
 

Arcadis G&M of North Carolina, 

Inc. 

801 Corporate Center Drive 

Suite 300 

Raleigh 

North Carolina 27607 

Tel 919 854 1282 

Fax 919 854 5448 

www.arcadis.com 

Mr. Ken Mallary 
USEPA Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, S.W. 
Atlanta, GA 30303-8960 

Subject: 

Response to NC DEQ Comments 
Semi-Annual Post-Removal Action Groundwater Monitoring Reports – April and 
October 2015 
Former Virginia-Carolina Chemical Company Winston-Salem Site 
Winston-Salem, Forsyth County, North Carolina 

 

Dear Mr. Mallary: 

On behalf of ExxonMobil Environmental Services Company (EMES), this letter 
provides responses to comments received from the North Carolina Department 
of Environmental Quality (NCDEQ) (dated February 8, 2016) on the following 
documents pertaining to the Former Virginia-Carolina Chemical Company 
Winston-Salem Site (Site) located in Winston-Salem, Forsyth County, North 
Carolina: 

• Semi-Annual Post-Removal Action Groundwater Monitoring Report – 
April 2015; and 

• Semi-Annual Post-Removal Action Groundwater Monitoring Report –
October 2015. 

Comments are provided in bold typeface followed by the response in standard 
typeface. PDF attachments are provided on a CD enclosed with this comment 
response, which will serve as Addendum No. 1 to each of the above-referenced 
Semi-Annual Reports. 
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Groundwater Sampling Activities 

Comment #1: Please supplement this section with an appendix containing field notes, equipment 
calibration logs, groundwater elevation measurements, groundwater well sampling forms 
including chemical parameter stabilization criteria, etc. documenting the April and October 2015 
groundwater sampling events. 

Response #1: 

Field notes, including equipment calibration logs and groundwater elevation measurements (depth-to-
water (DTW)) are included as Attachment 1 (April 2015) and Attachment 2 (October 2015). Incremental 
chemical parameter stabilization data and sample collection details are included in the field notes. In 
addition, it was discovered that specific conductance and ORP measurements for WS-MW-06 recorded in 
field notes from the Post-Removal Action Baseline Groundwater Monitoring event in October 2014 were 
mis-tabulated. These parameters were reported on Table 3 – Historical Groundwater Field Parameters 
and Analytical Results of the April 2015 and October 2015 Semi-Annual Post-Removal Action 
Groundwater Monitoring Reports. These tables have therefore been revised to reflect the values recorded 
in the October 2014 field notes and are included with the attached field notes from the April 2015 and 
October 2015 reports.  

 

Comment #2: The last sentence of the second paragraph of this section indicates that the 
groundwater samples were submitted to the laboratory for analysis of arsenic and lead content 
(total and dissolved) by US EPA SW-846 Method 6020. Groundwater samples were submitted to 
the laboratory for analysis of arsenic and lead content (total and dissolved) by US EPA SW-846 
Method 6010 for the post-removal action baseline groundwater monitoring event in October 2014. 
However, as is stated in the third paragraph of Section 2.4 – Sampling and Analysis of the Post-
Removal Action Baseline Groundwater Monitoring Report (January 2015, ARCADIS), “the sample 
collected from monitoring well WS-MW-08 required dilution to run arsenic and lead analysis due 
to matrix interference. The dilutions resulted in arsenic reporting limits above North Carolina 
Administrative Code (NCAC) 2L groundwater standards (2L standards). Therefore, the WS-MW-08 
groundwater sample was also analyzed for arsenic and lead (total and dissolved) via USEPA 
Method SW-846 6020 in an attempt to eliminate the matrix interference and obtain lower reporting 
limits.” Please revise this section to include a thorough discussion of the two US EPA laboratory 
methods (US EPA SW-846 Method 6010 and US EPA SW-846 Method 6020) including the rationale 
and justification for the change in laboratory analysis methods for determining arsenic and lead 
content (total and dissolved) from the October 2014 baseline groundwater monitoring event to the 
April and October 2015 semi-annual groundwater monitoring events.  

Response #2: 

The method for analysis of arsenic and lead at VCC Winston-Salem and other VCC sites has been under 
evaluation by EMES and Arcadis since 2014. The preferred method has evolved over time, as information 
has been gained from various monitoring activities at sites within North Carolina and the southeast.  
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In multiple cases, groundwater samples collected from VCC sites in 2014 which were analyzed for 
arsenic and lead via USEPA SW-846 method 6010C yielded matrix interferences that required dilution of 
the samples, resulting in reporting limits as high as 100 micrograms per liter (µg/L) for arsenic. Reporting 
limits of this magnitude are not effective to monitor site groundwater conditions, given that the maximum 
contaminant level (MCL) for arsenic is 10 µg/L. Method 6010C is well known for routine interferences that 
may be due to overlap of emission wavelengths by two or more elements such that the instrument cannot 
resolve the spectral interference. Therefore, in an e-mail to USEPA dated December 12, 2014 (i.e., after 
the October 2014 Baseline Sampling event at Winston-Salem), Arcadis proposed the use of Method 
6020A to analyze groundwater samples for both arsenic and lead in order to eliminate potential matrix 
interferences encountered when analyzing samples via Method 6010C. USEPA approved this proposed 
change in method in an e-mail dated February 25, 2015, while NC DEQ approved the proposed change 
in an e-mail dated March 2, 2015. USEPA and NC DEQ e-mail approvals are provided for reference as 
Attachment 3. Therefore, groundwater samples collected from the VCC Winston-Salem site during the 
April 2015 and October 2015 semi-annual events were analyzed via Method 6020A. In addition, 
groundwater samples collected during the 2015 sampling events were analyzed via USEPA SW-846 
Method 7062, the rationale of which is described in Response #3 below.  

 

Comment #3: Please supplement the third paragraph of this section with a thorough discussion of 
USEPA SW-846 Method 7062, including the rationale and the justification for its use. 

Response #3: 

The integration of Method 7062 into the sampling program at VCC Winston-Salem was based upon 
evolving knowledge from activities performed at other VCC sites in the region.  In 2014,  as part of a 
remedial design, chemical speciation analyses were performed to identify the forms of arsenic present in 
groundwater samples from the VCC Gurley Site (Selma, North Carolina) that previously had positive 
detections of arsenic via USEPA Methods 6010C and 6020A.. However, the speciation analyses revealed 
the absence of arsenic in these groundwater samples. This prompted further investigation of samples 
using USEPA SW-846 Methods 6010C, 6020A, and 7062.  

As mentioned in Response #2 above, routine interferences are well known for USEPA Method 6010C. 
Similar interferences have also been documented for samples analyzed for arsenic via Method 6020A. In 
some cases, previously identified interferences are corrected for as part of the laboratory’s operating 
procedure. For Method 6010C, interferences include overlap of emission wavelengths by two or more 
elements such that the instrument cannot resolve the spectral interference. In other words, if two 
elements are present in a sample and have the same emission wavelength then it is likely that one 
element will be identified (the element for which the instrument is calibrated) and the result will be 
inaccurate and biased high. In the case of Method 6020A, arsenic is unique because it has only one 
known stable isotope (75As) and therefore any artifacts or other elements with the same mass to charge 
(m/z) ratio will be quantified as arsenic in the inductively coupled plasma mass spectrometry (ICP-MS).  

In the course of investigating the differences in arsenic results reported via Methods 6010C/6020A and 
the speciation analyses, Arcadis concluded that certain rare earth elements (REEs) (including lanthanum, 
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neodymium and samarium) can interfere with the quantification of arsenic leading to results that are 
biased high. Lanthanum causes an interference in the quantification of arsenic because of its emission at 
189 nanometers (nm); the same emission line used in USEPA Method 6010C to quantify arsenic. Other 
elements, including neodymium and samarium, have the same m/z ratio as arsenic and thus interfere 
with the quantification of arsenic by USEPA Method 6020A.  

In evaluating potential interferences caused by REEs on arsenic quantification, Arcadis had extensive 
discussions with chemists from the various laboratories contracted to perform the analyses. After these 
discussions, it was determined that USEPA SW-846 Method 7062 was the most appropriate method for 
quantifying arsenic in the event that REEs may be present in samples. Method 7062 is a hydride 
generation atomic absorption spectroscopy method. Hydride-generation was the standard method used 
for arsenic analyses prior to the advent of the 6000-series methods. This method involves the conversion 
of arsenic in the sample to arsine gas that is swept from the sample and into a heated quartz cell on the 
flame atomic absorption burner. Arsenic is then quantified by atomic absorption spectrophotometry. 
Potential interfering elements (such as REEs) are not an issue for this method because they do not 
volatilize and, thus, remain in the aqueous sample.   

A comparison of groundwater results using the arsenic analytical methods described above at the Gurley 
Pesticide Burial Site was presented to USEPA in a memo from Arcadis to USEPA dated September 9, 
2014(Attachment 4).  Further, between 2014 and 2015, comparative analyses of groundwater samples 
was performed via 6000-series methods and Method 7062 at 11 VCC sites located across North 
Carolina, South Carolina, and Georgia.  As a result of these comparative analyses and after discussions 
with NCDEQ and USEPA, EMES proposed in a letter to USEPA dated May 2, 2016 that all future surface 
water and groundwater samples be analyzed in accordance with USEPA Method 7062 (Attachment 5). 
This analytical method, unlike USEPA Methods 6010C and 6020A, is not subject to interferences in the 
detection of arsenic due to the way in which the samples are prepared. This change in the analytical 
method will allow for a more accurate determination of arsenic concentrations in samples and, while 
interferences have only been noted at a few sites, promote consistency in the characterization of arsenic 
concentrations at VCC sites moving forward. USEPA’s approval of this change is documented in an email 
from Remedial Project Manager Mr. Ken Mallary dated May 23, 2016 (Attachment 6).  

 

Comment #4: Please revise the fourth paragraph of this section to include a thorough discussion 
of the modified USEPA SW-846 Method 6020 utilized by the laboratory to correct for rare earth 
element (REE) interference in the analysis of arsenic content.  

Response #4: 

The modified USEPA SW-846 Method 6020 analysis was performed as a comparative analysis to provide 
further insight into whether REE interferences were playing a role in results obtained via 6000-series 
methods. For this analysis, TestAmerica Laboratories, Inc. of Nashville, Tennessee performed analyses 
to determine the positive interferences by REEs such as neodymium and samarium on arsenic reported 
by the instrument at a mass-to-charge ratio (m/z) of 75. Both neodymium and samarium have isotopes 
with an atomic mass of 150, and form doubly-charged (+2) species in the mass spectrometer, resulting in 
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an m/z of 75 (identical to arsenic); this causes an interference in the accurate quantification of arsenic 
when these elements are present even at relatively low concentrations. These REEs, however, are also 
detected by the mass spectrometer at other mass-to-charge ratios, and the other m/z detections can be 
used to develop a relationship between the concentration of the REE and the signal detected at an m/z of 
75. An equation was then derived to calculate the correction to minimize the interference of these REEs 
in the accurate quantification of arsenic using Method 6020. This correction can only be considered an 
estimate, however, and as noted in the reply to Comment #3, USEPA Method 7062 provides the most 
accurate quantification of arsenic concentrations in samples, and has therefore been proposed as the 
sole method to be used for future arsenic quantification in groundwater samples collected at VCC sites. 

 

Groundwater Sampling Results 

Comment #5: Please supplement this section with an appendix containing the laboratory 
analytical results for the April and October 2015 groundwater sampling events. 

Response #5: 

The groundwater analytical results for the April 2015 and October 2015 groundwater sampling events are 
included as Attachment 7 and Attachment 8, respectively.  

 

Data Validation 

Comment #6: Please supplement this section with an appendix containing the data validation 
report of laboratory analytical results from the April and October 2015 groundwater sampling 
events.  

Response #6: 

The data validation reports for the April 2015 and October 2015 groundwater sampling events have been 
included in PDF format as Attachment 9 and Attachment 10, respectively.  

 

Comment #7: The second paragraph of this section summarizes the possibility of interference by 
rare earth elements (REEs) leading to false positive results for arsenic. Please supplement both 
Semi-Annual Post-Removal Action Groundwater Monitoring Reports – April and October 2015 with 
a work plan that provides a definitive rationale and methodology for determining the most 
appropriate defensible laboratory analysis method for accurate analysis of groundwater samples 
for all Potential Constituents of Concern (PCOCs), including arsenic, lead and REE content, at this 
site. 

Response #7: 

The investigations outlined in Responses #2 and #3 above describe the rationale for accurately 
quantifying arsenic concentrations in groundwater at the VCC Winston-Salem Site. Going forward, it has 
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been proposed and accepted that all groundwater samples be analyzed for arsenic in accordance with 
USEPA Method 7062. The analytical method used to quantify lead concentrations in groundwater 
(Method 6020A) is not subject to interferences from REEs and, as such, no change to the analytical 
method for lead analysis is being proposed.  

At present, a USEPA-approved method for the detection of REEs does not exist, nor is there a regulatory 
limit in soil or groundwater to which a detected concentration can be compared. Therefore, the 
quantification of REE concentrations in future groundwater samples is not recommended at this time. This 
was discussed with NC DEQ in a conference call on March 8, 2016. NC DEQ acknowledged the lack of 
an approved analytical method and regulatory standards for REEs and suggested that arsenic/lead data 
along with other pertinent information (i.e., groundwater field parameters, site geology, etc.) be used to 
demonstrate where REE impacts may be present and that the appropriate use restrictions are in place 
prior to petitioning for site closure. EMES understand that NC DEQ may require additional information in 
order to obtain closure for sites where REEs may be present at concentrations above background levels. 
Further discussion on this was provided in a letter dated July 12, 2016 from Mr. William Anckner (Arcadis) 
to Mr. Harry Zinn (NC DEQ) (Attachment 11). Please also note that in accordance with the Removal 
Action Completion Report (Arcadis, Revised June 2011), land use restrictions will be placed on the site 
properties which prevents the future use of groundwater for consumptive use.  

 

Comment #8: The possibility of an interference by rare earth elements (REEs) leading to false 
positive results for arsenic raises two issues that must be addressed going forward: 

• Incomplete background and site characterization 

The presence of REEs raises the issue of whether the REEs are naturally-occurring or 
were introduced to the site by deposition of pyrite ores containing REEs during site 
operation. If not naturally-occurring, the addition of REEs to the list of Constituents of 
Concern (COCs) must be evaluated. There is currently inadequate characterization of both 
the background and site conditions in order to evaluate the presence of REEs. 
Furthermore, the possibility of an interference by REEs leading to false positive results 
for arsenic brings into question the accuracy of all the site characterization data collected 
to date. 

• Incomplete risk evaluation 

The presence of REEs further raises the issue of site risk evaluation. Site risk to human 
health and the environment must be evaluated in order to develop appropriate cleanup 
standards for all COCs and facilitate appropriate risk-based remedial decisions. To date, 
only site risk from arsenic and lead contamination has been considered. 

Please supplement the Semi-Annual Post-Removal Action Groundwater Monitoring Reports – 
April and October 2015 with a work plan and schedule for resolving the aforementioned issues 
regarding site characterization and risk evaluation. 

arcadis.com 
WS Semi-Annual Report_Comment Response Letter_September 2016.docx 

Page: 

6/8 



 Mr. Ken Mallary  
September 19, 2016 
 

Response #8: 

As mentioned in Response #7 above, REEs do not have an USEPA-approved method for detection, nor 
is there a regulatory standard to which a detected concentration can be compared. Without established 
standards and analytical methods, it is not possible to incorporate REEs into a risk evaluation. As stated 
above in Response #7, EMES will consider arsenic/lead data along with other pertinent information (i.e., 
groundwater field parameters, site geology, etc.) to demonstrate where REE impacts may be present and 
that the appropriate use restrictions are in place prior to petitioning for site closure. In addition, land use 
restrictions will be placed on the site properties which prevents the future use of groundwater for 
consumptive use.    

 

If you have any additional comments or questions, please contact Bruce Frink (813.973.8580) or myself 
at 303-471-3926. 

Sincerely,  

Arcadis G&M of North Carolina, Inc. 

 
Anna Hagemeister 
Senior Environmental Engineer 
 

Copies: 

David Mattison, NCDEQ 
Bruce Frink, ExxonMobil 
 

Enclosures: 

Attachments 
1 Field Notes – April 2015 

Table 3 – Historical Groundwater Field Parameters and Analytical Results (Semi-Annual Post-
Removal Action Groundwater Monitoring Report – April 2015) 

2 Field Notes – October 2015 
Table 3 – Historical Groundwater Field Parameters and Analytical Results (Semi-Annual Post-
Removal Action Groundwater Monitoring Report – October 2015) 

3 E-mail from Ken Mallary (USEPA) to Corrie Chwalek (Arcadis) – February 4, 2015 
E-mail from David Mattison (NC DEQ) to Matt Pelton (Arcadis) – March 2, 2015 

4 Memo from William Anckner (Arcadis) to Randy Bryant (USEPA) – September 9, 2014 
5 Letter from Corrie Chwalek (Arcadis) to Ken Mallary (USEPA) – May 2, 2016 
6 Email from Ken Mallary (USEPA) to Corrie Chwalek (Arcadis) – May 23, 2016  
7 Groundwater Laboratory Analytical Report – April 2015 
8 Groundwater Laboratory Analytical Report – October 2015 
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9 ExxonMobil VCC Winston Salem Data Review - April 2015 
10 ExxonMobil VCC Winston Salem Data Review - October 2015 
11 Letter from William Anckner (Arcadis) to Harry Zinn (NC DEQ) – July 12, 2016 
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ATTACHMENT 1 

 
Field Notes – April 2015 
 
Table 3 – Historical Groundwater Field Parameters and Analytical Results (Semi-
Annual Post-Removal Action Groundwater Monitoring Report – April 2015) 

  

 















Table 3
Historical Groundwater Field Parameters and Analytical Results

Semi-Annual Post-Removal Action Groundwater Monitoring Report
VCC - Winston-Salem, North Carolina

Location ID: WS-MW-2R WS-MW-2R WS-MW-05 WS-MW-05 WS-MW-06 WS-MW-06
Date Collected: 10/20/14 04/20/15 10/21/14 04/20/15 10/20/14 04/20/15
Sample Name: MCL Units WS-MW-2R WS-MW-2R WS-MW-05 WS-MW-05 WS-MW-06 WS-MW-06

Arsenic (Total)
Method 6010 10 µg/L 10.0 U [10.0 U] NA 7.20 J NA 10.0 U NA
Method 6020 10 µg/L NA 3.70 [2.70] NA 3.98 NA 1.01 J
Method 6020 corrected for REE 10 µg/L NA NA NA NA NA NA
Method 7062 10 µg/L NA 1.00 U [1.00 U] NA 1.00 U NA 1.00 U
Arsenic (Dissolved)
Method 6010 10 µg/L 10.0 U [10.0 U] NA 8.40 J NA 10.0 U NA
Method 6020 10 µg/L NA 4.17 UB [3.44 UB] NA 5.91 UB NA 2.41 UB
Method 6020 corrected for REE 10 µg/L NA NA NA NA NA NA
Method 7062 10 µg/L NA 1.00 U [1.00 U] NA 1.00 U NA 1.00 U
Lead (Total)
Method 6010 15 µg/L 11.7 J [61.8 J] NA 2.70 J NA 11.1 J NA
Method 6020 15 µg/L NA 12.5 J [11.0 J] NA 2.25 J NA 35.4 J
Lead (Dissolved)
Method 6010 15 µg/L 5.70 J [40.3 J] NA 2.90 J NA 6.00 J NA
Method 6020 15 µg/L NA 10.3 [8.91] NA 1.91 J NA 31.7
Field Parameters
Dissolved Oxygen - - mg/L 5.32 5.35 6.26 5.7 4.79 5.25
ORP - - mV 270 209 242 248 176 280
pH - - SU 4.96 4.78 4.92 4.3 4.3 4.62
Specific Conductance - - mS/cm 0.307 0.352 0.224 0.259 0.245 0.258
Temperature - - °C 16.87 16.43 16.5 15.78 16.65 16.29
Turbidity - - NTU 16 8 22 15 43 15

Notes on last page
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Table 3
Historical Groundwater Field Parameters and Analytical Results

Semi-Annual Post-Removal Action Groundwater Monitoring Report
VCC - Winston-Salem, North Carolina

Location ID:
Date Collected:
Sample Name: MCL Units

Arsenic (Total)
Method 6010 10 µg/L
Method 6020 10 µg/L
Method 6020 corrected for REE 10 µg/L
Method 7062 10 µg/L
Arsenic (Dissolved)
Method 6010 10 µg/L
Method 6020 10 µg/L
Method 6020 corrected for REE 10 µg/L
Method 7062 10 µg/L
Lead (Total)
Method 6010 15 µg/L
Method 6020 15 µg/L
Lead (Dissolved)
Method 6010 15 µg/L
Method 6020 15 µg/L
Field Parameters
Dissolved Oxygen - - mg/L
ORP - - mV
pH - - SU
Specific Conductance - - mS/cm
Temperature - - °C
Turbidity - - NTU

Notes on last page

WS-MW-07 WS-MW-07 WS-MW-08 WS-MW-08 WS-MW-09 WS-MW-09
10/20/14 04/20/15 10/21/14 04/21/15 10/21/14 04/21/15

WS-MW-07 WS-MW-07 WS-MW-08 WS-MW-08 WS-MW-09 WS-MW-09

16.0 NA 100 U NA 27.5 NA
NA 8.52 52.3 60.9 NA 24.5
NA NA NA 7.55 NA 2.54
NA 1.00 U NA 1.00 U NA 1.00 U

11.7 NA 100 U NA 26.2 NA
NA 7.62 UB 50.3 79.1 NA 28.4
NA NA NA 5.83 NA 1.91 J
NA 1.00 U NA 1.00 U NA 1.00 U

5.00 UJ NA 23.4 J NA 7.00 J NA
NA 1.16 J NA 4.92 J NA 0.647 J

3.40 J NA 21.7 J NA 6.10 J NA
NA 1.10 J NA 5.93 NA 0.948 J

1.78 0.72 0.18 0.33 7.38 6.48
224 102 145 287 241 264
4.91 4.8 4.84 4.63 4.82 4.68
1.162 1.319 1.12 1.278 0.305 0.344
16.22 16.6 16.44 16.77 15.01 14.34

17 8 32 19 14 3
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Table 3
Historical Groundwater Field Parameters and Analytical Results 

Semi-Annual Post-Removal Action Groundwater Monitoring Report 
VCC- Winston-Salem, North Carolina

Notes:

Duplicate sample concentrations are in brackets.
°C = degrees centigrade
ug/L = micrograms per liter
mg/L = milligrams per liter
mS/cm = millisiemens per centimeter
mV = millivolts
NTU = Nephelometric Turbidity Units
S.U. = Standard Unit
REE = Rare Earth Elements
NA = Not analyzed
B - Compound was found in the blank and sample.
U - The analyte was analyzed for but not detected. The associated value is the analyte instrument detection limit.
J - The analyte was positively identified; however, the associated numerical value is an estimated concentration only
USEPA - United States Environmental Protection Agency
MCL - Maximum Contaminant Level

Bold and shaded values exceed the MCL.
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ATTACHMENT 2 

Field Notes – October 2015 
 
Table 3 – Historical Groundwater Field Parameters and Analytical Results (Semi-
Annual Post-Removal Action Groundwater Monitoring Report – October 2015) 

  

 

















Table 3
Historical Groundwater Field Parameters and Analytical Results

Semi-Annual Post-Removal Action Groundwater Monitoring Report
VCC - Winston-Salem, North Carolina

Location ID: WS-MW-2R WS-MW-2R WS-MW-2R WS-MW-05 WS-MW-05 WS-MW-05
Date Collected: 10/20/14 04/20/15 10/19/15 10/21/14 04/20/15 10/19/15
Sample Name: MCL Units WS-MW-2R WS-MW-2R WS-MW-2R WS-MW-05 WS-MW-05 WS-MW-05

Arsenic (Total)
Method 6010 10 ug/L 10.0 U [10.0 U] NA NA 7.20 J NA NA
Method 6020 10 ug/L NA 3.70 [2.70] 3.50 [2.25] NA 3.98 3.73
Method 6020 corrected for REE 10 ug/L NA NA 0.88 J [0.983 J] NA NA 1.57 J
Method 7062 10 ug/L NA 1.00 U [1.00 U] 1.00 U [1.00 U] NA 1.00 U 1.00 U
Arsenic (Dissolved)
Method 6010 10 ug/L 10.0 U [10.0 U] NA NA 8.40 J NA NA
Method 6020 10 ug/L NA 4.17 UB [3.44 UB] 1.71 J [2.02] NA 5.91 UB 4.96
Method 6020 corrected for REE 10 ug/L NA NA 0.859 J [0.929 J] NA NA 1.06 J
Method 7062 10 ug/L NA 1.00 U [1.00 U] 1.00 U [1.00 U] NA 1.00 U 1.00 U
Lead (Total)
Method 6010 15 ug/L 11.7 J [61.8 J] NA NA 2.70 J NA NA
Method 6020 15 ug/L NA 12.5 J [11.0 J] 15.8 [16.1] NA 2.25 J 2.02
Lead (Dissolved)
Method 6010 15 ug/L 5.70 J [40.3 J] NA NA 2.90 J NA NA
Method 6020 15 ug/L NA 10.3 [8.91] 10.8 [10.9] NA 1.91 J 1.25 J
Field Parameters
Dissolved Oxygen - - ug/L 5,320 5,350 4,560 6,260 5,700 4,730
ORP - - mV 270 209 282 242 248 281
pH - - SU 4.96 4.78 4.61 4.92 4.3 3.94
Specific Conductance - - mS/cm 0.307 0.352 0.302 0.224 0.259 0.217
Temperature - - °C 16.87 16.43 15.14 16.5 15.78 16.46
Turbidity - - NTU 16 8 14 22 15 18

Notes on last page
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Table 3
Historical Groundwater Field Parameters and Analytical Results

Semi-Annual Post-Removal Action Groundwater Monitoring Report
VCC - Winston-Salem, North Carolina

Location ID:
Date Collected:
Sample Name: MCL Units

Arsenic (Total)
Method 6010 10 ug/L
Method 6020 10 ug/L
Method 6020 corrected for REE 10 ug/L
Method 7062 10 ug/L
Arsenic (Dissolved)
Method 6010 10 ug/L
Method 6020 10 ug/L
Method 6020 corrected for REE 10 ug/L
Method 7062 10 ug/L
Lead (Total)
Method 6010 15 ug/L
Method 6020 15 ug/L
Lead (Dissolved)
Method 6010 15 ug/L
Method 6020 15 ug/L
Field Parameters
Dissolved Oxygen - - ug/L
ORP - - mV
pH - - SU
Specific Conductance - - mS/cm
Temperature - - °C
Turbidity - - NTU

Notes on last page

WS-MW-06 WS-MW-06 WS-MW-06 WS-MW-07 WS-MW-07 WS-MW-07
10/20/14 04/20/15 10/19/15 10/20/14 04/20/15 10/19/15

WS-MW-06 WS-MW-06 WS-MW-06 WS-MW-07 WS-MW-07 WS-MW-07

10.0 U NA NA 16.0 NA NA
NA 1.01 J 1.75 J NA 8.52 4.74
NA NA 0.533 J NA NA 1.85 J
NA 1.00 U 1.00 U NA 1.00 U 1.00 U

10.0 U NA NA 11.7 NA NA
NA 2.41 UB 0.963 J NA 7.62 UB 3.36
NA NA 2 U NA NA 1.49 J
NA 1.00 U 1.00 U NA 1.00 U 1.00 U

11.1 J NA NA 5.00 UJ NA NA
NA 35.4 J 45.8 NA 1.16 J 0.651 J

6.00 J NA NA 3.40 J NA NA
NA 31.7 31.5 NA 1.10 J 0.655 J

4,790 5,250 4,250 1,780 720 500
176 280 275 224 102 272
4.3 4.62 4.35 4.91 4.8 4.62

0.245 0.258 0.222 1.162 1.319 1.229
16.65 16.29 17.1 16.22 16.6 14.23

43 15 20 17 8 14
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Table 3
Historical Groundwater Field Parameters and Analytical Results

Semi-Annual Post-Removal Action Groundwater Monitoring Report
VCC - Winston-Salem, North Carolina

Location ID:
Date Collected:
Sample Name: MCL Units

Arsenic (Total)
Method 6010 10 ug/L
Method 6020 10 ug/L
Method 6020 corrected for REE 10 ug/L
Method 7062 10 ug/L
Arsenic (Dissolved)
Method 6010 10 ug/L
Method 6020 10 ug/L
Method 6020 corrected for REE 10 ug/L
Method 7062 10 ug/L
Lead (Total)
Method 6010 15 ug/L
Method 6020 15 ug/L
Lead (Dissolved)
Method 6010 15 ug/L
Method 6020 15 ug/L
Field Parameters
Dissolved Oxygen - - ug/L
ORP - - mV
pH - - SU
Specific Conductance - - mS/cm
Temperature - - °C
Turbidity - - NTU

Notes on last page

WS-MW-08 WS-MW-08 WS-MW-08 WS-MW-09 WS-MW-09 WS-MW-09
10/21/14 04/21/15 10/20/15 10/21/14 04/21/15 10/20/15

WS-MW-08 WS-MW-08 WS-MW-08 WS-MW-09 WS-MW-09 WS-MW-09

100 U NA NA 27.5 NA NA
52.3 60.9 20.4 NA 24.5 9.71 J
NA 7.55 8.13 NA 2.54 4.25
NA 1.00 U 1.00 U NA 1.00 U 1.00 U

100 U NA NA 26.2 NA NA
50.3 79.1 12.9 NA 28.4 9.04
NA 5.83 5.57 NA 1.91 J 3.7
NA 1.00 U 1.00 U NA 1.00 U 1.00 U

23.4 J NA NA 7.00 J NA NA
NA 4.92 J 3.82 NA 0.647 J 0.374 J

21.7 J NA NA 6.10 J NA NA
NA 5.93 2.69 NA 0.948 J 0.227 J

180 330 370 7,380 6,480 5,590
145 287 229 241 264 288
4.84 4.63 4.36 4.82 4.68 4.31
1.12 1.278 1.054 0.305 0.344 0.3
16.44 16.77 16.26 15.01 14.34 13.97

32 19 18 14 3 9
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Table 3
Historical Groundwater Field Parameters and Analytical Results

Semi-Annual Post-Removal Action Groundwater Monitoring Report
VCC - Winston-Salem, North Carolina

Notes:

Duplicate sample concentrations are in brackets.
°C = degrees centigrade
ug/L = micrograms per liter
mg/L = milligrams per liter
mS/cm = millisiemens per centimeter
mV = millivolts
NTU = Nephelometric Turbidity Units
S.U. = Standard Unit
REE = Rare Earth Elements
NA = Not analyzed
B - Compound was found in the blank and sample.
U - The analyte was analyzed for but not detected. The associated value is the analyte instrument detection limit.
J - The analyte was positively identified; however, the associated numerical value is an estimated concentration only
USEPA - United States Environmental Protection Agency
MCL - Maximum Contaminant Level

Bold and shaded values exceed the MCL.
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ATTACHMENT 3 

E-mail from Ken Mallary (USEPA) to Corrie Chwalek (Arcadis) – February 4, 2015 
 
E-mail from David Mattison (NC DEQ) to Matt Pelton (Arcadis) – March 2, 2015 
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Roddy, Jackie

From: Mallary, Ken <Mallary.Ken@epa.gov>
Sent: Wednesday, February 04, 2015 11:27 AM
To: Chwalek, Corrie
Cc: Mallary, Ken
Subject: RE: VCC groundwater samples 6010 vs 6020

Corrie ‐ I’m not sure if I responded to you back in December because I was still discussing the issue with folks at EPA. I 
just spoke with Nardina Turner, the Region 4 sample coordinator, and she said the Region typically uses Method 6010 as 
a scan, and prefers Method 6020 over 6010. She said the lab(s) will continue to have interferences with Method 6020, 
particularly for analytes such as the REE.  
 
