of Metals Concentrations in Groundwater  

 Gude Landfill, Montgomery County 

Date: October 2, 2013 

 

 

PURPOSE 

 

During development of the Draft Assessment of Corrective Measures (ACM) Report for the Gude Landfill (the 

Landfill), the Montgomery County Department of Environmental Protection (the County) and EA Engineering, 

Science, and Technology, Inc. (EA) met with Maryland Department of the Environment (MDE) on August 6, 2013.  

During the meeting MDE inquired about how metals maximum contaminant level (MCL) exceedances will be 

addressed.  The County and EA understood that metals were not a groundwater quality concern at the Landfill 

based on the findings of Amendment No. 1 to the Nature and Extent Study Report, which found that total metals 

results collected using three (3) volume well purge methodology were not considered representative of groundwater 

conditions, due to the presence of suspended sediment in these samples.  However, the County agreed to investigate 

this issue further by investigating alternative sampling methodology that may result in lower sample turbidity.  The 

methodologies and results of this investigation are provided below. 

 

GROUNDWATER SAMPLING AND ANALYSIS METHODOLOGY 

 

EA conducted one round of groundwater sampling at five (5) selected monitoring wells that have exhibited recent 

total metal concentrations above MCLs (OB04A, OB06, OB11, OB105 and MW-6).  A Monitoring Well Location 

Map is attached illustrating the five (5) wells sampled as part of this investigation.  For comparison purposes, the 

sampling was conducted in two (2) sampling events with the first event utilizing low flow sampling, which is 

expected to yield lower sample turbidity, and the second event utilizing three (3) well volume purge sampling, 

which has been utilized during semi-annual monitoring events at the Landfill.  The two (2) sampling events were 

conducted three (3) days apart to minimize the potential effect of the first sampling event on the second sampling 

event.  The field sampling forms, including applicable field data, are attached for reference.  The groundwater 

sampling and analysis activities conducted during the investigation generally included the following: 

 

 Gauge and record the groundwater depth and total well depth at each of the five (5) monitoring wells; 

 Use low flow sampling (day 1) and three (3) well volume purge (day 2) techniques to purge the wells, 

collect appropriate field measurements (temperature, pH, conductivity, turbidity, dissolved oxygen), and 

collect a sample from each groundwater monitoring well in pre-preserved laboratory supplied containers; 

 Collect one (1) duplicate sample for each sampling event (two [2] total); 

 Contain the purge water generated during sampling and deposit it at the leachate pre-treatment plant at the 

Oaks Landfill; 

 Record all appropriate field data on sampling forms; 

 Immediately pack samples on ice with proper chain-of-custody documentation enclosed; and, 

 Deliver the samples and chain-of-custody to Phase Separation Science in Baltimore, Maryland for the 

following analyses: 

o Turbidity by EPA Method 180.1 

o Total Metals by EPA Method 6020/6010 
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GROUNDWATER SAMPLE ANALYTICAL DATA EVALUATION 

A Table of Analytical Results is attached which summarizes the analytical results and MCL exceedances for the 

samples collected using both low flow and three (3) well volume techniques.  The laboratory analytical reports for 

the samples collected during the investigation are also attached. 

Following receipt of the analytical data from the laboratory, EA evaluated the turbidity and total metals results.  

The laboratory turbidity results showed significantly higher levels in the samples collected using the three (3) well 

volume purge method in MW-6 and OB105.  The samples collected from OB04, OB06 and OB11 did not show 

significant differences in turbidity levels between low flow and three (3) well volume purge methods.  Total metals 

MCL exceedances were detected in three (3) of the five (5) samples collected from groundwater monitoring wells 

using the three (3) well volume purging technique.  Total metals MCL exceedances were only detected in one (1) of 

the five (5) samples collected from groundwater monitoring wells using the low flow sampling technique.  The 

single exceedance was a low-level MCL exceedance for mercury (MCL of 2.0 µg/L), which was detected at 2.6 

µg/L in OB11 (2.4 µg/L in the duplicate).  Mercury was also detected above the MCL in the three (3) volume well 

purge sample collected from the OB11, at a concentration of 2.1 µg/L. 

Comparison of samples collected using low flow and three (3) well volume purging techniques indicates that MCL 

and Action Level exceedances for arsenic and lead in MW-6, lead in OB105 and cadmium in OB11 occurred only 

in the three (3) well volume purge sample.  This supports the finding of Amendment No.1 to the Nature and Extent 

Study Report, that exceedances of MCLs for metals at the Landfill result primarily from high turbidity (i.e., 

sediment mixed with groundwater) in the samples.  These data further indicate that this high turbidity in certain 

wells may result from the current three (3) well volume purging procedure used by the County as part of on-going 

semi-annual monitoring.   

Mercury was detected in OB11 above the MCL in the samples collected using both low flow and three well volume 

purge techniques, indicating that this mercury exceedance is not associated with the three (3) well volume sampling 

technique.  This exceedance is consistent with sporadic, low-level mercury detections within the Landfill 

groundwater monitoring network, and is considered to be consistent with the conclusion of the NES Amendment 

No. 1 (EA 2011a) that metals in groundwater are not indicative of potential Landfill impacts.  Dissolved mercury 

analysis has been performed for all groundwater monitoring well samples collected for the last three (3) semi-

annual groundwater sampling events (March 2012, September 2012, and March 2013) and has resulted in no MCL 

exceedances for mercury.  Additionally, background mercury concentrations in central Maryland soil have been 

documented to average 0.14 ppm (MDE 2008).   

The County has already implemented field filtering during groundwater sampling and submittal of additional 

samples for dissolved metals analyses to address the potential turbidity issue.  Considering the results of this 

investigation and because COPCs in groundwater do not pose a concern to human health, metals are not considered 

potential impacts to groundwater that require remediation at the Landfill.   

Attachments:  

Attachment A: Monitoring Well Location Map 

Attachment B: Field Sampling Forms 

Attachment C: Table of Analytical Results 

Attachment D: Laboratory Analytical Reports  
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Attachment A 

Monitoring Well Location Map 
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Attachment B 

Field Sampling Forms 
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Attachment C 

Table of Analytical Results 



TABLE OF METALS ANALYTICAL RESULTS         

600 EAST GUDE DRIVE, ROCKVILLE, MARYLAND 20850         

MW-6-LF MW-6-3X DUP-3X OB04A-LF OB04A-3X OB06-LF OB06-3X

9/16/2013 9/19/2013 9/19/2013 9/16/2013 9/19/2013 9/16/2013 9/19/2013

Method Analysis Units Screening Criteria

SW-846 6020 A Antimony µg/L 6 5 U 5 U 5 U 5 U 5 U 5 U 5 U

SW-846 6020 A Arsenic µg/L 10 2.5 32 42 1 U 1 U 0.62 J 1 U

SW-846 6020 A Barium µg/L 2000 300 390 410 58 51 180 170

SW-846 6020 A Beryllium µg/L 4 1 U 1.3 1.6 1 U 1 U 1 U 1 U

SW-846 6020 A Cadmium µg/L 5 1 U 1 U 0.5 J 1 U 1 U 1 U 1 U

SW-846 6020 A Calcium µg/L 76000 78000 79000 110000 120000 140000 140000

SW-846 6020 A Chromium µg/L 100 1 U 12 13 0.53 J 1 U 1 U 1 U

SW-846 6020 A Cobalt µg/L 340 350 370 0.95 J 1.2 5.1 5.2

SW-846 6020 A Copper µg/L 1300 2.6 54 67 26 20 3.6 3.3

SW-846 6020 A Hardness (Ca & Mg) µg/L 410 430 440 590 640 580 580

SW-846 6020 A Iron µg/L 10000 U 17000 16000 10000 U 100 U 10000 U 130

SW-846 6020 A Lead µg/L 15 1 U 25 34 1 U 1 U 1 U 1 U

SW-846 6020 A Magnesium µg/L 54000 58000 58000 77000 82000 55000 57000

SW-846 6020 A Manganese µg/L 40000 37000 37000 1400 1200 560 520

SW-846 6020 A Mercury µg/L 2 0.2 U 0.14 J 0.16 J 0.13 J 0.11 J 0.12 J 0.15 J

SW-846 6020 A Nickel µg/L 34 56 58 19 16 9.9 9.4

SW-846 6020 A Potassium µg/L 3500 3800 3900 4700 4400 4300 3900

SW-846 6020 A Selenium µg/L 50 0.58 J 3.8 5 1 U 1 U 1 U 1 U

SW-846 6020 A Silver µg/L 1 U 1 U 1.1 0.55 J 1 U 1 U 1 U

SW-846 6020 A Sodium µg/L 65000 65000 65000 81000 87000 95000 98000

SW-846 6020 A Thallium µg/L 2 1 U 1 U 1 U 1 U 1 U 1 U 1 U

SW-846 6020 A Vanadium µg/L 5 U 14 16 5 U 5 U 5 U 5 U

SW-846 6020 A Zinc µg/L 2000 U 140 150 2000 U 21 2000 U 19 J
EPA 180.1 Turbidity NTU 4.6 3400 3900 4.3 0.41 4.3 1.4

Notes:

Screening Criteria - May 2013 EPA Regional Screening Level table's 

 Maximum Contaminant Level when available.  May 2013 EPA 

µg/L - micrograms per liter

J- The target analyte was positively identified below the reporting 

 limit but greater than the limit of detection

U- Not detected

Cells exceeding the screening criteria are shaded gray



TABLE OF METALS ANALYTICAL RESULTS         

600 EAST GUDE DRIVE, ROCKVILLE, MARYLAND 20850         

Method Analysis Units Screening Criteria

SW-846 6020 A Antimony µg/L 6

SW-846 6020 A Arsenic µg/L 10

SW-846 6020 A Barium µg/L 2000

SW-846 6020 A Beryllium µg/L 4

SW-846 6020 A Cadmium µg/L 5

SW-846 6020 A Calcium µg/L

SW-846 6020 A Chromium µg/L 100

SW-846 6020 A Cobalt µg/L

SW-846 6020 A Copper µg/L 1300

SW-846 6020 A Hardness (Ca & Mg) µg/L

SW-846 6020 A Iron µg/L

SW-846 6020 A Lead µg/L 15

SW-846 6020 A Magnesium µg/L

SW-846 6020 A Manganese µg/L

SW-846 6020 A Mercury µg/L 2

SW-846 6020 A Nickel µg/L

SW-846 6020 A Potassium µg/L

SW-846 6020 A Selenium µg/L 50

SW-846 6020 A Silver µg/L

SW-846 6020 A Sodium µg/L

SW-846 6020 A Thallium µg/L 2

SW-846 6020 A Vanadium µg/L

SW-846 6020 A Zinc µg/L
EPA 180.1 Turbidity NTU

Notes:

Screening Criteria - May 2013 EPA Regional Screening Level table's 

 Maximum Contaminant Level when available.  May 2013 EPA 

µg/L - micrograms per liter

J- The target analyte was positively identified below the reporting 

 limit but greater than the limit of detection

U- Not detected

Cells exceeding the screening criteria are shaded gray

OB105-LF OB105-3X OB11-LF DUP-LF OB11-3X

9/16/2013 9/19/2013 9/16/2013 9/16/2013 9/19/2013

5 U 5 U 5 U 5 U 5 U

1.8 7.8 1.1 1.1 0.62 J

260 190 50 51 22

1 U 3.3 1 U 1 U 1 U

1 U 1.5 2.8 2.7 9.8

130000 170000 100000 110000 120000

1.6 37 1.1 1.1 1 U

6.4 48 2.6 2.6 1.5

1.3 58 2.7 2.6 2.9

820 920 480 510 580

11000 41000 10000 U 10000 U 100 U

1 U 42 0.53 J 1 1 U

120000 120000 56000 57000 68000

2100 3100 770 830 780

0.2 U 1.4 2.6 2.4 2.1

11 95 25 24 30

70000 12000 11000 12000 4300

1 U 0.69 J 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U

280000 150000 59000 61000 71000

1 U 1 U 1 U 1 U 1 U

5 U 92 5 U 5 U 5 U

2000 U 490 4300 2000 U 42
120 1100 2.8 3.3 0.41
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Attachment D 

Laboratory Analytical Reports 
 



Certificate of Analysis No.:  13091707

EA Engineering, Science and Technology, Inc.

Project Manager: Pete Lekas
Project Name :  Gude LF

September 24, 2013

6630 Baltimore National Pike
Baltimore, MD 21228

Phone: (410) 747-8770
Fax: (410) 788-8723

Analytical Report for

Project ID : 1498201.000.7
Project Location: Gude LF

Phase Separation Science, Inc.
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OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Pete Lekas 
EA Engineering, Science and Technology, Inc.
231 Schilling Circle 
Hunt Valley, MD 21031  
 
Reference:   PSS Work Order(s) No: 13091707 
                   Project Name: Gude LF
                   Project Location: Gude LF 
                   Project ID.: 1498201.000.7
                  

Dear Pete Lekas :

This report includes the analytical results from the analyses performed on the samples received under the project
name referenced above and identified with the Phase Separation Science (PSS) Work Order(s) numbered
13091707.    

All work reported herein has been performed in accordance with current NELAP standards, referenced
methodologies, PSS Standard Operating Procedures and the PSS Quality Assurance Manual unless otherwise
noted in the Case Narrative Summary. PSS is limited in liability to the actual cost of the sample analysis done.

PSS reserves the right to return any unused samples, extracts or related solutions.  Otherwise, the samples are
scheduled for disposal, without any further notice, on October 22, 2013.  This includes any samples that were
received with a request to be held but lacked a specific hold period.  It is your responsibility to provide a written
request defining a specific disposal date if additional storage is required.  Upon receipt , the request will be
acknowledged by PSS, thus extending the storage period.

This report shall not be reproduced except in full, without the written approval of an authorized PSS
representative.  A copy of this report will be retained by PSS for at least 5 years, after which time it will be
disposed of without further notice, unless prior arrangements have been made.

We thank you for selecting Phase Separation Science, Inc. to serve your analytical needs.  If you have any
questions concerning this report, do not hesitate to contact us at 410-747-8770 or info@phaseonline.com.

Sincerely,

September 24, 2013

Dan Prucnal
Laboratory Manager
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Sample Summary
Client Name: EA Engineering, Science and Technology, Inc.

Project Name: Gude LF

 Sample Id
MW-6-LF
OB04A-LF
OB105-LF
OB06-LF
DUP-LF
OB11-LF

09/16/13 11:30
09/16/13 12:45
09/16/13 14:50
09/16/13 15:45
09/16/13 17:30
09/16/13 17:30

Date/Time Collected Lab Sample Id
13091707-001
13091707-002
13091707-003
13091707-004
13091707-005
13091707-006

GROUND WATER
GROUND WATER
GROUND WATER
GROUND WATER
GROUND WATER
GROUND WATER

Matrix 

Standard Flags/Abbreviations:
   B      A target analyte or common laboratory contaminant was identified in the method blank. Its presence indicates possible
            field or laboratory contamination. 
   C       Results Pending Final Confirmation.
   E       The data exceeds the upper calibration limit; therefore, the concentration is reported as estimated.
   Fail   The result exceeds the regulatory level for Toxicity Characteristic (TCLP) as cited in 40 CFR 261.24 Table 1.
   J       The target analyte was positively identified below the reporting limit but greater than the LOD. 
   LOD Limit of Detection. An estimate of the minimum amount of a substance that an analytical process can reliably detect.  
            An LOD is analyte and matrix specific.
   ND   Not Detected at or above the reporting limit.
   RL    PSS Reporting Limit.
   U      Not detected.

Please reference the Chain of Custody and Sample Receipt Checklist for specific container counts and preservatives. Any sample
conditions not in compliance with sample acceptance criteria are described in Case Narrative Summary.

Notes:
    1. The presence of a common laboratory contaminant such as methylene chloride may be considered a possible laboratory artifact.  Where 
        observed, appropriate consideration of data should be taken.
    2. The following analytical results are never reported on a dry weight basis: pH, flashpoint, moisture and paint filter test.
    3. Drinking water samples collected for the purpose of compliance with SDWA may not be suitable for their intended use unless collected by a 
        certified sampler [COMAR 26.08.05.07.C.2]. 
   4.  The analyses of 1,2-dibromo-3-chloropropane (DBCP) and 1,2-dibromoethane (EDB) by EPA 524.2 and calcium, magnesium, sodium and
        iron by EPA 200.8 are not currently promulgated for use in testing to meet the Safe Drinking Water Act and as such cannot be used for 
        compliance purposes.  The listings of the current promulgated methods for testing in compliance with the Safe Drinking Water Act can be 
        found in the 40 CFR part 141.1, for the primary drinking water contaminates, and part 141.3, for the secondary drinking water contaminates.
   5.  The analyses of chlorine, pH, dissolved oxygen, temperature and sulfite for non-potable water samples tested for compliance for
        Virginia Pollution Discharge Elimination System (VDPES) permits and Virginia Pollutant Abatement (VPA) permits, have a maximum 
        holding time of 15 minutes established by 40CFR136.3. 

Project ID: 1498201.000.7

13091707Work Order Number(s): 

The following samples were received under chain of custody by Phase Separation Science (PSS) on 09/17/2013 at 01:01 pm
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Case Narrative Summary

13091707Work Order Number(s):
1498201.000.7Project ID: 

Project Name: Gude LF

Client Name: EA Engineering, Science and Technology, Inc.

All sample receipt conditions were acceptable.

Sample Receipt:

Analytical:

CCV for Zinc (111% recovery) exceeds acceptance criteria of 90-110%.

Total Metals

NELAP accreditation was held for all analyses performed unless noted below.  See www.phaseonline.com
for complete PSS scope of accreditation.

Any holding time exceedances, deviations from the method specifications, regulatory requirements or variations to the
procedures outlined in the PSS Quality Assurance Manual are outlined below.

Batch: 108905   
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No: 13091707
EA Engineering, Science and Technology, Inc.,  Hunt Valley, MD

Project ID: 1498201.000.7

September 24, 2013

CERTIFICATE OF ANALYSIS

PHASE
SEPARATION

SCIENCE,
INC.

OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

Project Name: Gude LF
Project Location: Gude LF

09/17/2013 13:01Date/Time Received:
09/16/2013 11:30Date/Time Sampled: 13091707-001PSS Sample ID:

GROUND WATERMatrix: 
MW-6-LF Sample ID:

Turbidity

Total Metals

Analytical Method:

Analytical Method:

09/18/13 08:10

09/18/13 19:32

09/18/13 19:32

09/18/13 19:32

09/19/13 17:47

09/18/13 19:32

09/23/13 17:16

09/23/13 17:16

09/18/13 19:32

09/18/13 19:32

09/18/13 19:32

09/23/13 17:16

09/18/13 19:32

09/23/13 17:16

09/23/13 17:16

09/18/13 19:32

09/18/13 19:32

09/18/13 19:32

09/19/13 17:47

09/18/13 19:32

09/23/13 17:16

09/18/13 19:32

09/18/13 19:32

09/23/13 17:16

3010APreparation Method: 

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

Turbidity

Antimony

Arsenic

Barium

Beryllium

Cadmium

Hardness (Ca & Mg)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Result

Result

 

 

 

 

 

 

J

 

 

 

0.20

5.0

1.0

1.0

1.0

1.0

66

10,000

1.0

1.0

1.0

10,000

1.0

10,000

100

0.20

1.0

100

1.0

1.0

10,000

1.0

5.0

2,000

Flag

Flag

NTU

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

1

1

1

1

1

1

100

100

1

1

1

100

1

100

100

1

1

1

1

1

100

1

1

100

4.6

ND

2.5
300
ND

ND

410
76,000

ND

340
2.6
ND

ND

54,000
40,000

ND

34
3,500
0.58

ND

65,000
ND

ND

ND

EPA 180.1

SW-846 6020 A

1047

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

 0.2

 2.5

 0.5

 0.5

 0.5

 0.5

 33

 5,000

 0.5

 0.5

 0.5

 5,000

 0.5

 5,000

 50

 0.1

 0.5

 50

 0.5

 0.5

 5,000

 0.5

 2.5

 1,000

LOD

LOD

RL

RL
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No: 13091707
EA Engineering, Science and Technology, Inc.,  Hunt Valley, MD

Project ID: 1498201.000.7

September 24, 2013

CERTIFICATE OF ANALYSIS

PHASE
SEPARATION

SCIENCE,
INC.

OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

Project Name: Gude LF
Project Location: Gude LF

09/17/2013 13:01Date/Time Received:
09/16/2013 12:45Date/Time Sampled: 13091707-002PSS Sample ID:

GROUND WATERMatrix: 
OB04A-LF Sample ID:

Turbidity

Total Metals

Analytical Method:

Analytical Method:

09/18/13 08:10

09/18/13 19:38

09/18/13 19:38

09/18/13 19:38

09/19/13 17:53

09/18/13 19:38

09/23/13 17:22

09/23/13 17:22

09/18/13 19:38

09/18/13 19:38

09/18/13 19:38

09/23/13 17:22

09/18/13 19:38

09/23/13 17:22

09/23/13 17:22

09/18/13 19:38

09/18/13 19:38

09/18/13 19:38

09/18/13 19:38

09/18/13 19:38

09/23/13 17:22

09/18/13 19:38

09/18/13 19:38

09/23/13 17:22

3010APreparation Method: 

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

Turbidity

Antimony

Arsenic

Barium

Beryllium

Cadmium

Hardness (Ca & Mg)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Result

Result

 

 

 

 

J

J

 

J

 

J

 

 

0.20

5.0

1.0

1.0

1.0

1.0

66

10,000

1.0

1.0

1.0

10,000

1.0

10,000

100

0.20

1.0

100

1.0

1.0

10,000

1.0

5.0

2,000

Flag

Flag

NTU

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

1

1

1

1

1

1

100

100

1

1

1

100

1

100

100

1

1

1

1

1

100

1

1

100

4.3

ND

ND

58
ND

ND

590
110,000

0.53
0.95

26
ND

ND

77,000
1,400
0.13

19
4,700

ND

0.55
81,000

ND

ND

ND

EPA 180.1

SW-846 6020 A

1047

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

 0.2

 2.5

 0.5

 0.5

 0.5

 0.5

 33

 5,000

 0.5

 0.5

 0.5

 5,000

 0.5

 5,000

 50

 0.1

 0.5

 50

 0.5

 0.5

 5,000

 0.5

 2.5

 1,000

LOD

LOD

RL

RL
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No: 13091707
EA Engineering, Science and Technology, Inc.,  Hunt Valley, MD

Project ID: 1498201.000.7

September 24, 2013

CERTIFICATE OF ANALYSIS

PHASE
SEPARATION

SCIENCE,
INC.

OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

Project Name: Gude LF
Project Location: Gude LF

09/17/2013 13:01Date/Time Received:
09/16/2013 14:50Date/Time Sampled: 13091707-003PSS Sample ID:

GROUND WATERMatrix: 
OB105-LF Sample ID:

Turbidity

Total Metals

Analytical Method:

Analytical Method:

09/18/13 08:10

09/18/13 19:45

09/18/13 19:45

09/18/13 19:45

09/19/13 17:59

09/18/13 19:45

09/23/13 17:28

09/23/13 17:28

09/18/13 19:45

09/18/13 19:45

09/18/13 19:45

09/23/13 17:28

09/18/13 19:45

09/23/13 17:28

09/23/13 17:28

09/18/13 19:45

09/18/13 19:45

09/23/13 17:28

09/18/13 19:45

09/18/13 19:45

09/23/13 17:28

09/18/13 19:45

09/18/13 19:45

09/23/13 17:28

3010APreparation Method: 

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

Turbidity

Antimony

Arsenic

Barium

Beryllium

Cadmium

Hardness (Ca & Mg)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Result

Result

 

 

 

 

 

 

 

 

 

0.20

5.0

1.0

1.0

1.0

1.0

66

10,000

1.0

1.0

1.0

10,000

1.0

10,000

100

0.20

1.0

10,000

1.0

1.0

10,000

1.0

5.0

2,000

Flag

Flag

NTU

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

1

1

1

1

1

1

100

100

1

1

1

100

1

100

100

1

1

100

1

1

100

1

1

100

120

ND

1.8
260
ND

ND

820
130,000

1.6
6.4
1.3

11,000
ND

120,000
2,100

ND

11
70,000

ND

ND

280,000
ND

ND

ND

EPA 180.1

SW-846 6020 A

1047

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

 0.2

 2.5

 0.5

 0.5

 0.5

 0.5

 33

 5,000

 0.5

 0.5

 0.5

 5,000

 0.5

 5,000

 50

 0.1

 0.5

 5,000

 0.5

 0.5

 5,000

 0.5

 2.5

 1,000

LOD

LOD

RL

RL
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No: 13091707
EA Engineering, Science and Technology, Inc.,  Hunt Valley, MD

Project ID: 1498201.000.7

September 24, 2013

CERTIFICATE OF ANALYSIS

PHASE
SEPARATION

SCIENCE,
INC.

OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

Project Name: Gude LF
Project Location: Gude LF

09/17/2013 13:01Date/Time Received:
09/16/2013 15:45Date/Time Sampled: 13091707-004PSS Sample ID:

GROUND WATERMatrix: 
OB06-LF Sample ID:

Turbidity

Total Metals

Analytical Method:

Analytical Method:

09/18/13 08:10

09/18/13 19:51

09/18/13 19:51

09/18/13 19:51

09/19/13 18:05

09/18/13 19:51

09/23/13 17:34

09/23/13 17:34

09/18/13 19:51

09/18/13 19:51

09/18/13 19:51

09/23/13 17:34

09/18/13 19:51

09/23/13 17:34

09/23/13 17:34

09/18/13 19:51

09/18/13 19:51

09/18/13 19:51

09/18/13 19:51

09/18/13 19:51

09/23/13 17:34

09/18/13 19:51

09/18/13 19:51

09/23/13 17:34

3010APreparation Method: 

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

Turbidity

Antimony

Arsenic

Barium

Beryllium

Cadmium

Hardness (Ca & Mg)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Result

Result

 

J

 

 

 

 

J

 

 

 

 

0.20

5.0

1.0

1.0

1.0

1.0

66

10,000

1.0

1.0

1.0

10,000

1.0

10,000

100

0.20

1.0

100

1.0

1.0

10,000

1.0

5.0

2,000

Flag

Flag

NTU

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

1

1

1

1

1

1

100

100

1

1

1

100

1

100

100

1

1

1

1

1

100

1

1

100

4.3

ND

0.62
180
ND

ND

580
140,000

ND

5.1
3.6
ND

ND

55,000
560
0.12
9.9

4,300
ND

ND

95,000
ND

ND

ND

EPA 180.1

SW-846 6020 A

1047

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

 0.2

 2.5

 0.5

 0.5

 0.5

 0.5

 33

 5,000

 0.5

 0.5

 0.5

 5,000

 0.5

 5,000

 50

 0.1

 0.5

 50

 0.5

 0.5

 5,000

 0.5

 2.5

 1,000

LOD

LOD

RL

RL
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No: 13091707
EA Engineering, Science and Technology, Inc.,  Hunt Valley, MD

Project ID: 1498201.000.7

September 24, 2013

CERTIFICATE OF ANALYSIS

PHASE
SEPARATION

SCIENCE,
INC.

OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

Project Name: Gude LF
Project Location: Gude LF

09/17/2013 13:01Date/Time Received:
09/16/2013 17:30Date/Time Sampled: 13091707-005PSS Sample ID:

GROUND WATERMatrix: 
DUP-LF Sample ID:

Turbidity

Total Metals

Analytical Method:

Analytical Method:

09/18/13 08:10

09/18/13 19:57

09/18/13 19:57

09/18/13 19:57

09/19/13 18:11

09/18/13 19:57

09/23/13 17:40

09/23/13 17:40

09/18/13 19:57

09/18/13 19:57

09/18/13 19:57

09/23/13 17:40

09/18/13 19:57

09/23/13 17:40

09/23/13 17:40

09/18/13 19:57

09/18/13 19:57

09/23/13 17:40

09/18/13 19:57

09/18/13 19:57

09/23/13 17:40

09/18/13 19:57

09/18/13 19:57

09/23/13 17:40

3010APreparation Method: 

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

Turbidity

Antimony

Arsenic

Barium

Beryllium

Cadmium

Hardness (Ca & Mg)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Result

Result

 

 

 

 

 

 

0.20

5.0

1.0

1.0

1.0

1.0

66

10,000

1.0

1.0

1.0

10,000

1.0

10,000

100

0.20

1.0

10,000

1.0

1.0

10,000

1.0

5.0

2,000

Flag

Flag

NTU

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

1

1

1

1

1

1

100

100

1

1

1

100

1

100

100

1

1

100

1

1

100

1

1

100

3.3

ND

1.1
51
ND

2.7
510

110,000
1.1
2.6
2.6
ND

1.0
57,000

830
2.4
24

12,000
ND

ND

61,000
ND

ND

ND

EPA 180.1

SW-846 6020 A

1047

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

 0.2

 2.5

 0.5

 0.5

 0.5

 0.5

 33

 5,000

 0.5

 0.5

 0.5

 5,000

 0.5

 5,000

 50

 0.1

 0.5

 5,000

 0.5

 0.5

 5,000

 0.5

 2.5

 1,000

LOD

LOD

RL

RL

Page 9 of 12                                             Final 1.000



No: 13091707
EA Engineering, Science and Technology, Inc.,  Hunt Valley, MD

Project ID: 1498201.000.7

September 24, 2013

CERTIFICATE OF ANALYSIS

PHASE
SEPARATION

SCIENCE,
INC.

OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

Project Name: Gude LF
Project Location: Gude LF

09/17/2013 13:01Date/Time Received:
09/16/2013 17:30Date/Time Sampled: 13091707-006PSS Sample ID:

GROUND WATERMatrix: 
OB11-LF Sample ID:

Turbidity

Total Metals

Analytical Method:

Analytical Method:

09/18/13 08:10

09/18/13 20:03

09/18/13 20:03

09/18/13 20:03

09/19/13 18:17

09/18/13 20:03

09/23/13 17:46

09/23/13 17:46

09/18/13 20:03

09/18/13 20:03

09/18/13 20:03

09/23/13 17:46

09/18/13 20:03

09/23/13 17:46

09/23/13 17:46

09/18/13 20:03

09/18/13 20:03

09/23/13 17:46

09/18/13 20:03

09/18/13 20:03

09/23/13 17:46

09/18/13 20:03

09/18/13 20:03

09/23/13 17:46

3010APreparation Method: 

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

09/18/13

Turbidity

Antimony

Arsenic

Barium

Beryllium

Cadmium

Hardness (Ca & Mg)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Result

Result

 

 

J

 

 

 

 

0.20

5.0

1.0

1.0

1.0

1.0

66

10,000

1.0

1.0

1.0

10,000

1.0

10,000

100

0.20

1.0

10,000

1.0

1.0

10,000

1.0

5.0

2,000

Flag

Flag

NTU

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

1

1

1

1

1

1

100

100

1

1

1

100

1

100

100

1

1

100

1

1

100

1

1

100

2.8

ND

1.1
50
ND

2.8
480

100,000
1.1
2.6
2.7
ND

0.53
56,000

770
2.6
25

11,000
ND

ND

59,000
ND

ND

4,300

EPA 180.1

SW-846 6020 A

1047

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

 0.2

 2.5

 0.5

 0.5

 0.5

 0.5

 33

 5,000

 0.5

 0.5

 0.5

 5,000

 0.5

 5,000

 50

 0.1

 0.5

 5,000

 0.5

 0.5

 5,000

 0.5

 2.5

 1,000

LOD

LOD

RL

RL
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Sample Receipt Checklist

Phase Separation Science, Inc

09/24/2013 01:04 PMPrinted: 

13091707Work Order #

09/17/2013 01:01:00 PMDate Received

ClientDelivered By

EA Engineering, Science and TechnoClient Name

1498201.000.7Project Number

Gude LFProject Name

Robyn RhudyReceived By

Not ApplicableTracking No

Shipping Container(s)

No. of Coolers Ice
Temp (deg C)
Temp Blank Present 

Total No. of Samples Received

Preservation

1
1
No

6

For any improper preservation conditions, list sample ID, preservative added (reagent ID number) below as well as
documentation of any client notification as well as client instructions.  Samples for pH, chlorine and dissolved oxygen
should be analyzed as soon as possible, preferably in the field at the time of sampling.  Samples which require thermal
preservation shall be considered acceptable when received at a temperature above freezing to 6°C.  Samples that are
hand delivered on the day that they are collected may not meet these criteria but shall be considered acceptable if there
is evidence that the chilling process has begun such as arrival on ice.

Comments: (Any "No" response must be detailed in the comments section below.)

Samples Inspected/Checklist Completed By: Date:

PM Review and Approval: Date: 

Logged In By Robyn Rhudy                   

Present

Disposal Date 10/22/2013

Robyn Rhudy

Lynn Moran

09/17/2013

09/18/2013

Metals
Cyanides
Sulfide
TOC, COD, Phenols
TOX, TKN, NH3, Total Phos
VOC, BTEX (VOA Vials Rcvd Preserved)
Do VOA vials have zero headspace?

(pH<2)
(pH>12)
(pH>9)
(ph<2)
(pH<2)
(pH<2)

Yes
N/A
N/A
N/A
N/A
N/A
N/A

Appropriate for Specified Analysis?
Intact?
Labeled and Labels Legible?

Yes
Yes
Yes

Sample Container

COC agrees with sample labels?
Chain of Custody

Yes
Yes

Documentation Jesse DrummondSampler Name  
MD DW Cert. No. 

Custody Seal(s) Intact?

Seal(s) Signed / Dated

Total No. of Containers Received 12

Not Applicable

Not Applicable

N/A

Custody Seal(s) Intact?
Seal(s) Signed / Dated?

N/A
N/A
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Certificate of Analysis No.:  13091920

EA Engineering, Science and Technology, Inc.

Project Manager: Pete Lekas
Project Name :  Gude LF

September 26, 2013

6630 Baltimore National Pike
Baltimore, MD 21228

Phone: (410) 747-8770
Fax: (410) 788-8723

Analytical Report for

Project ID : 1498201.000.7
Project Location: Gude LF

Phase Separation Science, Inc.
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OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

PHASE
SEPARATION

SCIENCE,
INC.

Pete Lekas 
EA Engineering, Science and Technology, Inc.
231 Schilling Circle 
Hunt Valley, MD 21031  
 
Reference:   PSS Work Order(s) No: 13091920 
                   Project Name: Gude LF
                   Project Location: Gude LF 
                   Project ID.: 1498201.000.7
                  

Dear Pete Lekas :

This report includes the analytical results from the analyses performed on the samples received under the project
name referenced above and identified with the Phase Separation Science (PSS) Work Order(s) numbered
13091920.    

All work reported herein has been performed in accordance with current NELAP standards, referenced
methodologies, PSS Standard Operating Procedures and the PSS Quality Assurance Manual unless otherwise
noted in the Case Narrative Summary. PSS is limited in liability to the actual cost of the sample analysis done.

PSS reserves the right to return any unused samples, extracts or related solutions.  Otherwise, the samples are
scheduled for disposal, without any further notice, on October 24, 2013.  This includes any samples that were
received with a request to be held but lacked a specific hold period.  It is your responsibility to provide a written
request defining a specific disposal date if additional storage is required.  Upon receipt , the request will be
acknowledged by PSS, thus extending the storage period.

This report shall not be reproduced except in full, without the written approval of an authorized PSS
representative.  A copy of this report will be retained by PSS for at least 5 years, after which time it will be
disposed of without further notice, unless prior arrangements have been made.

We thank you for selecting Phase Separation Science, Inc. to serve your analytical needs.  If you have any
questions concerning this report, do not hesitate to contact us at 410-747-8770 or info@phaseonline.com.

Sincerely,

September 26, 2013

Dan Prucnal
Laboratory Manager
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Sample Summary
Client Name: EA Engineering, Science and Technology, Inc.

Project Name: Gude LF

 Sample Id
MW-6-3X
DUP-3X
OB04A-3X
OB105-3X
OB06-3X
OB11-3X

09/19/13 09:35
09/19/13 09:35
09/19/13 10:25
09/19/13 11:00
09/19/13 12:10
09/19/13 13:20

Date/Time Collected Lab Sample Id
13091920-001
13091920-002
13091920-003
13091920-004
13091920-005
13091920-006

GROUND WATER
GROUND WATER
GROUND WATER
GROUND WATER
GROUND WATER
GROUND WATER

Matrix 

Standard Flags/Abbreviations:
   B      A target analyte or common laboratory contaminant was identified in the method blank. Its presence indicates possible
            field or laboratory contamination. 
   C       Results Pending Final Confirmation.
   E       The data exceeds the upper calibration limit; therefore, the concentration is reported as estimated.
   Fail   The result exceeds the regulatory level for Toxicity Characteristic (TCLP) as cited in 40 CFR 261.24 Table 1.
   J       The target analyte was positively identified below the reporting limit but greater than the LOD. 
   LOD Limit of Detection. An estimate of the minimum amount of a substance that an analytical process can reliably detect.  
            An LOD is analyte and matrix specific.
   ND   Not Detected at or above the reporting limit.
   RL    PSS Reporting Limit.
   U      Not detected.

