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December 12, 2018 Reference No. 11109628 
 
 
 
Mr. Brian Sadowski 
New York State Department of Environmental Conservation 
270 Michigan Avenue 
Buffalo, NY 14203-2999 
 
Dear Mr. Sadowski: 
 
Re: 2018 Periodic Review Report 
 Cascades Containerboard Packaging Inc. - Frontier Site (formerly Norampac) 
 NYSDEC Site Number 932110 

Pursuant to the Site Management Plan - Frontier Chemical Site, Niagara Falls, New York (SMP) dated 
April 23, 2014 by GHD (formerly Conestoga-Rovers & Associates [CRA]), this correspondence provides 
the 2018 Periodic Review Report (PRR) for the Cascades Containerboard Packaging Inc. (Cascades) 
Facility (Former Frontier Chemical Site) located in Niagara Falls, New York (Site Number 932110). This 
PRR and Institutional Controls/Engineering Controls (IC/EC) Certification presents the field activities and 
monitoring results for the annual monitoring period of November 18, 2017 through November 18, 2018. 

1. Introduction 

The Frontier Chemical Royal Avenue Site Potentially Responsible Party (PRP) Group (the Frontier Group) 
entered into an Order on Consent (Index #89-0571-00-01, executed on August 15, 2008) with the 
New York State Department of Environmental Conservation (NYSDEC) to perform additional Site 
characterization and remediation of the conditions at the Cascades site (Site). The Site was previously 
referred to as the Norampac Facility in the 2015 PRR. The Frontier Group consisted of the Site owner and 
numerous parties who performed the additional investigations and completed the remediation of the Site 
in accordance with the approved Remedial Design Report (CRA-February 2013). The Site is now owned 
and maintained by Cascades. The Site is a 9-acre property located in an industrialized area of 
Niagara Falls, New York. 

Following completion of the additional Site characterization, the Frontier Group worked with the NYSDEC 
to develop and implement the various components of the Site remedy. The overburden and shallow 
bedrock groundwater remedy was implemented as specified in the 2006 Record of Decision (ROD). The 
deep bedrock groundwater, designated as OU2, was investigated, and a remedial action consisting of 
monitored natural attenuation was determined to be the appropriate remedy and set forth in the OU2 ROD 
(March 2011). For the source area soil, a remedy consisting of excavation and ex situ thermal treatment 
was selected and implemented as the appropriate remedy. 

After completion of the remedial work described in the Remedial Design Report, the Remedial Action 
Objectives were met although some minimal residual contamination remains in place at subsurface 
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locations on the Site, which is hereafter referred to as "residual material". A SMP was prepared to manage 
the residual material at the Site until the Environmental Easement is removed in accordance with 
ECL Article 71, Title 36. 

This 2018 PRR presents the measures taken in 2018 to evaluate the performance and effectiveness of 
the remedy to reduce or mitigate contamination at the Site and to assess the conditions of the 
asphalt/concrete and soil cover system at the Site. 

2. Site Overview 

The Cascades Facility is located in an industrial area of the City of Niagara Falls, County of Niagara, 
New York and is identified as Block 1 and Lot 6 on the Niagara County Tax Map (160.09). The Site is an 
approximately 9-acre area parcel bordered to the north by property identified as owned by Sentry Metals, 
to the northwest by Cascades, to the west by the Greenpac Mill, to the south by Elkem Metal Company, 
and to the east by 47th Street, beyond which is an industrial site (Strator). 

After Site remediation activities were completed in early 2014, the SMP provided a series of ECs and ICs. 
The ROD requires that the Site surface either be covered with the existing asphalt or concrete surface or 
1 foot of clean fill material. At the completion of excavation activities associated with the source area soil 
remediation that was completed in 2014, the cover system was made compliant with the ROD. The 
existing undisturbed asphalt and concrete-covered areas were allowed to remain "as is". All previously 
existing soil cover areas and the area disturbed due to the excavation of the source area soil were 
covered with clean fill material. Recycled concrete and hard demolition material from the Site remediation 
project were also used as part of the 1 foot of clean surface material that was placed over all previously 
existing and post-excavation soil cover areas. The recycled concrete/demolition material was crushed to 
2-inch-minus prior to placement and compacted in place. The remainder of the 1 foot of clean cover was 
completed using imported crushed stone from a quarry. 

Adherence to these ICs on the Site is required by the Environmental Easement and is being implemented 
under the SMP. The ICs that are implemented are as follows: 

• Compliance with the Environmental Easement and the SMP by the Grantor (Site owner) and the 
Grantor's successors and assigns (Cascades). 

• All ECs must be operated and maintained as specified in the SMP. 

• All ECs on the Controlled Property must be inspected at a frequency and in the manner defined in the 
SMP. 

• Groundwater and other environmental or public health monitoring must be performed as defined in the 
SMP. 

• Data and information pertinent to Site Management of the Controlled Property must be reported at the 
frequency and in the manner defined in the SMP. 
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ICs identified in the Environmental Easement may not be discontinued without an amendment to or 
extinguishment of the Environmental Easement. 

The Site has a series of ICs in the form of Site restrictions. Adherence to these ICs is required by the 
Environmental Easement. Site restrictions that apply to the Controlled Property are: 

• The industrial zoned property may only be used for industrial use provided that the long-term ECs and 
ICs included in the SMP are employed. 

• The property may not be used for a higher level of use, such as unrestricted, restricted residential, or 
commercial use without additional evaluation (including possible additional remediation) and 
amendment of the Environmental Easement, as approved by the NYSDEC. 

• All future activities on the property that will disturb remaining contaminated material must be 
conducted in accordance with the SMP. 

• The use of the groundwater underlying the property as a source of potable or process water is 
prohibited without treatment rendering it safe for the intended use as determined by the NYSDEC, 
New York State Department of Health (NYSDOH), or Niagara County Health Department. 

• The potential for vapor intrusion must be evaluated for any building developed on the Site in the 
future, and any potential impacts that are identified must be monitored or managed through 
implementation of appropriate vapor mitigation measures. 

• Vegetable gardens and farming on the property are prohibited. 

• The Site owner will submit to NYSDEC a written statement that certifies, under penalty of perjury, that: 

- Controls employed at the Controlled Property are unchanged from the previous certification or that 
any changes to the controls were approved by the NYSDEC. 

- Nothing has occurred that impairs the ability of the controls to protect public health and the 
environment or that constitutes a violation or failure to comply with the SMP. NYSDEC retains the 
right to access such Controlled Property at any time in order to evaluate the continued 
maintenance of any and all controls. This certification shall be submitted annually, or an alternate 
period of time that NYSDEC may allow and will be made by an expert that the NYSDEC finds 
acceptable. 

3. Evaluate Remedy Performance, Effectiveness, and Protectiveness 

In accordance with the SMP, annual inspections are made of the asphalt/concrete cover system, soil 
cover system, and monitoring wells at the Site. The 2018 annual inspection was conducted on October 3, 
2018. A copy of the annual inspection report is presented in Attachment A. The 2018 inspection shows 
that the asphalt/concrete cover system is in fair condition; however, the inspection noted that portions of 
the eastern end of the Site were covered in loose garbage/debris, which had been dumped and reloaded 
into roll-offs for disposal. The inspection also indicated that well MW88-13A requires repairs to the well 
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casing, which is broken at the ground surface. Those repairs will be made in 2019 and will be documented 
in the 2019 PRR. No other items were noted during the annual inspection. 

4. Monitoring Plan Compliance 

Commencing in November 2010, groundwater samples have been collected on a semiannual basis from 
eight on-Site wells in the A-Zone and B-Zone of the bedrock formation at the Site, in accordance with the 
monitoring plan provided in the SMP. The results of the semiannual groundwater monitoring were used to 
calculate the volume of groundwater and the chemical loading associated with the groundwater that 
discharges into the Falls Street Tunnel and the 47th Street Tunnel, which are located immediately 
adjacent to the Cascades Site. Semiannual Groundwater Discharge Reports are submitted to the 
Niagara Falls Water Board (NFWB). In addition to the semiannual groundwater sampling, annual 
groundwater samples were collected from three on-Site deep groundwater monitoring wells (C-Zone). As 
stated in the SMP, the annual sampling of the deep groundwater monitoring wells will continue for a 
period of 5 years, starting in 2014 and continuing until 2018. Thereafter, a determination will be made as 
to the need for and frequency of future sampling. 

4.1 Semiannual Groundwater Sampling 

Semiannual groundwater sampling was performed on April 23-24, 2018 and October 3-4, 2018. The 
eight wells were sampled for Target Compound List (TCL) volatile organic compounds (VOCs), Target 
Analyte List (TAL) metals, and total phenols and in accordance with Environmental Protection Act (EPA) 
Low-Flow (Minimal Drawdown) Groundwater Sampling Procedures. The calculated groundwater volumes 
and chemical loadings were presented in the Semiannual Groundwater Discharge Reports submitted to 
the NFWB on May 30, 2018 and November 26, 2018. The 2018 Semiannual Groundwater Discharge 
Reports are presented in Attachment B. There were no exceedances of the discharge limitations and 
monitoring requirements in either the May or November reports. 

For both the May 2018 and November 2018 Semiannual Groundwater Discharge Reports, the calculated 
groundwater volumes and chemical loadings were compared to the discharge limitations and monitoring 
requirements presented in the NFWB Significant Industrial User (SIU) Permit #78, which was issued on 
October 1, 2015 by the NFWB to the Norampac-Frontier Site. SIU Permit #78 was revised on August 31, 
2016 to accommodate the corporate name change from "Norampac Industries Inc. Niagara Falls Division" 
to "Cascades Containerboard Packaging Inc. - Frontier Site". SIU Permit #78 was further revised on 
September 6, 2016 in order to increase the daily maximum groundwater flow from 3,600 gallons per day 
to 4,000 gallons per day. There were no other changes to the limitations and requirements from the 
previous revision of SIU Permit #78. 

4.2 Annual Groundwater Sampling 

Annual sampling of three C-Zone wells (MW1-C-08, MW2-C-08, and MW3-C-08) was conducted on 
October 3-4, 2018. The wells were sampled in order to assess the bedrock groundwater quality over time. 
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The wells were sampled for VOCs in accordance with EPA Low-Flow (Minimal Drawdown) Groundwater 
Sampling Procedures. Table 1 presents the 2018 analytical results for the groundwater samples from the 
three C-Zone wells. 

The C-Zone wells had previously been sampled in December 2008 and March-April 2009, as described in 
the Remedial Pre-Investigation Design Report (CRA, September 2010), as well as in October 2014, 
October 2015, October 2016, and October 2017. Table 2 shows the 2018 analytical results for the three 
C-Zone wells as compared to the results from the 2008, 2009, 2014, 2015, 2016, and 2017 samples, as 
well as the New York State Technical and Operational Guidance Series (NYS TOGs) guidance values and 
standards. A discussion of the sample results for the three wells is presented below. 

• MW1-C-08 - As seen in Table 2, the 2018 sample from MW1-C-08 had VOC results that were below 
the NYS TOGs standards, as well as below the results from 2008, 2009, and 2014. The total VOC 
results have risen slightly each year since 2016, with a total VOC result at MW1-C-08 of 
3.45 micrograms per liter (µg/L) in 2018. 

• MW2-C-08 - The 2018 sample results from MW2-C-08 exceeded the NYS TOGS standards for 
1,2-dichlorobenzene, 1,3-dichlorobenzene, 1,4-dichlorobenzene, 2-chlorotouene, benzene, and 
chlorobenzene. The total VOC results for the 2018 sample at MW2-C-08 were lower than the 
2017 total VOC results, and essentially the same as the 2016 total VOC results. 

• MW3-C-08 - The 2018 sample results for MW3-C-08 exceeded the NYS TOGs standards for 
1,2-dichlorobenzene,1,3-dichlorobenzene 1,4-dichlorobenzene, benzene, chlorobenzene, 
2-chlorotoluene, and 4-chlorotoluene. The results for those parameters were also higher in the 2018 
sampling event than during the 2017 sampling event. The total VOC detections in the 2018 sampling 
event were 291.2 µg/L, as opposed to 78.49 µg/L for the 2017 sampling event. The increased 
detections were most noticeable for 1,2-dichlorobenzene,1,3-dichlorobenzene 1,4-dichlorobenzene, 
and chlorobenzene. It should be noted that MW3-C-08 is located on the western boundary of the 
former Frontier Site. 

In accordance with the current schedule, semiannual sampling events will occur in April and 
October 2019. Semiannual groundwater discharge reports will be submitted to the NFWB in May and 
November 2019. The next annual sampling event, as well as the annual inspection, will occur in 
October 2019, followed by the preparation and submission of the next PRR. 

4.2.1 Total Concentration Trends 

GHD compared the 2018 total VOC concentrations from the three C-Zone wells (MW1-C-08, MW2-C-08, 
and MW3-C-08) to the historical total VOC concentrations at those wells. Figure 1 shows the total VOC 
concentrations at MW1-C-08 since measurements began in December 2008. Figure 2 shows the total 
VOC concentrations at MW2-C-08 since 2008, and Figure 3 shows the same for MW3-C-08. 

Figure 1 shows that total VOC concentrations at MW1-C-08 have remained below 6 µg/L since the 
2013/2014 source area soil remediation activities were completed, with a total VOC concentration of 
3.45 µg/L in 2018. Figure 2 shows an increase of total VOCs at MW2-C-08 since the 2013/2014 
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remediation activities were completed, with a slight decrease in 2018, as the total VOC concentration at 
MW2-C-08 was 211.86 µg/L in 2018. Figure 3 shows that the 2018 total VOC concentration at MW3-C-08 
was higher than the total VOC concentrations from 2008 through 2017. 

4.2.2 Loading to the Sanitary Sewer System 

As discussed in Section 4.1, semiannual discharge reports were submitted to the NFWB in May and 
November 2018. The discharge reports are included in Attachment B. Table 4 of the November 2018 
discharge report lists the total chemical flux from all the A-Zone and B-Zone wells along Royal Avenue 
and 47th Street in order to determine the chemical loading (with regard to VOCs) to the tunnel sewer 
system. Based on the calculated loadings from the Royal Avenue West Side Mass Flux (Zone-A), the 
Royal Avenue East Side Mass Flux (Zone-A), the 47th Street Mass Flux (Zone-A), and the 47th Street 
Mass Flux (Zone-B), the total chemical loading (VOCs) to the tunnel sewer system for the November 2018 
reporting period was 0.0758 pound/day. Table 4 of the May 2018 discharge report lists a total chemical 
flux of 0.0948 pound/day from all the A-Zone and B-Zone wells along Royal Avenue and 47th Street. The 
following table provides the average daily flow and total daily chemical loading (VOCs) to the tunnel sewer 
system from the A-Zone and B-Zone wells going back to 2014. 

Reporting Period Calculated Daily Flow 
(gal/day) 

Total Chemical Loading (VOCs) 
from A-Zone and B-Zone Wells 
(pounds/day) 

November 2018 1,882 0.0758 
May 2018 2,414 0.0948 
November 2017 2,019 0.1142 
May 2017 2,435 0.1874 
November 2016 1,809 0.0741 
May 2016 3,457 0.2798 
November 2015 2,097 0.1273 
May 2015 2,395 0.1396 
November 2014 3,220 0.0902 
May 2014 3,077 0.1463 

4.3 Vertical Gradients 

Groundwater elevations were collected from wells in the C-Zone (MW1-C-08, MW2-C-08, and MW3-C-08) 
during the October 2018 semiannual and annual groundwater sampling activities. The groundwater 
elevations were compared to the groundwater contours in the B-Zone at the same locations of the C-Zone 
wells that were generated using groundwater elevations from B-Zone wells during the October 2018 
sampling activities. The following table shows the groundwater elevations, which are measured in feet 
above mean sea level (ft AMSL), in the B-Zone and C-Zone at the locations of MW1-C-08, MW2-C-08, 
and MW3-C-08 in October 2018. 
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Zone MW-1 MW-2 MW-3 
B 546 ft AMSL 554 ft AMSL 554 ft AMSL 
C 554.09 ft AMSL 554.34 ft AMSL 554.33 ft AMSL 

The upward gradient between the C-Zone and B-Zone was confirmed by the groundwater elevations 
collected from the C-Zone wells and the B-Zone groundwater contours in October 2018. 

4.4 Perfluorinated Chemicals (PFCs) and 1,4-Dioxane Sampling 

As requested by the NYSDEC in a letter to Cascades dated November 22, 2017, Cascades completed a 
sampling program for PFCs at its Niagara Falls, New York Site. The sampling program was completed as 
part of a statewide evaluation of PFCs and their occurrence in water supplies. GHD completed the 
sampling and submitted the sampling results on behalf of Cascades to the NYSDEC in a letter report 
dated February 21, 2018. 

A total of five groundwater samples were collected as part of the sampling program on January 23, 2018. 
The samples were analyzed for per- and polyfluoroalkyl substances (PFAS), with the laboratory analyzing 
for 21 individual PFCs, including perfluorooctanoic acid (PFOA) and perfluorooctane sulfonate (PFOS) via 
EPA Method 537. The samples were collected from the following wells, which were approved by the 
NYSDEC in an email dated December 28, 2017: MW-12, MW88-13A, MW01-9A, MW-9, and MW-13. The 
locations of the five wells are presented on Figures 4 (Zone A) and 5 (Zone B). 

The results of the January 2018 PFC analysis from the groundwater samples collected from the five wells 
are presented in the attached Table 3. The analytical laboratory data report for the sample results is also 
presented in Attachment C. 

Based on the results of the January 2018 PFC sampling, the NYSDEC requested (in an email dated 
April 10, 2018), that the full PFC suite analysis be added to the groundwater quality parameters that are 
sampled and analyzed for on an annual basis. As a result, samples from wells MW-12, MW88-13A, 
MW01-9A, MW-9, and MW-13 were collected on September 28, 2018 as part of the annual groundwater 
sampling activities and analyzed for the full PFC suite analysis. In addition to the PFC analysis, 
1,4-dioxane was added to the annual analysis for each of the five groundwater samples, based on a 
request from the NYSDEC dated August 15, 2018. 

The results of the October 2018 PFC sampling (as well as 1,4-dioxane) are included in Table 4. The 
results of the October 2018 sampling are presented next to the results of January 2018 sampling in 
Table 5 in order to compare the results of the two sampling events. 

As shown in Table 5, each of the five wells had fewer total PFC detections in the September 2018 
sampling than in the January 2018 sampling. The following table shows the total PFC detections at each 
well for both the January and September 2018 sampling events. 
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Monitoring Well Total PFC Detections (ng/L) 
January 2018 

Total PFC Detections (ng/L) 
September 2018 

MW1-9A 10,722.04 5,756.57 
MW-9 9,456.61 2,958.99 
MW-12 1,600.46 1,499.54 
MW-13 5,212.5 1,062.43 
MW88-13A 4,897.58 4,109.48 
   
Notes:   
ng/L - Nanograms per liter  

In evaluating the January 2018 and September 2018 sampling events, the results of two individual PFCs 
were compared between the two events: PFOA and PFOS. Currently, New York State does not have 
drinking water regulatory values for PFCs in place, but the New York State Drinking Water Quality Council 
is currently in the process of addressing PFC issues in the State. In the absence of current State 
regulatory values in New York State, the PFOA and PFOS results from the January 2018 and 
September 2018 sampling events were compared to the United States Environmental Protection Agency 
(USEPA) lifetime health advisory for drinking water (which is 70 ng/L for PFOA and PFOS), despite the 
fact that the Site groundwater is not used for drinking water. 

For the PFOA analysis, the September 2018 results were lower than the January 2018 results at each of 
the five wells. For the January 2018 event, each of the five groundwater samples had PFOA results that 
either met or exceeded the USEPA lifetime advisory for drinking water level. For the September 2018 
event, three of the five groundwater samples had PFOA results that either met or exceeded the USEPA 
lifetime advisory for drinking water level. The following table shows the PFOA detections at each well for 
both the January and September 2018 sampling events. 

Monitoring Well USEPA Lifetime Health 
Advisory Level (ng/L) 

PFOA Results (ng/L) 
January 2018 

PFOA Results (ng/L) 
September 2018 

MW1-9A 70 460 230 
MW-9 70 350 95 
MW-12 70 70 44 
MW-13 70 430 21 
MW88-13A 70 110 100 

For the PFOS analysis, the September 2018 results were lower than the January 2018 results at four of 
the five wells, with the exception being at monitoring well MW88-13A. For both the January 2018 and 
September 2018 sampling events, all of the five wells had PFOS results that were lower than the USEPA 
lifetime advisory for drinking water level. The following table shows the PFOS detections at each well for 
both the January and September 2018 sampling events. 
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Monitoring Well USEPA Lifetime Health 
Advisory Level (ng/L) 

PFOS Results (ng/L) 
January 2018 

PFOS Results (ng/L) 
September 2018 

MW1-9A 70 26 11 
MW-9 70 23 7 
MW-12 70 26 15 
MW-13 70 49 4.9 
MW88-13A 70 37 39 

1,4-dioxane was not analyzed during the January 2018 sampling event. Therefore the 1,4-dioxane results 
from the September 2018 sampling event are presented in Tables 4 and 5 without comparison. 

5. Overall Conclusions and Recommendations 

All of the required work was completed and is reported herein. The remedy has effectively isolated and 
secured the residual material, and there is no risk to human health or the environment. It is noted that 
there are a few chemicals present in the C-Zone groundwater that exceed the NYS TOGS standards. 
However, there is an upward gradient from the C-Zone into the B-Zone that should protect the C-Zone 
from impact associated with any of the residual materials left in the Site soils. It is recommended that the 
annual groundwater monitoring of the C-Zone wells continue for an additional year as described in the 
SMP in order to track the current condition. An evaluation of the continued need for sampling of the 
C-Zone wells will be made after the 2019 sampling event. Semiannual groundwater monitoring and annual 
inspections will also continue as described in the SMP. 

As required, a completed copy of the Site Management PRR Notice - Institutional and Engineering 
Controls Certificate Form is included as Attachment D. 

Should there be any questions, please do not hesitate to contact myself at 716-205-1975 or 
Michelle Hamm of Cascades at 716-490-0595. 

Sincerely, 

GHD  

  
Shaun McEvoy 

SM/adh/1 

Encl. 

cc: Glenn May, NYSDEC 
 Michelle Hamm, Cascades 
 Bill Rajczak, Cascades 
 Richard Snyder, GHD 
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figure 1
Total VOC Concentration Trend, MW1-C-08 (2008 - 2017)

Cascades Containerboard Packaging Site
2018 Periodic Review Report
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figure 2
Total VOC Concentration Trend, MW2-C-08 (2008 - 2017)

Cascades Containerboard Packaging Site
2018 Periodic Review Report
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figure 3
Total VOC Concentration Trend, MW3-C-08 (2008 - 2017)

Cascades Containerboard Packaging Site
2018 Periodic Review Report
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Page 1 of 2
Table 1

Analytical Results Summary - VOCs
C-Zone Groundwater Sampling

Cascades Containerboard Packaging Site
Niagara Falls, New York

October 2018

Location ID: MW1-C-08 MW2-C-08 MW3-C-08
Sample Name: WG-11109628-100318-SG-010 WG-11109628-100318-SG-012 WG-11109628-100418-DT-017

Sample Date: 10/03/2018 10/03/2018 10/04/2018

Parameters Unit

Volatile Organic Compounds
1,1,1-Trichloroethane µg/L 5.0 U 10 U 10 U
1,1,2,2-Tetrachloroethane µg/L 5.0 U 10 U 10 U
1,1,2-Trichloroethane µg/L 5.0 U 10 U 10 U
1,1-Dichloroethane µg/L 0.65 J 10 U 10 U
1,1-Dichloroethene µg/L 5.0 U 10 U 10 U
1,2,4-Trichlorobenzene µg/L 5.0 U 10 U 10 U
1,2-Dichlorobenzene µg/L 5.0 U 6.2 J 42
1,2-Dichloroethane µg/L 5.0 U 10 U 10 U
1,2-Dichloroethene (total) µg/L 10 U 20 U 20 U
1,2-Dichloropropane µg/L 5.0 U 10 U 10 U
1,3-Dichlorobenzene µg/L 5.0 U 23 26
1,4-Dichlorobenzene µg/L 5.0 U 40 140
2-Butanone (Methyl ethyl ketone) (MEK) µg/L 25 U 50 U 50 U
2-Chlorotoluene µg/L 5.0 U 18 16
2-Hexanone µg/L 25 U 50 U 50 U
3-Chlorotoluene µg/L 5.0 U 10 U 10 U
4-Chlorotoluene µg/L 5.0 U 0.76 J 6.3 J
4-Methyl-2-pentanone (Methyl isobutyl ketone) (MIBK) µg/L 25 U 50 U 50 U
Acetone µg/L 2.8 J 50 U 50 U
Benzene µg/L 5.0 U 3.9 J 4.9 J
Bromodichloromethane µg/L 5.0 U 10 U 10 U
Bromoform µg/L 5.0 U 10 U 10 U
Bromomethane (Methyl bromide) µg/L 5.0 U 10 U 10 U
Carbon disulfide µg/L 5.0 U 10 U 10 U
Carbon tetrachloride µg/L 5.0 U 10 U 10 U
Chlorobenzene µg/L 5.0 U 120 56
Chloroethane µg/L 5.0 U 10 U 10 U
Chloroform (Trichloromethane) µg/L 5.0 U 10 U 10 U

GHD 11109628Sadowski-1-Tbls
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Table 1

Analytical Results Summary - VOCs
C-Zone Groundwater Sampling

Cascades Containerboard Packaging Site
Niagara Falls, New York

October 2018

Location ID: MW1-C-08 MW2-C-08 MW3-C-08
Sample Name: WG-11109628-100318-SG-010 WG-11109628-100318-SG-012 WG-11109628-100418-DT-017

Sample Date: 10/03/2018 10/03/2018 10/04/2018

Parameters Unit

Volatile Organic Compounds
Chloromethane (Methyl chloride) µg/L 5.0 U 10 U 10 U
cis-1,2-Dichloroethene µg/L 5.0 U 10 U 10 U
cis-1,3-Dichloropropene µg/L 5.0 U 10 U 10 U
Dibromochloromethane µg/L 5.0 U 10 U 10 U
Ethylbenzene µg/L 5.0 U 10 U 10 U
Methylene chloride µg/L 5.0 U 10 U 10 U
Styrene µg/L 5.0 U 10 U 10 U
Tetrachloroethene µg/L 5.0 U 10 U 10 U
Toluene µg/L 5.0 U 10 U 10 U
trans-1,3-Dichloropropene µg/L 5.0 U 10 U 10 U
Trichloroethene µg/L 5.0 U 10 U 10 U
Vinyl chloride µg/L 5.0 U 10 U 10 U
Xylenes (total) µg/L 10 U 20 U 20 U

Notes:

J - Estimated concentration
U - Not detected at the associated reporting limit

GHD 11109628Sadowski-1-Tbls



Table 2

Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York

Page 1 of 16

GHD 11109628Sadowski-1-Tbls

Location ID: MW1-C-08 MW1-C-08 MW1-C-08
Sample Name: GW-47392-120308-JJW-001 GW-47392-033109-JJW-014 GW-47392-033109-JJW-015

Sample Date: 12/03/2008 03/31/2009 03/31/2009
Duplicate

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

1,1,1-Trichloroethane µg/L NC 5 1.0 U 1.0 U 1.0 U
1,1,2,2-Tetrachloroethane µg/L NC 5 1.0 U 1.0 U 1.0 U
1,1,2-Trichloroethane µg/L NC 1 1.0 U 1.0 U 1.0 U
1,1-Dichloroethane µg/L NC 5 1.0 U 1.0 U 1.0 U
1,1-Dichloroethene µg/L NC 5 1.0 U 1.0 U 1.0 U
1,2,4-Trichlorobenzene µg/L NC 5 1.0 U 1.0 U 1.0 U
1,2-Dibromo-3-chloropropane (DBCP) µg/L NC 0.04 1.0 U 1.0 U 1.0 U
1,2-Dibromoethane (Ethylene Dibromide) µg/L NC 0.0006 1.0 U 1.0 U 1.0 U
1,2-Dichlorobenzene µg/L NC 3 1.0 U 1.0 U 1.0 U
1,2-Dichloroethane µg/L NC 0.6 1.0 U 1.0 U 1.0 U
1,2-Dichloroethene (total) µg/L NC NC - - -
1,2-Dichloropropane µg/L NC 1 1.0 U 1.0 U 1.0 U
1,3-Dichlorobenzene µg/L NC 3 1.0 U 1.0 U 1.0 U
1,4-Dichlorobenzene µg/L NC 3 1.0 U 1.0 U 1.0 U
2-Butanone (Methyl Ethyl Ketone) µg/L 50 NC 5.0 U 5.0 U 5.0 U
2-Chlorotoluene ug/L NC 5 1.0 U 1.0 U 1.0 U
2-Chloroethyl vinyl ether µg/L NC NC -- -- --
2-Hexanone µg/L 50 NC 5.0 U 5.0 U 5.0 U
3-Chlorotoluene µg/L NC 5 1.0 U 1.0 U 1.0 U
4-Chlorotoluene µg/L NC 5 1.0 U 1.0 U 1.0 U
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) µg/L NC NC 5.0 U 5.0 U 5.0 U
Acetone µg/L 50 NC 5.0 U 5.0 U 5.0 U
Acrolein µg/L NC 5 -- -- --
Acrylonitrile µg/L NC 5 -- -- --
Benzene µg/L NC 1 0.84 J 3.1 2.6
Bromodichloromethane µg/L 50 NC 1.0 U 1.0 U 1.0 U
Bromoform µg/L 50 NC 1.0 U 1.0 U 1.0 U
Bromomethane (Methyl Bromide) µg/L NC 5 1.0 U 1.0 U 1.0 U
Carbon disulfide µg/L 60 NC 1.0 U 1.0 U 1.0 U
Carbon tetrachloride µg/L NC 5 1.0 U 1.0 U 1.0 U
Chlorobenzene µg/L NC 5 1.0 U 1.0 U 1.0 U
Chloroethane µg/L NC 5 1.0 U 1.0 U 1.0 U
Chloroform (Trichloromethane) µg/L NC 7 10 1.0 U 0.65 J
Chloromethane (Methyl Chloride) µg/L NC 5 1.0 U 1.0 UJ 1.0 UJ
cis-1,2-Dichloroethene µg/L NC 5 1.0 U 1.6 1.2
cis-1,3-Dichloropropene µg/L NC NC 1.0 U 1.0 U 1.0 U

New York State TOGs



Table 2

Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York

Page 2 of 16

GHD 11109628Sadowski-1-Tbls

Location ID: MW1-C-08 MW1-C-08 MW1-C-08
Sample Name: GW-47392-120308-JJW-001 GW-47392-033109-JJW-014 GW-47392-033109-JJW-015

Sample Date: 12/03/2008 03/31/2009 03/31/2009
Duplicate

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

New York State TOGs

Cyclohexane µg/L NC NC 1.1 1.0 U 1.0 U
Dibromochloromethane µg/L 50 NC 1.0 U 1.0 U 1.0 U
Dibromodifluoromethane µg/L NC NC -- 1.0 U 1.0 U
Dichlorodifluoromethane (CFC-12) µg/L NC 5 1.0 U -- --
Ethylbenzene µg/L NC 5 1.0 U 1.0 U 1.0 U
Isopropylbenzene µg/L NC 5 1.0 U 1.0 U 1.0 U
Methyl acetate µg/L NC NC 1.0 U 1.0 U 1.0 U
Methyl cyclohexane µg/L NC NC 1.8 1.0 U 1.0 U
Methyl Tert Butyl Ether µg/L 10 NC 1.0 U 1.0 U 1.0 U
Methylene chloride µg/L NC 5 1.0 U 1.0 U 1.0 U
Styrene µg/L NC 5 1.0 U 1.0 U 1.0 U
Tetrachloroethene µg/L NC 5 1.0 U 1.0 U 1.0 U
Toluene µg/L NC 5 1.6 4.7 J 9.8 J
Total Monochlorotoluenes µg/L NC NC 1 U 1 U 1 U
trans-1,2-Dichloroethene µg/L NC 5 1.0 U 1.0 U 1.0 U
trans-1,3-Dichloropropene µg/L NC NC 1.0 U 1.0 U 1.0 U
Trichloroethene µg/L NC 5 1.0 U 1.0 U 1.0 U
Trichlorofluoromethane (CFC-11) µg/L NC 5 1.0 U 1.0 U 1.0 U
Trifluorotrichloroethane (Freon 113) µg/L NC 5 1.0 U 1.0 U 1.0 U
Vinyl chloride µg/L NC 2 1.0 U 1.5 0.97 J
Xylene (total) µg/L NC NC 3.0 U 2.0 U 2.0 U

Total VOCs µg/L NC NC 15.34 10.9 15.22

Notes:

6.24 - Concentration exceed NYS TOGs
U - Not present at or above the associated MDL
J - Estimated concentration between the MDL and Reporting Limit
MDL - Method Detection Limit
NC - No criteria
NYS TOGs - New York State Technical and Operational Guidance Series
-- - Not analyzed