On the issue of using Method 7062, OSC Terry Tanner will be providing ARCADIS with a response in the very near future. 
 
In a nutshell, Nardina said using Methods 6020 and 7062 are acceptable for the analysis of groundwater samples at the 
VCC sites. 
 
Contact me if you have any questions. 
 
Ken Mallary 
404‐562‐8802 
 

From: Chwalek, Corrie [mailto:Corrie.Chwalek@arcadis‐us.com]  
Sent: Wednesday, February 04, 2015 10:46 AM 
To: Mallary, Ken 
Subject: RE: VCC groundwater samples 6010 vs 6020 
 
Good morning.  Do you recall if you sent a response to this email below?  If you did, can you please resend it?  I can’t find 
it in my files.   
 
Thanks, 
Corrie 
 

Corrie Chwalek, P.E. (AL, GA, NC, SC, VA) | Principal Environmental Engineer  
corrie.chwalek@arcadis-us.com 

ARCADIS U.S., Inc. | 801 Corporate Center Drive, Suite 300 | Raleigh, NC  27607 
T. 919.415.2286 | F. 919.469.5676  
www.arcadis-us.com 

Professional Affiliate/ ARCADIS G&M of North Carolina, Inc . 
Professional Registration/ PE-AL, 33103-E | PE-NC, 29387 | PE-SC, 24430 | PE-GA, 30585 | PE-VA, 46067 

Be green, leave it on the screen.  
 
From: Mallary, Ken [mailto:Mallary.Ken@epa.gov]  
Sent: Friday, December 12, 2014 2:59 PM 
To: Chwalek, Corrie 
Subject: Re: VCC groundwater samples 6010 vs 6020 
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Hey Corrie ‐ I'll get back to you on this early next week. Have a great weekend! Ken 
 
Sent from my iPhone 
 
On Dec 12, 2014, at 11:22 AM, "Chwalek, Corrie" <Corrie.Chwalek@arcadis‐us.com> wrote: 

Ken, 
Good morning.  I hope you are doing well.  
  
As you know, we typically run groundwater samples from the VCC sites for arsenic and lead via USEPA 
Method 6010. In the past year or so, we’ve have had sample interferences on some of the VCC sites 
causing the samples to be diluted which then puts the detection level of arsenic and lead above the 
MCL.  A detection level of 100 ug/L for arsenic does not help to characterize site groundwater when the 
MCL is 10 ug/L.   
  
USEPA Method 6020 is able to remove the interferences and thereby eliminate the dilutions.  The lab is 
then able to report arsenic and lead results at much lower detections levels – even below the MCL. 
Please let me know if you concur with changing the groundwater analysis on the VCC sites to Method 
6020.   
  
**This concurrence would be separate from the addition of Method 7062 analysis that is currently 
pending review by USEPA.   
  
Thanks, 
Corrie 
  

Corrie Chwalek, P.E. (AL, GA, NC, SC, VA) | Principal Environmental Engineer  
corrie.chwalek@arcadis-us.com 

ARCADIS U.S., Inc. | 801 Corporate Center Drive, Suite 300 | Raleigh, NC  27607 
T. 919.415.2286 | F. 919.469.5676  
www.arcadis-us.com 

Professional Affiliate/ ARCADIS G&M of North Carolina, Inc . 
Professional Registration/ PE-AL, 33103-E | PE-NC, 29387 | PE-SC, 24430 | PE-GA, 30585 | PE-VA, 46067 

Be green, leave it on the screen.  
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Pelton, Matthew

From: Mattison, David <david.mattison@ncdenr.gov>
Sent: Monday, March 02, 2015 8:39 AM
To: Pelton, Matthew
Cc: White, Kirstyn; Chwalek, Corrie
Subject: RE: Groundwater Analysis Method for VCC Groundwater Samples

Matt, 
 
The NC DENR Superfund Section approves of the change to US EPA Method 6020 for the laboratory analysis of 
groundwater samples for arsenic and lead content.   Please feel free to contact me if you have any questions or 
comments. 
 
Thanks, 
Dave 
 

David B. Mattison  
Environmental Engineer  
NC DENR Superfund Section  
  

 
 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Physical Address: 
Cubicle 3104F 
DENR Office Building 
Green Square Complex 
217 W Jones Street 
Raleigh NC  27603 
  
Mailing Address: 
1646 Mail Service Center  
Raleigh, NC 27699-1646  
 
Office Phone/Fax:  (919) 707-8336 
Mobile:  (919) 656-5939  
  
david.mattison@ncdenr.gov  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
 
E-mail correspondence to and from this address may be subject to the North Carolina Public Records Law and may be disclosed to third parties unless the content is exempt by 
statute or other regulation. 
 

From: Pelton, Matthew [mailto:Matthew.Pelton@arcadis-us.com]  
Sent: Thursday, February 26, 2015 9:06 PM 
To: Mattison, David 
Cc: White, Kirstyn; Chwalek, Corrie 
Subject: Groundwater Analysis Method for VCC Groundwater Samples 
 
Greetings Dave, hope you are doing well.  I had a question on VCC sites in North Carolina I wanted to run by you.  As you 
know, we typically run groundwater samples from the VCC sites for arsenic and lead via USEPA Method 6010. In the past 
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year or so, we’ve had sample interferences on some of the VCC sites causing the samples to be diluted which then puts 
the detection limit of arsenic and lead above the MCL and may prevent adequate groundwater characterization.    
  
USEPA Method 6020 is often able to remove the interferences and thereby eliminate the dilutions.  The lab is then able 
to report arsenic and lead results at much lower detections levels, often below the MCL.  We’ve therefore been 
switching to the use of Method 6020 for groundwater sample analyses at VCC sites in other states in the southeast.  Ken 
Mallary with EPA has approved this method change for VCC sites and we’d like to make a similar switch for VCC sites in 
North Carolina.  Please let me know if you concur with changing the groundwater analysis on the VCC sites in NC to 
Method 6020.   
  
Thanks Dave, please let me know if you have any questions. 
 
Matt 

Matthew T. Pelton, P.E. (NC, GA, SC) | Principal Environmental Engineer | matthew.pelton@arcadis-us.com 

ARCADIS U.S., Inc. | 801 Corporate Center Drive, Suite 300 | Raleigh, NC  27607 
T. 919.415.2308 | M. 919.270.9512 | F. 919.854.5448  
www.arcadis-us.com  

Professional Affiliate / ARCADIS G&M of North Carolina, Inc. 
Professional Registration / PE-NC, 29382 | PE-GA, 30611 | PE-SC, 29200 

ARCADIS, Imagine the result  
Please consider the environment before printing this email. 

The information contained in this e-mail message is intended only for the personal and confidential use of the recipient(s) named above.  If the reader of this 
message is not the intended recipient or an agent responsible for delivering it to the intended recipient, you are hereby notified that you have received this 
document in error and that any review, dissemination, distribution, or copying of this message and attached documents is strictly prohibited.  If you have received 
this communication in error, please notify us immediately by e-mail, and delete the original message. 
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MEMO 

To: 

Mr. Randy Bryant 
Remedial Project Manager 
USEPA Region 4 
61 Forsyth Street, SW 
Atlanta, GA 30303 
 

Copies: 

Harry Zinn, NCDENR 
Bruce Frink, EMES 
Jeff Gillow, ARCADIS 

From:  

William Anckner 
 
 

 

Date: ARCADIS Project No.: 

September 9, 2014 B0085707 

Subject:  

Gurley Pesticide Burial Site, Selma, NC 
Request to Remove Arsenic as a Constituent of Concern 
 
 

 

On July 9, 2014, representatives from ExxonMobil Environmental Services Company (EMES) and 
ARCADIS U.S., Inc. (ARCADIS) met with you and others at the United States Environmental Protection 
Agency’s (USEPA’s) office in Atlanta, Georgia to discuss the Gurley Pesticide Burial Site located in 
Selma, Johnston County, North Carolina (the Site). During the meeting, ARCADIS presented analytical 
results that indicate that arsenic previously reported in groundwater samples collected from the Site were 
false positive results caused by interferences associated with certain rare earth elements (REEs) present 
in the samples. The purpose of this memorandum is to summarize recent sampling activities that were 
performed supporting this conclusion and to request that arsenic be removed as a constituent of concern 
(COC) from the Record of Decision (ROD) for the Site. 

Background 

The Gurley Pesticide Burial Site is located in Selma, Johnston County, North Carolina.  The Site is the 
location of both a former phosphate fertilizer manufacturing plant and an agricultural chemical distribution 
facility.  Operations associated with these former uses of the property resulted in specific environmental 
impacts as detailed in the Remedial Investigation Report (ARCADIS [formerly Blasland, Bouck & Lee, 
Inc.], September 2005). COCs attributed to the former fertilizer manufacturing plant include arsenic and 
lead. In 2006, a Record of Decision (ROD) was issued for the Site that required remedial actions to 

ARCADIS G&M of North Carolina, Inc. 

801 Corporate Center Drive 

Suite 300 

Raleigh 

North Carolina 27607 

Tel 919 854 1282 

Fax 919 854 5448 

 

 
ARCADIS G&M of North 
Carolina, Inc.  
 
NC Engineering License # C-
1869 
NC Surveying License # C-1869 
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address both soil and groundwater (USEPA, 2006). The soil remedy specified the excavation and off-site 
disposal of soils containing lead from former source areas; this work was completed in 2010. The 
groundwater remedy specified the installation of a permeable reactive barrier (PRB).   

Arsenic Evaluation – Routine Analyses 

During the PRB design process, ARCADIS collected groundwater samples from the Site and performed 
bench studies to evaluate reactive media for use in the PRB. As part of these bench studies, samples 
were analyzed for arsenic via USEPA SW-846 Methods 6010C and 6020A.  Both of these methods 
produced measurable results for arsenic above the MCL.  All analyses performed via Methods 6010C and 
6020A were completed by TestAmerica Laboratories, Inc. (TA) at their Nashville, Tennessee and/or 
Savannah, Georgia laboratories.  

Method 6010C employs inductively coupled plasma-atomic emission spectroscopy (ICP-AES) and relies 
upon the photon emission wavelength for individual elements (as generated in the argon plasma) for 
element identification and quantification. Method 6020A employs inductively couple plasma-mass 
spectrometry (ICP-MS) and relies upon the mass to charge ratio (m/z) for element identification and 
quantification. Both of these methods do not provide information about the chemical speciation of arsenic 
in a sample, but rather they report “total arsenic” or the sum of all species [As(III) and As(V)]. Routine 
interferences are well known for both of these methods, and are corrected for as part of the laboratory’s 
operating procedures. In the case of Method 6010C, these interferences include overlap of emission 
wavelengths by two or more elements such that the instrument cannot resolve the spectral interference. In 
other words, if two elements are present in a sample and have the same emission wavelength then it is 
likely that one element will be identified (the element for which the instrument is calibrated) and the result 
will be inaccurate and biased high. In the case of Method 6020A, arsenic is unique because it has only 
one known stable isotope (75As) and therefore any artifacts or other elements with the same m/z ratio will 
be quantified as arsenic in the ICP-MS. For instance, chloride in groundwater may combine with argon 
atoms to form 40Ar35Cl+ which has a m/z ratio of 75, identical to arsenic. A collision reaction cell (CRC) or 
dynamic reaction cell (DRC) may be used to eliminate this interference, sometimes referred to as an 
“isobaric” interference, because it is the result of the formation of an artifact in the instrument that creates 
an identical m/z ratio as that of the target analyte (in this case arsenic).   

Arsenic Evaluation – Specialized Analyses 

As part of the laboratory bench testing, and to better evaluate the effectiveness of the reactive media, 
information about the chemical speciation of arsenic was required. This is a specialized analysis and is 
routinely performed by Applied Speciation and Consulting, LLC (ASC) in Bothell, Washington.  

The determination of the chemical speciation of arsenic in a sample, as performed by ASC, involves 
separation of the individual species of arsenic [As(III) and As(V)] using ion-chromatography (IC) followed 
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by ICP-CRC-MS. A pH-buffered solution of ethylenediaminetriacetic acid (EDTA) is used as a preservative 
(the EDTA complexes the individual arsenic species and prevents them from changing chemical form prior 
to analysis). The arsenic-EDTA complexes are separated on the IC, and then quantified individually.  In 
addition to As(III) and As(V), other forms of arsenic can also be quantified including organic forms such as 
monomethylarsenite (MMA) and dimethylarsenite (DMA). The IC-ICP-CRC-MS method is not an EPA 
method; however, use of this method to perform arsenic speciation analyses is widely accepted.   

ARCADIS submitted samples to ASC for arsenic speciation analyses on April 23, 2014. Five water 
samples were submitted from the laboratory bench tests and were comprised of groundwater from AMW-
11S and -12S. Two of those samples include aliquots retained from monitoring wells on February 7, 2014; 
and the remaining three samples were collected as part of the laboratory bench tests.  Although all 
samples were preserved appropriately (i.e., stabilized with chemical preservative and refrigerated at 4°C), 
the original samples collected from AMW-11S and AMW-12S had been stored for some time prior to 
analysis (3 months). ASC did not detect individual arsenic species in any of the samples above the 
method detection limit of 1 µg/L. Following receipt of these results, ARCADIS contacted ASC and 
presented analytical results reported by others (TA) for these samples analyzed via Method 6020A. The 
analytical results for total arsenic reported by TA were significantly higher and, as such, the low levels (< 1 
ppb) of individual arsenic species reported by ASC were unexpected.  A comparative summary of arsenic 
concentrations as quantified by TA and ASC is provided below in Table 1; and the analytical data 
packages are provided in Attachment A [#490-47805-1 (TA results), #490-51645-1 (ASC results)].   

Table 1 – Comparative Analytical Results for Arsenic in Groundwater Samples collected February 7, 2014 

Groundwater Sample 
ID 

TA (Method 6020A)/1 ASC (IC-ICP-CRC-MS)/2 

AMW-11S 20 <1 

AMW-12S 171 <1 

Notes: 
All results are reported in micrograms per liter. 
/1 – Samples analyzed approximately 1 month following sample collection.  
/2 – Samples analyzed approximately 3 months following sample collection. 
 

ASC investigated the lack of arsenic in these samples further and performed additional analyses at their 
laboratory.  A letter from ASC dated May 15, 2014 (Attachment B) describes the additional analyses 
performed as well as their results.  Using an advanced ICP-MS instrument outfitted with a triple-
quadrupole (ICP-QQQ-MS), ASC was able to run the samples using multiple acquisition modes, including 
a “standard” helium collision cell acquisition mode (similar to those run by TA using standard ICP-MS 
instruments via Method 6020A), as well as alternate acquisition modes.  Based on the results, ASC 
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determined that certain REEs were present in the samples (specifically 150Nd2+ and 150Sm2+).  These REEs 
have a m/z ratio of 75, which is identical to the m/z ratio for the only known stable isotope for arsenic, and 
therefore interfere with quantification of arsenic causing false positive results via Method 6020A. ASC 
reproduced these false-positive results by operating their mass spectrometer in the same way as TA, and 
also confirmed the presence of select REEs (e.g., Nd and Sm) by ICP-MS via positive identification of 
singly-charged Nd and Sm isotopes.    

Arsenic Evaluation – Comparison of Results Obtained by Multiple Methods 

As a result of the findings reported by ASC (above), fresh groundwater samples were collected from the 
Site and reanalyzed for both total and dissolved arsenic using the previously described methods to 
evaluate the effect of sample storage on the analytical results. As discussed above, the groundwater 
samples previously analyzed by ASC were stored for approximately 3 months prior to analysis.   

Groundwater samples were collected from AMW-11S and AMW-12S on June 10, 2014. Samples were 
submitted to both ASC and TA for arsenic analyses using the methods described above.  In addition, 
samples were also submitted to a third laboratory, ALS Life Sciences (ALS), for arsenic analyses via 
USEPA Clean Water Act (CWA) Method 1632A. Table 2 provides an overview of the analytical methods, 
preservatives, and minimum detection limits for each laboratory. Appropriate preservation methods were 
used for each analysis (sample containers filled with preservative were provided by each laboratory prior 
to the field sampling event) and all samples were generally analyzed within one week of sample collection.  
To maintain consistency between laboratories, all samples were preserved using nitric acid following 
discussions with each laboratory. All analyses were performed on an expedited basis. 

USEPA CWA Method 1632 involves hydride-generation atomic absorption spectroscopy. Hydride-
generation was the standard method used for arsenic analyses prior to the advent of the 6000-series 
methods. This method involves the conversion of arsenic in the sample to arsine gas that is swept from 
the sample and into a heated quartz cell on the flame atomic absorption burner. Arsenic is then quantified 
by atomic absorption spectrophotometry.  Potentially interfering elements (such as REEs) are not an issue 
for this method because they do not volatilize and, thus, remain in the aqueous sample. Method 1632 
provides information about the individual species of arsenic in the sample by volatilizing the arsenic onto a 
glass trap packed with a porous polymer, and then thermally-desorbing the volatile species in the order of 
increasing boiling point from the column into an inert gas stream that carries them into the flame of an 
atomic absorption spectrophotometer for detection. ALS used USEPA Method 3005A as a preparation 
step (acid digestion) to be consistent with the way the other methods were run on this round of samples.  
Typically, samples analyzed via Method 1632 are prepared using hydrochloric acid as a preservative.  
However, because the samples were not analyzed for individual arsenic species (and to be consistent with 
the preservatives used in samples analyzed by other analytical methods) nitric acid was used to preserve 
these samples prior to analysis. Therefore the method was designated as “1632A Modified.” 
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Table 2 – Confirmatory Arsenic Analyses performed on Groundwater Samples Collected from  

AMW-11S and AMW-12 on June 10, 2014 

Method ID Analytical 
Laboratory 

Method Description Preservative Minimum 
Detection Limit 

USEPA 6010C TA – Nashville ICP-AES Nitric acid 23 – 50 mg/L 

USEPA 6020A TA – Nashville ICP-MS Nitric acid 1.30 mg/L 

USEPA 1632A 
Modified 

ALS, Kelso, WA Hydride generation 
atomic absorption 
spectroscopy 
(Arsenic Speciation) 
with USEPA Method 
3005A preparation 

Nitric acid 0.03 mg/L 

ICP-QQQ-MS ASC, Bothell, WA ICP-QQQ-MS Nitric acid 0.045 mg/L 

 

As part of these analyses, ASC performed an analysis of multiple metals (including arsenic and lead) and 
REEs using an ICP-QQQ-MS. The instrument was calibrated for the individual REEs using commercially-
available standard reagents (there is not a specific USEPA method for REE analyses, therefore the 
instrument was calibrated according to ASC’s standard quality control methods). Matrix spikes were 
performed on each sample to verify detection of arsenic. A semi-quantitative elemental analysis was also 
run on the samples using the ICP-QQQ-MS in order to evaluate the presence of a range of trace elements 
to further evaluate the presence of potential interfering elements. 

Analytical results for samples collected on June 10, 2014 are reported below in Table 3; and the analytical 
data packages are provided in Attachment C [#490-55171-1 (TA results), #490-55502-1 (ASC results), 
#K1405847 (ALS)].   
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Table 3 – Comparative Analytical Results for Arsenic in Groundwater Samples Collected June 10, 2014 

Monitoring Well ID Arsenic Method 
6010C 

Arsenic Method 
6020 

Arsenic by ICP-
QQQ-MS 

Arsenic Method 
1632A Modified 

AMW-11S (total) 27.8 15.4 0.12 J 0.04 J 

AMW-11S 
(dissolved) 

22.4 13.9 0.11 J 0.11 J 

AMW-12S (total) 188 J 72 0.38 J 0.15 J 

AMW-12S 
(dissolved) 

196 74.4 0.58 J 0.12 J 

Notes: 
All results are reported in micrograms per liter. 
J – Detected concentration is estimated and is above the detection limit but below the reporting limit. 
 
Table 3 shows that Methods 6010C and 6020A both report significant concentrations of arsenic varying 
from 13.9 mg/L to 196 mg/L.  However, arsenic concentrations for the same samples reported using the 
ICP-QQQ-MS method and Method 1632A were below 1 µg/L. These results confirmed the earlier findings 
by ASC. Additionally, ASC also positively identified certain REEs in the samples including lanthanum, 
neodymium and samarium. Analytical data packages that identify REEs detected in the samples are 
provided in Attachment C. Lanthanum causes an interference in the quantification of arsenic because of 
its emission at 189 nanometers (nm); the same emission line used in USEPA Method 6010C to quantify 
arsenic. Neodymium and samarium have the same m/z ratio as arsenic and thus interfere with the 
quantification of arsenic by USEPA Method 6020A. The differences in results as reported by Methods 
6010C and 6020A are related to interferences caused by different REEs. Although not widely known, 
interferences posed by certain REEs on the quantification of arsenic have previously been documented in 
2006 (Gunderson, 2006). However, this finding is not corrected for in commercial analytical laboratories 
using Methods 6010C and 6020A, including TA.    

In evaluating potential interferences caused by select REEs on arsenic quantification, ARCADIS had 
extensive discussions with chemists from the various laboratories contracted to perform the analyses. 
After discussions with ALS Environmental (ALS) (the laboratory contracted to perform the arsenic 
analyses via Method 1632A), it was determined that USEPA SW-846 Method 7062 may be a more 
appropriate method than Method 1632A. Method 7062, like Method 1632A, is also a hydride generation 
atomic absorption spectroscopy method but it does not provide speciation information (the method does 
not involve the use of a glass trap). Voluntary testing was performed by ALS via Method 7062 and the 
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results were reportedly very similar to Method 1632A. The arsenic results for Method 7062 were all less 
than the reporting limit (0.4 µg/L) except for AMW-12S (total) where the result was 0.4 µg/L (estimated).   

Evaluation of Additional Monitoring Well Locations 

Given that the arsenic results reported in samples collected from AMW-11S and -12S appeared to be 
false positives, an additional groundwater monitoring event was completed to evaluate if similar 
interferences may be affecting results reported in samples collected at other locations. Six locations were 
selected for this additional groundwater monitoring event to capture a range of locations and previously 
documented arsenic concentrations across the Site (Figure 1). The monitoring wells selected included 
AMW-3S, -5S, -7S, -10S, -13S and -16S. Groundwater samples were collected on June 25, 2014 for both 
total and dissolved arsenic, and preserved appropriately for analysis via the following methods: USEPA 
Method 6010C, USEPA Method 6020A, and USEPA Method 7062. The results of these analyses are 
provided in Table 4; and the analytical data packages are provided in Attachment D [#490-56483-1 (TA 
results), #K1406574 (ALS)]. All analyses were performed on an expedited basis. 

Table 4 – Comparative Analytical Results for Arsenic in Groundwater Samples Collected June 25, 2014 

Monitoring Well ID Arsenic Method 6010C/2 Arsenic Method 6020A Arsenic Method 7062 

AMW-4S 121 J Not analyzed 0.3 J 

AMW-4S/1   <200 41.1 0.9 J 

AMW-5S 102 J 35.3 <1 

AMW-5S/1   144 J 38.6 <1 

AMW-7S <20 1.64 J 1.2 

AMW-7S/1  <20 1.63 J 0.9 J 

AMW-10S  192 J 63.8 <1 

AMW-10S/1  161 J 74.7 <1 

AMW-13S  259 93.1 <1 

AMW-13S/1  294 121 <1 

AMW-16S  <200 21 <1 

AMW-16S/1 <200 18 <1 
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Notes: 
All results are reported in micrograms per liter.  
J – Detected concentration is estimated and is above the detection limit but below the reporting limit. 
/1 Samples were filtered in the field using a 0.45mm filter. 
/2 Samples analyzed via Method 6010C required significant dilutions; elevated reporting limits or estimated concentrations are based 
on the presence of the rare earth element, yttrium, in the groundwater samples which is also used by the laboratory as an internal 
standard. 
 
As expected, the results reported for arsenic via Methods 6010C and 6020A produced a range of 
concentrations similar to the results reported previously at those locations. However, for the results 
reported via Method 7062, the maximum positive detection of arsenic was 1.2 mg/L (AMW-7S); arsenic 
results for all other samples were below the reporting limit of 1 mg/L.   

Quality Assurance Evaluation 

Laboratory analytical data were validated by ARCADIS in accordance with USEPA National Functional 
Guidelines of October 2004.  Data validation entails a review of the quality control (QC) data and the raw 
data to verify that the laboratory was operating within required limits, the analytical results are correctly 
transcribed from the instrument read outs, and which, if any, environmental samples are related to any 
deficient QC samples. The objective of the data validation is to identify any questionable or invalid 
laboratory measurements and to determine if the quality is sufficient to meet the data quality objectives.  

Overall, the data quality was within the guidelines specified by the individual laboratory methods, subject 
to certain minor qualifications. This analytical data set had an overall usability of 100%. The data 
validation summary report is provided as Attachment E. 

Conclusions 

Arsenic concentrations previously reported in groundwater samples collected at the Site appear to be 
false positive results based on the presence of REEs. Certain REEs (including lanthanum, neodymium 
and samarium) have been positively identified in select samples collected at the Site. These REEs 
interfere with the detection of arsenic via USEPA SW-846 Methods 6010C and 6020A yielding results that 
are biased high. Lanthanum causes an interference in the quantification of arsenic because of its emission 
at 189 nanometers (nm); the same emission line used in USEPA Method 6010C to quantify arsenic. Other 
elements, including neodymium and samarium, have the same m/z ratio as arsenic and thus interfere with 
the quantification of arsenic by USEPA Method 6020A.  

Over the last several months, arsenic analyses were completed using both standard (USEPA SW846 
1632A and 7062) and non-standard (IC-ICP-QQQ-MS) methods free of interferences from REEs. Results 
demonstrate that arsenic concentrations were consistently below the MCL at AMW-11S and -12S; and 
were also below the MCL at other locations closer to former source areas where some of the highest 
arsenic concentrations were suspected.  



 

231418866.doc 
Page: 

9/9 

Given the documentation presented herein EMES respectfully requests the ROD be amended to; 

1) Remove arsenic as a contaminant of concern given the documented concentrations are below the 
MCL; and 

2) Allow EMES to evaluate and employ a wider range of remedial methods for lead to meet the 
remedial objectives. 

References 

Gunderson, K. 2006. Problems with Arsenic Detection: When NIOSH and EPA Methods Fail. American 
Industrial Hygiene Association (AIHA). https://www.aiha.org/aihce06/handouts/po122gunderson.pdf; 
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ATTACHMENT 5 

Letter from Corrie Chwalek (Arcadis) to Ken Mallary (USEPA) – May 2, 2016 
  

 



 

 

Arcadis U.S., Inc. 

801 Corporate Center Drive 

Suite 300 

Raleigh 

North Carolina 27607 

Tel 919 854 1282 

Fax 919 854 5448 

www.arcadis.com 

Page: 

1/2 

Mr. Ken Mallary  
USEPA Region 4 
61 Forsyth Street, S.W. 
Atlanta, GA 30303 

Subject: 

Proposed Changes to the Analytical Method for Detecting Arsenic in Surface 
Water/Groundwater Samples, 
Virginia Carolina Chemical Corporation Sites 

 

Dear Mr. Mallary: 

As you are aware, ExxonMobil Environmental Services Company (EMES) has 
proactively and cooperatively been working with both the United States 
Environmental Protection Agency (USEPA) and affected State regulatory 
agencies to investigate and remediate a number of former phosphate fertilizer 
plants owned or operated by the Virginia-Carolina Chemical Corporation (VCC) 
since 2001. As part of these activities, groundwater and surface water samples 
have been collected and analyzed for specific metals including arsenic. In 2014, 
it was determined that certain elements may interfere with the accurate 
quantification of arsenic. These interferences have only been observed at a few 
VCC sites and were most recently discussed with you by telephone during a 
conversation with Arcadis U.S., Inc. on March 8, 2016.  

At this time, EMES proposes that all future surface water and groundwater 
samples be analyzed in accordance with USEPA Method 7062. This analytical 
method, unlike USEPA Methods 6010C and 6020A, is not subject to 
interferences in the detection of arsenic due to the way in which the samples are 
prepared. This change in the analytical method will allow for a more accurate 
determination of arsenic concentrations in samples and, while interferences have 
only been noted at a few sites, promote consistency in the characterization of 
arsenic concentrations at VCC sites moving forward. 
  

ENVIRONMENT 
 
 
 
Date: 

May 2, 2016 
 
Contact: 

Corrie Chwalek 
 
Phone: 

919.415.2286 
 
Email: 

Corrie.Chwalek 
@arcadis.com 
 
Our ref: 

ExxonMobil 
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EMES appreciates your consideration of this request and looks forward to your response in the near 
future. If you have any questions or would like to discuss please let me know. 

