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August 10, 2016 
 
 
Mr. Joseph T. Martella II, Senior Engineer 
Rhode Island Department of Environmental Management 
Office of Waste Management 
Site Remediation Program 
235 Promenade Street 
Providence, Rhode Island 02908 
 
RE: Parcel C-1 Phase II Area – Mashapaug Pond Surface Water Sampling 
 Former Gorham Manufacturing Facility 
 333 Adelaide Avenue, Providence, Rhode Island 

AMEC Project No. 3652150040.03 
 
 

Dear Mr. Martella: 

This letter summarizes the July 6, 2016 collection of surface water samples from Mashapaug Inner 

and Outer Coves, and Mashapaug Pond as part of the Former Gorham Manufacturing Site in 

Providence, Rhode Island (Figure 1).  This activity was performed following the completion of the 

remedial action at the Gorham Parcel C, Parcel C-1 Phase II Area Mashapaug Inner Cove and 

Parcel C-1 Phase III Area in November 2015.  Site stabilization was achieved in June 2016 and 

the turbidity curtain removed from the Outer Cove on June 29, 2016.  This surface water sampling 

was conducted in accordance with the Remedial Action Work Plan (RAWP), dated March 11, 

2015, and Response to Rhode Island Department of Environmental Management (RIDEM) 

comments, dated July 6, 2015, and the corresponding RIDEM July 9, 2015 Order of Approval 

(Order of Approval). 

Background 

Extensive surface water investigations were conducted in 2006 within the Mashapaug Inner and 

Outer Coves (MACTEC, 2006a).  Additional surface water investigations were conducted in 2011 

to further assess the conditions in the Inner Cove, Outer Cove and Mashapaug Pond 

(background).  The 2006 and 2011 surface water investigations evaluated the presence of volatile 

organic compounds (VOCs) semi-volatile organic compounds (SVOCs), metals, dioxins/furans 

and polychlorinated biphenyls (PCBs)/pesticides found in the Mashapaug Inner and Outer Cove 

and Mashapaug Pond.    

The trace concentrations of VOCs found at the interface with the sediment and surface water 

within the Inner Cove were likely related to the groundwater discharge into the Inner Cove.  The 

detected VOCs confirm their biodegradation as they pass through the sediment and into the 

surface water.  The Screening Level Ecological Risk Assessment (SLERA) concluded that 

detected VOC concentrations did not pose an unacceptable risk and did not require further 

evaluation.  

Petroleum aromatic hydrocarbons (PAHs) were found in only one sample (Inner Cove) and posed 

negligible risks to human and ecological receptors and did not require further evaluation.  No 

dissolved metals were found in the 2006 surface water samples and only zinc was found in the 
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2011 surface water samples above the laboratory quantitation limit.  Dioxins were found in the 

three unfiltered surface water samples within the Inner Cove.  Only one of these detections was 

greater than the 2006 SLERA surface water screening benchmark (Amec, 2014).  Dioxins and 

furans are virtually insoluble in water, so the reported surface water concentrations are likely 

associated with suspended particulate matter (likely sediment).  PCBs and pesticides were 

essentially non-detect in the 2006 surface water samples (Amec, 2014).  

RIDEM’s Order of Approval (Condition #11) requires Textron to collect five surface water samples 

from the Inner and Outer Cove and Mashapaug Pond following the completion of the remedial 

action and removal of the turbidity curtain.  These five locations include SED/SW27 and SED28 

(Inner Cove), SED/SW36 and SED/SW39 (Outer Cove), and SED/SW11 (Mashapaug Pond) 

(highlighted in Figure 2).  Surface water samples will be analyzed for PAHs, total and dissolved 

metals and dioxins.   

Work Activities Conducted 

Amec Foster Wheeler Environment and Infrastructure, Inc., (Amec Foster Wheeler) utilized the 

global positioning system (GPS) to mobilize a boat operated by our subcontractor, TG&B Marine, 

Inc., to the specific historic sampling locations.  Once the boat was anchored at a sample location, 

Amec Foster Wheeler collected the surface water sample using a peristaltic pump equipped with 

PVC tubing.  The PVC tubing was attached to a rod with the intake of the tubing located 

approximately one foot above the bottom of the rod.  TG&B lowered the rod within the water 

column to the sediment interface so that the tubing intake was approximately one foot above the 

surface water/sediment interface.   

Amec Foster Wheeler also measured and recorded the water and sample depth, and water quality 

parameters including specific conductivity, DO, oxidation reduction potential (ORP), and 

temperature prior to sample collection at each surface water sample location.  Copies of the 

surface water sampling records containing these measurements are included in Appendix A.   

Surface water samples were hand delivered to ESS Laboratory on July 6, 2016 under chain-of-

custody control, and analyzed for PAHs, total and dissolved metals and dioxins.  A copy of the 

chain-of-custody for the samples is included with the laboratory reports in Appendix B of this 

report.  

Surface Water Sampling Results 

Tables 1 (Inner Cove) and 2 (Outer Cove and Mashapaug Pond) summarize the historic 

concentrations of PAHs, total and dissolved metals and dioxin detected in the four surface water 

sample locations (note: no surface water samples were historically collected from SED28).  Tables 

1 and 2 also include the analytical results from the five surface water sample locations collected 

on July 6, 2016.  Contaminant concentrations detected in the surface water were compared to 

RIDEM Ambient Water Quality Fresh Water Criteria.  The analytical laboratory report for the July 

2016 surface water sampling event is included in Appendix B.   

As shown in surface water samples SW 27 and SW 28 within the Inner Cove (Table 1), the PAHs 

were all non-detect.  Total Arsenic, barium, copper, lead and zinc were detected in both SW 27 

and SW 28; however, all detected concentrations were below the referenced RIDEM surface water 

criteria.  Of the dissolved metals, only barium, copper and zinc were detected in the two surface 

water samples.  All of these detections were well below the referenced RIDEM surface water 
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criteria.  Surface water sample SW 27 was found to contain a native dioxin isomer, OCDD, with a 

concentration of 230 picograms per liter (pg/L); there is no published criteria for this compound.  

OCDD was previously detected at SW 27 (2006) at 350 pg/L. The 2006 SW 27 data also included 

the detection of total HpCDD and HpCDF.  Neither of these or other dioxin parameters were 

detected in the two surface water samples in July 2016.   

Surface water samples SW 36 and SW 39 were both located in the Outer Cove (Table 2).  Isolated 

PAHs were detected in surface water sample SW-39 which is located on the northern end of the 

Outer Cove, furthest away from the Site.  These PAHs included benzo(a)pyrene, 

benzo(b)flouranthene, chrysene and indeno(1,2,3-cd)pyrene.  There are no referenced RIDEM 

surface water criteria for these compounds.  The highest detection of these compounds was 

0.0001ug/L of benzo(b)flouranthene.   Total Arsenic, barium, copper, lead and zinc were detected 

in SW 36 and SW 39; however, all detected concentrations were below the referenced RIDEM 

surface water criteria.  Of the dissolved metals, only arsenic (SW 39 only), barium and zinc were 

detected, all well below the referenced RIDEM surface water criteria. Surface water sample SW 

39 was found to contain the dioxin isomer OCDD with a concentration of 160 pg/L; there is no 

published criteria for this compound.  No other native dioxin parameters were detected in the two 

surface water samples. 

Surface water sample SW 11 was collected outside of the Outer Cove in Mashapaug Pond (table 

2).  No PAHs were detected within this surface water sample.  Of the dissolved metals, only 

arsenic, barium and zinc were detected, all well below the referenced RIDEM surface water 

criteria.  All of the native dioxin isomers were non-detect in the 2016 SW 11 surface water sample.  

The 2006 surface water sample from SW 11 was previously found to contain OCDD (180 pg/L), 

total HpCDD (430J pg/L) and total HpCDF (120 pg/L).   

Conclusion 

Based on the collection and analysis of the five surface water samples in the Inner Cove, Outer 

Cove and Mashapaug Pond there were no exceedances of the RIDEM surface water criteria.  The 

Condition #11 under the RIDEM July 9, 2015 Order of Approval is now complete.   

Please contact the Greg Simpson (401-457-2635) or David Heislein (978-392-5327) if we can 
provide additional information or answer any questions concerning these surface water sampling 
results.   

 

 

Sincerely, 

Amec Foster Wheeler Environment & Infrastructure, Inc. 

 

Elizabeth Lahti     David E. Heislein 
Staff Engineer      Senior Project Manager 
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Enclosures: Table 1 – Summary of Inner Cove Surface Water Sampling Results July 2016  
 Table 2 – Summary of Outer Cove and Mashapaug Pond Surface Water 

Sampling Results July 2016 
 Figure 1 – Site Location Map 
 Figure 2 – Surface Water and Sediment Sample Locations 2005-2016 

Appendix A – Field Data Records 
Appendix B – Laboratory Reports – July 2016 Surface Water Sampling Event 

 
cc: Don Gralnek, Executive Director – Providence Redevelopment Agency 
 G. Simpson, Textron Inc. (Electronic) 
 Knight Memorial Library Repository 
 Amec Foster Wheeler Project File 
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TABLES  

Table 1 Surface Water Results Mashapaug Inner Cove 

Table 2 Surface Water Results Mashapaug Outer Cove and Pond 



Table 1

Summary of Analytical Results for Surface Water - Inner Cove

Phase II Area - Mashapaug Pond and Cove

Former Gorham Manufacturing Facility

333 Adelaide Avenue

Providence, Rhode Island

Parameter

RIDEM AWQC 

Fresh Water 

Chronic [1]

SW27       

6/22/2006

SW27       

7/6/2016

SW28       

7/6/2016

Semi-Volatile Organic Compounds (mg/L)

2-Methylnaphthalene 0.0002 U 0.0002 U 0.0002 U

Acenaphthene 0.0019 0.0002 U 0.0002 U 0.0002 U

Acenaphthylene 0.0002 U 0.0002 U 0.0002 U

Anthracene 0.0002 U 0.0002 U 0.0002 U

Benzo(a)anthracene 0.0002 U 0.00005 U 0.00005 U

Benzo(a)pyrene 0.0002 U 0.00005 U 0.00005 U

Benzo(b)fluoranthene 0.0002 U 0.00005 U 0.00005 U

Benzo(g,h,i)perylene 0.0002 U 0.0002 U 0.0002 U

Benzo(k)fluoranthene 0.0003 U 0.00005 U 0.00005 U

Chrysene 0.0002 U 0.00005 U 0.00005 U

Dibenzo(a,h)anthracene 0.0002 U 0.00005 U 0.00005 U

Fluoranthene 0.0044 0.0002 U 0.0002 U 0.0002 U

Fluorene 0.0002 U 0.0002 U 0.0002 U

Indeno(1,2,3-cd)pyrene 0.0003 U 0.00005 U 0.00005 U

Naphthalene 0.0026 0.0002 U 0.0002 U 0.0002 U

Phenanthrene 0.0002 U 0.0002 U 0.0002 U

Pyrene 0.0002 U 0.0002 U 0.0002 U

Dioxins/Furans (mg/L)

1,2,3,4,6,7,8-HpCDD 0.000000043 BJ 0.00000005 U 0.00000005 U

1,2,3,4,6,7,8-HpCDF 0.00000001 U 0.00000005 U 0.00000005 U

1,2,3,4,7,8,9-HpCDF 0.00000001 U 0.00000005 U 0.00000005 U

1,2,3,4,7,8-HxCDD 0.00000001 U 0.00000005 U 0.00000005 U

1,2,3,4,7,8-HxCDF 0.00000001 U 0.00000005 U 0.00000005 U

1,2,3,6,7,8-HxCDD 0.000000013 J 0.00000005 U 0.00000005 U

1,2,3,6,7,8-HxCDF 0.00000001 U 0.00000005 U 0.00000005 U

1,2,3,7,8,9-HxCDD 0.000000051 0.00000005 U 0.00000005 U

1,2,3,7,8,9-HxCDF 0.00000001 U 0.00000005 U 0.00000005 U

1,2,3,7,8-PeCDD 0.000000046 J 0.00000005 U 0.00000005 U

1,2,3,7,8-PeCDF 0.00000001 UE 0.00000005 U 0.00000005 U

2,3,4,6,7,8-HxCDF 0.00000001 U 0.00000005 U 0.00000005 U

2,3,4,7,8-PeCDF 0.00000001 U 0.00000005 U 0.00000005 U

2,3,7,8-TCDD 0.0000000031 J 0.00000001 U 0.00000001 U

2,3,7,8-TCDF 0.0000000089 J 0.00000001 U 0.00000001 U

OCDD 0.00000035 B 0.00000023 0.0000001 U

OCDF 0.00000002 U 0.0000001 U 0.0000001 U

Dioxin Toxicity Equivalent (USEPA, 2010) 0.000000061 2.3E-10 0 U

Total HpCDD 0.000000061 B 0.00000005 U 0.00000005 U

Total HpCDF 0.000000013 J 0.00000005 U 0.00000005 U

Total HxCDD 0.000000064 0.00000005 U 0.00000005 U

Total HxCDF 0.00000001 U 0.00000005 U 0.00000005 U

Total PeCDD 0.000000046 J 0.00000005 U 0.00000005 U

Total PeCDF 0.000000029 J 0.00000005 U 0.00000005 U

Total TCDD 0.0000000031 J 0.00000001 U 0.00000001 U

Total TCDF 0.000000032 0.00000001 U 0.00000001 U

Metals, Total [2] (mg/L)

Antimony 0.01 0.005 U 0.0005 U 0.0005 U

Arsenic 0.15 0.005 U 0.006 0.005 U

Barium 0.05 U 0.029 0.024

Beryllium 0.00017 0.001 U 0.0001 U 0.0001 U

Cadmium 0.000271 0.005 U 0.00002 U 0.00002 U

Chromium 0.0114 0.02 U 0.002 U 0.002 U

Copper 0.0093 0.02 U 0.003 0.002

Lead 0.00318 0.005 U 0.003 0.001

Mercury 0.0005 U 0.0002 U 0.0002 U

Nickel 0.05216 0.05 U 0.005 U 0.005 U

Selenium 0.005 0.05 U 0.001 U 0.001 U

Silver 0.005 U 0.001 U 0.001 U

Thallium 0.001 0.002 U 0.0002 U 0.0002 U

Zinc 0.118 0.05 U 0.021 0.014

Metals, Dissolved [2] (mg/L)