Please reference the Chain of Custody and Sample Receipt Checklist for specific container counts and preservatives. Any sample
conditions not in compliance with sample acceptance criteria are described in Case Narrative Summary.

Notes:
    1. The presence of a common laboratory contaminant such as methylene chloride may be considered a possible laboratory artifact.  Where 
        observed, appropriate consideration of data should be taken.
    2. The following analytical results are never reported on a dry weight basis: pH, flashpoint, moisture and paint filter test.
    3. Drinking water samples collected for the purpose of compliance with SDWA may not be suitable for their intended use unless collected by a 
        certified sampler [COMAR 26.08.05.07.C.2]. 
   4.  The analyses of 1,2-dibromo-3-chloropropane (DBCP) and 1,2-dibromoethane (EDB) by EPA 524.2 and calcium, magnesium, sodium and
        iron by EPA 200.8 are not currently promulgated for use in testing to meet the Safe Drinking Water Act and as such cannot be used for 
        compliance purposes.  The listings of the current promulgated methods for testing in compliance with the Safe Drinking Water Act can be 
        found in the 40 CFR part 141.1, for the primary drinking water contaminates, and part 141.3, for the secondary drinking water contaminates.
   5.  The analyses of chlorine, pH, dissolved oxygen, temperature and sulfite for non-potable water samples tested for compliance for
        Virginia Pollution Discharge Elimination System (VDPES) permits and Virginia Pollutant Abatement (VPA) permits, have a maximum 
        holding time of 15 minutes established by 40CFR136.3. 

Project ID: 1498201.000.7

13091920Work Order Number(s): 

The following samples were received under chain of custody by Phase Separation Science (PSS) on 09/19/2013 at 03:10 pm
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Case Narrative Summary

13091920Work Order Number(s):
1498201.000.7Project ID: 

Project Name: Gude LF

Client Name: EA Engineering, Science and Technology, Inc.

All sample receipt conditions were acceptable.

Sample Receipt:

Analytical:

Closing CCV for Calcium (113% recovery) exceeds acceptance criteria of 90-110%

Total Metals + Hardness

NELAP accreditation was held for all analyses performed unless noted below.  See www.phaseonline.com
for complete PSS scope of accreditation.

Any holding time exceedances, deviations from the method specifications, regulatory requirements or variations to the
procedures outlined in the PSS Quality Assurance Manual are outlined below.

Batch: 108973   
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No: 13091920
EA Engineering, Science and Technology, Inc.,  Hunt Valley, MD

Project ID: 1498201.000.7

September 26, 2013

CERTIFICATE OF ANALYSIS

PHASE
SEPARATION

SCIENCE,
INC.

OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

Project Name: Gude LF
Project Location: Gude LF

09/19/2013 15:10Date/Time Received:
09/19/2013 09:35Date/Time Sampled: 13091920-001PSS Sample ID:

GROUND WATERMatrix: 
MW-6-3X Sample ID:

Turbidity

Total Metals + Hardness

Analytical Method:

Analytical Method:

09/20/13 09:50

09/24/13 16:31

09/24/13 16:31

09/24/13 16:31

09/24/13 16:31

09/24/13 16:31

09/25/13 15:03

09/25/13 15:03

09/24/13 16:31

09/24/13 16:31

09/24/13 16:31

09/25/13 15:03

09/24/13 16:31

09/25/13 15:03

09/25/13 15:03

09/24/13 16:31

09/24/13 16:31

09/24/13 16:31

09/24/13 16:31

09/25/13 13:27

09/25/13 15:03

09/24/13 16:31

09/24/13 16:31

09/24/13 16:31

3010APreparation Method: 

09/20/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

Turbidity

Antimony

Arsenic

Barium

Beryllium

Cadmium

Hardness (Ca & Mg)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Result

Result

 

 

J

 

 

2.0

5.0

1.0

1.0

1.0

1.0

66

10,000

1.0

1.0

1.0

10,000

1.0

10,000

100

0.20

1.0

100

1.0

1.0

10,000

1.0

5.0

20

Flag

Flag

NTU

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

10

1

1

1

1

1

100

100

1

1

1

100

1

100

100

1

1

1

1

1

100

1

1

1

3,400

ND

32
390
1.3
ND

430
78,000

12
350
54

17,000
25

58,000
37,000

0.14
56

3,800
3.8
ND

65,000
ND

14
140

EPA 180.1

SW-846 6020 A

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

 2

 2.5

 0.5

 0.5

 0.5

 0.5

 33

 5,000

 0.5

 0.5

 0.5

 5,000

 0.5

 5,000

 50

 0.1

 0.5

 50

 0.5

 0.5

 5,000

 0.5

 2.5

 10

LOD

LOD

RL

RL
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No: 13091920
EA Engineering, Science and Technology, Inc.,  Hunt Valley, MD

Project ID: 1498201.000.7

September 26, 2013

CERTIFICATE OF ANALYSIS

PHASE
SEPARATION

SCIENCE,
INC.

OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

Project Name: Gude LF
Project Location: Gude LF

09/19/2013 15:10Date/Time Received:
09/19/2013 09:35Date/Time Sampled: 13091920-002PSS Sample ID:

GROUND WATERMatrix: 
DUP-3X Sample ID:

Turbidity

Total Metals + Hardness

Analytical Method:

Analytical Method:

09/20/13 09:50

09/24/13 16:37

09/24/13 16:37

09/24/13 16:37

09/24/13 16:37

09/24/13 16:37

09/25/13 14:57

09/25/13 14:57

09/24/13 16:37

09/24/13 16:37

09/24/13 16:37

09/25/13 14:57

09/24/13 16:37

09/25/13 14:57

09/25/13 14:57

09/24/13 16:37

09/24/13 16:37

09/24/13 16:37

09/24/13 16:37

09/25/13 13:33

09/25/13 14:57

09/24/13 16:37

09/24/13 16:37

09/24/13 16:37

3010APreparation Method: 

09/20/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

Turbidity

Antimony

Arsenic

Barium

Beryllium

Cadmium

Hardness (Ca & Mg)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Result

Result

 

J

J

 

2.0

5.0

1.0

1.0

1.0

1.0

66

10,000

1.0

1.0

1.0

10,000

1.0

10,000

100

0.20

1.0

100

1.0

1.0

10,000

1.0

5.0

20

Flag

Flag

NTU

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

10

1

1

1

1

1

100

100

1

1

1

100

1

100

100

1

1

1

1

1

100

1

1

1

3,900

ND

42
410
1.6

0.50
440

79,000
13

370
67

16,000
34

58,000
37,000

0.16
58

3,900
5.0
1.1

65,000
ND

16
150

EPA 180.1

SW-846 6020 A

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

 2

 2.5

 0.5

 0.5

 0.5

 0.5

 33

 5,000

 0.5

 0.5

 0.5

 5,000

 0.5

 5,000

 50

 0.1

 0.5

 50

 0.5

 0.5

 5,000

 0.5

 2.5

 10

LOD

LOD

RL

RL
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No: 13091920
EA Engineering, Science and Technology, Inc.,  Hunt Valley, MD

Project ID: 1498201.000.7

September 26, 2013

CERTIFICATE OF ANALYSIS

PHASE
SEPARATION

SCIENCE,
INC.

OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

Project Name: Gude LF
Project Location: Gude LF

09/19/2013 15:10Date/Time Received:
09/19/2013 10:25Date/Time Sampled: 13091920-003PSS Sample ID:

GROUND WATERMatrix: 
OB04A-3X Sample ID:

Turbidity

Total Metals + Hardness

Analytical Method:

Analytical Method:

09/20/13 09:50

09/24/13 16:43

09/24/13 16:43

09/24/13 16:43

09/24/13 16:43

09/24/13 16:43

09/25/13 14:51

09/25/13 14:51

09/24/13 16:43

09/24/13 16:43

09/24/13 16:43

09/24/13 16:43

09/24/13 16:43

09/25/13 14:51

09/25/13 14:51

09/24/13 16:43

09/24/13 16:43

09/24/13 16:43

09/24/13 16:43

09/25/13 13:39

09/25/13 14:51

09/24/13 16:43

09/24/13 16:43

09/24/13 16:43

3010APreparation Method: 

09/20/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

Turbidity

Antimony

Arsenic

Barium

Beryllium

Cadmium

Hardness (Ca & Mg)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Result

Result

 

 

 

 

 

 

 

J

 

 

 

 

0.20

5.0

1.0

1.0

1.0

1.0

66

10,000

1.0

1.0

1.0

100

1.0

10,000

100

0.20

1.0

100

1.0

1.0

10,000

1.0

5.0

20

Flag

Flag

NTU

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

1

1

1

1

1

1

100

100

1

1

1

1

1

100

100

1

1

1

1

1

100

1

1

1

0.41

ND

ND

51
ND

ND

640
120,000

ND

1.2
20
ND

ND

82,000
1,200
0.11

16
4,400

ND

ND

87,000
ND

ND

21

EPA 180.1

SW-846 6020 A

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

 0.2

 2.5

 0.5

 0.5

 0.5

 0.5

 33

 5,000

 0.5

 0.5

 0.5

 50

 0.5

 5,000

 50

 0.1

 0.5

 50

 0.5

 0.5

 5,000

 0.5

 2.5

 10

LOD

LOD

RL

RL
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No: 13091920
EA Engineering, Science and Technology, Inc.,  Hunt Valley, MD

Project ID: 1498201.000.7

September 26, 2013

CERTIFICATE OF ANALYSIS

PHASE
SEPARATION

SCIENCE,
INC.

OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

Project Name: Gude LF
Project Location: Gude LF

09/19/2013 15:10Date/Time Received:
09/19/2013 11:00Date/Time Sampled: 13091920-004PSS Sample ID:

GROUND WATERMatrix: 
OB105-3X Sample ID:

Turbidity

Total Metals + Hardness

Analytical Method:

Analytical Method:

09/20/13 09:50

09/24/13 16:49

09/24/13 16:49

09/24/13 16:49

09/24/13 16:49

09/24/13 16:49

09/25/13 14:45

09/25/13 14:45

09/24/13 16:49

09/24/13 16:49

09/24/13 16:49

09/25/13 14:45

09/24/13 16:49

09/25/13 14:45

09/25/13 14:45

09/24/13 16:49

09/24/13 16:49

09/25/13 14:45

09/24/13 16:49

09/25/13 13:45

09/25/13 14:45

09/24/13 16:49

09/24/13 16:49

09/24/13 16:49

3010APreparation Method: 

09/20/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

Turbidity

Antimony

Arsenic

Barium

Beryllium

Cadmium

Hardness (Ca & Mg)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Result

Result

 

J

 

 

2.0

5.0

1.0

1.0

1.0

1.0

66

10,000

1.0

1.0

1.0

10,000

1.0

10,000

100

0.20

1.0

10,000

1.0

1.0

10,000

1.0

5.0

20

Flag

Flag

NTU

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

10

1

1

1

1

1

100

100

1

1

1

100

1

100

100

1

1

100

1

1

100

1

1

1

1,100

ND

7.8
190
3.3
1.5
920

170,000
37
48
58

41,000
42

120,000
3,100

1.4
95

12,000
0.69

ND

150,000
ND

92
490

EPA 180.1

SW-846 6020 A

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

 2

 2.5

 0.5

 0.5

 0.5

 0.5

 33

 5,000

 0.5

 0.5

 0.5

 5,000

 0.5

 5,000

 50

 0.1

 0.5

 5,000

 0.5

 0.5

 5,000

 0.5

 2.5

 10

LOD

LOD

RL

RL
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No: 13091920
EA Engineering, Science and Technology, Inc.,  Hunt Valley, MD

Project ID: 1498201.000.7

September 26, 2013

CERTIFICATE OF ANALYSIS

PHASE
SEPARATION

SCIENCE,
INC.

OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

Project Name: Gude LF
Project Location: Gude LF

09/19/2013 15:10Date/Time Received:
09/19/2013 12:10Date/Time Sampled: 13091920-005PSS Sample ID:

GROUND WATERMatrix: 
OB06-3X Sample ID:

Turbidity

Total Metals + Hardness

Analytical Method:

Analytical Method:

09/20/13 09:50

09/24/13 16:55

09/24/13 16:55

09/24/13 16:55

09/24/13 16:55

09/24/13 16:55

09/25/13 14:39

09/25/13 14:39

09/24/13 16:55

09/24/13 16:55

09/24/13 16:55

09/24/13 16:55

09/24/13 16:55

09/25/13 14:39

09/25/13 14:39

09/24/13 16:55

09/24/13 16:55

09/24/13 16:55

09/24/13 16:55

09/25/13 13:51

09/25/13 14:39

09/24/13 16:55

09/24/13 16:55

09/24/13 16:55

3010APreparation Method: 

09/20/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

Turbidity

Antimony

Arsenic

Barium

Beryllium

Cadmium

Hardness (Ca & Mg)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Result

Result

 

 

 

 

 

 

J

 

 

 

 

J

0.20

5.0

1.0

1.0

1.0

1.0

66

10,000

1.0

1.0

1.0

100

1.0

10,000

100

0.20

1.0

100

1.0

1.0

10,000

1.0

5.0

20

Flag

Flag

NTU

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

1

1

1

1

1

1

100

100

1

1

1

1

1

100

100

1

1

1

1

1

100

1

1

1

1.4

ND

ND

170
ND

ND

580
140,000

ND

5.2
3.3
130
ND

57,000
520
0.15
9.4

3,900
ND

ND

98,000
ND

ND

19

EPA 180.1

SW-846 6020 A

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

 0.2

 2.5

 0.5

 0.5

 0.5

 0.5

 33

 5,000

 0.5

 0.5

 0.5

 50

 0.5

 5,000

 50

 0.1

 0.5

 50

 0.5

 0.5

 5,000

 0.5

 2.5

 10

LOD

LOD

RL

RL
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No: 13091920
EA Engineering, Science and Technology, Inc.,  Hunt Valley, MD

Project ID: 1498201.000.7

September 26, 2013

CERTIFICATE OF ANALYSIS

PHASE
SEPARATION

SCIENCE,
INC.

OFFICES:
6630 BALTIMORE NATIONAL PIKE
ROUTE 40 WEST
BALTIMORE, MD 21228
410-747-8770
800-932-9047
FAX 410-788-8723

Project Name: Gude LF
Project Location: Gude LF

09/19/2013 15:10Date/Time Received:
09/19/2013 13:20Date/Time Sampled: 13091920-006PSS Sample ID:

GROUND WATERMatrix: 
OB11-3X Sample ID:

Turbidity

Total Metals + Hardness

Analytical Method:

Analytical Method:

09/20/13 09:50

09/24/13 17:01

09/24/13 17:01

09/24/13 17:01

09/24/13 17:01

09/24/13 17:01

09/25/13 14:33

09/25/13 14:33

09/24/13 17:01

09/24/13 17:01

09/24/13 17:01

09/24/13 17:01

09/24/13 17:01

09/25/13 14:33

09/25/13 14:33

09/24/13 17:01

09/24/13 17:01

09/24/13 17:01

09/24/13 17:01

09/25/13 13:57

09/25/13 14:33

09/24/13 17:01

09/24/13 17:01

09/24/13 17:01

3010APreparation Method: 

09/20/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

09/23/13

Turbidity

Antimony

Arsenic

Barium

Beryllium

Cadmium

Hardness (Ca & Mg)

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mercury

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

Result

Result

 

J

 

 

 

 

 

 

 

 

0.20

5.0

1.0

1.0

1.0

1.0

66

10,000

1.0

1.0

1.0

100

1.0

10,000

100

0.20

1.0

100

1.0

1.0

10,000

1.0

5.0

20

Flag

Flag

NTU

ug/L

ug/L

ug/L

ug/L

ug/L

mg/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

ug/L

Units

Units

1

1

1

1

1

1

100

100

1

1

1

1

1

100

100

1

1

1

1

1

100

1

1

1

0.41

ND

0.62
22
ND

9.8
580

120,000
ND

1.5
2.9
ND

ND

68,000
780
2.1
30

4,300
ND

ND

71,000
ND

ND

42

EPA 180.1

SW-846 6020 A

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

1034

Analyst

Analyst

Prepared

Prepared

Analyzed

Analyzed

  

  

Dil

Dil

 0.2

 2.5

 0.5

 0.5

 0.5

 0.5

 33

 5,000

 0.5

 0.5

 0.5

 50

 0.5

 5,000

 50

 0.1

 0.5

 50

 0.5

 0.5

 5,000

 0.5

 2.5

 10

LOD

LOD

RL

RL
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GLIENT:f-,1, ICE LOC.

PROJECT MGR: 7trlA ,UE PHONE NO.: Wtr DW=Drinking Wrt GW=Ground Wtr WW=Waste Wtr 0=0il S=Soil WL=WasteSW=Surface Wtr DW=Drinking Wrt GW=Ground Wtr WW=Waste Wtr 0=0il S=Soil UIL=Waste Liquid WS=Waste Solid W= Wi
Preservatives

Used

PROJECT NAME:

SITE LOCATION: t9 P.O, NO.:

SAMPLERS: W CERT NO. :

SAMPLE IDENTIFICATION

Requested Turnaround Time

flJs-oay Es-oay !z-oay
! Next Day f]e
Data Deliverables Required: lce Present, pne, Temp:

Relinquished By: (3)

Relinquished By: (a) Received By:

r')
SAMPLE CHAIN OF CTJSTO

PHASE SEPARATION SCIENCE, INC. emair: inro@phsrseonrine.com

6630 Ballimore National Pike . Route 40 West . Baltimore, Maryland 21228 . (41O\ 747-A77O . (800) 932-9047 . Fax (410) 78A-A723

the Service Brochure or Pss-provided quotalion including any and all attorney's or other reasonable fees il collection becomes necessary.

zfrf,r

pSS Work Order #: I Z D ?

c
o
N

T
A

I

N

E

R

S
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Sample Receipt Checklist

Phase Separation Science, Inc

09/26/2013 12:45 PMPrinted: 

13091920Work Order #

09/19/2013 03:10:00 PMDate Received

ClientDelivered By

EA Engineering, Science and TechnoClient Name

1498201.000.7Project Number

Gude LFProject Name

Robyn RhudyReceived By

Not ApplicableTracking No

Shipping Container(s)

No. of Coolers Ice
Temp (deg C)
Temp Blank Present 

Total No. of Samples Received

Preservation

1
1
No

6

For any improper preservation conditions, list sample ID, preservative added (reagent ID number) below as well as
documentation of any client notification as well as client instructions.  Samples for pH, chlorine and dissolved oxygen
should be analyzed as soon as possible, preferably in the field at the time of sampling.  Samples which require thermal
preservation shall be considered acceptable when received at a temperature above freezing to 6°C.  Samples that are
hand delivered on the day that they are collected may not meet these criteria but shall be considered acceptable if there
is evidence that the chilling process has begun such as arrival on ice.