 

Sincerely,  

Arcadis U.S., Inc. 

 

Corinda Chwalek 
Principal Engineer 

 
Copies: 

Terry Tanner, USEPA  
Randy Bryant, USEPA 
Charles Williams, SCDHEC 
Brian Espy, ADEM 
Tim Young, ADEM 
David Mattison, NCDEQ 
Harry Zinn, NCDEQ 
Jordan English, TDEC 
Bruce Frink, EMES 
Caleb Fontenot, AECOM 



 
 
 
 
ATTACHMENT 6 

Email from Ken Mallary (USEPA) to Corrie Chwalek (Arcadis) – May 23, 2016  
  

 



From: Mallary, Ken
To: Chwalek, Corrie
Cc: Bruce Frink
Subject: RE: Proposed Change to Analytical Method at VCC Sites
Date: Monday, May 23, 2016 3:33:06 PM
Attachments: image001.png

Hey Corrie - sorry for not responding sooner to your email dated May 2 requesting a change to the
 analytical methods used at the VCC sites.
 
EPA staff have discussed this issue at length, and acknowledge the possibility of arsenic interference
 by rare earth elements (REE) although the presence of REEs at VCC sites has not been assessed, and
 the interferences have only been observed at several sites. In addition, at the sites where the
 potential interferences have been observed, the difference in the method 6010C and 7062
 analytical results have not been uniformly consistent. Nevertheless, 7062 is an EPA-approved
 analytical method.
 
Based on the information provided, EPA approves the request to change analytical methods used at
 the VCC sites from method 6010C to 7062.
 
Please note - the views expressed in this email represent the views of EPA staff members, and may
 not represent the views of state personnel involved with this issue.
 
Please let me know if you have any questions.
 
Ken Mallary
404-562-8802
 

From: Chwalek, Corrie [mailto:Corrie.Chwalek@arcadis.com] 
Sent: Monday, May 23, 2016 1:56 PM
To: Mallary, Ken <Mallary.Ken@epa.gov>
Subject: RE: Proposed Change to Analytical Method at VCC Sites
 
Good afternoon.  Just following up on the request to change the analytical method for arsenic in gw
 to 7062. Let me know if you have any questions.  FYI – I traded emails with Kayse Jarman from
 DHEC.  She said she misread the 5/2/16 letter and would be issuing a revised letter for Blacksburg
 today – we had already sampled for 7062 a few years back and the results were comparable.  
 
Thanks,
Corrie
 
 
Corrie Chwalek PE | Principal Environmental Engineer |

corrie.chwalek@arcadis.com

Arcadis | Arcadis G&M of North Carolina, Inc.

801 Corporate Center Drive, Suite 300 | Raleigh NC | 27607 | USA

T. +1 919 415 2286 | M. + 1 919 523 9150

mailto:Mallary.Ken@epa.gov
mailto:Corrie.Chwalek@arcadis.com
mailto:bruce.r.frink@exxonmobil.com
mailto:corrie.chwalek@arcadis.com



 

Professional Engineer / PE-AL, 33103-E | PE-NC, 29387 | PE-SC, 24430 | PE-GA. 3-585 | PE-VA. 46067

 

Connect with us! www.arcadis.com | LinkedIn | Twitter | Facebook

 

 

Be green, leave it on the screen.

 

From: Chwalek, Corrie 
Sent: Monday, May 2, 2016 12:24 PM
To: Mallary, Ken <Mallary.Ken@epa.gov>
Cc: Tanner, Terry <Tanner.Terry@epa.gov>; Bryant, Randolph <Bryant.Randy@epa.gov>; Charles
 Williams (williacj@dhec.sc.gov) <williacj@dhec.sc.gov>; Jarman, Kayse <jarmankb@dhec.sc.gov>;
 Espy, Brian C <BEspy@adem.state.al.us>; 'TAY@adem.state.al.us' <TAY@adem.state.al.us>;
 'Mattison, David' <david.mattison@ncdenr.gov>; 'Zinn, Harry' <harry.zinn@ncdenr.gov>; 'Jodan
 English (jordan.english@tn.gov)' <jordan.english@tn.gov>; Frink, Bruce R
 <bruce.r.frink@exxonmobil.com>; NORMAN NOVICK (nnovick@rouxinc.com)
 <nnovick@rouxinc.com>; NELLIS WILLHITE II - ExxonMobil Environmental Services Company
 (nellis.g.willhite@exxonmobil.com) <nellis.g.willhite@exxonmobil.com>; Anckner, William
 <William.Anckner@arcadis.com>; Gillow, Jeff <Jeff.Gillow@arcadis.com>; Pelton, Matthew
 <Matthew.Pelton@arcadis.com>; Fontenot, Caleb (Caleb.Fontenot@aecom.com)
 <Caleb.Fontenot@aecom.com>
Subject: Proposed Change to Analytical Method at VCC Sites
 
Good afternoon.  Attached please find a letter requesting a change in analytical methods used for
 future groundwater and surface water samples collected at the former Virginia-Carolina Chemical
 Corporation Sites.  Please let me know if you would also like a hard copy of this letter for your files.
 
Thanks,
Corrie
 
 
Corrie Chwalek PE | Principal Environmental Engineer |

corrie.chwalek@arcadis.com

Arcadis | Arcadis G&M of North Carolina, Inc.

801 Corporate Center Drive, Suite 300 | Raleigh NC | 27607 | USA

T. +1 919 415 2286 | M. + 1 919 523 9150

 

Professional Engineer / PE-AL, 33103-E | PE-NC, 29387 | PE-SC, 24430 | PE-GA. 3-585 | PE-VA. 46067

 

Connect with us! www.arcadis.com | LinkedIn | Twitter | Facebook

 

 

Be green, leave it on the screen.

This e-mail and any files transmitted with it are the property of Arcadis. All rights, including without limitation copyright, are

 reserved. This e-mail contains information which may be confidential and may also be privileged. It is for the exclusive use

http://www.arcadis-us.com/
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 of the intended recipient(s). If you are not the intended recipient(s) please note that any form of distribution, copying or use

 of this communication or the information in it is strictly prohibited and may be unlawful. If you have received this

 communication in error please return it to the sender and then delete the e-mail and destroy any copies of it. Whilst

 reasonable precautions have been taken to ensure no software viruses are present in our emails we cannot guarantee that

 this e-mail or any attachment is virus-free or has not been intercepted or changed. Any opinions or other information in this

 e-mail that do not relate to the official business of Arcadis are neither given nor endorsed by it.
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Groundwater Laboratory Analytical Report – April 2015 
  

 



ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Nashville
2960 Foster Creighton Drive
Nashville, TN 37204
Tel: (615)726-0177

TestAmerica Job ID: 490-77045-1
Client Project/Site: VCC Winston Salem

For:
ARCADIS U.S., Inc.
801 Corporate Center Drive
Suite  300
Raleigh, North Carolina 27607-5073

Attn: Matt Pelton

Authorized for release by:
5/13/2015 11:11:13 AM

Heather Wagner, Project Manager I
(615)301-5763
heather.wagner@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Sample Summary
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

490-77045-1 WS-MW-07 Ground Water 04/20/15 13:10 04/22/15 08:30

490-77045-2 WS-MW-2R Ground Water 04/20/15 14:35 04/22/15 08:30

490-77045-3 WS-MW-05 Ground Water 04/20/15 16:30 04/22/15 08:30

490-77045-4 WS-MW-06 Ground Water 04/20/15 17:40 04/22/15 08:30

490-77045-5 WS-QAQC-DUP-01 Ground Water 04/20/15 01:00 04/22/15 08:30

490-77045-6 WS-MW-09 Ground Water 04/21/15 08:50 04/22/15 08:30

490-77045-7 WS-MW-08 Ground Water 04/21/15 10:50 04/22/15 08:30

490-77045-8 WS-QAQC-EB-01 Ground Water 04/21/15 11:20 04/22/15 08:30

TestAmerica Nashville
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-77045-1

Project/Site: VCC Winston Salem

Job ID: 490-77045-1

Laboratory: TestAmerica Nashville

Narrative

Job Narrative

490-77045-1

Comments

No additional comments. 

Receipt 

The samples were received on 4/22/2015 8:30 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  

The temperature of the cooler at receipt was 2.7º C.

Metals 

Method(s) 6020: The method blank for batch 243168 contained Arsenic above the method detection limit.  This target analyte 

concentration was less than the reporting limit (RL); therefore, re-extraction and/or re-analysis of samples was not performed.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Field Service / Mobile Lab 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica Nashville
Page 4 of 94 5/13/2015
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Definitions/Glossary
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Qualifiers

Metals

Qualifier Description

B Compound was found in the blank and sample.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

F1 MS and/or MSD Recovery is outside acceptance limits.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-1Client Sample ID: WS-MW-07
Matrix: Ground WaterDate Collected: 04/20/15 13:10

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00852 0.00200 0.000500 mg/L 04/23/15 11:08 04/24/15 17:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 11:08 04/24/15 17:21 1Lead 0.00116 J

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00762 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 13:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 13:38 1Lead 0.00110 J

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-2Client Sample ID: WS-MW-2R
Matrix: Ground WaterDate Collected: 04/20/15 14:35

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00370 0.00200 0.000500 mg/L 04/23/15 11:08 04/24/15 17:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 11:08 04/24/15 17:27 1Lead 0.0125

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00417 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 13:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 13:43 1Lead 0.0103

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-3Client Sample ID: WS-MW-05
Matrix: Ground WaterDate Collected: 04/20/15 16:30

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00398 0.00200 0.000500 mg/L 04/23/15 16:45 04/27/15 17:54 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 16:45 04/27/15 17:54 1Lead 0.00225

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00591 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 13:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 13:49 1Lead 0.00191 J
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-4Client Sample ID: WS-MW-06
Matrix: Ground WaterDate Collected: 04/20/15 17:40

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00101 J 0.00200 0.000500 mg/L 04/23/15 16:45 04/27/15 17:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 16:45 04/27/15 17:59 1Lead 0.0354

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00241 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 14:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 14:06 1Lead 0.0317
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-5Client Sample ID: WS-QAQC-DUP-01
Matrix: Ground WaterDate Collected: 04/20/15 01:00

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00270 0.00200 0.000500 mg/L 04/23/15 16:45 04/27/15 18:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 16:45 04/27/15 18:04 1Lead 0.0110

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00344 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 14:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 14:11 1Lead 0.00891
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-6Client Sample ID: WS-MW-09
Matrix: Ground WaterDate Collected: 04/21/15 08:50

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.0245 0.0100 0.00250 mg/L 04/23/15 16:45 04/28/15 11:09 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 16:45 04/27/15 18:09 1Lead 0.000647 J F1

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.0284 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 13:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 13:10 1Lead 0.000948 J

TestAmerica Nashville

Page 11 of 94 5/13/2015

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-7Client Sample ID: WS-MW-08
Matrix: Ground WaterDate Collected: 04/21/15 10:50

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.0609 0.0200 0.00500 mg/L 04/23/15 16:45 04/28/15 11:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0200 0.00200 mg/L 04/23/15 16:45 04/28/15 11:25 10Lead 0.00492 J

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.0791 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 14:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 14:17 1Lead 0.00593
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-8Client Sample ID: WS-QAQC-EB-01
Matrix: Ground WaterDate Collected: 04/21/15 11:20

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic ND 0.00200 0.000500 mg/L 04/23/15 16:45 04/27/15 18:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 16:45 04/27/15 18:39 1Lead ND

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic ND 0.00200 0.000500 mg/L 04/24/15 09:18 04/27/15 20:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/24/15 09:18 04/27/15 20:27 1Lead ND
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QC Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Method: 6020 - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 490-243319/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 243996 Prep Batch: 243319

RL MDL

Arsenic ND 0.00200 0.000500 mg/L 04/23/15 11:08 04/24/15 14:39 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0002000.00200 mg/L 04/23/15 11:08 04/24/15 14:39 1Lead

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-243319/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 243996 Prep Batch: 243319

Arsenic 0.100 0.08938 mg/L 89 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Lead 0.100 0.1052 mg/L 105 80 - 120

Client Sample ID: Matrix SpikeLab Sample ID: 490-76961-E-2-B MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 243996 Prep Batch: 243319

Arsenic 0.00522 0.100 0.09138 mg/L 86 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Lead 0.00953 0.100 0.1182 mg/L 109 75 - 125

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 490-76961-E-2-C MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 243996 Prep Batch: 243319

Arsenic 0.00522 0.100 0.08861 mg/L 83 75 - 125 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Lead 0.00953 0.100 0.1152 mg/L 106 75 - 125 3 20

Client Sample ID: Method BlankLab Sample ID: MB 490-243492/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 244215 Prep Batch: 243492

RL MDL

Arsenic ND 0.00200 0.000500 mg/L 04/23/15 16:45 04/27/15 16:27 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0002000.00200 mg/L 04/23/15 16:45 04/27/15 16:27 1Lead

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-243492/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 244215 Prep Batch: 243492

Arsenic 0.100 0.09839 mg/L 98 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Lead 0.100 0.09810 mg/L 98 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 490-243492/3-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 244215 Prep Batch: 243492

Arsenic 0.100 0.1000 mg/L 100 80 - 120 2 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Method: 6020 - Metals (ICP/MS) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 490-243492/3-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 244215 Prep Batch: 243492

Lead 0.100 0.09761 mg/L 98 80 - 120 1 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Client Sample ID: WS-MW-09Lab Sample ID: 490-77045-6 MS

Matrix: Ground Water Prep Type: Total/NA

Analysis Batch: 244215 Prep Batch: 243492

Lead 0.000647 J F1 0.100 0.07202 F1 mg/L 71 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: WS-MW-09Lab Sample ID: 490-77045-6 MS

Matrix: Ground Water Prep Type: Total/NA

Analysis Batch: 244422 Prep Batch: 243492

Arsenic 0.0245 0.100 0.1257 mg/L 101 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: WS-MW-09Lab Sample ID: 490-77045-6 MSD

Matrix: Ground Water Prep Type: Total/NA

Analysis Batch: 244215 Prep Batch: 243492

Lead 0.000647 J F1 0.100 0.07245 F1 mg/L 72 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: WS-MW-09Lab Sample ID: 490-77045-6 MSD

Matrix: Ground Water Prep Type: Total/NA

Analysis Batch: 244422 Prep Batch: 243492

Arsenic 0.0245 0.100 0.1105 mg/L 86 75 - 125 13 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 490-243168/1-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 243996 Prep Batch: 243168

RL MDL

Arsenic 0.0005285 J 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 12:59 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0002000.00200 mg/L 04/22/15 16:58 04/24/15 12:59 1Lead

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-243168/2-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 243996 Prep Batch: 243168

Arsenic 0.100 0.09812 mg/L 98 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Lead 0.100 0.1078 mg/L 108 80 - 120
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QC Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Method: 6020 - Metals (ICP/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 490-243562/1-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 244215 Prep Batch: 243562

RL MDL

Arsenic ND 0.00200 0.000500 mg/L 04/24/15 09:18 04/27/15 19:15 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0002000.00200 mg/L 04/24/15 09:18 04/27/15 19:15 1Lead

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-243562/2-A

Matrix: Water Prep Type: Total Recoverable

Analysis Batch: 244215 Prep Batch: 243562

Arsenic 0.100 0.1015 mg/L 102 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Lead 0.100 0.09527 mg/L 95 80 - 120

Client Sample ID: WS-MW-09Lab Sample ID: 490-77045-6 MS

Matrix: Ground Water Prep Type: Dissolved

Analysis Batch: 243996 Prep Batch: 243168

Arsenic 0.0284 B 0.100 0.1270 mg/L 99 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Lead 0.000948 J 0.100 0.1109 mg/L 110 75 - 125

Client Sample ID: WS-MW-09Lab Sample ID: 490-77045-6 MSD

Matrix: Ground Water Prep Type: Dissolved

Analysis Batch: 243996 Prep Batch: 243168

Arsenic 0.0284 B 0.100 0.1262 mg/L 98 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Lead 0.000948 J 0.100 0.1061 mg/L 105 75 - 125 4 20

Client Sample ID: Matrix SpikeLab Sample ID: 490-77081-D-2-B MS

Matrix: Water Prep Type: Dissolved

Analysis Batch: 244215 Prep Batch: 243562

Arsenic 0.00123 J 0.100 0.1004 mg/L 99 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Lead ND 0.100 0.08921 mg/L 89 75 - 125

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 490-77081-D-2-C MSD

Matrix: Water Prep Type: Dissolved

Analysis Batch: 244215 Prep Batch: 243562

Arsenic 0.00123 J 0.100 0.1040 mg/L 103 75 - 125 4 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Lead ND 0.100 0.08935 mg/L 89 75 - 125 0 20
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QC Association Summary
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Metals

Prep Batch: 243168

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Ground Water 3005A490-77045-1 WS-MW-07 Dissolved

Ground Water 3005A490-77045-2 WS-MW-2R Dissolved

Ground Water 3005A490-77045-3 WS-MW-05 Dissolved

Ground Water 3005A490-77045-4 WS-MW-06 Dissolved

Ground Water 3005A490-77045-5 WS-QAQC-DUP-01 Dissolved

Ground Water 3005A490-77045-6 WS-MW-09 Dissolved

Ground Water 3005A490-77045-6 MS WS-MW-09 Dissolved

Ground Water 3005A490-77045-6 MSD WS-MW-09 Dissolved

Ground Water 3005A490-77045-7 WS-MW-08 Dissolved

Water 3005ALCS 490-243168/2-A Lab Control Sample Total Recoverable

Water 3005AMB 490-243168/1-A Method Blank Total Recoverable

Prep Batch: 243319

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3010A490-76961-E-2-B MS Matrix Spike Total/NA

Water 3010A490-76961-E-2-C MSD Matrix Spike Duplicate Total/NA

Ground Water 3010A490-77045-1 WS-MW-07 Total/NA

Ground Water 3010A490-77045-2 WS-MW-2R Total/NA

Water 3010ALCS 490-243319/2-A Lab Control Sample Total/NA

Water 3010AMB 490-243319/1-A Method Blank Total/NA

Prep Batch: 243492

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Ground Water 3010A490-77045-3 WS-MW-05 Total/NA

Ground Water 3010A490-77045-4 WS-MW-06 Total/NA

Ground Water 3010A490-77045-5 WS-QAQC-DUP-01 Total/NA

Ground Water 3010A490-77045-6 WS-MW-09 Total/NA

Ground Water 3010A490-77045-6 MS WS-MW-09 Total/NA

Ground Water 3010A490-77045-6 MSD WS-MW-09 Total/NA

Ground Water 3010A490-77045-7 WS-MW-08 Total/NA

Ground Water 3010A490-77045-8 WS-QAQC-EB-01 Total/NA

Water 3010ALCS 490-243492/2-A Lab Control Sample Total/NA

Water 3010ALCSD 490-243492/3-A Lab Control Sample Dup Total/NA

Water 3010AMB 490-243492/1-A Method Blank Total/NA

Prep Batch: 243562

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Ground Water 3005A490-77045-8 WS-QAQC-EB-01 Dissolved

Water 3005A490-77081-D-2-B MS Matrix Spike Dissolved

Water 3005A490-77081-D-2-C MSD Matrix Spike Duplicate Dissolved

Water 3005ALCS 490-243562/2-A Lab Control Sample Total Recoverable

Water 3005AMB 490-243562/1-A Method Blank Total Recoverable

Analysis Batch: 243996

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020 243319490-76961-E-2-B MS Matrix Spike Total/NA

Water 6020 243319490-76961-E-2-C MSD Matrix Spike Duplicate Total/NA

Ground Water 6020 243168490-77045-1 WS-MW-07 Dissolved

Ground Water 6020 243319490-77045-1 WS-MW-07 Total/NA

Ground Water 6020 243168490-77045-2 WS-MW-2R Dissolved

Ground Water 6020 243319490-77045-2 WS-MW-2R Total/NA
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QC Association Summary
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Metals (Continued)

Analysis Batch: 243996 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Ground Water 6020 243168490-77045-3 WS-MW-05 Dissolved

Ground Water 6020 243168490-77045-4 WS-MW-06 Dissolved

Ground Water 6020 243168490-77045-5 WS-QAQC-DUP-01 Dissolved

Ground Water 6020 243168490-77045-6 WS-MW-09 Dissolved

Ground Water 6020 243168490-77045-6 MS WS-MW-09 Dissolved

Ground Water 6020 243168490-77045-6 MSD WS-MW-09 Dissolved

Ground Water 6020 243168490-77045-7 WS-MW-08 Dissolved

Water 6020 243168LCS 490-243168/2-A Lab Control Sample Total Recoverable

Water 6020 243319LCS 490-243319/2-A Lab Control Sample Total/NA

Water 6020 243168MB 490-243168/1-A Method Blank Total Recoverable

Water 6020 243319MB 490-243319/1-A Method Blank Total/NA

Analysis Batch: 244215

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Ground Water 6020 243492490-77045-3 WS-MW-05 Total/NA

Ground Water 6020 243492490-77045-4 WS-MW-06 Total/NA

Ground Water 6020 243492490-77045-5 WS-QAQC-DUP-01 Total/NA

Ground Water 6020 243492490-77045-6 WS-MW-09 Total/NA

Ground Water 6020 243492490-77045-6 MS WS-MW-09 Total/NA

Ground Water 6020 243492490-77045-6 MSD WS-MW-09 Total/NA

Ground Water 6020 243562490-77045-8 WS-QAQC-EB-01 Dissolved

Ground Water 6020 243492490-77045-8 WS-QAQC-EB-01 Total/NA

Water 6020 243562490-77081-D-2-B MS Matrix Spike Dissolved

Water 6020 243562490-77081-D-2-C MSD Matrix Spike Duplicate Dissolved

Water 6020 243492LCS 490-243492/2-A Lab Control Sample Total/NA

Water 6020 243562LCS 490-243562/2-A Lab Control Sample Total Recoverable

Water 6020 243492LCSD 490-243492/3-A Lab Control Sample Dup Total/NA

Water 6020 243492MB 490-243492/1-A Method Blank Total/NA

Water 6020 243562MB 490-243562/1-A Method Blank Total Recoverable

Analysis Batch: 244422

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Ground Water 6020 243492490-77045-6 WS-MW-09 Total/NA

Ground Water 6020 243492490-77045-6 MS WS-MW-09 Total/NA

Ground Water 6020 243492490-77045-6 MSD WS-MW-09 Total/NA

Ground Water 6020 243492490-77045-7 WS-MW-08 Total/NA
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-77045-1

Project/Site: VCC Winston Salem

Client Sample ID: WS-MW-07 Lab Sample ID: 490-77045-1
Matrix: Ground WaterDate Collected: 04/20/15 13:10

Date Received: 04/22/15 08:30

Prep 3005A 04/22/15 16:58 TSC243168 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 243996 04/24/15 13:38 JBD TAL NSHDissolved

Prep 3010A 243319 04/23/15 11:08 TSC TAL NSHTotal/NA

Analysis 6020 1 243996 04/24/15 17:21 JBD TAL NSHTotal/NA

Client Sample ID: WS-MW-2R Lab Sample ID: 490-77045-2
Matrix: Ground WaterDate Collected: 04/20/15 14:35

Date Received: 04/22/15 08:30

Prep 3005A 04/22/15 16:58 TSC243168 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 243996 04/24/15 13:43 JBD TAL NSHDissolved

Prep 3010A 243319 04/23/15 11:08 TSC TAL NSHTotal/NA

Analysis 6020 1 243996 04/24/15 17:27 JBD TAL NSHTotal/NA

Client Sample ID: WS-MW-05 Lab Sample ID: 490-77045-3
Matrix: Ground WaterDate Collected: 04/20/15 16:30

Date Received: 04/22/15 08:30

Prep 3005A 04/22/15 16:58 TSC243168 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 243996 04/24/15 13:49 JBD TAL NSHDissolved

Prep 3010A 243492 04/23/15 16:45 TSC TAL NSHTotal/NA

Analysis 6020 1 244215 04/27/15 17:54 JBD TAL NSHTotal/NA

Client Sample ID: WS-MW-06 Lab Sample ID: 490-77045-4
Matrix: Ground WaterDate Collected: 04/20/15 17:40

Date Received: 04/22/15 08:30

Prep 3005A 04/22/15 16:58 TSC243168 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 243996 04/24/15 14:06 JBD TAL NSHDissolved

Prep 3010A 243492 04/23/15 16:45 TSC TAL NSHTotal/NA

Analysis 6020 1 244215 04/27/15 17:59 JBD TAL NSHTotal/NA

Client Sample ID: WS-QAQC-DUP-01 Lab Sample ID: 490-77045-5
Matrix: Ground WaterDate Collected: 04/20/15 01:00

Date Received: 04/22/15 08:30

Prep 3005A 04/22/15 16:58 TSC243168 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 243996 04/24/15 14:11 JBD TAL NSHDissolved

Prep 3010A 243492 04/23/15 16:45 TSC TAL NSHTotal/NA

TestAmerica Nashville
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-77045-1

Project/Site: VCC Winston Salem

Client Sample ID: WS-QAQC-DUP-01 Lab Sample ID: 490-77045-5
Matrix: Ground WaterDate Collected: 04/20/15 01:00

Date Received: 04/22/15 08:30

Analysis 6020 04/27/15 18:04 JBD1 244215 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: WS-MW-09 Lab Sample ID: 490-77045-6
Matrix: Ground WaterDate Collected: 04/21/15 08:50

Date Received: 04/22/15 08:30

Prep 3005A 04/22/15 16:58 TSC243168 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 243996 04/24/15 13:10 JBD TAL NSHDissolved

Prep 3010A 243492 04/23/15 16:45 TSC TAL NSHTotal/NA

Analysis 6020 1 244215 04/27/15 18:09 JBD TAL NSHTotal/NA

Prep 3010A 243492 04/23/15 16:45 TSC TAL NSHTotal/NA

Analysis 6020 5 244422 04/28/15 11:09 JBD TAL NSHTotal/NA

Client Sample ID: WS-MW-08 Lab Sample ID: 490-77045-7
Matrix: Ground WaterDate Collected: 04/21/15 10:50

Date Received: 04/22/15 08:30

Prep 3005A 04/22/15 16:58 TSC243168 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 243996 04/24/15 14:17 JBD TAL NSHDissolved

Prep 3010A 243492 04/23/15 16:45 TSC TAL NSHTotal/NA

Analysis 6020 10 244422 04/28/15 11:25 JBD TAL NSHTotal/NA

Client Sample ID: WS-QAQC-EB-01 Lab Sample ID: 490-77045-8
Matrix: Ground WaterDate Collected: 04/21/15 11:20

Date Received: 04/22/15 08:30

Prep 3005A 04/24/15 09:18 TSC243562 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 244215 04/27/15 20:27 JBD TAL NSHDissolved

Prep 3010A 243492 04/23/15 16:45 TSC TAL NSHTotal/NA

Analysis 6020 1 244215 04/27/15 18:39 JBD TAL NSHTotal/NA

Laboratory References:

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

TestAmerica Nashville
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Method Summary
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Method Method Description LaboratoryProtocol

SW8466020 Metals (ICP/MS) TAL NSH

Protocol References:

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

TestAmerica Nashville
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Certification Summary
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-77045-1

Project/Site: VCC Winston Salem

Laboratory: TestAmerica Nashville
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

A2LA NA:  NELAP & A2LAA2LA 12-31-15

A2LA ISO/IEC 17025 0453.07 12-31-15

Alaska (UST) State Program 10 UST-087 10-31-15

Arizona State Program 9 AZ0473 05-05-16

Arkansas DEQ State Program 6 88-0737 04-25-16

California State Program 9 2938 10-31-16

Connecticut State Program 1 PH-0220 12-31-15

Florida NELAP 4 E87358 06-30-15

Illinois NELAP 5 200010 12-09-15

Iowa State Program 7 131 04-01-16

Kansas NELAP 7 E-10229 04-30-15 *

Kentucky (UST) State Program 4 19 06-30-15

Kentucky (WW) State Program 4 90038 12-31-15

Louisiana NELAP 6 30613 06-30-15

Maryland State Program 3 316 03-31-16

Massachusetts State Program 1 M-TN032 06-30-15

Minnesota NELAP 5 047-999-345 12-31-15

Mississippi State Program 4 N/A 06-30-15

Montana (UST) State Program 8 NA 02-24-20

Nevada State Program 9 TN00032 07-31-15

New Hampshire NELAP 1 2963 10-09-15

New Jersey NELAP 2 TN965 06-30-15

New York NELAP 2 11342 03-31-16

North Carolina (WW/SW) State Program 4 387 12-31-15

North Dakota State Program 8 R-146 06-30-15

Ohio VAP State Program 5 CL0033 10-16-15

Oklahoma State Program 6 9412 08-31-15

Oregon NELAP 10 TN200001 04-27-16

Pennsylvania NELAP 3 68-00585 06-30-15

Rhode Island State Program 1 LAO00268 12-30-15

South Carolina State Program 4 84009 (001) 02-28-15 *

South Carolina (DW) State Program 4 84009 (002) 02-23-17

Tennessee State Program 4 2008 02-23-17

Texas NELAP 6 T104704077 08-31-15

USDA Federal S-48469 10-30-16

Utah NELAP 8 TN00032 07-31-15

Virginia NELAP 3 460152 06-14-15

Washington State Program 10 C789 07-19-15

West Virginia DEP State Program 3 219 02-28-16

Wisconsin State Program 5 998020430 08-31-15

Wyoming (UST) A2LA 8 453.07 12-31-15

TestAmerica Nashville

* Certification renewal pending - certification considered valid.
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May 07, 2015 Analytical Report for Service Request No: K1504200

Heather Wagner
Test America, Incorporated, Nashville Division
2960 Foster Creighton Drive
Nashville, TN 37204

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory April 22, 2015

RE: Winston  Salem VCC Semi Annual / 49001238

Dear Heather,

K1504200.