Table 2

Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York

Page 3 of 16

GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

1,1,1-Trichloroethane µg/L NC 5
1,1,2,2-Tetrachloroethane µg/L NC 5
1,1,2-Trichloroethane µg/L NC 1
1,1-Dichloroethane µg/L NC 5
1,1-Dichloroethene µg/L NC 5
1,2,4-Trichlorobenzene µg/L NC 5
1,2-Dibromo-3-chloropropane (DBCP) µg/L NC 0.04
1,2-Dibromoethane (Ethylene Dibromide) µg/L NC 0.0006
1,2-Dichlorobenzene µg/L NC 3
1,2-Dichloroethane µg/L NC 0.6
1,2-Dichloroethene (total) µg/L NC NC
1,2-Dichloropropane µg/L NC 1
1,3-Dichlorobenzene µg/L NC 3
1,4-Dichlorobenzene µg/L NC 3
2-Butanone (Methyl Ethyl Ketone) µg/L 50 NC
2-Chlorotoluene ug/L NC 5
2-Chloroethyl vinyl ether µg/L NC NC
2-Hexanone µg/L 50 NC
3-Chlorotoluene µg/L NC 5
4-Chlorotoluene µg/L NC 5
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) µg/L NC NC
Acetone µg/L 50 NC
Acrolein µg/L NC 5
Acrylonitrile µg/L NC 5
Benzene µg/L NC 1
Bromodichloromethane µg/L 50 NC
Bromoform µg/L 50 NC
Bromomethane (Methyl Bromide) µg/L NC 5
Carbon disulfide µg/L 60 NC
Carbon tetrachloride µg/L NC 5
Chlorobenzene µg/L NC 5
Chloroethane µg/L NC 5
Chloroform (Trichloromethane) µg/L NC 7
Chloromethane (Methyl Chloride) µg/L NC 5
cis-1,2-Dichloroethene µg/L NC 5
cis-1,3-Dichloropropene µg/L NC NC

New York State TOGs

MW1-C-08 MW1-C-08 MW1-C-08
WG-47392-100714-DJT-010 WG-11109628-100815-SG-012 WG-11109628-102516-SG-003

10/07/2014 10/08/2015 10/25/2016

5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U
0.77J 0.65 J 0.75 J
5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U

-- -- 5.0 U
-- -- 5.0 U

5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U

- - -
5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U

-- -- 25 U
-- -- --

25 U 25 U --
-- -- 25 U
-- --
-- --
-- -- 25 U

25 U 25 U 25 U
100 U 100 U --
50 U 50 U --
1.6 J 0.62 J 5.0 U
5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U

-- -- 5.0 U
5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U
0.84 J 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U



Table 2

Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York

Page 4 of 16

GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

New York State TOGs

Cyclohexane µg/L NC NC
Dibromochloromethane µg/L 50 NC
Dibromodifluoromethane µg/L NC NC
Dichlorodifluoromethane (CFC-12) µg/L NC 5
Ethylbenzene µg/L NC 5
Isopropylbenzene µg/L NC 5
Methyl acetate µg/L NC NC
Methyl cyclohexane µg/L NC NC
Methyl Tert Butyl Ether µg/L 10 NC
Methylene chloride µg/L NC 5
Styrene µg/L NC 5
Tetrachloroethene µg/L NC 5
Toluene µg/L NC 5
Total Monochlorotoluenes µg/L NC NC
trans-1,2-Dichloroethene µg/L NC 5
trans-1,3-Dichloropropene µg/L NC NC
Trichloroethene µg/L NC 5
Trichlorofluoromethane (CFC-11) µg/L NC 5
Trifluorotrichloroethane (Freon 113) µg/L NC 5
Vinyl chloride µg/L NC 2
Xylene (total) µg/L NC NC

Total VOCs µg/L NC NC

Notes:

6.24 - Concentration exceed NYS TOGs
U - Not present at or above the associated MDL
J - Estimated concentration between the MDL and Reporting Limit
MDL - Method Detection Limit
NC - No criteria
NYS TOGs - New York State Technical and Operational Guidance Series
-- - Not analyzed

MW1-C-08 MW1-C-08 MW1-C-08
WG-47392-100714-DJT-010 WG-11109628-100815-SG-012 WG-11109628-102516-SG-003

10/07/2014 10/08/2015 10/25/2016

-- -- --
5.0 U 5.0 U 5.0 U

-- -- --
-- -- 5.0 U

5.0 U 5.0 U 5.0 U
-- -- 5.0 U
-- -- --
-- -- --
-- -- 5.0 U

5.0 U 5.0 U 5.0 U
-- -- 5.0 U

5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 25 U
0.96 J 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U
5.0 U 5.0 U 5.0 U

-- -- 5.0 U
-- -- 5.0 U

1.5 J 5.0 U 5.0 U
-- -- 10 U

5.67 1.27 0.75



Table 2

Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York

Page 5 of 16

GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

1,1,1-Trichloroethane µg/L NC 5
1,1,2,2-Tetrachloroethane µg/L NC 5
1,1,2-Trichloroethane µg/L NC 1
1,1-Dichloroethane µg/L NC 5
1,1-Dichloroethene µg/L NC 5
1,2,4-Trichlorobenzene µg/L NC 5
1,2-Dibromo-3-chloropropane (DBCP) µg/L NC 0.04
1,2-Dibromoethane (Ethylene Dibromide) µg/L NC 0.0006
1,2-Dichlorobenzene µg/L NC 3
1,2-Dichloroethane µg/L NC 0.6
1,2-Dichloroethene (total) µg/L NC NC
1,2-Dichloropropane µg/L NC 1
1,3-Dichlorobenzene µg/L NC 3
1,4-Dichlorobenzene µg/L NC 3
2-Butanone (Methyl Ethyl Ketone) µg/L 50 NC
2-Chlorotoluene ug/L NC 5
2-Chloroethyl vinyl ether µg/L NC NC
2-Hexanone µg/L 50 NC
3-Chlorotoluene µg/L NC 5
4-Chlorotoluene µg/L NC 5
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) µg/L NC NC
Acetone µg/L 50 NC
Acrolein µg/L NC 5
Acrylonitrile µg/L NC 5
Benzene µg/L NC 1
Bromodichloromethane µg/L 50 NC
Bromoform µg/L 50 NC
Bromomethane (Methyl Bromide) µg/L NC 5
Carbon disulfide µg/L 60 NC
Carbon tetrachloride µg/L NC 5
Chlorobenzene µg/L NC 5
Chloroethane µg/L NC 5
Chloroform (Trichloromethane) µg/L NC 7
Chloromethane (Methyl Chloride) µg/L NC 5
cis-1,2-Dichloroethene µg/L NC 5
cis-1,3-Dichloropropene µg/L NC NC

New York State TOGs

MW1-C-08 MW1-C-08 MW2-C-08
WG-11109628-100417-SG-010 WG-11109628-100318-SG-010 GW-47392-120508-JJW-011

10/04/2017 10/03/2018 12/05/2008 

1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 1.0 U
0.67 J 0.65 J 1.0 U
1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 1.0 UJ
1.0 U -- 1.0 U
1.0 U -- 1.0 U
1.0 U 5.0 U 1.5
1.0 U 5.0 U 1.0 U

- 10 U --
1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 2.3
1.0 U 5.0 U 3.6
5.0 U 25 U 5.0 U
1.0 U 5.0 U 2.0

-- -- --
5.0 U 25 U 5.0 U

-- 5.0 U 1.0 U
1.0 U 5.0 U 1.0 U
5.0 U 25 U 5.0 U
5.0 U 2.8 J 5.0 UJ

-- -- --
-- -- --

0.18 J 5.0 U 33
1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 0.57 J
1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 24
1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 1.0 U
0.46 J 5.0 U 1.0 U
1.0 U 5.0 U 2.8
1.0 U 5.0 U 1.0 U



Table 2

Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York

Page 6 of 16

GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

New York State TOGs

Cyclohexane µg/L NC NC
Dibromochloromethane µg/L 50 NC
Dibromodifluoromethane µg/L NC NC
Dichlorodifluoromethane (CFC-12) µg/L NC 5
Ethylbenzene µg/L NC 5
Isopropylbenzene µg/L NC 5
Methyl acetate µg/L NC NC
Methyl cyclohexane µg/L NC NC
Methyl Tert Butyl Ether µg/L 10 NC
Methylene chloride µg/L NC 5
Styrene µg/L NC 5
Tetrachloroethene µg/L NC 5
Toluene µg/L NC 5
Total Monochlorotoluenes µg/L NC NC
trans-1,2-Dichloroethene µg/L NC 5
trans-1,3-Dichloropropene µg/L NC NC
Trichloroethene µg/L NC 5
Trichlorofluoromethane (CFC-11) µg/L NC 5
Trifluorotrichloroethane (Freon 113) µg/L NC 5
Vinyl chloride µg/L NC 2
Xylene (total) µg/L NC NC

Total VOCs µg/L NC NC

Notes:

6.24 - Concentration exceed NYS TOGs
U - Not present at or above the associated MDL
J - Estimated concentration between the MDL and Reporting Limit
MDL - Method Detection Limit
NC - No criteria
NYS TOGs - New York State Technical and Operational Guidance Series
-- - Not analyzed

MW1-C-08 MW1-C-08 MW2-C-08
WG-11109628-100417-SG-010 WG-11109628-100318-SG-010 GW-47392-120508-JJW-011

10/04/2017 10/03/2018 12/05/2008 

1.0 U -- 1.0 U
1.0 U 5.0 U 1.0 U

-- -- --
1.0 U -- 1.0 U
1.0 U 5.0 U 1.0 U
1.0 U -- 1.0 U
5.0 U -- 1.0 UJ
1.0 U -- 1.0 U
1.0 U -- 1.0 U
1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 1.0

- 5.0 U 2
1.0 U -- 0.80 J
1.0 U 5.0 U 1.0 U
1.0 U 5.0 U 0.63 J
1.0 U -- 1.0 U
1.0 U -- 1.0 U
1.0 U 5.0 U 2.0
2.0 U 10 U 3.0 U

1.31 3.45 74.2



Table 2

Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York
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GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

1,1,1-Trichloroethane µg/L NC 5
1,1,2,2-Tetrachloroethane µg/L NC 5
1,1,2-Trichloroethane µg/L NC 1
1,1-Dichloroethane µg/L NC 5
1,1-Dichloroethene µg/L NC 5
1,2,4-Trichlorobenzene µg/L NC 5
1,2-Dibromo-3-chloropropane (DBCP) µg/L NC 0.04
1,2-Dibromoethane (Ethylene Dibromide) µg/L NC 0.0006
1,2-Dichlorobenzene µg/L NC 3
1,2-Dichloroethane µg/L NC 0.6
1,2-Dichloroethene (total) µg/L NC NC
1,2-Dichloropropane µg/L NC 1
1,3-Dichlorobenzene µg/L NC 3
1,4-Dichlorobenzene µg/L NC 3
2-Butanone (Methyl Ethyl Ketone) µg/L 50 NC
2-Chlorotoluene ug/L NC 5
2-Chloroethyl vinyl ether µg/L NC NC
2-Hexanone µg/L 50 NC
3-Chlorotoluene µg/L NC 5
4-Chlorotoluene µg/L NC 5
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) µg/L NC NC
Acetone µg/L 50 NC
Acrolein µg/L NC 5
Acrylonitrile µg/L NC 5
Benzene µg/L NC 1
Bromodichloromethane µg/L 50 NC
Bromoform µg/L 50 NC
Bromomethane (Methyl Bromide) µg/L NC 5
Carbon disulfide µg/L 60 NC
Carbon tetrachloride µg/L NC 5
Chlorobenzene µg/L NC 5
Chloroethane µg/L NC 5
Chloroform (Trichloromethane) µg/L NC 7
Chloromethane (Methyl Chloride) µg/L NC 5
cis-1,2-Dichloroethene µg/L NC 5
cis-1,3-Dichloropropene µg/L NC NC

New York State TOGs

MW2-C-08 MW2-C-08 MW2-C-08
GW-47392-040309-JJW-023 WG-47392-100714-SG-011 WG-11109628-100715-SG-008

04/03/2009 10/7/2014 10/07/2015

1.0 U 5.0 U 5.0 U
1.0 U 5.0 U 5.0 U
1.0 U 5.0 U 5.0 U
1.0 U 5.0 U 5.0 U
1.0 U 5.0 U 5.0 U
1.0 U 5.0 U 5.0 U
1.0 U -- --
1.0 U -- --
1.5 2.8 J 6.2

1.0 U 5.0 U 5.0 U
- - -

1.0 U 5.0 U 5.0 U
3.1 3.4 J 13
4.0 7.8 25

5.0 U -- --
1.0 U -- --

-- 25 U 25 U
5.0 U -- --
2.3 -- --

1.0 U -- --
5.0 U -- --
5.0 U 25 U 25 U

-- 100 U 100 U
-- 50 U 50 U
30 8.6 12

1.0 U 5.0 U --
1.0 U 5.0 U 5.0 U
1.0 U 5.0 U 5.0 U
1.0 U -- --
1.0 U 5.0 U 5.0 U

26 38 86
1.0 U 5.0 U 5.0 U
1.0 U 5.0 U 5.0 U
1.0 U 5.0 U 5.0 U
2.6 5.0 U 0.67 J

1.0 U 5.0 U 5.0 U
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Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York
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GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

New York State TOGs

Cyclohexane µg/L NC NC
Dibromochloromethane µg/L 50 NC
Dibromodifluoromethane µg/L NC NC
Dichlorodifluoromethane (CFC-12) µg/L NC 5
Ethylbenzene µg/L NC 5
Isopropylbenzene µg/L NC 5
Methyl acetate µg/L NC NC
Methyl cyclohexane µg/L NC NC
Methyl Tert Butyl Ether µg/L 10 NC
Methylene chloride µg/L NC 5
Styrene µg/L NC 5
Tetrachloroethene µg/L NC 5
Toluene µg/L NC 5
Total Monochlorotoluenes µg/L NC NC
trans-1,2-Dichloroethene µg/L NC 5
trans-1,3-Dichloropropene µg/L NC NC
Trichloroethene µg/L NC 5
Trichlorofluoromethane (CFC-11) µg/L NC 5
Trifluorotrichloroethane (Freon 113) µg/L NC 5
Vinyl chloride µg/L NC 2
Xylene (total) µg/L NC NC

Total VOCs µg/L NC NC

Notes:

6.24 - Concentration exceed NYS TOGs
U - Not present at or above the associated MDL
J - Estimated concentration between the MDL and Reporting Limit
MDL - Method Detection Limit
NC - No criteria
NYS TOGs - New York State Technical and Operational Guidance Series
-- - Not analyzed

MW2-C-08 MW2-C-08 MW2-C-08
GW-47392-040309-JJW-023 WG-47392-100714-SG-011 WG-11109628-100715-SG-008

04/03/2009 10/7/2014 10/07/2015

1.0 U -- --
1.0 U 5.0 U 5.0 U
1.0 U -- --

-- -- --
1.0 U 5.0 U 5.0 U
1.0 U -- --
1.0 UJ -- --
1.0 U -- --
1.0 U -- --
1.0 U 5.0 U 5.0 U
1.0 U -- --
1.0 U 5.0 U 5.0 U
1.0 U 5.0 U 0.56 J
2.3 3.0 J 9.84 J

0.61 J 5.0 U 5.0 U
1.0 U 5.0 U 5.0 U
0.52 J 5.0 U 5.0 U
1.0 U -- --
1.0 U -- --
3.0 0.85 J 1.1 J

2.0 U -- --

73.63 64.45 154.37
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Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York
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GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

1,1,1-Trichloroethane µg/L NC 5
1,1,2,2-Tetrachloroethane µg/L NC 5
1,1,2-Trichloroethane µg/L NC 1
1,1-Dichloroethane µg/L NC 5
1,1-Dichloroethene µg/L NC 5
1,2,4-Trichlorobenzene µg/L NC 5
1,2-Dibromo-3-chloropropane (DBCP) µg/L NC 0.04
1,2-Dibromoethane (Ethylene Dibromide) µg/L NC 0.0006
1,2-Dichlorobenzene µg/L NC 3
1,2-Dichloroethane µg/L NC 0.6
1,2-Dichloroethene (total) µg/L NC NC
1,2-Dichloropropane µg/L NC 1
1,3-Dichlorobenzene µg/L NC 3
1,4-Dichlorobenzene µg/L NC 3
2-Butanone (Methyl Ethyl Ketone) µg/L 50 NC
2-Chlorotoluene ug/L NC 5
2-Chloroethyl vinyl ether µg/L NC NC
2-Hexanone µg/L 50 NC
3-Chlorotoluene µg/L NC 5
4-Chlorotoluene µg/L NC 5
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) µg/L NC NC
Acetone µg/L 50 NC
Acrolein µg/L NC 5
Acrylonitrile µg/L NC 5
Benzene µg/L NC 1
Bromodichloromethane µg/L 50 NC
Bromoform µg/L 50 NC
Bromomethane (Methyl Bromide) µg/L NC 5
Carbon disulfide µg/L 60 NC
Carbon tetrachloride µg/L NC 5
Chlorobenzene µg/L NC 5
Chloroethane µg/L NC 5
Chloroform (Trichloromethane) µg/L NC 7
Chloromethane (Methyl Chloride) µg/L NC 5
cis-1,2-Dichloroethene µg/L NC 5
cis-1,3-Dichloropropene µg/L NC NC

New York State TOGs

MW2-C-08 MW2-C-08 MW2-C-08
WG-11109628-102516-SG-006 WG-11109628-100417-SG-011 WG-11109628-100318-SG-012

10/25/2016 10/04/2017 10/03/2018

20 U 1.0 U 10 U
20 U 1.0 U 10 U
20 U 1.0 U 10 U
20 U 0.25 J 10 U
20 U 1.0 U 10 U
20 U 1.0 U 10 U
20 U 1.0 U --
20 U 1.0 U --
6.8 J 6.9 6.2 J
20 U 1.0 U 10 U

- - 20 U
20 U 1.0 U 10 U
20 22 23
37 41 40

100 U 5.0 U 50 U
-- 13 18
-- -- --

100 U 5.0 U 50 U
-- -- 10 U
-- 0.90 J 0.76 J

100 U 5.0 U 50 U
100 U 5.7 50 U

-- -- --
-- -- --

13 J 6.5 3.9 J
20 U 1.0 U 10 U
20 U 1.0 U 10 U
20 U 1.0 U 10 U
20 U 1.0 U 10 U
20 U 1.0 U 10 U
120 120 120
20 U 1.0 U 10 U
20 U 1.0 U 10 U
20 U 1.0 U 10 U
20 U 0.56 J 10 U
20 U 1.0 U 10 U



Table 2

Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York
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GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

New York State TOGs

Cyclohexane µg/L NC NC
Dibromochloromethane µg/L 50 NC
Dibromodifluoromethane µg/L NC NC
Dichlorodifluoromethane (CFC-12) µg/L NC 5
Ethylbenzene µg/L NC 5
Isopropylbenzene µg/L NC 5
Methyl acetate µg/L NC NC
Methyl cyclohexane µg/L NC NC
Methyl Tert Butyl Ether µg/L 10 NC
Methylene chloride µg/L NC 5
Styrene µg/L NC 5
Tetrachloroethene µg/L NC 5
Toluene µg/L NC 5
Total Monochlorotoluenes µg/L NC NC
trans-1,2-Dichloroethene µg/L NC 5
trans-1,3-Dichloropropene µg/L NC NC
Trichloroethene µg/L NC 5
Trichlorofluoromethane (CFC-11) µg/L NC 5
Trifluorotrichloroethane (Freon 113) µg/L NC 5
Vinyl chloride µg/L NC 2
Xylene (total) µg/L NC NC

Total VOCs µg/L NC NC

Notes:

6.24 - Concentration exceed NYS TOGs
U - Not present at or above the associated MDL
J - Estimated concentration between the MDL and Reporting Limit
MDL - Method Detection Limit
NC - No criteria
NYS TOGs - New York State Technical and Operational Guidance Series
-- - Not analyzed

MW2-C-08 MW2-C-08 MW2-C-08
WG-11109628-102516-SG-006 WG-11109628-100417-SG-011 WG-11109628-100318-SG-012

10/25/2016 10/04/2017 10/03/2018

-- -- --
20 U 1.0 U 10 U

-- -- --
20 U 1.0 U --
20 U 1.0 U 10 U
20 U 1.0 U --

-- 5.0 U --
-- 1.0 U --

20 U 1.0 U --
20 U 1.0 U 10 U
20 U 1.0 U 10 U
20 U 0.92 J 10 U
20 U 0.44 J 10 U
14 J 13.9 18.76
20 U 1.0 U --
20 U 1.0 U 10 U
20 U 0.62 J 10 U
20 U 1.0 U --
20 U 1.0 U --
20 U 0.58 J 10 U
40 U 2.0  U 20 U

210.8 219.37 211.86
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Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York
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GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

1,1,1-Trichloroethane µg/L NC 5
1,1,2,2-Tetrachloroethane µg/L NC 5
1,1,2-Trichloroethane µg/L NC 1
1,1-Dichloroethane µg/L NC 5
1,1-Dichloroethene µg/L NC 5
1,2,4-Trichlorobenzene µg/L NC 5
1,2-Dibromo-3-chloropropane (DBCP) µg/L NC 0.04
1,2-Dibromoethane (Ethylene Dibromide) µg/L NC 0.0006
1,2-Dichlorobenzene µg/L NC 3
1,2-Dichloroethane µg/L NC 0.6
1,2-Dichloroethene (total) µg/L NC NC
1,2-Dichloropropane µg/L NC 1
1,3-Dichlorobenzene µg/L NC 3
1,4-Dichlorobenzene µg/L NC 3
2-Butanone (Methyl Ethyl Ketone) µg/L 50 NC
2-Chlorotoluene ug/L NC 5
2-Chloroethyl vinyl ether µg/L NC NC
2-Hexanone µg/L 50 NC
3-Chlorotoluene µg/L NC 5
4-Chlorotoluene µg/L NC 5
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) µg/L NC NC
Acetone µg/L 50 NC
Acrolein µg/L NC 5
Acrylonitrile µg/L NC 5
Benzene µg/L NC 1
Bromodichloromethane µg/L 50 NC
Bromoform µg/L 50 NC
Bromomethane (Methyl Bromide) µg/L NC 5
Carbon disulfide µg/L 60 NC
Carbon tetrachloride µg/L NC 5
Chlorobenzene µg/L NC 5
Chloroethane µg/L NC 5
Chloroform (Trichloromethane) µg/L NC 7
Chloromethane (Methyl Chloride) µg/L NC 5
cis-1,2-Dichloroethene µg/L NC 5
cis-1,3-Dichloropropene µg/L NC NC

New York State TOGs

MW3-C-08 MW3-C-08 MW3-C-08
GW-47392-120408-JJW-006 GW-47392-040109-JJW-019 WG-47392-100714-SG-012

12/04/2008 04/01/2009 10/7/2014

1.0 U 1.0 U 5.0 U
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U --
1.0 U 1.0 U --
0.54 J 0.58 J 5.0 U
1.0 U 1.0 U 5.0 U

- - --
1.0 U 1.0 U 5.0 U
0.50 J 0.47 J 5.0 U

1.0 1.2 1.0 J
5.0 U 5.0 U --
0.67 J 1.0 U --

-- -- 25 U
5.0 U 5.0 U --
1.0 U 0.56 J --
1.0 U 1.0 U --
5.0 U 5.0 U --
5.0 U 5.0 U 25 U

-- -- 100 U
-- -- 50 U

0.83 J 1.0 U 5.0 U
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U --
1.0 U 1.0 U 5.0 U
1.3 1.1 5.0 U

1.0 U 1.0 U 5.0 U
0.60 J 1.0 U 5.0 U
1.0 U 1.0 UJ 5.0 U
1.8 1.9 1.6 J

1.0 U 1.0 U 5.0 U



Table 2

Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York
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GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

New York State TOGs

Cyclohexane µg/L NC NC
Dibromochloromethane µg/L 50 NC
Dibromodifluoromethane µg/L NC NC
Dichlorodifluoromethane (CFC-12) µg/L NC 5
Ethylbenzene µg/L NC 5
Isopropylbenzene µg/L NC 5
Methyl acetate µg/L NC NC
Methyl cyclohexane µg/L NC NC
Methyl Tert Butyl Ether µg/L 10 NC
Methylene chloride µg/L NC 5
Styrene µg/L NC 5
Tetrachloroethene µg/L NC 5
Toluene µg/L NC 5
Total Monochlorotoluenes µg/L NC NC
trans-1,2-Dichloroethene µg/L NC 5
trans-1,3-Dichloropropene µg/L NC NC
Trichloroethene µg/L NC 5
Trichlorofluoromethane (CFC-11) µg/L NC 5
Trifluorotrichloroethane (Freon 113) µg/L NC 5
Vinyl chloride µg/L NC 2
Xylene (total) µg/L NC NC

Total VOCs µg/L NC NC

Notes:

6.24 - Concentration exceed NYS TOGs
U - Not present at or above the associated MDL
J - Estimated concentration between the MDL and Reporting Limit
MDL - Method Detection Limit
NC - No criteria
NYS TOGs - New York State Technical and Operational Guidance Series
-- - Not analyzed

MW3-C-08 MW3-C-08 MW3-C-08
GW-47392-120408-JJW-006 GW-47392-040109-JJW-019 WG-47392-100714-SG-012

12/04/2008 04/01/2009 10/7/2014

1.0 U 1.0 U --
1.0 U 1.0 U 5.0 U

-- 1.0 U --
1.0 U -- --
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U --
1.0 U 1.0 U --
1.0 U 1.0 U --
1.0 U 1.0 U --
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U --
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U 5.0 U
0.67 J 0.56 J 5.0 U
0.54 J 0.73 J 5.0 U
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U 5.0 U
1.0 U 1.0 U --
1.0 U 1.0 U --
1.5 1.0 U 0.93 J

3.0 U 2.0 U --

9.28 6.54 3.53
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Niagara Falls, New York
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GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

1,1,1-Trichloroethane µg/L NC 5
1,1,2,2-Tetrachloroethane µg/L NC 5
1,1,2-Trichloroethane µg/L NC 1
1,1-Dichloroethane µg/L NC 5
1,1-Dichloroethene µg/L NC 5
1,2,4-Trichlorobenzene µg/L NC 5
1,2-Dibromo-3-chloropropane (DBCP) µg/L NC 0.04
1,2-Dibromoethane (Ethylene Dibromide) µg/L NC 0.0006
1,2-Dichlorobenzene µg/L NC 3
1,2-Dichloroethane µg/L NC 0.6
1,2-Dichloroethene (total) µg/L NC NC
1,2-Dichloropropane µg/L NC 1
1,3-Dichlorobenzene µg/L NC 3
1,4-Dichlorobenzene µg/L NC 3
2-Butanone (Methyl Ethyl Ketone) µg/L 50 NC
2-Chlorotoluene ug/L NC 5
2-Chloroethyl vinyl ether µg/L NC NC
2-Hexanone µg/L 50 NC
3-Chlorotoluene µg/L NC 5
4-Chlorotoluene µg/L NC 5
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) µg/L NC NC
Acetone µg/L 50 NC
Acrolein µg/L NC 5
Acrylonitrile µg/L NC 5
Benzene µg/L NC 1
Bromodichloromethane µg/L 50 NC
Bromoform µg/L 50 NC
Bromomethane (Methyl Bromide) µg/L NC 5
Carbon disulfide µg/L 60 NC
Carbon tetrachloride µg/L NC 5
Chlorobenzene µg/L NC 5
Chloroethane µg/L NC 5
Chloroform (Trichloromethane) µg/L NC 7
Chloromethane (Methyl Chloride) µg/L NC 5
cis-1,2-Dichloroethene µg/L NC 5
cis-1,3-Dichloropropene µg/L NC NC

New York State TOGs

MW3-C-08 MW3-C-08
WG-11109628-100715-DT-007 WG-11109628-102616-SG-008

10/07/2015 10/26/2016

5.0 U 5.0 U
5.0 U 5.0 U
5.0 U 5.0 U
5.0 U 5.0 U
5.0 U 5.0 U
5.0 U 5.0 U

-- 5.0 U
-- 5.0 U

0.98 J 3.5 J
5.0 U 5.0 U

- --
5.0 U 5.0 U
1.7 J 3.2 J
3.3 J 13

-- 25 U
-- --

25 U --
-- 25 U
-- 25 U
-- 25 U
-- 25 U

25 U 25 U
100 U --
50 U --
5.0 U 5.0 U
5.0 U 5.0 U
5.0 U 5.0 U
5.0 U 5.0 U

-- 5.0 U
5.0 U 5.0 U
1.1 J 5.6
5.0 U 5.0 U
5.0 U 5.0 U
5.0 U 5.0 U

45 5.0 U
5.0 U 5.0 U
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GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

New York State TOGs

Cyclohexane µg/L NC NC
Dibromochloromethane µg/L 50 NC
Dibromodifluoromethane µg/L NC NC
Dichlorodifluoromethane (CFC-12) µg/L NC 5
Ethylbenzene µg/L NC 5
Isopropylbenzene µg/L NC 5
Methyl acetate µg/L NC NC
Methyl cyclohexane µg/L NC NC
Methyl Tert Butyl Ether µg/L 10 NC
Methylene chloride µg/L NC 5
Styrene µg/L NC 5
Tetrachloroethene µg/L NC 5
Toluene µg/L NC 5
Total Monochlorotoluenes µg/L NC NC
trans-1,2-Dichloroethene µg/L NC 5
trans-1,3-Dichloropropene µg/L NC NC
Trichloroethene µg/L NC 5
Trichlorofluoromethane (CFC-11) µg/L NC 5
Trifluorotrichloroethane (Freon 113) µg/L NC 5
Vinyl chloride µg/L NC 2
Xylene (total) µg/L NC NC

Total VOCs µg/L NC NC

Notes:

6.24 - Concentration exceed NYS TOGs
U - Not present at or above the associated MDL
J - Estimated concentration between the MDL and Reporting Limit
MDL - Method Detection Limit
NC - No criteria
NYS TOGs - New York State Technical and Operational Guidance Series
-- - Not analyzed

MW3-C-08 MW3-C-08
WG-11109628-100715-DT-007 WG-11109628-102616-SG-008

10/07/2015 10/26/2016

-- --
5.0 U 5.0 U

-- --
-- 5.0 U

5.0 U 5.0 U
-- 5.0 U
-- --
-- --
-- 5.0 U

5.0 U 5.0 U
-- 5.0 U

5.0 U 5.0 U
5.0 U 5.0 U
5.0 U  2.75 J
0.70 J 5.0 U
5.0 U 5.0 U
1.8 J 5.0 U

-- 5.0 U
-- 5.0 U
9 5.0 U
-- 10 U

63.58 28.05
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Summary of Deep Groundwater (C-Zone) Analytical VOC Results - 2018 and Historical
Cascades Containerboard Packaging Site

Niagara Falls, New York
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GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

1,1,1-Trichloroethane µg/L NC 5
1,1,2,2-Tetrachloroethane µg/L NC 5
1,1,2-Trichloroethane µg/L NC 1
1,1-Dichloroethane µg/L NC 5
1,1-Dichloroethene µg/L NC 5
1,2,4-Trichlorobenzene µg/L NC 5
1,2-Dibromo-3-chloropropane (DBCP) µg/L NC 0.04
1,2-Dibromoethane (Ethylene Dibromide) µg/L NC 0.0006
1,2-Dichlorobenzene µg/L NC 3
1,2-Dichloroethane µg/L NC 0.6
1,2-Dichloroethene (total) µg/L NC NC
1,2-Dichloropropane µg/L NC 1
1,3-Dichlorobenzene µg/L NC 3
1,4-Dichlorobenzene µg/L NC 3
2-Butanone (Methyl Ethyl Ketone) µg/L 50 NC
2-Chlorotoluene ug/L NC 5
2-Chloroethyl vinyl ether µg/L NC NC
2-Hexanone µg/L 50 NC
3-Chlorotoluene µg/L NC 5
4-Chlorotoluene µg/L NC 5
4-Methyl-2-Pentanone (Methyl Isobutyl Ketone) µg/L NC NC
Acetone µg/L 50 NC
Acrolein µg/L NC 5
Acrylonitrile µg/L NC 5
Benzene µg/L NC 1
Bromodichloromethane µg/L 50 NC
Bromoform µg/L 50 NC
Bromomethane (Methyl Bromide) µg/L NC 5
Carbon disulfide µg/L 60 NC
Carbon tetrachloride µg/L NC 5
Chlorobenzene µg/L NC 5
Chloroethane µg/L NC 5
Chloroform (Trichloromethane) µg/L NC 7
Chloromethane (Methyl Chloride) µg/L NC 5
cis-1,2-Dichloroethene µg/L NC 5
cis-1,3-Dichloropropene µg/L NC NC

New York State TOGs

MW3-C-08 MW3-C-08
WG-11109628-100417-SG-009 WG-11109628-100418-DT-017

10/04/2017 10/04/2018

1.0 U 10 U
1.0 U 10 U
1.0 U 10 U
0.88 J 10 U
1.0 U 10 U
1.0 U 10 U
1.0 U --
1.0 U --
9.1 J 42
1.0 U 10 U

-- 20 U
1.0 U 10 U
6.1 J 26
34 J 140
5.0 U 50 U
3.6 J 16

-- --
5.0 U 50 U

-- 10 U
1.4 J 6.3 J
5.0 U 50 U
8.0 J 50 U

-- --
-- --

2.2 J 4.9 J
1.0 U 10 U
1.0 U 10 U
1.0 U 10 U
1.0 U 10 U
1.0 U 10 U
13 J 56
1.0 U 10 U
1.0 U 10 U
1.0 U 10 U
1.0 U 10 U
1.0 U 10 U
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GHD 11109628Sadowski-1-Tbls

Location ID:
Sample Name:

Sample Date:

Parameter Units Guidance Value Standard

Volatile Organic Compounds (VOCs)