Antimony 0.01 0.005 U 0.0005 U 0.0005 U

Arsenic 0.15 0.005 U 0.005 U 0.005 U

Barium 0.05 U 0.025 0.024

Beryllium 0.00017 0.001 U 0.0001 U 0.0001 U

Cadmium 0.000271 0.005 U 0.00002 U 0.00002 U

Chromium 0.0114 0.02 U 0.002 U 0.002 U

Copper 0.0093 0.02 U 0.002 0.002

Lead 0.00318 0.005 U 0.0005 U 0.0007

Mercury 0.0005 U 0.0002 U 0.0002 U

Nickel 0.05216 0.05 U 0.005 U 0.005 U

Selenium 0.005 0.05 U 0.001 U 0.001 U

Silver 0.005 U 0.001 U 0.001 U

Thallium 0.001 0.002 U 0.0002 U 0.0002 U

Zinc 0.118 0.05 U 0.017 0.017
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Table 1

Summary of Analytical Results for Surface Water - Inner Cove

Phase II Area - Mashapaug Pond and Cove

Former Gorham Manufacturing Facility

333 Adelaide Avenue

Providence, Rhode Island

Parameter

RIDEM AWQC 

Fresh Water 

Chronic [1]

SW27       

6/22/2006

SW27       

7/6/2016

SW28       

7/6/2016

Notes:

[1] Values are the 2009 RIDEM Ambient 

Water Quality Criteria. 

http://www.dem.ri.gov/pubs/regs/regs/water/

h2oq10.pdf

[2] RIDEM AWQC values for Cadmium, 

Chromium (Chromium III was used for 

Chromium), Copper, Lead, Nickel and Zinc 

were calculated for acute {CF x e^(ma x [ln 

Hardness] + ba)} and chronic {CF x e^(mc x 

[ln Hardness] + bc)} values for dissolved 

metals using the average hardness 

concentration. Values were also used for 

total metals

mg/L - milligram per liter

U - not detected, value is reporting limit

J - value is estimated

B - analyte detected in sample and the 

associated blank

E - PCDE interference
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Table 2

Summary of Analytical Results for Surface Water - Outer Cove and Pond

Phase II Area - Mashapaug Pond and Cove

Former Gorham Manufacturing Facility

333 Adelaide Avenue, Providence, Rhode Island

Parameter

RIDEM AWQC 

Fresh Water 

Chronic [1]

SW11       

6/21/2006

SW11       

7/6/2016

SW-36       

12/14/2011

SW36       

7/6/2016

SW-39       

12/14/2011

SW39       

7/6/2016

Semi-Volatile Organic Compounds (mg/L)

2-Methylnaphthalene 0.0002 U 0.0002 U 0.0002 U 0.0002 U

Acenaphthene 0.0019 0.0002 U 0.0002 U 0.0002 U 0.0002 U

Acenaphthylene 0.0002 U 0.0002 U 0.0002 U 0.0002 U

Anthracene 0.0002 U 0.0002 U 0.0002 U 0.0002 U

Benzo(a)anthracene 0.0002 U 0.00005 U 0.00005 U 0.00005 U

Benzo(a)pyrene 0.0002 U 0.00005 U 0.00005 U 0.00007

Benzo(b)fluoranthene 0.0002 U 0.00005 U 0.00005 U 0.0001

Benzo(g,h,i)perylene 0.0002 U 0.0002 U 0.0002 U 0.0002 U

Benzo(k)fluoranthene 0.0003 U 0.00005 U 0.00005 U 0.00005 U

Chrysene 0.0002 U 0.00005 U 0.00005 U 0.00008

Dibenzo(a,h)anthracene 0 0.0002 U 0.00005 U 0.00005 U 0.00005 U

Fluoranthene 0.0044 0.0002 U 0.0002 U 0.0002 U 0.0002 U

Fluorene 0.0002 U 0.0002 U 0.0002 U 0.0002 U

Indeno(1,2,3-cd)pyrene 0.0003 U 0.00005 U 0.00005 U 0.00007

Naphthalene 0.0026 0.0002 U 0.0002 U 0.0002 U 0.0002 U

Phenanthrene 0.0002 U 0.0002 U 0.0002 U 0.0002 U

Pyrene 0.0002 U 0.0002 U 0.0002 U 0.0002 U

Dioxins/Furans (mg/L)

1,2,3,4,6,7,8-HpCDD 0.000000024 BJ 0.00000005 U 0.00000005 U 0.00000005 U

1,2,3,4,6,7,8-HpCDF 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

1,2,3,4,7,8,9-HpCDF 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

1,2,3,4,7,8-HxCDD 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

1,2,3,4,7,8-HxCDF 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

1,2,3,6,7,8-HxCDD 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

1,2,3,6,7,8-HxCDF 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

1,2,3,7,8,9-HxCDD 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

1,2,3,7,8,9-HxCDF 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

1,2,3,7,8-PeCDD 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

1,2,3,7,8-PeCDF 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

2,3,4,6,7,8-HxCDF 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

2,3,4,7,8-PeCDF 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

2,3,7,8-TCDD 0.0000000021 UA 0.00000001 U 0.00000001 U 0.00000001 U

2,3,7,8-TCDF 0.0000000021 UA 0.00000001 U 0.00000001 U 0.00000001 U

OCDD 0.00000018 B 0.0000001 U 0.0000001 U 0.00000016

OCDF 0.000000021 U 0.0000001 U 0.0000001 U 0.0000001 U

Dioxin Toxicity Equivalent (USEPA, 2010) 0.000000012 0 U 0 U 1.6E-10

Total HpCDD 0.000000043 BJ 0.00000005 U 0.00000005 U 0.00000005 U

Total HpCDF 0.000000012 J 0.00000005 U 0.00000005 U 0.00000005 U

Total HxCDD 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

Total HxCDF 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

Total PeCDD 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U

Total PeCDF 0.00000001 U 0.00000005 U 0.00000005 U 0.00000005 U
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Table 2

Summary of Analytical Results for Surface Water - Outer Cove and Pond

Phase II Area - Mashapaug Pond and Cove

Former Gorham Manufacturing Facility

333 Adelaide Avenue, Providence, Rhode Island

Parameter

RIDEM AWQC 

Fresh Water 

Chronic [1]

SW11       

6/21/2006

SW11       

7/6/2016

SW-36       

12/14/2011

SW36       

7/6/2016

SW-39       

12/14/2011

SW39       

7/6/2016

Total TCDD 0.0000000021 U 0.00000001 U 0.00000001 U 0.00000001 U

Total TCDF 0.0000000021 U 0.00000001 U 0.00000001 U 0.00000001 U

Metals, Total [2](mg/L)

Antimony 0.01 0.005 U 0.0005 U 0.0025 U 0.0005 U 0.0025 U 0.0005 U

Arsenic 0.15 0.005 U 0.006 0.0025 U 0.005 0.0025 U 0.006

Barium 0.05 U 0.127 0.034 0.052

Beryllium 0.00017 0.001 U 0.0001 U 0.0005 U 0.0001 U 0.0005 U 0.0001 U

Cadmium 0.000271 0.005 U 0.00002 U 0.0025 U 0.00002 U 0.0025 U 0.00002 U

Chromium 0.0114 0.02 U 0.002 U 0.01 U 0.002 U 0.01 U 0.002 U

Copper 0.0093 0.02 U 0.002 U 0.01 U 0.002 0.01 U 0.003

Lead 0.00318 0.005 U 0.0006 0.01 U 0.001 0.01 U 0.003

Mercury 0.0005 U 0.0002 U 0.0005 U 0.0002 U 0.0005 U 0.0002 U

Nickel 0.05216 0.05 U 0.005 U 0.025 U 0.005 U 0.025 U 0.005 U

Selenium 0.005 0.05 U 0.001 U 0.025 U 0.001 U 0.025 U 0.001 U

Silver 0.005 U 0.001 U 0.005 U 0.001 U 0.005 U 0.001 U

Thallium 0.001 0.002 U 0.0002 U 0.001 U 0.0002 U 0.001 U 0.0002 U

Zinc 0.118 0.05 U 0.017 0.025 U 0.017 0.026 0.009

Metals, Dissolved [2] (mg/L)

Antimony 0.01 0.005 U 0.0005 U 0.0025 U 0.0005 U 0.0025 U 0.0005 U

Arsenic 0.15 0.005 U 0.006 0.0025 U 0.005 U 0.0025 U 0.005

Barium 0.05 U 0.017 0.027 0.033

Beryllium 0.00017 0.001 U 0.0001 U 0.0005 U 0.0001 U 0.0005 U 0.0001 U

Cadmium  0.00027 0.000271 0.005 U 0.00002 U 0.0025 U 0.00002 U 0.0025 U 0.00002 U

Chromium (IV 0.00114) 0.0114 0.02 U 0.002 U 0.01 U 0.002 U 0.01 U 0.002 U

Copper (0.0093) 0.0093 0.02 U 0.002 U 0.01 U 0.002 U 0.01 U 0.002 U

Lead (0.00318) 0.00318 0.005 U 0.0005 U 0.01 U 0.0005 U 0.01 U 0.0005 U

Mercury 0.0005 U 0.0002 U 0.0005 U 0.0002 U 0.0005 U 0.0002 U

Nickel (0.05216) 0.05216 0.05 U 0.005 U 0.025 U 0.005 U 0.025 U 0.005 U

Selenium 0.005 0.05 U 0.001 U 0.025 U 0.001 U 0.025 U 0.001 U

Silver 0.005 U 0.001 U 0.005 U 0.001 U 0.005 U 0.001 U

Thallium 0.001 0.002 U 0.0002 U 0.0015 U 0.0002 U 0.0015 U 0.0002 U

Zinc (0.118) 0.118 0.05 U 0.018 0.025 U 0.015 0.025 U 0.015

Notes:

[1] Values are the 2009 RIDEM Ambient 

Water Quality Criteria. 

http://www.dem.ri.gov/pubs/regs/regs/water/h

2oq10.pdf
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Table 2

Summary of Analytical Results for Surface Water - Outer Cove and Pond

Phase II Area - Mashapaug Pond and Cove

Former Gorham Manufacturing Facility

333 Adelaide Avenue, Providence, Rhode Island

Parameter

RIDEM AWQC 

Fresh Water 

Chronic [1]

SW11       

6/21/2006

SW11       

7/6/2016

SW-36       

12/14/2011

SW36       

7/6/2016

SW-39       

12/14/2011

SW39       

7/6/2016

[2] RIDEM AWQC values for Cadmium, 

Chromium (Chromium III was used for 

Chromium), Copper, Lead, Nickel and Zinc 

were calculated for acute {CF x e^(ma x [ln 

Hardness] + ba)} and chronic {CF x e^(mc x 

[ln Hardness] + bc)} values for dissolved 

metals using the average hardness 

concentration. Values were also used for 

total metals

mg/L - milligram per liter

U - not detected, value is reporting limit

J - value is estimated

B - analyte detected in sample and the 

associated blank

A - detection limit based on signal-to-noise 

measurement
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

David Heislein

AMEC Foster Wheeler

271 Mill Road

Chelmsford, MA 01824

RE:  Textron Gorham - Surface Water (3652150040)

ESS Laboratory Work Order Number:   1607062

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with NELAC Standards, A2LA and/or client 

Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

Subcontracted Analyses

Dioxin - Full ListPace Analytical - Minneapolis, MN

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on July 06, 2016 for the analyses specified on the enclosed Chain of Custody Record. 

Lab Number MatrixSample Name Analysis
SW11 §, 6010C, 7010, 7470A, 8270D SIMSurface Water1607062-01 

SW39 §, 6010C, 7010, 7470A, 8270D SIMSurface Water1607062-02 

SW28 §, 6010C, 7010, 7470A, 8270D SIMSurface Water1607062-03 

SW27 §, 6010C, 7010, 7470A, 8270D SIMSurface Water1607062-04 

SW36 §, 6010C, 7010, 7470A, 8270D SIMSurface Water1607062-05 

Dup-02 §, 6010C, 7010, 7470A, 8270D SIMSurface Water1607062-06 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

8270D(SIM) Polynuclear Aromatic Hydrocarbons
Matrix Spike recovery is below lower control limit (M-).CG60724-MSD2

Naphthalene (35% @ 40-140%)

Relative percent difference for duplicate is outside of criteria (D+).CG60724-MSD2

Naphthalene (23% @ 20%)

DDT breakdown > 20%CZG0100-TUN1

Dissolved Metals
Matrix Spike recovery is above upper control limit (M+).CG60701-MS2

Selenium (124% @ 80-120%)

Total Metals
Relative percent difference for duplicate is outside of criteria (D+).CG60701-DUP1

Lead (48% @ 20%)

Matrix Spike recovery is above upper control limit (M+).CG60701-MS1

Selenium (132% @ 80-120%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035 - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015D - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH / VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW11

Date Sampled:  07/06/16 09:26

ESS Laboratory Sample ID:  1607062-01

Sample Matrix:  Surface Water

Units: %

Dioxins

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed SequenceF/V BatchI/V
Dioxin  See Attached (N/A) 
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW11

Date Sampled:  07/06/16 09:26

ESS Laboratory Sample ID:  1607062-01

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A

Units: mg/L

Dissolved Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 100 10Antimony  1 KJK CG6070107/08/16   7:34 ND (0.0005) 

6010C 100 10Arsenic  1 KJK CG6070107/08/16  15:27 0.006 (0.005) 

6010C 100 10Barium  1 KJK CG6070107/08/16  15:27 0.017 (0.005) 

6010C 100 10Beryllium  1 KJK CG6070107/08/16  15:27 ND (0.0001) 

7010 100 10Cadmium  1 KJK CG6070107/09/16  13:43 ND (0.00002) 

6010C 100 10Chromium  1 KJK CG6070107/08/16  15:27 ND (0.002) 

6010C 100 10Copper  1 KJK CG6070107/08/16  15:27 ND (0.002) 

7010 100 10Lead  1 KJK CG6070107/08/16  20:03 ND (0.0005) 