Please contact me if you have any questions.  My extension is 3275.  You may also contact me via 
email at Chris.Leaf@ALSGlobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Chris Leaf
Project Manager

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
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ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms
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Inorganic Data Qualifiers

* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers

# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers

* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P
The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers

F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.
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Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH Not available -

  Idaho DHW
http://www.healthandwelfare.idaho.gov/Health/Labs/CertificationDrinkingW
aterLabs/tabid/1833/Default.aspx -

  ISO 17025 http://www.pjlabs.com/ L14-50

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Michigan DEQ http://www.michigan.gov/deq/0,1607,7-135-3307_4131_4156---,00.html 9949

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wisconsin DNR http://dnr.wi.gov/ 998386840

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Test America, Incorporated Service Request No.: K1504200 
Project: Winston Salem VCC Semi Annual/ 49001238 Date Received: 04/22/15 
Sample Matrix: Water  
 
 
 

Case Narrative 
 
 
 
All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier IV validation deliverables including summary forms and all 
of the associated raw data for each of the analyses.  When appropriate to the method, method blank results have been 
reported with each analytical test.   
 
Sample Receipt 
 
Eight water samples were received for analysis at ALS Environmental on 04/22/15.  The samples were received in 
good condition and consistent with the accompanying chain of custody form.  The samples were stored in a 
refrigerator at 4ºC upon receipt at the laboratory. 
 
Total and Dissolved Metals 
 
No anomalies associated with the analysis of these samples were observed. 
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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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TestAmerica Nashville 
2960 Foster Creighton Drive 

Nashville, TN 37204 
Phone (615) 726-0177 Fax (615) 726-3404 

/"'lient Information 
Client Contact 
Matt Pelton 

,~,:;~nAI~ us, Inc. 

IAddress 
1801 l-OrpOrale Center Drive Suite 300 

1~~leigh 
State. ZIP 
NC,27607-5073 

Phone <1 f<i ,,/1 S-- ;l.. 3 0 a-
IEma11 
Imatthew.tJ~"v' ,~~, ~~vis-us.com 

IPW:t:~I: ..... St f .. _ V c. c.. 5.e "'" A", "''''4, , 
ISlt'\,u,.t'~ 1-0-. ~ I .. "'" ,f"JC,. 

Sample "", ··",n 

~.s - M \.\J -0/ 

w_"\ -Mw -~f? 
\,JS- MW-O'S" 

wS-Mw-ob 
1A15-GA Qc.. -tOvf-OI 
w.s- ~vJ-o~ 
wS - H\lJ-O~ Ct-,,~) 
wS ... t-tw-o, (,M''') 

W.5·"'W-O~ 

W.5- aAG.c ·fi.£:P' 
& 

Chain of Custody Record TestAmerica 
~l 5 0 1200 I 

Isam~"'1'4"" Lt)v4'...r '" 
ILab PM ICarner Tracking Nols) ICOCNo 
IWagner, Heather 490-37961-12845.2 

IPhOnt~-bO'" • ..,~S? IE-Mall 
I heather Wi:lY' It" @l<:O~li:l' "<:0' It:i:lim; com ~:~e 2 of2 

Analysis R .. , Jested J°tfoo1r57:5~ .15"0 I 
IOue Date o~e, ,auu, I Codes: 

A- HCL M - Hexane 
TAT Requested (days): 8-NaOH N - None 

C - Zn Acetate 0- AsNa02 
D - Nltnc ACid P - Na204S 

N E - NaHS04 Q - Na2S03 
'" 0 F - MeOH R - Na2S2S03 ... 

Purchase Order R.,ru ,.,d.,rl 
>- G - Amchlor S - H2SO4 
'" u H AscorbIC ACid T TSP Dodecahydrate 

IwO# ~ 'c I-Ice U Acetone ., 
~ J -DI Water V MCAA « 

I~~~O;I~~; PrOlect # " K - EDTA W-ph4-5 ., 
> L-EDA Z other (speCIfy) 
'0 ., 

IOther: ., 
is 

i 
Non-ENFOS ,.:. 

II 
J u 

Sample Matrix ~ « 
It 

(w=water, 
I-

Type 3 
z 

S=$oUd 0 
Sample (C=comp, u J O=waste/oll 

~ III 

Sample Date Time G=qrab) aT"TIS,ue, A"Alr) 
::> Special I, ,/Mn., 

'" ~ >< I "'''''If VOUVf I Code: ~ X D tD X 

'" -'Jo -t 5"' 13/0 r; Water X , 1 
'1-ao-t-S- ''''3~ & X I I 

r.{ "'JiJ '15" 1(,30 &- ;< r I 
"'''~O-IS' 17"10 & K. I I 
"I-;}o ~I 'S" I",te & ,I. I , 
a./"d,,,,'S of/So ~ j. j 1 
L./ .. al-') oBSb 0- j.. I , 

•. :2". ,_ 
..e''SO &- f.. , 

'1-dT"'~ 
, 

t./ -, /-I '5"" 1050 lr 'I. , I 

t./.()/-I S- 11'0 (; f... I 

Sample ulsposal ( A fee may be assessed if samples are retained longer than 1 month) ~Sihle Hazard '= 
No °FI" o Skin Irritant o POIson B 0 Unknown 0 ~ o Return To Client 0 Disposal By Lab 0 Archive For Months 

ILJ"I;V"ldUI" /.,rul.,d.,rl: I, II, III, IV, Other (specify) Special Instructions/QC ReqUIrements. 

IEmpty Kit Relinquished by IDate ITime IMethod of Shipment 

r S:'S.-!.t",,_ (..pot...,_ ID::;:~;_, s / '700 ICA::'ld,~ ReceIved b:C;.l ,; I- l~t:,;"S" / 1700 IC°F:JG)(. 

d,,,"uo> ou by I DatelTlme ICompany 

7/1/:'/l / Ih"~ IDatif712/; ( /0 L'-/ 
IcomP?n \' 

II ;U' oU by iDatelTlme ~ I R1!Celved bY I DatelT,me ICompany 

Custody Seals Intact: rustodY Seal No.: ICooler Temperature(s) °c and Other Remarks 
/1 Yes A No 
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PC __ _ 
Cooler Receipt and Preservation Form 

Client / .... rr .. "'r •• • 
__ ~-L~~~~~~ 

Service Request K15 ________________ -'--.!;=--=--::=--__ _ 

Received: By: o H Unloaded: Lt~C,(-: ") Cj 

,.~-g 

cFgJi ~"i) UPS DHL PDX Courier Hand Delivered 

Ei~l~l 
"---... " 

Box Envelope NA 

1. 

2. 

3. 

Samples were received via? Mail 

Samples were received in: (circle) 

Were custody seals on coolers? NA N 
N 

If yes, how many and where? v"')·~') l ! ~ I "-' LA ( r--

If present, were custody seals intact? 

Raw Corrected. Raw Corrected Corr. Thermometer Cooler/COC ~ ;eel" Tracking Number 
Cooler Temp CoolerTem Temp Blank Temp Blank Factor ID \. 

-C) cJ, - "'~ S CJ ',~ a,~ c \ 5 ',/C i'felD .- ~H.1I,'I~- /~ J :'A ~' ']', K;;;; a) (r //1 
( 'ie S)L.j '') J/ 

4. Packing material: Inserts ct~ggi:?i) Bubble Wrap Gel Packs (::W~Dry Ice Sleeves 
·.~_0/ '\ 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Did all bottles atTive in good condition (unbroken)? Indicate in the table below. 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

10. Were the pH-preserved bottles (see SMa GEN SOP) received at the appropriate pH? Indicate in the table below 

11. Were VOA vials received without headspace? Indicate in the table below. 

Sample 10 on Bottle Sample 10 on COC Identified by: 

Bottle Count Out of Head- Volume Reagent Lot 
Sample 10 Bottle Type Temp space Broke pH Reagent added Number 

NA 

NA 

NA 

NA 

NA 

NA 

/' 

y 

Initials 

NA Filed 

N 

N 

N 

N 

N 

N 

N 

Time 

Notes, Discrepancies, & Resolutions: _______________________________________ _ 

Page __ o,l __ _ 
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Metals 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-001

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-07

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-001DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-07

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-002

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-2R

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-002DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-2R

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-003

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-05

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-003DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-05

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-004

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-06

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-004DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-06

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-005

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-QAQC-DUP-01

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-005DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-QAQC-DUP-01

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-006

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/21/15

04/22/15

WS-MW-09

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-006DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/21/15

04/22/15

WS-MW-09

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN

Page 22 of 68Page 44 of 94 5/13/2015

1

2

3

4

5

6

7

8

9

10

11

12

13

14



- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-007

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/21/15

04/22/15

WS-MW-08

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-007DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/21/15

04/22/15

WS-MW-08

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-008

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/21/15

04/22/15

WS-QAQC-EB-01

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: KQ1504019-01

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

Method Blank

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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ALS Group USA, Corp.

Metals
- 2a -

INITIAL AND CONTINUING CALIBRATION VERIFICATION

dba ALS Environmental

Analyte

ICV Source: CCV Source:

%R(1)

 Continuing Calibration 

 True     Found     %R(1)  True       Found    

Initial Calibration

 Concentration Units:

%R(1)  Found    

Inorganic Ventures ALS MIXED

Test America, IncorporatedClient:

Project No.:

Project Name:

49001238

Winston  Salem VCC Semi Annual

Method

K1504200Service Request:

ug/L

104 1057.64 7.78 7.861027.50 7.50Arsenic 7062

Form II (Part 1) - IN
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ALS Group USA, Corp.

Metals
- 2a -

INITIAL AND CONTINUING CALIBRATION VERIFICATION

dba ALS Environmental

Analyte

ICV Source: CCV Source:

%R(1)

 Continuing Calibration 

 True     Found     %R(1)  True       Found    

Initial Calibration

 Concentration Units:

%R(1)  Found    

Inorganic Ventures ALS MIXED

Test America, IncorporatedClient:

Project No.:

Project Name:

49001238

Winston  Salem VCC Semi Annual

Method

K1504200Service Request:

ug/L

106 1077.98 8.047.50Arsenic 7062

Form II (Part 1) - IN
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CRDL STANDARD FOR AA AND ICP

ALS Group USA, Corp.

Metals
- 2b -

dba ALS Environmental

Analyte
%R

          CRDL Standard for ICP
      Initial                  Final 

 True       Found  %R  True          Found     

CRDL Standard for AA

 Concentration Units: 

%R  Found   

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

Winston  Salem VCC Semi Annual

K1504200Service Request:

ug/L

0.550.50 110Arsenic

Form II (Part 2) - IN
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 - 5A -
 SPIKE SAMPLE RECOVERY

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte
 Spike
 Result    QC Method

Control
Limit %R %R

C

WS-MW-09SSample Name: Lab Code: K1504200-006DISSS

Client: Test America, Incorporated

Project No.:

Service Request: K1504200

Matrix:

Units:

WATER

UG/L

Basis: NA

49001238

Winston  Salem VCC Semi AnnualProject Name:

 Sample
Result  

Spike
Added

0.275 - 125 18.0 16.00 112.5UArsenic 7062

Form V (PART 1) - IN

An empty field in the Control Limit column indicates the control limit is not applicable
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 - 5A -
 SPIKE SAMPLE RECOVERY

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte
 Spike
 Result    QC Method

Control
Limit %R %R

C

WS-MW-09SSample Name: Lab Code: K1504200-006S

Client: Test America, Incorporated

Project No.:

Service Request: K1504200

Matrix:

Units:

WATER

UG/L

Basis: NA

49001238

Winston  Salem VCC Semi AnnualProject Name:

 Sample
Result  

Spike
Added

0.275 - 125 17.5 16.00 109.4UArsenic 7062

Form V (PART 1) - IN

An empty field in the Control Limit column indicates the control limit is not applicable
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 - 6 -
DUPLICATES

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte Sample (S) QC Method
Control
Limit RPDC Duplicate (D)

WS-MW-09DSample Name: Lab Code: K1504200-006D

Client: Test America, Incorporated

Project No.:

Service Request: K1504200

Matrix:

Units:

WATER

UG/L

Basis: NA

49001238

Winston  Salem VCC Semi AnnualProject Name:

0.20.2Arsenic U U 7062

Form VI - IN

An empty field in the Control Limit column indicates the control limit is not applicable.
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 - 6 -
DUPLICATES

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte Sample (S) QC Method
Control
Limit RPDC Duplicate (D)

WS-MW-09DSample Name: Lab Code: K1504200-006DISSD

Client: Test America, Incorporated

Project No.:

Service Request: K1504200

Matrix:

Units:

WATER

UG/L

Basis: NA

49001238

Winston  Salem VCC Semi AnnualProject Name:

0.20.2Arsenic U U 7062

Form VI - IN

An empty field in the Control Limit column indicates the control limit is not applicable.

Page 33 of 68Page 55 of 94 5/13/2015

1

2

3

4

5

6

7

8

9

10

11

12

13

14



 - 7 -
LABORATORY CONTROL SAMPLE

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte

Solid LCS Source:Aqueous LCS Source:

%R

   Solid  (mg/kg) 

 True       Found  %R  True          Found     

   Aqueous  (ug/L)

C   Limits 

ALS MIXED

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

Winston  Salem VCC Semi Annual

K1504200Service Request:

11.1 10 111.0Arsenic

Form VII - IN

Page 34 of 68Page 56 of 94 5/13/2015

1

2

3

4

5

6

7

8

9

10

11

12

13

14



ALS Group USA, Corp.
dba ALS Environmental

DETECTION LIMITS

- 10 - 

Metals

Analyte M

ICP/ICP-MS ID #:

 Back-
ground

AA ID #:GFAA ID #: K-FLAA-02

Wave- 
length 
(nm)

MRL MDL

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

Winston  Salem VCC Semi Annual

K1504200Service Request:

ug/L ug/L

Arsenic 193.6 0.5 0.1 H

Comments: 

Form X - IN
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-13-
PREPARATION LOG

Method:

ALS Group USA, Corp.

F

Preparation Date
Initial Volume

Sample ID

Metals

Final
Volume(mL)

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

Winston  Salem VCC Semi Annual

K1504200Service Request:

dba ALS Environmental

50.0K1504200-001 50.004/23/15
50.0K1504200-001DISS 50.004/23/15
50.0K1504200-002 50.004/23/15
50.0K1504200-002DISS 50.004/23/15
50.0K1504200-003 50.004/23/15
50.0K1504200-003DISS 50.004/23/15
50.0K1504200-004 50.004/23/15
50.0K1504200-004DISS 50.004/23/15
50.0K1504200-005 50.004/23/15
50.0K1504200-005DISS 50.004/23/15
50.0K1504200-006 50.004/23/15
50.0K1504200-006D 50.004/23/15
50.0K1504200-006DISS 50.004/23/15
50.0K1504200-006DISSD 50.004/23/15
50.0K1504200-006DISSS 50.004/23/15
50.0K1504200-006S 50.004/23/15
50.0K1504200-007 50.004/23/15
50.0K1504200-007DISS 50.004/23/15
50.0K1504200-008 50.004/23/15
50.0KQ1504019-01 50.004/23/15
50.0KQ1504019-02 50.004/23/15

Form XIII - IN
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ANALYSIS RUN LOG

Instrument ID Number: Method:

Start Date: End Date:05/04/15 05/04/15

HK-FLAA-02

Metals

ALS Group USA, Corp.

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

Winston  Salem VCC Semi Annual

K1504200Service Request:

- 14 -

Run Number: 050415-As1

dba ALS Environmental

Sample
No.

Time % R 
Analytes 

A
L

S
B

A
S

B
A

B
E

C
D

C
A

C
R

C
O

C
U

F
E

P
B

M
G

M
N

H
G

N
I

K S
E

A
G

N
A

T
L

V Z
N

C
N

D/F 

1.0CAL BLK X10:36
1.0STD 0.5 X10:38
1.0STD 1.0 X10:40
1.0STD 5.0 X10:42
1.0STD 7.5 X10:44
1.0STD 10.0 X10:46
1.0ICV1 X10:49
1.0ICB1 X10:51
1.0LLICV X10:53
1.0CCV1 X10:55
1.0CCB1 X10:57
2.0KQ1504019-01 X10:59
2.0KQ1504019-02 X11:02
2.0K1504200-001 X11:04
2.0K1504200-001A X11:06
2.0K1504200-002 X11:08
2.0K1504200-003 X11:10
2.0K1504200-004 X11:13
2.0K1504200-005 X11:15
2.0ZZZZZZ 11:17
2.0ZZZZZZ 11:19
1.0CCV2 X11:21
1.0CCB2 X11:23
2.0ZZZZZZ 11:26
2.0K1504200-007 X11:28
2.0K1504200-008 X11:30
2.0K1504200-001DISS X11:32
2.0K1504200-002DISS X11:34
2.0K1504200-003DISS X11:36
2.0K1504200-004DISS X11:39
2.0K1504200-005DISS X11:41
2.0K1504200-006DISS X11:43

* - Denotes additional elements (other than the standard CLP elements) are represented on another Form 14 

Form XIV - IN

Page 37 of 68Page 59 of 94 5/13/2015

1

2

3

4

5

6

7

8

9

10

11

12

13

14



ANALYSIS RUN LOG

Instrument ID Number: Method:

Start Date: End Date:05/04/15 05/04/15

HK-FLAA-02

Metals

ALS Group USA, Corp.

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

Winston  Salem VCC Semi Annual

K1504200Service Request:

- 14 -

Run Number: 050415-As1

dba ALS Environmental

Sample
No.

Time % R 
Analytes 

A
L

S
B

A
S

B
A

B
E

C
D

C
A

C
R

C
O

C
U

F
E

P
B

M
G

M
N

H
G

N
I

K S
E

A
G

N
A

T
L

V Z
N

C
N

D/F 

2.0K1504200-006DISSD X11:45
1.0CCV3 X11:47
1.0CCB3 X11:49
2.0K1504200-006DISSS X11:52
2.0K1504200-007DISS X11:54
2.0K1504200-006 X11:56
2.0K1504200-006A X11:58
2.0K1504200-006D X12:00
2.0K1504200-006S X12:02
1.0CCV4 X12:05
1.0CCB4 X12:07

* - Denotes additional elements (other than the standard CLP elements) are represented on another Form 14 

Form XIV - IN
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Raw Data 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Metals 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Wagner, Heather 

From: Roddy, Jackie [Jacqueline.Roddy@arcadis-us.com]

Sent: Wednesday, April 22, 2015 9:02 AM

To: Wagner, Heather

Cc: Hagemeister, Anna

Subject: Winston-Salem Chain of Custody

Follow Up Flag: Follow up

Flag Status: Red

Attachments: Winston_COC.pdf

Page 1 of 1

4/23/2015

Heather, 

  

I received the attached COCs from Brian and noticed that he indicated analysis for Arsenic/Lead using 6010. As 

noted on our work authorization, we actually want the analysis to be done using Method 6020. As previously 

discussed, samples will also need to be sent to ALS for analysis of dissolved/total arsenic using Method 7062. 

Please confirm that you can make the paperwork adjustment on your end to ensure analysis by Method 6020 

and not 6010. 

  

Thanks, 
Jacqueline Roddy, P.E. (NC) | Staff Environmental Engineer | Jacqueline.Roddy@arcadis-us.com  
ARCADIS U.S., Inc. | 801 Corporate Center Drive, Suite 300 | Raleigh, North Carolina  27607-5073 
T: 919 415 2288  
www.arcadis-us.com 
Professional Registration / PE-NC, 37489  
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 490-77045-1

Login Number: 77045

Question Answer Comment

Creator: McBride, Mike

List Source: TestAmerica Nashville

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a 

survey meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded. 2.7

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 

MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Nashville
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Nashville
2960 Foster Creighton Drive
Nashville, TN 37204
Tel: (615)726-0177

TestAmerica Job ID: 490-77045-2
Client Project/Site: VCC Winston Salem

For:
ARCADIS U.S., Inc.
801 Corporate Center Drive
Suite  300
Raleigh, North Carolina 27607-5073

Attn: Matt Pelton

Authorized for release by:
7/20/2015 4:51:52 PM

Heather Wagner, Project Manager I
(615)301-5763
heather.wagner@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Sample Summary
TestAmerica Job ID: 490-77045-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

490-77045-6 WS-MW-09 Ground Water 04/21/15 08:50 04/22/15 08:30

490-77045-7 WS-MW-08 Ground Water 04/21/15 10:50 04/22/15 08:30

TestAmerica Nashville
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-77045-2
Project/Site: VCC Winston Salem

Job ID: 490-77045-2

Laboratory: TestAmerica Nashville

Narrative

Job Narrative

490-77045-2

Comments

No additional comments. 

Receipt 

The samples were received on 4/22/2015 8:30 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperature of the cooler at receipt was 2.7º C.

Metals 

Method 6020: The samples in this report were run by a modified 6020 method that corrected for rare earth element interference in arsenic 
recovery. The lab analyzed the single rare earth elements Neodymium and Samarium to determine the positive interferences on Arsenic. 

An equation was derived to calculate the correction which would offset the interference of these rare earth elements. The individual rare 
earth analytes were added to the interference check sample A (ICSA) at a concentration greater than what was expected in the samples 

(500ppb) to verify the equation was sufficient. The instrument was then calibrated for all analytes of interest including the rare earth 
elements. The client samples were then analyzed using this calibration and the derived equation. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Field Service / Mobile Lab 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica Nashville
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Definitions/Glossary
TestAmerica Job ID: 490-77045-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Qualifiers

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-77045-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-6Client Sample ID: WS-MW-09
Matrix: Ground WaterDate Collected: 04/21/15 08:50

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00254 0.00200 0.000500 mg/L 07/07/15 11:51 07/13/15 19:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00191 J 0.00200 0.000500 mg/L 07/09/15 09:27 07/13/15 18:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-77045-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-7Client Sample ID: WS-MW-08
Matrix: Ground WaterDate Collected: 04/21/15 10:50

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00755 0.00200 0.000500 mg/L 07/07/15 11:51 07/13/15 19:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00583 0.00200 0.000500 mg/L 07/09/15 09:27 07/13/15 18:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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QC Sample Results
TestAmerica Job ID: 490-77045-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Method: 6020 - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 490-262480/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 264701 Prep Batch: 262480

RL MDL

Arsenic ND 0.00200 0.000500 mg/L 07/07/15 11:51 07/13/15 18:50 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-262480/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 264701 Prep Batch: 262480

Arsenic 0.100 0.1087 mg/L 109 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: WS-MW-08Lab Sample ID: 490-77045-7 MS
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 264701 Prep Batch: 262480

Arsenic 0.00755 0.100 0.1154 mg/L 108 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: WS-MW-08Lab Sample ID: 490-77045-7 MSD
Matrix: Ground Water Prep Type: Total/NA
Analysis Batch: 264701 Prep Batch: 262480

Arsenic 0.00755 0.100 0.1184 mg/L 111 75 - 125 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 490-263121/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 264701 Prep Batch: 263121

RL MDL

Arsenic ND 0.00200 0.000500 mg/L 07/09/15 09:27 07/13/15 17:54 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-263121/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 264701 Prep Batch: 263121

Arsenic 0.100 0.1128 mg/L 113 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: WS-MW-08Lab Sample ID: 490-77045-7 MS
Matrix: Ground Water Prep Type: Dissolved
Analysis Batch: 264701 Prep Batch: 263121

Arsenic 0.00583 0.100 0.1161 mg/L 110 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: WS-MW-08Lab Sample ID: 490-77045-7 MSD
Matrix: Ground Water Prep Type: Dissolved
Analysis Batch: 264701 Prep Batch: 263121

Arsenic 0.00583 0.100 0.1171 mg/L 111 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

TestAmerica Nashville
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QC Sample Results
TestAmerica Job ID: 490-77045-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

TestAmerica Nashville
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QC Association Summary
TestAmerica Job ID: 490-77045-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Metals

Prep Batch: 262480

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Ground Water 3010A490-77045-6 WS-MW-09 Total/NA

Ground Water 3010A490-77045-7 WS-MW-08 Total/NA

Ground Water 3010A490-77045-7 MS WS-MW-08 Total/NA

Ground Water 3010A490-77045-7 MSD WS-MW-08 Total/NA

Water 3010ALCS 490-262480/2-A Lab Control Sample Total/NA

Water 3010AMB 490-262480/1-A Method Blank Total/NA

Prep Batch: 263121

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Ground Water 3005A490-77045-6 WS-MW-09 Dissolved

Ground Water 3005A490-77045-7 WS-MW-08 Dissolved

Ground Water 3005A490-77045-7 MS WS-MW-08 Dissolved

Ground Water 3005A490-77045-7 MSD WS-MW-08 Dissolved

Water 3005ALCS 490-263121/2-A Lab Control Sample Total Recoverable

Water 3005AMB 490-263121/1-A Method Blank Total Recoverable

Analysis Batch: 264701

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Ground Water 6020 263121490-77045-6 WS-MW-09 Dissolved

Ground Water 6020 262480490-77045-6 WS-MW-09 Total/NA

Ground Water 6020 263121490-77045-7 WS-MW-08 Dissolved

Ground Water 6020 262480490-77045-7 WS-MW-08 Total/NA

Ground Water 6020 263121490-77045-7 MS WS-MW-08 Dissolved

Ground Water 6020 262480490-77045-7 MS WS-MW-08 Total/NA

Ground Water 6020 263121490-77045-7 MSD WS-MW-08 Dissolved

Ground Water 6020 262480490-77045-7 MSD WS-MW-08 Total/NA

Water 6020 262480LCS 490-262480/2-A Lab Control Sample Total/NA

Water 6020 263121LCS 490-263121/2-A Lab Control Sample Total Recoverable

Water 6020 262480MB 490-262480/1-A Method Blank Total/NA

Water 6020 263121MB 490-263121/1-A Method Blank Total Recoverable

TestAmerica Nashville
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-77045-2
Project/Site: VCC Winston Salem

Client Sample ID: WS-MW-09 Lab Sample ID: 490-77045-6
Matrix: Ground WaterDate Collected: 04/21/15 08:50

Date Received: 04/22/15 08:30

Prep 3005A 07/09/15 09:27 ZLN263121 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 264701 07/13/15 18:30 CME TAL NSHDissolved

Prep 3010A 262480 07/07/15 11:51 ZLN TAL NSHTotal/NA

Analysis 6020 1 264701 07/13/15 19:26 CME TAL NSHTotal/NA

Client Sample ID: WS-MW-08 Lab Sample ID: 490-77045-7
Matrix: Ground WaterDate Collected: 04/21/15 10:50

Date Received: 04/22/15 08:30

Prep 3005A 07/09/15 09:27 ZLN263121 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 264701 07/13/15 18:04 CME TAL NSHDissolved

Prep 3010A 262480 07/07/15 11:51 ZLN TAL NSHTotal/NA

Analysis 6020 1 264701 07/13/15 19:00 CME TAL NSHTotal/NA

Laboratory References:

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

TestAmerica Nashville
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Method Summary
TestAmerica Job ID: 490-77045-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Method Method Description LaboratoryProtocol

SW8466020 Metals (ICP/MS) TAL NSH

Protocol References:

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

TestAmerica Nashville
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Certification Summary
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-77045-2
Project/Site: VCC Winston Salem

Laboratory: TestAmerica Nashville
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

A2LA NA:  NELAP & A2LAA2LA 12-31-15

A2LA ISO/IEC 17025 0453.07 12-31-15

Alaska (UST) State Program 10 UST-087 10-31-15 *

Arizona State Program 9 AZ0473 05-05-16

Arkansas DEQ State Program 6 88-0737 04-25-16

California State Program 9 2938 10-31-16

Connecticut State Program 1 PH-0220 12-31-15

Florida NELAP 4 E87358 06-30-16

Georgia State Program 4 N/A 06-30-16

Illinois NELAP 5 200010 12-09-15

Iowa State Program 7 131 04-01-16

Kansas NELAP 7 E-10229 10-31-15

Kentucky (UST) State Program 4 19 06-30-16

Kentucky (WW) State Program 4 90038 12-31-15

Louisiana NELAP 6 30613 06-30-16

Maryland State Program 3 316 03-31-16

Massachusetts State Program 1 M-TN032 06-30-16

Minnesota NELAP 5 047-999-345 12-31-15

Mississippi State Program 4 N/A 06-30-16

Montana (UST) State Program 8 NA 02-24-20

Nevada State Program 9 TN00032 07-31-15

New Hampshire NELAP 1 2963 10-09-15

New Jersey NELAP 2 TN965 09-30-15

New York NELAP 2 11342 03-31-16

North Carolina (WW/SW) State Program 4 387 12-31-15

North Dakota State Program 8 R-146 06-30-15 *

Ohio VAP State Program 5 CL0033 07-10-17

Oklahoma State Program 6 9412 08-31-15

Oregon NELAP 10 TN200001 04-27-16

Pennsylvania NELAP 3 68-00585 06-30-16

Rhode Island State Program 1 LAO00268 12-30-15

South Carolina State Program 4 84009 (001) 02-28-16

South Carolina (DW) State Program 4 84009 (002) 12-16-17

Tennessee State Program 4 2008 02-23-17

Texas NELAP 6 T104704077 08-31-15

USDA Federal S-48469 10-30-16

Utah NELAP 8 TN00032 07-31-15 *

Virginia NELAP 3 460152 06-14-16

Washington State Program 10 C789 07-19-15 *

West Virginia DEP State Program 3 219 02-28-16

Wisconsin State Program 5 998020430 08-31-15

Wyoming (UST) A2LA 8 453.07 12-31-15

TestAmerica Nashville

* Certification renewal pending - certification considered valid.
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Wagner, Heather 

From: Roddy, Jackie [Jacqueline.Roddy@arcadis-us.com]

Sent: Wednesday, April 22, 2015 9:02 AM

To: Wagner, Heather

Cc: Hagemeister, Anna

Subject: Winston-Salem Chain of Custody

Follow Up Flag: Follow up

Flag Status: Red

Attachments: Winston_COC.pdf

Page 1 of 1

4/23/2015

Heather, 

  

I received the attached COCs from Brian and noticed that he indicated analysis for Arsenic/Lead using 6010. As 

noted on our work authorization, we actually want the analysis to be done using Method 6020. As previously 

discussed, samples will also need to be sent to ALS for analysis of dissolved/total arsenic using Method 7062. 

Please confirm that you can make the paperwork adjustment on your end to ensure analysis by Method 6020 

and not 6010. 