New York State TOGs

Cyclohexane µg/L NC NC
Dibromochloromethane µg/L 50 NC
Dibromodifluoromethane µg/L NC NC
Dichlorodifluoromethane (CFC-12) µg/L NC 5
Ethylbenzene µg/L NC 5
Isopropylbenzene µg/L NC 5
Methyl acetate µg/L NC NC
Methyl cyclohexane µg/L NC NC
Methyl Tert Butyl Ether µg/L 10 NC
Methylene chloride µg/L NC 5
Styrene µg/L NC 5
Tetrachloroethene µg/L NC 5
Toluene µg/L NC 5
Total Monochlorotoluenes µg/L NC NC
trans-1,2-Dichloroethene µg/L NC 5
trans-1,3-Dichloropropene µg/L NC NC
Trichloroethene µg/L NC 5
Trichlorofluoromethane (CFC-11) µg/L NC 5
Trifluorotrichloroethane (Freon 113) µg/L NC 5
Vinyl chloride µg/L NC 2
Xylene (total) µg/L NC NC

Total VOCs µg/L NC NC

Notes:

6.24 - Concentration exceed NYS TOGs
U - Not present at or above the associated MDL
J - Estimated concentration between the MDL and Reporting Limit
MDL - Method Detection Limit
NC - No criteria
NYS TOGs - New York State Technical and Operational Guidance Series
-- - Not analyzed

MW3-C-08 MW3-C-08
WG-11109628-100417-SG-009 WG-11109628-100418-DT-017

10/04/2017 10/04/2018

1.0 U --
1.0 U 10 U

-- --
1.0 U --
1.0 U 10 U
1.0 U --
1.0 U --
1.0 U --
1.0 U --
1.0 U 10 U
1.0 U 10 U
1.0 U 10 U
1.0 U 10 U

5 22.3
0.21 J --
1.0 U 10 U
1.0 U 10 U
1.0 U --
1.0 U --
1.0 U 10 U
2.0 U 20 U

78.49 291.2



Table 3

Analytical Results Summary
Annual Groundwater Sampling - PFCs

Cascades Containerboard Packaging Company
Niagara Falls, New York

January 2018

Page 1 of 2

Location ID: MW1-9A MW9 MW12
Sample Name: WG-11109628-012318-DT-003 WG-11109628-012318-DT-004 WG-11109628-012318-DT-001
Sample Date: 01/23/2018 01/23/2018 01/23/2018

Parameters Unit

Perfluorinated Compounds
Sodium 1H,1H,2H,2H-perfluorodecane sulfonate (8:2) ng/L 820 730 2.3 J
N-Ethyl perfluorooctane sulfonamidoacetic acid ng/L 20 U 21 U 20 U
N-Methyl perfluorooctane sulfonamido acetic acid ng/L 20 U 21 U 20 U
Perfluorobutane sulfonate ng/L 2.0 U 2.1 U 4.2
Perfluorobutanoic acid ng/L 230 J 290 J 180
Perfluorodecanesulfonic acid ng/L 2.0 U 2.1 U 2.0 U
Perfluorodecanoic acid ng/L 9.8 9.2 1.4 J
Perfluorododecanoic acid ng/L 2.0 U 2.1 U 2.0 U
Perfluoroheptane sulfonate ng/L 0.84 J 0.71 J 0.36 J
Perfluoroheptanoic acid ng/L 290 230 60
Perflurorohexane sulfonate ng/L 5.5 12 11
Perfluorhexanoic acid ng/L 750 650 290
Perfluoroononanoic acid ng/L 28 20 5.2
Perfluorooctane sulfonamide ng/L 1.9 J 1.7 J 2.0 U
Perfluorooctane sulfonate ng/L 26 23 26
Perfluoro-n-Octanoic acid ng/L 460 350 70
Perfluoropentanoic acid ng/L 1000 840 790
Perfluorotetradecanoic acid ng/L 2.0 U 2.1 U 2.0 U
Perfluorotridecanoic acid ng/L 2.0 U 2.1 U 2.0 U
Perfluoroundecanoic acid ng/L 2.0 U 2.1 U 2.0 U
Sodium 1H,1H,2H,2H-perfluorooctane sulfonate (6:2) ng/L 7100 6300 160 J

Notes:

U - Not detected at the associated reporting limit
J - Estimated concentration

GHD 11109628Sadowski-1-Tbls



Table 3

Analytical Results Summary
Annual Groundwater Sampling - PFCs

Cascades Containerboard Packaging Company
Niagara Falls, New York

January 2018

Page 2 of 2

Location ID:
Sample Name:
Sample Date:

Parameters Unit

Perfluorinated Compounds
Sodium 1H,1H,2H,2H-perfluorodecane sulfonate (8:2) ng/L
N-Ethyl perfluorooctane sulfonamidoacetic acid ng/L
N-Methyl perfluorooctane sulfonamido acetic acid ng/L
Perfluorobutane sulfonate ng/L
Perfluorobutanoic acid ng/L
Perfluorodecanesulfonic acid ng/L
Perfluorodecanoic acid ng/L
Perfluorododecanoic acid ng/L
Perfluoroheptane sulfonate ng/L
Perfluoroheptanoic acid ng/L
Perflurorohexane sulfonate ng/L
Perfluorhexanoic acid ng/L
Perfluoroononanoic acid ng/L
Perfluorooctane sulfonamide ng/L
Perfluorooctane sulfonate ng/L
Perfluoro-n-Octanoic acid ng/L
Perfluoropentanoic acid ng/L
Perfluorotetradecanoic acid ng/L
Perfluorotridecanoic acid ng/L
Perfluoroundecanoic acid ng/L
Sodium 1H,1H,2H,2H-perfluorooctane sulfonate (6:2) ng/L

Notes:

U - Not detected at the associated reporting limit
J - Estimated concentration

MW13 MW88-13A
WG-11109628-012318-DT-005 WG-11109628-012318-DT-002

01/23/2018 01/23/2018

200 110 J
20 U 19 U
20 U 19 U
2.0 U 2.0
200 1100 J

2.0 U 1.9 U
21 1.9 U

2.0 U 1.9 U
2.0 U 0.68 J
280 65
2.5 21
410 180
120 1.9 U

2.0 U 1.9
49 37
430 110

1100 270
2.0 U 1.9 U
2.0 U 1.9 U
2.0 U 1.9 U
2400 3000 J

GHD 11109628Sadowski-1-Tbls



Table 4

Analytical Results Summary
Annual Groundwater Sampling - PFCs and 1,4-Dioxane

Cascades Containerboard Packaging Company
Niagara Falls, New York 

September 2018

Page 1 of 2

Location ID: MW1-9A MW9 MW12
Sample Name: WG-11109628-092818-DT-004 WG-11109628-092818-DT-005 WG-11109628-092818-DT-002
Sample Date: 09/28/2018 09/28/2018 09/28/2018

Parameters Unit

Per/Polyfluoroalkyl Substances (PFAS)
Fluorotelomer sulfonic acid(8:2) ng/L 390 66 J 83 U
N-Ethyl perfluorooctane sulfonamidoacetic acid ng/L 17 U 16 U 17 U
N-Methyl perfluorooctane sulfonamido acetic acid ng/L 17 U 16 U 17 U
Perfluorobutane sulfonic acid (PFBS) ng/L 1.5 J 1.1 J 2.9
Perfluorobutanoic acid (PFBA) ng/L 230 140 140
Perfluorodecanesulfonic acid (PFDS) ng/L 1.7 U 1.6 U 1.7 U
Perfluorodecanoic acid (PFDA) ng/L 3.9 0.89 J 1.7 U
Perfluorododecanoic acid (PFDoDA) ng/L 1.7 U 1.6 U 1.7 U
Perfluoroheptane sulfonic acid (PFHpS) ng/L 0.77 J 1.6 U 1.7 U
Perfluoroheptanoic acid (PFHpA) ng/L 140 62 34
Perfluorohexane sulfonic acid (PFHxS) ng/L 4.8 2.4 20
Perfluorohexanoic acid (PFHxA) ng/L 410 190 160
Perfluorononanoic acid (PFNA) ng/L 14 4.6 1.7 U
Perfluorooctane sulfonamide (FOSA) ng/L 0.60 J 1.6 U 0.64 J
Perfluorooctane sulfonic acid (PFOS) ng/L 11 7.0 15
Perfluorooctanoic acid (PFOA) ng/L 230 95 44
Perfluoropentanoic acid (PFPeA) ng/L 620 290 320
Perfluorotetradecanoic acid (PFTeDA) ng/L 1.7 U 1.6 U 1.7 U
Perfluorotridecanoic acid (PFTrDA) ng/L 1.7 U 1.6 U 1.7 U
Perfluoroundecanoic acid (PFUnA) ng/L 1.7 U 1.6 U 1.7 U
Sodium 1H,1H,2H,2H-perfluorooctane sulfonate (6:2) ng/L 3700 2100 680

Semi-volatile Organic Compounds, SIM
1,4-Dioxane µg/L 69 36 1.9

Notes:

J - Estimated concentration
U - Not detected at the associated reporting limit
SIM - Selective Ion Monitoring

GHD 11109628Sadowski-1-Tbls



Table 4

Analytical Results Summary
Annual Groundwater Sampling - PFCs and 1,4-Dioxane

Cascades Containerboard Packaging Company
Niagara Falls, New York 

September 2018

Page 2 of 2

Location ID:
Sample Name:
Sample Date:

Parameters Unit

Per/Polyfluoroalkyl Substances (PFAS)
Fluorotelomer sulfonic acid(8:2) ng/L
N-Ethyl perfluorooctane sulfonamidoacetic acid ng/L
N-Methyl perfluorooctane sulfonamido acetic acid ng/L
Perfluorobutane sulfonic acid (PFBS) ng/L
Perfluorobutanoic acid (PFBA) ng/L
Perfluorodecanesulfonic acid (PFDS) ng/L
Perfluorodecanoic acid (PFDA) ng/L
Perfluorododecanoic acid (PFDoDA) ng/L
Perfluoroheptane sulfonic acid (PFHpS) ng/L
Perfluoroheptanoic acid (PFHpA) ng/L
Perfluorohexane sulfonic acid (PFHxS) ng/L
Perfluorohexanoic acid (PFHxA) ng/L
Perfluorononanoic acid (PFNA) ng/L
Perfluorooctane sulfonamide (FOSA) ng/L
Perfluorooctane sulfonic acid (PFOS) ng/L
Perfluorooctanoic acid (PFOA) ng/L
Perfluoropentanoic acid (PFPeA) ng/L
Perfluorotetradecanoic acid (PFTeDA) ng/L
Perfluorotridecanoic acid (PFTrDA) ng/L
Perfluoroundecanoic acid (PFUnA) ng/L
Sodium 1H,1H,2H,2H-perfluorooctane sulfonate (6:2) ng/L

Semi-volatile Organic Compounds, SIM
1,4-Dioxane µg/L

Notes:

J - Estimated concentration
U - Not detected at the associated reporting limit
SIM - Selective Ion Monitoring

MW13 MW88-13A
WG-11109628-092818-DT-001 WG-11109628-092818-DT-003

09/28/2018 09/28/2018

7.6 J 59 J
17 U 17 U
17 U 17 U
1.7 U 1.9

94 180 J
1.7 U 1.7 U
0.53 J 2.6
1.7 U 1.7 U
1.7 U 0.48 J

33 65
1.7 U 20
160 180
1.4 J 1.7 U
1.7 U 1.5 J
4.9 39
21 100
470 260

1.7 U 1.7 U
1.7 U 1.7 U
1.7 U 1.7 U
270 3200

1.2 23

GHD 11109628Sadowski-1-Tbls



Table 5

Summary of PFC ad 1,4-Dioxane Sampling Results - January and September 2018
Cascades Containerboard Packaging Site

Niagara Falls, New York

Page 1 of 4

Location ID: MW1-9A MW1-9A MW9
Sample Name: WG-11109628-012318-DT-003 WG-11109628-092818-DT-004 WG-11109628-012318-DT-004
Sample Date: 01/23/2018 09/28/2018 01/23/2018

Parameters Unit

Per/Polyfluoroalkyl Substances (PFAS)
Fluorotelomer sulfonic acid(8:2) ng/L 820 390 730
N-Ethyl perfluorooctane sulfonamidoacetic acid ng/L 20 U 17 U 21 U
N-Methyl perfluorooctane sulfonamido acetic acid ng/L 20 U 17 U 21 U
Perfluorobutane sulfonic acid (PFBS) ng/L 2.0 U 1.5 J 2.1 U
Perfluorobutanoic acid (PFBA) ng/L 230 J 230 290 J
Perfluorodecanesulfonic acid (PFDS) ng/L 2.0 U 1.7 U 2.1 U
Perfluorodecanoic acid (PFDA) ng/L 9.8 3.9 9.2
Perfluorododecanoic acid (PFDoDA) ng/L 2.0 U 1.7 U 2.1 U
Perfluoroheptane sulfonic acid (PFHpS) ng/L 0.84 J 0.77 J 0.71 J
Perfluoroheptanoic acid (PFHpA) ng/L 290 140 230
Perfluorohexane sulfonic acid (PFHxS) ng/L 5.5 4.8 12
Perfluorohexanoic acid (PFHxA) ng/L 750 410 650
Perfluorononanoic acid (PFNA) ng/L 28 14 20
Perfluorooctane sulfonamide (FOSA) ng/L 1.9 J 0.60 J 1.7 J
Perfluorooctane sulfonic acid (PFOS) ng/L 26 11 23
Perfluorooctanoic acid (PFOA) ng/L 460 230 350
Perfluoropentanoic acid (PFPeA) ng/L 1000 620 840
Perfluorotetradecanoic acid (PFTeDA) ng/L 2.0 U 1.7 U 2.1 U
Perfluorotridecanoic acid (PFTrDA) ng/L 2.0 U 1.7 U 2.1 U
Perfluoroundecanoic acid (PFUnA) ng/L 2.0 U 1.7 U 2.1 U
Sodium 1H,1H,2H,2H-perfluorooctane sulfonate (6:2) ng/L 7100 3700 6300

Total Perfluorinated Compounds (PFCs) ng/L 10,722.04 5,756.57 9,456.61

Semi-volatile Organic Compounds, SIM
1,4-Dioxane µg/L - 69 -

Notes:

SIM - Selective Ion Monitoring
J - Estimated concentration
U - Not detected at the associated reporting limit
- - Not applicable

GHD 11109628Sadowski-1-Tbls



Table 5

Summary of PFC ad 1,4-Dioxane Sampling Results - January and September 2018
Cascades Containerboard Packaging Site

Niagara Falls, New York

Page 2 of 4

Location ID:
Sample Name:
Sample Date:

Parameters Unit

Per/Polyfluoroalkyl Substances (PFAS)
Fluorotelomer sulfonic acid(8:2) ng/L
N-Ethyl perfluorooctane sulfonamidoacetic acid ng/L
N-Methyl perfluorooctane sulfonamido acetic acid ng/L
Perfluorobutane sulfonic acid (PFBS) ng/L
Perfluorobutanoic acid (PFBA) ng/L
Perfluorodecanesulfonic acid (PFDS) ng/L
Perfluorodecanoic acid (PFDA) ng/L
Perfluorododecanoic acid (PFDoDA) ng/L
Perfluoroheptane sulfonic acid (PFHpS) ng/L
Perfluoroheptanoic acid (PFHpA) ng/L
Perfluorohexane sulfonic acid (PFHxS) ng/L
Perfluorohexanoic acid (PFHxA) ng/L
Perfluorononanoic acid (PFNA) ng/L
Perfluorooctane sulfonamide (FOSA) ng/L
Perfluorooctane sulfonic acid (PFOS) ng/L
Perfluorooctanoic acid (PFOA) ng/L
Perfluoropentanoic acid (PFPeA) ng/L
Perfluorotetradecanoic acid (PFTeDA) ng/L
Perfluorotridecanoic acid (PFTrDA) ng/L
Perfluoroundecanoic acid (PFUnA) ng/L
Sodium 1H,1H,2H,2H-perfluorooctane sulfonate (6:2) ng/L

Total Perfluorinated Compounds (PFCs) ng/L

Semi-volatile Organic Compounds, SIM
1,4-Dioxane µg/L

Notes:

SIM - Selective Ion Monitoring
J - Estimated concentration
U - Not detected at the associated reporting limit
- - Not applicable

MW9 MW12 MW12
WG-11109628-092818-DT-005 WG-11109628-012318-DT-001 WG-11109628-092818-DT-002

09/28/2018 01/23/2018 09/28/2018

66 J 2.3 J 83 U
16 U 20 U 17 U
16 U 20 U 17 U
1.1 J 4.2 2.9
140 180 140

1.6 U 2.0 U 1.7 U
0.89 J 1.4 J 1.7 U
1.6 U 2.0 U 1.7 U
1.6 U 0.36 J 1.7 U

62 60 34
2.4 11 20
190 290 160
4.6 5.2 1.7 U

1.6 U 2.0 U 0.64 J
7.0 26 15
95 70 44

290 790 320
1.6 U 2.0 U 1.7 U
1.6 U 2.0 U 1.7 U
1.6 U 2.0 U 1.7 U
2100 160 J 680

2,958.99 1,600.46 1,499.54

36 1.9

GHD 11109628Sadowski-1-Tbls



Table 5

Summary of PFC ad 1,4-Dioxane Sampling Results - January and September 2018
Cascades Containerboard Packaging Site

Niagara Falls, New York

Page 3 of 4

Location ID:
Sample Name:
Sample Date:

Parameters Unit

Per/Polyfluoroalkyl Substances (PFAS)
Fluorotelomer sulfonic acid(8:2) ng/L
N-Ethyl perfluorooctane sulfonamidoacetic acid ng/L
N-Methyl perfluorooctane sulfonamido acetic acid ng/L
Perfluorobutane sulfonic acid (PFBS) ng/L
Perfluorobutanoic acid (PFBA) ng/L
Perfluorodecanesulfonic acid (PFDS) ng/L
Perfluorodecanoic acid (PFDA) ng/L
Perfluorododecanoic acid (PFDoDA) ng/L
Perfluoroheptane sulfonic acid (PFHpS) ng/L
Perfluoroheptanoic acid (PFHpA) ng/L
Perfluorohexane sulfonic acid (PFHxS) ng/L
Perfluorohexanoic acid (PFHxA) ng/L
Perfluorononanoic acid (PFNA) ng/L
Perfluorooctane sulfonamide (FOSA) ng/L
Perfluorooctane sulfonic acid (PFOS) ng/L
Perfluorooctanoic acid (PFOA) ng/L
Perfluoropentanoic acid (PFPeA) ng/L
Perfluorotetradecanoic acid (PFTeDA) ng/L
Perfluorotridecanoic acid (PFTrDA) ng/L
Perfluoroundecanoic acid (PFUnA) ng/L
Sodium 1H,1H,2H,2H-perfluorooctane sulfonate (6:2) ng/L

Total Perfluorinated Compounds (PFCs) ng/L

Semi-volatile Organic Compounds, SIM
1,4-Dioxane µg/L

Notes:

SIM - Selective Ion Monitoring
J - Estimated concentration
U - Not detected at the associated reporting limit
- - Not applicable

MW13 MW13
WG-11109628-012318-DT-005 WG-11109628-092818-DT-001

01/23/2018 09/28/2018

200 7.6 J
20 U 17 U
20 U 17 U
2.0 U 1.7 U
200 94

2.0 U 1.7 U
21 0.53 J

2.0 U 1.7 U
2.0 U 1.7 U
280 33
2.5 1.7 U
410 160
120 1.4 J

2.0 U 1.7 U
49 4.9

430 21
1100 470
2.0 U 1.7 U
2.0 U 1.7 U
2.0 U 1.7 U
2400 270

5,212.50 1,062.43

- 1.2

GHD 11109628Sadowski-1-Tbls



Table 5

Summary of PFC ad 1,4-Dioxane Sampling Results - January and September 2018
Cascades Containerboard Packaging Site

Niagara Falls, New York

Page 4 of 4

Location ID:
Sample Name:
Sample Date:

Parameters Unit

Per/Polyfluoroalkyl Substances (PFAS)
Fluorotelomer sulfonic acid(8:2) ng/L
N-Ethyl perfluorooctane sulfonamidoacetic acid ng/L
N-Methyl perfluorooctane sulfonamido acetic acid ng/L
Perfluorobutane sulfonic acid (PFBS) ng/L
Perfluorobutanoic acid (PFBA) ng/L
Perfluorodecanesulfonic acid (PFDS) ng/L
Perfluorodecanoic acid (PFDA) ng/L
Perfluorododecanoic acid (PFDoDA) ng/L
Perfluoroheptane sulfonic acid (PFHpS) ng/L
Perfluoroheptanoic acid (PFHpA) ng/L
Perfluorohexane sulfonic acid (PFHxS) ng/L
Perfluorohexanoic acid (PFHxA) ng/L
Perfluorononanoic acid (PFNA) ng/L
Perfluorooctane sulfonamide (FOSA) ng/L
Perfluorooctane sulfonic acid (PFOS) ng/L
Perfluorooctanoic acid (PFOA) ng/L
Perfluoropentanoic acid (PFPeA) ng/L
Perfluorotetradecanoic acid (PFTeDA) ng/L
Perfluorotridecanoic acid (PFTrDA) ng/L
Perfluoroundecanoic acid (PFUnA) ng/L
Sodium 1H,1H,2H,2H-perfluorooctane sulfonate (6:2) ng/L

Total Perfluorinated Compounds (PFCs) ng/L

Semi-volatile Organic Compounds, SIM
1,4-Dioxane µg/L

Notes:

SIM - Selective Ion Monitoring
J - Estimated concentration
U - Not detected at the associated reporting limit
- - Not applicable

MW88-13A MW88-13A
WG-11109628-012318-DT-002 WG-11109628-092818-DT-003

01/23/2018 09/28/2018

110 J 59 J
19 U 17 U
19 U 17 U
2.0 1.9

1100 J 180 J
1.9 U 1.7 U
1.9 U 2.6
1.9 U 1.7 U
0.68 J 0.48 J

65 65
21 20

180 180
1.9 U 1.7 U
1.9 1.5 J
37 39

110 100
270 260

1.9 U 1.7 U
1.9 U 1.7 U
1.9 U 1.7 U

3000 J 3200

4,897.58 4,109.48

- 23

GHD 11109628Sadowski-1-Tbls
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GHD 
2055 Niagara Falls Boulevard Niagara Falls New York 14304 USA 
T 716 297 6150   F 716 297 2265   W www.ghd.com 

May 30, 2018 Reference No. 11109628 
 
 
 
 
Mr. Joel Paradise 
Niagara Falls Water Board 
5815 Buffalo Avenue 
Niagara Falls, NY 14304 
 
Dear Mr. Paradise: 
 
Re: Semiannual Groundwater Discharge Report 
 SIU Permit #78 
 Cascades Containerboard Packaging, Inc. (Former Frontier Chemical Site) 

This semiannual report has been prepared in accordance with Paragraph G of the Significant Industrial 
User Permit #78 issued on October 1, 2015 (modified August 31, 2016 and September 6, 2016) by the 
Niagara Falls Water Board to Cascades Containerboard Packaging, Inc. (formerly Norampac Industries, 
Inc. and formerly Frontier Chemical Site PRP Group) in Niagara Falls, New York (Site). The report 
presents the analytical data and field measurements taken for the semiannual period covering 
December 2017 through May 2018. The data collected have been used to calculate the volume of 
groundwater and the chemical loading associated with the groundwater that discharges into the 
Falls Street Tunnel (FST) and the 47th Street Tunnel, which are located immediately adjacent to the 
Frontier Chemical Site. 

1. Data Collection 

Groundwater levels were measured in all of the available monitoring wells in the A Zone and B Zone of 
the bedrock formation at the Site. The groundwater levels were measured on April 24, 2018, and the data 
are presented on attached Figures 1 and 2. 

Groundwater samples were collected from the following monitoring wells on April 23 and 24, 2018 and 
analyzed for the list of parameters specified in Paragraphs F and G of the Permit. 

A Zone 

• MW01-9A 

• MW88-13A 

• BH87-28 

• BH-87-3A 

http://www.ghd.com/
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B Zone 

• BH87-3B 

• MW-9 

• MW-12 

• MW-13 

2. Flow Calculation 

The groundwater flow volume is calculated based upon the thickness of the bedrock aquifer through which 
the groundwater flows, the aquifer permeability, and the gradient (slope) of the groundwater table. These 
three factors are combined, using Darcy's Law of hydraulic flow, to determine the flow volume (flow = 
permeability x gradient x cross sectional saturated area). The groundwater gradients used in the flow 
calculation are presented on Figures 1 and 2. The calculation of groundwater flow is presented in Table 1. 
The Bedrock A Zone migration boundary along the south side of the Site has been divided into the west 
side and the east side. The April 2018 groundwater levels show that a portion of the A Zone groundwater 
discharge from the western half of the Site continues to discharge towards Royal Avenue. The most likely 
receiver of the A Zone groundwater in this area is the underlying B Zone, which is captured by the 
47th Street Tunnel. 

The calculated volume of groundwater discharge to the tunnels from the entire Site for the 
December 2017 through May 2018 time period is 2,414 gallons per day. 

It is noted that the groundwater in the B Zone continues to flow to the east toward 47th Street with no 
migration to the south. This flow pattern is consistent with the pattern that developed after the closure of a 
portion of the FST and was first measured during the October 19, 2012 groundwater monitoring event. 

3. Loading Calculation 

The chemical loading to the tunnel sewer system is determined by multiplying groundwater flow volume by 
the concentration of the chemicals in the groundwater at the downgradient boundary of the Site, adjacent 
to where the groundwater enters the tunnels. Since there are multiple wells available along the tunnels, 
the chemical concentrations of this group of wells have been averaged to provide the best estimate of 
chemical loading. The concentrations of chemicals present in the April 2018 groundwater samples and the 
calculated chemical loadings to the tunnel sewers for each individual compound for each flow zone are 
presented in Tables 2a, 2b, 2c, 3a, and 3b. The total daily chemical loading for each compound is 
summarized in Table 4. 
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Page 1 of 2
Table 1

April 2018 Groundwater Flow Rate Estimate
Cascades Containerboard Packaging, Inc. - Frontier Site

Niagara Falls, New York

A)  Bedrock A-Zone (Figure 1)

Royal Avenue West Side
Flow Thickness: Upper 3 to 5 feet of bedrock
Head Difference: = h1-h2

= 2.35 ft

Distance between h1 & h2 = 225 ft

i = 2.35/225 = 0.0104

Flow Width: 440 ft
K = 2.5 x 10-5 to 5.2 x 10-5 ft/sec
Flow rate: = 5ft x 0.0104 x 440 ft x 5.2 x 10-5 ft/sec

= 1.19 x 10-3 ft3/sec
= 772 US gal/day
= 281,850 US gal/year

Royal Avenue East Side
Flow Thickness: Upper 3 to 5 feet of bedrock
Head Difference: = h3-h4

= 9.27 ft

Distance between h3 & h4 = 825 ft

i = 9.27/825 = 0.0112

Flow Width: 320 ft
K = 2.5 x 10-5 to 5.2 x 10-5 ft/sec
Flow rate: = 5ft x 0.0112 x 320 ft x 5.2 x 10-5 ft/sec

= 9.3 x 10-4 ft3/sec
= 602 US gal/day
= 219,811 US gal/year

47th Street South Side
Flow Thickness: Upper 3 to 5 feet of bedrock
Head Difference: = h3-h4

=9.27ft

Distance between h3 & h4 = 825 ft

i = 9.27/825 = 0.0112

Flow Width:  400 ft
K = 2.5 x 10-5 to 5.2 x 10-5 ft/sec
Flow rate: = 5ft x 0.0112 x 400 ft x 5.2 x 10-5 ft/sec

= 1.16 x 10-3 ft3/sec
= 753 US gal/day
= 274,764 US gal/year

Note:

See Figure 1 for locations of h1, h2, h3 and h4.

GHD 11109628Paradise-6-Tbls



Page 2 of 2
Table 1

April 2018 Groundwater Flow Rate Estimate
Cascades Containerboard Packaging, Inc. - Frontier Site

Niagara Falls, New York

B)  Bedrock B-Zone (Figure 2)

Flow Thickness: 2-foot-thick fracture zone from 8 to 10 feet beneath A-Zone
Flow from B-Zone discharges to the east

• Easterly Flow:

Head Difference: = h5-h6 = 12 feet
Distance between h5 & h6 = 500 ft
Gradient (i): = 0.024
Flow Width: = 660 ft
Hydraulic Conductivity: = 1.4 x 10-5 ft/sec
Flow rate: = 2ft x 0.025 x 660 ft x 1.4 x 10-5 ft/sec

= 4.44 x 10-4 ft3/sec
= 287 US gal/day
= 104,621 US gal/year

Note:

See Figure 2 for locations of h5 and h6.