7470A 20 40Mercury  1 BJV CG6070307/07/16  14:40 ND (0.00020) 

6010C 100 10Nickel  1 KJK CG6070107/08/16  15:27 ND (0.005) 

7010 100 10Selenium  1 KJK CG6070107/08/16  12:37 ND (0.001) 

6010C 100 10Silver  1 KJK CG6070107/08/16  15:27 ND (0.001) 

7010 100 10Thallium  1 KJK CG6070107/09/16  19:10 ND (0.0002) 

6010C 100 10Zinc  1 KJK CG6070107/08/16  15:27 0.018 (0.005) 
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW11

Date Sampled:  07/06/16 09:26

ESS Laboratory Sample ID:  1607062-01

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A

Units: mg/L

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 100 10Antimony  1 KJK CG6070107/08/16   9:01 ND (0.0005) 

6010C 100 10Arsenic  1 KJK CG6070107/08/16  16:51 0.006 (0.005) 

6010C 100 10Barium  1 KJK CG6070107/08/16  16:51 0.127 (0.005) 

6010C 100 10Beryllium  1 KJK CG6070107/08/16  16:51 ND (0.0001) 

7010 100 10Cadmium  1 KJK CG6070107/09/16  14:51 ND (0.00002) 

6010C 100 10Chromium  1 KJK CG6070107/08/16  16:51 ND (0.002) 

6010C 100 10Copper  1 KJK CG6070107/08/16  16:51 ND (0.002) 

7010 100 10Lead  1 KJK CG6070107/08/16   5:03 0.0006 (0.0005) 

7470A 20 40Mercury  1 BJV CG6070307/07/16  14:40 ND (0.00020) 

6010C 100 10Nickel  1 KJK CG6070107/08/16  16:51 ND (0.005) 

7010 100 10Selenium  1 KJK CG6070107/08/16  14:09 ND (0.001) 

6010C 100 10Silver  1 KJK CG6070107/08/16  16:51 ND (0.001) 

7010 100 10Thallium  1 KJK CG6070107/09/16  20:18 ND (0.0002) 

6010C 100 10Zinc  1 KJK CG6070107/08/16  16:51 0.017 (0.005) 
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW11

Date Sampled:  07/06/16 09:26

ESS Laboratory Sample ID:  1607062-01

Sample Matrix:  Surface Water

Prepared:  7/7/16  16:51
Analyst:  VSCInitial Volume:  1070

Final Volume:  0.25

Percent Solids:  N/A

Extraction Method:  3510C

Units: mg/L

8270D(SIM) Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8270D SIM2-Methylnaphthalene  1 CG60724CZG009907/09/16   8:38 ND (0.0002) 

8270D SIMAcenaphthene  1 CG60724CZG009907/09/16   8:38 ND (0.0002) 

8270D SIMAcenaphthylene  1 CG60724CZG009907/09/16   8:38 ND (0.0002) 

8270D SIMAnthracene  1 CG60724CZG009907/09/16   8:38 ND (0.0002) 

8270D SIMBenzo(a)anthracene  1 CG60724CZG009907/09/16   8:38 ND (0.00005) 

8270D SIMBenzo(a)pyrene  1 CG60724CZG009907/09/16   8:38 ND (0.00005) 

8270D SIMBenzo(b)fluoranthene  1 CG60724CZG009907/09/16   8:38 ND (0.00005) 

8270D SIMBenzo(g,h,i)perylene  1 CG60724CZG009907/09/16   8:38 ND (0.0002) 

8270D SIMBenzo(k)fluoranthene  1 CG60724CZG009907/09/16   8:38 ND (0.00005) 

8270D SIMChrysene  1 CG60724CZG009907/09/16   8:38 ND (0.00005) 

8270D SIMDibenzo(a,h)Anthracene  1 CG60724CZG009907/09/16   8:38 ND (0.00005) 

8270D SIMFluoranthene  1 CG60724CZG009907/09/16   8:38 ND (0.0002) 

8270D SIMFluorene  1 CG60724CZG009907/09/16   8:38 ND (0.0002) 

8270D SIMIndeno(1,2,3-cd)Pyrene  1 CG60724CZG009907/09/16   8:38 ND (0.00005) 

8270D SIMNaphthalene  1 CG60724CZG009907/09/16   8:38 ND (0.0002) 

8270D SIMPhenanthrene  1 CG60724CZG009907/09/16   8:38 ND (0.0002) 

8270D SIMPyrene  1 CG60724CZG009907/09/16   8:38 ND (0.0002) 

%Recovery Qualifier Limits

30-13041 %Surrogate: 1,2-Dichlorobenzene-d4

30-13046 %Surrogate: 2-Fluorobiphenyl

30-13050 %Surrogate: Nitrobenzene-d5

30-13064 %Surrogate: p-Terphenyl-d14
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW39

Date Sampled:  07/06/16 10:05

ESS Laboratory Sample ID:  1607062-02

Sample Matrix:  Surface Water

Units: %

Dioxins

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed SequenceF/V BatchI/V
Dioxin  See Attached (N/A) 
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW39

Date Sampled:  07/06/16 10:05

ESS Laboratory Sample ID:  1607062-02

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A

Units: mg/L

Dissolved Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 100 10Antimony  1 KJK CG6070107/08/16   7:40 ND (0.0005) 

6010C 100 10Arsenic  1 KJK CG6070107/08/16  15:31 0.005 (0.005) 

6010C 100 10Barium  1 KJK CG6070107/08/16  15:31 0.033 (0.005) 

6010C 100 10Beryllium  1 KJK CG6070107/08/16  15:31 ND (0.0001) 

7010 100 10Cadmium  1 KJK CG6070107/09/16  13:48 ND (0.00002) 

6010C 100 10Chromium  1 KJK CG6070107/08/16  15:31 ND (0.002) 

6010C 100 10Copper  1 KJK CG6070107/08/16  15:31 ND (0.002) 

7010 100 10Lead  1 KJK CG6070107/08/16  20:09 ND (0.0005) 

7470A 20 40Mercury  1 BJV CG6070307/07/16  14:42 ND (0.00020) 

6010C 100 10Nickel  1 KJK CG6070107/08/16  15:31 ND (0.005) 

7010 100 10Selenium  1 KJK CG6070107/08/16  13:07 ND (0.001) 

6010C 100 10Silver  1 KJK CG6070107/08/16  15:31 ND (0.001) 

7010 100 10Thallium  1 KJK CG6070107/09/16  19:15 ND (0.0002) 

6010C 100 10Zinc  1 KJK CG6070107/08/16  15:31 0.015 (0.005) 
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW39

Date Sampled:  07/06/16 10:05

ESS Laboratory Sample ID:  1607062-02

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A

Units: mg/L

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 100 10Antimony  1 KJK CG6070107/08/16   9:06 ND (0.0005) 

6010C 100 10Arsenic  1 KJK CG6070107/08/16  16:56 0.006 (0.005) 

6010C 100 10Barium  1 KJK CG6070107/08/16  16:56 0.052 (0.005) 

6010C 100 10Beryllium  1 KJK CG6070107/08/16  16:56 ND (0.0001) 

7010 100 10Cadmium  1 KJK CG6070107/09/16  14:57 ND (0.00002) 

6010C 100 10Chromium  1 KJK CG6070107/08/16  16:56 ND (0.002) 

6010C 100 10Copper  1 KJK CG6070107/08/16  16:56 0.003 (0.002) 

7010 100 10Lead  1 KJK CG6070107/08/16   5:08 0.003 (0.0005) 

7470A 20 40Mercury  1 BJV CG6070307/07/16  14:42 ND (0.00020) 

6010C 100 10Nickel  1 KJK CG6070107/08/16  16:56 ND (0.005) 

7010 100 10Selenium  1 KJK CG6070107/08/16  14:20 ND (0.001) 

6010C 100 10Silver  1 KJK CG6070107/08/16  16:56 ND (0.001) 

7010 100 10Thallium  1 KJK CG6070107/09/16  20:23 ND (0.0002) 

6010C 100 10Zinc  1 KJK CG6070107/08/16  16:56 0.009 (0.005) 
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW39

Date Sampled:  07/06/16 10:05

ESS Laboratory Sample ID:  1607062-02

Sample Matrix:  Surface Water

Prepared:  7/7/16  16:51
Analyst:  VSCInitial Volume:  1070

Final Volume:  0.25

Percent Solids:  N/A

Extraction Method:  3510C

Units: mg/L

8270D(SIM) Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8270D SIM2-Methylnaphthalene  1 CG60724CZG009907/09/16   9:28 ND (0.0002) 

8270D SIMAcenaphthene  1 CG60724CZG009907/09/16   9:28 ND (0.0002) 

8270D SIMAcenaphthylene  1 CG60724CZG009907/09/16   9:28 ND (0.0002) 

8270D SIMAnthracene  1 CG60724CZG009907/09/16   9:28 ND (0.0002) 

8270D SIMBenzo(a)anthracene  1 CG60724CZG009907/09/16   9:28 ND (0.00005) 

8270D SIMBenzo(a)pyrene  1 CG60724CZG009907/09/16   9:28 0.00007 (0.00005) 

8270D SIMBenzo(b)fluoranthene  1 CG60724CZG009907/09/16   9:28 0.0001 (0.00005) 

8270D SIMBenzo(g,h,i)perylene  1 CG60724CZG009907/09/16   9:28 ND (0.0002) 

8270D SIMBenzo(k)fluoranthene  1 CG60724CZG009907/09/16   9:28 ND (0.00005) 

8270D SIMChrysene  1 CG60724CZG009907/09/16   9:28 0.00008 (0.00005) 

8270D SIMDibenzo(a,h)Anthracene  1 CG60724CZG009907/09/16   9:28 ND (0.00005) 

8270D SIMFluoranthene  1 CG60724CZG009907/09/16   9:28 ND (0.0002) 

8270D SIMFluorene  1 CG60724CZG009907/09/16   9:28 ND (0.0002) 

8270D SIMIndeno(1,2,3-cd)Pyrene  1 CG60724CZG009907/09/16   9:28 0.00007 (0.00005) 

8270D SIMNaphthalene  1 CG60724CZG009907/09/16   9:28 ND (0.0002) 

8270D SIMPhenanthrene  1 CG60724CZG009907/09/16   9:28 ND (0.0002) 

8270D SIMPyrene  1 CG60724CZG009907/09/16   9:28 ND (0.0002) 

%Recovery Qualifier Limits

30-13045 %Surrogate: 1,2-Dichlorobenzene-d4

30-13050 %Surrogate: 2-Fluorobiphenyl

30-13054 %Surrogate: Nitrobenzene-d5

30-13068 %Surrogate: p-Terphenyl-d14

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW28

Date Sampled:  07/06/16 10:35

ESS Laboratory Sample ID:  1607062-03

Sample Matrix:  Surface Water

Units: %

Dioxins

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed SequenceF/V BatchI/V
Dioxin  See Attached (N/A) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW28

Date Sampled:  07/06/16 10:35

ESS Laboratory Sample ID:  1607062-03

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A

Units: mg/L

Dissolved Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 100 10Antimony  1 KJK CG6070107/08/16   7:45 ND (0.0005) 

6010C 100 10Arsenic  1 KJK CG6070107/08/16  15:35 ND (0.005) 

6010C 100 10Barium  1 KJK CG6070107/08/16  15:35 0.024 (0.005) 

6010C 100 10Beryllium  1 KJK CG6070107/08/16  15:35 ND (0.0001) 

7010 100 10Cadmium  1 KJK CG6070107/09/16  13:54 ND (0.00002) 

6010C 100 10Chromium  1 KJK CG6070107/08/16  15:35 ND (0.002) 

6010C 100 10Copper  1 KJK CG6070107/08/16  15:35 0.002 (0.002) 

7010 100 10Lead  1 KJK CG6070107/08/16  20:15 0.0007 (0.0005) 

7470A 20 40Mercury  1 BJV CG6070307/07/16  14:44 ND (0.00020) 

6010C 100 10Nickel  1 KJK CG6070107/08/16  15:35 ND (0.005) 

7010 100 10Selenium  1 KJK CG6070107/08/16  13:13 ND (0.001) 

6010C 100 10Silver  1 KJK CG6070107/08/16  15:35 ND (0.001) 

7010 100 10Thallium  1 KJK CG6070107/09/16  19:21 ND (0.0002) 

6010C 100 10Zinc  1 KJK CG6070107/08/16  15:35 0.017 (0.005) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW28

Date Sampled:  07/06/16 10:35

ESS Laboratory Sample ID:  1607062-03

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A

Units: mg/L

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 100 10Antimony  1 KJK CG6070107/08/16   9:13 ND (0.0005) 

6010C 100 10Arsenic  1 KJK CG6070107/08/16  17:00 ND (0.005) 

6010C 100 10Barium  1 KJK CG6070107/08/16  17:00 0.024 (0.005) 

6010C 100 10Beryllium  1 KJK CG6070107/08/16  17:00 ND (0.0001) 

7010 100 10Cadmium  1 KJK CG6070107/09/16  15:02 ND (0.00002) 

6010C 100 10Chromium  1 KJK CG6070107/08/16  17:00 ND (0.002) 

6010C 100 10Copper  1 KJK CG6070107/08/16  17:00 0.002 (0.002) 

7010 100 10Lead  1 KJK CG6070107/08/16   5:14 0.001 (0.0005) 

7470A 20 40Mercury  1 BJV CG6070307/07/16  14:44 ND (0.00020) 

6010C 100 10Nickel  1 KJK CG6070107/08/16  17:00 ND (0.005) 

7010 100 10Selenium  1 KJK CG6070107/08/16  14:25 ND (0.001) 

6010C 100 10Silver  1 KJK CG6070107/08/16  17:00 ND (0.001) 

7010 100 10Thallium  1 KJK CG6070107/09/16  20:29 ND (0.0002) 

6010C 100 10Zinc  1 KJK CG6070107/08/16  17:00 0.014 (0.005) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 15 of 60



Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW28

Date Sampled:  07/06/16 10:35

ESS Laboratory Sample ID:  1607062-03

Sample Matrix:  Surface Water

Prepared:  7/7/16  16:51
Analyst:  VSCInitial Volume:  1070

Final Volume:  0.25

Percent Solids:  N/A

Extraction Method:  3510C

Units: mg/L

8270D(SIM) Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8270D SIM2-Methylnaphthalene  1 CG60724CZG009907/09/16  10:19 ND (0.0002) 

8270D SIMAcenaphthene  1 CG60724CZG009907/09/16  10:19 ND (0.0002) 

8270D SIMAcenaphthylene  1 CG60724CZG009907/09/16  10:19 ND (0.0002) 

8270D SIMAnthracene  1 CG60724CZG009907/09/16  10:19 ND (0.0002) 

8270D SIMBenzo(a)anthracene  1 CG60724CZG009907/09/16  10:19 ND (0.00005) 

8270D SIMBenzo(a)pyrene  1 CG60724CZG009907/09/16  10:19 ND (0.00005) 

8270D SIMBenzo(b)fluoranthene  1 CG60724CZG009907/09/16  10:19 ND (0.00005) 

8270D SIMBenzo(g,h,i)perylene  1 CG60724CZG009907/09/16  10:19 ND (0.0002) 

8270D SIMBenzo(k)fluoranthene  1 CG60724CZG009907/09/16  10:19 ND (0.00005) 

8270D SIMChrysene  1 CG60724CZG009907/09/16  10:19 ND (0.00005) 

8270D SIMDibenzo(a,h)Anthracene  1 CG60724CZG009907/09/16  10:19 ND (0.00005) 

8270D SIMFluoranthene  1 CG60724CZG009907/09/16  10:19 ND (0.0002) 

8270D SIMFluorene  1 CG60724CZG009907/09/16  10:19 ND (0.0002) 

8270D SIMIndeno(1,2,3-cd)Pyrene  1 CG60724CZG009907/09/16  10:19 ND (0.00005) 

8270D SIMNaphthalene  1 CG60724CZG009907/09/16  10:19 ND (0.0002) 

8270D SIMPhenanthrene  1 CG60724CZG009907/09/16  10:19 ND (0.0002) 

8270D SIMPyrene  1 CG60724CZG009907/09/16  10:19 ND (0.0002) 

%Recovery Qualifier Limits

30-13044 %Surrogate: 1,2-Dichlorobenzene-d4

30-13049 %Surrogate: 2-Fluorobiphenyl

30-13053 %Surrogate: Nitrobenzene-d5

30-13064 %Surrogate: p-Terphenyl-d14

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW27

Date Sampled:  07/06/16 11:00

ESS Laboratory Sample ID:  1607062-04

Sample Matrix:  Surface Water

Units: %

Dioxins

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed SequenceF/V BatchI/V
Dioxin  See Attached (N/A) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW27

Date Sampled:  07/06/16 11:00

ESS Laboratory Sample ID:  1607062-04

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A

Units: mg/L

Dissolved Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 100 10Antimony  1 KJK CG6070107/08/16   7:51 ND (0.0005) 

6010C 100 10Arsenic  1 KJK CG6070107/08/16  16:09 ND (0.005) 

6010C 100 10Barium  1 KJK CG6070107/08/16  16:09 0.025 (0.005) 

6010C 100 10Beryllium  1 KJK CG6070107/08/16  16:09 ND (0.0001) 

7010 100 10Cadmium  1 KJK CG6070107/09/16  14:00 ND (0.00002) 

6010C 100 10Chromium  1 KJK CG6070107/08/16  16:09 ND (0.002) 

6010C 100 10Copper  1 KJK CG6070107/08/16  16:09 0.002 (0.002) 

7010 100 10Lead  1 KJK CG6070107/08/16  20:20 ND (0.0005) 

7470A 20 40Mercury  1 BJV CG6070307/07/16  14:46 ND (0.00020) 

6010C 100 10Nickel  1 KJK CG6070107/08/16  16:09 ND (0.005) 

7010 100 10Selenium  1 KJK CG6070107/08/16  13:18 ND (0.001) 

6010C 100 10Silver  1 KJK CG6070107/08/16  16:09 ND (0.001) 

7010 100 10Thallium  1 KJK CG6070107/09/16  19:27 ND (0.0002) 

6010C 100 10Zinc  1 KJK CG6070107/08/16  16:09 0.017 (0.005) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW27

Date Sampled:  07/06/16 11:00

ESS Laboratory Sample ID:  1607062-04

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A

Units: mg/L

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 100 10Antimony  1 KJK CG6070107/08/16   9:19 ND (0.0005) 

6010C 100 10Arsenic  1 KJK CG6070107/08/16  17:04 0.006 (0.005) 

6010C 100 10Barium  1 KJK CG6070107/08/16  17:04 0.029 (0.005) 

6010C 100 10Beryllium  1 KJK CG6070107/08/16  17:04 ND (0.0001) 

7010 100 10Cadmium  1 KJK CG6070107/09/16  15:08 ND (0.00002) 

6010C 100 10Chromium  1 KJK CG6070107/08/16  17:04 ND (0.002) 

6010C 100 10Copper  1 KJK CG6070107/08/16  17:04 0.003 (0.002) 

7010 100 10Lead  1 KJK CG6070107/08/16   5:20 0.003 (0.0005) 

7470A 20 40Mercury  1 BJV CG6070307/07/16  14:46 ND (0.00020) 

6010C 100 10Nickel  1 KJK CG6070107/08/16  17:04 ND (0.005) 

7010 100 10Selenium  1 KJK CG6070107/08/16  14:31 ND (0.001) 

6010C 100 10Silver  1 KJK CG6070107/08/16  17:04 ND (0.001) 

7010 100 10Thallium  1 KJK CG6070107/09/16  20:34 ND (0.0002) 

6010C 100 10Zinc  1 KJK CG6070107/08/16  17:04 0.021 (0.005) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW27

Date Sampled:  07/06/16 11:00

ESS Laboratory Sample ID:  1607062-04

Sample Matrix:  Surface Water

Prepared:  7/7/16  16:51
Analyst:  VSCInitial Volume:  1070

Final Volume:  0.25

Percent Solids:  N/A

Extraction Method:  3510C

Units: mg/L

8270D(SIM) Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8270D SIM2-Methylnaphthalene  1 CG60724CZG009907/09/16  11:08 ND (0.0002) 

8270D SIMAcenaphthene  1 CG60724CZG009907/09/16  11:08 ND (0.0002) 

8270D SIMAcenaphthylene  1 CG60724CZG009907/09/16  11:08 ND (0.0002) 

8270D SIMAnthracene  1 CG60724CZG009907/09/16  11:08 ND (0.0002) 

8270D SIMBenzo(a)anthracene  1 CG60724CZG009907/09/16  11:08 ND (0.00005) 

8270D SIMBenzo(a)pyrene  1 CG60724CZG009907/09/16  11:08 ND (0.00005) 

8270D SIMBenzo(b)fluoranthene  1 CG60724CZG009907/09/16  11:08 ND (0.00005) 

8270D SIMBenzo(g,h,i)perylene  1 CG60724CZG009907/09/16  11:08 ND (0.0002) 

8270D SIMBenzo(k)fluoranthene  1 CG60724CZG009907/09/16  11:08 ND (0.00005) 

8270D SIMChrysene  1 CG60724CZG009907/09/16  11:08 ND (0.00005) 

8270D SIMDibenzo(a,h)Anthracene  1 CG60724CZG009907/09/16  11:08 ND (0.00005) 

8270D SIMFluoranthene  1 CG60724CZG009907/09/16  11:08 ND (0.0002) 

8270D SIMFluorene  1 CG60724CZG009907/09/16  11:08 ND (0.0002) 

8270D SIMIndeno(1,2,3-cd)Pyrene  1 CG60724CZG009907/09/16  11:08 ND (0.00005) 

8270D SIMNaphthalene  1 CG60724CZG009907/09/16  11:08 ND (0.0002) 

8270D SIMPhenanthrene  1 CG60724CZG009907/09/16  11:08 ND (0.0002) 

8270D SIMPyrene  1 CG60724CZG009907/09/16  11:08 ND (0.0002) 

%Recovery Qualifier Limits

30-13040 %Surrogate: 1,2-Dichlorobenzene-d4

30-13046 %Surrogate: 2-Fluorobiphenyl

30-13048 %Surrogate: Nitrobenzene-d5

30-13060 %Surrogate: p-Terphenyl-d14

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW36

Date Sampled:  07/06/16 11:20

ESS Laboratory Sample ID:  1607062-05

Sample Matrix:  Surface Water

Units: %

Dioxins

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed SequenceF/V BatchI/V
Dioxin  See Attached (N/A) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW36

Date Sampled:  07/06/16 11:20

ESS Laboratory Sample ID:  1607062-05

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A

Units: mg/L

Dissolved Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 200 20Antimony  1 KJK CG6070107/08/16   7:57 ND (0.0005) 

6010C 200 20Arsenic  1 KJK CG6070107/08/16  16:13 ND (0.005) 

6010C 200 20Barium  1 KJK CG6070107/08/16  16:13 0.027 (0.005) 

6010C 200 20Beryllium  1 KJK CG6070107/08/16  16:13 ND (0.0001) 

7010 200 20Cadmium  1 KJK CG6070107/09/16  16:35 ND (0.00002) 

6010C 200 20Chromium  1 KJK CG6070107/08/16  16:13 ND (0.002) 

6010C 200 20Copper  1 KJK CG6070107/08/16  16:13 ND (0.002) 

7010 200 20Lead  1 KJK CG6070107/08/16  20:26 ND (0.0005) 

7470A 20 40Mercury  1 BJV CG6070307/07/16  14:48 ND (0.00020) 

6010C 200 20Nickel  1 KJK CG6070107/08/16  16:13 ND (0.005) 

7010 200 20Selenium  1 KJK CG6070107/08/16  13:24 ND (0.001) 

6010C 200 20Silver  1 KJK CG6070107/08/16  16:13 ND (0.001) 

7010 200 20Thallium  1 KJK CG6070107/09/16  19:33 ND (0.0002) 

6010C 200 20Zinc  1 KJK CG6070107/08/16  16:13 0.015 (0.005) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW36

Date Sampled:  07/06/16 11:20

ESS Laboratory Sample ID:  1607062-05

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A

Units: mg/L

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 200 20Antimony  1 KJK CG6070107/08/16   9:24 ND (0.0005) 

6010C 200 20Arsenic  1 KJK CG6070107/08/16  17:28 0.005 (0.005) 

6010C 200 20Barium  1 KJK CG6070107/08/16  17:28 0.034 (0.005) 

6010C 200 20Beryllium  1 KJK CG6070107/08/16  17:28 ND (0.0001) 

7010 200 20Cadmium  1 KJK CG6070107/09/16  15:14 ND (0.00002) 

6010C 200 20Chromium  1 KJK CG6070107/08/16  17:28 ND (0.002) 

6010C 200 20Copper  1 KJK CG6070107/08/16  17:28 0.002 (0.002) 

7010 200 20Lead  1 KJK CG6070107/08/16   5:37 0.001 (0.0005) 

7470A 20 40Mercury  1 BJV CG6070307/07/16  14:48 ND (0.00020) 

6010C 200 20Nickel  1 KJK CG6070107/08/16  17:28 ND (0.005) 

7010 200 20Selenium  1 KJK CG6070107/08/16  14:36 ND (0.001) 

6010C 200 20Silver  1 KJK CG6070107/08/16  17:28 ND (0.001) 

7010 200 20Thallium  1 KJK CG6070107/09/16  20:40 ND (0.0002) 

6010C 200 20Zinc  1 KJK CG6070107/08/16  17:28 0.017 (0.005) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW36

Date Sampled:  07/06/16 11:20

ESS Laboratory Sample ID:  1607062-05

Sample Matrix:  Surface Water

Prepared:  7/7/16  16:51
Analyst:  VSCInitial Volume:  1070

Final Volume:  0.25

Percent Solids:  N/A

Extraction Method:  3510C

Units: mg/L

8270D(SIM) Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8270D SIM2-Methylnaphthalene  1 CG60724CZG009907/09/16  11:58 ND (0.0002) 

8270D SIMAcenaphthene  1 CG60724CZG009907/09/16  11:58 ND (0.0002) 

8270D SIMAcenaphthylene  1 CG60724CZG009907/09/16  11:58 ND (0.0002) 

8270D SIMAnthracene  1 CG60724CZG009907/09/16  11:58 ND (0.0002) 

8270D SIMBenzo(a)anthracene  1 CG60724CZG009907/09/16  11:58 ND (0.00005) 

8270D SIMBenzo(a)pyrene  1 CG60724CZG009907/09/16  11:58 ND (0.00005) 

8270D SIMBenzo(b)fluoranthene  1 CG60724CZG009907/09/16  11:58 ND (0.00005) 

8270D SIMBenzo(g,h,i)perylene  1 CG60724CZG009907/09/16  11:58 ND (0.0002) 

8270D SIMBenzo(k)fluoranthene  1 CG60724CZG009907/09/16  11:58 ND (0.00005) 

8270D SIMChrysene  1 CG60724CZG009907/09/16  11:58 ND (0.00005) 

8270D SIMDibenzo(a,h)Anthracene  1 CG60724CZG009907/09/16  11:58 ND (0.00005) 

8270D SIMFluoranthene  1 CG60724CZG009907/09/16  11:58 ND (0.0002) 

8270D SIMFluorene  1 CG60724CZG009907/09/16  11:58 ND (0.0002) 

8270D SIMIndeno(1,2,3-cd)Pyrene  1 CG60724CZG009907/09/16  11:58 ND (0.00005) 

8270D SIMNaphthalene  1 CG60724CZG009907/09/16  11:58 ND (0.0002) 

8270D SIMPhenanthrene  1 CG60724CZG009907/09/16  11:58 ND (0.0002) 

8270D SIMPyrene  1 CG60724CZG009907/09/16  11:58 ND (0.0002) 

%Recovery Qualifier Limits

30-13039 %Surrogate: 1,2-Dichlorobenzene-d4

30-13043 %Surrogate: 2-Fluorobiphenyl

30-13049 %Surrogate: Nitrobenzene-d5

30-13057 %Surrogate: p-Terphenyl-d14
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  Dup-02