  

Thanks, 
Jacqueline Roddy, P.E. (NC) | Staff Environmental Engineer | Jacqueline.Roddy@arcadis-us.com  
ARCADIS U.S., Inc. | 801 Corporate Center Drive, Suite 300 | Raleigh, North Carolina  27607-5073 
T: 919 415 2288  
www.arcadis-us.com 
Professional Registration / PE-NC, 37489  
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Wagner, Heather 

From: Roddy, Jackie [Jacqueline.Roddy@arcadis-us.com]

Sent: Tuesday, July 07, 2015 11:44 AM

To: Wagner, Heather

Subject: RE: Request 6020 analysis with rare earth correction for arsenic

Page 1 of 3

7/20/2015

Yes, total and dissolved arsenic using the corrected 6020 method. 

  
Jacqueline Roddy, P.E. (NC) | Staff Environmental Engineer | Jacqueline.Roddy@arcadis-us.com  
ARCADIS U.S., Inc. | 801 Corporate Center Drive, Suite 300 | Raleigh, North Carolina  27607-5073 
T: 919 415 2288  
www.arcadis-us.com 
Professional Registration / PE-NC, 37489  
  

From: Wagner, Heather [mailto:Heather.Wagner@testamericainc.com]  

Sent: Tuesday, July 07, 2015 12:43 PM 

To: Roddy, Jackie 
Subject: RE: Request 6020 analysis with rare earth correction for arsenic 

  

Jackie, 
  
Do you want us to run these samples for total and dissolved 6020? 
  
HEATHER WAGNER 

TestAmerica-Nashville 
Tel 615.301.5763 

From: Roddy, Jackie [mailto:Jacqueline.Roddy@arcadis-us.com]  

Sent: Monday, July 06, 2015 7:22 AM 
To: Wagner, Heather; Gillow, Jeff 

Subject: RE: Request 6020 analysis with rare earth correction for arsenic 

  

Heather, 

  

Sorry for the delay in my response. We only want samples WS-MW-08 and WS-MW-09 analyzed.  

  

Thanks, 
Jacqueline Roddy, P.E. (NC) | Staff Environmental Engineer | Jacqueline.Roddy@arcadis-us.com  
ARCADIS U.S., Inc. | 801 Corporate Center Drive, Suite 300 | Raleigh, North Carolina  27607-5073 
T: 919 415 2288  
www.arcadis-us.com 
Professional Registration / PE-NC, 37489  
  

From: Wagner, Heather [mailto:Heather.Wagner@testamericainc.com]  

Sent: Thursday, July 02, 2015 10:11 AM 
To: Gillow, Jeff 

Cc: Roddy, Jackie 

Subject: RE: Request 6020 analysis with rare earth correction for arsenic 

  

Jackie, 
  
Please let me know if you would like us to analyze all samples from SDG 490-77045 or only select samples. 
  
Thanks, 
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HEATHER WAGNER 

TestAmerica-Nashville 
Tel 615.301.5763 

From: Gillow, Jeff [mailto:Jeff.Gillow@arcadis-us.com]  
Sent: Wednesday, July 01, 2015 2:27 PM 

To: Burrows, Richard 
Cc: Wagner, Heather; Roddy, Jackie 

Subject: Request 6020 analysis with rare earth correction for arsenic 

  

Hello Richard, 

  

I’m working on a project where we are concerned about rare earth elements possibly interfering with the 

accurate quantification of arsenic in groundwater by method 6020. Just as you had in the past, we’ll need you to 

direct the lab to run the protocol that corrects for the neodymium and samarium interference. 

  

Heather has been working with Jackie Roddy at ARCADIS to get these samples in the cue.  

  

Thanks, 

Jeff 

  

Jeff Gillow, Ph.D. | Associate Vice President, Technical Expert -Geochemistry | jeff.gillow@arcadis-us.com  
  
ARCADIS U.S., Inc. | 630 Plaza Drive | Highlands Ranch, CO 80129 
T: 303 471 3446 | M: 303 330 6866 

ARCADIS, Imagine the result 
  
Please consider the environment before printing this email. 
  

 
This e-mail and any files transmitted with it are the property of ARCADIS U.S., Inc., and its affiliates. 
All rights, including without limitation copyright, are reserved. The proprietary information contained in 
this e-mail message, and any files transmitted with it, is intended for the use of the recipient(s) named 
above. If the reader of the e-mail is not the intended recipient, you are hereby notified that you have 
received this e-mail in error and that any review, distribution or copying of this e-mail or any files 
transmitted with it is strictly prohibited. If you have received this e-mail in error, please notify the 
sender immediately.  
 
This e-mail and any files transmitted with it are the property of ARCADIS U.S., Inc., and its affiliates. 
All rights, including without limitation copyright, are reserved. The proprietary information contained in 
this e-mail message, and any files transmitted with it, is intended for the use of the recipient(s) named 
above. If the reader of the e-mail is not the intended recipient, you are hereby notified that you have 
received this e-mail in error and that any review, distribution or copying of this e-mail or any files 
transmitted with it is strictly prohibited. If you have received this e-mail in error, please notify the 
sender immediately.  
 
This e-mail and any files transmitted with it are the property of ARCADIS U.S., Inc., and its affiliates. 
All rights, including without limitation copyright, are reserved. The proprietary information contained in 
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this e-mail message, and any files transmitted with it, is intended for the use of the recipient(s) named 
above. If the reader of the e-mail is not the intended recipient, you are hereby notified that you have 
received this e-mail in error and that any review, distribution or copying of this e-mail or any files 
transmitted with it is strictly prohibited. If you have received this e-mail in error, please notify the 
sender immediately. 
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 490-77045-2

Login Number: 77045

Question Answer Comment

Creator: McBride, Mike

List Source: TestAmerica Nashville

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a 
survey meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded. 2.7

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Nashville
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Nashville
2960 Foster Creighton Drive
Nashville, TN 37204
Tel: (615)726-0177

TestAmerica Job ID: 490-90074-2
Client Project/Site: VCC Winston Salem

For:
ARCADIS U.S., Inc.
801 Corporate Center Drive
Suite  300
Raleigh, North Carolina 27607-5073

Attn: Matt Pelton

Authorized for release by:
11/16/2015 10:22:42 AM

Heather Wagner, Project Manager I
(615)301-5763
heather.wagner@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Sample Summary
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

490-90074-1 WS-MW-07 Water 10/19/15 10:45 10/21/15 09:30

490-90074-2 WS-MW-2R Water 10/19/15 12:40 10/21/15 09:30

490-90074-3 WS-MW-05 Water 10/19/15 14:15 10/21/15 09:30

490-90074-4 WS-MW-06 Water 10/19/15 16:00 10/21/15 09:30

490-90074-5 WS-QAQC-DUP-01 Water 10/19/15 01:00 10/21/15 09:30

490-90074-6 WS-MW-09 Water 10/20/15 09:25 10/21/15 09:30

490-90074-7 WS-MW-08 Water 10/20/15 11:15 10/21/15 09:30

490-90074-8 WS-QAQC-EB-01 Water 10/20/15 11:45 10/21/15 09:30

TestAmerica Nashville
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-90074-2
Project/Site: VCC Winston Salem

Job ID: 490-90074-2

Laboratory: TestAmerica Nashville

Narrative

Add REE comment

Job Narrative

490-90074-2

Comments

No additional comments. 

Receipt 

The samples were received on 10/21/2015 9:30 AM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperature of the cooler at receipt was 1.4º C.

Metals 

Method 6020: The samples in this report were run by a modified 6020 method that corrected for rare earth element interference in arsenic 
recovery. The lab analyzed the single rare earth elements Neodymium and Samarium to determine the positive interferences on Arsenic. 

An equation was derived to calculate the correction which would offset the interference of these rare earth elements. The individual rare 
earth analytes were added to the interference check sample A (ICSA) at a concentration greater than what was expected in the samples 
(500ppb) to verify the equation was sufficient. The instrument was then calibrated for all analytes of interest including the rare earth 
elements. The client samples were then analyzed using this calibration and the derived equation. 

No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

Field Service / Mobile Lab 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica Nashville
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Definitions/Glossary
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Qualifiers

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-1Client Sample ID: WS-MW-07
Matrix: WaterDate Collected: 10/19/15 10:45

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00185 J 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 13:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00149 J 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 16:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-2Client Sample ID: WS-MW-2R
Matrix: WaterDate Collected: 10/19/15 12:40

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.000880 J 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 14:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.000859 J 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 16:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-3Client Sample ID: WS-MW-05
Matrix: WaterDate Collected: 10/19/15 14:15

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00157 J 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 12:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00106 J 0.00200 0.000500 mg/L 10/27/15 10:10 11/13/15 17:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-4Client Sample ID: WS-MW-06
Matrix: WaterDate Collected: 10/19/15 16:00

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.000533 J 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 14:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic ND 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 16:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-5Client Sample ID: WS-QAQC-DUP-01
Matrix: WaterDate Collected: 10/19/15 01:00

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.000983 J 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 14:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.000929 J 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 16:29 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-6Client Sample ID: WS-MW-09
Matrix: WaterDate Collected: 10/20/15 09:25

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00425 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 14:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00370 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 16:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-7Client Sample ID: WS-MW-08
Matrix: WaterDate Collected: 10/20/15 11:15

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00813 0.00400 0.00100 mg/L 10/24/15 14:06 11/13/15 17:42 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00557 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 16:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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QC Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Method: 6020 - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 490-292685/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 298372 Prep Batch: 292685

RL MDL

Arsenic ND 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 12:48 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-292685/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 298372 Prep Batch: 292685

Arsenic 0.100 0.1005 mg/L 101 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: WS-MW-05Lab Sample ID: 490-90074-3 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 298372 Prep Batch: 292685

Arsenic 0.00157 J 0.100 0.08988 mg/L 88 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: WS-MW-05Lab Sample ID: 490-90074-3 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 298372 Prep Batch: 292685

Arsenic 0.00157 J 0.100 0.09097 mg/L 89 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: Method BlankLab Sample ID: MB 490-292649/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 298413 Prep Batch: 292649

RL MDL

Arsenic ND 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 15:25 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-292649/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 298413 Prep Batch: 292649

Arsenic 0.100 0.09037 mg/L 90 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Method BlankLab Sample ID: MB 490-293111/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 298413 Prep Batch: 293111

RL MDL

Arsenic ND 0.00200 0.000500 mg/L 10/27/15 10:10 11/13/15 17:01 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-293111/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 298413 Prep Batch: 293111

Arsenic 0.100 0.09648 mg/L 96 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

TestAmerica Nashville
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QC Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Client Sample ID: WS-MW-05Lab Sample ID: 490-90074-3 MS
Matrix: Water Prep Type: Dissolved
Analysis Batch: 298413 Prep Batch: 293111

Arsenic 0.00106 J 0.100 0.09951 mg/L 98 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: WS-MW-05Lab Sample ID: 490-90074-3 MSD
Matrix: Water Prep Type: Dissolved
Analysis Batch: 298413 Prep Batch: 293111

Arsenic 0.00106 J 0.100 0.09960 mg/L 99 75 - 125 0 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

TestAmerica Nashville
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QC Association Summary
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Metals

Prep Batch: 292649

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A490-90074-1 WS-MW-07 Dissolved

Water 3005A490-90074-2 WS-MW-2R Dissolved

Water 3005A490-90074-4 WS-MW-06 Dissolved

Water 3005A490-90074-5 WS-QAQC-DUP-01 Dissolved

Water 3005A490-90074-6 WS-MW-09 Dissolved

Water 3005A490-90074-7 WS-MW-08 Dissolved

Water 3005ALCS 490-292649/2-A Lab Control Sample Total Recoverable

Water 3005AMB 490-292649/1-A Method Blank Total Recoverable

Prep Batch: 292685

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3010A490-90074-1 WS-MW-07 Total/NA

Water 3010A490-90074-2 WS-MW-2R Total/NA

Water 3010A490-90074-3 WS-MW-05 Total/NA

Water 3010A490-90074-3 MS WS-MW-05 Total/NA

Water 3010A490-90074-3 MSD WS-MW-05 Total/NA

Water 3010A490-90074-4 WS-MW-06 Total/NA

Water 3010A490-90074-5 WS-QAQC-DUP-01 Total/NA

Water 3010A490-90074-6 WS-MW-09 Total/NA

Water 3010A490-90074-7 WS-MW-08 Total/NA

Water 3010ALCS 490-292685/2-A Lab Control Sample Total/NA

Water 3010AMB 490-292685/1-A Method Blank Total/NA

Prep Batch: 293111

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A490-90074-3 WS-MW-05 Dissolved

Water 3005A490-90074-3 MS WS-MW-05 Dissolved

Water 3005A490-90074-3 MSD WS-MW-05 Dissolved

Water 3005ALCS 490-293111/2-A Lab Control Sample Total Recoverable

Water 3005AMB 490-293111/1-A Method Blank Total Recoverable

Analysis Batch: 298372

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020 292685490-90074-1 WS-MW-07 Total/NA

Water 6020 292685490-90074-2 WS-MW-2R Total/NA

Water 6020 292685490-90074-3 WS-MW-05 Total/NA

Water 6020 292685490-90074-3 MS WS-MW-05 Total/NA

Water 6020 292685490-90074-3 MSD WS-MW-05 Total/NA

Water 6020 292685490-90074-4 WS-MW-06 Total/NA

Water 6020 292685490-90074-5 WS-QAQC-DUP-01 Total/NA

Water 6020 292685490-90074-6 WS-MW-09 Total/NA

Water 6020 292685LCS 490-292685/2-A Lab Control Sample Total/NA

Water 6020 292685MB 490-292685/1-A Method Blank Total/NA

Analysis Batch: 298413

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020 292649490-90074-1 WS-MW-07 Dissolved

Water 6020 292649490-90074-2 WS-MW-2R Dissolved

Water 6020 293111490-90074-3 WS-MW-05 Dissolved

Water 6020 293111490-90074-3 MS WS-MW-05 Dissolved

Water 6020 293111490-90074-3 MSD WS-MW-05 Dissolved

TestAmerica Nashville
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QC Association Summary
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Metals (Continued)

Analysis Batch: 298413 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020 292649490-90074-4 WS-MW-06 Dissolved

Water 6020 292649490-90074-5 WS-QAQC-DUP-01 Dissolved

Water 6020 292649490-90074-6 WS-MW-09 Dissolved

Water 6020 292649490-90074-7 WS-MW-08 Dissolved

Water 6020 292685490-90074-7 WS-MW-08 Total/NA

Water 6020 292649LCS 490-292649/2-A Lab Control Sample Total Recoverable

Water 6020 293111LCS 490-293111/2-A Lab Control Sample Total Recoverable

Water 6020 292649MB 490-292649/1-A Method Blank Total Recoverable

Water 6020 293111MB 490-293111/1-A Method Blank Total Recoverable

TestAmerica Nashville
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-90074-2
Project/Site: VCC Winston Salem

Client Sample ID: WS-MW-07 Lab Sample ID: 490-90074-1
Matrix: WaterDate Collected: 10/19/15 10:45

Date Received: 10/21/15 09:30

Prep 3005A 10/24/15 13:18 ZLN292649 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 298413 11/13/15 16:03 CME TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 298372 11/13/15 13:24 CME TAL NSHTotal/NA

Client Sample ID: WS-MW-2R Lab Sample ID: 490-90074-2
Matrix: WaterDate Collected: 10/19/15 12:40

Date Received: 10/21/15 09:30

Prep 3005A 10/24/15 13:18 ZLN292649 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 298413 11/13/15 16:09 CME TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 298372 11/13/15 14:43 CME TAL NSHTotal/NA

Client Sample ID: WS-MW-05 Lab Sample ID: 490-90074-3
Matrix: WaterDate Collected: 10/19/15 14:15

Date Received: 10/21/15 09:30

Prep 3005A 10/27/15 10:10 ZLN293111 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 298413 11/13/15 17:11 CME TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 298372 11/13/15 12:58 CME TAL NSHTotal/NA

Client Sample ID: WS-MW-06 Lab Sample ID: 490-90074-4
Matrix: WaterDate Collected: 10/19/15 16:00

Date Received: 10/21/15 09:30

Prep 3005A 10/24/15 13:18 ZLN292649 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 298413 11/13/15 16:14 CME TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 298372 11/13/15 14:48 CME TAL NSHTotal/NA

Client Sample ID: WS-QAQC-DUP-01 Lab Sample ID: 490-90074-5
Matrix: WaterDate Collected: 10/19/15 01:00

Date Received: 10/21/15 09:30

Prep 3005A 10/24/15 13:18 ZLN292649 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 298413 11/13/15 16:29 CME TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

TestAmerica Nashville
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-90074-2
Project/Site: VCC Winston Salem

Client Sample ID: WS-QAQC-DUP-01 Lab Sample ID: 490-90074-5
Matrix: WaterDate Collected: 10/19/15 01:00

Date Received: 10/21/15 09:30

Analysis 6020 11/13/15 14:53 CME1 298372 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: WS-MW-09 Lab Sample ID: 490-90074-6
Matrix: WaterDate Collected: 10/20/15 09:25

Date Received: 10/21/15 09:30

Prep 3005A 10/24/15 13:18 ZLN292649 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 298413 11/13/15 16:35 CME TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 298372 11/13/15 14:58 CME TAL NSHTotal/NA

Client Sample ID: WS-MW-08 Lab Sample ID: 490-90074-7
Matrix: WaterDate Collected: 10/20/15 11:15

Date Received: 10/21/15 09:30

Prep 3005A 10/24/15 13:18 ZLN292649 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 298413 11/13/15 16:40 CME TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 2 298413 11/13/15 17:42 CME TAL NSHTotal/NA

Laboratory References:

 = Kelso WA, 1317 S. 13th Avenue, Kelso, WA 98626

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

TestAmerica Nashville
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Method Summary
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Method Method Description LaboratoryProtocol

SW8466020 Metals (ICP/MS) TAL NSH

NONEDissolved Arsenic 

by 7062

General Sub Contract Method

NONETotal Arsenic by 

7062

General Sub Contract Method

Protocol References:

NONE = NONE

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

 = Kelso WA, 1317 S. 13th Avenue, Kelso, WA 98626

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

TestAmerica Nashville

Page 19 of 87 11/16/2015

1

2

3

4

5

6

7

8

9

10

11

12

13

14



Certification Summary
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-90074-2
Project/Site: VCC Winston Salem

Laboratory: TestAmerica Nashville
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

A2LA NA:  NELAP & A2LAA2LA 12-31-15

A2LA ISO/IEC 17025 0453.07 12-31-15

Alaska (UST) State Program 10 UST-087 07-24-16

Arizona State Program 9 AZ0473 05-05-16

Arkansas DEQ State Program 6 88-0737 04-25-16

California State Program 9 2938 10-31-16

Connecticut State Program 1 PH-0220 12-31-15

Florida NELAP 4 E87358 06-30-16

Georgia State Program 4 N/A 06-30-16

Illinois NELAP 5 200010 12-09-15 *

Iowa State Program 7 131 04-01-16

Kansas NELAP 7 E-10229 01-31-16

Kentucky (UST) State Program 4 19 06-30-16

Kentucky (WW) State Program 4 90038 12-31-15

Louisiana NELAP 6 30613 06-30-16

Maine State Program 1 TN00032 11-03-17

Maryland State Program 3 316 03-31-16

Massachusetts State Program 1 M-TN032 06-30-16

Minnesota NELAP 5 047-999-345 12-31-16

Mississippi State Program 4 N/A 06-30-16

Montana (UST) State Program 8 NA 02-24-20

Nevada State Program 9 TN00032 07-31-16

New Hampshire NELAP 1 2963 10-09-16

New Jersey NELAP 2 TN965 11-30-15

New York NELAP 2 11342 03-31-16

North Carolina (WW/SW) State Program 4 387 12-31-15

North Dakota State Program 8 R-146 06-30-15 *

Ohio VAP State Program 5 CL0033 07-10-17

Oklahoma State Program 6 9412 08-31-16

Oregon NELAP 10 TN200001 04-27-16

Pennsylvania NELAP 3 68-00585 06-30-16

Rhode Island State Program 1 LAO00268 12-30-15

South Carolina State Program 4 84009 (001) 02-28-16

South Carolina (Do Not Use - DW) State Program 4 84009 (002) 12-16-17

Tennessee State Program 4 2008 02-23-17

Texas NELAP 6 T104704077 08-31-16

USDA Federal S-48469 10-30-16

Utah NELAP 8 TN00032 07-31-16

Virginia NELAP 3 460152 06-14-16

Washington State Program 10 C789 07-19-16

West Virginia DEP State Program 3 219 02-28-16

Wisconsin State Program 5 998020430 08-31-16

Wyoming (UST) A2LA 8 453.07 12-31-15

TestAmerica Nashville

* Certification renewal pending - certification considered valid.
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November 09, 2015 Analytical Report for Service Request No: K1512005

Heather Wagner
Test America, Incorporated, Nashville Division
2960 Foster Creighton Drive
Nashville, TN 37204

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.  
The test results meet requirements of the current NELAP standards, where applicable, and except as 
noted in the laboratory case narrative provided.  For a specific list of NELAP-accredited analytes, 
refer to the certifications section at www.alsglobal.com.  All results are intended to be considered in 
their entirety, and ALS Group USA Corp. dba ALS Environmental (ALS) is not responsible for use of 
less than the complete report.  Results apply only to the items submitted to the laboratory for analysis 
and individual items (samples) analyzed, as listed in the report.

For your reference, these analyses have been assigned our service request number
Enclosed are the results of the sample(s) submitted to our laboratory October 22, 2015

RE: VCC Winston Salem / 49001238

Dear Heather,

K1512005.

Please contact me if you have any questions.  My extension is 3275.  You may also contact me via 
email at Chris.Leaf@ALSGlobal.com.

Respectfully submitted,

ALS Group USA, Corp. dba ALS Environmental

Chris Leaf
Project Manager

ALS Group USA, Corp
1317 South 13th Avenue
Kelso, WA 98626

+1 360 577 7222
+1 360 636 1068

T :
F :

ALS Environmental

www.alsglobal.com

RIGHT SOLUTIONS | RIGHT PARTNER
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www.alsglobal.com

ALS Environmental

F :
T :

+1 360 636 1068
+1 360 577 7222

Kelso, WA 98626
1317 South 13th Avenue
ALS Group USA, Corp
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ASTM American Society for Testing and Materials

A2LA American Association for Laboratory Accreditation

CARB California Air Resources Board

CAS Number Chemical Abstract Service registry Number

CFC Chlorofluorocarbon

CFU Colony-Forming Unit

DEC Department of Environmental Conservation

DEQ Department of Environmental Quality

DHS Department of Health Services

DOE Department of Ecology

DOH Department of Health

EPA U. S. Environmental Protection Agency

ELAP Environmental Laboratory Accreditation Program

GC Gas Chromatography

GC/MS Gas Chromatography/Mass Spectrometry

LOD Limit of Detection

LOQ Limit of Quantitation

LUFT Leaking Underground Fuel Tank

M Modified
MCL Maximum Contaminant Level is the highest permissible concentration of a substance 

allowed in drinking water as established by the USEPA.

MDL Method Detection Limit

MPN Most Probable Number

MRL Method Reporting Limit

NA Not Applicable

NC Not Calculated

NCASI National Council of the Paper Industry for Air and Stream Improvement

ND Not Detected

NIOSH National Institute for Occupational Safety and Health

PQL Practical Quantitation Limit

RCRA Resource Conservation and Recovery Act

SIM Selected Ion Monitoring

TPH Total Petroleum Hydrocarbons
tr Trace level is the concentration of an analyte that is less than the PQL but greater than or 

equal to the MDL.

Acronyms
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Inorganic Data Qualifiers

* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

E The result is an estimate amount because the value exceeded the instrument calibration range.

J The result is an estimated value.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

H The holding time for this test is immediately following sample collection. The samples were analyzed as soon as possible after
receipt by the laboratory. 

Metals Data Qualifiers

# The control limit criteria is not applicable.  See case narrative.

J The result is an estimated value.

E The percent difference for the serial dilution was greater than 10%, indicating a possible matrix interference in the sample.

M The duplicate injection precision was not met.  

N The Matrix Spike sample recovery is not within control limits.  See case narrative.

S The reported value was determined by the Method of Standard Additions (MSA).

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

W The post-digestion spike for furnace AA analysis is out of control limits, while sample absorbance is less than 50% of spike 
absorbance.

i The MRL/MDL or LOQ/LOD is elevated due to a matrix interference.

X See case narrative.

+ The correlation coefficient for the MSA is less than 0.995.

Q See case narrative.  One or more quality control criteria was outside the limits.

Organic Data Qualifiers

* The result is an outlier.  See case narrative.

# The control limit criteria is not applicable.  See case narrative.

A A tentatively identified compound, a suspected aldol-condensation product.

B The analyte was found in the associated method blank at a level that is significant relative to the sample result as defined by the 
DOD or NELAC standards.

C The analyte was qualitatively confirmed using GC/MS techniques, pattern recognition, or by comparing to historical data.

D The reported result is from a dilution.

E The result is an estimated value.

J The result is an estimated value.

N The result is presumptive.  The analyte was tentatively identified, but  a confirmation analysis was not performed.

P
The GC or HPLC confirmation criteria was exceeded.  The relative percent difference is greater than 40% between the two 
analytical results.

U The analyte was analyzed for, but was not detected ("Non-detect") at or above the MRL/MDL.                                                  
DOD-QSM 4.2 definition : Analyte was not detected and is reported as less than the LOD or as defined by the project. The 
detection limit is adjusted for  dilution.

i The MRL/MDL or LOQ/LOD is elevated due to a chromatographic interference.

X See case narrative.

Q See case narrative.  One or more quality control criteria was outside the limits.

Additional Petroleum Hydrocarbon Specific Qualifiers

F The chromatographic fingerprint of the sample matches the elution pattern of the calibration standard.

L The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of lighter molecular weight constituents than the calibration standard.

H The chromatographic fingerprint of the sample resembles a petroleum product, but the elution pattern indicates the presence of a 
greater amount of heavier molecular weight constituents than the calibration standard.

O The chromatographic fingerprint of the sample resembles an oil, but does not match the calibration standard.

Y The chromatographic fingerprint of the sample resembles a petroleum product eluting in approximately the correct carbon range, 
but the elution pattern does not match the calibration standard.

Z The chromatographic fingerprint does not resemble a petroleum product.
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Agency Web Site Number

  Alaska DEC UST http://dec.alaska.gov/applications/eh/ehllabreports/USTLabs.aspx UST-040

  Arizona DHS http://www.azdhs.gov/lab/license/env.htm AZ0339

  Arkansas - DEQ http://www.adeq.state.ar.us/techsvs/labcert.htm 88-0637

  California DHS (ELAP) http://www.cdph.ca.gov/certlic/labs/Pages/ELAP.aspx 2795

  DOD ELAP http://www.denix.osd.mil/edqw/Accreditation/AccreditedLabs.cfm L14-51

  Florida DOH http://www.doh.state.fl.us/lab/EnvLabCert/WaterCert.htm E87412

  Hawaii DOH Not available -

  Idaho DHW
http://www.healthandwelfare.idaho.gov/Health/Labs/CertificationDrinkingW
aterLabs/tabid/1833/Default.aspx -

  ISO 17025 http://www.pjlabs.com/ L14-50

  Louisiana DEQ
http://www.deq.louisiana.gov/portal/DIVISIONS/PublicParticipationandPer
mitSupport/LouisianaLaboratoryAccreditationProgram.aspx 03016

  Maine DHS Not available WA01276

  Michigan DEQ http://www.michigan.gov/deq/0,1607,7-135-3307_4131_4156---,00.html 9949

  Minnesota DOH http://www.health.state.mn.us/accreditation 053-999-457

  Montana DPHHS http://www.dphhs.mt.gov/publichealth/ CERT0047

  Nevada DEP http://ndep.nv.gov/bsdw/labservice.htm WA01276

  New Jersey DEP http://www.nj.gov/dep/oqa/ WA005

  North Carolina DWQ http://www.dwqlab.org/ 605

  Oklahoma DEQ http://www.deq.state.ok.us/CSDnew/labcert.htm 9801

  Oregon – DEQ (NELAP)
http://public.health.oregon.gov/LaboratoryServices/EnvironmentalLaborator
yAccreditation/Pages/index.aspx WA100010

  South Carolina DHEC http://www.scdhec.gov/environment/envserv/ 61002

  Texas CEQ http://www.tceq.texas.gov/field/qa/env_lab_accreditation.html T104704427

  Washington DOE http://www.ecy.wa.gov/programs/eap/labs/lab-accreditation.html C544

  Wisconsin DNR http://dnr.wi.gov/ 998386840

  Wyoming (EPA Region 8) http://www.epa.gov/region8/water/dwhome/wyomingdi.html -

Kelso Laboratory Website www.alsglobal.com NA

ALS Group USA Corp. dba ALS Environmental (ALS) - Kelso
State Certifications, Accreditations, and Licenses

Analyses were performed according to our laboratory’s NELAP-approved quality assurance program.   A complete listing of 
specific NELAP-certified analytes, can be found in the certification section at www.ALSGlobal.com or at the accreditation bodies 
web site.
Please refer to the certification and/or accreditation body's web site if samples are submitted for compliance purposes.  The states 
highlighted above, require the analysis be listed on the state certification if used for compliance purposes and if the method/anlayte 
is offered by that state.
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Case Narrative 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Approved by______________________________________________ 
 

ALS ENVIRONMENTAL 
 
 
 
Client: Test America, Incorporated Service Request No.: K1512005 
Project: VCC Winston Salem/ 49001238 Date Received: 10/22/15 
Sample Matrix: Water  
 
 
 

Case Narrative 
 
 
 
All analyses were performed consistent with the quality assurance program of ALS Environmental.  This report 
contains analytical results for samples designated for Tier IV validation deliverables including summary forms and all 
of the associated raw data for each of the analyses.  When appropriate to the method, method blank results have been 
reported with each analytical test.   
 
Sample Receipt 
 
Eight water samples were received for analysis at ALS Environmental on 10/22/15.  The samples were received in 
good condition and consistent with the accompanying chain of custody form.  The samples were stored in a 
refrigerator at 4ºC upon receipt at the laboratory. 
 