Comments: (Any "No" response must be detailed in the comments section below.)

Samples Inspected/Checklist Completed By: Date:

PM Review and Approval: Date: 

Logged In By Lynn Moran                    

Present

Disposal Date 10/24/2013

Lynn Moran

Simon Crisp

09/19/2013

09/20/2013

Metals
Cyanides
Sulfide
TOC, COD, Phenols
TOX, TKN, NH3, Total Phos
VOC, BTEX (VOA Vials Rcvd Preserved)
Do VOA vials have zero headspace?

(pH<2)
(pH>12)
(pH>9)
(ph<2)
(pH<2)
(pH<2)

Yes
N/A
N/A
N/A
N/A
N/A
N/A

Appropriate for Specified Analysis?
Intact?
Labeled and Labels Legible?

Yes
Yes
Yes

Sample Container

COC agrees with sample labels?
Chain of Custody

Yes
Yes

Documentation Jesse DrummondSampler Name  
MD DW Cert. No. 

Custody Seal(s) Intact?

Seal(s) Signed / Dated

Total No. of Containers Received 12

Not Applicable

Not Applicable

N/A

Custody Seal(s) Intact?
Seal(s) Signed / Dated?

N/A
N/A
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Updated Assessment of Metals Concentrations in 
Groundwater, November 2015 

 
 



 
TECHNICAL MEMORANDUM 

 

EA Engineering, Science,  
and Technology, Inc., PBC 

EA Project No. 14982.01 
 

Topic:  Updated Assessment of Metals Concentrations in Groundwater 

 Gude Landfill, Montgomery County, Maryland 

Date: 30 November 2015 

  
 INTRODUCTION 

 
In 2013, Montgomery County Department of Environmental Protection (the County) and EA Engineering, 
Science, and Technology, Inc. (EA) conducted a comparison of groundwater sampling methodologies for 
monitoring at the Gude Landfill (the Landfill), with respect to their impact on reported metals 
concentrations.  This comparison was performed at the request of Maryland Department of the 
Environment (MDE), and is described in the October 2013 Assessment of Metals Concentrations in 
Groundwater.   
 
Semi-annual groundwater sampling from monitoring wells at the Landfill has been conducted since 2001, 
most recently under an MDE-approved Groundwater and Surface Water Monitoring Plan.  From 2009 to 
2014, this sampling was conducted using three (3) well volume purge methodology.  The 2013 
comparison concluded that the three (3) well volume purge method had the potential to produce higher 
turbidity, and thus higher total metals concentrations, compared to low-flow (low-stress) purging and 
sampling methodology.  Based on this and previous studies using field-filtered samples, the County and 
EA determined that elevated metals concentrations reported during previous monitoring events resulted 
primarily from elevated turbidity, not metals dissolved in groundwater, and that metals therefore did not 
require remediation at the Landfill.  The 2014 Assessment of Corrective Measures (ACM) therefore 
focused remedial alternatives on the volatile organic compounds which are the primary contaminants at 
the Landfill.  However, in a meeting held on 3 March 2015 with MDE, the County, and EA, and in a 
subsequent letter from MDE dated 22 April 2015, MDE indicated that the results presented for the 
previous metals studies were inconclusive and that the ACM report did not adequately address the 
detection of metals above the U.S. Environmental Protection Agency (EPA) Maximum Contaminant 
Levels (MCLs).   
 
In response to MDE comments on the Draft ACM, low-flow (low-stress) purging and sampling 
methodology was initiated for semi-annual groundwater monitoring at the Landfill beginning with the 
Spring 2015 sampling event, to decrease sample turbidity and thus decrease the frequency of MCL 
exceedances for metals at the Landfill.  This technical memorandum presents an updated assessment of 
recent and historical metals concentrations and other data associated with groundwater monitoring at the 
Landfill, informed by the results from monitoring events using low-flow (low-stress) methodology.   
 
UPDATED ASSESSMENT OF METALS IN GROUNDWATER 
 
Although the primary constituents of concern in groundwater beneath the Landfill are volatile organic 
compounds, concentrations of various metals exceeding EPA MCLs have also been reported in samples 
from a number of monitoring wells.  These exceedances are not temporally consistent in most wells, 
occurring intermittently.  As described above, studies performed using sample filtration and low-flow 
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sampling methodology indicated that the majority of exceedances may be the result of turbidity, which 
can be particularly high in samples collected using three (3) well volume purge methodology, relative to 
the low-flow sampling methodology often recommended by EPA and MDE.   Graphs of the metals 
concentrations over time through 2015, for wells with MCL exceedances, are included in Appendix C of 
the revised ACM Report.  Statistical trend analysis for groundwater constituents at the Landfill, 
incorporating data through 2015, is presented in Appendix D of the revised ACM.   
 
A summary of wells with historical exceedances of MCLs for metals, including a comparison of sample 
turbidity using the two purging methods, is included in Attachment A.  Based on the first two datasets for 
samples collected using low-flow sampling methodology (Spring and Fall 2015), the change in 
methodology appears to have had the overall effect of decreasing the turbidity of samples from shallow 
wells (less than 30 feet [ft] deep), which often had turbidity near or exceeding 100 nephelometric turbidity 
units (NTU) when three (3) well volume purge was utilized.  However, the fine sediments in these 
overburden wells are easily mobilized, and turbidity measurements exceeding fifty (50) NTU were 
reported during low-flow purging of a number of these wells.  Re-development of eight (8) select wells 
(OB11, MW-6, OB04A, MW-9, MW-10, MW-13A, OB025, and OB105), including six (6) shallow wells, 
was conducted in September 2015, using airlift, pump/surge, and bailing as feasible, to address elevated 
turbidity and recent metals exceedances.  The effects of the re-development will be evaluated based on 
results of future sampling events. 
 
Metals concentrations exceeding MCLs in Spring and/or Fall 2015 are summarized below:  
 

• The samples collected in Spring and Fall 2015 from deep groundwater monitoring well OB11 
contained cadmium (total and dissolved) at concentrations exceeding the MCL (0.005 milligrams 
per liter [mg/L]).  The exceedances of the MCL for cadmium have been consistent since 2011.  
The Spring 2015 sample also contained mercury (total) at a concentration exceeding the MCL.  
This is consistent with the results of the low-flow sampling conducted as part of the methodology 
comparison in 2013.  Mercury concentrations in samples from this well have exceeded the MCL 
three (3) times since 2013.  Samples from this well have a history of low turbidity (less than 10 
NTU).  Trend analysis (ACM Appendix D) indicates increasing trends in cadmium and mercury 
concentrations in well OB11.  These trends were also detected in trend analysis performed in 
2012, and largely reflect the increase in concentrations of these metals in this well in 2005-2006.  
Since 2006, mercury concentrations have varied around the MCL, while cadmium concentrations 
have been constant to slightly increasing.   Well OB11 was re-developed in September 2015, 
following the Fall 2015 sampling; future sampling results will be used in assessing whether the re-
development affects cadmium concentrations reported in this well.   
 

• The samples collected in Spring and Fall 2015 from shallow groundwater monitoring well MW-6 
contained chromium (total and dissolved) at similar concentrations exceeding the MCL 
(0.1 mg/L).  These were the first exceedances of the MCL for chromium in samples from this 
well, and chromium was reported below the analytical quantitation limit of 0.005 mg/L in Fall 
2014.  Turbidities of 11.2 NTU and 6.4 NTU, respectively, were recorded during Spring and Fall 
2015 low-flow sampling of this well.  This well was re-developed in September 2015, following 
the Fall 2015 sampling; future sampling results will be used in assessing whether the re-
development affects the recent chromium exceedances in this well. 

 
• The sample collected in Spring 2015 from intermediate-depth groundwater monitoring well 

OB04A contained chromium (total and dissolved) at concentrations exceeding the MCL 
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(0.1 mg/L).  As with MW-6, this was the first exceedances of the MCL for chromium in samples 
from this well, and chromium was not detected in the sample collected from well OB04A in 
Fall 2015.   Turbidity was not detectable during the Spring 2015 sampling of OB04A.  
Well OB04A was re-developed in September 2015, following the Fall 2015 sampling. 

 
• The sample collected from well MW-2A in Fall 2015 contained chromium (total) at 

concentrations exceeding the MCL (0.1 mg/L).  As with MW-6 and OB04A, this was the first 
exceedances of the MCL for chromium in samples from this well, and chromium was not detected 
in the sample collected from well MW-2A in Spring 2015.   An anomalously high turbidity of 
65.5 NTU was reported during Fall 2015 sampling of MW-2A.   

 
• The sample collected in Fall 2015 from shallow groundwater monitoring well MW-13A contained 

mercury (total) at a concentration exceeding the MCL (0.002 mg/L).  The last exceedance of total 
mercury before this was reported in 2012, and no trend in mercury concentrations was detected 
for this well (ACM Appendix D).  Mercury was also not detected in the sample collected from 
well MW-13A in Spring 2015.   Relatively high turbidity of 73.2 NTU was reported during 
Fall 2015 sampling of MW-13A.  This well was re-developed in September 2015, following the 
Fall 2015 sampling, and 125 gallons of silty water were removed. 

 
• The sample collected in Fall 2015 from shallow groundwater monitoring well OB102 contained 

arsenic (total) at a concentration exceeding the MCL (0.01 mg/L).  The last arsenic exceedance 
preceding this was reported in 2013, and no trend in arsenic concentrations was detected for this 
well (ACM Appendix D).  Turbidity of 8.5 NTU was reported during Fall 2015 sampling of 
OB102. 

 
While the change to low-flow methodology has decreased the turbidity of groundwater samples and will 
therefore likely decrease the overall frequency of exceedances of the MCLs for metals, it has not 
eliminated the intermittent exceedances of MCLs for metals observed historically at the Landfill.  The re-
development of wells OB11, MW-6, OB04A, and MW-13A, along with wells MW-9, MW-10, OB025, 
and OB105, may further decrease the frequency of future metals exceedances. 
 
Trend analysis (ACM Appendix D) comprised mainly of data from the three (3) well volume purge 
method indicates that, among metals with historical MCL exceedances in specific wells (in addition to 
OB11, discussed above), arsenic and selenium in wells OB04 and OB102 show increasing trends.  The 
trend of increasing arsenic in well OB04 was not detected in trend analysis performed in 2012; although 
arsenic concentrations in this well have been below the MCL since 2002, arsenic concentrations in 
samples from this well remain close to the MCL in samples collected using low-flow methodology.  
Selenium concentrations in well OB102 have been below the MCL since 2002, and no selenium 
exceedances have been reported in well OB04.    
 
Trend analyses mainly comprised of data from the three (3) well volume purge method also indicates 
decreasing trends for arsenic in wells OB03 and OB03A, which had reported MCL exceedances in 2005 
and 2008 respectively.  Decreasing trends for cadmium were observed in well OB11A, where the last 
exceedance occurred in 2011.  Decreasing trends for lead were observed in wells MW-3B, MW-6, and 
MW-11A, where the last exceedances were reported between 2011 and 2013, and where lead 
concentrations less than the analytical quantitation limit of 0.002 mg/L were reported in samples collected 
using low-flow sampling in 2015.  The observed trends do not appear to yet be affected by the change in 
sampling methodology; however, if it is suspected that trends detected during future statistical analyses 
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are associated with the change in methodology, it may be advisable to analyze trends only for data 
obtained using the new methodology (i.e., starting in Spring 2015). 
 
In addition to the Mann-Kendall trend analysis performed, ninety-five (95) percent lower predictive limits 
(95%LPLs) were calculated for historical metals data from the last twelve (12) monitoring events that 
utilized the three (3) well volume purge method (see Attachment B).  One 95%LPL was calculated for 
each metal with at least eight (8) detections over the last twelve (12) events in each well.  For data sets 
with non-detected values, the mean and standard deviation were computed using Kaplan-Meier estimates.  
The 95%LPL represents a statistical estimate of the lower bound for future/independent concentrations of 
the target population with ninety-five (95) percent confidence. If concentrations from low-flow samples 
fall below these 95%LPLs for multiple metals, then there is statistical evidence that the methodology 
resulted in a significant decrease in concentrations, relative to the historical three (3) well volume purge 
data.  Some shallow wells for which the change in purging methodology caused a large decrease in 
sample turbidity (e.g., MW-10, MW-11A), reported concentrations of multiple metals in 2015 that were 
consistently below 95%LPL values.  However, for metals that have exceeded MCLs and which are 
typically impacted by turbidity, historical data obtained using the three (3) well volume purge method 
tend to be variable, with concentrations often near or below the reporting limit.  Therefore, in cases where 
they could be calculated, 95%LPLs for these metals are often less than the minimum quantifiable 
concentrations, which prevents quantitative comparison of the new data for metals with exceedances to 
the 95%LPL values.  Thus, the results of the 95%LPL comparison are largely inconclusive, although they 
do indicate that decreased turbidity associated with low-flow sampling has caused a significant decrease 
in metals concentrations in select shallow wells.  Note that after four (4) years of low-flow sampling 
(eight [8] events), it will be possible to directly compare the concentrations reported for samples obtained 
using low-flow methodology to those obtained using three (3) well volume purge methods. 
 
SUMMARY AND RECOMMENDATIONS 
 
With the exception of well OB11 and possibly MW-6, metals exceedances reported historically at the 
Landfill are not consistent.  The metals concentrations exceeding MCLs in 2015 in wells OB04A, 
MW-2A, MW-13A, and OB102 were all less than three (3) times the respective MCL, and each of these 
exceedances has occurred intermittently, in samples from three (3) or fewer of the ten (10) monitoring 
events conducted since 2011.  This is expected, given that available data indicate that the metals 
exceedances reported in the majority of wells are related to sample turbidity, which produces 
heterogeneity in groundwater samples.  While low-flow sampling has decreased the turbidity of the 
samples collected during 2015, relative to samples collected previously using three (3) well volume purge 
methodology, turbidity exceeding 50 NTU remains in a number of wells.  Even wells with low turbidity 
may experience intermittent MCL exceedances for metals, attributable to soil particles in the samples.   
 
Wells with intermittent metals exceedances will continue to be monitored, and trend analysis will be 
included in semi-annual monitoring reports.  Additional well development will be considered to address 
turbidity and metals exceedances, following analysis of sampling data following the first round of re-
development.  Alternatively, installation of dedicated low-flow pumps may be considered in select wells, 
or replacement of select monitoring wells may be conducted if the condition of one or more well(s) is 
determined to be insufficient to produce representative samples.   
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Gude Landfill November 2015 

 

If metals concentrations (both total and dissolved) exceeding MCLs in wells OB11 and MW-6, located in 
the southern area of the Site, persist after re-development, then actions will be taken to address these 
exceedances.  Based on the small magnitude of the metals exceedances in these wells (less than three [3] 
times greater than the MCL), a technology that decreases leachate production from the landfill, such as 
toupee capping, would be expected to lead to achievement of MCLs in these wells.  However, installation 
of new wells, downgradient of the wells with consistent metals exceedances and along the property line, 
will also be proposed to confirm that the exceedances are present at the point of compliance.   
 