Date Sampled:  07/06/16 00:00

ESS Laboratory Sample ID:  1607062-06

Sample Matrix:  Surface Water

Units: %

Dioxins

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed SequenceF/V BatchI/V
Dioxin  See Attached (N/A) 
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  Dup-02

Date Sampled:  07/06/16 00:00

ESS Laboratory Sample ID:  1607062-06

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A

Units: mg/L

Dissolved Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 100 10Antimony  1 KJK CG6070107/08/16   8:55 ND (0.0005) 

6010C 100 10Arsenic  1 KJK CG6070107/08/16  16:35 ND (0.005) 

6010C 100 10Barium  1 KJK CG6070107/08/16  16:35 0.020 (0.005) 

6010C 100 10Beryllium  1 KJK CG6070107/08/16  16:35 ND (0.0001) 

7010 100 10Cadmium  1 KJK CG6070107/09/16  16:46 0.00005 (0.00002) 

6010C 100 10Chromium  1 KJK CG6070107/08/16  16:35 ND (0.002) 

6010C 100 10Copper  1 KJK CG6070107/08/16  16:35 ND (0.002) 

7010 100 10Lead  1 KJK CG6070107/08/16   4:57 0.0006 (0.0005) 

7470A 20 40Mercury  1 BJV CG6070307/07/16  15:02 ND (0.00020) 

6010C 100 10Nickel  1 KJK CG6070107/08/16  16:35 ND (0.005) 

7010 100 10Selenium  1 KJK CG6070107/08/16  14:03 ND (0.001) 

6010C 100 10Silver  1 KJK CG6070107/08/16  16:35 ND (0.001) 

7010 100 10Thallium  1 KJK CG6070107/09/16  20:12 ND (0.0002) 

6010C 100 10Zinc  1 KJK CG6070107/08/16  16:35 0.027 (0.005) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 26 of 60



Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  Dup-02

Date Sampled:  07/06/16 00:00

ESS Laboratory Sample ID:  1607062-06

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A

Units: mg/L

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 100 10Antimony  1 KJK CG6070107/08/16  10:20 ND (0.0005) 

6010C 100 10Arsenic  1 KJK CG6070107/08/16  17:50 0.006 (0.005) 

6010C 100 10Barium  1 KJK CG6070107/08/16  17:50 0.131 (0.005) 

6010C 100 10Beryllium  1 KJK CG6070107/08/16  17:50 ND (0.0001) 

7010 100 10Cadmium  1 KJK CG6070107/09/16  16:30 ND (0.00002) 

6010C 100 10Chromium  1 KJK CG6070107/08/16  17:50 ND (0.002) 

6010C 100 10Copper  1 KJK CG6070107/08/16  17:50 0.002 (0.002) 

7010 100 10Lead  1 KJK CG6070107/08/16   6:06 0.0009 (0.0005) 

7470A 20 40Mercury  1 BJV CG6070307/07/16  15:02 ND (0.00020) 

6010C 100 10Nickel  1 KJK CG6070107/08/16  17:50 ND (0.005) 

7010 100 10Selenium  1 KJK CG6070107/08/16  15:16 ND (0.001) 

6010C 100 10Silver  1 KJK CG6070107/08/16  17:50 ND (0.001) 

7010 100 10Thallium  1 KJK CG6070107/09/16  21:20 ND (0.0002) 

6010C 100 10Zinc  1 KJK CG6070107/08/16  17:50 0.017 (0.005) 
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  Dup-02

Date Sampled:  07/06/16 00:00

ESS Laboratory Sample ID:  1607062-06

Sample Matrix:  Surface Water

Prepared:  7/7/16  16:51
Analyst:  VSCInitial Volume:  1070

Final Volume:  0.25

Percent Solids:  N/A

Extraction Method:  3510C

Units: mg/L

8270D(SIM) Polynuclear Aromatic Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8270D SIM2-Methylnaphthalene  1 CG60724CZG010007/09/16  16:01 ND (0.0002) 

8270D SIMAcenaphthene  1 CG60724CZG010007/09/16  16:01 ND (0.0002) 

8270D SIMAcenaphthylene  1 CG60724CZG010007/09/16  16:01 ND (0.0002) 

8270D SIMAnthracene  1 CG60724CZG010007/09/16  16:01 ND (0.0002) 

8270D SIMBenzo(a)anthracene  1 CG60724CZG010007/09/16  16:01 ND (0.00005) 

8270D SIMBenzo(a)pyrene  1 CG60724CZG010007/09/16  16:01 ND (0.00005) 

8270D SIMBenzo(b)fluoranthene  1 CG60724CZG010007/09/16  16:01 ND (0.00005) 

8270D SIMBenzo(g,h,i)perylene  1 CG60724CZG010007/09/16  16:01 ND (0.0002) 

8270D SIMBenzo(k)fluoranthene  1 CG60724CZG010007/09/16  16:01 ND (0.00005) 

8270D SIMChrysene  1 CG60724CZG010007/09/16  16:01 ND (0.00005) 

8270D SIMDibenzo(a,h)Anthracene  1 CG60724CZG010007/09/16  16:01 ND (0.00005) 

8270D SIMFluoranthene  1 CG60724CZG010007/09/16  16:01 ND (0.0002) 

8270D SIMFluorene  1 CG60724CZG010007/09/16  16:01 ND (0.0002) 

8270D SIMIndeno(1,2,3-cd)Pyrene  1 CG60724CZG010007/09/16  16:01 ND (0.00005) 

8270D SIMNaphthalene  1 CG60724CZG010007/09/16  16:01 ND (0.0002) 

8270D SIMPhenanthrene  1 CG60724CZG010007/09/16  16:01 ND (0.0002) 

8270D SIMPyrene  1 CG60724CZG010007/09/16  16:01 ND (0.0002) 

%Recovery Qualifier Limits

30-13037 %Surrogate: 1,2-Dichlorobenzene-d4

30-13045 %Surrogate: 2-Fluorobiphenyl

30-13050 %Surrogate: Nitrobenzene-d5

30-13060 %Surrogate: p-Terphenyl-d14
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Dissolved Metals

Batch CG60701 - 3005A

Blank

0.0005 mg/LAntimony ND

0.005 mg/LArsenic ND

0.005 mg/LBarium ND

0.0001 mg/LBeryllium ND

0.00002 mg/LCadmium ND

0.002 mg/LChromium ND

0.002 mg/LCopper ND

0.0005 mg/LLead ND

0.005 mg/LNickel ND

0.001 mg/LSelenium ND

0.001 mg/LSilver ND

0.0002 mg/LThallium ND

0.005 mg/LZinc ND

LCS

0.012 0.05000 80-12099mg/LAntimony 0.050

0.005 0.05000 80-12099mg/LArsenic 0.049

0.005 0.05000 80-120100mg/LBarium 0.050

0.0001 0.005000 80-120100mg/LBeryllium 0.0050

0.0125 0.02500 80-12096mg/LCadmium 0.0240

0.002 0.05000 80-120100mg/LChromium 0.050

0.002 0.05000 80-12098mg/LCopper 0.049

0.012 0.05000 80-12096mg/LLead 0.048

0.005 0.05000 80-12099mg/LNickel 0.050

0.025 0.1000 80-120110mg/LSelenium 0.110

0.001 0.02500 80-120101mg/LSilver 0.025

0.005 0.05000 80-12095mg/LThallium 0.047

0.005 0.05000 80-120102mg/LZinc 0.051

LCS Dup

0.012 0.05000 2080-120102 3mg/LAntimony 0.051

0.005 0.05000 2080-120102 3mg/LArsenic 0.051

0.005 0.05000 2080-120100 0.3mg/LBarium 0.050

0.0001 0.005000 2080-120100 0.8mg/LBeryllium 0.0050

0.0125 0.02500 2080-12098 2mg/LCadmium 0.0244

0.002 0.05000 2080-120101 0.7mg/LChromium 0.050

0.002 0.05000 2080-12099 1mg/LCopper 0.050

0.012 0.05000 2080-12098 2mg/LLead 0.049

0.005 0.05000 2080-120100 0.5mg/LNickel 0.050

0.025 0.1000 2080-120110 0.2mg/LSelenium 0.110

0.001 0.02500 2080-120101 0.5mg/LSilver 0.025

0.005 0.05000 2080-12095 0.8mg/LThallium 0.048

0.005 0.05000 2080-120104 2mg/LZinc 0.052

Duplicate Source: 1607062-05

0.0005 0.0003 205mg/LAntimony 0.0003

0.005 0.003 2029mg/LArsenic 0.005
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Dissolved Metals

Batch CG60701 - 3005A

0.005 0.027 205mg/LBarium 0.026

0.0001 ND 20mg/LBeryllium ND

0.00002 0.000006 20200mg/LCadmium ND

0.002 ND 20mg/LChromium ND

0.002 0.001 2030mg/LCopper 0.002

0.0005 0.0001 20200mg/LLead ND

0.005 0.0008 2074mg/LNickel 0.002

0.001 ND 20mg/LSelenium ND

0.001 ND 20mg/LSilver ND

0.0002 ND 20mg/LThallium ND

0.005 0.015 209mg/LZinc 0.016

Matrix Spike Source: 1607062-05

0.010 0.05000 ND 75-12595mg/LAntimony 0.047

0.005 0.05000 0.003 75-125101mg/LArsenic 0.054

0.005 0.05000 0.027 75-12591mg/LBarium 0.072

0.0001 0.005000 ND 75-12593mg/LBeryllium 0.0047

0.0125 0.02500 ND 75-12596mg/LCadmium 0.0240

0.002 0.05000 ND 75-12594mg/LChromium 0.047

0.002 0.05000 0.001 75-12597mg/LCopper 0.050

0.010 0.05000 ND 75-12592mg/LLead 0.046

0.005 0.05000 0.0008 75-12591mg/LNickel 0.046

0.020 0.1000 ND 80-120124mg/LSelenium 0.124 M+

0.001 0.02500 ND 75-12598mg/LSilver 0.024

0.004 0.05000 ND 75-12591mg/LThallium 0.045

0.005 0.05000 0.015 75-125100mg/LZinc 0.065

Batch CG60703 - 245.1/7470A

Blank

0.00020 mg/LMercury ND

LCS

0.00020 0.006000 80-12099mg/LMercury 0.00597

LCS Dup

0.00020 0.006000 2080-12099 0.07mg/LMercury 0.00596

Duplicate Source: 1607062-05

0.00020 ND 20mg/LMercury ND

Duplicate Source: 1607062-05

0.00020 ND 20mg/LMercury ND

Matrix Spike Source: 1607062-05

0.00020 0.006000 ND 75-125100mg/LMercury 0.00603

Matrix Spike Source: 1607062-05

0.00020 0.006000 ND 75-125100mg/LMercury 0.00600

Total Metals

Batch CG60701 - 3005A
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CG60701 - 3005A

Blank

0.0005 mg/LAntimony ND

0.005 mg/LArsenic ND

0.005 mg/LBarium ND

0.0001 mg/LBeryllium ND

0.00002 mg/LCadmium ND

0.002 mg/LChromium ND

0.002 mg/LCopper ND

0.0005 mg/LLead ND

0.005 mg/LNickel ND

0.001 mg/LSelenium ND

0.001 mg/LSilver ND

0.0002 mg/LThallium ND

0.005 mg/LZinc ND

LCS

0.012 0.05000 80-12099mg/LAntimony 0.050

0.005 0.05000 80-12099mg/LArsenic 0.049

0.005 0.05000 80-120100mg/LBarium 0.050

0.0001 0.005000 80-120100mg/LBeryllium 0.0050

0.0125 0.02500 80-12096mg/LCadmium 0.0240

0.002 0.05000 80-120100mg/LChromium 0.050

0.002 0.05000 80-12098mg/LCopper 0.049

0.012 0.05000 80-12096mg/LLead 0.048

0.005 0.05000 80-12099mg/LNickel 0.050

0.025 0.1000 80-120110mg/LSelenium 0.110

0.001 0.02500 80-120101mg/LSilver 0.025

0.005 0.05000 80-12095mg/LThallium 0.047

0.005 0.05000 80-120102mg/LZinc 0.051

LCS Dup

0.012 0.05000 2080-120102 3mg/LAntimony 0.051

0.005 0.05000 2080-120102 3mg/LArsenic 0.051

0.005 0.05000 2080-120100 0.3mg/LBarium 0.050

0.0001 0.005000 2080-120100 0.8mg/LBeryllium 0.0050

0.0125 0.02500 2080-12098 2mg/LCadmium 0.0244

0.002 0.05000 2080-120101 0.7mg/LChromium 0.050

0.002 0.05000 2080-12099 1mg/LCopper 0.050

0.012 0.05000 2080-12098 2mg/LLead 0.049

0.005 0.05000 2080-120100 0.5mg/LNickel 0.050

0.025 0.1000 2080-120110 0.2mg/LSelenium 0.110

0.001 0.02500 2080-120101 0.5mg/LSilver 0.025

0.005 0.05000 2080-12095 0.8mg/LThallium 0.048

0.005 0.05000 2080-120104 2mg/LZinc 0.052

Duplicate Source: 1607062-05

0.0005 0.0003 2010mg/LAntimony 0.0003

0.005 0.005 204mg/LArsenic 0.005
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CG60701 - 3005A