Total and Dissolved Metals 
 
No anomalies associated with the analysis of these samples were observed. 
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Chain of Custody 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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TestAmerica Nashville 
2960 Foster Creighton Drive 

Nashville, TN 37204 
15) """ 

~'"' /Sub' 

I 

~~~b r Grouo 
IA<I<II"' 
1317 S. 13th Avenue, 

~Ziso 
~:.~~626 
IPhooo 

!Em'U' 

Pt~oct_N~' 
Salem 

Silo 

I 

"
0 -01 

:Lab) 

J-. 
3 

1 
5 
(p 

·: 

1 

1: I, II, Ill, IV, Other (specity) 

!Empty Kit li j by: 

~.:..... ~ 
li ; 

; 

Cu~od!.~~s ~:ct r "' ''No.: 

'Sa""''" 
'"""''" 

;~;~/2015 

IPC"' 
vu~ 

Proj~t# 

ISSOW#' 

10119115 

10/19/15 

10/19/15 

10/19/15 

10/19/15 

10119115 

10119115 

10/20/15 

10/20/15 

10/20115 

ID;~"n," 
ID•toiTi~' 

Do<.m~ 

Chain of Custody Record 

!Lob PM' 
~Heather 

'"~·· . 

II J 

~ 

I Sample Matrix I ; 
Type (YFwater. 

11 Sample (C=comp, 
So:solld, 

0---waste/oll, 

Fo.;em Water X X 

12:40 
.;,;om Water X X 

.~~;~~ Water X X 

.~~~~~ MS Water X X 

_; MSD Water X X .. ~'"'" Water X X 

F~~~~~n Water X X 

F~~~:~n Water X X 

-~~~~~n Water X X 

-~ Water X 

Sar'l]~' 

!Special 

!Date: I Time: 

14.\Sfl l';:'nj>any 
-~ 

leo""'"' 
jCompony 

~"'""'''' 

. 

• roc~;; 
_, 

'- [:J 

i I 

./ I"'~"' ot Shlpmeot 

f< I VIJ#t7.5 
Test America 

THE LEADER IN ENVIRONNENTAl TESTING 

,;~~"" 

~~=~1oft 
I~':: 

• Codeso 

A-HCL M- Hexane 
B-NaOH N-None 
C - Zn Acetate O-AsNa02 
D • Nitric Acid P-Na204S 
E-NaHS04 Q-Na2S03 
F-MeOH R- Na2S2S03 
G -Amchlor S-H2S04 
H- Ascorbic Acid T- TSP Dodecahydrate 
l-Ice U -Acetone 
J-DIWater V- MCAA 
K-EOTA W-ph4-5 
L-EDA Z- other (specify) 

: 

t1 month) 
.. "- Months 

(l_ / "~;;iz-z M rf)'l-fJ IC""P"~l' 
T7 ' ICompooy 

Compooy 

, •c """ """' """"""' 
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PC~ 
~- Cooler Receipt and Preservation Form 

Client/Project: 1£-~tAM/J/\'(,~ , ServiceRequestKJ5 JJm.5 
Received: iO~_],j(tJ Opened=97ii}f B;~/un!oaded: Lobz/; By: R,A / 

. ~ II~ 
L Samples were received via? Mail Fed Ex ~ UPS DHL PDX Courier Hand Delivered 

2. Samples were received in: (circle) Envelope 

3. Were custody seals on coolers? 

Other ________ ~/. NA 

If yes, how many and where? __ ___,/YM._,==4; .;'1HI1£_'-"-=""'---___ _ 
t/ 

N 

4. Packing material: lnser~(!fUhbie-w~Gel Dry Ice Sleeves 

5. Were custody papers properly filled out (ink, signed, etc.)? 

6. Did all bottles arrive in good condition (unbroken)? Indicate in the table below. 

7. Were all sample labels complete (i.e analysis, preservation, etc.)? 

8. Did all sample labels and tags agree with custody papers? Indicate major discrepancies in the table on page 2. 

9. Were appropriate bottles/containers and volumes received for the tests indicated? 

I 0. Were the pH-preserved bottles (see SMO GEN SOP) received at the appropriate pH? Indicate in the table below 

I L Were VOA vials received without headspace? Indicate in the table below. 

12. Was CI2/Res negative? 

NA 

NA 

NA 

NA 

NA 

NA 

~ 

QJ N 

~ N 

C) N 

~ 
N 

N 

& N 
y N 
y N 

. . . . .. .. ·. 
·sotti~Count. Out of ~~ad- :. I •.·, . ; . .· '.. y-91;,;;,. R~ag~nt Lot · ..••. . ·· .. · .• ·.· . ·,.· 

. <;, · Bottle.Tvoe .. · Teino .oH .. R~acleni . 
. .. 

SamoJeiD sDaCe Broke ·added .>Number · .: 'Initials {Time ... 

Notes, Discrepancies, & Resolutions: ___________________________________ _ 

Page __ of_ __ 
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Metals 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-001

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/19/15

10/22/15

WS-MW-07

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-001DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/19/15

10/22/15

WS-MW-07

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-002

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/19/15

10/22/15

WS-MW-2R

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-002DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/19/15

10/22/15

WS-MW-2R

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN

Page 15 of 64Page 35 of 87 11/16/2015

1

2

3

4

5

6

7

8

9

10

11

12

13

14



- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-003

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/19/15

10/22/15

WS-MW-05

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN

Page 16 of 64Page 36 of 87 11/16/2015

1

2

3

4

5

6

7

8

9

10

11

12

13

14



- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-003DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/19/15

10/22/15

WS-MW-05

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-004

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/19/15

10/22/15

WS-MW-06

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-004DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/19/15

10/22/15

WS-MW-06

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-005

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/19/15

10/22/15

WS-QAQC-DUP-01

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-005DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/19/15

10/22/15

WS-QAQC-DUP-01

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-006

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/20/15

10/22/15

WS-MW-09

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-006DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/20/15

10/22/15

WS-MW-09

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-007

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/20/15

10/22/15

WS-MW-08

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-007DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/20/15

10/22/15

WS-MW-08

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: K1512005-008

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

10/20/15

10/22/15

WS-QAQC-EB-01

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN

Page 26 of 64Page 46 of 87 11/16/2015

1

2

3

4

5

6

7

8

9

10

11

12

13

14



- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1512005

Matrix:

Lab Code: KQ1512287-01

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

VCC Winston Salem

Method Blank

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.4Arsenic U7062 1.0 2.0 10/26/15 11/05/150.4

Comments: 

Form I - IN
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ALS Group USA, Corp.

Metals
- 2a -

INITIAL AND CONTINUING CALIBRATION VERIFICATION

dba ALS Environmental

Analyte

ICV Source: CCV Source:

%R(1)

 Continuing Calibration 

 True     Found     %R(1)  True       Found    

Initial Calibration

 Concentration Units:

%R(1)  Found    

Inorganic Ventures ALS MIXED

Test America, IncorporatedClient:

Project No.:

Project Name:

49001238

VCC Winston Salem

Method

K1512005Service Request:

ug/L

107 1058.20 8.06 7.881097.50 7.50Arsenic 7062

Form II (Part 1) - IN
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ALS Group USA, Corp.

Metals
- 2a -

INITIAL AND CONTINUING CALIBRATION VERIFICATION

dba ALS Environmental

Analyte

ICV Source: CCV Source:

%R(1)

 Continuing Calibration 

 True     Found     %R(1)  True       Found    

Initial Calibration

 Concentration Units:

%R(1)  Found    

Inorganic Ventures ALS MIXED

Test America, IncorporatedClient:

Project No.:

Project Name:

49001238

VCC Winston Salem

Method

K1512005Service Request:

ug/L

105 1067.86 7.967.50Arsenic 7062

Form II (Part 1) - IN
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CRDL STANDARD FOR AA AND ICP

ALS Group USA, Corp.

Metals
- 2b -

dba ALS Environmental

Analyte
%R

          CRDL Standard for ICP
      Initial                  Final 

 True       Found  %R  True          Found     

CRDL Standard for AA

 Concentration Units: 

%R  Found   

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

VCC Winston Salem

K1512005Service Request:

ug/L

0.490.50 98Arsenic

Form II (Part 2) - IN
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 - 3 -
BLANKS 

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte

Preparation Blank Matrix (soil/water):

Preparation Blank Concentration Units (ug/L or mg/kg):

 Continuing Calibration
     Blank (ug/L) 

C CC C321

WATER

Initial
 Calib.
 Blank
 (ug/L)

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

VCC Winston Salem

K1512005Service Request:

Method

ug/L

0.2 0.2 0.20.2Arsenic U U UU 7062

Form III - IN
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 - 3 -
BLANKS 

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte

Preparation Blank Matrix (soil/water):

Preparation Blank Concentration Units (ug/L or mg/kg):

 Continuing Calibration
     Blank (ug/L) 

C CC C321

WATER

Initial
 Calib.
 Blank
 (ug/L)

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

VCC Winston Salem

K1512005Service Request:

Method

ug/L

0.2Arsenic U 7062

Form III - IN
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 - 5A -
 SPIKE SAMPLE RECOVERY

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte
 Spike
 Result    QC Method

Control
Limit %R %R

C

WS-MW-05SSample Name: Lab Code: K1512005-003DISSS

Client: Test America, Incorporated

Project No.:

Service Request: K1512005

Matrix:

Units:

WATER

UG/L

Basis: NA

49001238

VCC Winston SalemProject Name:

 Sample
Result  

Spike
Added

0.475 - 125 15.7 16.00 98.1UArsenic 7062

Form V (PART 1) - IN

An empty field in the Control Limit column indicates the control limit is not applicable
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 - 5A -
 SPIKE SAMPLE RECOVERY

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte
 Spike
 Result    QC Method

Control
Limit %R %R

C

WS-MW-05SSample Name: Lab Code: K1512005-003S

Client: Test America, Incorporated

Project No.:

Service Request: K1512005

Matrix:

Units:

WATER

UG/L

Basis: NA

49001238

VCC Winston SalemProject Name:

 Sample
Result  

Spike
Added

0.475 - 125 17.7 16.00 110.6UArsenic 7062

Form V (PART 1) - IN

An empty field in the Control Limit column indicates the control limit is not applicable
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 - 5B -
POST SPIKE SAMPLE RECOVERY

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte
 Spike
 Result    QC Method

Control
Limit %R %R

C

WS-MW-07ASample Name: Lab Code: K1512005-001A

Client: Test America, Incorporated

Project No.:

Service Request: K1512005

Matrix:

Units:

WATER

UG/L

Basis: NA

49001238

VCC Winston SalemProject Name:

 Sample
Result  

Spike
Added

0.280 - 120 5.5 5.0 110Arsenic 7062

Form V (PART 2) - IN
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 - 6 -
DUPLICATES

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte Sample (S) QC Method
Control
Limit RPDC Duplicate (D)

WS-MW-05DSample Name: Lab Code: K1512005-003D

Client: Test America, Incorporated

Project No.:

Service Request: K1512005

Matrix:

Units:

WATER

UG/L

Basis: NA

49001238

VCC Winston SalemProject Name:

0.40.4Arsenic U U 7062

Form VI - IN

An empty field in the Control Limit column indicates the control limit is not applicable.
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 - 6 -
DUPLICATES

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte Sample (S) QC Method
Control
Limit RPDC Duplicate (D)

WS-MW-05DSample Name: Lab Code: K1512005-003DISSD

Client: Test America, Incorporated

Project No.:

Service Request: K1512005

Matrix:

Units:

WATER

UG/L

Basis: NA

49001238

VCC Winston SalemProject Name:

0.40.2Arsenic U U 7062

Form VI - IN

An empty field in the Control Limit column indicates the control limit is not applicable.
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 - 7 -
LABORATORY CONTROL SAMPLE

ALS Group USA, Corp.

Metals

dba ALS Environmental

Analyte

Solid LCS Source:Aqueous LCS Source:

%R

   Solid  (mg/kg) 

 True       Found  %R  True          Found     

   Aqueous  (ug/L)

C   Limits 

ALS MIXED

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

VCC Winston Salem

K1512005Service Request:

11.7 10 117.0Arsenic

Form VII - IN
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ALS Group USA, Corp.
dba ALS Environmental

DETECTION LIMITS

- 10 - 

Metals

Analyte M

ICP/ICP-MS ID #:

 Back-
ground

AA ID #:GFAA ID #: K-FLAA-02

Wave- 
length 
(nm)

MRL MDL

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

VCC Winston Salem

K1512005Service Request:

ug/L ug/L

Arsenic 193.6 0.5 0.2 H

Comments: 

Form X - IN
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-13-
PREPARATION LOG

Method:

ALS Group USA, Corp.

F

Preparation Date
Initial Volume

Sample ID

Metals

Final
Volume(mL)

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

VCC Winston Salem

K1512005Service Request:

dba ALS Environmental

25.0K1512005-001 25.010/26/15
25.0K1512005-001DISS 25.010/26/15
25.0K1512005-002 25.010/26/15
25.0K1512005-002DISS 25.010/26/15
25.0K1512005-003 25.010/26/15
25.0K1512005-003D 25.010/26/15
25.0K1512005-003DISS 25.010/26/15
25.0K1512005-003DISSD 25.010/26/15
25.0K1512005-003DISSS 25.010/26/15
25.0K1512005-003S 25.010/26/15
25.0K1512005-004 25.010/26/15
25.0K1512005-004DISS 25.010/26/15
25.0K1512005-005 25.010/26/15
25.0K1512005-005DISS 25.010/26/15
25.0K1512005-006 25.010/26/15
25.0K1512005-006DISS 25.010/26/15
25.0K1512005-007 25.010/26/15
25.0K1512005-007DISS 25.010/26/15
25.0K1512005-008 25.010/26/15
25.0KQ1512287-01 25.010/26/15
25.0KQ1512287-02 25.010/26/15

Form XIII - IN
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ANALYSIS RUN LOG

Instrument ID Number: Method:

Start Date: End Date:11/05/15 11/05/15

HK-FLAA-02

Metals

ALS Group USA, Corp.

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

VCC Winston Salem

K1512005Service Request:

- 14 -

Run Number: 110515-As2 edit

dba ALS Environmental

Sample
No.

Time % R 
Analytes 

A
L

S
B

A
S

B
A

B
E

C
D

C
A

C
R

C
O

C
U

F
E

P
B

M
G

M
N

H
G

N
I

K S
E

A
G

N
A

T
L

V Z
N

C
N

D/F 

1.0ZZZZZZ 13:41
1.0ZZZZZZ 13:42
1.0ZZZZZZ 13:46
1.0ZZZZZZ 13:48
1.0ZZZZZZ 13:50
1.0ZZZZZZ 13:52
1.0ZZZZZZ 13:54
1.0ZZZZZZ 13:57
1.0CAL BLK X14:04
1.0STD 0.5 X14:06
1.0STD 1.0 X14:09
1.0STD 5.0 X14:11
1.0STD 7.5 X14:13
1.0STD 10.0 X14:15
1.0ZZZZZZ 14:17
1.0ICV1 X14:20
1.0ICB1 X14:22
1.0LLICV X14:24
1.0CCV1 X14:26
1.0CCB1 X14:28
2.0KQ1512287-01 X14:30
2.0ZZZZZZ 14:33
2.0K1512005-001 X14:35
2.0K1512005-001A X14:37
2.0K1512005-002 X14:39
2.0K1512005-003 X14:41
2.0K1512005-003D X14:44
2.0K1512005-003S X14:46
2.0K1512005-004 X14:48
2.0K1512005-005 X14:50
1.0CCV2 X14:52
1.0CCB2 X14:54

* - Denotes additional elements (other than the standard CLP elements) are represented on another Form 14 

Form XIV - IN
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ANALYSIS RUN LOG

Instrument ID Number: Method:

Start Date: End Date:11/05/15 11/05/15

HK-FLAA-02

Metals

ALS Group USA, Corp.

Client: Test America, Incorporated

Project No.:

Project Name:

49001238

VCC Winston Salem

K1512005Service Request:

- 14 -

Run Number: 110515-As2 edit

dba ALS Environmental

Sample
No.

Time % R 
Analytes 

A
L

S
B

A
S

B
A

B
E

C
D

C
A

C
R

C
O

C
U

F
E

P
B

M
G

M
N

H
G

N
I

K S
E

A
G

N
A

T
L

V Z
N

C
N

D/F 

2.0K1512005-006 X14:57
2.0K1512005-007 X14:59
2.0K1512005-008 X15:01
2.0K1512005-001DISS X15:03
2.0K1512005-002DISS X15:05
2.0K1512005-003DISS X15:07
2.0K1512005-003DISSD X15:09
2.0K1512005-003DISSS X15:12
2.0K1512005-004DISS X15:14
2.0K1512005-005DISS X15:16
1.0CCV3 X15:18
1.0CCB3 X15:20
2.0K1512005-006DISS X15:23
2.0K1512005-007DISS X15:25
2.0KQ1512287-02 X15:27
1.0CCV4 X15:29
1.0CCB4 X15:31

* - Denotes additional elements (other than the standard CLP elements) are represented on another Form 14 

Form XIV - IN
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Raw Data 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Metals 

ALS Environmental—Kelso Laboratory 
1317 South 13th Avenue, Kelso, WA 98626 
Phone (360)577-7222 Fax (360)636-1068 
www.alsglobal.com 

RIGHT SOLUTIONS |  RIGHT PARTNER 
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 490-90074-2

Login Number: 90074

Question Answer Comment

Creator: Gundi, Hozar K

List Source: TestAmerica Nashville

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a survey 
meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Nashville
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Nashville
2960 Foster Creighton Drive
Nashville, TN 37204
Tel: (615)726-0177

TestAmerica Job ID: 490-90074-1
Client Project/Site: VCC Winston Salem

For:
ARCADIS U.S., Inc.
801 Corporate Center Drive
Suite  300
Raleigh, North Carolina 27607-5073

Attn: Matt Pelton

Authorized for release by:
11/9/2015 2:54:53 PM

Heather Wagner, Project Manager I
(615)301-5763
heather.wagner@testamericainc.com

The test results in this report meet all 2003 NELAC and 2009 TNI requirements for accredited
parameters, exceptions are noted in this report. This report may not be reproduced except in full,
and with written approval from the laboratory. For questions please contact the Project Manager
at the e-mail address or telephone number listed on this page.

This report has been electronically signed and authorized by the signatory. Electronic signature is
intended to be the legally binding equivalent of a traditionally handwritten signature.

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Sample Summary
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

490-90074-1 WS-MW-07 Water 10/19/15 10:45 10/21/15 09:30

490-90074-2 WS-MW-2R Water 10/19/15 12:40 10/21/15 09:30

490-90074-3 WS-MW-05 Water 10/19/15 14:15 10/21/15 09:30

490-90074-4 WS-MW-06 Water 10/19/15 16:00 10/21/15 09:30

490-90074-5 WS-QAQC-DUP-01 Water 10/19/15 01:00 10/21/15 09:30

490-90074-6 WS-MW-09 Water 10/20/15 09:25 10/21/15 09:30

490-90074-7 WS-MW-08 Water 10/20/15 11:15 10/21/15 09:30

490-90074-8 WS-QAQC-EB-01 Water 10/20/15 11:45 10/21/15 09:30

TestAmerica Nashville
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Case Narrative
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-90074-1
Project/Site: VCC Winston Salem

Job ID: 490-90074-1

Laboratory: TestAmerica Nashville

Narrative

Job Narrative

490-90074-1

Comments

No additional comments. 

Receipt 

The samples were received on 10/21/2015 9:30 AM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperature of the cooler at receipt was 1.4º C.

Metals 

Method(s) 6020: The following samples was diluted due to the nature of the sample matrix: WS-MW-09 (490-90074-6) and WS-MW-08 
(490-90074-7).  Elevated reporting limits (RLs) are provided.

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.

Field Service / Mobile Lab 
No analytical or quality issues were noted, other than those described in the Definitions/Glossary page.

TestAmerica Nashville
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Definitions/Glossary
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Qualifiers

Metals

Qualifier Description

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not 

applicable.

Qualifier

E Result exceeded calibration range.

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-1Client Sample ID: WS-MW-07
Matrix: WaterDate Collected: 10/19/15 10:45

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00474 0.00200 0.000500 mg/L 10/24/15 14:06 11/05/15 15:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 13:40 1Lead 0.000651 J

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00336 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 04:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 13:18 10/29/15 04:51 1Lead 0.000655 J
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-2Client Sample ID: WS-MW-2R
Matrix: WaterDate Collected: 10/19/15 12:40

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00350 0.00200 0.000500 mg/L 10/24/15 14:06 11/05/15 16:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 13:45 1Lead 0.0158

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00171 J 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 04:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 13:18 10/29/15 04:57 1Lead 0.0108
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-3Client Sample ID: WS-MW-05
Matrix: WaterDate Collected: 10/19/15 14:15

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00373 0.00200 0.000500 mg/L 10/24/15 14:06 11/06/15 19:46 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 12:43 1Lead 0.00202

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00496 0.00200 0.000500 mg/L 10/27/15 10:10 10/30/15 16:52 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/27/15 10:10 10/30/15 16:52 1Lead 0.00125 J

TestAmerica Nashville

Page 8 of 25 11/9/2015

1

2

3

4

5

6

7

8

9

10

11

12

13



Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-4Client Sample ID: WS-MW-06
Matrix: WaterDate Collected: 10/19/15 16:00

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00175 J 0.00200 0.000500 mg/L 10/24/15 14:06 11/05/15 16:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 13:50 1Lead 0.0458

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.000963 J 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 05:12 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 13:18 10/29/15 05:12 1Lead 0.0315

TestAmerica Nashville

Page 9 of 25 11/9/2015

1

2

3

4

5

6

7

8

9

10

11

12

13



Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-5Client Sample ID: WS-QAQC-DUP-01
Matrix: WaterDate Collected: 10/19/15 01:00

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00225 0.00200 0.000500 mg/L 10/24/15 14:06 11/06/15 20:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 13:55 1Lead 0.0161

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00202 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 05:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 13:18 10/29/15 05:17 1Lead 0.0109
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-6Client Sample ID: WS-MW-09
Matrix: WaterDate Collected: 10/20/15 09:25

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00971 J 0.0200 0.00500 mg/L 10/24/15 14:06 11/07/15 14:26 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 14:01 1Lead 0.000374 J

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00904 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 05:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 13:18 10/29/15 05:23 1Lead 0.000227 J
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-7Client Sample ID: WS-MW-08
Matrix: WaterDate Collected: 10/20/15 11:15

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.0204 0.0200 0.00500 mg/L 10/24/15 14:06 11/07/15 14:31 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 14:06 1Lead 0.00382

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.0129 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 05:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 13:18 10/29/15 05:28 1Lead 0.00269
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-8Client Sample ID: WS-QAQC-EB-01
Matrix: WaterDate Collected: 10/20/15 11:45

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic ND 0.00200 0.000500 mg/L 10/24/15 14:06 11/06/15 20:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 14:13 1Lead ND
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QC Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Method: 6020 - Metals (ICP/MS)

Client Sample ID: Method BlankLab Sample ID: MB 490-292685/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 294891 Prep Batch: 292685

RL MDL

Lead ND 0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 12:32 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Method BlankLab Sample ID: MB 490-292685/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 296537 Prep Batch: 292685

RL MDL

Arsenic ND 0.00200 0.000500 mg/L 10/24/15 14:06 11/06/15 19:35 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-292685/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 294891 Prep Batch: 292685

Lead 0.100 0.1100 mg/L 110 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-292685/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 296537 Prep Batch: 292685

Arsenic 0.100 0.09354 mg/L 94 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: WS-MW-05Lab Sample ID: 490-90074-3 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 294891 Prep Batch: 292685

Lead 0.00202 0.100 0.1099 mg/L 108 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: WS-MW-05Lab Sample ID: 490-90074-3 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 296537 Prep Batch: 292685

Arsenic 0.00373 0.100 0.08205 mg/L 78 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: WS-MW-05Lab Sample ID: 490-90074-3 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 294891 Prep Batch: 292685

Lead 0.00202 0.100 0.1135 mg/L 111 75 - 125 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: WS-MW-05Lab Sample ID: 490-90074-3 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 296537 Prep Batch: 292685

Arsenic 0.00373 0.100 0.08660 mg/L 83 75 - 125 5 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Client Sample ID: Method BlankLab Sample ID: MB 490-292303/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 292903 Prep Batch: 292303

RL MDL

Arsenic ND 0.00200 0.000500 mg/L 10/23/15 09:23 10/24/15 15:55 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0002000.00200 mg/L 10/23/15 09:23 10/24/15 15:55 1Lead

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-292303/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 292903 Prep Batch: 292303

Arsenic 0.100 0.09299 mg/L 93 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Lead 0.100 0.09564 mg/L 96 80 - 120

Client Sample ID: Method BlankLab Sample ID: MB 490-292649/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 293823 Prep Batch: 292649

RL MDL

Arsenic ND 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 03:08 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0002000.00200 mg/L 10/24/15 13:18 10/29/15 03:08 1Lead

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-292649/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 293823 Prep Batch: 292649

Arsenic 0.100 0.08709 mg/L 87 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Lead 0.100 0.09019 mg/L 90 80 - 120

Client Sample ID: Method BlankLab Sample ID: MB 490-293111/1-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 294891 Prep Batch: 293111

RL MDL

Arsenic ND 0.00200 0.000500 mg/L 10/27/15 10:10 10/30/15 16:42 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.0002000.00200 mg/L 10/27/15 10:10 10/30/15 16:42 1Lead

Client Sample ID: Lab Control SampleLab Sample ID: LCS 490-293111/2-A
Matrix: Water Prep Type: Total Recoverable
Analysis Batch: 294891 Prep Batch: 293111

Arsenic 0.100 0.09752 mg/L 98 80 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Lead 0.100 0.1014 mg/L 101 80 - 120

Client Sample ID: Matrix SpikeLab Sample ID: 490-89853-A-19-A MS
Matrix: Water Prep Type: Dissolved
Analysis Batch: 292903 Prep Batch: 292303

Arsenic 22.2 E 0.100 22.71 E 4 mg/L 510 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Lead ND 0.100 0.09131 mg/L 91 75 - 125
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QC Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Method: 6020 - Metals (ICP/MS) (Continued)

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 490-89853-B-19-B MSD
Matrix: Water Prep Type: Dissolved
Analysis Batch: 292903 Prep Batch: 292303

Arsenic 22.2 E 0.100 20.74 E 4 mg/L -1460 75 - 125 9 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Lead ND 0.100 0.08925 mg/L 89 75 - 125 2 20

Client Sample ID: Matrix SpikeLab Sample ID: 490-90023-B-3-B MS
Matrix: Water Prep Type: Dissolved
Analysis Batch: 293823 Prep Batch: 292649

Lead ND 0.100 0.1002 mg/L 100 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 490-90023-B-3-C MSD
Matrix: Water Prep Type: Dissolved
Analysis Batch: 293823 Prep Batch: 292649

Lead ND 0.100 0.09942 mg/L 99 75 - 125 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Client Sample ID: WS-MW-05Lab Sample ID: 490-90074-3 MS
Matrix: Water Prep Type: Dissolved
Analysis Batch: 294891 Prep Batch: 293111

Arsenic 0.00496 0.100 0.08049 mg/L 76 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Lead 0.00125 J 0.100 0.1110 mg/L 110 75 - 125

Client Sample ID: WS-MW-05Lab Sample ID: 490-90074-3 MSD
Matrix: Water Prep Type: Dissolved
Analysis Batch: 294891 Prep Batch: 293111

Arsenic 0.00496 0.100 0.08787 mg/L 83 75 - 125 9 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Lead 0.00125 J 0.100 0.1170 mg/L 116 75 - 125 5 20
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QC Association Summary
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Metals

Prep Batch: 292303

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A490-89853-A-19-A MS Matrix Spike Dissolved

Water 3005A490-89853-B-19-B MSD Matrix Spike Duplicate Dissolved

Water 3005ALCS 490-292303/2-A Lab Control Sample Total Recoverable

Water 3005AMB 490-292303/1-A Method Blank Total Recoverable

Prep Batch: 292649

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A490-90023-B-3-B MS Matrix Spike Dissolved

Water 3005A490-90023-B-3-C MSD Matrix Spike Duplicate Dissolved

Water 3005A490-90074-1 WS-MW-07 Dissolved

Water 3005A490-90074-2 WS-MW-2R Dissolved

Water 3005A490-90074-4 WS-MW-06 Dissolved

Water 3005A490-90074-5 WS-QAQC-DUP-01 Dissolved

Water 3005A490-90074-6 WS-MW-09 Dissolved

Water 3005A490-90074-7 WS-MW-08 Dissolved

Water 3005ALCS 490-292649/2-A Lab Control Sample Total Recoverable

Water 3005AMB 490-292649/1-A Method Blank Total Recoverable

Prep Batch: 292685

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3010A490-90074-1 WS-MW-07 Total/NA

Water 3010A490-90074-2 WS-MW-2R Total/NA

Water 3010A490-90074-3 WS-MW-05 Total/NA

Water 3010A490-90074-3 MS WS-MW-05 Total/NA

Water 3010A490-90074-3 MSD WS-MW-05 Total/NA

Water 3010A490-90074-4 WS-MW-06 Total/NA

Water 3010A490-90074-5 WS-QAQC-DUP-01 Total/NA

Water 3010A490-90074-6 WS-MW-09 Total/NA

Water 3010A490-90074-7 WS-MW-08 Total/NA

Water 3010A490-90074-8 WS-QAQC-EB-01 Total/NA

Water 3010ALCS 490-292685/2-A Lab Control Sample Total/NA

Water 3010AMB 490-292685/1-A Method Blank Total/NA

Analysis Batch: 292903

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020 292303490-89853-A-19-A MS Matrix Spike Dissolved

Water 6020 292303490-89853-B-19-B MSD Matrix Spike Duplicate Dissolved

Water 6020 292303LCS 490-292303/2-A Lab Control Sample Total Recoverable

Water 6020 292303MB 490-292303/1-A Method Blank Total Recoverable

Prep Batch: 293111

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 3005A490-90074-3 WS-MW-05 Dissolved

Water 3005A490-90074-3 MS WS-MW-05 Dissolved

Water 3005A490-90074-3 MSD WS-MW-05 Dissolved

Water 3005ALCS 490-293111/2-A Lab Control Sample Total Recoverable

Water 3005AMB 490-293111/1-A Method Blank Total Recoverable

Analysis Batch: 293823

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020 292649490-90023-B-3-B MS Matrix Spike Dissolved
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QC Association Summary
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Metals (Continued)

Analysis Batch: 293823 (Continued)

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020 292649490-90023-B-3-C MSD Matrix Spike Duplicate Dissolved

Water 6020 292649490-90074-1 WS-MW-07 Dissolved

Water 6020 292649490-90074-2 WS-MW-2R Dissolved

Water 6020 292649490-90074-4 WS-MW-06 Dissolved

Water 6020 292649490-90074-5 WS-QAQC-DUP-01 Dissolved

Water 6020 292649490-90074-6 WS-MW-09 Dissolved

Water 6020 292649490-90074-7 WS-MW-08 Dissolved

Water 6020 292649LCS 490-292649/2-A Lab Control Sample Total Recoverable

Water 6020 292649MB 490-292649/1-A Method Blank Total Recoverable

Analysis Batch: 294891

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020 292685490-90074-1 WS-MW-07 Total/NA

Water 6020 292685490-90074-2 WS-MW-2R Total/NA

Water 6020 293111490-90074-3 WS-MW-05 Dissolved

Water 6020 292685490-90074-3 WS-MW-05 Total/NA

Water 6020 293111490-90074-3 MS WS-MW-05 Dissolved

Water 6020 292685490-90074-3 MS WS-MW-05 Total/NA

Water 6020 293111490-90074-3 MSD WS-MW-05 Dissolved

Water 6020 292685490-90074-3 MSD WS-MW-05 Total/NA

Water 6020 292685490-90074-4 WS-MW-06 Total/NA

Water 6020 292685490-90074-5 WS-QAQC-DUP-01 Total/NA

Water 6020 292685490-90074-6 WS-MW-09 Total/NA

Water 6020 292685490-90074-7 WS-MW-08 Total/NA

Water 6020 292685490-90074-8 WS-QAQC-EB-01 Total/NA

Water 6020 292685LCS 490-292685/2-A Lab Control Sample Total/NA

Water 6020 293111LCS 490-293111/2-A Lab Control Sample Total Recoverable

Water 6020 292685MB 490-292685/1-A Method Blank Total/NA

Water 6020 293111MB 490-293111/1-A Method Blank Total Recoverable

Analysis Batch: 296262

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020 292685490-90074-1 WS-MW-07 Total/NA

Water 6020 292685490-90074-2 WS-MW-2R Total/NA

Water 6020 292685490-90074-4 WS-MW-06 Total/NA

Analysis Batch: 296537

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020 292685490-90074-3 WS-MW-05 Total/NA

Water 6020 292685490-90074-3 MS WS-MW-05 Total/NA

Water 6020 292685490-90074-3 MSD WS-MW-05 Total/NA

Water 6020 292685490-90074-5 WS-QAQC-DUP-01 Total/NA

Water 6020 292685490-90074-8 WS-QAQC-EB-01 Total/NA

Water 6020 292685LCS 490-292685/2-A Lab Control Sample Total/NA

Water 6020 292685MB 490-292685/1-A Method Blank Total/NA

Analysis Batch: 296759

Lab Sample ID Client Sample ID Prep Type Matrix Method Prep Batch

Water 6020 292685490-90074-6 WS-MW-09 Total/NA

Water 6020 292685490-90074-7 WS-MW-08 Total/NA

TestAmerica Nashville
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-90074-1
Project/Site: VCC Winston Salem

Client Sample ID: WS-MW-07 Lab Sample ID: 490-90074-1
Matrix: WaterDate Collected: 10/19/15 10:45

Date Received: 10/21/15 09:30

Prep 3005A 10/24/15 13:18 ZLN292649 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 293823 10/29/15 04:51 KKK TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 294891 10/30/15 13:40 CME TAL NSHTotal/NA