GHD 11109628Paradise-6-Tbls



Page 1 of 1

Average Concentration Mass Flux
(µg/L) (pounds/day)

Analyte
MW-01-9A
04/24/2018

BH87-3A
04/23/2018

Adjacent Wells Adjacent Wells

VOCs by Method OLM04.2 (µg/L)
1,1-Dichloroethane 380/410 13 J 204.0 0.0013
1,2,4-Trichlorobenzene 130 J/150 50 U 72.5 0.0005
1,2-Dichlorobenzene 1500/1500 190 845.0 0.0054
1,3-Dichlorobenzene 1800/1800 620 1210.0 0.0078
1,4-Dichlorobenzene 1800/1800 390 1095.0 0.0071
Acetone 1300 U/72 J 250 U 63.0 0.0004
Benzene 210 J/200 16 J 110.5 0.0007
Chlorobenzene 1200/1200 490 845.0 0.0054
cis-1,2-Dichloroethene 710/770 32 J 386.0 0.0025
Tetrachloroethene 110 J/100 9.4 J 57.2 0.0004
Toluene 270/260 50 U 135.0 0.0009
Trichloroethene 74 J/79 J 31 J 54.3 0.0003
Vinyl chloride 210 J/230 50 U 112.5 0.0007
Monochlorotoluene 4825/4610 94 J 2406.0 0.0155

SVOCs by Method OLM04.2 (µg/L)
Phenol 439/409 11.6 217.8 0.0014

TAL Metals by Method ILM04.0 (µg/L)
Arsenic 68.9/67.7 15 U 34.9 0.0002
Iron 1100/1120 113 611.5 0.0039
Potassium 839000/835000 581000 709000.0 4.5661
Sodium 337000/344000 144000 242250.0 1.5601

Notes:

(1)

(2) - For U values where compound was not detected in any listed wells, the average concentration was set to 0 µg/L
(3) - Flow rate = 772 US gallons/day
VOCs - Volatile Organic Compounds
SVOCs - Semi-volatile Organic Compounds
TAL - Target Analyte List
J - Estimated concertation

- For U Values where compound was detected in one or more of the listed wells, 10 percent of U value was used to
  calculate average concentration

Adjacent Wells

Table 2A

A-Fracture Zone Bedrock, Royal Avenue West Side Discharge
April 2018 Chemical Flux

Cascades Containerboard Packaging, Inc. - Frontier Site
Niagara Falls, New York
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Average Concentration Mass Flux
(µg/L) (pounds/day)

Analyte BH87-28
04/24/2018

MW-88-6A MW-88-13A
04/23/2018

Adjacent Wells Adjacent Wells

VOCs by Method OLM04.2 (µg/L)
1,1-Dichloroethane 25 U NS 300 J 151.3 0.0008
1,2,4-Trichlorobenzene 25 U NS 210 J 106.3 0.0005
1,2-Dichlorobenzene 63 NS 3000 1531.5 0.0077
1,3-Dichlorobenzene 140 NS 1000 570.0 0.0029
1,4-Dichlorobenzene 100 NS 1900 1000.0 0.0050
Acetone 130 U NS 2000 U 0.0 0.0000
Benzene 20 J NS 1100 560.0 0.0028
Chlorobenzene 130 NS 1300 715.0 0.0036
cis-1,2-Dichloroethene 4.9 J NS 400 202.5 0.0010
Tetrachloroethene 25 U NS 740 371.3 0.0019
Toluene 3.5 J NS 300 J 151.8 0.0008
Trichloroethene 25 U NS 1400 701.3 0.0035
Vinyl chloride 25 U NS 400 U 0.0 0.0000
Monochlorotoluene 72 J NS 4640 2356.0 0.0118

SVOCs by Method OLM04.2 (µg/L)
Phenol 19.2 NS 192 105.6 0.0005

TAL Metals by Method ILM04.0 (µg/L)
Arsenic 15.1 NS 131 73.1 0.0004
Iron 323 NS 2180 1251.5 0.0063
Potassium 3330000 NS 1470000 2400000.0 12.0528
Sodium 258000 NS 252000 255000.0 1.2806

Notes:

(1)

(2) - For U values where compound was not detected in any listed wells, the average concentration was set to 0 µg/L
(3) - Flow rate = 602 US gallons/day
NS - Not sampleable (Abandoned)
VOCs - Volatile Organic Compounds
SVOCs - Semi-volatile Organic Compounds
TAL - Target Analyte List
J - Estimated concentration 

- For U Values where compound was detected in one or more of the listed wells, 10 percent of U value was used to
  calculate average concentration

Table 2B

A-Fracture Zone Bedrock, Royal Avenue East Side Discharge
April 2018 Chemical Flux

Cascades Containerboard Packaging, Inc. - Frontier Site
Niagara Falls, New York

Adjacent Wells
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Average Concentration Mass Flux
(µg/L) (pounds/day)

Analyte BH87-28
04/24/2018

BH87-5C Adjacent Wells Adjacent Wells

VOCs by Method OLM04.2 (µg/L)
1,1-Dichloroethane 25 U NS 0.0 0.00000
1,2,4-Trichlorobenzene 25 U NS 0.0 0.00000
1,2-Dichlorobenzene 63 NS 63.0 0.00040
1,3-Dichlorobenzene 140 NS 140.0 0.00088
1,4-Dichlorobenzene 100 NS 100.0 0.00063
Acetone 130 U NS 0.0 0.00000
Benzene 20 J NS 20.0 0.00013
Chlorobenzene 130 NS 130.0 0.00082
cis-1,2-Dichloroethene 4.9 J NS 4.9 0.00003
Tetrachloroethene 25 U NS 0.0 0.00000
Toluene 3.5 J NS 3.5 0.00002
Trichloroethene 25 U NS 0.0 0.00000
Vinyl chloride 25 U NS 0.0 0.00000
Monochlorotoluene 72 J NS 72.0 0.00045

SVOCs by Method OLM04.2 (µg/L)
Phenol 19.2 NS 19.2 0.00012

TAL Metals by Method ILM04.0 (µg/L)
Arsenic 15.1 NS 15.1 0.00009
Iron 323 NS 323.0 0.00203
Potassium 3330000 NS 3330000.0 20.91798
Sodium 258000 NS 258000.0 1.62067

Notes:

(1)

(2) - For U values where compound was not detected in any listed wells, the average concentration was set to 0 µg/L
(3) - Flow rate = 753 US gallons/day
NS - Well not sampleable
VOCs - Volatile Organic Compounds
SVOCs - Semi-volatile Organic Compounds
TAL - Target Analyte List
J - Estimated concentration

  used to calculate average concentration

Table 2C

A-Fracture Zone Bedrock, 47th Street Discharge
April 2018 Chemical Flux

Cascades Containerboard Packaging, Inc. - Frontier Site
Niagara Falls, New York

- For U Values where compound was detected in one or more of the listed wells, 10 percent of U value was 

Adjacent Wells
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Average 
Concentration Mass Flux  

 (µg/L) (pounds/day)
Analyte MW-9

04/23/2018
MW-11 MW-12

04/23/2018
BH87-3B

04/23/2018
MW-88-6B Southerly 

Discharge
Adjacent Wells

VOCs by Method OLM04.2 (µg/L)
1,1-Dichloroethane 190 NS 25 U 12 J NS 68.2 0.0000
1,2,4-Trichlorobenzene 40 U NS 25 U 50 U NS 0.0 0.0000
1,2-Dichlorobenzene 54 NS 25 U 48 J NS 34.8 0.0000
1,3-Dichlorobenzene 70 NS 25 U 140 NS 70.8 0.0000
1,4-Dichlorobenzene 63 NS 25 U 220 NS 95.2 0.0000
Acetone 84 J NS 130 U 250 U NS 44.0 0.0000
Benzene 24 J NS 25 U 11 J NS 12.5 0.0000
Chlorobenzene 82 NS 25 U 550 NS 211.5 0.0000
cis-1,2-Dichloroethene 230 NS 25 U 20 J NS 84.2 0.0000
Tetrachloroethene 3.2 J NS 25 U 9.6 J NS 5.1 0.0000
Toluene 17 J NS 25 U 50 U NS 8.2 0.0000
Trichloroethene 6.3 J NS 25 U 33 J NS 13.9 0.0000
Vinyl chloride 18 J NS 25 U 50 U NS 8.5 0.0000
Monochlorotoluene 158 NS 25 U 45 J NS 68.5 0.0000

SVOCs by Method OLM04.2 (µg/L)
Phenol 180 NS 5.5 J 9.4 J NS 65.0 0.0000

TAL Metals by Method ILM04.0 (µg/L)
Arsenic 56.9 NS 15 U 15 U NS 20.0 0.0000
Iron 808 NS 93.2 149 NS 350.1 0.0000
Potassium 1640000 NS 3200000 620000 NS 1820000.0 0.0000
Sodium 338000 NS 289000 155000 NS 214166.7 0.0000

Notes:

(1) - For U Values where compound was detected in one or more of the listed wells, 10 percent of U value was used to calculate average concentration
(2) - For U values where compound was not detected in any listed well, the average concentration was set to 0 µg/L
(3) - Flow rate = 0 US gallons/day
NS - Not sampleable (Abandoned)
VOCs - Volatile Organic Compounds
SVOCs - Semi-volatile Organic Compounds
TAL - Target Analyte List
J - Estimated concentration

Adjacent Wells

Table 3A

B-Fracture Zone Bedrock - Southerly Discharge
April 2018 Chemical Flux

Cascades Containerboard Packaging, Inc. - Frontier Site
Niagara Falls, New York
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Average 
Concentration Mass Flux  

 (µg/L) (pounds/day)

Analyte MW-12
04/23/2018

MW-13
04/23/2018

BH87-5A Easterly Discharge Adjacent Wells

VOCs by Method OLM04.2 (µg/L)
1,1-Dichloroethane 25 U 40 U NS 0.0 0
1,2,4-Trichlorobenzene 25 U 40 U NS 0.0 0
1,2-Dichlorobenzene 25 U 40 U NS 0.0 0
1,3-Dichlorobenzene 25 U 40 U NS 0.0 0
1,4-Dichlorobenzene 25 U 4.2 J NS 3.4 8.02061E-06
Acetone 130 U 200 U NS 0.0 0
Benzene 25 U 40 U NS 0.0 0
Chlorobenzene 25 U 40 U NS 0.0 0
cis-1,2-Dichloroethene 25 U 23 J NS 12.8 3.05262E-05
Tetrachloroethene 25 U 40 U NS 0.0 0
Toluene 25 U 40 U NS 0.0 0
Trichloroethene 25 U 40 U NS 0.0 0
Vinyl chloride 25 U 12 J NS 7.3 1.7358E-05
Monochlorotoluene 25 U 208 NS 105.3 0.000251991

SVOCs by Method OLM04.2 (µg/L)
Phenol 5.5 J 10 U NS 3.3 7.78119E-06

TAL Metals by Method ILM04.0 (µg/L)
Arsenic 15 U 15 U NS 0.0 0
Iron 93.2 870 NS 481.6 0.001153052
Potassium 3200000 19600 NS 1609800.0 3.854201512
Sodium 289000 120000 NS 204500.0 0.489616231

Notes:

(1)
  calculate average concentration

(2) - For U values where compound was not detected in any listed well, the average concentration was set to 0 µg/L
(3) - Flow rate = 287 US gallons/day
NS - Not sampleable (Abandoned)
VOCs - Volatile Organic Compounds
SVOCs - Semi-volatile Organic Compounds
TAL - Target Analyte List
J - Estimated concentration

Adjacent Wells

- For U Values where compound was detected in one or more of the listed wells, 10 percent of U value was used to

Table 3B

B-Fracture Zone Bedrock - Easterly Discharge
April 2018 Chemical Flux

Cascades Containerboard Packaging, Inc. - Frontier Site
Niagara Falls, New York
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Zone A Zone A Zone A Zone B
Royal Ave West Side Mass Flux Royal Avenue East Side Mass Flux 47th Street Mass Flux Easterly Flow Mass Flux

Adjacent Wells Adjacent Wells Adjacent Wells Adjacent Wells Total
Analyte (pounds/day) (pounds/day) (pounds/day)  (pounds/day)  (pounds/day)

VOCs by Method OLM04.2 (µg/L)
1,1-Dichloroethane 0.0013 0.0008 0.0000 0 0.0021
1,2,4-Trichlorobenzene 0.0005 0.0005 0.0000 0 0.0010
1,2-Dichlorobenzene 0.0054 0.0077 0.0004 0 0.0135
1,3-Dichlorobenzene 0.0078 0.0029 0.0009 0 0.0115
1,4-Dichlorobenzene 0.0071 0.0050 0.0006 <0.0001 0.0127
Acetone 0.0004 0.0000 0.0000 0 0.0004
Benzene 0.0007 0.0028 0.0001 0 0.0036
Chlorobenzene 0.0054 0.0036 0.0008 0 0.0098
cis-1,2-Dichloroethene 0.0025 0.0010 0.0000 <0.0001 0.0035
Tetrachloroethene 0.0004 0.0019 0.0000 0 0.0022
Toluene 0.0009 0.0008 0.0000 0 0.0017
Trichloroethene 0.0003 0.0035 0.0000 0 0.0039
Vinyl chloride 0.0007 0.0000 0.0000 <0.0001 0.0007
Monochlorotoluene 0.0155 0.0118 0.0005 0.0003 0.0280

TOTAL VOCs 0.0489 0.0423 0.0034 0.0003 0.0948

SVOCs by Method OLM04.2 (µg/L)
Phenol 0.0014 0.0005 0.0001 <0.0001 0.0021

TAL Metals by Method ILM04.0 (µg/L)
Arsenic 0.0002 0.0004 0.0001 0 0.0007
Iron 0.0039 0.0063 0.0020 0.0012 0.0134
Potassium 4.5661 12.0528 20.9180 3.8542 41.3911
Sodium 1.5601 1.2806 1.6207 0.4896 4.9510

Notes:

VOCs - Volatile Organic Compounds
SVOCs - Semi-volatile Organic Compounds
TAL - Target Analyte List

Table 4

Total Chemical Flux
April 2018

Cascades Containerboard Packaging, Inc. - Frontier Site
Niagara Falls, New York
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Table 5

Comparisons of Loading to Interim Discharge Limitations
Cascades Containerboard Packaging, Inc. - Frontier Site - April 2018

Niagara Falls, New York

Outfall Number
Effluent Parameter Discharge Limitations Units

Minimum Monitoring
Requirements

Calculated Daily Discharge
April 2018

pounds/day
Except as noted 

(gallons/day)
Annual

Average
Daily

Maximum
Measurement 

Frequency
Sample 

Type

MS #1 Flow 4000 gallons/day 2 per year See E-2 2414
MS #1 Arsenic 0.008 pounds/day 2 per year See E-3 0.0007
MS#1 Iron 0.24 pounds/day 2 per year See E-3 0.0134
MS #1 Potassium 400 pounds/day 2 per year See E-3 41.3911
MS #1 Sodium 40 pounds/day 2 per year See E-3 4.951
MS #1 T. Phenol 0.05 pounds/day 2 per year See E-3 0.0021
MS #1 1,1-Dichloroethane 0.13 pounds/day 2 per year See E-3 0.0021
MS#1 1,2,4-Trichlorobenzene 0.026 pounds/day 2 per year See E-3 0.001
MS #1 1,2-Dichlorobenzene 0.26 pounds/day 2 per year See E-3 0.0135
MS #1 1,3-Dichlorobenzene 0.11 pounds/day 2 per year See E-3 0.0115
MS#1 1,4-Dichlorobenzene 0.17 pounds/day 2 per year See E-3 0.0127
MS #1 Acetone 0.026 pounds/day 2 per year See E-3 0.0004
MS #1 Benzene 0.15 pounds/day 2 per year See E-3 0.0036
MS #1 Chlorobenzene 0.1 pounds/day 2 per year See E-3 0.0098
MS #1 Cis-1,2-Dichloroethene 0.06 pounds/day 2 per year See E-3 0.0035
MS #1 Tetrachloroethene 0.05 pounds/day 2 per year See E-3 0.0022
MS#1 Toluene 0.03 pounds/day 2 per year See E-3 0.0017
MS #1 Trichloroethene 0.15 pounds/day 2 per year See E-3 0.0039
MS #1 Vinyl Chloride 0.012 pounds/day 2 per year See E-3 0.0007
MS #1 Monochlorotoluene 0.2 pounds/day 2 per year See E-3 0.028
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11109628Paradise-6-ATTA 

 
 

NIAGARA FALLS WATER BOARD 
WASTEWATER FACILITIES 
ENFORCEMENT DIVISION 

 
SELF-MONITORING REPORT 

SIGNIFICANT INDUSTRIAL USERS 
 
 
 
PERMIT NO.  078 SEMI-ANNUAL DECEMBER 2017 – MAY 2018 
 
 
 
INDUSTRY NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
 
Pursuant to federal pretreatment reporting requirements and the Niagara Falls Water Board 
Regulations Part 1960, Significant Industrial Users shall submit periodic self-monitoring and 
compliance reports.  Such reports shall be submitted using this form, according to the following 
schedule: 
 
 

Quarterly  - 1st  Quarter by February 28th 
- 2nd Quarter by May 31st  
- 3rd  Quarter by August 31st  
- 4th  Quarter by November 30th 

 
Semi-Annual  - by May 31st  

 and 
- by November 30th 

 
 
Each section of this report form shall be filled out for those parameters listed in Section “G” of the 
company’s Wastewater Discharge Permit.  The analysis results must be reported in both 
concentration and mass.  In addition, the calculated annual average load (pounds/day) for each 
pollutant shall also be reported. 
 
The samples shall be collected at the monitoring points identified in the user permit.  Identification of 
those points in this report should be as listed on page two (2) of the User Permit. 
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PART I 
 

ANALYTICAL RESULTS 
 
 

SIU PERMIT NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
SIU PERMIT NO.:  078 
 
 
SAMPLE LOCATION: Monitoring Wells in Bedrock A Zone Royal Avenue- West Side 
 
 

 
 

RESULTS RESULTS ANNUAL ANNUAL 

   µg/L    / µg/L pounds/day/pounds/day 
AVERAGE 

µg/L 
AVERAGE 
pounds/day 

DATE SAMPLED: April 23-24, 2018       
       
24-HOUR FLOW IN MGD 0.00077    0.00071  
BENZENE 111  0.0007  141 0.0008 
MONOCHLOROBENZENE 845  0.0054  1,635 0.0093 
1,2 – DICHLOROBENZENE 845  0.0054  912 0.0054 
1,3 – DICHLOROBENZENE 1,210  0.0078  1,418 0.0083 
1,4 – DICHLOROBENZENE 1,095  0.0071  1,673 0.0097 
1,2,4 - TRICHLOROBENZENE 72.5  0.0005  76.3 0.0005 
1,1 - DICHLOROETHANE 204  0.0013  302 0.0018 
CIS – 1,2 - DICHLOROETHYLENE 386  0.0025  604 0.0035 
ACETONE 63  0.0004  134 0.0008 
TETRACHLOROETHYLENE 57.2  0.0004  74.9 0.0005 
TOLUENE 135  0.0009  154 0.0009 
TRICHLOROETHYLENE 54.3  0.0003  65.9 0.0004 
VINYL CHLORIDE 113  0.0007  119 0.0007 
MONOCHLOROTOLUENES 2,406  0.0155  2,782 0.0163 
TOTAL PHENOL 218  0.0014  226 0.0014 
       
ARSENIC 34.9  0.0002  32.8 0.0002 
IRON 612  0.0039  649 0.0038 
POTASSIUM 709,000  4.5661  724,000 4.2805 
SODIUM 242,250  1.5601  215,455 1.2898 
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PART I 
 

ANALYTICAL RESULTS 
 
 

SIU PERMIT NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
SIU PERMIT NO.:  078 
 
 
SAMPLE LOCATION: Monitoring Wells in Bedrock A Zone - Royal Avenue East Side 
 
 

 
 

RESULTS RESULTS ANNUAL ANNUAL 

     µg/L    / µg/L pounds/day/pounds/day 
AVERAGE 

µg/L 
AVERAGE 
pounds/day 

DATE SAMPLED: April 23-24, 2018       
       
24-HOUR FLOW IN MGD 0.00060    0.00054  
BENZENE 560  0.0028  545 0.0025 
MONOCHLOROBENZENE 715  0.0036  778 0.0035 
1,2 - DICHLOROBENZENE 1,532  0.0077  1,744 0.0077 
1,3 - DICHLOROBENZENE 570  0.0029  643 0.0029 
1,4 - DICHLOROBENZENE 1,000  0.0050  1,080 0.0048 
1,2,4 - TRICHLOROBENZENE 106  0.0005  121 0.0005 
1,1 - DICHLOROETHANE 151  0.0008  223 0.0010 
CIS – 1,2 - DICHLOROETHYLENE 203  0.0010  244 0.0011 
ACETONE 0  0.0000  58 0.0003 
TETRACHLOROETHYLENE 371  0.0019  466 0.0021 
TOLUENE 152  0.0008  161 0.0008 
TRICHLOROETHYLENE 701  0.0035  881 0.0039 
VINYL CHLORIDE 0  0.0000  11.8 0.0001 
MONOCHLOROTOLUENES 2356  0.0118  2,389 0.0107 
TOTAL PHENOL 106  0.0005  113 0.0005 
       
ARSENIC 73.1  0.0004  79.5 0.0004 
IRON 1,252  0.0063  1,280 0.0058 
POTASSIUM 2,400,000  12.0528  2,542,500 11.1961 
SODIUM 255,000  1.2806  253,500 1.1396 
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PART I 
 

ANALYTICAL RESULTS 
 
 

SIU PERMIT NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
SIU PERMIT NO.:  078 
 
 
SAMPLE LOCATION: Monitoring Wells in Bedrock A-Zone 47th Street  
 
 

 
 

RESULTS RESULTS ANNUAL ANNUAL 

     µg/L     / µg/L pounds/day/pounds/day 
AVERAGE 

µg/L 
AVERAGE 
pounds/day 

DATE SAMPLED: April 23-24, 2018       
       
24-HOUR FLOW IN MGD 0.00075    0.00069  
BENZENE 20  0.00013  39 0.00022 
MONOCHLOROBENZENE 130  0.00082  205 0.00116 
1,2 - DICHLOROBENZENE 63  0.00040  82 0.00045 
1,3 - DICHLOROBENZENE 140  0.00088  185 0.00104 
1,4 - DICHLOROBENZENE 100  0.00063  135 0.00077 
1,2,4 - TRICHLOROBENZENE 0  0.00000  0 0.00000 
1,1-DICHLOROETHANE 0  0.00000  0 0.00000 
CIS – 1,2 - DICHLOROETHYLENE 4.9  <0.0001  2.5 <0.0001 
ACETONE 0  0.00000  0 0.00000 
TETRACHLOROETHYLENE 0  0.00000  0 0.00000 
TOLUENE 3.5  <0.0001  1.8 <0.0001 
TRICHLOROETHYLENE 0  0.00000  0 0.00000 
VINYL CHLORIDE 0  0.00000  0 0.00000 
MONOCHLOROTOLUENES 72  0.00045  107 0.00058 
TOTAL PHENOL 19.2  0.00012  29.6 0.00016 
       
ARSENIC 15.1  <0.0001  21 0.00010 
IRON 323  0.00203  198 0.00122 
POTASSIUM 3,330,000  20.9180  3,655,000 20.9674 
SODIUM 258,000  1.62067  263,000 1.51794 
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PART I 
 

ANALYTICAL RESULTS 
 
 

SIU PERMIT NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
SIU PERMIT NO.:  078 
 
 
SAMPLE LOCATION: Monitoring Wells in Bedrock B Zone (South) 
 
 

 
 

RESULTS RESULTS ANNUAL ANNUAL 

      µg/L      / µg/L pounds/day/pounds/day 
AVERAGE 

µg/L 
AVERAGE 
pounds/day 

DATE SAMPLED: April 23-24, 2018       
       
24-HOUR FLOW IN MGD 0.000000(1)    0.000000  
BENZENE 12.5  0.0000  27.3 0.0000 
MONOCHLOROBENZENE 211  0.0000  339 0.0000 
1,2 – DICHLOROBENZENE 34.8  0.0000  64.6 0.0000 
1,3 - DICHLOROBENZENE 70.8  0.0000  112 0.0000 
1,4 - DICHLOROBENZENE 95.2  0.0000  152 0.0000 
1,2,4 - TRICHLOROBENZENE 0.0  0.0000  12.9 0.0000 
1,1 - DICHLOROETHANE 68.2  0.0000  107 0.0000 
CIS – 1,2 - DICHLOROETHYLENE 84.2  0.0000  115 0.0000 
ACETONE 44  0.0000  109 0.0000 
TETRACHLOROETHYLENE 5.1  0.0000  15.5 0.0000 
TOLUENE 8.2  0.0000  21.1 0.0000 
TRICHLOROETHYLENE 13.9  0.0000  19.9 0.0000 
VINYL CHLORIDE 8.5  0.0000  31.1 0.0000 
MONOCHLOROTOLUENES 68.5  0.0000  99.3 0.0000 
TOTAL PHENOL 65  0.0000  49.3 0.0000 
      0.0000 
ARSENIC 20  0.0000  22.2 0.0000 
IRON 350  0.0000  357 0.0000 
POTASSIUM 1,820,000  0.0000  2,227,335 0.0000 
SODIUM 214,167  0.0000  246,667 0.0000 

 

(1) No discharge to south for the time period December 2017 through May 2018. 
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PART I 
 

ANALYTICAL RESULTS 
 
 

SIU PERMIT NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
SIU PERMIT NO.:  078 
 
 
SAMPLE LOCATION: Monitoring Wells in Bedrock B Zone (East) 
 
 

 
 

RESULTS RESULTS ANNUAL ANNUAL 

      µg/L     / µg/L pounds/day/pounds/day 
AVERAGE 

µg/L 
AVERAGE 
pounds/day 

DATE SAMPLED: April 23-24, 2018       
       
24-HOUR FLOW IN MGD 0.00029    0.00027  
BENZENE 0.0  0.0  0.0 0.0 
MONOCHLOROBENZENE 0.0  0.0  16.8 <0.0001 
1,2 - DICHLOROBENZENE 0.0  0.0  0.0 0.0 
1,3 - DICHLOROBENZENE 0.0  0.0  14.6 <0.0001 
1,4 - DICHLOROBENZENE 3.4  <0.0001  17.7 <0.0001 
1,2,4 - TRICHLOROBENZENE 0.0  0.0  0.0 0.0 
1,1 - DICHLOROETHANE 0.0  0.0  0.0 0.0 
CIS – 1,2 - DICHLOROETHYLENE 12.8  <0.0001  23.4 <0.0001 
ACETONE 0.0  0  0.0 0.0 
TETRACHLOROETHYLENE 0.0  0.0  0.0 0.0 
TOLUENE 0.0  0.0  0.0 0.0 
TRICHLOROETHYLENE 0.0  0.0  0.0 0.0 
VINYL CHLORIDE 7.3  <0.0001  3.7 <0.0001 
MONOCHLOROTOLUENES 105  0.00025  68.3 0.00013 
TOTAL PHENOL 3.3  <0.0001  10.9 <0.0001 
       
ARSENIC 0.0  0.0  4.2 <0.0001 
IRON 482  0.00115  359 0.00083 
POTASSIUM 1,609,800  3.8542  2,246,025 5.0890 
SODIUM 204,500  0.4896  244,250 0.5564 
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PART I 
 

ANALYTICAL RESULTS 
 
 

SIU PERMIT NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
SIU PERMIT NO.:  078 
 
 
SAMPLE LOCATION: Total Sum of Bedrock A and B Zones 
 
 

 
 

RESULTS RESULTS ANNUAL ANNUAL 

    µg/L    / µg/L pounds/day/pounds/day 
AVERAGE 

µg/L 
AVERAGE 
pounds/day 

DATE SAMPLED:  April 23-24, 2018       
       
24-HOUR FLOW IN MGD 0.002414    0.002227  
BENZENE   0.0036   0.0035 
MONOCHLOROBENZENE   0.0098   0.0139 
1,2 - DICHLOROBENZENE   0.0135   0.0136 
1,3 - DICHLOROBENZENE   0.0115   0.0122 
1,4 - DICHLOROBENZENE   0.0127   0.0152 
1,2,4 - TRICHLOROBENZENE   0.0010   0.0010 
1,1 - DICHLOROETHANE   0.0021   0.0027 
CIS – 1,2 - DICHLOROETHYLENE   0.0035   0.0046 
ACETONE   0.0004   0.0010 
TETRACHLOROETHYLENE   0.0022   0.0025 
TOLUENE   0.0017   0.0017 
TRICHLOROETHYLENE   0.0039   0.0043 
VINYL CHLORIDE   0.0007   0.0008 
MONOCHLOROTOLUENES   0.0280   0.0278 
TOTAL PHENOL   0.0021   0.0020 
       
ARSENIC   0.0007   0.0007 
IRON   0.0134   0.0116 
POTASSIUM   41.3911   41.6830 
SODIUM   4.9510   4.5037 

  



11109628Paradise-6-ATTA 

PART II 
 

COMPLIANCE MONITORING 
 
 

SIU NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
PERMIT NO.:  078 
 
      NO VIOLATIONS 

 
VIOLATION 

PARAMETER 

 
 

DATE 

 
FLOW 
[MGD] 

SAMPLE 
POINT 

LOCATION 

 
ACTUAL* 

DISCHARGE 

 
PERMIT 

LIMIT 

TYPE** 
LIMIT 

VIOLATED 
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       

NOTE: 
*   - Actual discharge – list actual analytical results and appropriate units. 
** - Type Limit Violated – List Type: 
A.A.   =  Annual Average 
D.M.  =  Daily Maximum 
L.L.   =  Local Limits (Regulation 1960.5) 
 
 
 
ADMIN\WINWORD\PARADISE\SIU\SELF-MONITORING REPORT FORM - BLANK 
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GHD 
2055 Niagara Falls Boulevard Niagara Falls New York 14304 USA 
T 716 297 6150   F 716 297 2265   W www.ghd.com 

November 26, 2018 Reference No. 11109628 
 
 
Mr. Joel Paradise 
Niagara Falls Water Board 
5815 Buffalo Avenue 
Niagara Falls, NY14304 
 
Dear Mr. Paradise: 
 
Re: Semiannual Groundwater Discharge Report 
 SIU Permit #78 
 Cascades Containerboard Packaging, Inc. (Former Frontier Chemical Site) 

This semiannual report has been prepared in accordance with Paragraph G of the Significant Industrial 
User Permit #78 issued on October 1, 2015 (modified August 31, 2016 and September 6, 2016) by the 
Niagara Falls Water Board to Cascades Containerboard Packaging, Inc. (formerly Norampac Industries, 
Inc. and formerly Frontier Chemical Site PRP Group) in Niagara Falls, New York (Site). The report 
presents the analytical data and field measurements taken for the semiannual period covering June 2018 
through November 2018. The data collected have been used to calculate the volume of groundwater and 
the chemical loading associated with the groundwater that discharges into the Falls Street Tunnel (FST) 
and the 47th Street Tunnel, which are located immediately adjacent to the Frontier Chemical Site. 

1. Data Collection 

Groundwater levels were measured in all of the available monitoring wells in the A Zone and B Zone of 
the bedrock formation at the Site. The groundwater levels were measured on September 26, 2018, and 
the data are presented on attached Figures 1 and 2. 

Groundwater samples were collected from the following monitoring wells on October 3 and 4, 2018 and 
analyzed for the list of parameters specified in Paragraphs F and G of the Permit. 

A Zone 

• MW01-9A 

• MW88-13A 

• BH87-28 

• BH-87-3A 

B Zone 

• BH87-3B 

• MW-9 

http://www.ghd.com/
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• MW-12 

• MW-13 

2. Flow Calculation 

The groundwater flow volume is calculated based upon the thickness of the bedrock aquifer through which 
the groundwater flows, the aquifer permeability, and the gradient (slope) of the groundwater table. These 
three factors are combined, using Darcy's Law of hydraulic flow, to determine the flow volume 
(flow = permeability x gradient x cross sectional saturated area). The groundwater gradients used in the 
flow calculation are presented on Figures 1 and 2. The calculation of groundwater flow is presented in 
Table 1. The Bedrock A Zone migration boundary along the south side of the Site has been divided into 
the west side and the east side. The October 2017 groundwater levels show that a portion of the A Zone 
groundwater discharge from the western half of the Site continues to discharge towards Royal Avenue. 
The most likely receiver of the A Zone groundwater in this area is the underlying B Zone, which is 
captured by the 47th Street Tunnel. 

The calculated volume of groundwater discharge to the tunnels from the entire Site for the June 2018 
through November 2018 time period is 1,882 gallons per day. 

It is noted that the groundwater in the B Zone continues to flow to the east toward 47th Street with no 
migration to the south. This flow pattern is consistent with the pattern that developed after the closure of a 
portion of the FST and was first measured during the October 19, 2012 groundwater monitoring event. 

3. Loading Calculation 

The chemical loading to the tunnel sewer system is determined by multiplying groundwater flow volume by 
the concentration of the chemicals in the groundwater at the downgradient boundary of the Site, adjacent 
to where the groundwater enters the tunnels. Since there are multiple wells available along the tunnels, 
the chemical concentrations of this group of wells have been averaged to provide the best estimate of 
chemical loading. The concentrations of chemicals present in the October 2018 groundwater samples and 
the calculated chemical loadings to the tunnel sewers for each individual compound for each flow zone 
are presented in Tables 2a, 2b, 2c, 3a, and 3b. The total daily chemical loading for each compound is 
summarized in Table 4. 

4. Discharge Limitations 

The calculated volume of groundwater discharge to the tunnels and the associated chemical loadings 
have been compared to the limitations of the Permit (see Table 5). The calculations show that all 
parameters are within the Permit limits. 
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It is noted that, while it is expected that the chemical loadings will decrease over time, some variability 
should be expected in the groundwater hydraulics and concentrations used to calculate the infiltration 
conditions and, therefore, some flexibility is needed in the Permit limits for the Site. It is believed that the 
Permit limits are reasonable, given the current conditions and making allowance for some continued 
variation over time. However, if conditions change, modifications may be necessary. 

5. Next Report 

The next semiannual report will be submitted to the Niagara Falls Water Board by May 31, 2019. 

Should you have any questions, please contact me. 