Attachments:  
Attachment A: Assessment of Well Turbidity and Metals Exceedances in Groundwater Monitoring Wells 
Attachment B: 95% Lower Prediction Limits for Metals 
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Attachment A
Assessment of Well Turbidity and Metals Exceedances in Groundwater Monitoring Wells

Well
Diameter 

(in.)
Total 

Depth (ft)
Screened 

Inverval (ft bgs)

Average Low-Flow 
Turbidity (Spring and 

Fall 2015) (NTU)

Average Turbidity Using 
3-Volume Well Purge 

(2013-2014) (NTU) Exceedances of the Maximum Contaminant Levels for Metals 
MW-1B 2 98 78-98 2 33 Cr (2012)
MW-2A 2 78 55-75 34.1 11 Pb (2014), Cr (Fall 2015)
MW-3A 2 25 5-25 25 655 Pb (2010, 2011, 2012)
MW-3B 2 96 76-96 4 23 Pb (intermittent, most recent 2013), Cr (2012, 2013)
MW-4 2 25 5-25 7 81 Pb (2010)

MW-6 2 25 5-25 9 626
As (2013), Be (2010), Cd (2010, 2011, 2012), Cr (Spring and Fall 2015), 
Pb (2010, 2013)

MW-8 2 30 10-30 5 19 PB (2010, 2012)
MW-9 2 25 5-25 86 706 Be (2014), Cr (2010, 2014), Pb (intermittent, most recent 2014)
MW-10 2 25 5-25 76 575 Cr (2010), Pb (intermittent, most recent 2014)
MW-11A 2 30 10-30 66 819 Cr (2010), Pb (2010)
MW-12 2 25 5-25 50 163 Pb (2010, 2012)
MW-13A 2 25 5-25 58 1146 Pb (2012, 2014), Hg (2012, Fall 2015)

OB015
4

23 Not Available 27 43
As (2002), Cd (2002), Cr, Pb (intermittent, most recently 2006-2009), Be 
(2002)

OB02 2 121 open 71-121 19 34 Pb (2001), Tl (2001)

OB025 4 15 Not Available 14 77
As (2014), Be (2009, 2014), Cd & Cr (2009, 2014), Pb (intermittent, 
most recent 2014), Sb (2003, 2014), Tl (2014)

OB03 2 154 104-154 5 0.3 As (2005), Pb (2006)
OB03A 2 97 50-97 36 4 As (2008), Sb (2001), Tl (2001, 2002)
OB04 2 132 86-136 0.3 0.3 As (2002)
OB04A 2 82 33-83 0 11 As (2002, 2012, 2013, 2014), Cr (Spring 2015), Se (2002)
OB06 2 67 Not Available 36 61 As (2002), Cr (2010), Pb (2007, 2010, 2011), Hg (2011)
OB07A 2 76 26-76 0 0.5 Hg (2001, 2002)
OB08A 2 145 95-145 0.8 0.6 As (2002), Cd (2002)
OB10 2 67 Not Available 0 0.1 Pb (2001)
OB102 4 22 Not Available 12 61 As (2002, 2012, 2013, Fall 2015), Cr & Pb (2007), Se (2002)

OB105 4 16 Not Available 149 780
As (2002, 2009, 2010, 2012), Be & Cr (2012), Cd (2006, 2012), Hg & 
Pb (intermittent, most recent 2014)

OB11 2 100 40-90 1 2 Cd (2001-2004, since 2006), Hg (intermittent, most recent Spring 2015)
OB11A 2 64 Not Available 0 1 Be (2011), Cd (intermittent, most recent 2011), Pb (2004, 2011)
Note:
bgs = below ground surface
ft = foot/feet
in. = inch(es)
NTU = nephelometric turbidity units
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LocName Parameter Units Nobs
Number 
Detects

Minimum 
Detect

Maximum 
Detect

Shapiro Wilks 
W

Significance 
Probability of 

W Method Mean 1
Standard 

Deviation 1 95% LPL
MW-12 Barium, total MG/L 10 10 0.354 1.32 8.07E-01 1.76E-02 Nonparametric 6.24E-01 2.82E-01 3.54E-01
MW-13A Barium, total MG/L 10 10 0.199 0.687 8.80E-01 1.25E-01 Normal 3.50E-01 1.54E-01 5.44E-02
MW-13B Barium, total MG/L 10 10 0.057 0.0814 9.29E-01 4.18E-01 Normal 7.21E-02 6.96E-03 5.88E-02
MW-10 Barium, total MG/L 10 10 0.0878 1.49 6.99E-01 1.07E-03 Nonparametric 3.71E-01 4.42E-01 8.78E-02
MW-11A Barium, total MG/L 10 10 0.083 0.749 6.15E-01 1.35E-04 Nonparametric 2.12E-01 1.97E-01 8.30E-02
MW-11B Barium, total MG/L 10 10 0.0188 0.0744 6.61E-01 4.18E-04 Nonparametric 3.04E-02 1.64E-02 1.88E-02
MW-1B Barium, total MG/L 10 10 0.0057 0.0338 4.90E-01 7.45E-06 Nonparametric 1.01E-02 8.40E-03 5.70E-03
MW-2A Barium, total MG/L 9 9 0.0155 0.142 5.10E-01 1.83E-05 Nonparametric 3.55E-02 4.03E-02 1.55E-02
MW-2B Barium, total MG/L 10 10 0.00636 0.0192 7.89E-01 1.10E-02 Nonparametric 9.66E-03 3.88E-03 6.36E-03
MW-3A Barium, total MG/L 10 10 0.0332 0.223 8.38E-01 4.05E-02 Nonparametric 8.81E-02 6.02E-02 3.32E-02
MW-3B Barium, total MG/L 10 10 0.0491 0.237 9.32E-01 4.48E-01 Normal 1.26E-01 6.26E-02 5.57E-03
MW-4 Barium, total MG/L 10 10 0.027 0.228 5.16E-01 1.36E-05 Nonparametric 6.20E-02 5.94E-02 2.70E-02
MW-6 Barium, total MG/L 12 12 0.259 0.675 7.40E-01 1.46E-03 Nonparametric 3.60E-01 1.12E-01 2.59E-01
MW-7 Barium, total MG/L 10 10 0.058 0.102 7.68E-01 6.39E-03 Nonparametric 7.03E-02 1.27E-02 5.80E-02
MW-8 Barium, total MG/L 10 10 0.109 0.419 7.88E-01 1.07E-02 Nonparametric 1.90E-01 1.04E-01 1.09E-01
MW-9 Barium, total MG/L 10 10 0.0682 1.33 7.19E-01 1.77E-03 Nonparametric 3.47E-01 3.91E-01 6.82E-02
OB01 Barium, total MG/L 10 10 0.169 0.276 8.06E-01 1.74E-02 Nonparametric 1.97E-01 3.41E-02 1.69E-01
OB015 Barium, total MG/L 10 10 0.0624 0.0944 9.09E-01 2.65E-01 Normal 7.84E-02 1.20E-02 5.53E-02
OB02 Barium, total MG/L 10 10 0.05 0.531 6.78E-01 6.37E-04 Nonparametric 1.60E-01 1.73E-01 5.00E-02
OB025 Barium, total MG/L 10 10 0.0539 0.631 7.07E-01 1.32E-03 Nonparametric 2.41E-01 2.09E-01 5.39E-02
OB02A Barium, total MG/L 10 10 0.0568 0.439 6.60E-01 4.00E-04 Nonparametric 3.51E-01 1.09E-01 5.68E-02
OB03 Barium, total MG/L 10 10 0.536 0.736 7.96E-01 1.31E-02 Nonparametric 5.99E-01 6.55E-02 5.36E-01
OB03A Barium, total MG/L 10 10 0.0796 0.581 7.71E-01 6.74E-03 Nonparametric 4.53E-01 1.47E-01 7.96E-02
OB04 Barium, total MG/L 10 10 0.247 0.294 9.28E-01 4.08E-01 Normal 2.68E-01 1.68E-02 2.35E-01
OB04A Barium, total MG/L 12 12 0.051 0.0681 9.35E-01 4.06E-01 Normal 5.86E-02 5.78E-03 4.78E-02
OB06 Barium, total MG/L 12 12 0.17 0.536 5.82E-01 2.70E-05 Nonparametric 2.49E-01 1.28E-01 1.70E-01
OB07 Barium, total MG/L 10 10 0.019 0.0338 9.21E-01 3.54E-01 Normal 2.80E-02 4.49E-03 1.94E-02
OB07A Barium, total MG/L 10 10 0.031 0.0485 9.04E-01 2.34E-01 Normal 4.23E-02 5.26E-03 3.22E-02
OB08 Barium, total MG/L 10 10 0.116 0.132 9.10E-01 2.71E-01 Normal 1.26E-01 5.70E-03 1.15E-01
OB08A Barium, total MG/L 10 10 0.0648 0.099 7.76E-01 7.84E-03 Nonparametric 7.40E-02 9.91E-03 6.48E-02
OB10 Barium, total MG/L 10 10 0.053 0.0763 7.95E-01 1.28E-02 Nonparametric 5.94E-02 7.87E-03 5.30E-02
OB102 Barium, total MG/L 10 10 0.34 0.404 7.75E-01 7.55E-03 Nonparametric 3.56E-01 1.91E-02 3.40E-01
OB105 Barium, total MG/L 12 12 0.138 0.601 7.64E-01 2.85E-03 Nonparametric 2.51E-01 1.25E-01 1.38E-01
OB11 Barium, total MG/L 12 12 0.022 0.05 7.66E-01 2.99E-03 Nonparametric 3.01E-02 7.15E-03 2.20E-02
OB11A Barium, total MG/L 10 10 0.15 0.957 4.21E-01 1.67E-06 Nonparametric 2.55E-01 2.47E-01 1.50E-01
OB12 Barium, total MG/L 10 10 0.013 0.0215 9.45E-01 5.91E-01 Normal 1.81E-02 2.66E-03 1.30E-02
ST015 Barium, total MG/L 10 10 0.0165 0.0888 8.92E-01 1.71E-01 Normal 4.30E-02 2.50E-02 -5.11E-03
ST065 Barium, total MG/L 10 10 0.035 0.227 5.83E-01 6.37E-05 Nonparametric 7.10E-02 5.64E-02 3.50E-02
ST120 Barium, total MG/L 10 10 0.0357 0.0927 7.09E-01 1.36E-03 Nonparametric 4.97E-02 1.62E-02 3.57E-02
ST70 Barium, total MG/L 10 10 0.0488 0.0934 9.40E-01 5.39E-01 Normal 6.55E-02 1.44E-02 3.79E-02
ST80 Barium, total MG/L 10 10 0.0311 0.0505 9.49E-01 6.40E-01 Normal 3.87E-02 5.80E-03 2.76E-02
OB11 Cadmium, total MG/L 12 12 0.0028 0.011 5.53E-01 1.37E-05 Nonparametric 9.64E-03 2.23E-03 2.80E-03
MW-11B Calcium, total MG/L 9 9 14.3 34.4 5.89E-01 1.15E-04 Nonparametric 1.83E+01 6.17E+00 1.43E+01
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LocName Parameter Units Nobs
Number 
Detects

Minimum 
Detect

Maximum 
Detect

Shapiro Wilks 
W

Significance 
Probability of 

W Method Mean 1
Standard 

Deviation 1 95% LPL
MW-12 Calcium, total MG/L 9 9 19.7 82 9.29E-01 4.64E-01 Normal 5.50E+01 1.97E+01 1.65E+01
MW-13A Calcium, total MG/L 9 9 23.8 29.1 9.36E-01 5.35E-01 Normal 2.64E+01 1.83E+00 2.28E+01
MW-13B Calcium, total MG/L 9 9 80.5 91.2 9.11E-01 3.18E-01 Normal 8.48E+01 3.70E+00 7.76E+01
MW-10 Calcium, total MG/L 9 9 14.2 50.6 7.45E-01 5.15E-03 Nonparametric 2.35E+01 1.11E+01 1.42E+01
MW-11A Calcium, total MG/L 9 9 10.9 23.4 8.78E-01 1.46E-01 Normal 1.49E+01 3.82E+00 7.41E+00
MW-1B Calcium, total MG/L 9 9 6.83 10.4 9.48E-01 6.67E-01 Normal 8.21E+00 1.11E+00 6.04E+00
MW-2A Calcium, total MG/L 8 8 4.89 13.2 9.81E-01 9.66E-01 Normal 9.10E+00 2.71E+00 3.66E+00
MW-2B Calcium, total MG/L 9 9 4.92 11.7 9.05E-01 2.80E-01 Normal 8.86E+00 2.46E+00 4.04E+00
MW-3A Calcium, total MG/L 9 9 4.52 17.2 8.25E-01 3.89E-02 Nonparametric 8.21E+00 4.01E+00 4.52E+00
MW-3B Calcium, total MG/L 9 9 10.7 63 9.18E-01 3.67E-01 Normal 4.46E+01 1.69E+01 1.15E+01
MW-4 Calcium, total MG/L 9 9 33.4 45.6 8.10E-01 2.67E-02 Nonparametric 3.71E+01 4.00E+00 3.34E+01
MW-6 Calcium, total MG/L 11 11 62.6 90.2 9.44E-01 5.40E-01 Normal 7.62E+01 6.86E+00 6.33E+01
MW-7 Calcium, total MG/L 9 9 41.7 81.6 7.27E-01 3.32E-03 Nonparametric 5.18E+01 1.21E+01 4.17E+01
MW-8 Calcium, total MG/L 9 9 46.9 114 9.00E-01 2.47E-01 Normal 7.25E+01 1.91E+01 3.50E+01
MW-9 Calcium, total MG/L 9 9 10.1 17.5 9.31E-01 4.84E-01 Normal 1.32E+01 2.61E+00 8.10E+00
OB01 Calcium, total MG/L 9 9 68.2 89.2 9.08E-01 3.00E-01 Normal 7.68E+01 7.38E+00 6.23E+01
OB015 Calcium, total MG/L 9 9 11.6 21.6 9.52E-01 7.09E-01 Normal 1.58E+01 3.31E+00 9.34E+00
OB02 Calcium, total MG/L 9 9 20.9 103 7.09E-01 2.11E-03 Nonparametric 4.03E+01 2.84E+01 2.09E+01
OB025 Calcium, total MG/L 9 9 39.6 92.7 8.92E-01 2.08E-01 Normal 7.33E+01 1.89E+01 3.62E+01
OB02A Calcium, total MG/L 9 9 24.7 112 6.99E-01 1.67E-03 Nonparametric 8.53E+01 2.41E+01 2.47E+01
OB03 Calcium, total MG/L 9 9 60.2 74.4 9.39E-01 5.61E-01 Normal 6.59E+01 4.11E+00 5.78E+01
OB03A Calcium, total MG/L 9 9 24.8 76 7.25E-01 3.13E-03 Nonparametric 6.19E+01 1.48E+01 2.48E+01
OB04 Calcium, total MG/L 9 9 151 175 9.31E-01 4.80E-01 Normal 1.62E+02 8.57E+00 1.45E+02
OB04A Calcium, total MG/L 11 11 110 142 8.72E-01 8.00E-02 Nonparametric 1.21E+02 8.36E+00 1.10E+02
OB06 Calcium, total MG/L 11 11 126 148 9.67E-01 8.39E-01 Normal 1.39E+02 6.73E+00 1.26E+02
OB07 Calcium, total MG/L 9 9 102 127 9.52E-01 7.09E-01 Normal 1.15E+02 8.04E+00 9.96E+01
OB07A Calcium, total MG/L 9 9 72 94.3 9.11E-01 3.15E-01 Normal 8.67E+01 7.38E+00 7.22E+01
OB08 Calcium, total MG/L 9 9 54.3 70.8 8.96E-01 2.26E-01 Normal 6.42E+01 5.34E+00 5.37E+01
OB08A Calcium, total MG/L 9 9 47.1 58.1 9.04E-01 2.70E-01 Normal 5.28E+01 3.51E+00 4.59E+01
OB10 Calcium, total MG/L 9 9 39.8 56.6 9.62E-01 8.11E-01 Normal 4.87E+01 5.76E+00 3.74E+01
OB102 Calcium, total MG/L 9 9 109 124 9.74E-01 9.21E-01 Normal 1.17E+02 4.26E+00 1.09E+02
OB105 Calcium, total MG/L 11 11 92.2 170 6.80E-01 4.34E-04 Nonparametric 1.55E+02 2.42E+01 9.22E+01
OB11 Calcium, total MG/L 11 11 100 138 7.45E-01 2.40E-03 Nonparametric 1.28E+02 1.12E+01 1.00E+02
OB11A Calcium, total MG/L 9 9 79.6 99.6 9.72E-01 9.08E-01 Normal 9.05E+01 6.40E+00 7.80E+01
OB12 Calcium, total MG/L 9 9 26.5 38.3 9.02E-01 2.60E-01 Normal 3.40E+01 3.41E+00 2.73E+01
ST015 Calcium, total MG/L 9 9 10.3 61.7 8.60E-01 9.58E-02 Nonparametric 2.67E+01 1.58E+01 1.03E+01
ST065 Calcium, total MG/L 9 9 23.5 40 8.60E-01 9.49E-02 Nonparametric 3.37E+01 4.61E+00 2.35E+01
ST120 Calcium, total MG/L 9 9 23.1 46.1 8.33E-01 4.84E-02 Nonparametric 2.97E+01 7.10E+00 2.31E+01
ST70 Calcium, total MG/L 9 9 27.4 56.8 9.76E-01 9.39E-01 Normal 4.02E+01 9.23E+00 2.21E+01
ST80 Calcium, total MG/L 9 9 11.8 18.6 9.19E-01 3.82E-01 Normal 1.50E+01 2.52E+00 1.01E+01
MW-11A Chromium, total MG/L 10 10 0.00963 0.144 7.14E-01 1.57E-03 Nonparametric 4.25E-02 3.83E-02 9.63E-03
MW-3A Chromium, total MG/L 10 10 0.0067 0.0815 8.92E-01 1.70E-01 Normal 3.19E-02 2.49E-02 -1.59E-02
MW-3B Chromium, total MG/L 10 10 0.0129 0.184 8.52E-01 5.88E-02 Nonparametric 6.45E-02 5.30E-02 1.29E-02
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LocName Parameter Units Nobs
Number 
Detects