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 296262 11/05/15 15:58 CME TAL NSHTotal/NA

Client Sample ID: WS-MW-2R Lab Sample ID: 490-90074-2
Matrix: WaterDate Collected: 10/19/15 12:40

Date Received: 10/21/15 09:30

Prep 3005A 10/24/15 13:18 ZLN292649 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 293823 10/29/15 04:57 KKK TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 294891 10/30/15 13:45 CME TAL NSHTotal/NA

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 296262 11/05/15 16:04 CME TAL NSHTotal/NA

Client Sample ID: WS-MW-05 Lab Sample ID: 490-90074-3
Matrix: WaterDate Collected: 10/19/15 14:15

Date Received: 10/21/15 09:30

Prep 3005A 10/27/15 10:10 ZLN293111 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 294891 10/30/15 16:52 CME TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 294891 10/30/15 12:43 CME TAL NSHTotal/NA

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 296537 11/06/15 19:46 KKK TAL NSHTotal/NA

Client Sample ID: WS-MW-06 Lab Sample ID: 490-90074-4
Matrix: WaterDate Collected: 10/19/15 16:00

Date Received: 10/21/15 09:30

Prep 3005A 10/24/15 13:18 ZLN292649 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 293823 10/29/15 05:12 KKK TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 294891 10/30/15 13:50 CME TAL NSHTotal/NA

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 296262 11/05/15 16:09 CME TAL NSHTotal/NA

TestAmerica Nashville
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Lab Chronicle
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-90074-1
Project/Site: VCC Winston Salem

Client Sample ID: WS-QAQC-DUP-01 Lab Sample ID: 490-90074-5
Matrix: WaterDate Collected: 10/19/15 01:00

Date Received: 10/21/15 09:30

Prep 3005A 10/24/15 13:18 ZLN292649 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 293823 10/29/15 05:17 KKK TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 294891 10/30/15 13:55 CME TAL NSHTotal/NA

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 296537 11/06/15 20:11 KKK TAL NSHTotal/NA

Client Sample ID: WS-MW-09 Lab Sample ID: 490-90074-6
Matrix: WaterDate Collected: 10/20/15 09:25

Date Received: 10/21/15 09:30

Prep 3005A 10/24/15 13:18 ZLN292649 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 293823 10/29/15 05:23 KKK TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 294891 10/30/15 14:01 CME TAL NSHTotal/NA

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 10 296759 11/07/15 14:26 KKK TAL NSHTotal/NA

Client Sample ID: WS-MW-08 Lab Sample ID: 490-90074-7
Matrix: WaterDate Collected: 10/20/15 11:15

Date Received: 10/21/15 09:30

Prep 3005A 10/24/15 13:18 ZLN292649 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Dissolved

Analysis 6020 1 293823 10/29/15 05:28 KKK TAL NSHDissolved

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 294891 10/30/15 14:06 CME TAL NSHTotal/NA

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 10 296759 11/07/15 14:31 KKK TAL NSHTotal/NA

Client Sample ID: WS-QAQC-EB-01 Lab Sample ID: 490-90074-8
Matrix: WaterDate Collected: 10/20/15 11:45

Date Received: 10/21/15 09:30

Prep 3010A 10/24/15 14:06 ZLN292685 TAL NSH

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 6020 1 294891 10/30/15 14:13 CME TAL NSHTotal/NA

Prep 3010A 292685 10/24/15 14:06 ZLN TAL NSHTotal/NA

Analysis 6020 1 296537 11/06/15 20:37 KKK TAL NSHTotal/NA

Laboratory References:

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177
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Method Summary
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Method Method Description LaboratoryProtocol

SW8466020 Metals (ICP/MS) TAL NSH

Protocol References:

SW846 = "Test Methods For Evaluating Solid Waste, Physical/Chemical Methods", Third Edition, November 1986 And Its Updates.

Laboratory References:

TAL NSH = TestAmerica Nashville, 2960 Foster Creighton Drive, Nashville, TN 37204, TEL (615)726-0177

TestAmerica Nashville
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Certification Summary
Client: ARCADIS U.S., Inc. TestAmerica Job ID: 490-90074-1
Project/Site: VCC Winston Salem

Laboratory: TestAmerica Nashville
All certifications held by this laboratory are listed.  Not all certifications are applicable to this report.

Authority Program EPA Region Certification ID Expiration Date

A2LA NA:  NELAP & A2LAA2LA 12-31-15

A2LA ISO/IEC 17025 0453.07 12-31-15

Alaska (UST) State Program 10 UST-087 07-24-16

Arizona State Program 9 AZ0473 05-05-16

Arkansas DEQ State Program 6 88-0737 04-25-16

California State Program 9 2938 10-31-16

Connecticut State Program 1 PH-0220 12-31-15

Florida NELAP 4 E87358 06-30-16

Georgia State Program 4 N/A 06-30-16

Illinois NELAP 5 200010 12-09-15 *

Iowa State Program 7 131 04-01-16

Kansas NELAP 7 E-10229 01-31-16

Kentucky (UST) State Program 4 19 06-30-16

Kentucky (WW) State Program 4 90038 12-31-15

Louisiana NELAP 6 30613 06-30-16

Maine State Program 1 TN00032 11-03-17

Maryland State Program 3 316 03-31-16

Massachusetts State Program 1 M-TN032 06-30-16

Minnesota NELAP 5 047-999-345 12-31-16

Mississippi State Program 4 N/A 06-30-16

Montana (UST) State Program 8 NA 02-24-20

Nevada State Program 9 TN00032 07-31-16

New Hampshire NELAP 1 2963 10-09-16

New Jersey NELAP 2 TN965 11-30-15

New York NELAP 2 11342 03-31-16

North Carolina (WW/SW) State Program 4 387 12-31-15

North Dakota State Program 8 R-146 06-30-15 *

Ohio VAP State Program 5 CL0033 07-10-17

Oklahoma State Program 6 9412 08-31-16

Oregon NELAP 10 TN200001 04-27-16

Pennsylvania NELAP 3 68-00585 06-30-16

Rhode Island State Program 1 LAO00268 12-30-15

South Carolina State Program 4 84009 (001) 02-28-16

South Carolina (Do Not Use - DW) State Program 4 84009 (002) 12-16-17

Tennessee State Program 4 2008 02-23-17

Texas NELAP 6 T104704077 08-31-16

USDA Federal S-48469 10-30-16

Utah NELAP 8 TN00032 07-31-16

Virginia NELAP 3 460152 06-14-16

Washington State Program 10 C789 07-19-16

West Virginia DEP State Program 3 219 02-28-16

Wisconsin State Program 5 998020430 08-31-16

Wyoming (UST) A2LA 8 453.07 12-31-15

TestAmerica Nashville

* Certification renewal pending - certification considered valid.
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Login Sample Receipt Checklist

Client: ARCADIS U.S., Inc. Job Number: 490-90074-1

Login Number: 90074

Question Answer Comment

Creator: Gundi, Hozar K

List Source: TestAmerica Nashville

List Number: 1

TrueRadioactivity wasn't checked or is </= background as measured by a 
survey meter.

TrueThe cooler's custody seal, if present, is intact.

N/ASample custody seals, if present, are intact.

TrueThe cooler or samples do not appear to have been compromised or 
tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the containers received and the COC.

TrueSamples are received within Holding Time.

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

TrueThere is sufficient vol. for all requested analyses, incl. any requested 
MS/MSDs

N/AContainers requiring zero headspace have no headspace or bubble is 
<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

TestAmerica Nashville
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WINSTON SALEM, NORTH CAROLINA 
 
Total and Dissolved Metals and Miscellaneous Analyses 
 
 
SDGs #490-77045-1 and 490-77045-2 
 
Analyses Performed By: 
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 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) #490-77045-1 
and 490-77045-2 for samples collected in association with the ExxonMobil VCC-Winston Salem site in 
Winston Salem, North Carolina. The review was conducted as a Tier III evaluation and included review of 
data package completeness.  Only analytical data associated with constituents of concern were reviewed 
for this validation. Field documentation was not included in this review.   Included with this assessment 
are the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 

 
SDG Number 

 
Sample ID 

 
Lab ID 

 
Matrix

Sample 
Collection 

Date

 
Parent Sample 

Analysis 

MET MISC 

490-77045-1 

WS-MW-07 490-77045-1 Water 4/20/2015  X  

WS-MW-2R 490-77045-2 Water 4/20/2015  X 

WS-MW-05 490-77045-3 Water 4/20/2015  X 

WS-MW-06 490-77045-4 Water 4/20/2015  X 

WS-QAQC-DUP-01 490-77045-5 Water 4/20/2015 WS-MW-2R X 

WS-MW-09 490-77045-6 Water 4/21/2015  X 

WS-MW-08 490-77045-7 Water 4/21/2015  X 

WS-QAQC-EB-01 490-77045-8 Water 4/21/2015  X 

490-77045-2 
WS-MW-09 490-77045-6 Water 4/21/2015  X 

WS-MW-08 490-77045-7 Water 4/21/2015  X 
 

Note: 
1. The matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample 

locations WS-MW-09 and WS-MW-08. 
2. Arsenic (total and dissolved) results from SDG 490-77045-2 have taken into account a inter 

element correction factor for samarium/neodymium. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 
The table below is the evaluation of the data package completeness. 

 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 
1.    Sample receipt condition  X  X  
2.    Requested analyses and sample results  X  X  
3.    Master tracking list  X  X  
4.    Methods of analysis  X  X  
5.    Reporting limits   X  X  
6.    Sample collection date  X  X  
7.    Laboratory sample received date  X  X  
8.    Sample preservation verification (as applicable)  X  X  
9.    Sample preparation/extraction/analysis dates  X  X  
10.   Fully executed Chain-of-Custody (COC) form   X  X  
11.   Narrative summary of QA or sample problems provided  X  X  
12.   Data Package Completeness and Compliance  X  X  

QA - Quality Assurance 
 
Note: SDG #490-77045-2; Method 6020: The samples in this report were run by a modified 6020 method 
that corrected for rare earth element interference in arsenic recovery. The lab analyzed the single rare 
earth elements Neodymium and Samarium to determine the positive interferences on Arsenic. An 
equation was derived to calculate the correction which would offset the interference of these rare earth 
elements. The individual rare earth analytes were added to the interference check sample A (ICSA) at a 
concentration greater than what was expected in the samples (500ppb) to verify the equation was 
sufficient. The instrument was then calibrated for all analytes of interest including the rare earth elements. 
The client samples were then analyzed using this calibration and the derived equation.  
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INORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 6020 and 7062.  Data were reviewed in accordance with USEPA National Functional Guidelines 
for Data Review for October 2004 was used for guidance. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 
 
 Concentration (C) Qualifiers 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte 

instrument detection limit. 
 
 B The reported value was obtained from a reading less than the contract-required detection 

limit (CRDL), but greater than or equal to the instrument detection limit (IDL). 
 
 Quantitation (Q) Qualifiers 
 
 E      The reported value is estimated due to the presence of interference. 
 
 N       Spiked sample recovery is not within control limits. 
 
 *       Duplicate analysis is not within control limits. 
 
 Validation Qualifiers 
 
   J The analyte was positively identified; however, the associated numerical value is an 

estimated concentration only.  
 
 UJ The analyte was not detected above the reported sample detection limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of detection. 
 
  UB       Analyte considered non-detect at the listed value due to associated blank contamination. 
    
   R      The sample results are rejected. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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 METALS ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
  

Method Matrix Holding Time Preservation 

SW-846 6020 
Water 180 days from collection to analysis 

Cool to <6 °C; 
preserved to a pH of 
less than 2. 

Soil 180 days from collection to analysis Cool to <6 °C. 

  
All samples were analyzed within the specified holding times.   
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
is calculated for QA blanks containing concentrations greater than the method detection limit (MDL).  The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.   
  
All analytes associated with the QA blanks exhibited a concentration less than the MDL, with the 
exception of the analytes listed in the following table. Sample results associated with QA blank 
contamination that were greater than the BAL resulted in the removal of the laboratory qualifier (B) of 
data.  Sample results less than the BAL associated with the following sample locations were qualified as 
listed in the following table. 

 

Sample Locations Analytes Sample Result Qualification 

WS-MW-07 
WS-MW-2R 
WS-MW-05 
WS-MW-06 
WS-QAQC-DUP-01 

Arsenic (dissolved) 
(490-77045-2) (MB) 

Detected sample 
results >RL and <BAL 

“UB” at detected 
sample concentration 

RL = reporting limit 
MB = method blank 
 
 
3. Mass Spectrometer Tuning  
 
The %RSD of the absolute signals for all analytes in the tuning solution must be less than 5% for each 
analyte and the instrument mass resolution must be within 0.1 amu over manufacturer‘s specifications the 
range of 6-210 amu.   
 
Mass spectrometer performance and system performance was acceptable. 
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4. Calibration 
 
Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument’s continuing performance is satisfactory. 

 
4.1 Initial Calibration and Continuing Calibration 
 
The correct number and type of standards were analyzed.  The correlation coefficient of the initial 
calibration was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard 
recoveries were within control limits. 
 
All initial and continuing calibration verification standard recoveries were within the control limit.  
 
4.2 CRDL Check Standard 
 
The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL.  The 
CRDL standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), 
magnesium (Mg), sodium (Na), and potassium (K).  The criteria used to evaluate the CRDL standard 
analysis are presented below in the CRDL standards evaluation table (if applicable). 

 
All CRDL standard recoveries were within control limits.    
 
4.3 ICP Interference Control Sample (ICS) 
 
The ICS verifies the laboratories interelement and background correction factors.   

 
All ICS exhibited recoveries within the control limits. 

 
 
5. Internal Standard Performance (SW-846 6020 analysis only) 
 
Internal standard performance criteria insure that the ICP/MS sensitivity and response are stable during 
every sample analysis.  The criteria requires the internal standard analytes associated with the metals 
must exhibit a percent recovery within the established acceptance limits of 60% to 125% 
 
All internal standard responses were within control limits. 
 
 
6. Matrix Spike/Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate Analysis 
 
MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical 
method. 
  
6.1 MS/MSD Analysis 
 
All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 
125%.  The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations 
where the analyte’s concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.  In instance where this is true, the data will not be qualified even if the percent 
recovery does not meet the control limits and the laboratory flag will be removed. 
 
All analytes associated with MS/MSD recoveries were within control limits with the exception of the 
following analyte present in the table below. 
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Sample Location Analyte MS 
Recovery 

MSD 
Recovery 

WS-MW-09 Lead (total) <LL but >30% 101% 
 
The criteria used to evaluate MS/MSD recoveries are presented in the following table.  In the case of an 
MS/MSD deviation, the sample results are qualified. The qualifications are applied to all sample results 
associated with this SDG. 

 

Control limit Sample Result Qualification 

MS/MSD percent recovery 30% to 74% 
Non-detect UJ 

Detect J 

MS/MSD percent recovery <30%  
Non-detect R 
Detect J 

MS/MSD percent recovery >125% 
Non-detect No Action 
Detect J 

 
6.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the detection limit.  A control limit of 20% for 
water matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when 
the parent and/or duplicate sample concentrations are less than or equal to 5 times the detection limit, a  
 
The MS/MSD analysis was performed in replacement of the laboratory duplicate analysis. The MS/MSD 
recoveries exhibited acceptable RPD. 
 
 
7. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/ 
Duplicate ID Analyte 

Sample  
Result 

Duplicate 
Result RPD 

WS-MW-2R/ 
WS-QAQC-DUP-01 

 Arsenic (Total) (SDG #490-77045-1) 0.0037 0.0027 AC 

 Lead (Total) (SDG #490-77045-1) 0.0125 0.011 12.7% 

 Lead (Dissolved) (SDG #490-77045-1) 0.0103 0.00891 14.4% 
AC = Acceptable 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 

  
 
8. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
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independent of matrix interferences.  The analytes associated with the LCS/LCSD analysis must exhibit a 
percent recovery between the control limits of 80% and 120%. 

 
The LCS/LCSD analysis exhibited recoveries within the control limits. 

 
 
9. Serial Dilution 
 
The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix.  Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists.  These analytes are required to have less than a 
10% difference (%D) between sample results from the undiluted (parent) sample and results associated 
with the same sample analyzed with a five-fold dilution. 

 
The serial dilution exhibited %D within the control limit. 
  
 

  10. General Assessment – Total vs. Dissolved 
 
The calculated %D between the total and the dissolved sample results were within the control limit. 
 

  
11. System Performance and Overall Assessment 
 
Note: SDG #490-77045-2; Method 6020: The samples in this report were run by a modified 6020 method 
that corrected for rare earth element interference in arsenic recovery. The lab analyzed the single rare 
earth elements Neodymium and Samarium to determine the positive interferences on Arsenic. An 
equation was derived to calculate the correction which would offset the interference of these rare earth 
elements. The individual rare earth analytes were added to the interference check sample A (ICSA) at a 
concentration greater than what was expected in the samples (500ppb) to verify the equation was 
sufficient. The instrument was then calibrated for all analytes of interest including the rare earth elements. 
The client samples were then analyzed using this calibration and the derived equation. 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 
 

METALS; SW-846 6020 Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) 
Tier II Validation        
Holding Times  X  X  
Reporting limits (units)  X  X  
Blanks 

A. Instrument Blanks  X  X  
      B.  Method Blanks  X X   
      C.   Equipment/Field Blanks     X 
Laboratory Control Sample (LCS)  X  X  
Matrix Spike (MS) %R  X X   
Matrix Spike Duplicate (MSD) %R  X  X  
MS/MSD Precision (RPD)  X  X  
Field/Lab Duplicate (RPD)  X  X  
ICP Serial Dilution %D  X  X  
Total vs. Dissolved  X  X  
Reporting Limit Verification  X  X  
Tier III Validation        
Initial Calibration Verification  X  X  
Continuing Calibration Verification   X  X  
CRDL Standard Recovery  X  X  
ICP Interference Check  X  X  
ICP-MS Internal Standards  X  X  
Transcription/calculations acceptable   X  X  
Raw Data  X  X  
Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

%R Percent recovery 
RPD Relative percent difference 
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METALS ANALYSES 

 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
   

Method Matrix Holding Time Preservation 

SW-846 7062 
Water 180 days from collection to analysis 

Cool to <6 °C; 
preserved to a pH of 
less than 2. 

Soil 180 days from collection to analysis Cool to <6 °C. 

 
All samples were analyzed within the specified holding times. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Analytes were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument’s continuing performance is satisfactory. 

 
3.1 Initial Calibration and Continuing Calibration 
 
The correct number and type of standards were analyzed.  The correlation coefficient of the initial 
calibration was greater than 0.995 and all initial calibration verification standard recoveries were within 
control limits. 

 
All continuing calibration verification standard recoveries were within the control limit.  
 
3.2    CRDL Check Standard 
 
The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL.  The 
criteria used to evaluate the CRDL standard analysis are presented below in the CRDL standards 
evaluation table. 
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All CRDL standard recoveries were within control limits. 
 

 
 
4. Matrix Spike/Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate Analysis 
 
MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical 
method. 
  
4.1 MS/MSD Analysis 
 
All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 
125%.  The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations 
where the analyte’s concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.  In instances where this is true, the data will not be qualified even if the percent 
recovery does not meet the control limits and the laboratory qualifier flag will be removed. 
 
The MS/MSD analysis exhibited recoveries within the control limits. 
 
4.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit 
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices. 
   
The MS/MSD was performed in replace of the laboratory duplicate analysis.  The RPD between the MS 
and MSD recoveries were within the control limit. 
 
 
5. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/ 
Duplicate ID Analyte 

Sample  
Result 

Duplicate 
Result RPD 

WS-MW-2R/ 
WS-QAQC-DUP-01  Arsenic (total and dissolved) 0.2 U 0.2 U AC 

AC = Acceptable 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 

   
 
6. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery 
between the control limits of 80% and 120% is applied for water matrices and laboratory-established 
acceptance limits for soil matrices. 
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The LCS analysis exhibited recoveries within the control limits. 
 
 
7. Method of Standard Additions (MSA) 
 
No samples were analyzed following the method of standard additions. 
 

  
   8. General Assessment – Total vs. Dissolved 

 
The calculated %D between the total and the dissolved sample results were within the control limit. 
 
 

   9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 
 

METALS; SW-846 7062 Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
Graphite Furnace – Atomic Absorption 
Tier II Validation        
Holding Times  X  X  
Reporting limits (units)  X  X  
Blanks 

A. Instrument Blanks  X  X  
      B.  Method Blanks  X  X  
      C.   Equipment/Field Blanks  X  X  
Laboratory Control Sample (LCS)  X  X  
Matrix Spike (MS) %R  X  X  
Matrix Spike Duplicate (MSD) %R  X  X  
MS/MSD Precision (RPD)  X  X  
Field/Lab Duplicate (RPD)  X  X  
Reporting Limit Verification  X  X  
Tier III Validation        
Initial Calibration Verification  X  X  
Continuing Calibration Verification   X  X  
CRDL Standard Recovery  X  X  
MSA   X  X  
Transcription/calculations acceptable   X  X  
Raw Data  X  X  
Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

%R Percent recovery 
RPD Relative percent difference 
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DATA QUALIFIER SUMMARY 
 
 
 
 
 

  



REPORT NUMBER 23984T
ANALYTICAL DATA VALIDATION SUMMARY

Sample 
Delivery 

Group No. Sample ID Compound Qualifier Reason
Inorganic Analysis

Arsenic (dissolved) UB Blank contamination
Lead (total) J MS %R
Arsenic (dissolved) UB Blank contamination
Lead (total) J MS %R
Arsenic (dissolved) UB Blank contamination
Lead (total) J MS %R
Arsenic (dissolved) UB Blank contamination
Lead (total) J MS %R
Arsenic (dissolved) UB Blank contamination
Lead (total) J MS %R

WS-MW-09 None -- --
WS-MW-08 None -- --
WS-QAQC-EB-01 Lead (total) UJ MS %R
WS-MW-09 None -- --
WS-MW-08 None -- --

490-77045-2

WS-MW-07

WS-MW-2R

WS-MW-05

WS-MW-06

WS-QAQC-DUP-01

490-77045-1
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Definitions/Glossary
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Qualifiers

Metals

Qualifier Description

B Compound was found in the blank and sample.

Qualifier

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

F1 MS and/or MSD Recovery is outside acceptance limits.

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-1Client Sample ID: WS-MW-07
Matrix: Ground WaterDate Collected: 04/20/15 13:10

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00852 0.00200 0.000500 mg/L 04/23/15 11:08 04/24/15 17:21 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 11:08 04/24/15 17:21 1Lead 0.00116 J

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00762 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 13:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 13:38 1Lead 0.00110 J

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-2Client Sample ID: WS-MW-2R
Matrix: Ground WaterDate Collected: 04/20/15 14:35

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00370 0.00200 0.000500 mg/L 04/23/15 11:08 04/24/15 17:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 11:08 04/24/15 17:27 1Lead 0.0125

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00417 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 13:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 13:43 1Lead 0.0103
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-3Client Sample ID: WS-MW-05
Matrix: Ground WaterDate Collected: 04/20/15 16:30

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00398 0.00200 0.000500 mg/L 04/23/15 16:45 04/27/15 17:54 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 16:45 04/27/15 17:54 1Lead 0.00225

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00591 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 13:49 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 13:49 1Lead 0.00191 J
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-4Client Sample ID: WS-MW-06
Matrix: Ground WaterDate Collected: 04/20/15 17:40

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00101 J 0.00200 0.000500 mg/L 04/23/15 16:45 04/27/15 17:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 16:45 04/27/15 17:59 1Lead 0.0354

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00241 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 14:06 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 14:06 1Lead 0.0317
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-5Client Sample ID: WS-QAQC-DUP-01
Matrix: Ground WaterDate Collected: 04/20/15 01:00

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00270 0.00200 0.000500 mg/L 04/23/15 16:45 04/27/15 18:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 16:45 04/27/15 18:04 1Lead 0.0110

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00344 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 14:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 14:11 1Lead 0.00891
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-6Client Sample ID: WS-MW-09
Matrix: Ground WaterDate Collected: 04/21/15 08:50

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.0245 0.0100 0.00250 mg/L 04/23/15 16:45 04/28/15 11:09 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 16:45 04/27/15 18:09 1Lead 0.000647 J F1

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.0284 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 13:10 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 13:10 1Lead 0.000948 J
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-7Client Sample ID: WS-MW-08
Matrix: Ground WaterDate Collected: 04/21/15 10:50

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.0609 0.0200 0.00500 mg/L 04/23/15 16:45 04/28/15 11:25 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.0200 0.00200 mg/L 04/23/15 16:45 04/28/15 11:25 10Lead 0.00492 J

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.0791 B 0.00200 0.000500 mg/L 04/22/15 16:58 04/24/15 14:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/22/15 16:58 04/24/15 14:17 1Lead 0.00593
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Client Sample Results
TestAmerica Job ID: 490-77045-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-8Client Sample ID: WS-QAQC-EB-01
Matrix: Ground WaterDate Collected: 04/21/15 11:20

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic ND 0.00200 0.000500 mg/L 04/23/15 16:45 04/27/15 18:39 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/23/15 16:45 04/27/15 18:39 1Lead ND

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic ND 0.00200 0.000500 mg/L 04/24/15 09:18 04/27/15 20:27 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 04/24/15 09:18 04/27/15 20:27 1Lead ND
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TestAmerica Nashville 
2960 Foster Creighton Drive 

Nashville, TN 37204 
Phone (615) 726-0177 Fax (615) 726-3404 

/"'lient Information 
Client Contact 
Matt Pelton 

,~,:;~nAI~ us, Inc. 
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1801 l-OrpOrale Center Drive Suite 300 
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-001

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-07

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-001DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-07

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-002

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-2R

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-002DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-2R

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-003

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-05

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-003DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-05

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-004

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-06

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-004DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-MW-06

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-005

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-QAQC-DUP-01

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-005DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/20/15

04/22/15

WS-QAQC-DUP-01

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-006

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/21/15

04/22/15

WS-MW-09

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-006DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/21/15

04/22/15

WS-MW-09

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-007

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/21/15

04/22/15

WS-MW-08

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN

Page 23 of 68Page 45 of 94 5/13/2015

1

2

3

4

5

6

7

8

9

10

11

12

13

14



- 1 - 
INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-007DISS

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/21/15

04/22/15

WS-MW-08

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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INORGANIC ANALYSIS DATA PACKAGE

ALS Group USA, Corp.

Metals

dba ALS Environmental

C QAnalyte

Test America, IncorporatedClient:

Project No.:

Service Request: K1504200

Matrix:

Lab Code: K1504200-008

Date Received:

Units:WATER ug/L

Project Name:

Sample Name:

Date Collected:

Basis: NA

49001238

Winston  Salem VCC Semi Annual

04/21/15

04/22/15

WS-QAQC-EB-01

Analysis
Method MRL

Dilution 
Factor

Date
Extracted

Date
Analyzed ResultMDL

0.2Arsenic U7062 1.0 2.0 04/23/15 05/04/150.2

Comments: 

Form I - IN
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Definitions/Glossary
TestAmerica Job ID: 490-77045-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Qualifiers

Metals

Qualifier Description

J Result is less than the RL but greater than or equal to the MDL and the concentration is an approximate value.

Qualifier

Glossary

These commonly used abbreviations may or may not be present in this report.

¤ Listed under the "D" column to designate that the result is reported on a dry weight basis

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains no Free Liquid

DER Duplicate error ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL, RA, RE, IN Indicates a Dilution, Re-analysis, Re-extraction, or additional Initial metals/anion analysis of the sample

DLC Decision level concentration

MDA Minimum detectable activity

EDL Estimated Detection Limit

MDC Minimum detectable concentration

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

ND Not detected at the reporting limit (or MDL or EDL if shown)

PQL Practical Quantitation Limit

QC Quality Control

RER Relative error ratio

RL Reporting Limit or Requested Limit (Radiochemistry)

RPD Relative Percent Difference, a measure of the relative difference between two points

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-77045-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-6Client Sample ID: WS-MW-09
Matrix: Ground WaterDate Collected: 04/21/15 08:50

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00254 0.00200 0.000500 mg/L 07/07/15 11:51 07/13/15 19:26 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00191 J 0.00200 0.000500 mg/L 07/09/15 09:27 07/13/15 18:30 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-77045-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-77045-7Client Sample ID: WS-MW-08