Sincerely, 

GHD 

Shaun McEvoy 

SM/adh/7 

Encl.: SIU Permit Calculations and Permit Submittal Sheets 

cc: Rolfe Porter, Niagara Falls Water Board 
Doug Williamson, Niagara Falls Water Board 
Michelle Hamm, Cascades Containerboard Packaging, Inc. 
Bill Rajczak, Cascades Containerboard Packaging, Inc. 
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A)  Bedrock A-Zone (Figure 1)

Royal Avenue West Side
Flow Thickness: Upper 3 to 5 feet of bedrock
Head Difference: = h1-h2

1.71

Distance between h1 & h2 = 226 ft

i = 1.71/226 = 0.00757

Flow Width: 440 ft
K = 2.5 x 10-5 to 5.2 x 10-5 ft/sec
Flow rate: = 5ft x 0.00757 x 440 ft x 5.2 x 10-5 ft/sec

= 8.656 x 10-4 ft3/sec
= 559 USgal/day
= 204,185 USgal/year

Royal Avenue East Side
Flow Thickness: Upper 3 to 5 feet of bedrock
Head Difference: = h3-h4

= 7.12 ft

Distance between h3 & h4 = 821 ft

i = 7.73/821 = 0.00867

Flow Width: 310 ft
K = 2.5 x 10-5 to 5.2 x 10-5 ft/sec
Flow rate: = 5ft x 0.00867 x 310 ft x 5.2 x 10-5 ft/sec

= 7.00 x 10-4 ft3/sec
= 452 USgal/day
= 164,885 USgal/year

47th Street South Side
Flow Thickness: Upper 3 to 5 feet of bedrock
Head Difference: = h3-h4

=7.12ft

Distance between h3 & h4 = 821 ft

i = 7.73/821 = 0.00867

Flow Width:  400 ft
K = 2.5 x 10-5 to 5.2 x 10-5 ft/sec
Flow rate: = 5ft x 0.00867x 400 ft x 5.2 x 10-5 ft/sec

= 9.02 x 10-4 ft3/sec
= 583 USgal/day
= 212,754 USgal/year

Notes:

See Figure 1 for locations of h1, h2, h3 and h4

Table 1

October 2018 Groundwater Flow Rate Estimate
Cascades Containerboard Packaging, Inc. - Frontier Site

 Niagara Falls, New York

GHD 11109628Paradise-7-Tbls
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Table 1

October 2018 Groundwater Flow Rate Estimate
Cascades Containerboard Packaging, Inc. - Frontier Site

 Niagara Falls, New York

B)  Bedrock B-Zone (Figure 2)

Flow Thickness: 2-foot thick fracture zone from 8 to 10 feet beneath A-Zone
Flow from B-Zone discharges to the east

• Easterly Flow:

Head Difference: = h5-h6 = 11.78 feet
Distance between h5 & h6 = 520 ft
Gradient (i): = 0.0227
Flow Width: = 7000 ft
Hydraulic Conductivity: = 1.4 x 10-5 ft/sec
Flow rate: = 2ft x 0.0227 x 7000 ft x 1.4 x 10-5 ft/sec

= 4.45 x 10-4 ft3/sec
= 288 USgal/day
= 104,952 USgal/year

Notes:

See Figure 2 for locations of h5 and h6

GHD 11109628Paradise-7-Tbls
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Table 2A

A-Fracture Zone Bedrock, Royal Avenue West Side Discharge
October 2018 Chemical Flux

Cascades Containerboard Packaging, Inc. - Frontier Site
Niagara Falls, New York

Average Concentration Mass Flux
(µg/L) (pounds/day)

Analyte
MW-01-9A
10/04/2018

BH87-3A
10/03/2018

Adjacent Wells Adjacent Wells

VOCs by Method OLM04.2 (µg/L)
1,1-Dichloroethane 220 200 U/50 U 116.3 0.0005
1,2,4-Trichlorobenzene 31 J 200 U/50 U 21.8 0.0001
1,2-Dichlorobenzene 490 350/330 415.0 0.0019
1,3-Dichlorobenzene 840 2100/2600 1595.0 0.0074
1,4-Dichlorobenzene 820 3700/4500 2460.0 0.0115
Acetone 29 J 1000 U/250 U 45.8 0.0002
Benzene 65 57 J/56 170.5 0.0008
Chlorobenzene 780 3600/4000 2290.0 0.0107
cis-1,2-Dichloroethene 150 29 J/28 J 89.3 0.0004
Tetrachloroethene 4.9 J 200 U/4.9 J 8.7 0.0000
Toluene 50 200 U/50 U 31.3 0.0001
Trichloroethene 15 J 200 U/15 J 16.3 0.0001
Vinyl chloride 190 200 U/50 U 101.3 0.0005
Monochlorotoluene 1905 480 J/399 J 1172.5 0.0055

SVOCs by Method OLM04.2 (µg/L)
Phenol 102 64.5/45.9 78.6 0.0004

TAL Metals by Method ILM04.0 (µg/L)
Arsenic 50.5 15 U/15 U 26.0 0.0001
Iron 1140 477/321 769.5 0.0036
Potassium 1260000 207000/208000 733750.0 3.4217
Sodium 332000 77700/81900 205900.0 0.9602

Notes:

(1)

(2) - For U values where compound was not detected in any listed wells, the average concentration was set to 0 µg/L
(3) - Flow rate = 559 US gallons/day
VOCs - Volatile Organic Compounds
SVOCs - Semi-volatile Organic Compounds
TAL - Target Analyte List
J - Estimated concentration

Adjacent Wells

- For U values where compound was detected in one or more of the listed wells, 10 percent of U value was used to calculate
  average concentration

GHD 11109628Paradise-7-Tbls
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Average Concentration Mass Flux
(µg/L) (pounds/day)

Analyte BH87-28
10/03/2018

MW-88-6A MW-88-13A
10/04/2018 Adjacent Wells Adjacent Wells

VOCs by Method OLM04.2 (µg/L)
1,1-Dichloroethane 50 U NS 300 152.5 0.0006
1,2,4-Trichlorobenzene 50 U NS 220 112.5 0.0004
1,2-Dichlorobenzene 73 NS 4000 2036.5 0.0077
1,3-Dichlorobenzene 100 NS 860 480.0 0.0018
1,4-Dichlorobenzene 84 NS 2300 1192.0 0.0045
Acetone 250 U NS 54 J 39.5 0.0001
Benzene 25 J NS 790 407.5 0.0015
Chlorobenzene 110 NS 970 540.0 0.0020
cis-1,2-Dichloroethene 13 J NS 380 196.5 0.0007
Tetrachloroethene 50 U NS 650 327.5 0.0012
Toluene 5.9 J NS 230 118.0 0.0004
Trichloroethene 50 U NS 1800 902.5 0.0034
Vinyl chloride 50 U NS 21 J 13.0 0.0000
Monochlorotoluene 62 J NS 4505 2283.5 0.0086

SVOCs by Method OLM04.2 (µg/L)
Phenol 28.2 NS 160 94.1 0.0004

TAL Metals by Method ILM04.0 (µg/L)
Arsenic 13.3 J NS 130 71.7 0.0003
Iron 147 NS 1630 888.5 0.0034
Potassium 3480000 NS 1280000 2380000.0 8.9742
Sodium 262000 NS 215000 238500.0 0.8993

Notes:

(1)

(2) - For U values where compound was not detected in any listed wells, the average concentration was set to 0 µg/L
(3) - Flow rate = 452 US gallons/day
NS - Not sampleable (abandoned)
VOCs - Volatile Organic Compounds
SVOCs - Semi-volatile Organic Compounds
TAL - Target Analyte List
J - Estimated concentration 

Adjacent Wells

- For U values where compound was detected in one or more of the listed wells, 10 percent of U value was used to calculate
  average concentration

Table 2B

A-Fracture Zone Bedrock, Royal Avenue East Side Discharge
October 2018 Chemical Flux

Cascades Containerboard Packaging, Inc. - Frontier Site
Niagara Falls, New York

GHD 11109628Paradise-7-Tbls
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Average Concentration Mass Flux
(µg/L) (pounds/day)

Analyte BH87-28
10/03/2018 BH87-5C Adjacent Wells Adjacent Wells

VOCs by Method OLM04.2 (µg/L)
1,1-Dichloroethane 50 U NS 0.0 0.00000
1,2,4-Trichlorobenzene 50 U NS 0.0 0.00000
1,2-Dichlorobenzene 73 NS 73.0 0.00036
1,3-Dichlorobenzene 100 NS 100.0 0.00049
1,4-Dichlorobenzene 84 NS 84.0 0.00041
Acetone 250 U NS 0.0 0.00000
Benzene 25 J NS 25.0 0.00012
Chlorobenzene 110 NS 110.0 0.00053
cis-1,2-Dichloroethene 13 J NS 13.0 0.00006
Tetrachloroethene 50 U NS 0.0 0.00000
Toluene 5.9 J NS 5.9 0.00003
Trichloroethene 50 U NS 0.0 0.00000
Vinyl chloride 50 U NS 0.0 0.00000
Monochlorotoluene 62 J NS 62.0 0.00030

SVOCs by Method OLM04.2 (µg/L)
Phenol 28.2 NS 28.2 0.00014

TAL Metals by Method ILM04.0 (µg/L)
Arsenic 13.3 J NS 13.3 0.00006
Iron 147 NS 147.0 0.00071
Potassium 3480000 NS 3480000.0 16.92499
Sodium 262000 NS 262000.0 1.27424

Notes:

(1)
  average concentration

(2) - For U values where compound was not detected in any listed wells, the average concentration was set to 0 µg/L
(3) - Flow rate = 583 US gallons/day
NS - Well not sampleable
VOCs - Volatile Organic Compounds
SVOCs - Semi-volatile Organic Compounds
TAL  Target Analyte List
J - Estimated concentration

Adjacent Wells

- For U values where compound was detected in one or more of the listed wells, 10 percent of U value was used to calculate

Niagara Falls, New York

Table 2C

A-Fracture Zone Bedrock, 47th Street Discharge
October 2018 Chemical Flux

Cascades Containerboard Packaging, Inc. - Frontier Site

GHD 11109628Paradise-7-Tbls
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Average 
Concentration Mass Flux  

 (µg/L) (pounds/day)
Analyte MW-9

10/03/2018
MW-11 MW-12

10/03/2018
BH87-3B

10/03/2018
MW-88-6B Southerly 

Discharge Adjacent Wells

VOCs by Method OLM04.2 (µg/L)
1,1-Dichloroethane 280 NS 6.2 J 50 U NS 97.1 0.0000
1,2,4-Trichlorobenzene 50 U NS 10 U 50 U NS 0.0 0.0000
1,2-Dichlorobenzene 390 NS 21 69 NS 132.0 0.0000
1,3-Dichlorobenzene 590 NS 87 120 NS 265.7 0.0000
1,4-Dichlorobenzene 570 NS 29 190 NS 263.0 0.0000
Acetone 24 J NS 5 J 250 U NS 18.0 0.0000
Benzene 90 NS 27 7.8 J NS 41.6 0.0000
Chlorobenzene 620 NS 99 370 J NS 363.0 0.0000
cis-1,2-Dichloroethene 73 NS 1.3 J 27 J NS 33.8 0.0000
Tetrachloroethene 50 U NS 10 U 10 J NS 5.3 0.0000
Toluene 51 NS 1.5 J 50 U NS 19.2 0.0000
Trichloroethene 50 U NS 10 U 25 J NS 10.3 0.0000
Vinyl chloride 260 NS 18 50 U NS 94.3 0.0000
Monochlorotoluene 1785 NS 39 36 J NS 620.0 0.0000

SVOCs by Method OLM04.2 (µg/L)
Phenol 59.8 NS 20.4 6.4 J NS 28.9 0.0000

TAL Metals by Method ILM04.0 (µg/L)
Arsenic 36.6 NS 9.4 J 15 U NS 15.8 0.0000
Iron 190 NS 116 228 NS 178.0 0.0000
Potassium 1450000 NS 3790000 172000 NS 1804000.0 0.0000
Sodium 288000 NS 291000 97300 NS 225433.3 0.0000

Notes:

(1) - For U values where compound was detected in one or more of the listed wells, 10 percent of U value was used to calculate average concentration
(2) - For U values where compound was not detected in any listed well, the average concentration was set to 0 µg/L
(3) - Flow rate = 0 US gallons/day
NS - Not sampleable (abandoned)
VOCs - Volatile Organic Compounds
SVOCs - Semi-volatile Organic Compounds
TAL - Target Analyte List
J - Estimated concentration

Adjacent Wells

Table 3A

B-Fracture Zone Bedrock - Southerly Discharge
October 2018 Chemical Flux

Cascades Containerboard Packaging, Inc. - Frontier Site
Niagara Falls, New York

GHD 11109628Paradise-7-Tbls
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Average 
Concentration Mass Flux  

 (µg/L) (pounds/day)

Analyte MW-12
10/03/2018

MW-13
10/03/2018 BH87-5A Easterly Discharge Adjacent Wells

VOCs by Method OLM04.2 (µg/L)
1,1-Dichloroethane 6.2 J 25 U NS 4.4 1.04511E-05
1,2,4-Trichlorobenzene 10 U 25 U NS 0.0 0
1,2-Dichlorobenzene 21 25 U NS 11.8 2.823E-05
1,3-Dichlorobenzene 87 2.7 J NS 44.9 0.000107755
1,4-Dichlorobenzene 29 4.2 J NS 16.6 3.98824E-05
Acetone 5 J 130 U NS 9.0 2.1623E-05
Benzene 27 25 U NS 14.8 3.54377E-05
Chlorobenzene 99 25 U NS 50.8 0.00012193
cis-1,2-Dichloroethene 1.3 J 12 J NS 6.7 1.5977E-05
Tetrachloroethene 10 U 25 U NS 0.0 0
Toluene 1.5 J 25 U NS 2.0 4.80511E-06
Trichloroethene 10 U 25 U NS 0.0 0
Vinyl chloride 18 25 U NS 10.3 2.46262E-05
Monochlorotoluene 39 195 NS 117.0 0.000281099

SVOCs by Method OLM04.2 (µg/L)
Phenol 20.4 13.1 NS 16.8 4.02428E-05

TAL Metals by Method ILM04.0 (µg/L)
Arsenic 9.4 J 15 U NS 5.5 1.30939E-05
Iron 116 2760 NS 1438.0 0.003454872
Potassium 3790000 27200 NS 1908600.0 4.585513801
Sodium 291000 134000 NS 212500.0 0.51054264

Notes:

(1)
  average concentration

(2) - For U values where compound was not detected in any listed well, the average concentration was set to 0 µg/L
(3) - Flow rate = 288 US gallons/day
NS - Not sampleable (abandoned)
VOCs - Volatile Organic Compounds
SVOCs - Semi-volatile Organic Compounds
TAL - Target Analyte List
J - Estimated concentration

Adjacent Wells

- For U Values where compound was detected in one or more of the listed wells, 10 percent of U value was used to calculate

Table 3B

B-Fracture Zone Bedrock - Easterly Discharge
October 2018 Chemical Flux

Cascades Containerboard Packaging, Inc. - Frontier Site
Niagara Falls, New York

GHD 11109628Paradise-7-Tbls
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Zone A Zone A Zone A Zone B
Royal Ave West Side Mass Flux Royal Avenue East Side Mass Flux 47th Street Mass Flux Easterly Flow Mass Flux

Adjacent Wells Adjacent Wells Adjacent Wells Adjacent Wells Total
Analyte (pounds/day) (pounds/day) (pounds/day)  (pounds/day)  (pounds/day)

VOCs by Method OLM04.2 (µg/L)
1,1-Dichloroethane 0.0005 0.0006 0.0000 <0.0001 0.0011
1,2,4-Trichlorobenzene 0.0001 0.0004 0.0000 0 0.0005
1,2-Dichlorobenzene 0.0019 0.0077 0.0004 <0.0001 0.0100
1,3-Dichlorobenzene 0.0074 0.0018 0.0005 0.0001 0.0097
1,4-Dichlorobenzene 0.0115 0.0045 0.0004 <0.0001 0.0164
Acetone 0.0002 0.0001 0.0000 <0.0001 0.0004
Benzene 0.0008 0.0015 0.0001 <0.0001 0.0025
Chlorobenzene 0.0107 0.0020 0.0005 0.0001 0.0133
cis-1,2-Dichloroethene 0.0004 0.0007 0.0001 <0.0001 0.0012
Tetrachloroethene 0.0000 0.0012 0.0000 0 0.0013
Toluene 0.0001 0.0004 0.0000 <0.0001 0.0006
Trichloroethene 0.0001 0.0034 0.0000 0 0.0035
Vinyl chloride 0.0005 0.0000 0.0000 <0.0001 0.0005
Monochlorotoluene 0.0055 0.0086 0.0003 0.0003 0.0147

TOTAL VOCs 0.0398 0.0332 0.0023 0.0005 0.0758

SVOCs by Method OLM04.2 (µg/L)
Phenol 0.0014 0.0004 0.00014 <0.0001   0.0020

TAL Metals by Method ILM04.0 (µg/L)
Arsenic 0.0001 0.0003 0.0001 0.0000 0.0005
Iron 0.0036 0.0034 0.0007 0.00345 0.0111
Potassium 3.4217 8.9742 16.9250 4.58551 33.9064
Sodium 0.9602 0.8993 1.2742 0.51054 3.6443

Notes:

VOCs - Volatile Organic Compounds
SVOCs - Semi-volatile Organic Compounds
TAL - Target Analyte List

Table 4

Total Chemical Flux
October 2018

Cascades Containerboard Packaging, Inc. - Frontier Site
Niagara Falls, New York

GHD 11109628Paradise-7-Tbls
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Table 5

Comparisons of Loading to Interim Discharge Limitations
Cascades Containerboard Packaging, Inc. - Frontier Site - October 2018

Niagara Falls, New York

Calculated Daily Discharge
October 2018

Units Pounds/Day
Outfall Number Annual Daily Measurement Sample Except as Noted
Effluent Parameter Average Maximum Frequency Type (Gallons/Day)

MS #1 Flow 4000 gallons/day 2 per year See E-2 1882
MS #1 Arsenic 0.008 pounds/day 2 per year See E-3 0.0005
MS#1 Iron 0.24 pounds/day 2 per year See E-3 0.011
MS #1 Potassium 400 pounds/day 2 per year See E-3 33.9064
MS #1 Sodium 40 pounds/day 2 per year See E-3 3.6443
MS #1 T. Phenol 0.05 pounds/day 2 per year See E-3 0.002
MS #1 1,1-Dichloroethane 0.13 pounds/day 2 per year See E-3 0.0011
MS#1 1,2,4-Trichlorobenzene 0.026 pounds/day 2 per year See E-3 0.0005
MS #1 1,2-Dichlorobenzene 0.26 pounds/day 2 per year See E-3 0.01
MS #1 1,3-Dichlorobenzene 0.11 pounds/day 2 per year See E-3 0.0097
MS#1 1,4-Dichlorobenzene 0.17 pounds/day 2 per year See E-3 0.0164
MS #1 Acetone 0.026 pounds/day 2 per year See E-3 0.0004
MS #1 Benzene 0.15 pounds/day 2 per year See E-3 0.0025
MS #1 Chlorobenzene 0.1 pounds/day 2 per year See E-3 0.0133
MS #1 Cis-1,2-Dichloroethene 0.06 pounds/day 2 per year See E-3 0.0012
MS #1 Tetrachloroethene 0.05 pounds/day 2 per year See E-3 0.0013
MS#1 Toluene 0.03 pounds/day 2 per year See E-3 0.0006
MS #1 Trichloroethene 0.15 pounds/day 2 per year See E-3 0.0035
MS #1 Vinyl Chloride 0.012 pounds/day 2 per year See E-3 0.0005
MS #1 Monochlorotoluene 0.2 pounds/day 2 per year See E-3 0.0758

Discharge
Limitations

Minimum Monitoring
Requirements

GHD 11109628Paradise-7-Tbls



11109628Paradise-7-SIU Forms 

 
 

NIAGARA FALLS WATER BOARD 
WASTEWATER FACILITIES 
ENFORCEMENT DIVISION 

 
SELF-MONITORING REPORT 

SIGNIFICANT INDUSTRIAL USERS 
 
 
 
PERMIT NO.  078 SEMI-ANNUAL JUNE 2018 – NOVEMBER 2018 
 
 
 
INDUSTRY NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
 
Pursuant to federal pretreatment reporting requirements and the Niagara Falls Water Board 
Regulations Part 1960, Significant Industrial Users shall submit periodic self-monitoring and 
compliance reports.  Such reports shall be submitted using this form, according to the following 
schedule: 
 
 

Quarterly  - 1st  Quarter by February 28th 
- 2nd Quarter by May 31st  
- 3rd  Quarter by August 31st  
- 4th  Quarter by November 30th 

 
Semi-Annual  - by May 31st  

 and 
- by November 30th 

 
 
Each section of this report form shall be filled out for those parameters listed in Section “G” of the 
company’s Wastewater Discharge Permit.  The analysis results must be reported in both 
concentration and mass.  In addition, the calculated annual average load (pounds/day) for each 
pollutant shall also be reported. 
 
The samples shall be collected at the monitoring points identified in the user permit.  Identification of 
those points in this report should be as listed on page two (2) of the User Permit. 
  





11109628Paradise-7-SIU Forms 

PART I 
 

ANALYTICAL RESULTS 
 
 

SIU PERMIT NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
SIU PERMIT NO.:  078 
 
 
SAMPLE LOCATION: Monitoring Wells in Bedrock A Zone Royal Avenue- West Side 
 
 

 
 

RESULTS RESULTS ANNUAL ANNUAL 

   µg/L    / µg/L pounds/day/pounds/day 
AVERAGE 

µg/L 
AVERAGE 
pounds/day 

DATE SAMPLED: October 3-4, 
2018       

       
24-HOUR FLOW IN MGD 0.00056    0.00067  
BENZENE 116  0.0005  114 0.0008 
MONOCHLOROBENZENE 2290  0.0107  1,568 0.0081 
1,2 – DICHLOROBENZENE 415  0.0019  630 0.0037 
1,3 – DICHLOROBENZENE 1,595  0.0074  1,403 0.0076 
1,4 – DICHLOROBENZENE 2,460  0.0115  1,778 0.0093 
1,2,4 - TRICHLOROBENZENE 21.8  0.0001  47.2 0.0003 
1,1 - DICHLOROETHANE 116  0.0005  160 0.0009 
CIS – 1,2 - DICHLOROETHYLENE 89.3  0.0004  238 0.0015 
ACETONE 45.8  0.0002  54.4 0.0003 
TETRACHLOROETHYLENE 8.7  0.0000  33 0.0002 
TOLUENE 31.3  0.0001  83 0.0005 
TRICHLOROETHYLENE 16.3  0.0001  35.3 0.0002 
VINYL CHLORIDE 101  0.0005  107 0.0005 
MONOCHLOROTOLUENES 1,173  0.0055  1,790 0.0105 
TOTAL PHENOL 78.6  0.0004  148 0.0009 
       
ARSENIC 26  0.0001  30.5 0.0002 
IRON 770  0.0036  691 0.0038 
POTASSIUM 733,750  3.4217  721,375 3.9939 
SODIUM 205,900  0.9602  224,075 1.2602 

  



11109628Paradise-7-SIU Forms 

PART I 
 

ANALYTICAL RESULTS 
 
 

SIU PERMIT NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
SIU PERMIT NO.:  078 
 
 
SAMPLE LOCATION: Monitoring Wells in Bedrock A Zone - Royal Avenue East Side 
 
 

 
 

RESULTS RESULTS ANNUAL ANNUAL 

     µg/L    / µg/L pounds/day/pounds/day 
AVERAGE 

µg/L 
AVERAGE 
pounds/day 

DATE SAMPLED: October 3-4, 2018       
       
24-HOUR FLOW IN MGD 0.00045    0.00053  
BENZENE 408  0.0015  484 0.0022 
MONOCHLOROBENZENE 540  0.0020  628 0.0028 
1,2 - DICHLOROBENZENE 2,037  0.0077  1,785 0.0077 
1,3 - DICHLOROBENZENE 480  0.0018  525 0.0024 
1,4 - DICHLOROBENZENE 1,192  0.0045  1,096 0.0048 
1,2,4 - TRICHLOROBENZENE 113  0.0004  110 0.0005 
1,1 - DICHLOROETHANE 153  0.0006  152 0.0007 
CIS – 1,2 - DICHLOROETHYLENE 197  0.0007  200 0.0009 
ACETONE 39.5  0.0001  19.8 0.0001 
TETRACHLOROETHYLENE 328  0.0012  350 0.0016 
TOLUENE 118  0.0004  135 0.0006 
TRICHLOROETHYLENE 903  0.0035  802 0.0035 
VINYL CHLORIDE 13  0.0000  6.5 0.0000 
MONOCHLOROTOLUENES 2284  0.0086  2,320 0.0102 
TOTAL PHENOL 94  0.0004  100 0.0005 
       
ARSENIC 71.7  0.0003  72.4 0.0004 
IRON 889  0.0034  1,071 0.0049 
POTASSIUM 2,380,000  8.9742  2,390,000 10.5135 
SODIUM 238,500  0.8993  246,750 1.0900 

  



11109628Paradise-7-SIU Forms 

PART I 
 

ANALYTICAL RESULTS 
 
 

SIU PERMIT NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
SIU PERMIT NO.:  078 
 
 
SAMPLE LOCATION: Monitoring Wells in Bedrock A-Zone 47th Street  
 
 

 
 

RESULTS RESULTS ANNUAL ANNUAL 

     µg/L     / µg/L pounds/day/pounds/day 
AVERAGE 

µg/L 
AVERAGE 
pounds/day 

DATE SAMPLED: October 3, 2018       
       
24-HOUR FLOW IN MGD 0.00058    0.00067  
BENZENE 25  0.0001  22.5 0.0001 
MONOCHLOROBENZENE 110  0.0005  120 0.0007 
1,2 - DICHLOROBENZENE 73  0.0004  68 0.0004 
1,3 - DICHLOROBENZENE 100  0.0005  120 0.0007 
1,4 - DICHLOROBENZENE 84  0.0004  92 0.0005 
1,2,4 - TRICHLOROBENZENE 0  0.0000  0 0.0000 
1,1-DICHLOROETHANE 0  0.0000  0 0.0000 
CIS – 1,2 - DICHLOROETHYLENE 13  < 0.0001  9.0 < 0.0001 
ACETONE 0  0.0000  0 0.0000 
TETRACHLOROETHYLENE 0  0.0000  0 0.0000 
TOLUENE 5.9  < 0.0001  4.7 < 0.0001 
TRICHLOROETHYLENE 0  0.0000  0 0.0000 
VINYL CHLORIDE 0  0.0000  0 0.0000 
MONOCHLOROTOLUENES 62  0.0003  67 0.0004 
TOTAL PHENOL 28.2  0.0001  23.7 0.0001 
       
ARSENIC 13.3  < 0.0001  14.2 < 0.0001 
IRON 147  0.00071  235 0.0014 
POTASSIUM 3,480,000  16.92499  3,405,000 18.92150 
SODIUM 262,000  1.2742  260,000 1.4475 

  



11109628Paradise-7-SIU Forms 

PART I 
 

ANALYTICAL RESULTS 
 
 

SIU PERMIT NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
SIU PERMIT NO.:  078 
 
 
SAMPLE LOCATION: Monitoring Wells in Bedrock B Zone (South) 
 
 

 
 

RESULTS RESULTS ANNUAL ANNUAL 

      µg/L      / µg/L pounds/day/pounds/day 
AVERAGE 

µg/L 
AVERAGE 
pounds/day 

DATE SAMPLED: October 3, 2018       
       
24-HOUR FLOW IN MGD 0.000000(1)    0.000000  
BENZENE 41.6  0.0000  27.1 0.0000 
MONOCHLOROBENZENE 363  0.0000  287 0.0000 
1,2 - DICHLOROBENZENE 132  0.0000  83.4 0.0000 
1,3 - DICHLOROBENZENE 266  0.0000  168 0.0000 
1,4 - DICHLOROBENZENE 263  0.0000  179 0.0000 
1,2,4 - TRICHLOROBENZENE 0  0.0000  0 0.0000 
1,1 - DICHLOROETHANE 97.1  0.0000  82.7 0.0000 
CIS - 1,2 - DICHLOROETHYLENE 33.8  0.0000  59 0.0000 
ACETONE 18  0.0000  31 0.0000 
TETRACHLOROETHYLENE 5.3  0.0000  5.2 0.0000 
TOLUENE 19.2  0.0000  13.7 0.0000 
TRICHLOROETHYLENE 10.3  0.0000  12.1 0.0000 
VINYL CHLORIDE 94.3  0.0000  51.4 0.0000 
MONOCHLOROTOLUENES 620  0.0000  344 0.0000 
TOTAL PHENOL 28.9  0.0000  47 0.0000 
      0.0000 
ARSENIC 15.8  0.0000  17.9 0.0000 
IRON 178  0.0000  264 0.0000 
POTASSIUM 1,804,000  0.0000  1,812,000 0.0000 
SODIUM 225,433  0.0000  219,800 0.0000 

 

(1) No discharge to south for the time period June 2018 through November 2018. 
  



11109628Paradise-7-SIU Forms 

PART I 
 

ANALYTICAL RESULTS 
 
 

SIU PERMIT NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
SIU PERMIT NO.:  078 
 
 
SAMPLE LOCATION: Monitoring Wells in Bedrock B Zone (East) 
 
 

 
 

RESULTS RESULTS ANNUAL ANNUAL 

      µg/L     / µg/L pounds/day/pounds/day 
AVERAGE 

µg/L 
AVERAGE 
pounds/day 

DATE SAMPLED: October 3, 2018       
       
24-HOUR FLOW IN MGD 0.00029    0.00029  
BENZENE 14.8  <0.0001  7.4  <0.0001 
MONOCHLOROBENZENE 50.8   0.00012  25.4 <0.0001 
1,2 - DICHLOROBENZENE 11.8  <0.0001  5.9 <0.0001 
1,3 - DICHLOROBENZENE 44.9  0.00011  22.5 <0.0001 
1,4 - DICHLOROBENZENE 16.6  <0.0001  10.0 <0.0001 
1,2,4 - TRICHLOROBENZENE 0.0  0.0  0.0 0.0 
1,1 - DICHLOROETHANE 4.4  <0.0001  2.2 <0.0001 
CIS – 1,2 - DICHLOROETHYLENE 6.7  <0.0001  9.8 <0.0001 
ACETONE 9.0  <0.0001  4.5 <0.0001 
TETRACHLOROETHYLENE 0.0  0.0  0 0.0 
TOLUENE 2.0  <0.0001  1.0 <0.0001 
TRICHLOROETHYLENE 0.0  0.0  0.0 0.0 
VINYL CHLORIDE 10.3  <0.0001  8.8 <0.0001 
MONOCHLOROTOLUENES 117  0.00028  111 0.00027 
TOTAL PHENOL 16.8  <0.0001  10.1 <0.0001 
       
ARSENIC 5.5  <0.0001  2.8 <0.0001 
IRON 1438  0.00035  960 0.00075 
POTASSIUM 1,908,600  4.5855  1,759,200 4.2199 
SODIUM 212,500  0.5105  208,500 0.500 
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PART I 
 

ANALYTICAL RESULTS 
 
 

SIU PERMIT NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
SIU PERMIT NO.:  078 
 
 
SAMPLE LOCATION: Total Sum of Bedrock A and B Zones 
 
 

 
 

RESULTS RESULTS ANNUAL ANNUAL 

    µg/L    / µg/L pounds/day/pounds/day 
AVERAGE 

µg/L 
AVERAGE 
pounds/day 

DATE SAMPLED:  October 3-4, 2018       
       
24-HOUR FLOW IN MGD 0.001882    0.002148  
BENZENE   0.0025   0.0031 
MONOCHLOROBENZENE   0.0133   0.0115 
1,2 - DICHLOROBENZENE   0.0100   0.0118 
1,3 - DICHLOROBENZENE   0.0097   0.0106 
1,4 - DICHLOROBENZENE   0.0164   0.0146 
1,2,4 - TRICHLOROBENZENE   0.0005   0.0008 
1,1 - DICHLOROETHANE   0.0011   0.0016 
CIS – 1,2 - DICHLOROETHYLENE   0.0012   0.0026 
ACETONE   0.0004   0.0004 
TETRACHLOROETHYLENE   0.0013   0.0018 
TOLUENE   0.0006   0.0012 
TRICHLOROETHYLENE   0.0035   0.0037 
VINYL CHLORIDE   0.0005   0.0006 
MONOCHLOROTOLUENES   0.0147   0.0214 
TOTAL PHENOL   0.0020   0.0021 
       
ARSENIC   0.0005   0.0006 
IRON   0.0111   0.0123 
POTASSIUM   33.9064   37.6488 
SODIUM   3.6443   4.2977 
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PART II 
 

COMPLIANCE MONITORING 
 
 

SIU NAME: Cascades Containerboard Packaging, Inc. – Frontier Site 
 
 
PERMIT NO.:  078 
 
      NO VIOLATIONS 

 
VIOLATION 

PARAMETER 

 
 

DATE 

 
FLOW 
[MGD] 

SAMPLE 
POINT 

LOCATION 

 
ACTUAL* 

DISCHARGE 

 
PERMIT 

LIMIT 

TYPE** 
LIMIT 

VIOLATED 
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       
       

NOTE: 
*   - Actual discharge – list actual analytical results and appropriate units. 
** - Type Limit Violated – List Type: 
A.A.   =  Annual Average 
D.M.  =  Daily Maximum 
L.L.   =  Local Limits (Regulation 1960.5) 
 
 
 
ADMIN\WINWORD\PARADISE\SIU\SELF-MONITORING REPORT FORM - BLANK 
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Sacramento
880 Riverside Parkway
West Sacramento, CA 95605
Tel: (916)373-5600

TestAmerica Job ID: 320-35381-1
Client Project/Site: 11109628-03, Cascades/Frontier

For:
GHD Services Inc.
2055 Niagara Falls Blvd., Suite 3
Niagara Falls, New York 14304

Attn: Sheri Finn

Authorized for release by:
2/8/2018 4:30:22 PM
Rebecca Jones, Project Management Assistant I
rebecca.jones@testamericainc.com

Designee for

Melissa Deyo, Project Manager I
(716)504-9874
melissa.deyo@testamericainc.com

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

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

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Qualifiers

LCMS

Qualifier Description

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

Qualifier

* Isotope Dilution analyte  is outside acceptance limits.

B Compound was found in the blank and sample.

Glossary

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

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

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TestAmerica Sacramento

Page 3 of 26 2/8/2018
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Case Narrative
Client: GHD Services Inc. TestAmerica Job ID: 320-35381-1
Project/Site: 11109628-03, Cascades/Frontier

Job ID: 320-35381-1

Laboratory: TestAmerica Sacramento

Narrative

Job Narrative

320-35381-1

Comments

No additional comments. 

Receipt 

The samples were received on 1/25/2018 9:55 AM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperature of the cooler at receipt was 2.1º C.

LCMS 

Method(s) 537 (modified): Isotope Dilution Analyte (IDA) recovery is above the method recommended limit for 6:2FTS and/or 8:2FTS the 
following samples: WG-11109628-012318-DT-001 (320-35381-1). Quantitation by isotope dilution generally precludes any adverse effect 

on data quality due to elevated IDA recoveries.

Method(s) 537 (modified): The Isotope Dilution Analyte (IDA) recovery associated with the following sample is below the method 
recommended limit for 13C4 PFBA: WG-11109628-012318-DT-002 (320-35381-2).  Generally, data quality is not considered affected if the 
IDA signal-to-noise ratio is greater than 10:1, which is achieved for all IDA in the sample.

Method(s) 537 (modified): Isotope Dilution Analyte (IDA) recovery is above the method recommended limit for M2-6:2FTS in the following 

sample: WG-11109628-012318-DT-002 (320-35381-2). Quantitation by isotope dilution generally precludes any adverse effect on data 
quality due to elevated IDA recoveries.

Method(s) 537 (modified): The Isotope Dilution Analyte (IDA) recovery associated with the following samples is below the method 

recommended limit for 13C4 PFBA: WG-11109628-012318-DT-003 (320-35381-3) and WG-11109628-012318-DT-004 (320-35381-4).  
Generally, data quality is not considered affected if the IDA signal-to-noise ratio is greater than 10:1, which is achieved for all IDA in the 
samples.