Minimum 
Detect

Maximum 
Detect

Shapiro Wilks 
W

Significance 
Probability of 

W Method Mean 1
Standard 

Deviation 1 95% LPL
MW-9 Chromium, total MG/L 10 9 0.00903 0.14 7.85E-01 1.44E-02 Nonparametric 5.01E-02 4.44E-02 9.03E-03
OB105 Chromium, total MG/L 12 12 0.0016 0.166 8.09E-01 1.01E-02 Nonparametric 4.63E-02 4.48E-02 1.60E-03
MW-13A Cobalt, total MG/L 10 10 0.0079 0.0683 8.67E-01 8.94E-02 Nonparametric 2.67E-02 1.83E-02 7.90E-03
MW-11A Cobalt, total MG/L 10 10 0.00554 0.0695 6.39E-01 2.42E-04 Nonparametric 1.96E-02 1.83E-02 5.54E-03
MW-3A Cobalt, total MG/L 10 10 0.00514 0.041 8.58E-01 6.89E-02 Nonparametric 1.84E-02 1.32E-02 5.14E-03
MW-3B Cobalt, total MG/L 10 9 0.00581 0.027 8.70E-01 1.22E-01 Kaplan-Meier 1.44E-02 8.27E-03 -1.53E-03
MW-6 Cobalt, total MG/L 12 12 0.2 0.466 9.65E-01 7.99E-01 Normal 3.23E-01 7.43E-02 1.84E-01
OB01 Cobalt, total MG/L 10 10 0.00681 0.0289 8.48E-01 5.37E-02 Nonparametric 1.40E-02 6.65E-03 6.81E-03
OB025 Cobalt, total MG/L 10 9 0.00673 0.336 6.30E-01 3.08E-04 Nonparametric 6.93E-02 9.41E-02 6.73E-03
OB03 Cobalt, total MG/L 10 10 0.0522 0.067 9.04E-01 2.34E-01 Normal 5.90E-02 5.69E-03 4.81E-02
OB03A Cobalt, total MG/L 10 9 0.0441 0.069 9.09E-01 3.01E-01 Kaplan-Meier 5.20E-02 1.78E-02 1.78E-02
OB08 Cobalt, total MG/L 10 10 0.0064 0.00841 8.64E-01 8.07E-02 Nonparametric 7.37E-03 7.87E-04 6.40E-03
OB08A Cobalt, total MG/L 10 10 0.0146 0.0189 9.34E-01 4.73E-01 Normal 1.68E-02 1.52E-03 1.38E-02
OB102 Cobalt, total MG/L 10 10 0.0686 0.086 8.51E-01 5.70E-02 Nonparametric 7.59E-02 6.75E-03 6.86E-02
OB105 Cobalt, total MG/L 12 12 0.0064 0.2 6.61E-01 1.88E-04 Nonparametric 6.10E-02 6.54E-02 6.40E-03
OB11A Cobalt, total MG/L 10 10 0.0235 0.144 4.42E-01 2.62E-06 Nonparametric 3.87E-02 3.72E-02 2.35E-02
MW-12 Copper, total MG/L 10 10 0.00629 0.109 7.76E-01 7.77E-03 Nonparametric 3.35E-02 3.41E-02 6.29E-03
MW-13A Copper, total MG/L 10 10 0.0121 0.197 8.60E-01 7.29E-02 Nonparametric 6.81E-02 5.42E-02 1.21E-02
MW-10 Copper, total MG/L 10 10 0.0123 0.197 6.29E-01 1.89E-04 Nonparametric 4.91E-02 5.87E-02 1.23E-02
MW-11A Copper, total MG/L 10 10 0.0135 0.0825 8.84E-01 1.40E-01 Normal 3.62E-02 2.03E-02 -2.90E-03
MW-2A Copper, total MG/L 9 9 0.00689 0.0543 8.35E-01 5.03E-02 Nonparametric 2.14E-02 1.65E-02 6.89E-03
MW-3A Copper, total MG/L 10 10 0.018 0.122 7.85E-01 9.92E-03 Nonparametric 5.20E-02 3.97E-02 1.80E-02
MW-3B Copper, total MG/L 10 10 0.0125 0.105 9.21E-01 3.48E-01 Normal 4.73E-02 2.93E-02 -9.09E-03
MW-6 Copper, total MG/L 12 12 0.0026 0.143 6.24E-01 7.48E-05 Nonparametric 2.96E-02 3.85E-02 2.60E-03
MW-7 Copper, total MG/L 10 10 0.0084 0.018 9.48E-01 6.25E-01 Normal 1.31E-02 3.25E-03 6.86E-03
MW-8 Copper, total MG/L 10 10 0.0061 0.131 7.02E-01 1.16E-03 Nonparametric 3.29E-02 4.22E-02 6.10E-03
MW-9 Copper, total MG/L 10 9 0.0083 0.0508 9.16E-01 3.57E-01 Kaplan-Meier 2.42E-02 1.36E-02 -2.08E-03
OB01 Copper, total MG/L 10 10 0.0026 0.0148 9.16E-01 3.12E-01 Normal 7.82E-03 3.50E-03 1.10E-03
OB015 Copper, total MG/L 10 10 0.0022 0.0408 7.43E-01 3.25E-03 Nonparametric 1.30E-02 1.20E-02 2.20E-03
OB025 Copper, total MG/L 10 10 0.0062 0.337 5.91E-01 7.66E-05 Nonparametric 6.22E-02 1.05E-01 6.20E-03
OB04 Copper, total MG/L 10 10 0.0314 0.0475 9.53E-01 6.90E-01 Normal 3.83E-02 4.33E-03 3.00E-02
OB04A Copper, total MG/L 12 12 0.02 0.0364 9.61E-01 7.40E-01 Normal 2.78E-02 4.16E-03 2.00E-02
OB06 Copper, total MG/L 12 12 0.0033 0.207 5.38E-01 9.68E-06 Nonparametric 3.38E-02 5.63E-02 3.30E-03
OB102 Copper, total MG/L 10 10 0.0449 0.1 8.56E-01 6.52E-02 Nonparametric 6.37E-02 1.93E-02 4.49E-02
OB105 Copper, total MG/L 12 12 0.0013 0.293 7.57E-01 2.32E-03 Nonparametric 7.68E-02 8.17E-02 1.30E-03
OB11 Copper, total MG/L 12 12 0.0027 0.0153 9.30E-01 3.57E-01 Normal 7.58E-03 3.47E-03 1.10E-03
OB11A Copper, total MG/L 10 10 0.003 0.17 4.10E-01 1.31E-06 Nonparametric 2.34E-02 5.16E-02 3.00E-03
ST70 Copper, total MG/L 10 10 0.002 0.00996 8.80E-01 1.24E-01 Normal 6.91E-03 2.14E-03 2.80E-03
MW-12 Iron, total MG/L 9 9 1.17 100 6.32E-01 3.21E-04 Nonparametric 1.90E+01 3.25E+01 1.17E+00
MW-13A Iron, total MG/L 9 9 2.96 108 8.40E-01 5.74E-02 Nonparametric 3.40E+01 3.28E+01 2.96E+00
MW-10 Iron, total MG/L 9 8 4.31 201 5.97E-01 2.14E-04 Nonparametric 3.52E+01 6.07E+01 4.31E+00
MW-11A Iron, total MG/L 9 9 7.54 149 5.77E-01 8.72E-05 Nonparametric 3.43E+01 4.39E+01 7.54E+00
MW-1B Iron, total MG/L 9 9 0.289 17.6 4.84E-01 1.02E-05 Nonparametric 2.94E+00 5.53E+00 2.89E-01
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MW-2A Iron, total MG/L 8 8 0.68 17.3 5.44E-01 5.99E-05 Nonparametric 3.52E+00 5.63E+00 6.80E-01
MW-3A Iron, total MG/L 9 9 5.99 86.1 7.97E-01 1.93E-02 Nonparametric 2.88E+01 2.87E+01 5.99E+00
MW-3B Iron, total MG/L 9 9 1.33 24.9 9.42E-01 6.00E-01 Normal 1.16E+01 7.95E+00 -4.00E+00
MW-4 Iron, total MG/L 9 9 0.786 37.6 4.92E-01 1.24E-05 Nonparametric 5.91E+00 1.21E+01 7.86E-01
MW-6 Iron, total MG/L 11 10 0.897 69.4 6.09E-01 1.17E-04 Nonparametric 1.27E+01 1.88E+01 8.97E-01
MW-7 Iron, total MG/L 9 8 0.29 3.31 6.99E-01 2.53E-03 Nonparametric 9.68E-01 1.00E+00 2.90E-01
MW-8 Iron, total MG/L 9 9 0.485 46.3 5.47E-01 4.33E-05 Nonparametric 7.64E+00 1.52E+01 4.85E-01
MW-9 Iron, total MG/L 9 8 3.05 86.7 8.28E-01 5.89E-02 Nonparametric 2.50E+01 2.58E+01 3.05E+00
OB01 Iron, total MG/L 9 9 0.386 1.6 6.95E-01 1.49E-03 Nonparametric 6.70E-01 3.73E-01 3.86E-01
OB015 Iron, total MG/L 9 9 1.98 52.5 8.91E-01 2.02E-01 Normal 2.28E+01 1.97E+01 -1.59E+01
OB02 Iron, total MG/L 9 9 0.586 25.2 4.54E-01 5.18E-06 Nonparametric 3.83E+00 8.05E+00 5.86E-01
OB025 Iron, total MG/L 9 9 1.32 163 5.98E-01 1.42E-04 Nonparametric 3.14E+01 5.08E+01 1.32E+00
OB02A Iron, total MG/L 9 8 0.396 0.793 9.60E-01 8.10E-01 Kaplan-Meier 5.60E-01 1.15E-01 3.34E-01
OB03 Iron, total MG/L 9 9 17.6 25 9.66E-01 8.51E-01 Normal 2.17E+01 2.34E+00 1.71E+01
OB03A Iron, total MG/L 9 9 2.71 31 7.52E-01 6.19E-03 Nonparametric 2.40E+01 8.89E+00 2.71E+00
OB04 Iron, total MG/L 9 8 0.729 1.2 9.07E-01 3.38E-01 Kaplan-Meier 8.49E-01 1.83E-01 4.90E-01
OB04A Iron, total MG/L 11 9 0.615 1.24 9.52E-01 7.07E-01 Kaplan-Meier 8.21E-01 3.11E-01 2.31E-01
OB06 Iron, total MG/L 11 10 0.13 111 4.91E-01 7.69E-06 Nonparametric 1.46E+01 3.09E+01 1.30E-01
OB07 Iron, total MG/L 9 9 0.564 2.14 8.08E-01 2.56E-02 Nonparametric 1.05E+00 5.46E-01 5.64E-01
OB07A Iron, total MG/L 9 9 0.43 0.819 8.45E-01 6.59E-02 Nonparametric 5.54E-01 1.14E-01 4.30E-01
OB08 Iron, total MG/L 9 9 0.575 0.797 9.65E-01 8.41E-01 Normal 7.06E-01 6.80E-02 5.73E-01
OB08A Iron, total MG/L 9 9 3.05 3.94 9.09E-01 3.07E-01 Normal 3.46E+00 3.30E-01 2.81E+00
OB10 Iron, total MG/L 9 9 0.783 1.75 9.40E-01 5.78E-01 Normal 1.27E+00 3.23E-01 6.33E-01
OB102 Iron, total MG/L 9 8 0.798 3.64 8.60E-01 1.23E-01 Kaplan-Meier 1.87E+00 1.02E+00 -1.20E-01
OB105 Iron, total MG/L 11 11 11 253 6.74E-01 3.81E-04 Nonparametric 5.97E+01 7.05E+01 1.10E+01
OB11 Iron, total MG/L 11 9 0.638 1.27 6.84E-01 1.15E-03 Nonparametric 7.40E-01 3.09E-01 6.38E-01
OB11A Iron, total MG/L 9 9 0.929 48.4 3.92E-01 1.34E-06 Nonparametric 6.35E+00 1.58E+01 9.29E-01
ST065 Iron, total MG/L 9 9 0.286 17.8 4.07E-01 1.84E-06 Nonparametric 2.40E+00 5.78E+00 2.86E-01
ST120 Iron, total MG/L 9 9 0.474 1.03 9.54E-01 7.23E-01 Normal 7.13E-01 1.63E-01 3.94E-01
ST70 Iron, total MG/L 9 9 0.357 1.36 8.70E-01 1.20E-01 Normal 6.93E-01 3.23E-01 5.96E-02
ST80 Iron, total MG/L 9 9 0.464 1.44 9.10E-01 3.10E-01 Normal 8.18E-01 3.18E-01 1.94E-01
MW-11A Lead, total MG/L 10 9 0.0049 0.0499 6.36E-01 3.57E-04 Nonparametric 1.34E-02 1.27E-02 4.90E-03
MW-3A Lead, total MG/L 10 9 0.0052 0.0435 8.71E-01 1.23E-01 Kaplan-Meier 1.63E-02 1.14E-02 -5.69E-03
MW-3B Lead, total MG/L 10 9 0.00773 0.049 7.53E-01 6.44E-03 Nonparametric 1.83E-02 1.39E-02 7.73E-03
OB105 Lead, total MG/L 12 10 0.00748 0.0726 8.16E-01 2.24E-02 Nonparametric 2.09E-02 1.96E-02 7.48E-03
MW-11B Magnesium, total MG/L 9 9 6.3 9.36 9.15E-01 3.46E-01 Normal 7.90E+00 1.15E+00 5.63E+00
MW-12 Magnesium, total MG/L 9 9 19.5 69.5 7.42E-01 4.88E-03 Nonparametric 3.14E+01 1.61E+01 1.95E+01
MW-13A Magnesium, total MG/L 9 9 18.2 47 8.41E-01 5.82E-02 Nonparametric 2.66E+01 9.18E+00 1.82E+01
MW-13B Magnesium, total MG/L 9 9 26.9 32.2 9.46E-01 6.35E-01 Normal 2.96E+01 1.87E+00 2.60E+01
MW-10 Magnesium, total MG/L 9 9 8.42 78.3 6.38E-01 3.71E-04 Nonparametric 2.15E+01 2.28E+01 8.42E+00
MW-11A Magnesium, total MG/L 9 9 7.8 66.6 5.23E-01 2.48E-05 Nonparametric 1.76E+01 1.86E+01 7.80E+00
MW-1B Magnesium, total MG/L 9 9 3.72 11.6 6.15E-01 2.14E-04 Nonparametric 5.44E+00 2.39E+00 3.72E+00
MW-2A Magnesium, total MG/L 8 8 2.15 6.91 9.81E-01 9.63E-01 Normal 4.35E+00 1.50E+00 1.34E+00
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MW-2B Magnesium, total MG/L 9 9 1.94 3.14 9.39E-01 5.60E-01 Normal 2.68E+00 3.59E-01 1.98E+00
MW-3A Magnesium, total MG/L 9 9 3.68 28.1 7.90E-01 1.64E-02 Nonparametric 1.10E+01 8.53E+00 3.68E+00
MW-3B Magnesium, total MG/L 9 9 0.715 12 8.97E-01 2.31E-01 Normal 8.11E+00 3.71E+00 8.46E-01
MW-4 Magnesium, total MG/L 9 9 19.6 30.9 9.34E-01 5.11E-01 Normal 2.41E+01 3.27E+00 1.77E+01
MW-6 Magnesium, total MG/L 11 11 53.1 65 8.11E-01 1.43E-02 Nonparametric 5.64E+01 3.29E+00 5.31E+01
MW-7 Magnesium, total MG/L 9 9 23.2 44.1 7.57E-01 7.06E-03 Nonparametric 2.90E+01 6.14E+00 2.32E+01
MW-8 Magnesium, total MG/L 9 9 27.1 90.9 7.31E-01 3.64E-03 Nonparametric 4.48E+01 1.85E+01 2.71E+01
MW-9 Magnesium, total MG/L 9 9 6.9 38.2 8.29E-01 4.31E-02 Nonparametric 1.58E+01 1.00E+01 6.90E+00
OB01 Magnesium, total MG/L 9 9 38.6 53 9.38E-01 5.59E-01 Normal 4.58E+01 5.04E+00 3.59E+01
OB015 Magnesium, total MG/L 9 9 14.5 22 8.73E-01 1.32E-01 Normal 1.80E+01 2.95E+00 1.22E+01
OB02 Magnesium, total MG/L 9 9 9.4 59.3 6.23E-01 2.62E-04 Nonparametric 2.22E+01 2.11E+01 9.40E+00
OB025 Magnesium, total MG/L 9 9 27 90.3 9.69E-01 8.82E-01 Normal 5.93E+01 1.91E+01 2.18E+01
OB02A Magnesium, total MG/L 9 9 10.6 66.7 6.81E-01 1.06E-03 Nonparametric 5.01E+01 1.57E+01 1.06E+01
OB03 Magnesium, total MG/L 9 9 35.2 47.1 8.73E-01 1.30E-01 Normal 3.89E+01 4.03E+00 3.10E+01
OB03A Magnesium, total MG/L 9 9 15.8 52.7 8.28E-01 4.25E-02 Nonparametric 4.16E+01 1.10E+01 1.58E+01
OB04 Magnesium, total MG/L 9 9 76.6 89.1 8.70E-01 1.21E-01 Normal 8.42E+01 4.90E+00 7.46E+01
OB04A Magnesium, total MG/L 11 11 77 98.8 9.55E-01 6.85E-01 Normal 8.62E+01 6.46E+00 7.40E+01
OB06 Magnesium, total MG/L 11 11 54.7 78.8 7.21E-01 1.26E-03 Nonparametric 6.00E+01 7.00E+00 5.47E+01
OB07 Magnesium, total MG/L 9 9 28.5 40.3 9.37E-01 5.40E-01 Normal 3.52E+01 3.66E+00 2.81E+01
OB07A Magnesium, total MG/L 9 9 41.6 52.9 9.06E-01 2.85E-01 Normal 4.91E+01 3.56E+00 4.21E+01
OB08 Magnesium, total MG/L 9 9 14.9 17.7 9.17E-01 3.61E-01 Normal 1.65E+01 1.01E+00 1.45E+01
OB08A Magnesium, total MG/L 9 9 17.9 22 8.28E-01 4.22E-02 Nonparametric 2.06E+01 1.58E+00 1.79E+01
OB10 Magnesium, total MG/L 9 9 24 34.4 9.21E-01 3.94E-01 Normal 2.81E+01 3.63E+00 2.10E+01