0.005 0.034 204mg/LBarium 0.033

0.0001 ND 20mg/LBeryllium ND

0.00002 0.00001 2025mg/LCadmium 0.00002

0.002 0.0004 209mg/LChromium 0.0005

0.002 0.002 207mg/LCopper 0.002

0.0005 0.001 2048mg/LLead 0.0007 D+

0.005 0.001 206mg/LNickel 0.001

0.001 ND 20mg/LSelenium ND

0.001 ND 20mg/LSilver ND

0.0002 ND 20mg/LThallium ND

0.005 0.017 201mg/LZinc 0.017

Matrix Spike Source: 1607062-05

0.010 0.05000 ND 75-12598mg/LAntimony 0.049

0.005 0.05000 0.005 75-125104mg/LArsenic 0.057

0.005 0.05000 0.034 75-12594mg/LBarium 0.081

0.0001 0.005000 ND 75-12599mg/LBeryllium 0.0049

0.0125 0.02500 ND 75-12598mg/LCadmium 0.0245

0.002 0.05000 0.0004 75-12599mg/LChromium 0.050

0.002 0.05000 0.002 75-125102mg/LCopper 0.053

0.010 0.05000 ND 75-12595mg/LLead 0.048

0.005 0.05000 0.001 75-12595mg/LNickel 0.048

0.020 0.1000 ND 80-120132mg/LSelenium 0.132 M+

0.001 0.02500 ND 75-125105mg/LSilver 0.026

0.004 0.05000 ND 75-12599mg/LThallium 0.050

0.005 0.05000 0.017 75-125101mg/LZinc 0.067

Batch CG60703 - 245.1/7470A

Blank

0.00020 mg/LMercury ND

LCS

0.00020 0.006000 80-12099mg/LMercury 0.00597

LCS Dup

0.00020 0.006000 2080-12099 0.07mg/LMercury 0.00596

Duplicate Source: 1607062-05

0.00020 ND 20mg/LMercury ND

Duplicate Source: 1607062-05

0.00020 ND 20mg/LMercury ND

Matrix Spike Source: 1607062-05

0.00020 0.006000 ND 75-125100mg/LMercury 0.00603

Matrix Spike Source: 1607062-05

0.00020 0.006000 ND 75-125100mg/LMercury 0.00600

8270D(SIM) Polynuclear Aromatic Hydrocarbons

Batch CG60724 - 3510C
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8270D(SIM) Polynuclear Aromatic Hydrocarbons

Batch CG60724 - 3510C

Blank

0.0002 mg/L2-Methylnaphthalene ND

0.0002 mg/LAcenaphthene ND

0.0002 mg/LAcenaphthylene ND

0.0002 mg/LAnthracene ND

0.00005 mg/LBenzo(a)anthracene ND

0.00005 mg/LBenzo(a)pyrene ND

0.00005 mg/LBenzo(b)fluoranthene ND

0.0002 mg/LBenzo(g,h,i)perylene ND

0.00005 mg/LBenzo(k)fluoranthene ND

0.00005 mg/LChrysene ND

0.00005 mg/LDibenzo(a,h)Anthracene ND

0.0002 mg/LFluoranthene ND

0.0002 mg/LFluorene ND

0.00005 mg/LIndeno(1,2,3-cd)Pyrene ND

0.0002 mg/LNaphthalene ND

0.0002 mg/LPhenanthrene ND

0.0002 mg/LPyrene ND

0.002500 30-130440.00111 mg/LSurrogate: 1,2-Dichlorobenzene-d4

0.002500 30-130490.00121 mg/LSurrogate: 2-Fluorobiphenyl

0.002500 30-130530.00133 mg/LSurrogate: Nitrobenzene-d5

0.002500 30-130650.00162 mg/LSurrogate: p-Terphenyl-d14

LCS

0.0002 0.004000 40-14066mg/L2-Methylnaphthalene 0.0026

0.0002 0.004000 40-14067mg/LAcenaphthene 0.0027

0.0002 0.004000 40-14068mg/LAcenaphthylene 0.0027

0.0002 0.004000 40-14071mg/LAnthracene 0.0029

0.00005 0.004000 40-14070mg/LBenzo(a)anthracene 0.0028

0.00005 0.004000 40-14077mg/LBenzo(a)pyrene 0.0031

0.00005 0.004000 40-14075mg/LBenzo(b)fluoranthene 0.0030

0.0002 0.004000 40-14079mg/LBenzo(g,h,i)perylene 0.0032

0.00005 0.004000 40-14076mg/LBenzo(k)fluoranthene 0.0030

0.00005 0.004000 40-14070mg/LChrysene 0.0028

0.00005 0.004000 40-14081mg/LDibenzo(a,h)Anthracene 0.0033

0.0002 0.004000 40-14074mg/LFluoranthene 0.0030

0.0002 0.004000 40-14074mg/LFluorene 0.0030

0.00005 0.004000 40-14083mg/LIndeno(1,2,3-cd)Pyrene 0.0033

0.0002 0.004000 40-14060mg/LNaphthalene 0.0024

0.0002 0.004000 40-14069mg/LPhenanthrene 0.0027

0.0002 0.004000 40-14074mg/LPyrene 0.0030

0.002500 30-130570.00142 mg/LSurrogate: 1,2-Dichlorobenzene-d4

0.002500 30-130670.00168 mg/LSurrogate: 2-Fluorobiphenyl

0.002500 30-130700.00174 mg/LSurrogate: Nitrobenzene-d5

0.002500 30-130810.00202 mg/LSurrogate: p-Terphenyl-d14

LCS Dup
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8270D(SIM) Polynuclear Aromatic Hydrocarbons

Batch CG60724 - 3510C

0.0002 0.004000 2040-14065 2mg/L2-Methylnaphthalene 0.0026

0.0002 0.004000 2040-14069 3mg/LAcenaphthene 0.0028

0.0002 0.004000 2040-14070 3mg/LAcenaphthylene 0.0028

0.0002 0.004000 2040-14074 4mg/LAnthracene 0.0030

0.00005 0.004000 2040-14072 3mg/LBenzo(a)anthracene 0.0029

0.00005 0.004000 2040-14079 3mg/LBenzo(a)pyrene 0.0032

0.00005 0.004000 2040-14076 2mg/LBenzo(b)fluoranthene 0.0030

0.0002 0.004000 2040-14081 2mg/LBenzo(g,h,i)perylene 0.0032

0.00005 0.004000 2040-14077 0.8mg/LBenzo(k)fluoranthene 0.0031

0.00005 0.004000 2040-14073 4mg/LChrysene 0.0029

0.00005 0.004000 2040-14083 3mg/LDibenzo(a,h)Anthracene 0.0033

0.0002 0.004000 2040-14078 5mg/LFluoranthene 0.0031

0.0002 0.004000 2040-14076 3mg/LFluorene 0.0030

0.00005 0.004000 2040-14085 2mg/LIndeno(1,2,3-cd)Pyrene 0.0034

0.0002 0.004000 2040-14059 2mg/LNaphthalene 0.0024

0.0002 0.004000 2040-14072 5mg/LPhenanthrene 0.0029

0.0002 0.004000 2040-14078 5mg/LPyrene 0.0031

0.002500 30-130560.00139 mg/LSurrogate: 1,2-Dichlorobenzene-d4

0.002500 30-130660.00166 mg/LSurrogate: 2-Fluorobiphenyl

0.002500 30-130690.00172 mg/LSurrogate: Nitrobenzene-d5

0.002500 30-130770.00191 mg/LSurrogate: p-Terphenyl-d14

Matrix Spike Source: 1607062-05

0.0002 0.003738 ND 40-14049mg/L2-Methylnaphthalene 0.0018

0.0002 0.003738 ND 40-14048mg/LAcenaphthene 0.0018

0.0002 0.003738 ND 40-14051mg/LAcenaphthylene 0.0019

0.0002 0.003738 ND 40-14056mg/LAnthracene 0.0021

0.00005 0.003738 ND 40-14057mg/LBenzo(a)anthracene 0.0021

0.00005 0.003738 ND 40-14065mg/LBenzo(a)pyrene 0.0024

0.00005 0.003738 ND 40-14065mg/LBenzo(b)fluoranthene 0.0024

0.0002 0.003738 ND 40-14065mg/LBenzo(g,h,i)perylene 0.0024

0.00005 0.003738 ND 40-14064mg/LBenzo(k)fluoranthene 0.0024

0.00005 0.003738 ND 40-14061mg/LChrysene 0.0023

0.00005 0.003738 ND 40-14067mg/LDibenzo(a,h)Anthracene 0.0025

0.0002 0.003738 ND 40-14063mg/LFluoranthene 0.0023

0.0002 0.003738 ND 40-14055mg/LFluorene 0.0021

0.00005 0.003738 ND 40-14067mg/LIndeno(1,2,3-cd)Pyrene 0.0025

0.0002 0.003738 ND 40-14044mg/LNaphthalene 0.0017

0.0002 0.003738 ND 40-14056mg/LPhenanthrene 0.0021

0.0002 0.003738 ND 40-14062mg/LPyrene 0.0023

0.002336 30-130430.00101 mg/LSurrogate: 1,2-Dichlorobenzene-d4

0.002336 30-130480.00112 mg/LSurrogate: 2-Fluorobiphenyl

0.002336 30-130510.00118 mg/LSurrogate: Nitrobenzene-d5

0.002336 30-130660.00155 mg/LSurrogate: p-Terphenyl-d14

Matrix Spike Dup Source: 1607062-05

0.0002 0.003738 ND 2040-14041 19mg/L2-Methylnaphthalene 0.0015
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8270D(SIM) Polynuclear Aromatic Hydrocarbons

Batch CG60724 - 3510C

0.0002 0.003738 ND 2040-14044 10mg/LAcenaphthene 0.0016

0.0002 0.003738 ND 2040-14045 13mg/LAcenaphthylene 0.0017

0.0002 0.003738 ND 2040-14055 2mg/LAnthracene 0.0020

0.00005 0.003738 ND 2040-14058 1mg/LBenzo(a)anthracene 0.0022

0.00005 0.003738 ND 2040-14065 0.2mg/LBenzo(a)pyrene 0.0024

0.00005 0.003738 ND 2040-14062 4mg/LBenzo(b)fluoranthene 0.0023

0.0002 0.003738 ND 2040-14065 0.1mg/LBenzo(g,h,i)perylene 0.0024

0.00005 0.003738 ND 2040-14064 0.2mg/LBenzo(k)fluoranthene 0.0024

0.00005 0.003738 ND 2040-14059 3mg/LChrysene 0.0022

0.00005 0.003738 ND 2040-14068 1mg/LDibenzo(a,h)Anthracene 0.0026

0.0002 0.003738 ND 2040-14062 0.3mg/LFluoranthene 0.0023

0.0002 0.003738 ND 2040-14052 6mg/LFluorene 0.0019

0.00005 0.003738 ND 2040-14068 1mg/LIndeno(1,2,3-cd)Pyrene 0.0025

0.0002 0.003738 ND 2040-14035 23mg/LNaphthalene 0.0013 D+, M-

0.0002 0.003738 ND 2040-14056 0.4mg/LPhenanthrene 0.0021

0.0002 0.003738 ND 2040-14062 0.1mg/LPyrene 0.0023

0.002336 30-130320.000756 mg/LSurrogate: 1,2-Dichlorobenzene-d4

0.002336 30-130400.000935 mg/LSurrogate: 2-Fluorobiphenyl

0.002336 30-130390.000916 mg/LSurrogate: Nitrobenzene-d5

0.002336 30-130640.00150 mg/LSurrogate: p-Terphenyl-d14
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-08 See Attached

U Analyte included in the analysis, but not detected

M+ Matrix Spike recovery is above upper control limit (M+).

M- Matrix Spike recovery is below lower control limit (M-).

DDT DDT breakdown > 20%

D+ Relative percent difference for duplicate is outside of criteria (D+).

D Diluted.

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
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Client Name:  AMEC Foster Wheeler
Client Project ID:  Textron Gorham - Surface Water ESS Laboratory Work Order:  1607062

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/water/dwp-services/labcert/documents/AllLabs.xls

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.depweb.state.pa.us/portal/server.pt/community/labs/13780/laboratory_accreditation_program/590095
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This report should not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

The results relate only to the samples included in this report.

Report of Laboratory Analysis

www.pacelabs.com

Pace Analytical Services, Inc.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

Shawn Morrell
ESS Laboratory
185 Frances Avenue
Cranston RI 02910-2211

REPORT OF
LABORATORY
ANALYSIS FOR

PCDD/PCDF

This report has been reviewed  by:

Invoicing &  Reporting  Options:

Report Information:

Report Prepared Date:

July 15, 2016

Pace Project #: 10354881
Sample Receipt Date: 07/08/2016
Client Project #:  1607062
Client Sub PO #:  B02407

The report provided has been invoiced as a Level 2
PCDD/PCDF Report.  If an upgrade of  this  report
package is requested, an additional charge may be
applied.

Please review the attached invoice for accuracy and
forward any questions to Joanne Richardson, your
Pace Project Manager.

State Cert #: N/A

Report Prepared for:
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July 18, 2016
Joanne Richardson, 
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(612) 607-6444 (fax)
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Pace Analytical Services, Inc.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

This report presents the results from the analyses performed on six samples submitted by  a  representative  of
ESS Laboratory.  The samples were analyzed for the presence or  absence  of  polychlorodibenzo-p-dioxins
(PCDDs) and polychlorodibenzofurans (PCDFs) using a modified version of USEPA Method  8290.    The  reporting
limits were set to correspond to the lowest calibration points and a nominal 1-Liter sample amount.   Estimated
Maximum Possible Concentration (EMPC) values were treated as positives in the toxic  equivalence  calculations.

The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the sample  extracts  ranged  from
64-110%.  All of the labeled standard recoveries obtained for this project were within the  40-135%  target  range
specified in Method 8290.  Also, since the quantification of the native 2,3,7,8-substituted congeners was  based  on
isotope dilution, the data were automatically corrected for variation in recovery and accurate  values  were  obtained.

A laboratory method blank was prepared and analyzed with the sample batch as part of our routine  quality  control
procedures.  The results show the blank to be free of PCDDs and PCDFs at the reporting limits.   These  results
indicate that the sample processing steps did not significantly impact the results reported for the field  samples.

Laboratory and matrix spike samples were also prepared using clean water or sample matrix  that  had  been
fortified with native standard materials.  The recoveries of the native  compounds  ranged  from  78-125%  with
relative percent differences of 0.1-11.0%.  These results were within the target ranges  for  the  method.