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

Organic Prep 
Method(s) 3535: Approximately 250mL of the following samples, WG-11109628-012318-DT-001 (320-35381-1), 
WG-11109628-012318-DT-002 (320-35381-2) and WG-11109628-012318-DT-005 (320-35381-5), were decanted into new polypropylene 
bottles prior to extraction due to excessive sediment which had the potential to clog the solid-phase column. Samples are associated with 

method 3535_PFC in preparation batch 320-206479 

3535_PFC
Aqueous

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Detection Summary
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Client Sample ID: WG-11109628-012318-DT-001 Lab Sample ID: 320-35381-1

Perfluorobutanoic acid (PFBA)

RL

2.0 ng/L

MDL

0.35

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1B180 537 (modified)

Perfluorohexanoic acid (PFHxA) 2.0 ng/L0.59 Total/NA1290 537 (modified)

Perfluoroheptanoic acid (PFHpA) 2.0 ng/L0.25 Total/NA160 537 (modified)

Perfluorooctanoic acid (PFOA) 2.0 ng/L0.86 Total/NA170 537 (modified)

Perfluorononanoic acid (PFNA) 2.0 ng/L0.27 Total/NA15.2 537 (modified)

Perfluorodecanoic acid (PFDA) 2.0 ng/L0.31 Total/NA11.4 J 537 (modified)

Perfluorobutanesulfonic acid (PFBS) 2.0 ng/L0.20 Total/NA14.2 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 2.0 ng/L0.17 Total/NA111 B 537 (modified)

Perfluoroheptanesulfonic Acid 

(PFHpS)

2.0 ng/L0.19 Total/NA10.36 J 537 (modified)

Perfluorooctanesulfonic acid (PFOS) 2.0 ng/L0.55 Total/NA126 537 (modified)

6:2FTS 20 ng/L2.0 Total/NA1160 537 (modified)

8:2FTS 20 ng/L2.0 Total/NA12.3 J 537 (modified)

Perfluoropentanoic acid (PFPeA) - DL 20 ng/L5.0 Total/NA10790 537 (modified)

Client Sample ID: WG-11109628-012318-DT-002 Lab Sample ID: 320-35381-2

Perfluoropentanoic acid (PFPeA)

RL

1.9 ng/L

MDL

0.48

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1270 537 (modified)

Perfluorohexanoic acid (PFHxA) 1.9 ng/L0.56 Total/NA1180 537 (modified)

Perfluoroheptanoic acid (PFHpA) 1.9 ng/L0.24 Total/NA165 537 (modified)

Perfluorooctanoic acid (PFOA) 1.9 ng/L0.82 Total/NA1110 537 (modified)

Perfluorobutanesulfonic acid (PFBS) 1.9 ng/L0.19 Total/NA12.0 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 1.9 ng/L0.16 Total/NA121 B 537 (modified)

Perfluoroheptanesulfonic Acid 

(PFHpS)

1.9 ng/L0.18 Total/NA10.68 J 537 (modified)

Perfluorooctanesulfonic acid (PFOS) 1.9 ng/L0.52 Total/NA137 537 (modified)

Perfluorooctane Sulfonamide (FOSA) 1.9 ng/L0.34 Total/NA11.9 537 (modified)

Perfluorobutanoic acid (PFBA) - DL 19 ng/L3.4 Total/NA101100 B 537 (modified)

6:2FTS - DL 190 ng/L19 Total/NA103000 537 (modified)

8:2FTS - DL 190 ng/L19 Total/NA10110 J 537 (modified)

Client Sample ID: WG-11109628-012318-DT-003 Lab Sample ID: 320-35381-3

Perfluorobutanoic acid (PFBA)

RL

2.0 ng/L

MDL

0.34

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1B230 537 (modified)

Perfluoroheptanoic acid (PFHpA) 2.0 ng/L0.25 Total/NA1290 537 (modified)

Perfluorononanoic acid (PFNA) 2.0 ng/L0.27 Total/NA128 537 (modified)

Perfluorodecanoic acid (PFDA) 2.0 ng/L0.30 Total/NA19.8 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 2.0 ng/L0.17 Total/NA15.5 B 537 (modified)

Perfluoroheptanesulfonic Acid 

(PFHpS)

2.0 ng/L0.19 Total/NA10.84 J 537 (modified)

Perfluorooctanesulfonic acid (PFOS) 2.0 ng/L0.53 Total/NA126 537 (modified)

Perfluorooctane Sulfonamide (FOSA) 2.0 ng/L0.34 Total/NA11.9 J 537 (modified)

Perfluoropentanoic acid (PFPeA) - DL 39 ng/L9.6 Total/NA201000 537 (modified)

Perfluorohexanoic acid (PFHxA) - DL 39 ng/L11 Total/NA20750 537 (modified)

Perfluorooctanoic acid (PFOA) - DL 39 ng/L17 Total/NA20460 537 (modified)

6:2FTS - DL 390 ng/L39 Total/NA207100 537 (modified)

8:2FTS - DL 390 ng/L39 Total/NA20820 537 (modified)
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Detection Summary
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Client Sample ID: WG-11109628-012318-DT-004 Lab Sample ID: 320-35381-4

Perfluorobutanoic acid (PFBA)

RL

2.1 ng/L

MDL

0.36

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1B290 537 (modified)

Perfluoroheptanoic acid (PFHpA) 2.1 ng/L0.26 Total/NA1230 537 (modified)

Perfluorooctanoic acid (PFOA) 2.1 ng/L0.87 Total/NA1350 537 (modified)

Perfluorononanoic acid (PFNA) 2.1 ng/L0.28 Total/NA120 537 (modified)

Perfluorodecanoic acid (PFDA) 2.1 ng/L0.32 Total/NA19.2 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 2.1 ng/L0.17 Total/NA112 B 537 (modified)

Perfluoroheptanesulfonic Acid 

(PFHpS)

2.1 ng/L0.19 Total/NA10.71 J 537 (modified)

Perfluorooctanesulfonic acid (PFOS) 2.1 ng/L0.55 Total/NA123 537 (modified)

Perfluorooctane Sulfonamide (FOSA) 2.1 ng/L0.36 Total/NA11.7 J 537 (modified)

Perfluoropentanoic acid (PFPeA) - DL 41 ng/L10 Total/NA20840 537 (modified)

Perfluorohexanoic acid (PFHxA) - DL 41 ng/L12 Total/NA20650 537 (modified)

6:2FTS - DL 410 ng/L41 Total/NA206300 537 (modified)

8:2FTS - DL 410 ng/L41 Total/NA20730 537 (modified)

Client Sample ID: WG-11109628-012318-DT-005 Lab Sample ID: 320-35381-5

Perfluorobutanoic acid (PFBA)

RL

2.0 ng/L

MDL

0.35

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1B200 537 (modified)

Perfluoroheptanoic acid (PFHpA) 2.0 ng/L0.25 Total/NA1280 537 (modified)

Perfluorononanoic acid (PFNA) 2.0 ng/L0.27 Total/NA1120 537 (modified)

Perfluorodecanoic acid (PFDA) 2.0 ng/L0.31 Total/NA121 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 2.0 ng/L0.17 Total/NA12.5 B 537 (modified)

Perfluorooctanesulfonic acid (PFOS) 2.0 ng/L0.55 Total/NA149 537 (modified)

8:2FTS 20 ng/L2.0 Total/NA1200 537 (modified)

Perfluoropentanoic acid (PFPeA) - DL 20 ng/L4.9 Total/NA101100 537 (modified)

Perfluorohexanoic acid (PFHxA) - DL 20 ng/L5.9 Total/NA10410 537 (modified)

Perfluorooctanoic acid (PFOA) - DL 20 ng/L8.6 Total/NA10430 537 (modified)

6:2FTS - DL 200 ng/L20 Total/NA102400 537 (modified)
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Client Sample Results
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Lab Sample ID: 320-35381-1Client Sample ID: WG-11109628-012318-DT-001
Matrix: WaterDate Collected: 01/23/18 10:00

Date Received: 01/25/18 09:55

Method: 537 (modified) - Fluorinated Alkyl Substances
RL MDL

Perfluorobutanoic acid (PFBA) 180 B 2.0 0.35 ng/L 02/01/18 09:45 02/05/18 17:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.59 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluorohexanoic acid (PFHxA) 290

2.0 0.25 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluoroheptanoic acid (PFHpA) 60

2.0 0.86 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluorooctanoic acid (PFOA) 70

2.0 0.27 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluorononanoic acid (PFNA) 5.2

2.0 0.31 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluorodecanoic acid (PFDA) 1.4 J

2.0 1.1 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluoroundecanoic acid (PFUnA) ND

2.0 0.56 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluorododecanoic acid (PFDoA) ND

2.0 1.3 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluorotridecanoic Acid (PFTriA) ND

2.0 0.29 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluorotetradecanoic acid (PFTeA) ND

2.0 0.20 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluorobutanesulfonic acid 
(PFBS)

4.2

2.0 0.17 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluorohexanesulfonic acid 
(PFHxS)

11 B

2.0 0.19 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluoroheptanesulfonic Acid 
(PFHpS)

0.36 J

2.0 0.55 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluorooctanesulfonic acid 
(PFOS)

26

2.0 0.32 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluorodecanesulfonic acid (PFDS) ND

2.0 0.35 ng/L 02/01/18 09:45 02/05/18 17:17 1Perfluorooctane Sulfonamide (FOSA) ND

20 3.1 ng/L 02/01/18 09:45 02/05/18 17:17 1N-methyl perfluorooctane 

sulfonamidoacetic acid (NMeFOSAA)

ND

20 1.9 ng/L 02/01/18 09:45 02/05/18 17:17 1N-ethyl perfluorooctane 

sulfonamidoacetic acid (NEtFOSAA)

ND

20 2.0 ng/L 02/01/18 09:45 02/05/18 17:17 16:2FTS 160

20 2.0 ng/L 02/01/18 09:45 02/05/18 17:17 18:2FTS 2.3 J

13C4 PFBA 32 25 - 150 02/01/18 09:45 02/05/18 17:17 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C2 PFHxA 70 02/01/18 09:45 02/05/18 17:17 125 - 150

13C4-PFHpA 73 02/01/18 09:45 02/05/18 17:17 125 - 150

13C4 PFOA 85 02/01/18 09:45 02/05/18 17:17 125 - 150

13C5 PFNA 95 02/01/18 09:45 02/05/18 17:17 125 - 150

13C2 PFDA 107 02/01/18 09:45 02/05/18 17:17 125 - 150

13C2 PFUnA 91 02/01/18 09:45 02/05/18 17:17 125 - 150

13C2 PFDoA 84 02/01/18 09:45 02/05/18 17:17 125 - 150

13C2-PFTeDA 71 02/01/18 09:45 02/05/18 17:17 125 - 150

13C3-PFBS 74 02/01/18 09:45 02/05/18 17:17 125 - 150

18O2 PFHxS 92 02/01/18 09:45 02/05/18 17:17 125 - 150

13C4 PFOS 93 02/01/18 09:45 02/05/18 17:17 125 - 150

13C8 FOSA 90 02/01/18 09:45 02/05/18 17:17 125 - 150

d3-NMeFOSAA 100 02/01/18 09:45 02/05/18 17:17 125 - 150

d5-NEtFOSAA 86 02/01/18 09:45 02/05/18 17:17 125 - 150

M2-6:2FTS 165 * 02/01/18 09:45 02/05/18 17:17 125 - 150

M2-8:2FTS 156 * 02/01/18 09:45 02/05/18 17:17 125 - 150

Method: 537 (modified) - Fluorinated Alkyl Substances - DL
RL MDL

Perfluoropentanoic acid (PFPeA) 790 20 5.0 ng/L 02/01/18 09:45 02/06/18 21:12 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

13C5 PFPeA 84 25 - 150 02/01/18 09:45 02/06/18 21:12 10

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Lab Sample ID: 320-35381-2Client Sample ID: WG-11109628-012318-DT-002
Matrix: WaterDate Collected: 01/23/18 11:30

Date Received: 01/25/18 09:55

Method: 537 (modified) - Fluorinated Alkyl Substances
RL MDL

Perfluoropentanoic acid (PFPeA) 270 1.9 0.48 ng/L 02/01/18 09:45 02/05/18 17:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.9 0.56 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluorohexanoic acid (PFHxA) 180

1.9 0.24 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluoroheptanoic acid (PFHpA) 65

1.9 0.82 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluorooctanoic acid (PFOA) 110

1.9 0.26 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluorononanoic acid (PFNA) ND

1.9 0.30 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluorodecanoic acid (PFDA) ND

1.9 1.1 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluoroundecanoic acid (PFUnA) ND

1.9 0.53 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluorododecanoic acid (PFDoA) ND

1.9 1.3 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluorotridecanoic Acid (PFTriA) ND

1.9 0.28 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluorotetradecanoic acid (PFTeA) ND

1.9 0.19 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluorobutanesulfonic acid 
(PFBS)

2.0

1.9 0.16 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluorohexanesulfonic acid 
(PFHxS)

21 B

1.9 0.18 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluoroheptanesulfonic Acid 
(PFHpS)

0.68 J

1.9 0.52 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluorooctanesulfonic acid 
(PFOS)

37

1.9 0.31 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluorodecanesulfonic acid (PFDS) ND

1.9 0.34 ng/L 02/01/18 09:45 02/05/18 17:25 1Perfluorooctane Sulfonamide 
(FOSA)

1.9

19 3.0 ng/L 02/01/18 09:45 02/05/18 17:25 1N-methyl perfluorooctane 

sulfonamidoacetic acid (NMeFOSAA)

ND

19 1.8 ng/L 02/01/18 09:45 02/05/18 17:25 1N-ethyl perfluorooctane 

sulfonamidoacetic acid (NEtFOSAA)

ND

13C5 PFPeA 46 25 - 150 02/01/18 09:45 02/05/18 17:25 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C2 PFHxA 68 02/01/18 09:45 02/05/18 17:25 125 - 150

13C4-PFHpA 75 02/01/18 09:45 02/05/18 17:25 125 - 150

13C4 PFOA 87 02/01/18 09:45 02/05/18 17:25 125 - 150

13C5 PFNA 112 02/01/18 09:45 02/05/18 17:25 125 - 150

13C2 PFDA 129 02/01/18 09:45 02/05/18 17:25 125 - 150

13C2 PFUnA 136 02/01/18 09:45 02/05/18 17:25 125 - 150

13C2 PFDoA 125 02/01/18 09:45 02/05/18 17:25 125 - 150

13C2-PFTeDA 93 02/01/18 09:45 02/05/18 17:25 125 - 150

13C3-PFBS 104 02/01/18 09:45 02/05/18 17:25 125 - 150

18O2 PFHxS 116 02/01/18 09:45 02/05/18 17:25 125 - 150

13C4 PFOS 133 02/01/18 09:45 02/05/18 17:25 125 - 150

13C8 FOSA 98 02/01/18 09:45 02/05/18 17:25 125 - 150

d3-NMeFOSAA 121 02/01/18 09:45 02/05/18 17:25 125 - 150

d5-NEtFOSAA 136 02/01/18 09:45 02/05/18 17:25 125 - 150

Method: 537 (modified) - Fluorinated Alkyl Substances - DL
RL MDL

Perfluorobutanoic acid (PFBA) 1100 B 19 3.4 ng/L 02/01/18 09:45 02/06/18 21:20 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

190 19 ng/L 02/01/18 09:45 02/06/18 21:20 106:2FTS 3000

190 19 ng/L 02/01/18 09:45 02/06/18 21:20 108:2FTS 110 J

13C4 PFBA 5 * 25 - 150 02/01/18 09:45 02/06/18 21:20 10

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

M2-6:2FTS 194 * 02/01/18 09:45 02/06/18 21:20 1025 - 150

M2-8:2FTS 110 02/01/18 09:45 02/06/18 21:20 1025 - 150
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Client Sample Results
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Lab Sample ID: 320-35381-3Client Sample ID: WG-11109628-012318-DT-003
Matrix: WaterDate Collected: 01/23/18 12:20

Date Received: 01/25/18 09:55

Method: 537 (modified) - Fluorinated Alkyl Substances
RL MDL

Perfluorobutanoic acid (PFBA) 230 B 2.0 0.34 ng/L 02/01/18 09:45 02/05/18 17:32 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.25 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluoroheptanoic acid (PFHpA) 290

2.0 0.27 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluorononanoic acid (PFNA) 28

2.0 0.30 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluorodecanoic acid (PFDA) 9.8

2.0 1.1 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluoroundecanoic acid (PFUnA) ND

2.0 0.54 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluorododecanoic acid (PFDoA) ND

2.0 1.3 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluorotridecanoic Acid (PFTriA) ND

2.0 0.29 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluorotetradecanoic acid (PFTeA) ND

2.0 0.20 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluorobutanesulfonic acid (PFBS) ND

2.0 0.17 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluorohexanesulfonic acid 
(PFHxS)

5.5 B

2.0 0.19 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluoroheptanesulfonic Acid 
(PFHpS)

0.84 J

2.0 0.53 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluorooctanesulfonic acid 
(PFOS)

26

2.0 0.31 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluorodecanesulfonic acid (PFDS) ND

2.0 0.34 ng/L 02/01/18 09:45 02/05/18 17:32 1Perfluorooctane Sulfonamide 
(FOSA)

1.9 J

20 3.0 ng/L 02/01/18 09:45 02/05/18 17:32 1N-methyl perfluorooctane 

sulfonamidoacetic acid (NMeFOSAA)

ND

20 1.9 ng/L 02/01/18 09:45 02/05/18 17:32 1N-ethyl perfluorooctane 

sulfonamidoacetic acid (NEtFOSAA)

ND

13C4 PFBA 14 * 25 - 150 02/01/18 09:45 02/05/18 17:32 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C4-PFHpA 66 02/01/18 09:45 02/05/18 17:32 125 - 150

13C5 PFNA 94 02/01/18 09:45 02/05/18 17:32 125 - 150

13C2 PFDA 114 02/01/18 09:45 02/05/18 17:32 125 - 150

13C2 PFUnA 118 02/01/18 09:45 02/05/18 17:32 125 - 150

13C2 PFDoA 113 02/01/18 09:45 02/05/18 17:32 125 - 150

13C2-PFTeDA 78 02/01/18 09:45 02/05/18 17:32 125 - 150

13C3-PFBS 97 02/01/18 09:45 02/05/18 17:32 125 - 150

18O2 PFHxS 110 02/01/18 09:45 02/05/18 17:32 125 - 150

13C4 PFOS 118 02/01/18 09:45 02/05/18 17:32 125 - 150

13C8 FOSA 94 02/01/18 09:45 02/05/18 17:32 125 - 150

d3-NMeFOSAA 113 02/01/18 09:45 02/05/18 17:32 125 - 150

d5-NEtFOSAA 125 02/01/18 09:45 02/05/18 17:32 125 - 150

Method: 537 (modified) - Fluorinated Alkyl Substances - DL
RL MDL

Perfluoropentanoic acid (PFPeA) 1000 39 9.6 ng/L 02/01/18 09:45 02/06/18 21:27 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

39 11 ng/L 02/01/18 09:45 02/06/18 21:27 20Perfluorohexanoic acid (PFHxA) 750

39 17 ng/L 02/01/18 09:45 02/06/18 21:27 20Perfluorooctanoic acid (PFOA) 460

390 39 ng/L 02/01/18 09:45 02/06/18 21:27 206:2FTS 7100

390 39 ng/L 02/01/18 09:45 02/06/18 21:27 208:2FTS 820

13C5 PFPeA 63 25 - 150 02/01/18 09:45 02/06/18 21:27 20

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C2 PFHxA 70 02/01/18 09:45 02/06/18 21:27 2025 - 150

13C4 PFOA 71 02/01/18 09:45 02/06/18 21:27 2025 - 150

M2-6:2FTS 130 02/01/18 09:45 02/06/18 21:27 2025 - 150

M2-8:2FTS 83 02/01/18 09:45 02/06/18 21:27 2025 - 150
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Client Sample Results
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Lab Sample ID: 320-35381-4Client Sample ID: WG-11109628-012318-DT-004
Matrix: WaterDate Collected: 01/23/18 13:15

Date Received: 01/25/18 09:55

Method: 537 (modified) - Fluorinated Alkyl Substances
RL MDL

Perfluorobutanoic acid (PFBA) 290 B 2.1 0.36 ng/L 02/01/18 09:45 02/05/18 17:40 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.1 0.26 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluoroheptanoic acid (PFHpA) 230

2.1 0.87 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluorooctanoic acid (PFOA) 350

2.1 0.28 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluorononanoic acid (PFNA) 20

2.1 0.32 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluorodecanoic acid (PFDA) 9.2

2.1 1.1 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluoroundecanoic acid (PFUnA) ND

2.1 0.56 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluorododecanoic acid (PFDoA) ND

2.1 1.3 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluorotridecanoic Acid (PFTriA) ND

2.1 0.30 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluorotetradecanoic acid (PFTeA) ND

2.1 0.21 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluorobutanesulfonic acid (PFBS) ND

2.1 0.17 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluorohexanesulfonic acid 
(PFHxS)

12 B

2.1 0.19 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluoroheptanesulfonic Acid 
(PFHpS)

0.71 J

2.1 0.55 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluorooctanesulfonic acid 
(PFOS)

23

2.1 0.33 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluorodecanesulfonic acid (PFDS) ND

2.1 0.36 ng/L 02/01/18 09:45 02/05/18 17:40 1Perfluorooctane Sulfonamide 
(FOSA)

1.7 J

21 3.2 ng/L 02/01/18 09:45 02/05/18 17:40 1N-methyl perfluorooctane 

sulfonamidoacetic acid (NMeFOSAA)

ND

21 1.9 ng/L 02/01/18 09:45 02/05/18 17:40 1N-ethyl perfluorooctane 

sulfonamidoacetic acid (NEtFOSAA)

ND

13C4 PFBA 16 * 25 - 150 02/01/18 09:45 02/05/18 17:40 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C4-PFHpA 66 02/01/18 09:45 02/05/18 17:40 125 - 150

13C4 PFOA 71 02/01/18 09:45 02/05/18 17:40 125 - 150

13C5 PFNA 97 02/01/18 09:45 02/05/18 17:40 125 - 150

13C2 PFDA 107 02/01/18 09:45 02/05/18 17:40 125 - 150

13C2 PFUnA 109 02/01/18 09:45 02/05/18 17:40 125 - 150

13C2 PFDoA 111 02/01/18 09:45 02/05/18 17:40 125 - 150

13C2-PFTeDA 64 02/01/18 09:45 02/05/18 17:40 125 - 150

13C3-PFBS 89 02/01/18 09:45 02/05/18 17:40 125 - 150

18O2 PFHxS 101 02/01/18 09:45 02/05/18 17:40 125 - 150

13C4 PFOS 111 02/01/18 09:45 02/05/18 17:40 125 - 150

13C8 FOSA 95 02/01/18 09:45 02/05/18 17:40 125 - 150

d3-NMeFOSAA 109 02/01/18 09:45 02/05/18 17:40 125 - 150

d5-NEtFOSAA 122 02/01/18 09:45 02/05/18 17:40 125 - 150

Method: 537 (modified) - Fluorinated Alkyl Substances - DL
RL MDL

Perfluoropentanoic acid (PFPeA) 840 41 10 ng/L 02/01/18 09:45 02/06/18 21:35 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

41 12 ng/L 02/01/18 09:45 02/06/18 21:35 20Perfluorohexanoic acid (PFHxA) 650

410 41 ng/L 02/01/18 09:45 02/06/18 21:35 206:2FTS 6300

410 41 ng/L 02/01/18 09:45 02/06/18 21:35 208:2FTS 730

13C5 PFPeA 65 25 - 150 02/01/18 09:45 02/06/18 21:35 20

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C2 PFHxA 65 02/01/18 09:45 02/06/18 21:35 2025 - 150

M2-6:2FTS 110 02/01/18 09:45 02/06/18 21:35 2025 - 150

M2-8:2FTS 68 02/01/18 09:45 02/06/18 21:35 2025 - 150
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Client Sample Results
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Lab Sample ID: 320-35381-5Client Sample ID: WG-11109628-012318-DT-005
Matrix: WaterDate Collected: 01/23/18 14:25

Date Received: 01/25/18 09:55

Method: 537 (modified) - Fluorinated Alkyl Substances
RL MDL

Perfluorobutanoic acid (PFBA) 200 B 2.0 0.35 ng/L 02/01/18 09:45 02/05/18 17:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

2.0 0.25 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluoroheptanoic acid (PFHpA) 280

2.0 0.27 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluorononanoic acid (PFNA) 120

2.0 0.31 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluorodecanoic acid (PFDA) 21

2.0 1.1 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluoroundecanoic acid (PFUnA) ND

2.0 0.56 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluorododecanoic acid (PFDoA) ND

2.0 1.3 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluorotridecanoic Acid (PFTriA) ND

2.0 0.29 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluorotetradecanoic acid (PFTeA) ND

2.0 0.20 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluorobutanesulfonic acid (PFBS) ND

2.0 0.17 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluorohexanesulfonic acid 
(PFHxS)

2.5 B

2.0 0.19 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluoroheptanesulfonic Acid 

(PFHpS)

ND

2.0 0.55 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluorooctanesulfonic acid 
(PFOS)

49

2.0 0.32 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluorodecanesulfonic acid (PFDS) ND

2.0 0.35 ng/L 02/01/18 09:45 02/05/18 17:56 1Perfluorooctane Sulfonamide (FOSA) ND

20 3.1 ng/L 02/01/18 09:45 02/05/18 17:56 1N-methyl perfluorooctane 

sulfonamidoacetic acid (NMeFOSAA)

ND

20 1.9 ng/L 02/01/18 09:45 02/05/18 17:56 1N-ethyl perfluorooctane 

sulfonamidoacetic acid (NEtFOSAA)

ND

20 2.0 ng/L 02/01/18 09:45 02/05/18 17:56 18:2FTS 200

13C4 PFBA 72 25 - 150 02/01/18 09:45 02/05/18 17:56 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C4-PFHpA 90 02/01/18 09:45 02/05/18 17:56 125 - 150

13C5 PFNA 95 02/01/18 09:45 02/05/18 17:56 125 - 150

13C2 PFDA 103 02/01/18 09:45 02/05/18 17:56 125 - 150

13C2 PFUnA 95 02/01/18 09:45 02/05/18 17:56 125 - 150

13C2 PFDoA 94 02/01/18 09:45 02/05/18 17:56 125 - 150

13C2-PFTeDA 101 02/01/18 09:45 02/05/18 17:56 125 - 150

13C3-PFBS 96 02/01/18 09:45 02/05/18 17:56 125 - 150

18O2 PFHxS 100 02/01/18 09:45 02/05/18 17:56 125 - 150

13C4 PFOS 99 02/01/18 09:45 02/05/18 17:56 125 - 150

13C8 FOSA 86 02/01/18 09:45 02/05/18 17:56 125 - 150

d3-NMeFOSAA 101 02/01/18 09:45 02/05/18 17:56 125 - 150

d5-NEtFOSAA 96 02/01/18 09:45 02/05/18 17:56 125 - 150

M2-8:2FTS 108 02/01/18 09:45 02/05/18 17:56 125 - 150

Method: 537 (modified) - Fluorinated Alkyl Substances - DL
RL MDL

Perfluoropentanoic acid (PFPeA) 1100 20 4.9 ng/L 02/01/18 09:45 02/06/18 21:51 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

20 5.9 ng/L 02/01/18 09:45 02/06/18 21:51 10Perfluorohexanoic acid (PFHxA) 410

20 8.6 ng/L 02/01/18 09:45 02/06/18 21:51 10Perfluorooctanoic acid (PFOA) 430

200 20 ng/L 02/01/18 09:45 02/06/18 21:51 106:2FTS 2400

13C5 PFPeA 96 25 - 150 02/01/18 09:45 02/06/18 21:51 10

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C2 PFHxA 94 02/01/18 09:45 02/06/18 21:51 1025 - 150

13C4 PFOA 91 02/01/18 09:45 02/06/18 21:51 1025 - 150

M2-6:2FTS 109 02/01/18 09:45 02/06/18 21:51 1025 - 150
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Isotope Dilution Summary
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Method: 537 (modified) - Fluorinated Alkyl Substances
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)

PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnA

32 70 73 85 95 107 91320-35381-1

Percent Isotope Dilution Recovery (Acceptance Limits)

WG-11109628-012318-DT-001

84320-35381-1 - DL WG-11109628-012318-DT-001

46 68 8775 112 129 136320-35381-2 WG-11109628-012318-DT-002

5 *320-35381-2 - DL WG-11109628-012318-DT-002

14 * 66 94 114 118320-35381-3 WG-11109628-012318-DT-003

63 70 71320-35381-3 - DL WG-11109628-012318-DT-003

16 * 7166 97 107 109320-35381-4 WG-11109628-012318-DT-004

65 65320-35381-4 - DL WG-11109628-012318-DT-004

72 90 95 103 95320-35381-5 WG-11109628-012318-DT-005

96 94 91320-35381-5 - DL WG-11109628-012318-DT-005

84 81 80 8181 88 89 80LCS 320-206479/2-A Lab Control Sample

105 99 103 100101 105 109 96LCSD 320-206479/3-A Lab Control Sample Dup

83 86 86 8685 85 91 83MB 320-206479/1-A Method Blank

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)

PFDoA PFTDA 13C3-PFBS PFHxS PFOS PFOSAd3-NMeFOSAAd5-NEtFOSAA

84 71 74 92 93 90 100 86320-35381-1

Percent Isotope Dilution Recovery (Acceptance Limits)

WG-11109628-012318-DT-001

320-35381-1 - DL WG-11109628-012318-DT-001

125 93 104 133116 98 121 136320-35381-2 WG-11109628-012318-DT-002

320-35381-2 - DL WG-11109628-012318-DT-002

113 78 97 118110 94 113 125320-35381-3 WG-11109628-012318-DT-003

320-35381-3 - DL WG-11109628-012318-DT-003

111 64 89 111101 95 109 122320-35381-4 WG-11109628-012318-DT-004

320-35381-4 - DL WG-11109628-012318-DT-004

94 101 96 99100 86 101 96320-35381-5 WG-11109628-012318-DT-005

320-35381-5 - DL WG-11109628-012318-DT-005

84 85 87 8584 80 80 80LCS 320-206479/2-A Lab Control Sample

102 101 106 10099 90 99 97LCSD 320-206479/3-A Lab Control Sample Dup

89 88 89 8787 82 87 83MB 320-206479/1-A Method Blank

Lab Sample ID Client Sample ID (25-150) (25-150)

M262FTS M282FTS

165 * 156 *320-35381-1

Percent Isotope Dilution Recovery (Acceptance Limits)

WG-11109628-012318-DT-001

320-35381-1 - DL WG-11109628-012318-DT-001

320-35381-2 WG-11109628-012318-DT-002

194 * 110320-35381-2 - DL WG-11109628-012318-DT-002

320-35381-3 WG-11109628-012318-DT-003

130 83320-35381-3 - DL WG-11109628-012318-DT-003

320-35381-4 WG-11109628-012318-DT-004

110 68320-35381-4 - DL WG-11109628-012318-DT-004

108320-35381-5 WG-11109628-012318-DT-005

109320-35381-5 - DL WG-11109628-012318-DT-005

77 96LCS 320-206479/2-A Lab Control Sample

99 117LCSD 320-206479/3-A Lab Control Sample Dup

84 96MB 320-206479/1-A Method Blank

Surrogate Legend

PFBA = 13C4 PFBA

PFPeA = 13C5 PFPeA
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Isotope Dilution Summary
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

PFHxA = 13C2 PFHxA

PFHpA = 13C4-PFHpA

PFOA = 13C4 PFOA

PFNA = 13C5 PFNA

PFDA = 13C2 PFDA

PFUnA = 13C2 PFUnA

PFDoA = 13C2 PFDoA

PFTDA = 13C2-PFTeDA

13C3-PFBS = 13C3-PFBS

PFHxS = 18O2 PFHxS

PFOS = 13C4 PFOS

PFOSA = 13C8 FOSA

d3-NMeFOSAA = d3-NMeFOSAA

d5-NEtFOSAA = d5-NEtFOSAA

M262FTS = M2-6:2FTS

M282FTS = M2-8:2FTS
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QC Sample Results
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Method: 537 (modified) - Fluorinated Alkyl Substances

Client Sample ID: Method BlankLab Sample ID: MB 320-206479/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 207004 Prep Batch: 206479

RL MDL

Perfluorobutanoic acid (PFBA) 0.402 J 2.0 0.35 ng/L 02/01/18 09:45 02/05/18 15:27 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.492.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluoropentanoic acid (PFPeA)

ND 0.582.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluorohexanoic acid (PFHxA)

ND 0.252.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluoroheptanoic acid (PFHpA)

ND 0.852.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluorooctanoic acid (PFOA)

ND 0.272.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluorononanoic acid (PFNA)

ND 0.312.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluorodecanoic acid (PFDA)

ND 1.12.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluoroundecanoic acid (PFUnA)

ND 0.552.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluorododecanoic acid (PFDoA)

ND 1.32.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluorotridecanoic Acid (PFTriA)

ND 0.292.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluorotetradecanoic acid (PFTeA)

ND 0.202.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluorobutanesulfonic acid (PFBS)

0.291 J 0.172.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluorohexanesulfonic acid (PFHxS)

ND 0.192.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluoroheptanesulfonic Acid 

(PFHpS)
ND 0.542.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluorooctanesulfonic acid (PFOS)

ND 0.322.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluorodecanesulfonic acid (PFDS)

ND 0.352.0 ng/L 02/01/18 09:45 02/05/18 15:27 1Perfluorooctane Sulfonamide (FOSA)

ND 3.120 ng/L 02/01/18 09:45 02/05/18 15:27 1N-methyl perfluorooctane 

sulfonamidoacetic acid (NMeFOSAA)
ND 1.920 ng/L 02/01/18 09:45 02/05/18 15:27 1N-ethyl perfluorooctane 

sulfonamidoacetic acid (NEtFOSAA)
ND 2.020 ng/L 02/01/18 09:45 02/05/18 15:27 16:2FTS