OB102 Magnesium, total MG/L 9 9 89.73 104 9.56E-01 7.51E-01 Normal 9.77E+01 4.14E+00 8.96E+01
OB105 Magnesium, total MG/L 11 11 96.5 168 9.23E-01 3.26E-01 Normal 1.29E+02 1.76E+01 9.54E+01
OB11 Magnesium, total MG/L 11 11 56 70.2 7.82E-01 6.48E-03 Nonparametric 6.55E+01 4.56E+00 5.60E+01
OB11A Magnesium, total MG/L 9 9 55 70.6 8.39E-01 5.59E-02 Nonparametric 6.53E+01 5.55E+00 5.50E+01
OB12 Magnesium, total MG/L 9 9 16.1 27 9.82E-01 9.69E-01 Normal 2.17E+01 3.12E+00 1.56E+01
ST015 Magnesium, total MG/L 9 9 2.23 20.3 9.28E-01 4.56E-01 Normal 9.63E+00 6.49E+00 -3.09E+00
ST065 Magnesium, total MG/L 9 9 17.4 29 8.69E-01 1.19E-01 Normal 2.25E+01 4.56E+00 1.35E+01
ST120 Magnesium, total MG/L 9 9 11.5 22.5 7.87E-01 1.49E-02 Nonparametric 1.47E+01 3.24E+00 1.15E+01
ST70 Magnesium, total MG/L 9 9 8.98 19 9.10E-01 3.09E-01 Normal 1.44E+01 3.77E+00 6.96E+00
ST80 Magnesium, total MG/L 9 9 5.47 11.2 9.48E-01 6.65E-01 Normal 8.10E+00 2.04E+00 4.10E+00
MW-11B Manganese, total MG/L 9 9 0.0107 0.167 6.93E-01 1.41E-03 Nonparametric 4.35E-02 4.98E-02 1.07E-02
MW-12 Manganese, total MG/L 9 9 0.0658 3.02 5.47E-01 4.34E-05 Nonparametric 5.41E-01 9.50E-01 6.58E-02
MW-13A Manganese, total MG/L 9 9 0.302 1.88 9.09E-01 3.02E-01 Normal 8.43E-01 5.24E-01 -1.83E-01
MW-13B Manganese, total MG/L 9 9 0.0306 0.0403 9.60E-01 7.92E-01 Normal 3.49E-02 3.19E-03 2.87E-02
MW-10 Manganese, total MG/L 9 9 0.044 3.59 5.99E-01 1.47E-04 Nonparametric 6.74E-01 1.13E+00 4.40E-02
MW-11A Manganese, total MG/L 9 9 0.169 3.47 5.65E-01 6.65E-05 Nonparametric 8.07E-01 1.02E+00 1.69E-01
MW-1B Manganese, total MG/L 9 9 0.0186 0.516 4.61E-01 6.08E-06 Nonparametric 9.01E-02 1.60E-01 1.86E-02
MW-2A Manganese, total MG/L 8 8 0.12 0.602 7.87E-01 2.17E-02 Nonparametric 3.02E-01 2.06E-01 1.20E-01
MW-2B Manganese, total MG/L 9 9 0.0211 0.0868 9.15E-01 3.50E-01 Normal 4.49E-02 2.18E-02 2.13E-03
MW-3A Manganese, total MG/L 9 9 0.141 1.17 8.98E-01 2.38E-01 Normal 5.45E-01 3.82E-01 -2.03E-01
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MW-3B Manganese, total MG/L 9 9 0.0395 1.26 8.10E-01 2.72E-02 Nonparametric 4.37E-01 3.44E-01 3.95E-02
MW-4 Manganese, total MG/L 9 9 0.104 2.87 4.95E-01 1.31E-05 Nonparametric 4.97E-01 9.01E-01 1.04E-01
MW-6 Manganese, total MG/L 11 11 37 54.3 8.56E-01 5.15E-02 Nonparametric 4.33E+01 6.37E+00 3.70E+01
MW-7 Manganese, total MG/L 9 9 0.34 5.81 7.03E-01 1.84E-03 Nonparametric 1.62E+00 1.67E+00 3.40E-01
MW-8 Manganese, total MG/L 9 9 0.0101 3.46 6.09E-01 1.87E-04 Nonparametric 7.00E-01 1.28E+00 1.01E-02
MW-9 Manganese, total MG/L 9 9 0.196 3.19 8.03E-01 2.26E-02 Nonparametric 1.11E+00 1.12E+00 1.96E-01
OB01 Manganese, total MG/L 9 9 3.59 7.98 8.86E-01 1.78E-01 Normal 5.02E+00 1.47E+00 2.14E+00
OB015 Manganese, total MG/L 9 9 0.13 3.87 9.32E-01 4.98E-01 Normal 1.64E+00 1.34E+00 -9.81E-01
OB02 Manganese, total MG/L 9 9 0.0582 10.1 4.81E-01 9.46E-06 Nonparametric 1.76E+00 3.15E+00 5.82E-02
OB025 Manganese, total MG/L 9 9 0.21 24.2 9.52E-01 7.03E-01 Normal 1.13E+01 8.47E+00 -5.33E+00
OB02A Manganese, total MG/L 9 9 0.0418 0.718 4.02E-01 1.66E-06 Nonparametric 1.22E-01 2.23E-01 4.18E-02
OB03 Manganese, total MG/L 9 9 17.3 21.3 9.72E-01 9.03E-01 Normal 1.93E+01 1.16E+00 1.71E+01
OB03A Manganese, total MG/L 9 9 0.982 16.4 7.86E-01 1.48E-02 Nonparametric 1.24E+01 4.94E+00 9.82E-01
OB04 Manganese, total MG/L 9 9 1.84 2.95 9.38E-01 5.57E-01 Normal 2.32E+00 3.78E-01 1.58E+00
OB04A Manganese, total MG/L 11 11 1.01 1.58 9.27E-01 3.61E-01 Normal 1.24E+00 1.79E-01 9.06E-01
OB06 Manganese, total MG/L 11 11 0.481 1.57 5.72E-01 3.18E-05 Nonparametric 6.55E-01 3.22E-01 4.81E-01
OB07 Manganese, total MG/L 9 9 0.0338 0.221 7.24E-01 3.07E-03 Nonparametric 7.55E-02 6.09E-02 3.38E-02
OB07A Manganese, total MG/L 9 9 0.0665 0.0954 8.29E-01 4.40E-02 Nonparametric 7.58E-02 9.97E-03 6.65E-02
OB08 Manganese, total MG/L 9 9 5.84 7.26 9.09E-01 3.06E-01 Normal 6.67E+00 5.38E-01 5.62E+00
OB08A Manganese, total MG/L 9 9 6.94 8.57 9.34E-01 5.11E-01 Normal 7.74E+00 5.71E-01 6.62E+00
OB10 Manganese, total MG/L 9 9 2.68 5.2 9.48E-01 6.65E-01 Normal 3.83E+00 8.73E-01 2.12E+00
OB102 Manganese, total MG/L 9 9 18 23.5 9.78E-01 9.47E-01 Normal 2.07E+01 1.65E+00 1.74E+01
OB105 Manganese, total MG/L 11 11 1.68 6.03 9.49E-01 6.15E-01 Normal 3.42E+00 1.39E+00 7.89E-01
OB11 Manganese, total MG/L 11 11 0.758 0.884 8.56E-01 5.13E-02 Nonparametric 8.13E-01 4.94E-02 7.58E-01
OB11A Manganese, total MG/L 9 9 5.83 13.1 6.05E-01 1.67E-04 Nonparametric 7.33E+00 2.22E+00 5.83E+00
OB12 Manganese, total MG/L 9 9 0.105 0.129 9.09E-01 3.07E-01 Normal 1.13E-01 7.86E-03 9.80E-02
ST015 Manganese, total MG/L 9 9 0.0382 0.329 9.53E-01 7.12E-01 Normal 1.54E-01 9.75E-02 -3.70E-02
ST065 Manganese, total MG/L 9 9 0.0179 5.11 4.26E-01 2.82E-06 Nonparametric 6.53E-01 1.67E+00 1.79E-02
ST120 Manganese, total MG/L 9 9 0.051 0.155 9.59E-01 7.87E-01 Normal 1.02E-01 3.20E-02 3.88E-02
ST70 Manganese, total MG/L 9 9 0.0764 0.436 8.59E-01 9.25E-02 Nonparametric 1.93E-01 1.31E-01 7.64E-02
ST80 Manganese, total MG/L 9 9 0.0565 0.184 9.69E-01 8.82E-01 Normal 1.21E-01 4.10E-02 4.10E-02
MW-13A Mercury, total MG/L 10 10 0.0002 0.00257 8.04E-01 1.65E-02 Nonparametric 8.83E-04 8.26E-04 2.00E-04
OB07 Mercury, total MG/L 10 10 0.00028 0.0007 9.29E-01 4.25E-01 Normal 4.36E-04 1.32E-04 1.83E-04
OB07A Mercury, total MG/L 10 10 0.00047 0.0012 9.23E-01 3.72E-01 Normal 8.17E-04 2.49E-04 3.38E-04
OB105 Mercury, total MG/L 12 11 0.00026 0.00645 7.99E-01 1.02E-02 Nonparametric 1.85E-03 1.80E-03 2.60E-04
OB11 Mercury, total MG/L 12 12 0.00098 0.0035 8.91E-01 1.16E-01 Normal 1.84E-03 8.20E-04 3.02E-04
MW-12 Nickel, dissolved MG/L 8 7 0.00795 0.0257 8.17E-01 6.06E-02 Nonparametric 1.25E-02 6.67E-03 7.95E-03
MW-13A Nickel, dissolved MG/L 8 8 0.00749 0.0773 7.41E-01 7.17E-03 Nonparametric 2.41E-02 2.46E-02 7.49E-03
MW-10 Nickel, dissolved MG/L 8 7 0.00572 0.0607 6.44E-01 8.83E-04 Nonparametric 1.62E-02 1.73E-02 5.72E-03
MW-4 Nickel, dissolved MG/L 8 8 0.00554 0.0157 9.05E-01 3.28E-01 Normal 9.58E-03 2.97E-03 3.62E-03
MW-6 Nickel, dissolved MG/L 10 10 0.0317 0.0634 8.89E-01 1.55E-01 Normal 4.35E-02 1.15E-02 2.13E-02
MW-7 Nickel, dissolved MG/L 8 8 0.00506 0.00834 9.74E-01 9.22E-01 Normal 6.86E-03 1.04E-03 4.78E-03
OB01 Nickel, dissolved MG/L 8 8 0.0258 0.0406 9.20E-01 4.34E-01 Normal 3.34E-02 4.43E-03 2.45E-02
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OB015 Nickel, dissolved MG/L 8 8 0.00599 0.0235 9.08E-01 3.45E-01 Normal 1.25E-02 5.56E-03 1.29E-03
OB025 Nickel, dissolved MG/L 8 7 0.0104 0.062 7.94E-01 3.56E-02 Nonparametric 2.37E-02 1.89E-02 1.04E-02
OB02A Nickel, dissolved MG/L 8 7 0.0109 0.0149 9.40E-01 6.60E-01 Kaplan-Meier 1.15E-02 2.75E-03 6.01E-03
OB03 Nickel, dissolved MG/L 8 8 0.0164 0.0217 8.11E-01 3.87E-02 Nonparametric 1.84E-02 2.11E-03 1.64E-02
OB03A Nickel, dissolved MG/L 8 8 0.0142 0.021 9.00E-01 2.95E-01 Normal 1.67E-02 2.29E-03 1.21E-02
OB04 Nickel, dissolved MG/L 8 8 0.0115 0.0204 9.38E-01 5.99E-01 Normal 1.60E-02 3.10E-03 9.76E-03
OB04A Nickel, dissolved MG/L 10 10 0.016 0.0255 9.51E-01 6.60E-01 Normal 2.08E-02 3.23E-03 1.46E-02
OB06 Nickel, dissolved MG/L 10 10 0.0094 0.0207 8.28E-01 3.07E-02 Nonparametric 1.30E-02 3.71E-03 9.40E-03
OB08 Nickel, dissolved MG/L 8 8 0.00668 0.0111 9.02E-01 3.08E-01 Normal 8.57E-03 1.58E-03 5.39E-03
OB08A Nickel, dissolved MG/L 8 8 0.00665 0.01 7.67E-01 1.33E-02 Nonparametric 7.84E-03 1.26E-03 6.65E-03
OB10 Nickel, dissolved MG/L 8 7 0.00682 0.0115 9.33E-01 5.94E-01 Kaplan-Meier 9.09E-03 2.13E-03 4.80E-03
OB102 Nickel, dissolved MG/L 8 8 0.0871 0.113 7.61E-01 1.17E-02 Nonparametric 9.46E-02 8.03E-03 8.71E-02
OB105 Nickel, dissolved MG/L 10 10 0.011 0.283 7.32E-01 2.48E-03 Nonparametric 7.52E-02 7.97E-02 1.10E-02
OB11 Nickel, dissolved MG/L 10 10 0.025 0.0411 8.95E-01 1.84E-01 Normal 3.35E-02 4.09E-03 2.56E-02
OB11A Nickel, dissolved MG/L 8 8 0.018 0.0266 9.46E-01 6.78E-01 Normal 2.15E-02 2.86E-03 1.57E-02
OB12 Nickel, dissolved MG/L 8 8 0.00652 0.00911 9.67E-01 8.74E-01 Normal 7.90E-03 8.50E-04 6.19E-03
MW-12 Nickel, total MG/L 9 9 0.00566 0.0938 7.33E-01 3.86E-03 Nonparametric 2.69E-02 3.12E-02 5.66E-03
MW-13A Nickel, total MG/L 9 9 0.00792 0.0462 8.11E-01 2.78E-02 Nonparametric 2.04E-02 1.49E-02 7.92E-03
MW-4 Nickel, total MG/L 9 9 0.00593 0.0758 5.44E-01 4.02E-05 Nonparametric 1.80E-02 2.20E-02 5.93E-03
MW-6 Nickel, total MG/L 9 9 0.033 0.154 4.97E-01 1.38E-05 Nonparametric 5.03E-02 3.94E-02 3.30E-02
MW-7 Nickel, total MG/L 9 9 0.00593 0.0157 7.59E-01 7.35E-03 Nonparametric 8.45E-03 2.99E-03 5.93E-03
MW-9 Nickel, total MG/L 8 7 0.00581 0.11 8.45E-01 1.13E-01 Kaplan-Meier 4.42E-02 4.08E-02 -3.77E-02
OB01 Nickel, total MG/L 9 9 0.0265 0.0396 8.81E-01 1.59E-01 Normal 3.23E-02 4.28E-03 2.39E-02
OB015 Nickel, total MG/L 8 8 0.00873 0.0214 8.87E-01 2.25E-01 Normal 1.31E-02 4.10E-03 4.90E-03
OB025 Nickel, total MG/L 9 9 0.00773 0.4 4.63E-01 6.38E-06 Nonparametric 6.03E-02 1.28E-01 7.73E-03
OB02A Nickel, total MG/L 9 9 0.0099 0.0148 9.93E-01 9.98E-01 Normal 1.25E-02 1.52E-03 9.47E-03
OB03 Nickel, total MG/L 9 9 0.0165 0.0229 9.37E-01 5.43E-01 Normal 1.92E-02 2.13E-03 1.50E-02
OB03A Nickel, total MG/L 9 8 0.0145 0.0216 9.57E-01 7.86E-01 Kaplan-Meier 1.65E-02 4.62E-03 7.41E-03
OB04 Nickel, total MG/L 9 9 0.011 0.0203 9.79E-01 9.56E-01 Normal 1.55E-02 3.03E-03 9.58E-03
OB04A Nickel, total MG/L 9 9 0.018 0.0256 9.41E-01 5.85E-01 Normal 2.16E-02 2.78E-03 1.62E-02
OB06 Nickel, total MG/L 9 9 0.0112 0.131 5.10E-01 1.86E-05 Nonparametric 2.90E-02 3.87E-02 1.12E-02
OB08 Nickel, total MG/L 9 9 0.00699 0.0102 9.46E-01 6.45E-01 Normal 8.23E-03 1.03E-03 6.22E-03
OB08A Nickel, total MG/L 9 9 0.0066 0.00951 8.28E-01 4.26E-02 Nonparametric 7.41E-03 9.13E-04 6.60E-03
OB10 Nickel, total MG/L 9 9 0.0063 0.012 9.13E-01 3.30E-01 Normal 9.23E-03 2.12E-03 5.07E-03
OB102 Nickel, total MG/L 9 9 0.0884 0.107 9.27E-01 4.46E-01 Normal 9.54E-02 6.00E-03 8.37E-02
OB105 Nickel, total MG/L 9 9 0.0258 0.228 7.25E-01 3.19E-03 Nonparametric 7.06E-02 6.62E-02 2.58E-02
OB11 Nickel, total MG/L 9 9 0.032 0.0375 9.20E-01 3.84E-01 Normal 3.50E-02 2.01E-03 3.11E-02
OB11A Nickel, total MG/L 9 9 0.0179 0.0701 5.27E-01 2.74E-05 Nonparametric 2.71E-02 1.63E-02 1.79E-02
OB12 Nickel, total MG/L 9 9 0.0066 0.0102 9.51E-01 6.98E-01 Normal 8.16E-03 1.24E-03 5.73E-03
MW-11B Potassium, total MG/L 9 9 0.888 2.5 7.91E-01 1.66E-02 Nonparametric 1.31E+00 5.44E-01 8.88E-01
MW-12 Potassium, total MG/L 9 9 3.27 23.1 5.65E-01 6.63E-05 Nonparametric 6.88E+00 6.23E+00 3.27E+00
MW-13A Potassium, total MG/L 9 9 2.72 22.6 8.85E-01 1.76E-01 Normal 9.22E+00 6.21E+00 -2.94E+00
MW-13B Potassium, total MG/L 9 9 3.3 4.71 7.99E-01 2.05E-02 Nonparametric 3.69E+00 4.43E-01 3.30E+00
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LocName Parameter Units Nobs
Number 
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Detect
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Detect