Matrix: Ground WaterDate Collected: 04/21/15 10:50

Date Received: 04/22/15 08:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00755 0.00200 0.000500 mg/L 07/07/15 11:51 07/13/15 19:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00583 0.00200 0.000500 mg/L 07/09/15 09:27 07/13/15 18:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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ATTACHMENT 10 

ExxonMobil VCC Winston Salem Data Review - October 2015 
  

 



 

Imagine the result 

ExxonMobil VCC Winston Salem 
 

Data Review 
 
 
 
WINSTON SALEM, NORTH CAROLINA 
 
Total and Dissolved Metals and Miscellaneous Analyses 
 
 
SDGs #490-90074-1 and 490-90074-2 
 
Analyses Performed By: 
Test America Analytical Testing Corporation 
Nashville, Tennessee 
 
And 
 
ALS Environmental 
Kelso, Washington 
 
 
Report: #24698R 
Review Level:  Tier III 
Project: B0085732.1501.00004 
 
 
 
 
 
 



 

 SUMMARY 
 
This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) #490-90074-1 
and 490-90074-2 for samples collected in association with the ExxonMobil VCC-Winston Salem site in 
Winston Salem, North Carolina. The review was conducted as a Tier III evaluation and included review of 
data package completeness.  Only analytical data associated with constituents of concern were reviewed 
for this validation. Field documentation was not included in this review.   Included with this assessment 
are the validation annotated sample result sheets, and chain of custody.  Analyses were performed on the 
following samples: 
 

 
SDG Number 

 
Sample ID 

 
Lab ID 

 
Matrix 

 
Sample 

Collection 
Date 

 
Parent Sample 

Analysis 
 

MET 
 
MISC 

490-90074-1 

WS-MW-07 490-90074-1 Water 10/19/2015  X  

WS-MW-2R 490-90074-2 Water 10/19/2015  X  

WS-MW-05 490-90074-3 Water 10/19/2015  X  

WS-MW-06 490-90074-4 Water 10/19/2015  X  

WS-QAQC-DUP-01 490-90074-5 Water 10/19/2015 WS-MW-2R X  

WS-MW-09 490-90074-6 Water 10/20/2015  X  

WS-MW-08 490-90074-7 Water 10/20/2015  X  

WS-QAQC-EB-01 490-90074-8 Water 10/20/2015  X  

490-90074-2 

WS-MW-07 490-90074-1 Water 10/19/2015  X  

WS-MW-2R 490-90074-2 Water 10/19/2015  X  

WS-MW-05 490-90074-3 Water 10/19/2015  X  

WS-MW-06 490-90074-4 Water 10/19/2015  X  

WS-QAQC-DUP-01 490-90074-5 Water 10/19/2015 WS-MW-2R X  

WS-MW-09 490-90074-6 Water 10/20/2015  X  

WS-MW-08 490-90074-7 Water 10/20/2015  X  

 
Note: 
1. The matrix spike/matrix spike duplicate (MS/MSD) analysis was performed on sample 

locations WS-MW-05. 
2. Arsenic (total and dissolved) results from SDG 490-90074-2 have taken into account a inter 

element correction factor for samarium/neodymium. 
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ANALYTICAL DATA PACKAGE DOCUMENTATION 
 
The table below is the evaluation of the data package completeness. 

 

Items Reviewed 

 
Reported 

Performance 
Acceptable 

 
Not 

Required No Yes No Yes 
1.    Sample receipt condition  X  X  
2.    Requested analyses and sample results  X  X  
3.    Master tracking list  X  X  
4.    Methods of analysis  X  X  
5.    Reporting limits   X  X  
6.    Sample collection date  X  X  
7.    Laboratory sample received date  X  X  
8.    Sample preservation verification (as applicable)  X  X  
9.    Sample preparation/extraction/analysis dates  X  X  
10.   Fully executed Chain-of-Custody (COC) form   X  X  
11.   Narrative summary of QA or sample problems provided  X  X  
12.   Data Package Completeness and Compliance  X  X  

QA - Quality Assurance 
 
Note: SDG #490-90074-2; Method 6020: The samples in this report were run by a modified 6020 method 
that corrected for rare earth element interference in arsenic recovery. The lab analyzed the single rare 
earth elements Neodymium and Samarium to determine the positive interferences on Arsenic. An 
equation was derived to calculate the correction which would offset the interference of these rare earth 
elements. The individual rare earth analytes were added to the interference check sample A (ICSA) at a 
concentration greater than what was expected in the samples (500ppb) to verify the equation was 
sufficient. The instrument was then calibrated for all analytes of interest including the rare earth elements. 
The client samples were then analyzed using this calibration and the derived equation.  
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INORGANIC ANALYSIS INTRODUCTION 
 
Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 6020 and 7062.  Data were reviewed in accordance with USEPA National Functional Guidelines 
for Data Review for October 2004 was used for guidance. 
 
The data review process is an evaluation of data on a technical basis rather than a determination of 
contract compliance.  As such, the standards against which the data are being weighed may differ from 
those specified in the analytical method.  It is assumed that the data package represents the best efforts 
of the laboratory and that it was already subjected to adequate and sufficient quality review prior to 
submission. 
 
During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation.  Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer.  Results are qualified with the following codes in accordance with the USEPA National 
Functional Guidelines: 
 
• Concentration (C) Qualifiers 
 
 U The analyte was analyzed for but not detected.  The associated value is the analyte 

instrument detection limit. 
 
 B The reported value was obtained from a reading less than the contract-required detection 

limit (CRDL), but greater than or equal to the instrument detection limit (IDL). 
 
• Quantitation (Q) Qualifiers 
 
 E      The reported value is estimated due to the presence of interference. 
 
 N       Spiked sample recovery is not within control limits. 
 
 *       Duplicate analysis is not within control limits. 
 
• Validation Qualifiers 
 
   J The analyte was positively identified; however, the associated numerical value is an 

estimated concentration only.  
 
 UJ The analyte was not detected above the reported sample detection limit.  However, the 

reported limit is approximate and may or may not represent the actual limit of detection. 
 
  UB       Analyte considered non-detect at the listed value due to associated blank contamination. 
    
   R      The sample results are rejected. 

 
Two facts should be noted by all data users.  First, the "R" flag means that the associated value is 
unusable.  In other words, due to significant quality control (QC) problems, the analysis is invalid and 
provides no information as to whether the compound is present or not.  "R" values should not appear on 
data tables because they cannot be relied upon, even as a last resort.  The second fact to keep in mind is 
that no compound concentration, even if it has passed all QC tests, is guaranteed to be accurate.  Strict 
QC serves to increase confidence in data but any value potentially contains error. 
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 METALS ANALYSES 
 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
  

Method Matrix Holding Time Preservation 

SW-846 6020 
Water 180 days from collection to analysis 

Cool to <6 °C; 
preserved to a pH of 
less than 2. 

Soil 180 days from collection to analysis Cool to <6 °C. 

  
All samples were analyzed within the specified holding times.   
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 

 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
is calculated for QA blanks containing concentrations greater than the method detection limit (MDL).  The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.   
  
Analytes were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 
 
 
3. Mass Spectrometer Tuning  
 
The %RSD of the absolute signals for all analytes in the tuning solution must be less than 5% for each 
analyte and the instrument mass resolution must be within 0.1 amu over manufacturer‘s specifications the 
range of 6-210 amu.   
 
Mass spectrometer performance and system performance was acceptable. 
 
 
4. Calibration 
 
Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument’s continuing performance is satisfactory. 

 
4.1 Initial Calibration and Continuing Calibration 
 
The correct number and type of standards were analyzed.  The correlation coefficient of the initial 
calibration was greater than 0.995 for all non-ICP analytes and all initial calibration verification standard 
recoveries were within control limits. 
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All initial and continuing calibration verification standard recoveries were within the control limit.  
 
4.2 CRDL Check Standard 
 
The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL.  The 
CRDL standard is not required for the analysis of aluminum (Al), barium (Ba), calcium (Ca), iron (Fe), 
magnesium (Mg), sodium (Na), and potassium (K).  The criteria used to evaluate the CRDL standard 
analysis are presented below in the CRDL standards evaluation table (if applicable). 

 
All CRDL standard recoveries were within control limits.    
 
4.3 ICP Interference Control Sample (ICS) 
 
The ICS verifies the laboratories interelement and background correction factors.   

 
All ICS exhibited recoveries within the control limits. 

 
 
5. Internal Standard Performance (SW-846 6020 analysis only) 
 
Internal standard performance criteria insure that the ICP/MS sensitivity and response are stable during 
every sample analysis.  The criteria requires the internal standard analytes associated with the metals 
must exhibit a percent recovery within the established acceptance limits of 60% to 125% 
 
All internal standard responses were within control limits. 
 
 
6. Matrix Spike/Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate Analysis 
 
MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical 
method. 
  
6.1 MS/MSD Analysis 
 
All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 
125%.  The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations 
where the analyte’s concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.  In instance where this is true, the data will not be qualified even if the percent 
recovery does not meet the control limits and the laboratory flag will be removed. 
 
All analytes associated with MS/MSD recoveries were within control limits  
 
 
6.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the detection limit.  A control limit of 20% for 
water matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when 
the parent and/or duplicate sample concentrations are less than or equal to 5 times the detection limit, a  
 
The MS/MSD analysis was performed in replacement of the laboratory duplicate analysis. The MS/MSD 
recoveries exhibited acceptable RPD. 
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7. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/ 
Duplicate ID Analyte 

Sample  
Result 

Duplicate 
Result RPD 

WS-MW-2R / 
WS-QAQC-DUP-01 

 Arsenic (Total) (SDG #490-90074-1) 3.5 2.25 AC 

Lead (Total) (SDG #490-90074-1) 15.8 16.1 1.8% 

 Arsenic (Dissolved) (SDG #490-90074-1) 1.71 J 2.02 AC 

 Lead (Dissolved) (SDG #490-90074-1) 10.8 10.9 0.9% 
AC = Acceptable 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 

  
 
8. Laboratory Control Sample/Laboratory Control Sample Duplicate (LCS/LCSD) Analysis 
 
The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method 
independent of matrix interferences.  The analytes associated with the LCS/LCSD analysis must exhibit a 
percent recovery between the control limits of 80% and 120%. 

 
The LCS/LCSD analysis exhibited recoveries within the control limits. 

 
 
9. Serial Dilution 
 
The serial dilution analysis is used to assess if a significant physical or chemical interference exists due to 
sample matrix.  Analytes exhibiting concentrations greater than 50 times the MDL in the undiluted sample 
are evaluated to determine if matrix interference exists.  These analytes are required to have less than a 
10% difference (%D) between sample results from the undiluted (parent) sample and results associated 
with the same sample analyzed with a five-fold dilution. 

 
The serial dilution exhibited %D within the control limit. 
 
 

  10. General Assessment – Total vs. Dissolved 
 
The calculated %D between the total and the dissolved sample results were within the control limit. 
 

  
11. System Performance and Overall Assessment 
 
Note: SDG #490-90074-2; Method 6020: The samples in this report were run by a modified 6020 method 
that corrected for rare earth element interference in arsenic recovery. The lab analyzed the single rare 
earth elements Neodymium and Samarium to determine the positive interferences on Arsenic. An 
equation was derived to calculate the correction which would offset the interference of these rare earth 
elements. The individual rare earth analytes were added to the interference check sample A (ICSA) at a 
concentration greater than what was expected in the samples (500ppb) to verify the equation was 
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sufficient. The instrument was then calibrated for all analytes of interest including the rare earth elements. 
The client samples were then analyzed using this calibration and the derived equation. 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 
 

METALS; SW-846 6020 Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) 
Tier II Validation        
Holding Times  X  X  
Reporting limits (units)  X  X  
Blanks 

A. Instrument Blanks  X  X  
      B.  Method Blanks  X  X  
      C.   Equipment/Field Blanks  X  X  
Laboratory Control Sample (LCS)  X  X  
Matrix Spike (MS) %R  X  X  
Matrix Spike Duplicate (MSD) %R  X  X  
MS/MSD Precision (RPD)  X  X  
Field/Lab Duplicate (RPD)  X  X  
ICP Serial Dilution %D  X  X  
Total vs. Dissolved  X  X  
Reporting Limit Verification  X  X  
Tier III Validation        
Initial Calibration Verification  X  X  
Continuing Calibration Verification   X  X  
CRDL Standard Recovery  X  X  
ICP Interference Check  X  X  
ICP-MS Internal Standards  X  X  
Transcription/calculations acceptable   X  X  
Raw Data  X  X  
Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

%R Percent recovery 
RPD Relative percent difference 
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METALS ANALYSES 

 
 
1. Holding Times 
 
The specified holding times for the following methods are presented in the following table.  
   

Method Matrix Holding Time Preservation 

SW-846 7062 
Water 180 days from collection to analysis 

Cool to <6 °C; 
preserved to a pH of 
less than 2. 

Soil 180 days from collection to analysis Cool to <6 °C. 

 
All samples were analyzed within the specified holding times. 
 
 
2. Blank Contamination 
 
Quality assurance (QA) blanks (i.e., method and rinse blanks) are prepared to identify any contamination 
which may have been introduced into the samples during sample preparation or field activity.  Method 
blanks measure laboratory contamination.  Rinse blanks measure contamination of samples during field 
operations. 
 
A blank action level (BAL) of five times the concentration of a detected compound in an associated blank 
(common laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks 
containing concentrations greater than the method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
  
Analytes were not detected above the MDL in the associated blanks; therefore detected sample results 
were not associated with blank contamination. 
 
 
3. Calibration 
 
Satisfactory instrument calibration is established to provide that the instrument is capable of producing 
acceptable quantitative data.  An initial calibration demonstrates that the instrument is capable of 
acceptable performance at the beginning of an experimental sequence.  The continuing calibration 
verifies that the instrument’s continuing performance is satisfactory. 

 
3.1 Initial Calibration and Continuing Calibration 
 
The correct number and type of standards were analyzed.  The correlation coefficient of the initial 
calibration was greater than 0.995 and all initial calibration verification standard recoveries were within 
control limits. 

 
All continuing calibration verification standard recoveries were within the control limit.  
 
3.2    CRDL Check Standard 
 
The CRDL check standard serves to verify the linearity of calibration of the analysis at the CRDL.  The 
criteria used to evaluate the CRDL standard analysis are presented below in the CRDL standards 
evaluation table. 
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All CRDL standard recoveries were within control limits. 
 
 
4. Matrix Spike/Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate Analysis 
 
MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical 
method. 
  
4.1 MS/MSD Analysis 
 
All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 
125%.  The MS/MSD recovery control limits do not apply for MS/MSD performed on sample locations 
where the analyte’s concentration detected in the parent sample exceeds the MS/MSD concentration by a 
factor of four or greater.  In instances where this is true, the data will not be qualified even if the percent 
recovery does not meet the control limits and the laboratory qualifier flag will be removed. 
 
The MS/MSD analysis exhibited recoveries within the control limits. 
 
4.2 Laboratory Duplicate Analysis 
 
The laboratory duplicate relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the CRDL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 
parent and/or duplicate sample concentrations are less than or equal to 5 times the CRDL, a control limit 
of one times the CRDL is applied for water matrices and two times the CRDL for soil matrices. 
   
The MS/MSD was performed in replace of the laboratory duplicate analysis.  The RPD between the MS 
and MSD recoveries were within the control limit. 
 
 
5. Field Duplicate Analysis 
 
Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 

Sample ID/ 
Duplicate ID Analyte 

Sample  
Result 

Duplicate 
Result RPD 

WS-MW-2R / 
WS-QAQC-DUP-01  Arsenic (total and dissolved) 0.4 U 0.4 U AC 

AC = Acceptable 
 
The calculated RPDs between the parent sample and field duplicate were acceptable. 

   
 
6. Laboratory Control Sample (LCS) Analysis 
 
The LCS analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery 
between the control limits of 80% and 120% is applied for water matrices and laboratory-established 
acceptance limits for soil matrices. 
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The LCS analysis exhibited recoveries within the control limits. 
 
 
7. Method of Standard Additions (MSA) 
 
No samples were analyzed following the method of standard additions. 
 

  
   8. General Assessment – Total vs. Dissolved 

 
The calculated %D between the total and the dissolved sample results were within the control limit. 
 
 

   9. System Performance and Overall Assessment 
 
Overall system performance was acceptable.  Other than for those deviations specifically mentioned in 
this review, the overall data quality is within the guidelines specified in the method. 
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DATA VALIDATION CHECKLIST FOR METAL 
 

METALS; SW-846 7062 Reported 
Performance 
Acceptable Not 

Required No Yes No Yes 
Graphite Furnace – Atomic Absorption 
Tier II Validation        
Holding Times  X  X  
Reporting limits (units)  X  X  
Blanks 

A. Instrument Blanks  X  X  
      B.  Method Blanks  X  X  
      C.   Equipment/Field Blanks  X  X  
Laboratory Control Sample (LCS)  X  X  
Matrix Spike (MS) %R  X  X  
Matrix Spike Duplicate (MSD) %R  X  X  
MS/MSD Precision (RPD)  X  X  
Field/Lab Duplicate (RPD)  X  X  
Reporting Limit Verification  X  X  
Tier III Validation        
Initial Calibration Verification  X  X  
Continuing Calibration Verification   X  X  
CRDL Standard Recovery  X  X  
MSA   X  X  
Transcription/calculations acceptable   X  X  
Raw Data  X  X  
Reporting limits adjusted to reflect sample 
dilutions 

 X  X  

%R Percent recovery 
RPD Relative percent difference 
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DATA QUALIFIER SUMMARY 
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REPORT NUMBER 24698T
ANALYTICAL DATA VALIDATION SUMMARY

Sample 
Delivery 

Group No. Sample ID Compound Qualifier Reason
Inorganic Analysis

WS-MW-07 None -- --
WS-MW-2R None -- --
WS-MW-05 None -- --
WS-MW-06 None -- --
WS-QAQC-DUP-01 None -- --
WS-MW-09 None -- --
WS-MW-08 None -- --
WS-QAQC-EB-01 None -- --
WS-MW-07 None -- --
WS-MW-2R None -- --
WS-MW-05 None -- --
WS-MW-06 None -- --
WS-QAQC-DUP-01 None -- --
WS-MW-09 None -- --
WS-MW-08 None -- --

490-90074-2

490-90074-1



 

 
 
 
 
 
 
 
 
 
 
 
 
 

CHAIN OF CUSTODY/ 
CORRECTED SAMPLE ANALYSIS DATA SHEETS  
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-1Client Sample ID: WS-MW-07
Matrix: WaterDate Collected: 10/19/15 10:45

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00474 0.00200 0.000500 mg/L 10/24/15 14:06 11/05/15 15:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 13:40 1Lead 0.000651 J

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00336 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 04:51 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 13:18 10/29/15 04:51 1Lead 0.000655 J

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-2Client Sample ID: WS-MW-2R
Matrix: WaterDate Collected: 10/19/15 12:40

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00350 0.00200 0.000500 mg/L 10/24/15 14:06 11/05/15 16:04 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 13:45 1Lead 0.0158

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00171 J 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 04:57 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 13:18 10/29/15 04:57 1Lead 0.0108

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-3Client Sample ID: WS-MW-05
Matrix: WaterDate Collected: 10/19/15 14:15

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00373 0.00200 0.000500 mg/L 10/24/15 14:06 11/06/15 19:46 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 12:43 1Lead 0.00202

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00496 0.00200 0.000500 mg/L 10/27/15 10:10 10/30/15 16:52 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/27/15 10:10 10/30/15 16:52 1Lead 0.00125 J

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-4Client Sample ID: WS-MW-06
Matrix: WaterDate Collected: 10/19/15 16:00

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00175 J 0.00200 0.000500 mg/L 10/24/15 14:06 11/05/15 16:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 13:50 1Lead 0.0458

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.000963 J 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 05:12 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 13:18 10/29/15 05:12 1Lead 0.0315

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-5Client Sample ID: WS-QAQC-DUP-01
Matrix: WaterDate Collected: 10/19/15 01:00

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00225 0.00200 0.000500 mg/L 10/24/15 14:06 11/06/15 20:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 13:55 1Lead 0.0161

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00202 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 05:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 13:18 10/29/15 05:17 1Lead 0.0109

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-6Client Sample ID: WS-MW-09
Matrix: WaterDate Collected: 10/20/15 09:25

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00971 J 0.0200 0.00500 mg/L 10/24/15 14:06 11/07/15 14:26 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 14:01 1Lead 0.000374 J

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00904 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 05:23 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 13:18 10/29/15 05:23 1Lead 0.000227 J

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-7Client Sample ID: WS-MW-08
Matrix: WaterDate Collected: 10/20/15 11:15

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.0204 0.0200 0.00500 mg/L 10/24/15 14:06 11/07/15 14:31 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 14:06 1Lead 0.00382

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.0129 0.00200 0.000500 mg/L 10/24/15 13:18 10/29/15 05:28 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 13:18 10/29/15 05:28 1Lead 0.00269

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-1Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-8Client Sample ID: WS-QAQC-EB-01
Matrix: WaterDate Collected: 10/20/15 11:45

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic ND 0.00200 0.000500 mg/L 10/24/15 14:06 11/06/15 20:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.00200 0.000200 mg/L 10/24/15 14:06 10/30/15 14:13 1Lead ND

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-1Client Sample ID: WS-MW-07
Matrix: WaterDate Collected: 10/19/15 10:45

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00185 J 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 13:24 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00149 J 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 16:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-2Client Sample ID: WS-MW-2R
Matrix: WaterDate Collected: 10/19/15 12:40

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.000880 J 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 14:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.000859 J 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 16:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-3Client Sample ID: WS-MW-05
Matrix: WaterDate Collected: 10/19/15 14:15

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00157 J 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 12:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00106 J 0.00200 0.000500 mg/L 10/27/15 10:10 11/13/15 17:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-4Client Sample ID: WS-MW-06
Matrix: WaterDate Collected: 10/19/15 16:00

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.000533 J 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 14:48 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic ND 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 16:14 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-5Client Sample ID: WS-QAQC-DUP-01
Matrix: WaterDate Collected: 10/19/15 01:00

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.000983 J 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 14:53 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.000929 J 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 16:29 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-6Client Sample ID: WS-MW-09
Matrix: WaterDate Collected: 10/20/15 09:25

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00425 0.00200 0.000500 mg/L 10/24/15 14:06 11/13/15 14:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00370 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 16:35 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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Client Sample Results
TestAmerica Job ID: 490-90074-2Client: ARCADIS U.S., Inc.

Project/Site: VCC Winston Salem

Lab Sample ID: 490-90074-7Client Sample ID: WS-MW-08
Matrix: WaterDate Collected: 10/20/15 11:15

Date Received: 10/21/15 09:30

Method: 6020 - Metals (ICP/MS)
RL MDL

Arsenic 0.00813 0.00400 0.00100 mg/L 10/24/15 14:06 11/13/15 17:42 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Method: 6020 - Metals (ICP/MS) - Dissolved
RL MDL

Arsenic 0.00557 0.00200 0.000500 mg/L 10/24/15 13:18 11/13/15 16:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Nashville
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ATTACHMENT 11 

Letter from William Anckner (Arcadis) to Harry Zinn (NC DEQ) – July 12, 2016

 



 

 

Arcadis G&M of North Carolina, 

Inc. 

801 Corporate Center Drive 

Suite 300 

Raleigh 

North Carolina 27607 

Tel 919 854 1282 

Fax 919 854 5448 

www.arcadis.com 

Page: 

1/3 

Division of Waste Management – Federal Remediation Branch 
Mr. Harry Zinn 
1646 Mail Service Center 
Raleigh, NC 27699-1646 

Subject: 

Response to NCDEQ Comments 
Re: Arsenic and Rare Earth Elements at former VCC Sites 

 

Dear Mr. Zinn: 

On behalf of ExxonMobil Environmental Services Company (EMES), Arcadis U.S., 
Inc. (Arcadis) has prepared this letter in response to comments received from the 
North Carolina Department of Environmental Quality (NCDEQ) in a letter dated 
June 3, 2016 regarding the presence of rare earth elements (REEs) at former VCC 
Sites in North Carolina.   

The potential presence of REEs at former VCC sites was initially discovered during 
treatability testing of groundwater samples collected from the Gurley Pesticide 
Burial Site located in Selma, North Carolina (Gurley Site). As described in previous 
correspondence, certain isotopes of select REEs (namely, lanthanum, neodymium 
and samarium) can result in false positive results for arsenic when samples are 
analyzed via USEPA Methods 6010C or 6020A. In order to eliminate false positive 
results, EMES proposed the use of an alternative USEPA method (USEPA Method 
7062) to quantify arsenic. Under this alternative method, samples are prepared 
differently and thus are not subject to interferences from REEs. This alternative 
method has been approved for use by both USEPA and NCDEQ in separate 
correspondences. 

In your letter dated June 3, 2016, NCDEQ suggested that the source of REEs 
came from “ore that was cracked on [the former VCC] sites” and that the 
contaminants of concern (COCs) for the Gurley Site and other applicable former 
VCC sites in North Carolina be expanded to include REEs, specifically the 
lanthanides. Among the listed concerns included the potential radioactivity of 
certain isotopes of REEs for the ingestion pathway. At this time, the potential 
source of REEs at former VCC sites has not been specifically identified. According 
to the United States Geological Survey (USGS), while some phosphate ores used 
in the production of phosphate fertilizers may have contained elevated 
concentrations of REEs, REEs are also naturally abundant in portions of the 

ENVIRONMENT 
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Carolinas including those areas where former VCC sites are present (USGS 2010). Regardless of the 
source of REEs, EMES does not believe that REEs identified at the Gurley Site pose unique risks to human 
health or the environment based on the radioactivity of certain isotopes.  

As described in your letter, there are many naturally-occurring isotopes of neodymium and samarium, 
including those that may be radioactive. However, the radioactive isotopes have very long half-lives (1011 
to more than 1015 years). Based on the highest concentrations of these REEs in groundwater at the Gurley 
Site, and the corresponding radioactivity of the specific isotopes (which is inversely related to their half-
lives), the potential concentration of gross alpha particles is below the USEPA Maximum Contaminant Level 
(MCL) for drinking water (15 picocuries per liter [pCi/L]). A derivation of the overall activity of alpha particles 
based on data collected from the Gurley Site will be presented in a case for closure/risk evaluation 
discussed below. 

EMES understands that NCDEQ may require additional information in order to obtain closure for sites 
where REEs may be present at concentrations above background levels. In fact, this was discussed in 
March 2016 during a conference call with Arcadis, NCDEQ and USEPA. During the call, Arcadis indicated 
that there were no promulgated standards for REEs, limited toxicological data for which to develop interim 
risk-based standards, and no agency-approved analytical methods for REE quantification. NCDEQ 
recognized these concerns and suggested using the new risk-based closure regulations to achieve closure. 
NCDEQ suggested that since there was no universally accepted method for REE quantification, other lines 
of evidence (e.g., groundwater pH, REE solubility, site geometry) be used to make a case for closure. At 
this time, EMES is in the process of evaluating available information and will present a case for closure on 
a site-specific basis in the near future. As part of this evaluation, EMES will consider potential receptors 
that may have access to groundwater containing REEs.  

With respect to the Gurley Site, the potential risk of exposure to REE-containing groundwater is minimal. 
First, an environmental covenant was placed on the property in 2014 which prevents the future use of 
groundwater for consumptive use. In addition, the area in the vicinity of the Gurley Site is currently served 
by the public water supply system for the Town of Selma making use of groundwater for human 
consumption unlikely. Finally, the remedy that is currently being implemented is addressing dissolved lead 
and the low pH conditions in groundwater. Upon completion of the remedy, the low pH conditions, and 
hence the driving force for REE dissolution, will have been addressed. 

If you have any questions or comments, or wish to discuss this further, please let me know. 

 

Sincerely,  

Arcadis G&M of North Carolina, Inc. 

 
William Anckner 
Principal Engineer 
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Enclosures: 

Copies: 

Randolph Bryant, USEPA 
Ken Mallary, USEPA 
James Bateson, NCDEQ 
David Lown, NCDEQ 
David Mattison, NCDEQ 
Bruce Frink, EMES 
Corrie Chwalek, Arcadis 

 

References: 

USGS 2010. The Principal Rare Earth Elements Deposits of the United States – A Summary of Domestic 
Deposits and a Global Perspective. Scientific Investigation Report 2010-5220. 
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