ND 2.020 ng/L 02/01/18 09:45 02/05/18 15:27 18:2FTS

13C4 PFBA 83 25 - 150 02/05/18 15:27 1

MB MB

Isotope Dilution

02/01/18 09:45

Dil FacPrepared AnalyzedQualifier Limits%Recovery

86 02/01/18 09:45 02/05/18 15:27 113C5 PFPeA 25 - 150

86 02/01/18 09:45 02/05/18 15:27 113C2 PFHxA 25 - 150

85 02/01/18 09:45 02/05/18 15:27 113C4-PFHpA 25 - 150

86 02/01/18 09:45 02/05/18 15:27 113C4 PFOA 25 - 150

85 02/01/18 09:45 02/05/18 15:27 113C5 PFNA 25 - 150

91 02/01/18 09:45 02/05/18 15:27 113C2 PFDA 25 - 150

83 02/01/18 09:45 02/05/18 15:27 113C2 PFUnA 25 - 150

89 02/01/18 09:45 02/05/18 15:27 113C2 PFDoA 25 - 150

88 02/01/18 09:45 02/05/18 15:27 113C2-PFTeDA 25 - 150

89 02/01/18 09:45 02/05/18 15:27 113C3-PFBS 25 - 150

87 02/01/18 09:45 02/05/18 15:27 118O2 PFHxS 25 - 150

87 02/01/18 09:45 02/05/18 15:27 113C4 PFOS 25 - 150

82 02/01/18 09:45 02/05/18 15:27 113C8 FOSA 25 - 150

87 02/01/18 09:45 02/05/18 15:27 1d3-NMeFOSAA 25 - 150

83 02/01/18 09:45 02/05/18 15:27 1d5-NEtFOSAA 25 - 150

84 02/01/18 09:45 02/05/18 15:27 1M2-6:2FTS 25 - 150

96 02/01/18 09:45 02/05/18 15:27 1M2-8:2FTS 25 - 150
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QC Sample Results
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-206479/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 207004 Prep Batch: 206479

Perfluorobutanoic acid (PFBA) 40.0 37.3 ng/L 93 78 - 138

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Perfluoropentanoic acid (PFPeA) 40.0 35.6 ng/L 89 66 - 136

Perfluorohexanoic acid (PFHxA) 40.0 36.6 ng/L 91 76 - 136

Perfluoroheptanoic acid (PFHpA) 40.0 35.8 ng/L 90 78 - 138

Perfluorooctanoic acid (PFOA) 40.0 37.1 ng/L 93 70 - 130

Perfluorononanoic acid (PFNA) 40.0 35.9 ng/L 90 77 - 137

Perfluorodecanoic acid (PFDA) 40.0 36.1 ng/L 90 74 - 134

Perfluoroundecanoic acid 

(PFUnA)

40.0 31.7 ng/L 79 68 - 128

Perfluorododecanoic acid 

(PFDoA)

40.0 38.0 ng/L 95 72 - 132

Perfluorotridecanoic Acid 

(PFTriA)

40.0 39.6 ng/L 99 56 - 163

Perfluorotetradecanoic acid 

(PFTeA)

40.0 38.7 ng/L 97 63 - 123

Perfluorobutanesulfonic acid 

(PFBS)

35.4 32.7 ng/L 92 79 - 139

Perfluorohexanesulfonic acid 

(PFHxS)

36.4 30.4 ng/L 84 77 - 137

Perfluoroheptanesulfonic Acid 

(PFHpS)

38.1 36.5 ng/L 96 83 - 143

Perfluorooctanesulfonic acid 

(PFOS)

37.1 34.0 ng/L 92 74 - 134

Perfluorodecanesulfonic acid 

(PFDS)

38.6 32.5 ng/L 84 75 - 135

Perfluorooctane Sulfonamide 

(FOSA)

40.0 35.6 ng/L 89 82 - 142

N-methyl perfluorooctane 

sulfonamidoacetic acid 

(NMeFOSAA)

40.0 36.9 ng/L 92 77 - 137

N-ethyl perfluorooctane 

sulfonamidoacetic acid 

(NEtFOSAA)

40.0 37.4 ng/L 94 79 - 139

6:2FTS 37.9 33.9 ng/L 89 82 - 142

8:2FTS 38.3 37.0 ng/L 97 80 - 140

13C4 PFBA 25 - 150

Isotope Dilution

84

LCS LCS

Qualifier Limits%Recovery

8113C5 PFPeA 25 - 150

8013C2 PFHxA 25 - 150

8113C4-PFHpA 25 - 150

8113C4 PFOA 25 - 150

8813C5 PFNA 25 - 150

8913C2 PFDA 25 - 150

8013C2 PFUnA 25 - 150

8413C2 PFDoA 25 - 150

8513C2-PFTeDA 25 - 150

8713C3-PFBS 25 - 150

8418O2 PFHxS 25 - 150

8513C4 PFOS 25 - 150

8013C8 FOSA 25 - 150
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QC Sample Results
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-206479/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 207004 Prep Batch: 206479

d3-NMeFOSAA 25 - 150

Isotope Dilution

80

LCS LCS

Qualifier Limits%Recovery

80d5-NEtFOSAA 25 - 150

77M2-6:2FTS 25 - 150

96M2-8:2FTS 25 - 150

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 320-206479/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 207004 Prep Batch: 206479

Perfluorobutanoic acid (PFBA) 40.0 38.7 ng/L 97 78 - 138 4 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Perfluoropentanoic acid (PFPeA) 40.0 37.8 ng/L 95 66 - 136 6 30

Perfluorohexanoic acid (PFHxA) 40.0 36.7 ng/L 92 76 - 136 0 30

Perfluoroheptanoic acid (PFHpA) 40.0 38.9 ng/L 97 78 - 138 8 30

Perfluorooctanoic acid (PFOA) 40.0 37.5 ng/L 94 70 - 130 1 30

Perfluorononanoic acid (PFNA) 40.0 37.4 ng/L 93 77 - 137 4 30

Perfluorodecanoic acid (PFDA) 40.0 37.6 ng/L 94 74 - 134 4 30

Perfluoroundecanoic acid 

(PFUnA)

40.0 34.0 ng/L 85 68 - 128 7 30

Perfluorododecanoic acid 

(PFDoA)

40.0 37.1 ng/L 93 72 - 132 2 30

Perfluorotridecanoic Acid 

(PFTriA)

40.0 39.5 ng/L 99 56 - 163 0 30

Perfluorotetradecanoic acid 

(PFTeA)

40.0 41.3 ng/L 103 63 - 123 6 30

Perfluorobutanesulfonic acid 

(PFBS)

35.4 34.0 ng/L 96 79 - 139 4 30

Perfluorohexanesulfonic acid 

(PFHxS)

36.4 34.3 ng/L 94 77 - 137 12 30

Perfluoroheptanesulfonic Acid 

(PFHpS)

38.1 37.0 ng/L 97 83 - 143 2 30

Perfluorooctanesulfonic acid 

(PFOS)

37.1 35.4 ng/L 95 74 - 134 4 30

Perfluorodecanesulfonic acid 

(PFDS)

38.6 35.6 ng/L 92 75 - 135 9 30

Perfluorooctane Sulfonamide 

(FOSA)

40.0 39.0 ng/L 98 82 - 142 9 30

N-methyl perfluorooctane 

sulfonamidoacetic acid 

(NMeFOSAA)

40.0 38.2 ng/L 95 77 - 137 3 30

N-ethyl perfluorooctane 

sulfonamidoacetic acid 

(NEtFOSAA)

40.0 39.1 ng/L 98 79 - 139 4 30

6:2FTS 37.9 33.5 ng/L 88 82 - 142 1 30

8:2FTS 38.3 33.5 ng/L 88 80 - 140 10 30

13C4 PFBA 25 - 150

Isotope Dilution

105

LCSD LCSD

Qualifier Limits%Recovery

9913C5 PFPeA 25 - 150

10313C2 PFHxA 25 - 150

10113C4-PFHpA 25 - 150

10013C4 PFOA 25 - 150

TestAmerica Sacramento
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QC Sample Results
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 320-206479/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 207004 Prep Batch: 206479

13C5 PFNA 25 - 150

Isotope Dilution

105

LCSD LCSD

Qualifier Limits%Recovery

10913C2 PFDA 25 - 150

9613C2 PFUnA 25 - 150

10213C2 PFDoA 25 - 150

10113C2-PFTeDA 25 - 150

10613C3-PFBS 25 - 150

9918O2 PFHxS 25 - 150

10013C4 PFOS 25 - 150

9013C8 FOSA 25 - 150

99d3-NMeFOSAA 25 - 150

97d5-NEtFOSAA 25 - 150

99M2-6:2FTS 25 - 150

117M2-8:2FTS 25 - 150

TestAmerica Sacramento
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QC Association Summary
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

LCMS

Prep Batch: 206479

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

Water 3535320-35381-1 WG-11109628-012318-DT-001 Total/NA

Water 3535320-35381-1 - DL WG-11109628-012318-DT-001 Total/NA

Water 3535320-35381-2 - DL WG-11109628-012318-DT-002 Total/NA

Water 3535320-35381-2 WG-11109628-012318-DT-002 Total/NA

Water 3535320-35381-3 WG-11109628-012318-DT-003 Total/NA

Water 3535320-35381-3 - DL WG-11109628-012318-DT-003 Total/NA

Water 3535320-35381-4 - DL WG-11109628-012318-DT-004 Total/NA

Water 3535320-35381-4 WG-11109628-012318-DT-004 Total/NA

Water 3535320-35381-5 WG-11109628-012318-DT-005 Total/NA

Water 3535320-35381-5 - DL WG-11109628-012318-DT-005 Total/NA

Water 3535MB 320-206479/1-A Method Blank Total/NA

Water 3535LCS 320-206479/2-A Lab Control Sample Total/NA

Water 3535LCSD 320-206479/3-A Lab Control Sample Dup Total/NA

Analysis Batch: 207004

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

Water 537 (modified) 206479320-35381-1 WG-11109628-012318-DT-001 Total/NA

Water 537 (modified) 206479320-35381-2 WG-11109628-012318-DT-002 Total/NA

Water 537 (modified) 206479320-35381-3 WG-11109628-012318-DT-003 Total/NA

Water 537 (modified) 206479320-35381-4 WG-11109628-012318-DT-004 Total/NA

Water 537 (modified) 206479320-35381-5 WG-11109628-012318-DT-005 Total/NA

Water 537 (modified) 206479MB 320-206479/1-A Method Blank Total/NA

Water 537 (modified) 206479LCS 320-206479/2-A Lab Control Sample Total/NA

Water 537 (modified) 206479LCSD 320-206479/3-A Lab Control Sample Dup Total/NA

Analysis Batch: 207295

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

Water 537 (modified) 206479320-35381-1 - DL WG-11109628-012318-DT-001 Total/NA

Water 537 (modified) 206479320-35381-2 - DL WG-11109628-012318-DT-002 Total/NA

Water 537 (modified) 206479320-35381-3 - DL WG-11109628-012318-DT-003 Total/NA

Water 537 (modified) 206479320-35381-4 - DL WG-11109628-012318-DT-004 Total/NA

Water 537 (modified) 206479320-35381-5 - DL WG-11109628-012318-DT-005 Total/NA

TestAmerica Sacramento
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Lab Chronicle
Client: GHD Services Inc. TestAmerica Job ID: 320-35381-1
Project/Site: 11109628-03, Cascades/Frontier

Client Sample ID: WG-11109628-012318-DT-001 Lab Sample ID: 320-35381-1
Matrix: WaterDate Collected: 01/23/18 10:00

Date Received: 01/25/18 09:55

Prep 3535 J1S02/01/18 09:45 TAL SAC206479

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 247 mL 10.00 mL

Analysis 537 (modified) 1 207004 02/05/18 17:17 JRB TAL SACTotal/NA

Prep 3535 DL 206479 02/01/18 09:45 J1S TAL SACTotal/NA 247 mL 10.00 mL

Analysis 537 (modified) DL 10 207295 02/06/18 21:12 JRB TAL SACTotal/NA

Client Sample ID: WG-11109628-012318-DT-002 Lab Sample ID: 320-35381-2
Matrix: WaterDate Collected: 01/23/18 11:30

Date Received: 01/25/18 09:55

Prep 3535 J1S02/01/18 09:45 TAL SAC206479

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 257.6 mL 10.00 mL

Analysis 537 (modified) 1 207004 02/05/18 17:25 JRB TAL SACTotal/NA

Prep 3535 DL 206479 02/01/18 09:45 J1S TAL SACTotal/NA 257.6 mL 10.00 mL

Analysis 537 (modified) DL 10 207295 02/06/18 21:20 JRB TAL SACTotal/NA

Client Sample ID: WG-11109628-012318-DT-003 Lab Sample ID: 320-35381-3
Matrix: WaterDate Collected: 01/23/18 12:20

Date Received: 01/25/18 09:55

Prep 3535 J1S02/01/18 09:45 TAL SAC206479

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 254.1 mL 10.00 mL

Analysis 537 (modified) 1 207004 02/05/18 17:32 JRB TAL SACTotal/NA

Prep 3535 DL 206479 02/01/18 09:45 J1S TAL SACTotal/NA 254.1 mL 10.00 mL

Analysis 537 (modified) DL 20 207295 02/06/18 21:27 JRB TAL SACTotal/NA

Client Sample ID: WG-11109628-012318-DT-004 Lab Sample ID: 320-35381-4
Matrix: WaterDate Collected: 01/23/18 13:15

Date Received: 01/25/18 09:55

Prep 3535 J1S02/01/18 09:45 TAL SAC206479

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 243.8 mL 10.00 mL

Analysis 537 (modified) 1 207004 02/05/18 17:40 JRB TAL SACTotal/NA

Prep 3535 DL 206479 02/01/18 09:45 J1S TAL SACTotal/NA 243.8 mL 10.00 mL

Analysis 537 (modified) DL 20 207295 02/06/18 21:35 JRB TAL SACTotal/NA

Client Sample ID: WG-11109628-012318-DT-005 Lab Sample ID: 320-35381-5
Matrix: WaterDate Collected: 01/23/18 14:25

Date Received: 01/25/18 09:55

Prep 3535 J1S02/01/18 09:45 TAL SAC206479

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 247.5 mL 10.00 mL

Analysis 537 (modified) 1 207004 02/05/18 17:56 JRB TAL SACTotal/NA

Prep 3535 DL 206479 02/01/18 09:45 J1S TAL SACTotal/NA 247.5 mL 10.00 mL
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Lab Chronicle
Client: GHD Services Inc. TestAmerica Job ID: 320-35381-1
Project/Site: 11109628-03, Cascades/Frontier

Client Sample ID: WG-11109628-012318-DT-005 Lab Sample ID: 320-35381-5
Matrix: WaterDate Collected: 01/23/18 14:25

Date Received: 01/25/18 09:55

Analysis 537 (modified) JRB02/06/18 21:5110DL TAL SAC207295

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Accreditation/Certification Summary
Client: GHD Services Inc. TestAmerica Job ID: 320-35381-1
Project/Site: 11109628-03, Cascades/Frontier

Laboratory: TestAmerica Sacramento
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number Expiration Date

New York 116662NELAP 04-01-18

Analysis Method Prep Method Matrix Analyte

The following analytes are included in this report, but accreditation/certification is not offered by the governing authority:

537 (modified) 3535 Water 6:2FTS

537 (modified) 3535 Water 8:2FTS

537 (modified) 3535 Water N-ethyl perfluorooctane sulfonamidoacetic 

acid (NEtFOSAA)
537 (modified) 3535 Water N-methyl perfluorooctane 

sulfonamidoacetic acid (NMeFOSAA)
537 (modified) 3535 Water Perfluorobutanesulfonic acid (PFBS)

537 (modified) 3535 Water Perfluorobutanoic acid (PFBA)

537 (modified) 3535 Water Perfluorodecanesulfonic acid (PFDS)

537 (modified) 3535 Water Perfluorodecanoic acid (PFDA)

537 (modified) 3535 Water Perfluorododecanoic acid (PFDoA)

537 (modified) 3535 Water Perfluoroheptanesulfonic Acid (PFHpS)

537 (modified) 3535 Water Perfluoroheptanoic acid (PFHpA)

537 (modified) 3535 Water Perfluorohexanesulfonic acid (PFHxS)

537 (modified) 3535 Water Perfluorohexanoic acid (PFHxA)

537 (modified) 3535 Water Perfluorononanoic acid (PFNA)

537 (modified) 3535 Water Perfluorooctane Sulfonamide (FOSA)

537 (modified) 3535 Water Perfluorooctanesulfonic acid (PFOS)

537 (modified) 3535 Water Perfluorooctanoic acid (PFOA)

537 (modified) 3535 Water Perfluoropentanoic acid (PFPeA)

537 (modified) 3535 Water Perfluorotetradecanoic acid (PFTeA)

537 (modified) 3535 Water Perfluorotridecanoic Acid (PFTriA)

537 (modified) 3535 Water Perfluoroundecanoic acid (PFUnA)

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

Authority Program EPA Region Identification Number Expiration Date

Arkansas DEQ 88-06866State Program 07-06-18

California State Program 9 2931 04-01-18

Connecticut State Program 1 PH-0568 09-30-18

Florida NELAP 4 E87672 06-30-18

Georgia State Program 4 10026 (NY) 03-31-18 *

Georgia State Program 4 956 03-31-18 *

Illinois NELAP 5 200003 09-30-18

Iowa State Program 7 374 03-01-19

Kansas NELAP 7 E-10187 01-31-19

Kentucky (DW) State Program 4 90029 12-31-18

Kentucky (UST) State Program 4 30 03-31-18 *

Kentucky (WW) State Program 4 90029 12-31-18

Louisiana NELAP 6 02031 06-30-18

Maine State Program 1 NY00044 12-04-18

Maryland State Program 3 294 03-31-18 *

Massachusetts State Program 1 M-NY044 06-30-18

Michigan State Program 5 9937 03-31-18 *

Minnesota NELAP 5 036-999-337 12-31-18

New Hampshire NELAP 1 2337 11-17-18

TestAmerica Sacramento

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Accreditation/Certification Summary
Client: GHD Services Inc. TestAmerica Job ID: 320-35381-1
Project/Site: 11109628-03, Cascades/Frontier

Laboratory: TestAmerica Buffalo (Continued)
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program EPA Region Identification Number Expiration Date

New Jersey NY4552NELAP 06-30-18

New York NELAP 2 10026 03-31-18 *

North Dakota State Program 8 R-176 03-31-18 *

Oklahoma State Program 6 9421 08-31-18

Oregon NELAP 10 NY200003 06-09-18

Pennsylvania NELAP 3 68-00281 07-31-18

Rhode Island State Program 1 LAO00328 12-30-18

Tennessee State Program 4 TN02970 03-31-18 *

Texas NELAP 6 T104704412-15-6 07-31-18

USDA Federal P330-11-00386 11-26-17 *

Virginia NELAP 3 460185 09-14-18

Washington State Program 10 C784 02-10-18 *

Wisconsin State Program 5 998310390 08-31-18

TestAmerica Sacramento

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Method Summary
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Method Method Description LaboratoryProtocol

EPA537 (modified) Fluorinated Alkyl Substances TAL SAC

Protocol References:

EPA = US Environmental Protection Agency

Laboratory References:

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600

TestAmerica Sacramento
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Sample Summary
TestAmerica Job ID: 320-35381-1Client: GHD Services Inc.

Project/Site: 11109628-03, Cascades/Frontier

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

320-35381-1 WG-11109628-012318-DT-001 Water 01/23/18 10:00 01/25/18 09:55

320-35381-2 WG-11109628-012318-DT-002 Water 01/23/18 11:30 01/25/18 09:55

320-35381-3 WG-11109628-012318-DT-003 Water 01/23/18 12:20 01/25/18 09:55

320-35381-4 WG-11109628-012318-DT-004 Water 01/23/18 13:15 01/25/18 09:55

320-35381-5 WG-11109628-012318-DT-005 Water 01/23/18 14:25 01/25/18 09:55

TestAmerica Sacramento
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Login Sample Receipt Checklist

Client: GHD Services Inc. Job Number: 320-35381-1

Login Number: 35381

Question Answer Comment

Creator: Turpen, Troy

List Source: TestAmerica Sacramento

List Number: 1

TrueRadioactivity either was not measured or, if measured, is at or below 
background

TrueThe cooler's custody seal, if present, is intact. 009565

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

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the sample IDs on the containers and 
the COC.

TrueSamples are received within Holding Time (Excluding tests with immediate 
HTs)..

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified

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

TrueVOA sample vials do not have headspace or bubble is <6mm (1/4") in 
diameter.

TrueIf necessary, staff have been informed of any short hold time or quick TAT 
needs

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

TrueSampling Company provided.

TrueSamples received within 48 hours of sampling.

TrueSamples requiring field filtration have been filtered in the field.

N/AChlorine Residual checked.
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ANALYTICAL REPORT
TestAmerica Laboratories, Inc.
TestAmerica Buffalo
10 Hazelwood Drive
Amherst, NY 14228-2298
Tel: (716)691-2600

TestAmerica Job ID: 480-142900-1
Client Project/Site: 11109628, Frontier Chemical -  NF POTW
Revision: 1

For:
GHD Services Inc.
2055 Niagara Falls Blvd., Suite 3
Niagara Falls, New York 14304

Attn: Sheri Finn

Authorized for release by:
11/13/2018 8:30:27 AM

Melissa Deyo, Project Manager I
(716)504-9874
melissa.deyo@testamericainc.com

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

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

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Qualifiers

GC/MS VOA

Qualifier Description

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

Qualifier

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

F2 MS/MSD RPD exceeds control limits

GC/MS Semi VOA

Qualifier Description

E Result exceeded calibration range.

Qualifier

LCMS

Qualifier Description

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

Qualifier

B Compound was found in the blank and sample.

* Isotope Dilution analyte  is outside acceptance limits.

Metals

Qualifier Description

^ ICV,CCV,ICB,CCB, ISA, ISB, CRI, CRA, DLCK or MRL standard: Instrument related QC is outside acceptance limits.

Qualifier

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

4 MS, MSD: The analyte present in the original sample is greater than 4 times the matrix spike concentration; therefore, control limits are not 

applicable.

General Chemistry

Qualifier Description

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

Qualifier

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

Glossary

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

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

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEF Toxicity Equivalent Factor (Dioxin)

TestAmerica Buffalo
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Definitions/Glossary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Glossary (Continued)

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

TEQ Toxicity Equivalent Quotient (Dioxin)

Abbreviation

TestAmerica Buffalo
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Case Narrative
Client: GHD Services Inc. TestAmerica Job ID: 480-142900-1
Project/Site: 11109628, Frontier Chemical -  NF POTW

Job ID: 480-142900-1

Laboratory: TestAmerica Buffalo

Narrative

Job Narrative

480-142900-1

Revision I

This report was revised to include additional VOC analytes for the following samples: TB-11109628-100318-DT (480-142900-6), 
WG-11109628-100318-DT-010 (480-142900-7), WG-11109628-100318-SG-012 (480-142900-10) and WG-11109628-100418-DT-017 

(480-142900-13).

Receipt 

The samples were received on 10/4/2018 1:05 PM; the samples arrived in good condition, properly preserved and, where required, on ice.  
The temperatures of the 2 coolers at receipt time were 3.4º C and 3.8º C.

GC/MS VOA 

Method(s) 624.1: The following samples were diluted to bring the concentration of target analytes within the calibration range: 
WG-11109628-100318-DT-007 (480-142900-2), WG-11109628-100318-DT-009 (480-142900-4), WG-11109628-100418-SG-014 

(480-142900-11) and WG-11109628-100418-SG-016 (480-142900-12).  Elevated reporting limits (RLs) are provided.

Method(s) 624.1: The following volatiles samples were diluted due to foaming at the time of purging during the original sample analysis: 
WG-11109628-100318-DT-015 (480-142900-8) and WG-11109628-100318-DT-013 (480-142900-9).  Elevated reporting limits (RLs) are 
provided.

Method(s) 624.1: The following samples were diluted to bring the concentration of target analytes within the calibration range: 
WG-11109628-100318-SG-006 (480-142900-1), WG-11109628-100318-SG-008 (480-142900-3), WG-11109628-100318-DT-011 
(480-142900-5), WG-11109628-100318-DT-013 (480-142900-9), WG-11109628-100318-SG-012 (480-142900-10), 

WG-11109628-100418-SG-014 (480-142900-11), WG-11109628-100418-SG-016 (480-142900-12) and WG-11109628-100418-DT-017 
(480-142900-13).  Elevated reporting limits (RLs) are provided.

Method(s) 624.1: The following samples were diluted to bring the concentration of target analytes within the calibration range: 
WG-11109628-100318-DT-009 (480-142900-4), WG-11109628-100318-DT-011 (480-142900-5[MS]) and WG-11109628-100318-DT-011 

(480-142900-5[MSD]).  Elevated reporting limits (RLs) are provided.

Method(s) 624.1: The matrix spike / matrix spike duplicate (MS/MSD) recoveries for analytical batch 480-438347 were outside control 
limits.  Sample matrix interference and/or non-homogeneity are suspected  because the associated laboratory control sample (LCS) 
recovery was within acceptance limits.

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

GC/MS Semi VOA 

Method(s) 8270D SIM ID: The 1,4-Dioxane result reported for samples WG-11109628-100318-SG-006 (480-142900-1) and 

WG-11109628-100418-SG-014 (480-142900-11) have an E flag qualifier indicating the results are over the calibration range on the raw 

data. The actual amounts are within the calibration range; however, the E flag is generated based upon the bias corrected concentration. 
The LIMS system calculates a bias correction based on the recovery of the 1,4-Dioxane-d8 isotope.

Method(s) 8270D SIM ID: The following samples were diluted to bring the concentration of target analytes within the calibration range: 

WG-11109628-100318-SG-008 (480-142900-3) and WG-11109628-100418-SG-014 (480-142900-11).  Elevated reporting limits (RLs) are 

provided.

Method(s) 8270D SIM ID: The following samples were diluted to bring the concentration of target analytes within the calibration range: 

WG-11109628-100318-DT-013 (480-142900-9) and WG-11109628-100418-SG-016 (480-142900-12).  Elevated reporting limits (RLs) are 

provided.

Method(s) 8270D SIM ID: The 1,4-Dioxane result reported for samples WG-11109628-100318-DT-013 (480-142900-9) and 

WG-11109628-100418-SG-016 (480-142900-12) have an E flag qualifier indicating the results are over the calibration range on the raw 
data. The actual amounts are within the calibration range; however, the E flag is generated based upon the bias corrected concentration. 

The LIMS system calculates a bias correction based on the recovery of the 1,4-Dioxane-d8 isotope.
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Case Narrative
Client: GHD Services Inc. TestAmerica Job ID: 480-142900-1
Project/Site: 11109628, Frontier Chemical -  NF POTW

Job ID: 480-142900-1 (Continued)

Laboratory: TestAmerica Buffalo (Continued)

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

Metals 

Method(s) 200.7 Rev 4.4: The continuing calibration blank (CCB 480-438330/37) contained Total Potassium above the reporting limit (RL).  
All reported samples associated with this CCB were either ND for this analyte or contained this analyte at a concentration greater than 10X 

the value found in the CCB; therefore, re-analysis of samples WG-11109628-100318-DT-007 (480-142900-2), 

WG-11109628-100318-DT-009 (480-142900-4), WG-11109628-100318-DT-011 (480-142900-5), WG-11109628-100318-DT-011 
(480-142900-5[MS]), WG-11109628-100318-DT-011 (480-142900-5[MSD]) and (480-142900-C-1-A PDS) was not performed.

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

LCMS 
Method(s) 537 (modified): Results for samples WG-11109628-092818-DT-001 (480-142900-14), WG-11109628-092818-DT-002 

(480-142900-15), WG-11109628-092818-DT-003 (480-142900-16), WG-11109628-092818-DT-004 (480-142900-17) and 
WG-11109628-092818-DT-005 (480-142900-18) were reported from the analysis of a diluted extract due to high concentration of the target 
analyte in the analysis of the undiluted extract. The dilution factor was applied to the labeled internal standard area counts and these area 
counts were within acceptance limits.

Method(s) 537 (modified): The Isotope Dilution Analyte (IDA) recovery associated with the following sample is below the method 
recommended limit for 13C4 PFBA: WG-11109628-092818-DT-003 (480-142900-16).  This sample was re-analyzed at dilution with 
concurring results. Generally, data quality is not considered affected if the IDA signal-to-noise ratio is greater than 10:1, which is achieved 
for all IDA in the sample.

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

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

Organic Prep 
Method(s) 3535: The following samples are a yellow color and contains sediment prior to extraction: WG-11109628-092818-DT-002 
(480-142900-15), WG-11109628-092818-DT-003 (480-142900-16), WG-11109628-092818-DT-004 (480-142900-17) and 
WG-11109628-092818-DT-005 (480-142900-18).

Method(s) 3535: The following sample is a gray color prior to extraction: WG-11109628-092818-DT-001 (480-142900-14).

Method(s) 3535: The following samples had non-settleable particulate matter which plugged the SPE extraction disk. The amount of 

sample remaining plus the weight of the bottle are recorded in the "Notes" field of the prep batch. The "Tare Weight" recorded is the weight 
of the emptied bottle: WG-11109628-092818-DT-001 (480-142900-14), WG-11109628-092818-DT-002 (480-142900-15), 

WG-11109628-092818-DT-003 (480-142900-16) and WG-11109628-092818-DT-004 (480-142900-17). The reporting limits (RLs) have 

been adjusted proportionately.

Method(s) 3535: The following samples appear to be a light yellow color after extraction: WG-11109628-092818-DT-002 (480-142900-15), 
WG-11109628-092818-DT-003 (480-142900-16), WG-11109628-092818-DT-004 (480-142900-17) and WG-11109628-092818-DT-005 

(480-142900-18).