Shapiro Wilks 
W

Significance 
Probability of 

W Method Mean 1
Standard 

Deviation 1 95% LPL
MW-10 Potassium, total MG/L 9 9 1.26 43.5 5.63E-01 6.28E-05 Nonparametric 8.31E+00 1.36E+01 1.26E+00
MW-11A Potassium, total MG/L 9 9 1.3 27.7 5.96E-01 1.36E-04 Nonparametric 6.51E+00 8.14E+00 1.30E+00
MW-1B Potassium, total MG/L 9 9 1.06 3.47 5.92E-01 1.26E-04 Nonparametric 1.50E+00 7.59E-01 1.06E+00
MW-2A Potassium, total MG/L 8 8 1.8 5.83 5.39E-01 5.44E-05 Nonparametric 2.57E+00 1.33E+00 1.80E+00
MW-2B Potassium, total MG/L 9 9 1.36 1.83 9.60E-01 7.91E-01 Normal 1.57E+00 1.59E-01 1.25E+00
MW-3A Potassium, total MG/L 9 9 1.98 15 7.80E-01 1.25E-02 Nonparametric 6.22E+00 4.99E+00 1.98E+00
MW-3B Potassium, total MG/L 9 9 3.19 26 7.02E-01 1.77E-03 Nonparametric 8.57E+00 6.94E+00 3.19E+00
MW-4 Potassium, total MG/L 9 9 2.53 12.2 5.54E-01 5.13E-05 Nonparametric 4.21E+00 3.06E+00 2.53E+00
MW-6 Potassium, total MG/L 11 11 2.94 4.92 9.47E-01 5.77E-01 Normal 3.80E+00 5.05E-01 2.84E+00
MW-7 Potassium, total MG/L 9 9 2.82 4.23 9.32E-01 4.90E-01 Normal 3.58E+00 4.96E-01 2.61E+00
MW-8 Potassium, total MG/L 9 9 8 19.1 9.27E-01 4.45E-01 Normal 1.26E+01 3.07E+00 6.58E+00
MW-9 Potassium, total MG/L 9 9 1.54 30.3 8.17E-01 3.21E-02 Nonparametric 9.58E+00 9.21E+00 1.54E+00
OB01 Potassium, total MG/L 9 9 3.36 4.57 9.14E-01 3.37E-01 Normal 4.07E+00 4.19E-01 3.25E+00
OB015 Potassium, total MG/L 9 9 1.8 2.46 9.68E-01 8.74E-01 Normal 2.12E+00 2.17E-01 1.70E+00
OB02 Potassium, total MG/L 9 9 3.25 13.7 5.72E-01 7.71E-05 Nonparametric 4.99E+00 3.36E+00 3.25E+00
OB025 Potassium, total MG/L 9 9 6.49 16.8 9.01E-01 2.54E-01 Normal 1.23E+01 4.06E+00 4.37E+00
OB02A Potassium, total MG/L 9 9 3.56 5.78 8.89E-01 1.91E-01 Normal 4.97E+00 6.29E-01 3.74E+00
OB03 Potassium, total MG/L 9 9 5.77 10.1 9.46E-01 6.43E-01 Normal 7.72E+00 1.37E+00 5.03E+00
OB03A Potassium, total MG/L 9 9 4.68 16.6 9.45E-01 6.24E-01 Normal 1.07E+01 3.65E+00 3.51E+00
OB04 Potassium, total MG/L 9 9 6.45 8.21 9.58E-01 7.66E-01 Normal 7.39E+00 5.13E-01 6.39E+00
OB04A Potassium, total MG/L 11 11 4.4 5.96 9.70E-01 8.71E-01 Normal 5.28E+00 5.00E-01 4.33E+00
OB06 Potassium, total MG/L 11 11 3.9 28.8 4.69E-01 3.14E-06 Nonparametric 7.46E+00 7.15E+00 3.90E+00
OB07 Potassium, total MG/L 9 9 3.13 4.66 6.63E-01 6.80E-04 Nonparametric 3.51E+00 4.49E-01 3.13E+00
OB07A Potassium, total MG/L 9 9 2.25 3.12 8.74E-01 1.33E-01 Normal 2.55E+00 2.67E-01 2.02E+00
OB08 Potassium, total MG/L 9 9 2.48 2.95 9.50E-01 6.88E-01 Normal 2.74E+00 1.57E-01 2.44E+00
OB08A Potassium, total MG/L 9 9 2.52 2.99 9.71E-01 9.01E-01 Normal 2.77E+00 1.46E-01 2.49E+00
OB10 Potassium, total MG/L 9 9 2.65 3.44 9.34E-01 5.14E-01 Normal 3.12E+00 2.40E-01 2.65E+00
OB102 Potassium, total MG/L 9 9 37.8 47.4 9.36E-01 5.31E-01 Normal 4.24E+01 3.34E+00 3.58E+01
OB105 Potassium, total MG/L 11 11 12 70 8.52E-01 4.56E-02 Nonparametric 3.39E+01 2.22E+01 1.20E+01
OB11 Potassium, total MG/L 11 11 4.3 11 5.01E-01 6.28E-06 Nonparametric 5.49E+00 1.85E+00 4.30E+00
OB11A Potassium, total MG/L 9 9 5.83 13.7 5.46E-01 4.18E-05 Nonparametric 7.49E+00 2.37E+00 5.83E+00
OB12 Potassium, total MG/L 9 9 2.32 3.33 9.45E-01 6.30E-01 Normal 2.90E+00 3.48E-01 2.22E+00
ST015 Potassium, total MG/L 9 9 1.14 6.83 8.45E-01 6.44E-02 Nonparametric 2.84E+00 1.78E+00 1.14E+00
ST065 Potassium, total MG/L 9 9 4 17 7.83E-01 1.36E-02 Nonparametric 1.04E+01 5.63E+00 4.00E+00
ST120 Potassium, total MG/L 9 9 2.2 6.08 6.49E-01 4.86E-04 Nonparametric 3.07E+00 1.18E+00 2.20E+00
ST70 Potassium, total MG/L 9 9 4.15 14.3 8.12E-01 2.86E-02 Nonparametric 9.82E+00 4.47E+00 4.15E+00
ST80 Potassium, total MG/L 9 9 2.16 3.86 7.98E-01 1.99E-02 Nonparametric 2.97E+00 6.63E-01 2.16E+00
MW-6 Selenium, total MG/L 12 12 0.00058 0.0429 7.07E-01 6.12E-04 Nonparametric 1.11E-02 1.10E-02 5.80E-04
OB04 Selenium, total MG/L 10 9 0.0144 0.037 9.26E-01 4.41E-01 Kaplan-Meier 2.30E-02 9.97E-03 3.83E-03
OB07 Selenium, total MG/L 10 9 0.00506 0.00865 9.57E-01 7.61E-01 Kaplan-Meier 6.24E-03 2.03E-03 2.34E-03
OB07A Selenium, total MG/L 10 9 0.00589 0.0095 8.58E-01 8.99E-02 Nonparametric 7.43E-03 2.47E-03 5.89E-03
OB102 Selenium, total MG/L 10 10 0.0005 0.0411 8.87E-01 1.48E-01 Normal 2.03E-02 1.00E-02 9.67E-04
OB105 Selenium, total MG/L 12 11 0.00069 0.0276 9.49E-01 6.04E-01 Kaplan-Meier 1.34E-02 8.73E-03 -2.96E-03
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LocName Parameter Units Nobs
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Detect
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Shapiro Wilks 
W
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Probability of 

W Method Mean 1
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Deviation 1 95% LPL
MW-11B Sodium, total MG/L 9 9 8.14 13.5 7.94E-01 1.78E-02 Nonparametric 9.95E+00 1.84E+00 8.14E+00
MW-12 Sodium, total MG/L 9 9 8.05 104 8.78E-01 1.46E-01 Normal 7.20E+01 2.83E+01 1.66E+01
MW-13A Sodium, total MG/L 9 9 12.5 17.6 9.90E-01 9.95E-01 Normal 1.51E+01 1.58E+00 1.20E+01
MW-13B Sodium, total MG/L 9 9 15.9 19.9 9.39E-01 5.69E-01 Normal 1.81E+01 1.38E+00 1.54E+01
MW-10 Sodium, total MG/L 9 9 8.3 90.2 4.35E-01 3.39E-06 Nonparametric 1.89E+01 2.68E+01 8.30E+00
MW-11A Sodium, total MG/L 9 9 3.89 8.49 7.69E-01 9.45E-03 Nonparametric 5.47E+00 1.70E+00 3.89E+00
MW-1B Sodium, total MG/L 9 9 6.78 12.8 8.64E-01 1.04E-01 Normal 8.71E+00 1.84E+00 5.11E+00
MW-2A Sodium, total MG/L 8 8 5.02 10.4 9.76E-01 9.35E-01 Normal 7.64E+00 1.76E+00 4.11E+00
MW-2B Sodium, total MG/L 9 9 4.17 8.64 7.62E-01 7.91E-03 Nonparametric 5.37E+00 1.48E+00 4.17E+00
MW-3A Sodium, total MG/L 9 9 3.28 7.66 6.22E-01 2.54E-04 Nonparametric 4.40E+00 1.26E+00 3.28E+00
MW-3B Sodium, total MG/L 9 9 17 107 8.55E-01 8.38E-02 Nonparametric 4.52E+01 2.69E+01 1.70E+01
MW-4 Sodium, total MG/L 9 9 24.9 30.9 7.63E-01 8.22E-03 Nonparametric 2.92E+01 1.76E+00 2.49E+01
MW-6 Sodium, total MG/L 11 11 56.2 89.8 7.49E-01 2.63E-03 Nonparametric 6.60E+01 8.74E+00 5.62E+01
MW-7 Sodium, total MG/L 9 9 22.7 48.2 8.03E-01 2.26E-02 Nonparametric 2.96E+01 8.16E+00 2.27E+01
MW-8 Sodium, total MG/L 9 9 78.8 139 9.33E-01 5.03E-01 Normal 1.05E+02 1.77E+01 6.99E+01
MW-9 Sodium, total MG/L 9 9 3.75 87.1 4.51E-01 4.83E-06 Nonparametric 1.46E+01 2.73E+01 3.75E+00
OB01 Sodium, total MG/L 9 9 51.8 95.4 9.13E-01 3.29E-01 Normal 7.09E+01 1.57E+01 4.00E+01
OB015 Sodium, total MG/L 9 9 17.3 62.5 9.30E-01 4.79E-01 Normal 4.05E+01 1.61E+01 8.88E+00
OB02 Sodium, total MG/L 9 9 10 111 5.56E-01 5.34E-05 Nonparametric 2.61E+01 3.27E+01 1.00E+01
OB025 Sodium, total MG/L 9 9 20.4 100 9.52E-01 7.06E-01 Normal 5.97E+01 2.70E+01 6.77E+00
OB02A Sodium, total MG/L 9 9 10.9 39.8 6.93E-01 1.43E-03 Nonparametric 3.26E+01 8.59E+00 1.09E+01
OB03 Sodium, total MG/L 9 9 35.7 74.2 8.64E-01 1.05E-01 Normal 4.79E+01 1.24E+01 2.36E+01
OB03A Sodium, total MG/L 9 9 14.4 97.8 9.32E-01 4.98E-01 Normal 6.49E+01 2.50E+01 1.58E+01
OB04 Sodium, total MG/L 9 9 63.2 74.4 8.14E-01 3.00E-02 Nonparametric 7.05E+01 4.43E+00 6.32E+01
OB04A Sodium, total MG/L 11 11 81 106 9.58E-01 7.31E-01 Normal 9.28E+01 7.00E+00 7.96E+01
OB06 Sodium, total MG/L 11 11 70.4 105 9.73E-01 9.08E-01 Normal 8.94E+01 9.50E+00 7.14E+01
OB07 Sodium, total MG/L 9 9 19.5 24.5 9.80E-01 9.62E-01 Normal 2.18E+01 1.45E+00 1.90E+01
OB07A Sodium, total MG/L 9 9 24.2 28.6 9.49E-01 6.68E-01 Normal 2.60E+01 1.33E+00 2.34E+01
OB08 Sodium, total MG/L 9 9 20.1 28.7 8.59E-01 9.17E-02 Nonparametric 2.60E+01 2.66E+00 2.01E+01
OB08A Sodium, total MG/L 9 9 24.7 32.9 8.01E-01 2.13E-02 Nonparametric 3.03E+01 2.34E+00 2.47E+01
OB10 Sodium, total MG/L 9 9 18.2 21 9.09E-01 3.03E-01 Normal 1.96E+01 1.06E+00 1.75E+01
OB102 Sodium, total MG/L 9 9 483 586 9.73E-01 9.13E-01 Normal 5.33E+02 3.36E+01 4.67E+02
OB105 Sodium, total MG/L 11 11 150 280 9.18E-01 2.90E-01 Normal 2.07E+02 4.27E+01 1.26E+02
OB11 Sodium, total MG/L 11 11 59 77.7 9.35E-01 4.47E-01 Normal 6.89E+01 5.33E+00 5.88E+01
OB11A Sodium, total MG/L 9 9 38.5 102 5.79E-01 9.04E-05 Nonparametric 9.09E+01 2.05E+01 3.85E+01
OB12 Sodium, total MG/L 9 9 18.2 30 9.72E-01 9.10E-01 Normal 2.46E+01 3.84E+00 1.70E+01
ST015 Sodium, total MG/L 9 9 4.33 607 5.01E-01 1.50E-05 Nonparametric 9.20E+01 1.96E+02 4.33E+00
ST065 Sodium, total MG/L 9 9 26.3 345 7.89E-01 1.59E-02 Nonparametric 1.13E+02 9.81E+01 2.63E+01
ST120 Sodium, total MG/L 9 9 15.3 561 5.86E-01 1.08E-04 Nonparametric 1.10E+02 1.77E+02 1.53E+01
ST70 Sodium, total MG/L 9 9 20.4 384 5.41E-01 3.78E-05 Nonparametric 7.96E+01 1.16E+02 2.04E+01
ST80 Sodium, total MG/L 9 9 12.1 110 6.61E-01 6.51E-04 Nonparametric 3.24E+01 3.34E+01 1.21E+01
MW-13A Vanadium, total MG/L 10 10 0.00944 0.238 8.41E-01 4.35E-02 Nonparametric 7.41E-02 6.81E-02 9.44E-03
MW-10 Vanadium, total MG/L 10 9 0.00943 0.189 6.77E-01 9.62E-04 Nonparametric 4.54E-02 5.80E-02 9.43E-03
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Deviation 1 95% LPL
MW-11A Vanadium, total MG/L 10 10 0.00545 0.124 8.45E-01 4.89E-02 Nonparametric 4.09E-02 3.43E-02 5.45E-03
MW-3A Vanadium, total MG/L 10 10 0.01 0.1 8.08E-01 1.81E-02 Nonparametric 3.38E-02 2.89E-02 1.00E-02
MW-3B Vanadium, total MG/L 10 10 0.0047 0.056 8.32E-01 3.48E-02 Nonparametric 1.97E-02 1.49E-02 4.70E-03
OB105 Vanadium, total MG/L 12 11 0.0194 0.363 6.55E-01 2.36E-04 Nonparametric 8.08E-02 9.24E-02 1.94E-02
MW-12 Zinc, total MG/L 10 10 0.0238 0.269 7.40E-01 3.08E-03 Nonparametric 7.83E-02 7.67E-02 2.38E-02
MW-13A Zinc, total MG/L 10 10 0.0194 0.231 9.09E-01 2.63E-01 Normal 8.93E-02 6.47E-02 -3.51E-02
MW-10 Zinc, total MG/L 10 10 0.0272 0.337 7.65E-01 5.85E-03 Nonparametric 1.00E-01 9.82E-02 2.72E-02
MW-11A Zinc, total MG/L 10 10 0.034 0.334 6.80E-01 6.63E-04 Nonparametric 1.03E-01 8.58E-02 3.40E-02
MW-1B Zinc, total MG/L 10 10 0.00628 0.109 5.32E-01 1.93E-05 Nonparametric 2.24E-02 3.10E-02 6.28E-03
MW-2A Zinc, total MG/L 9 9 0.0114 0.0856 7.93E-01 1.77E-02 Nonparametric 3.37E-02 2.14E-02 1.14E-02
MW-2B Zinc, total MG/L 10 10 0.00606 0.013 8.61E-01 7.61E-02 Nonparametric 8.50E-03 2.19E-03 6.06E-03
MW-3A Zinc, total MG/L 10 10 0.0275 0.235 8.02E-01 1.56E-02 Nonparametric 9.87E-02 7.92E-02 2.75E-02
MW-3B Zinc, total MG/L 10 10 0.0123 0.19 9.04E-01 2.29E-01 Normal 7.32E-02 5.12E-02 -2.53E-02
MW-4 Zinc, total MG/L 10 10 0.00689 0.138 4.78E-01 5.73E-06 Nonparametric 2.42E-02 4.06E-02 6.89E-03
MW-6 Zinc, total MG/L 12 11 0.0456 0.5 5.25E-01 1.07E-05 Nonparametric 1.11E-01 1.27E-01 4.56E-02
MW-7 Zinc, total MG/L 10 10 0.00955 0.0246 7.31E-01 2.40E-03 Nonparametric 1.30E-02 4.46E-03 9.55E-03
MW-8 Zinc, total MG/L 10 10 0.00708 0.28 7.01E-01 1.12E-03 Nonparametric 7.51E-02 1.04E-01 7.08E-03
MW-9 Zinc, total MG/L 10 10 0.0166 0.398 8.13E-01 2.08E-02 Nonparametric 1.20E-01 1.13E-01 1.66E-02
OB01 Zinc, total MG/L 10 10 0.0107 0.0174 8.73E-01 1.02E-01 Normal 1.33E-02 2.39E-03 8.72E-03
OB015 Zinc, total MG/L 10 10 0.02 0.397 7.48E-01 3.75E-03 Nonparametric 1.10E-01 1.13E-01 2.00E-02
OB02 Zinc, total MG/L 10 9 0.00533 0.043 5.79E-01 9.18E-05 Nonparametric 1.13E-02 1.10E-02 5.33E-03
OB025 Zinc, total MG/L 10 10 0.015 0.962 4.88E-01 7.25E-06 Nonparametric 1.48E-01 2.89E-01 1.50E-02
OB02A Zinc, total MG/L 10 10 0.00607 0.012 9.19E-01 3.36E-01 Normal 8.18E-03 1.72E-03 4.88E-03
OB03 Zinc, total MG/L 10 10 0.0137 0.025 7.03E-01 1.19E-03 Nonparametric 1.63E-02 3.31E-03 1.37E-02
OB03A Zinc, total MG/L 10 10 0.00638 0.023 9.04E-01 2.32E-01 Normal 1.22E-02 4.74E-03 3.10E-03
OB04 Zinc, total MG/L 10 10 0.00692 0.016 7.49E-01 3.82E-03 Nonparametric 9.21E-03 2.67E-03 6.92E-03
OB04A Zinc, total MG/L 12 11 0.0204 0.028 8.75E-01 8.73E-02 Nonparametric 2.29E-02 2.19E-03 2.04E-02
OB06 Zinc, total MG/L 12 11 0.019 0.372 5.59E-01 2.33E-05 Nonparametric 7.27E-02 9.83E-02 1.90E-02
OB08 Zinc, total MG/L 10 9 0.00571 0.014 7.35E-01 4.10E-03 Nonparametric 7.42E-03 2.64E-03 5.71E-03
OB08A Zinc, total MG/L 10 9 0.00596 0.011 9.21E-01 3.92E-01 Kaplan-Meier 7.65E-03 1.80E-03 4.19E-03
OB10 Zinc, total MG/L 10 10 0.00562 0.014 7.18E-01 1.74E-03 Nonparametric 7.54E-03 2.47E-03 5.62E-03
OB102 Zinc, total MG/L 10 10 0.0127 0.039 7.96E-01 1.33E-02 Nonparametric 1.96E-02 7.96E-03 1.27E-02
OB105 Zinc, total MG/L 12 11 0.15 0.975 7.78E-01 5.83E-03 Nonparametric 3.59E-01 2.66E-01 1.50E-01
OB11 Zinc, total MG/L 12 12 0.0413 4.3 3.23E-01 1.05E-07 Nonparametric 3.99E-01 1.23E+00 4.13E-02
OB11A Zinc, total MG/L 10 10 0.0189 0.267 3.84E-01 7.66E-07 Nonparametric 4.61E-02 7.76E-02 1.89E-02
OB12 Zinc, total MG/L 10 10 0.00511 0.014 8.61E-01 7.46E-02 Nonparametric 7.82E-03 2.61E-03 5.11E-03
ST015 Zinc, total MG/L 10 10 0.00503 0.023 9.43E-01 5.69E-01 Normal 1.34E-02 6.34E-03 1.22E-03
ST70 Zinc, total MG/L 10 10 0.00661 0.0257 9.33E-01 4.66E-01 Normal 1.46E-02 5.54E-03 3.90E-03
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