DISCUSSION
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REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Report No.....In-House

Minnesota Laboratory Certifications

Authority Certificate # Authority Certificate #

A2LA 2926.01 Mississippi MN00064

Alabama 40770 Montana 92

Alaska MN00064 Nebraska NE-OS-18-06

Arizona AZ0014 Nevada MN_00064_200

Arkansas 88-0680 New Jersey (NE MN002

California 01155CA New York (NEL 11647

Colorado MN00064 North Carolina 27700

Connecticut PH-0256 North Dakota R-036

EPA Region 8 8TMS-Q Ohio 4150

Florida (NELAP E87605 Oklahoma D9922

Georgia  (DNR) 959 Oregon (ELAP) MN200001-005

Guam 959 Oregon (OREL MN300001-001

Hawaii SLD Pennsylvania 68-00563

Idaho MN00064 Puerto Rico MN00064

Illinois 200012 Saipan MP0003

Indiana C-MN-01 South Carolina 74003001

Indiana C-MN-01 Tennessee TN02818

Iowa 368 Texas T104704192-08

Kansas E-10167 Utah (NELAP) MN00064

Kentucky 90062 Virginia 00251

Louisiana 03086 Washington C755

Maine 2007029 West Virginia # 9952C

Maryland 322 West Virginia D 382

Michigan 9909 Wisconsin 999407970

Minnesota 027-053-137 Wyoming 8TMS-Q
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Report No.....In-House

Reporting Flags

A  =

B  =

C  =

D  =

E  =

I  =

J  =

Nn =

P  =

R  =

S  =

U  =

V  =

X  =

Y  =

*  =

Reporting Limit based on signal to noise

Less than 10x higher than method blank level

Result obtained from confirmation analysis

Result obtained from analysis of diluted sample

Exceeds calibration range

Interference present

Estimated value

Value obtained from additional analysis

PCDE Interference

Recovery outside target range

Peak saturated

Analyte not detected

Result verified by confirmation analysis

%D Exceeds limits

Calculated using average of daily RFs

See Discussion
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 1607062-01
10354881001
U160713A_08
CVS

NA
1060 mL

NA
U160204
U160713A_01 &  U160713A_17
BLANK-51000

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
07/06/2016  09:26
07/08/2016  09:15
07/12/2016  09:45
07/13/2016  23:37

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 10 2,3,7,8-TCDF-13C 2.00 66-----
Total TCDF ND 10 2,3,7,8-TCDD-13C 2.00 86-----

1,2,3,7,8-PeCDF-13C 2.00 68
2,3,7,8-TCDD ND 10 2,3,4,7,8-PeCDF-13C 2.00 65-----
Total  TCDD ND 10 1,2,3,7,8-PeCDD-13C 2.00 80-----

1,2,3,4,7,8-HxCDF-13C 2.00 67
1,2,3,7,8-PeCDF ND 50 1,2,3,6,7,8-HxCDF-13C 2.00 65-----
2,3,4,7,8-PeCDF ND 50 2,3,4,6,7,8-HxCDF-13C 2.00 70-----
Total PeCDF ND 50 1,2,3,7,8,9-HxCDF-13C 2.00 73-----

1,2,3,4,7,8-HxCDD-13C 2.00 81
1,2,3,7,8-PeCDD ND 50 1,2,3,6,7,8-HxCDD-13C 2.00 66-----
Total PeCDD ND 50 1,2,3,4,6,7,8-HpCDF-13C 2.00 80-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 90
1,2,3,4,7,8-HxCDF ND 50 1,2,3,4,6,7,8-HpCDD-13C 2.00 90-----
1,2,3,6,7,8-HxCDF ND 50 OCDD-13C 4.00 97-----
2,3,4,6,7,8-HxCDF ND 50-----
1,2,3,7,8,9-HxCDF ND 50 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 50 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 50 2,3,7,8-TCDD-37Cl4 0.20 85-----
1,2,3,6,7,8-HxCDD ND 50-----
1,2,3,7,8,9-HxCDD ND 50-----
Total HxCDD ND 50-----

1,2,3,4,6,7,8-HpCDF ND 50 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 50 Equivalence: 0.00 pg/L-----
Total HpCDF ND 50 (Using MADEP Factors)-----

1,2,3,4,6,7,8-HpCDD ND 50-----
Total  HpCDD ND 50-----

OCDF ND 100-----
OCDD ND 100-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc.

Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 1607062-02
10354881002
U160713A_09
CVS

NA
1050 mL

NA
U160204
U160713A_01 &  U160713A_17
BLANK-51000

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
07/06/2016  10:05
07/08/2016  09:15
07/12/2016  09:45
07/14/2016  00:20

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 10 2,3,7,8-TCDF-13C 2.00 70-----
Total TCDF ND 10 2,3,7,8-TCDD-13C 2.00 90-----

1,2,3,7,8-PeCDF-13C 2.00 72
2,3,7,8-TCDD ND 10 2,3,4,7,8-PeCDF-13C 2.00 69-----
Total  TCDD ND 10 1,2,3,7,8-PeCDD-13C 2.00 86-----

1,2,3,4,7,8-HxCDF-13C 2.00 68
1,2,3,7,8-PeCDF ND 50 1,2,3,6,7,8-HxCDF-13C 2.00 65-----
2,3,4,7,8-PeCDF ND 50 2,3,4,6,7,8-HxCDF-13C 2.00 73-----
Total PeCDF ND 50 1,2,3,7,8,9-HxCDF-13C 2.00 80-----

1,2,3,4,7,8-HxCDD-13C 2.00 83
1,2,3,7,8-PeCDD ND 50 1,2,3,6,7,8-HxCDD-13C 2.00 69-----
Total PeCDD ND 50 1,2,3,4,6,7,8-HpCDF-13C 2.00 80-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 90
1,2,3,4,7,8-HxCDF ND 50 1,2,3,4,6,7,8-HpCDD-13C 2.00 96-----
1,2,3,6,7,8-HxCDF ND 50 OCDD-13C 4.00 97-----
2,3,4,6,7,8-HxCDF ND 50-----
1,2,3,7,8,9-HxCDF ND 50 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 50 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 50 2,3,7,8-TCDD-37Cl4 0.20 90-----
1,2,3,6,7,8-HxCDD ND 50-----
1,2,3,7,8,9-HxCDD ND 50-----
Total HxCDD ND 50-----

1,2,3,4,6,7,8-HpCDF ND 50 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 50 Equivalence: 0.16 pg/L-----
Total HpCDF ND 50 (Using MADEP Factors)-----

1,2,3,4,6,7,8-HpCDD ND 50-----
Total  HpCDD ND 50-----

OCDF ND 100-----
OCDD 160 100-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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REPORT OF LABORATORY ANALYSIS
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 1607062-03
10354881003
U160713A_10
CVS

NA
1050 mL

NA
U160204
U160713A_01 &  U160713A_17
BLANK-51000

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
07/06/2016  10:35
07/08/2016  09:15
07/12/2016  09:45
07/14/2016  01:04

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 10 2,3,7,8-TCDF-13C 2.00 65-----
Total TCDF ND 10 2,3,7,8-TCDD-13C 2.00 81-----

1,2,3,7,8-PeCDF-13C 2.00 68
2,3,7,8-TCDD ND 10 2,3,4,7,8-PeCDF-13C 2.00 64-----
Total  TCDD ND 10 1,2,3,7,8-PeCDD-13C 2.00 81-----

1,2,3,4,7,8-HxCDF-13C 2.00 66
1,2,3,7,8-PeCDF ND 50 1,2,3,6,7,8-HxCDF-13C 2.00 65-----
2,3,4,7,8-PeCDF ND 50 2,3,4,6,7,8-HxCDF-13C 2.00 70-----
Total PeCDF ND 50 1,2,3,7,8,9-HxCDF-13C 2.00 76-----

1,2,3,4,7,8-HxCDD-13C 2.00 81
1,2,3,7,8-PeCDD ND 50 1,2,3,6,7,8-HxCDD-13C 2.00 68-----
Total PeCDD ND 50 1,2,3,4,6,7,8-HpCDF-13C 2.00 78-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 90
1,2,3,4,7,8-HxCDF ND 50 1,2,3,4,6,7,8-HpCDD-13C 2.00 92-----
1,2,3,6,7,8-HxCDF ND 50 OCDD-13C 4.00 98-----
2,3,4,6,7,8-HxCDF ND 50-----
1,2,3,7,8,9-HxCDF ND 50 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 50 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 50 2,3,7,8-TCDD-37Cl4 0.20 86-----
1,2,3,6,7,8-HxCDD ND 50-----
1,2,3,7,8,9-HxCDD ND 50-----
Total HxCDD ND 50-----

1,2,3,4,6,7,8-HpCDF ND 50 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 50 Equivalence: 0.00 pg/L-----
Total HpCDF ND 50 (Using MADEP Factors)-----

1,2,3,4,6,7,8-HpCDD ND 50-----
Total  HpCDD ND 50-----

OCDF ND 100-----
OCDD ND 100-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 1607062-04
10354881004
U160713A_11
CVS

NA
1060 mL

NA
U160204
U160713A_01 &  U160713A_17
BLANK-51000

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
07/06/2016  11:00
07/08/2016  09:15
07/12/2016  09:45
07/14/2016  01:48

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 10 2,3,7,8-TCDF-13C 2.00 75-----
Total TCDF ND 10 2,3,7,8-TCDD-13C 2.00 95-----

1,2,3,7,8-PeCDF-13C 2.00 76
2,3,7,8-TCDD ND 10 2,3,4,7,8-PeCDF-13C 2.00 74-----
Total  TCDD ND 10 1,2,3,7,8-PeCDD-13C 2.00 94-----

1,2,3,4,7,8-HxCDF-13C 2.00 73
1,2,3,7,8-PeCDF ND 50 1,2,3,6,7,8-HxCDF-13C 2.00 72-----
2,3,4,7,8-PeCDF ND 50 2,3,4,6,7,8-HxCDF-13C 2.00 77-----
Total PeCDF ND 50 1,2,3,7,8,9-HxCDF-13C 2.00 84-----

1,2,3,4,7,8-HxCDD-13C 2.00 92
1,2,3,7,8-PeCDD ND 50 1,2,3,6,7,8-HxCDD-13C 2.00 73-----
Total PeCDD ND 50 1,2,3,4,6,7,8-HpCDF-13C 2.00 86-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 96
1,2,3,4,7,8-HxCDF ND 50 1,2,3,4,6,7,8-HpCDD-13C 2.00 99-----
1,2,3,6,7,8-HxCDF ND 50 OCDD-13C 4.00 107-----
2,3,4,6,7,8-HxCDF ND 50-----
1,2,3,7,8,9-HxCDF ND 50 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 50 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 50 2,3,7,8-TCDD-37Cl4 0.20 95-----
1,2,3,6,7,8-HxCDD ND 50-----
1,2,3,7,8,9-HxCDD ND 50-----
Total HxCDD ND 50-----

1,2,3,4,6,7,8-HpCDF ND 50 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 50 Equivalence: 0.23 pg/L-----
Total HpCDF ND 50 (Using MADEP Factors)-----

1,2,3,4,6,7,8-HpCDD ND 50-----
Total  HpCDD ND 50-----

OCDF ND 100-----
OCDD 230 100-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 1607062-05
10354881005
U160713A_12
CVS

NA
1050 mL

NA
U160204
U160713A_01 &  U160713A_17
BLANK-51000

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
07/06/2016  11:20
07/08/2016  09:15
07/12/2016  09:45
07/14/2016  02:32

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 10 2,3,7,8-TCDF-13C 2.00 78-----
Total TCDF ND 10 2,3,7,8-TCDD-13C 2.00 98-----

1,2,3,7,8-PeCDF-13C 2.00 76
2,3,7,8-TCDD ND 10 2,3,4,7,8-PeCDF-13C 2.00 75-----
Total  TCDD ND 10 1,2,3,7,8-PeCDD-13C 2.00 94-----

1,2,3,4,7,8-HxCDF-13C 2.00 74
1,2,3,7,8-PeCDF ND 50 1,2,3,6,7,8-HxCDF-13C 2.00 77-----
2,3,4,7,8-PeCDF ND 50 2,3,4,6,7,8-HxCDF-13C 2.00 79-----
Total PeCDF ND 50 1,2,3,7,8,9-HxCDF-13C 2.00 90-----

1,2,3,4,7,8-HxCDD-13C 2.00 89
1,2,3,7,8-PeCDD ND 50 1,2,3,6,7,8-HxCDD-13C 2.00 77-----
Total PeCDD ND 50 1,2,3,4,6,7,8-HpCDF-13C 2.00 89-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 106
1,2,3,4,7,8-HxCDF ND 50 1,2,3,4,6,7,8-HpCDD-13C 2.00 100-----
1,2,3,6,7,8-HxCDF ND 50 OCDD-13C 4.00 110-----
2,3,4,6,7,8-HxCDF ND 50-----
1,2,3,7,8,9-HxCDF ND 50 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 50 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 50 2,3,7,8-TCDD-37Cl4 0.20 100-----
1,2,3,6,7,8-HxCDD ND 50-----
1,2,3,7,8,9-HxCDD ND 50-----
Total HxCDD ND 50-----

1,2,3,4,6,7,8-HpCDF ND 50 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 50 Equivalence: 0.00 pg/L-----
Total HpCDF ND 50 (Using MADEP Factors)-----

1,2,3,4,6,7,8-HpCDD ND 50-----
Total  HpCDD ND 50-----

OCDF ND 100-----
OCDD ND 100-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID 1607062-06
10354881006
U160713A_13
CVS

NA
1060 mL

NA
U160204
U160713A_01 &  U160713A_17
BLANK-51000

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Water
NA
07/06/2016  00:01
07/08/2016  09:15
07/12/2016  09:45
07/14/2016  03:16

Client - ESS Laboratory
Method 8290 Sample Analysis Results

Native
Isomers

Conc
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

EMPC
pg/L

RL

2,3,7,8-TCDF ND 10 2,3,7,8-TCDF-13C 2.00 77-----
Total TCDF ND 10 2,3,7,8-TCDD-13C 2.00 97-----

1,2,3,7,8-PeCDF-13C 2.00 77
2,3,7,8-TCDD ND 10 2,3,4,7,8-PeCDF-13C 2.00 74-----
Total  TCDD ND 10 1,2,3,7,8-PeCDD-13C 2.00 92-----

1,2,3,4,7,8-HxCDF-13C 2.00 74
1,2,3,7,8-PeCDF ND 50 1,2,3,6,7,8-HxCDF-13C 2.00 69-----
2,3,4,7,8-PeCDF ND 50 2,3,4,6,7,8-HxCDF-13C 2.00 77-----
Total PeCDF ND 50 1,2,3,7,8,9-HxCDF-13C 2.00 84-----

1,2,3,4,7,8-HxCDD-13C 2.00 86
1,2,3,7,8-PeCDD ND 50 1,2,3,6,7,8-HxCDD-13C 2.00 76-----
Total PeCDD ND 50 1,2,3,4,6,7,8-HpCDF-13C 2.00 84-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 96
1,2,3,4,7,8-HxCDF ND 50 1,2,3,4,6,7,8-HpCDD-13C 2.00 94-----
1,2,3,6,7,8-HxCDF ND 50 OCDD-13C 4.00 104-----
2,3,4,6,7,8-HxCDF ND 50-----
1,2,3,7,8,9-HxCDF ND 50 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF ND 50 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 50 2,3,7,8-TCDD-37Cl4 0.20 90-----
1,2,3,6,7,8-HxCDD ND 50-----
1,2,3,7,8,9-HxCDD ND 50-----
Total HxCDD ND 50-----

1,2,3,4,6,7,8-HpCDF ND 50 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF ND 50 Equivalence: 0.00 pg/L-----
Total HpCDF ND 50 (Using MADEP Factors)-----

1,2,3,4,6,7,8-HpCDD ND 50-----
Total  HpCDD ND 50-----

OCDF ND 100-----
OCDD ND 100-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration

ND = Not Detected
NA = Not Applicable
NC = Not CalculatedRL = Reporting  Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-51000
U160713A_07

CVS

1050 mL
U160204
U160713A_01 &  U160713A_17

Matrix
Dilution
Extracted
Analyzed

Water

07/12/2016  09:45
07/13/2016  22:53

NA

Method 8290 Blank Analysis Results

Native
Isomers pg/L

Conc EMPC
pg/L pg/L

Internal
Standards Added

ng's Percent
Recovery

RL

2,3,7,8-TCDF ND ----- 10 2,3,7,8-TCDF-13C 2.00 57
Total TCDF ND ----- 10 2,3,7,8-TCDD-13C 2.00 75

1,2,3,7,8-PeCDF-13C 2.00 58
2,3,7,8-TCDD ND ----- 10 2,3,4,7,8-PeCDF-13C 2.00 57
Total  TCDD ND ----- 10 1,2,3,7,8-PeCDD-13C 2.00 72

1,2,3,4,7,8-HxCDF-13C 2.00 57
1,2,3,7,8-PeCDF ND ----- 50 1,2,3,6,7,8-HxCDF-13C 2.00 54
2,3,4,7,8-PeCDF ND ----- 50 2,3,4,6,7,8-HxCDF-13C 2.00 61
Total PeCDF ND ----- 50 1,2,3,7,8,9-HxCDF-13C 2.00 64

1,2,3,4,7,8-HxCDD-13C 2.00 66
1,2,3,7,8-PeCDD ND ----- 50 1,2,3,6,7,8-HxCDD-13C 2.00 61
Total PeCDD ND ----- 50 1,2,3,4,6,7,8-HpCDF-13C 2.00 69

1,2,3,4,7,8,9-HpCDF-13C 2.00 77
1,2,3,4,7,8-HxCDF ND ----- 50 1,2,3,4,6,7,8-HpCDD-13C 2.00 84
1,2,3,6,7,8-HxCDF ND ----- 50 OCDD-13C 4.00 83
2,3,4,6,7,8-HxCDF ND ----- 50
1,2,3,7,8,9-HxCDF ND ----- 50 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 50 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 50 2,3,7,8-TCDD-37Cl4 0.20 75
1,2,3,6,7,8-HxCDD ND ----- 50
1,2,3,7,8,9-HxCDD ND ----- 50
Total HxCDD ND ----- 50

1,2,3,4,6,7,8-HpCDF ND ----- 50 Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 50 Equivalence: 0.00 pg/L
Total HpCDF ND ----- 50 (Using MADEP Factors)

1,2,3,4,6,7,8-HpCDD ND ----- 50
Total  HpCDD ND ----- 50

OCDF ND ----- 100
OCDD ND ----- 100

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration
RL = Reporting Limit
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-51001
U160713A_02

CVS

1030 mL
U160204
U160713A_01 &  U160713A_17

Matrix
Dilution
Extracted
Analyzed

Water

07/12/2016  09:45
07/13/2016  19:13

NA

Method Blank ID BLANK-51000

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.20 2,3,7,8-TCDF-13C 2.0 65100
Total TCDF 2,3,7,8-TCDD-13C 2.0 83

1,2,3,7,8-PeCDF-13C 2.0 66
2,3,7,8-TCDD 0.20 0.17 2,3,4,7,8-PeCDF-13C 2.0 6187
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.0 79

1,2,3,4,7,8-HxCDF-13C 2.0 66
1,2,3,7,8-PeCDF 1.0 0.95 1,2,3,6,7,8-HxCDF-13C 2.0 6395
2,3,4,7,8-PeCDF 1.0 1.1 2,3,4,6,7,8-HxCDF-13C 2.0 70110
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.0 71

1,2,3,4,7,8-HxCDD-13C 2.0 79
1,2,3,7,8-PeCDD 1.0 0.88 1,2,3,6,7,8-HxCDD-13C 2.0 6988
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.0 78

1,2,3,4,7,8,9-HpCDF-13C 2.0 88
1,2,3,4,7,8-HxCDF 1.0 1.1 1,2,3,4,6,7,8-HpCDD-13C 2.0 96114
1,2,3,6,7,8-HxCDF 1.0 1.1 OCDD-13C 4.0 92109
2,3,4,6,7,8-HxCDF 1.0 0.98 98
1,2,3,7,8,9-HxCDF 1.0 1.0 1,2,3,4-TCDD-13C 2.0 NA105
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.0 NA

1,2,3,4,7,8-HxCDD 1.0 1.1 2,3,7,8-TCDD-37Cl4 0.20 82107
1,2,3,6,7,8-HxCDD 1.0 1.1 106
1,2,3,7,8,9-HxCDD 1.0 1.1 107
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.0 1.0 104
1,2,3,4,7,8,9-HpCDF 1.0 0.97 97
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.0 1.0 104
Total  HpCDD

OCDF 2.0 1.9 94
OCDD 2.0 2.3 113

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
R = Recovery outside of target range

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
*  = See Discussion
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

10354881005-MS
U160713A_04

CVS

1060 mL
U160204
U160713A_01 &  U160713A_17

Matrix
Dilution
Extracted
Analyzed

Water

07/12/2016  09:45
07/13/2016  20:41

Client - ESS Laboratory

NA

Method Blank ID BLANK-51000

Client's Sample ID 1607062-05-MS

Method 8290 Spiked Sample Report

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.21 2,3,7,8-TCDF-13C 2.00 64106
2,3,7,8-TCDD-13C 2.00 83
1,2,3,7,8-PeCDF-13C 2.00 68

2,3,7,8-TCDD 0.20 0.17 2,3,4,7,8-PeCDF-13C 2.00 6487
1,2,3,7,8-PeCDD-13C 2.00 80
1,2,3,4,7,8-HxCDF-13C 2.00 67

1,2,3,7,8-PeCDF 1.00 0.98 1,2,3,6,7,8-HxCDF-13C 2.00 6598
2,3,4,7,8-PeCDF 1.00 1.10 2,3,4,6,7,8-HxCDF-13C 2.00 70110

1,2,3,7,8,9-HxCDF-13C 2.00 75
1,2,3,4,7,8-HxCDD-13C 2.00 81

1,2,3,7,8-PeCDD 1.00 0.92 1,2,3,6,7,8-HxCDD-13C 2.00 7092
1,2,3,4,6,7,8-HpCDF-13C 2.00 80
1,2,3,4,7,8,9-HpCDF-13C 2.00 92

1,2,3,4,7,8-HxCDF 1.00 1.15 1,2,3,4,6,7,8-HpCDD-13C 2.00 96115
1,2,3,6,7,8-HxCDF 1.00 1.10 OCDD-13C 4.00 93110
2,3,4,6,7,8-HxCDF 1.00 1.08 108
1,2,3,7,8,9-HxCDF 1.00 1.04 1,2,3,4-TCDD-13C 2.00 NA104

1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD 1.00 1.06 2,3,7,8-TCDD-37Cl4 0.20 88106
1,2,3,6,7,8-HxCDD 1.00 1.15 115
1,2,3,7,8,9-HxCDD 1.00 1.25 125

1,2,3,4,6,7,8-HpCDF 1.00 1.13 113
1,2,3,4,7,8,9-HpCDF 1.00 1.07 107

1,2,3,4,6,7,8-HpCDD 1.00 1.10 110

OCDF 2.00 2.07 103
OCDD 2.00 2.38 119

Qs = Quantity Spiked                               Qm = Quantity Measured                    Rec.  =  Recovery  (Expressed  as  Percent)
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

10354881005-MSD
U160713A_05

CVS

1050 mL
U160204
U160713A_01 &  U160713A_17

Matrix
Dilution
Extracted
Analyzed

Water

07/12/2016  09:45
07/13/2016  21:25

Client - ESS Laboratory

NA

Method Blank ID BLANK-51000

Client's Sample ID 1607062-05-MSD

Method 8290 Spiked Sample Report

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.19 2,3,7,8-TCDF-13C 2.00 6997
2,3,7,8-TCDD-13C 2.00 90
1,2,3,7,8-PeCDF-13C 2.00 73

2,3,7,8-TCDD 0.20 0.16 2,3,4,7,8-PeCDF-13C 2.00 7078
1,2,3,7,8-PeCDD-13C 2.00 87
1,2,3,4,7,8-HxCDF-13C 2.00 71

1,2,3,7,8-PeCDF 1.00 0.96 1,2,3,6,7,8-HxCDF-13C 2.00 6996
2,3,4,7,8-PeCDF 1.00 1.06 2,3,4,6,7,8-HxCDF-13C 2.00 75106

1,2,3,7,8,9-HxCDF-13C 2.00 75
1,2,3,4,7,8-HxCDD-13C 2.00 88

1,2,3,7,8-PeCDD 1.00 0.93 1,2,3,6,7,8-HxCDD-13C 2.00 7393
1,2,3,4,6,7,8-HpCDF-13C 2.00 85
1,2,3,4,7,8,9-HpCDF-13C 2.00 75

1,2,3,4,7,8-HxCDF 1.00 1.14 1,2,3,4,6,7,8-HpCDD-13C 2.00 90114
1,2,3,6,7,8-HxCDF 1.00 1.10 OCDD-13C 4.00 83110
2,3,4,6,7,8-HxCDF 1.00 1.04 104
1,2,3,7,8,9-HxCDF 1.00 1.09 1,2,3,4-TCDD-13C 2.00 NA109

1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD 1.00 0.99 2,3,7,8-TCDD-37Cl4 0.20 8999
1,2,3,6,7,8-HxCDD 1.00 1.13 113
1,2,3,7,8,9-HxCDD 1.00 1.15 115

1,2,3,4,6,7,8-HpCDF 1.00 1.08 108
1,2,3,4,7,8,9-HpCDF 1.00 1.04 104

1,2,3,4,6,7,8-HpCDD 1.00 1.08 108

OCDF 2.00 2.05 102
OCDD 2.00 2.36 118

Qs = Quantity Spiked                               Qm = Quantity Measured                    Rec.  =  Recovery  (Expressed  as  Percent)
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Pace Analytical Services, Inc.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID
MS ID
MSD ID

Sample Filename
MS Filename

10354881005
10354881005-MS
10354881005-MSD

U160713A_12
U160713A_04

Sample Amount
MS Amount
MSD Amount

NA

NA

Client - ESS Laboratory

NA
MSD Filename U160713A_05

Method 8290 Spike Sample Results

Dry WeightsClient Sample ID 1607062-05

Sample Conc. MSD Qm Background Subtracted
Analyte MSD % Rec. RPDMS % Rec.(ng)

MS/MSD Qs
(ng)

MS Qm
(ng)pg/L RPD

2,3,7,8-TCDF 0.000 0.20 0.21 0.19 106 97 8.28.2
2,3,7,8-TCDD 0.000 0.20 0.17 0.16 87 78 11.011.0
1,2,3,7,8-PeCDF 0.000 1.00 0.98 0.96 98 96 2.02.0
2,3,4,7,8-PeCDF 0.000 1.00 1.10 1.06 110 106 3.63.6
1,2,3,7,8-PeCDD 0.000 1.00 0.92 0.93 92 93 0.40.4
1,2,3,4,7,8-HxCDF 0.000 1.00 1.15 1.14 115 114 0.90.9
1,2,3,6,7,8-HxCDF 0.000 1.00 1.10 1.10 110 110 0.10.1
2,3,4,6,7,8-HxCDF 0.000 1.00 1.08 1.04 108 104 3.93.9
1,2,3,7,8,9-HxCDF 0.000 1.00 1.04 1.09 104 109 5.05.0
1,2,3,4,7,8-HxCDD 0.000 1.00 1.06 0.99 106 99 7.57.5
1,2,3,6,7,8-HxCDD 0.000 1.00 1.15 1.13 115 113 1.31.3
1,2,3,7,8,9-HxCDD 0.000 1.00 1.25 1.15 125 115 8.88.8
1,2,3,4,6,7,8-HpCDF 0.000 1.00 1.13 1.08 113 108 4.74.7
1,2,3,4,7,8,9-HpCDF 0.000 1.00 1.07 1.04 107 104 3.23.2
1,2,3,4,6,7,8-HpCDD 0.000 1.00 1.10 1.08 110 108 1.71.7
OCDF 0.000 2.00 2.07 2.05 103 102 0.80.8
OCDD 0.000 2.00 2.38 2.36 117 116 0.80.8

MS = Matrix Spike
MSD = Matrix Spike Duplicate
Qm = Quantity Measured
Qs = Quantity Spiked
% Rec. = Percent Recovery
RPD = Relative Percent Difference
NA = Not Applicable
NC = Not Calculated

CDD = Chlorinated dibenzo-p-dioxin
CDF = Chlorinated dibenzo-p-furan
T = Tetra
Pe = Penta
Hx = Hexa
Hp = Hepta
O = Octa

Definitions
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