No additional analytical or quality issues were noted, other than those described above or in the Definitions/Glossary page.
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Detection Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Client Sample ID: WG-11109628-100318-SG-006 Lab Sample ID: 480-142900-1

1,3-Dichlorobenzene

RL

25 ug/L

MDL

2.7

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA5J2.7 624.1

1,4-Dichlorobenzene 25 ug/L2.5 Total/NA54.2 J 624.1

2-Chlorotoluene 25 ug/L1.6 Total/NA5190 624.1

cis-1,2-Dichloroethene 25 ug/L2.9 Total/NA512 J 624.1

1,4-Dioxane 0.19 ug/L0.095 Total/NA11.2 E 8270D SIM ID

Iron 50.0 ug/L19.3 Total/NA12760 200.7 Rev 4.4

Potassium 500 ug/L100 Total/NA127200 200.7 Rev 4.4

Sodium 1000 ug/L324 Total/NA1134000 200.7 Rev 4.4

Total Recoverable Phenolics 10.0 ug/L5.0 Total/NA113.1 420.1

Client Sample ID: WG-11109628-100318-DT-007 Lab Sample ID: 480-142900-2

1,2-Dichlorobenzene

RL

200 ug/L

MDL

18

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA40350 624.1

1,3-Dichlorobenzene 200 ug/L22 Total/NA402100 624.1

1,4-Dichlorobenzene 200 ug/L20 Total/NA403700 624.1

2-Chlorotoluene 200 ug/L13 Total/NA40360 624.1

4-Chlorotoluene 200 ug/L11 Total/NA40100 J 624.1

Benzene 200 ug/L24 Total/NA4057 J 624.1

Chlorobenzene 200 ug/L19 Total/NA403600 624.1

cis-1,2-Dichloroethene 200 ug/L23 Total/NA4029 J 624.1

Iron 50.0 ug/L19.3 Total/NA1477 200.7 Rev 4.4

Potassium 500 ug/L100 Total/NA1207000 ^ 200.7 Rev 4.4

Sodium 1000 ug/L324 Total/NA177700 200.7 Rev 4.4

Total Recoverable Phenolics 10.0 ug/L5.0 Total/NA164.5 420.1

Client Sample ID: WG-11109628-100318-SG-008 Lab Sample ID: 480-142900-3

1,1-Dichloroethane

RL

10 ug/L

MDL

1.2

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2J6.2 624.1

1,2-Dichlorobenzene 10 ug/L0.89 Total/NA221 624.1

1,3-Dichlorobenzene 10 ug/L1.1 Total/NA287 624.1

1,4-Dichlorobenzene 10 ug/L1.0 Total/NA249 624.1

2-Chlorotoluene 10 ug/L0.66 Total/NA227 624.1

4-Chlorotoluene 10 ug/L0.55 Total/NA211 624.1

Acetone 50 ug/L4.0 Total/NA25.0 J 624.1

Benzene 10 ug/L1.2 Total/NA227 624.1

Chlorobenzene 10 ug/L0.95 Total/NA299 624.1

cis-1,2-Dichloroethene 10 ug/L1.1 Total/NA21.3 J 624.1

Toluene 10 ug/L0.91 Total/NA21.5 J 624.1

Vinyl chloride 10 ug/L1.5 Total/NA218 624.1

1,4-Dioxane 0.95 ug/L0.48 Total/NA51.9 8270D SIM ID

Arsenic 15.0 ug/L5.6 Total/NA19.4 J 200.7 Rev 4.4

Iron 50.0 ug/L19.3 Total/NA1116 200.7 Rev 4.4

Potassium 5000 ug/L1000 Total/NA103790000 200.7 Rev 4.4

Sodium 1000 ug/L324 Total/NA1291000 200.7 Rev 4.4

Total Recoverable Phenolics 10.0 ug/L5.0 Total/NA120.4 420.1

Client Sample ID: WG-11109628-100318-DT-009 Lab Sample ID: 480-142900-4

TestAmerica Buffalo

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Client Sample ID: WG-11109628-100318-DT-009 (Continued) Lab Sample ID: 480-142900-4

1,2-Dichlorobenzene

RL

50 ug/L

MDL

4.4

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10330 624.1

2-Chlorotoluene 50 ug/L3.3 Total/NA10310 624.1

4-Chlorotoluene 50 ug/L2.7 Total/NA1084 624.1

Benzene 50 ug/L6.0 Total/NA1056 624.1

cis-1,2-Dichloroethene 50 ug/L5.7 Total/NA1028 J 624.1

Tetrachloroethene 50 ug/L3.4 Total/NA104.9 J 624.1

Trichloroethene 50 ug/L6.0 Total/NA1015 J 624.1

1,3-Dichlorobenzene - DL 400 ug/L43 Total/NA802600 624.1

1,4-Dichlorobenzene - DL 400 ug/L41 Total/NA804500 624.1

Chlorobenzene - DL 400 ug/L38 Total/NA804000 624.1

Iron 50.0 ug/L19.3 Total/NA1321 200.7 Rev 4.4

Potassium 500 ug/L100 Total/NA1208000 ^ 200.7 Rev 4.4

Sodium 1000 ug/L324 Total/NA181900 200.7 Rev 4.4

Total Recoverable Phenolics 10.0 ug/L5.0 Total/NA145.9 F1 420.1

Client Sample ID: WG-11109628-100318-DT-011 Lab Sample ID: 480-142900-5

1,2-Dichlorobenzene

RL

50 ug/L

MDL

4.4

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10F269 624.1

1,3-Dichlorobenzene 50 ug/L5.4 Total/NA10120 F1 F2 624.1

1,4-Dichlorobenzene 50 ug/L5.1 Total/NA10190 F2 624.1

2-Chlorotoluene 50 ug/L3.3 Total/NA1027 J F1 F2 624.1

4-Chlorotoluene 50 ug/L2.7 Total/NA103.6 J F1 F2 624.1

Benzene 50 ug/L6.0 Total/NA107.8 J F1 F2 624.1

Chlorobenzene 50 ug/L4.8 Total/NA10370 F1 624.1

cis-1,2-Dichloroethene 50 ug/L5.7 Total/NA1027 J F1 624.1

Tetrachloroethene 50 ug/L3.4 Total/NA1010 J F1 F2 624.1

Trichloroethene 50 ug/L6.0 Total/NA1025 J F1 F2 624.1

Iron 50.0 ug/L19.3 Total/NA1228 200.7 Rev 4.4

Potassium 500 ug/L100 Total/NA1172000 ^ 200.7 Rev 4.4

Sodium 1000 ug/L324 Total/NA197300 200.7 Rev 4.4

Total Recoverable Phenolics 10.0 ug/L5.0 Total/NA16.4 J 420.1

Client Sample ID: TB-11109628-100318-DT Lab Sample ID: 480-142900-6

1,3-Dichlorobenzene

RL

5.0 ug/L

MDL

0.54

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.56 624.1

1,4-Dichlorobenzene 5.0 ug/L0.51 Total/NA10.85 J 624.1

Client Sample ID: WG-11109628-100318-SG-010 Lab Sample ID: 480-142900-7

1,1-Dichloroethane

RL

5.0 ug/L

MDL

0.59

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1J0.65 624.1

Acetone 25 ug/L2.0 Total/NA12.8 J 624.1

Client Sample ID: WG-11109628-100318-DT-015 Lab Sample ID: 480-142900-8

1,2-Dichlorobenzene

RL

50 ug/L

MDL

4.4

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1073 624.1

1,3-Dichlorobenzene 50 ug/L5.4 Total/NA10100 624.1

TestAmerica Buffalo
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Detection Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Client Sample ID: WG-11109628-100318-DT-015 (Continued) Lab Sample ID: 480-142900-8

1,4-Dichlorobenzene

RL

50 ug/L

MDL

5.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1084 624.1

2-Chlorotoluene 50 ug/L3.3 Total/NA1042 J 624.1

4-Chlorotoluene 50 ug/L2.7 Total/NA1015 J 624.1

Benzene 50 ug/L6.0 Total/NA1025 J 624.1

Chlorobenzene 50 ug/L4.8 Total/NA10110 624.1

cis-1,2-Dichloroethene 50 ug/L5.7 Total/NA1013 J 624.1

Toluene 50 ug/L4.5 Total/NA105.9 J 624.1

Arsenic 15.0 ug/L5.6 Total/NA113.3 J 200.7 Rev 4.4

Iron 50.0 ug/L19.3 Total/NA1147 200.7 Rev 4.4

Potassium 5000 ug/L1000 Total/NA103480000 200.7 Rev 4.4

Sodium 1000 ug/L324 Total/NA1262000 200.7 Rev 4.4

Total Recoverable Phenolics 10.0 ug/L5.0 Total/NA128.2 420.1

Client Sample ID: WG-11109628-100318-DT-013 Lab Sample ID: 480-142900-9

1,1-Dichloroethane

RL

50 ug/L

MDL

5.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10280 624.1

1,2-Dichlorobenzene 50 ug/L4.4 Total/NA10390 624.1

1,3-Dichlorobenzene 50 ug/L5.4 Total/NA10590 624.1

1,4-Dichlorobenzene 50 ug/L5.1 Total/NA10570 624.1

4-Chlorotoluene 50 ug/L2.7 Total/NA10580 624.1

Acetone 250 ug/L20 Total/NA1024 J 624.1

Benzene 50 ug/L6.0 Total/NA1090 624.1

Chlorobenzene 50 ug/L4.8 Total/NA10620 624.1

cis-1,2-Dichloroethene 50 ug/L5.7 Total/NA1073 624.1

Toluene 50 ug/L4.5 Total/NA1051 624.1

Vinyl chloride 50 ug/L7.5 Total/NA10260 624.1

2-Chlorotoluene - DL 100 ug/L6.6 Total/NA201200 624.1

1,4-Dioxane 3.8 ug/L1.9 Total/NA2036 E 8270D SIM ID

Arsenic 15.0 ug/L5.6 Total/NA136.6 200.7 Rev 4.4

Iron 50.0 ug/L19.3 Total/NA1190 200.7 Rev 4.4

Potassium 2500 ug/L500 Total/NA51450000 200.7 Rev 4.4

Sodium 1000 ug/L324 Total/NA1288000 200.7 Rev 4.4

Total Recoverable Phenolics 10.0 ug/L5.0 Total/NA159.8 420.1

Client Sample ID: WG-11109628-100318-SG-012 Lab Sample ID: 480-142900-10

1,2-Dichlorobenzene

RL

10 ug/L

MDL

0.89

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA2J6.2 624.1

1,3-Dichlorobenzene 10 ug/L1.1 Total/NA223 624.1

1,4-Dichlorobenzene 10 ug/L1.0 Total/NA240 624.1

2-Chlorotoluene 10 ug/L0.66 Total/NA218 624.1

4-Chlorotoluene 10 ug/L0.55 Total/NA20.76 J 624.1

Benzene 10 ug/L1.2 Total/NA23.9 J 624.1

Chlorobenzene 10 ug/L0.95 Total/NA2120 624.1

Client Sample ID: WG-11109628-100418-SG-014 Lab Sample ID: 480-142900-11

1,1-Dichloroethane

RL

50 ug/L

MDL

5.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10300 624.1

TestAmerica Buffalo

This Detection Summary does not include radiochemical test results.
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Detection Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Client Sample ID: WG-11109628-100418-SG-014 (Continued) Lab Sample ID: 480-142900-11

1,2,4-Trichlorobenzene

RL

50 ug/L

MDL

3.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10220 624.1

1,3-Dichlorobenzene 50 ug/L5.4 Total/NA10860 624.1

Acetone 250 ug/L20 Total/NA1054 J 624.1

Benzene 50 ug/L6.0 Total/NA10790 624.1

Chlorobenzene 50 ug/L4.8 Total/NA10970 624.1

cis-1,2-Dichloroethene 50 ug/L5.7 Total/NA10380 624.1

Tetrachloroethene 50 ug/L3.4 Total/NA10650 624.1

Toluene 50 ug/L4.5 Total/NA10230 624.1

Vinyl chloride 50 ug/L7.5 Total/NA1021 J 624.1

1,2-Dichlorobenzene - DL 200 ug/L18 Total/NA404000 624.1

1,4-Dichlorobenzene - DL 200 ug/L20 Total/NA402300 624.1

2-Chlorotoluene - DL 200 ug/L13 Total/NA403100 624.1

4-Chlorotoluene - DL 200 ug/L11 Total/NA401400 624.1

Trichloroethene - DL 200 ug/L24 Total/NA401800 624.1

1,4-Dioxane 0.95 ug/L0.48 Total/NA523 E 8270D SIM ID

Arsenic 15.0 ug/L5.6 Total/NA1130 200.7 Rev 4.4

Iron 50.0 ug/L19.3 Total/NA11630 200.7 Rev 4.4

Potassium 2500 ug/L500 Total/NA51280000 200.7 Rev 4.4

Sodium 1000 ug/L324 Total/NA1215000 200.7 Rev 4.4

Total Recoverable Phenolics 10.0 ug/L5.0 Total/NA1160 420.1

Client Sample ID: WG-11109628-100418-SG-016 Lab Sample ID: 480-142900-12

1,1-Dichloroethane

RL

50 ug/L

MDL

5.9

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA10220 624.1

1,2,4-Trichlorobenzene 50 ug/L3.9 Total/NA1031 J 624.1

1,2-Dichlorobenzene 50 ug/L4.4 Total/NA10490 624.1

1,3-Dichlorobenzene 50 ug/L5.4 Total/NA10840 624.1

1,4-Dichlorobenzene 50 ug/L5.1 Total/NA10820 624.1

4-Chlorotoluene 50 ug/L2.7 Total/NA10500 624.1

Acetone 250 ug/L20 Total/NA1029 J 624.1

Benzene 50 ug/L6.0 Total/NA1065 624.1

Chlorobenzene 50 ug/L4.8 Total/NA10780 624.1

cis-1,2-Dichloroethene 50 ug/L5.7 Total/NA10150 624.1

Tetrachloroethene 50 ug/L3.4 Total/NA104.9 J 624.1

Toluene 50 ug/L4.5 Total/NA1050 624.1

Trichloroethene 50 ug/L6.0 Total/NA1015 J 624.1

Vinyl chloride 50 ug/L7.5 Total/NA10190 624.1

2-Chlorotoluene - DL 100 ug/L6.6 Total/NA201400 624.1

1,4-Dioxane 3.8 ug/L1.9 Total/NA2069 E 8270D SIM ID

Arsenic 15.0 ug/L5.6 Total/NA150.5 200.7 Rev 4.4

Iron 50.0 ug/L19.3 Total/NA11140 200.7 Rev 4.4

Potassium 2500 ug/L500 Total/NA51260000 200.7 Rev 4.4

Sodium 1000 ug/L324 Total/NA1332000 200.7 Rev 4.4

Total Recoverable Phenolics 10.0 ug/L5.0 Total/NA1102 420.1

Client Sample ID: WG-11109628-100418-DT-017 Lab Sample ID: 480-142900-13

1,2-Dichlorobenzene

RL

10 ug/L

MDL

0.89

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA242 624.1

TestAmerica Buffalo
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Detection Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Client Sample ID: WG-11109628-100418-DT-017 (Continued) Lab Sample ID: 480-142900-13

1,3-Dichlorobenzene

RL

10 ug/L

MDL

1.1

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA226 624.1

1,4-Dichlorobenzene 10 ug/L1.0 Total/NA2140 624.1

2-Chlorotoluene 10 ug/L0.66 Total/NA216 624.1

4-Chlorotoluene 10 ug/L0.55 Total/NA26.3 J 624.1

Benzene 10 ug/L1.2 Total/NA24.9 J 624.1

Chlorobenzene 10 ug/L0.95 Total/NA256 624.1

Client Sample ID: WG-11109628-092818-DT-001 Lab Sample ID: 480-142900-14

Perfluorobutanoic acid (PFBA)

RL

1.7 ng/L

MDL

0.30

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA194 537 (modified)

Perfluorohexanoic acid (PFHxA) 1.7 ng/L0.50 Total/NA1160 537 (modified)

Perfluoroheptanoic acid (PFHpA) 1.7 ng/L0.21 Total/NA133 537 (modified)

Perfluorooctanoic acid (PFOA) 1.7 ng/L0.73 Total/NA121 537 (modified)

Perfluorononanoic acid (PFNA) 1.7 ng/L0.23 Total/NA11.4 J 537 (modified)

Perfluorodecanoic acid (PFDA) 1.7 ng/L0.27 Total/NA10.53 J 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 1.7 ng/L0.15 Total/NA11.6 J B 537 (modified)

Perfluorooctanesulfonic acid (PFOS) 1.7 ng/L0.46 Total/NA14.9 537 (modified)

6:2 FTS 17 ng/L1.7 Total/NA1270 537 (modified)

8:2 FTS 17 ng/L1.7 Total/NA17.6 J 537 (modified)

Perfluoropentanoic acid (PFPeA) - DL 3.4 ng/L0.84 Total/NA2470 537 (modified)

Client Sample ID: WG-11109628-092818-DT-002 Lab Sample ID: 480-142900-15

Perfluorobutanoic acid (PFBA)

RL

1.7 ng/L

MDL

0.29

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1140 537 (modified)

Perfluoropentanoic acid (PFPeA) 1.7 ng/L0.41 Total/NA1320 537 (modified)

Perfluorohexanoic acid (PFHxA) 1.7 ng/L0.48 Total/NA1160 537 (modified)

Perfluoroheptanoic acid (PFHpA) 1.7 ng/L0.21 Total/NA134 537 (modified)

Perfluorooctanoic acid (PFOA) 1.7 ng/L0.70 Total/NA144 537 (modified)

Perfluorobutanesulfonic acid (PFBS) 1.7 ng/L0.17 Total/NA12.9 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 1.7 ng/L0.14 Total/NA120 B 537 (modified)

Perfluorooctanesulfonic acid (PFOS) 1.7 ng/L0.45 Total/NA115 537 (modified)

Perfluorooctanesulfonamide (FOSA) 1.7 ng/L0.29 Total/NA10.64 J 537 (modified)

6:2 FTS - DL 83 ng/L8.3 Total/NA5680 537 (modified)

Client Sample ID: WG-11109628-092818-DT-003 Lab Sample ID: 480-142900-16

Perfluorobutanoic acid (PFBA)

RL

1.7 ng/L

MDL

0.29

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1180 537 (modified)

Perfluoropentanoic acid (PFPeA) 1.7 ng/L0.41 Total/NA1260 537 (modified)

Perfluorohexanoic acid (PFHxA) 1.7 ng/L0.49 Total/NA1180 537 (modified)

Perfluoroheptanoic acid (PFHpA) 1.7 ng/L0.21 Total/NA165 537 (modified)

Perfluorooctanoic acid (PFOA) 1.7 ng/L0.71 Total/NA1100 537 (modified)

Perfluorodecanoic acid (PFDA) 1.7 ng/L0.26 Total/NA12.6 537 (modified)

Perfluorobutanesulfonic acid (PFBS) 1.7 ng/L0.17 Total/NA11.9 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 1.7 ng/L0.14 Total/NA120 B 537 (modified)

Perfluoroheptanesulfonic Acid 

(PFHpS)

1.7 ng/L0.16 Total/NA10.48 J 537 (modified)

Perfluorooctanesulfonic acid (PFOS) 1.7 ng/L0.45 Total/NA139 537 (modified)

Perfluorooctanesulfonamide (FOSA) 1.7 ng/L0.29 Total/NA11.5 J 537 (modified)
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Detection Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Client Sample ID: WG-11109628-092818-DT-003 (Continued) Lab Sample ID: 480-142900-16

6:2 FTS - DL

RL

340 ng/L

MDL

34

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA203200 537 (modified)

8:2 FTS - DL 340 ng/L34 Total/NA2059 J 537 (modified)

Client Sample ID: WG-11109628-092818-DT-004 Lab Sample ID: 480-142900-17

Perfluorobutanoic acid (PFBA)

RL

1.7 ng/L

MDL

0.29

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1230 537 (modified)

Perfluoroheptanoic acid (PFHpA) 1.7 ng/L0.21 Total/NA1140 537 (modified)

Perfluorooctanoic acid (PFOA) 1.7 ng/L0.71 Total/NA1230 537 (modified)

Perfluorononanoic acid (PFNA) 1.7 ng/L0.22 Total/NA114 537 (modified)

Perfluorodecanoic acid (PFDA) 1.7 ng/L0.26 Total/NA13.9 537 (modified)

Perfluorobutanesulfonic acid (PFBS) 1.7 ng/L0.17 Total/NA11.5 J 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 1.7 ng/L0.14 Total/NA14.8 B 537 (modified)

Perfluoroheptanesulfonic Acid 

(PFHpS)

1.7 ng/L0.16 Total/NA10.77 J 537 (modified)

Perfluorooctanesulfonic acid (PFOS) 1.7 ng/L0.45 Total/NA111 537 (modified)

Perfluorooctanesulfonamide (FOSA) 1.7 ng/L0.29 Total/NA10.60 J 537 (modified)

Perfluoropentanoic acid (PFPeA) - DL 33 ng/L8.2 Total/NA20620 537 (modified)

Perfluorohexanoic acid (PFHxA) - DL 33 ng/L9.7 Total/NA20410 537 (modified)

6:2 FTS - DL 330 ng/L33 Total/NA203700 537 (modified)

8:2 FTS - DL 330 ng/L33 Total/NA20390 537 (modified)

Client Sample ID: WG-11109628-092818-DT-005 Lab Sample ID: 480-142900-18

Perfluorobutanoic acid (PFBA)

RL

1.6 ng/L

MDL

0.28

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1140 537 (modified)

Perfluoropentanoic acid (PFPeA) 1.6 ng/L0.40 Total/NA1290 537 (modified)

Perfluorohexanoic acid (PFHxA) 1.6 ng/L0.47 Total/NA1190 537 (modified)

Perfluoroheptanoic acid (PFHpA) 1.6 ng/L0.20 Total/NA162 537 (modified)

Perfluorooctanoic acid (PFOA) 1.6 ng/L0.69 Total/NA195 537 (modified)

Perfluorononanoic acid (PFNA) 1.6 ng/L0.22 Total/NA14.6 537 (modified)

Perfluorodecanoic acid (PFDA) 1.6 ng/L0.25 Total/NA10.89 J 537 (modified)

Perfluorobutanesulfonic acid (PFBS) 1.6 ng/L0.16 Total/NA11.1 J 537 (modified)

Perfluorohexanesulfonic acid (PFHxS) 1.6 ng/L0.14 Total/NA12.4 B 537 (modified)

Perfluorooctanesulfonic acid (PFOS) 1.6 ng/L0.44 Total/NA17.0 537 (modified)

6:2 FTS - DL 160 ng/L16 Total/NA102100 537 (modified)

8:2 FTS - DL 160 ng/L16 Total/NA1066 J 537 (modified)
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-1Client Sample ID: WG-11109628-100318-SG-006
Matrix: WaterDate Collected: 10/03/18 10:15

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane ND 25 2.9 ug/L 10/08/18 16:56 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

25 2.0 ug/L 10/08/18 16:56 51,2,4-Trichlorobenzene ND

25 2.2 ug/L 10/08/18 16:56 51,2-Dichlorobenzene ND

25 2.7 ug/L 10/08/18 16:56 51,3-Dichlorobenzene 2.7 J

25 2.5 ug/L 10/08/18 16:56 51,4-Dichlorobenzene 4.2 J

25 1.6 ug/L 10/08/18 16:56 52-Chlorotoluene 190

25 1.5 ug/L 10/08/18 16:56 53-Chlorotoluene ND

25 1.4 ug/L 10/08/18 16:56 54-Chlorotoluene ND

130 9.9 ug/L 10/08/18 16:56 5Acetone ND

25 3.0 ug/L 10/08/18 16:56 5Benzene ND

25 2.4 ug/L 10/08/18 16:56 5Chlorobenzene ND

25 2.9 ug/L 10/08/18 16:56 5cis-1,2-Dichloroethene 12 J

25 1.7 ug/L 10/08/18 16:56 5Tetrachloroethene ND

25 2.3 ug/L 10/08/18 16:56 5Toluene ND

25 3.0 ug/L 10/08/18 16:56 5Trichloroethene ND

25 3.7 ug/L 10/08/18 16:56 5Vinyl chloride ND

1,2-Dichloroethane-d4 (Surr) 96 68 - 130 10/08/18 16:56 5

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 98 10/08/18 16:56 576 - 123

Dibromofluoromethane (Surr) 91 10/08/18 16:56 575 - 123

Toluene-d8 (Surr) 90 10/08/18 16:56 577 - 120

Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)
RL MDL

1,4-Dioxane 1.2 E 0.19 0.095 ug/L 10/09/18 07:33 10/11/18 21:41 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,4-Dioxane-d8 24 15 - 110 10/09/18 07:33 10/11/18 21:41 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 200.7 Rev 4.4 - Metals (ICP)
RL MDL

Arsenic ND 15.0 5.6 ug/L 10/06/18 08:53 10/08/18 13:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 19.3 ug/L 10/06/18 08:53 10/08/18 13:11 1Iron 2760

500 100 ug/L 10/06/18 08:53 10/08/18 13:11 1Potassium 27200

1000 324 ug/L 10/06/18 08:53 10/08/18 13:11 1Sodium 134000

General Chemistry
RL MDL

Total Recoverable Phenolics 13.1 10.0 5.0 ug/L 10/05/18 13:56 10/09/18 11:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 480-142900-2Client Sample ID: WG-11109628-100318-DT-007
Matrix: WaterDate Collected: 10/03/18 10:00

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane ND 200 24 ug/L 10/05/18 15:01 40

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

200 16 ug/L 10/05/18 15:01 401,2,4-Trichlorobenzene ND

200 18 ug/L 10/05/18 15:01 401,2-Dichlorobenzene 350

200 22 ug/L 10/05/18 15:01 401,3-Dichlorobenzene 2100
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-2Client Sample ID: WG-11109628-100318-DT-007
Matrix: WaterDate Collected: 10/03/18 10:00

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

1,4-Dichlorobenzene 3700 200 20 ug/L 10/05/18 15:01 40

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

200 13 ug/L 10/05/18 15:01 402-Chlorotoluene 360

200 12 ug/L 10/05/18 15:01 403-Chlorotoluene ND

200 11 ug/L 10/05/18 15:01 404-Chlorotoluene 100 J

1000 79 ug/L 10/05/18 15:01 40Acetone ND

200 24 ug/L 10/05/18 15:01 40Benzene 57 J

200 19 ug/L 10/05/18 15:01 40Chlorobenzene 3600

200 23 ug/L 10/05/18 15:01 40cis-1,2-Dichloroethene 29 J

200 14 ug/L 10/05/18 15:01 40Tetrachloroethene ND

200 18 ug/L 10/05/18 15:01 40Toluene ND

200 24 ug/L 10/05/18 15:01 40Trichloroethene ND

200 30 ug/L 10/05/18 15:01 40Vinyl chloride ND

1,2-Dichloroethane-d4 (Surr) 95 68 - 130 10/05/18 15:01 40

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 10/05/18 15:01 4076 - 123

Dibromofluoromethane (Surr) 94 10/05/18 15:01 4075 - 123

Toluene-d8 (Surr) 90 10/05/18 15:01 4077 - 120

Method: 200.7 Rev 4.4 - Metals (ICP)
RL MDL

Arsenic ND 15.0 5.6 ug/L 10/06/18 08:53 10/08/18 13:33 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 19.3 ug/L 10/06/18 08:53 10/08/18 13:33 1Iron 477

500 100 ug/L 10/06/18 08:53 10/08/18 13:33 1Potassium 207000 ^

1000 324 ug/L 10/06/18 08:53 10/08/18 13:33 1Sodium 77700

General Chemistry
RL MDL

Total Recoverable Phenolics 64.5 10.0 5.0 ug/L 10/05/18 13:56 10/09/18 11:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 480-142900-3Client Sample ID: WG-11109628-100318-SG-008
Matrix: WaterDate Collected: 10/03/18 11:55

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane 6.2 J 10 1.2 ug/L 10/08/18 17:20 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 0.78 ug/L 10/08/18 17:20 21,2,4-Trichlorobenzene ND

10 0.89 ug/L 10/08/18 17:20 21,2-Dichlorobenzene 21

10 1.1 ug/L 10/08/18 17:20 21,3-Dichlorobenzene 87

10 1.0 ug/L 10/08/18 17:20 21,4-Dichlorobenzene 49

10 0.66 ug/L 10/08/18 17:20 22-Chlorotoluene 27

10 0.62 ug/L 10/08/18 17:20 23-Chlorotoluene ND

10 0.55 ug/L 10/08/18 17:20 24-Chlorotoluene 11

50 4.0 ug/L 10/08/18 17:20 2Acetone 5.0 J

10 1.2 ug/L 10/08/18 17:20 2Benzene 27

10 0.95 ug/L 10/08/18 17:20 2Chlorobenzene 99

10 1.1 ug/L 10/08/18 17:20 2cis-1,2-Dichloroethene 1.3 J

10 0.68 ug/L 10/08/18 17:20 2Tetrachloroethene ND

10 0.91 ug/L 10/08/18 17:20 2Toluene 1.5 J
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-3Client Sample ID: WG-11109628-100318-SG-008
Matrix: WaterDate Collected: 10/03/18 11:55

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

Trichloroethene ND 10 1.2 ug/L 10/08/18 17:20 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 1.5 ug/L 10/08/18 17:20 2Vinyl chloride 18

1,2-Dichloroethane-d4 (Surr) 95 68 - 130 10/08/18 17:20 2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 100 10/08/18 17:20 276 - 123

Dibromofluoromethane (Surr) 93 10/08/18 17:20 275 - 123

Toluene-d8 (Surr) 89 10/08/18 17:20 277 - 120

Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)
RL MDL

1,4-Dioxane 1.9 0.95 0.48 ug/L 10/09/18 07:33 10/11/18 22:04 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,4-Dioxane-d8 26 15 - 110 10/09/18 07:33 10/11/18 22:04 5

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 200.7 Rev 4.4 - Metals (ICP)
RL MDL

Arsenic 9.4 J 15.0 5.6 ug/L 10/06/18 08:53 10/08/18 13:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 19.3 ug/L 10/06/18 08:53 10/08/18 13:37 1Iron 116

5000 1000 ug/L 10/06/18 08:53 10/09/18 09:51 10Potassium 3790000

1000 324 ug/L 10/06/18 08:53 10/08/18 13:37 1Sodium 291000

General Chemistry
RL MDL

Total Recoverable Phenolics 20.4 10.0 5.0 ug/L 10/05/18 13:56 10/09/18 11:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 480-142900-4Client Sample ID: WG-11109628-100318-DT-009
Matrix: WaterDate Collected: 10/03/18 10:00

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane ND 50 5.9 ug/L 10/05/18 15:48 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 3.9 ug/L 10/05/18 15:48 101,2,4-Trichlorobenzene ND

50 4.4 ug/L 10/05/18 15:48 101,2-Dichlorobenzene 330

50 3.3 ug/L 10/05/18 15:48 102-Chlorotoluene 310

50 3.1 ug/L 10/05/18 15:48 103-Chlorotoluene ND

50 2.7 ug/L 10/05/18 15:48 104-Chlorotoluene 84

250 20 ug/L 10/05/18 15:48 10Acetone ND

50 6.0 ug/L 10/05/18 15:48 10Benzene 56

50 5.7 ug/L 10/05/18 15:48 10cis-1,2-Dichloroethene 28 J

50 3.4 ug/L 10/05/18 15:48 10Tetrachloroethene 4.9 J

50 4.5 ug/L 10/05/18 15:48 10Toluene ND

50 6.0 ug/L 10/05/18 15:48 10Trichloroethene 15 J

50 7.5 ug/L 10/05/18 15:48 10Vinyl chloride ND

1,2-Dichloroethane-d4 (Surr) 95 68 - 130 10/05/18 15:48 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 98 10/05/18 15:48 1076 - 123

Dibromofluoromethane (Surr) 92 10/05/18 15:48 1075 - 123

Toluene-d8 (Surr) 90 10/05/18 15:48 1077 - 120
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 624.1 - Volatile Organic Compounds (GC/MS) - DL
RL MDL

1,3-Dichlorobenzene 2600 400 43 ug/L 10/09/18 13:49 80

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

400 41 ug/L 10/09/18 13:49 801,4-Dichlorobenzene 4500

400 38 ug/L 10/09/18 13:49 80Chlorobenzene 4000

1,2-Dichloroethane-d4 (Surr) 92 68 - 130 10/09/18 13:49 80

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 99 10/09/18 13:49 8076 - 123

Dibromofluoromethane (Surr) 91 10/09/18 13:49 8075 - 123

Toluene-d8 (Surr) 89 10/09/18 13:49 8077 - 120

Method: 200.7 Rev 4.4 - Metals (ICP)
RL MDL

Arsenic ND 15.0 5.6 ug/L 10/06/18 08:53 10/08/18 13:41 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 19.3 ug/L 10/06/18 08:53 10/08/18 13:41 1Iron 321

500 100 ug/L 10/06/18 08:53 10/08/18 13:41 1Potassium 208000 ^

1000 324 ug/L 10/06/18 08:53 10/08/18 13:41 1Sodium 81900

General Chemistry
RL MDL

Total Recoverable Phenolics 45.9 F1 10.0 5.0 ug/L 10/05/18 13:56 10/09/18 11:37 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 480-142900-5Client Sample ID: WG-11109628-100318-DT-011
Matrix: WaterDate Collected: 10/03/18 11:08

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane ND F1 F2 50 5.9 ug/L 10/08/18 18:08 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 3.9 ug/L 10/08/18 18:08 101,2,4-Trichlorobenzene ND F1

50 4.4 ug/L 10/08/18 18:08 101,2-Dichlorobenzene 69 F2

50 5.4 ug/L 10/08/18 18:08 101,3-Dichlorobenzene 120 F1 F2

50 5.1 ug/L 10/08/18 18:08 101,4-Dichlorobenzene 190 F2

50 3.3 ug/L 10/08/18 18:08 102-Chlorotoluene 27 J F1 F2

50 3.1 ug/L 10/08/18 18:08 103-Chlorotoluene ND

50 2.7 ug/L 10/08/18 18:08 104-Chlorotoluene 3.6 J F1 F2

250 20 ug/L 10/08/18 18:08 10Acetone ND F1

50 6.0 ug/L 10/08/18 18:08 10Benzene 7.8 J F1 F2

50 4.8 ug/L 10/08/18 18:08 10Chlorobenzene 370 F1

50 5.7 ug/L 10/08/18 18:08 10cis-1,2-Dichloroethene 27 J F1

50 3.4 ug/L 10/08/18 18:08 10Tetrachloroethene 10 J F1 F2

50 4.5 ug/L 10/08/18 18:08 10Toluene ND F1 F2

50 6.0 ug/L 10/08/18 18:08 10Trichloroethene 25 J F1 F2

50 7.5 ug/L 10/08/18 18:08 10Vinyl chloride ND F2

1,2-Dichloroethane-d4 (Surr) 95 68 - 130 10/08/18 18:08 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 101 10/08/18 18:08 1076 - 123

Dibromofluoromethane (Surr) 92 10/08/18 18:08 1075 - 123

Toluene-d8 (Surr) 90 10/08/18 18:08 1077 - 120

Method: 200.7 Rev 4.4 - Metals (ICP)
RL MDL

Arsenic ND 15.0 5.6 ug/L 10/06/18 08:53 10/08/18 13:45 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 19.3 ug/L 10/06/18 08:53 10/08/18 13:45 1Iron 228

500 100 ug/L 10/06/18 08:53 10/08/18 13:45 1Potassium 172000 ^
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-5Client Sample ID: WG-11109628-100318-DT-011
Matrix: WaterDate Collected: 10/03/18 11:08

Date Received: 10/04/18 13:05

Method: 200.7 Rev 4.4 - Metals (ICP) (Continued)
RL MDL

Sodium 97300 1000 324 ug/L 10/06/18 08:53 10/08/18 13:45 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Total Recoverable Phenolics 6.4 J 10.0 5.0 ug/L 10/05/18 13:56 10/09/18 11:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 480-142900-6Client Sample ID: TB-11109628-100318-DT
Matrix: WaterDate Collected: 10/03/18 00:00

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane ND 5.0 0.59 ug/L 10/05/18 16:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.39 ug/L 10/05/18 16:36 11,2,4-Trichlorobenzene ND

5.0 0.44 ug/L 10/05/18 16:36 11,2-Dichlorobenzene ND

5.0 0.54 ug/L 10/05/18 16:36 11,3-Dichlorobenzene 0.56 J

5.0 0.51 ug/L 10/05/18 16:36 11,4-Dichlorobenzene 0.85 J

5.0 0.33 ug/L 10/05/18 16:36 12-Chlorotoluene ND

5.0 0.31 ug/L 10/05/18 16:36 13-Chlorotoluene ND

5.0 0.27 ug/L 10/05/18 16:36 14-Chlorotoluene ND

25 2.0 ug/L 10/05/18 16:36 1Acetone ND

5.0 0.60 ug/L 10/05/18 16:36 1Benzene ND

5.0 0.48 ug/L 10/05/18 16:36 1Chlorobenzene ND

5.0 0.57 ug/L 10/05/18 16:36 1cis-1,2-Dichloroethene ND

5.0 0.34 ug/L 10/05/18 16:36 1Tetrachloroethene ND

5.0 0.45 ug/L 10/05/18 16:36 1Toluene ND

5.0 0.60 ug/L 10/05/18 16:36 1Trichloroethene ND

5.0 0.75 ug/L 10/05/18 16:36 1Vinyl chloride ND

5.0 0.39 ug/L 10/05/18 16:36 11,1,1-Trichloroethane ND

5.0 0.33 ug/L 10/05/18 16:36 1cis-1,3-Dichloropropene ND

5.0 0.29 ug/L 10/05/18 16:36 1Carbon disulfide ND

5.0 0.47 ug/L 10/05/18 16:36 1Bromoform ND

5.0 0.60 ug/L 10/05/18 16:36 11,2-Dichloroethane ND

5.0 0.61 ug/L 10/05/18 16:36 11,2-Dichloropropane ND

5.0 0.48 ug/L 10/05/18 16:36 11,1,2-Trichloroethane ND

25 1.3 ug/L 10/05/18 16:36 14-Methyl-2-pentanone (MIBK) ND

5.0 0.81 ug/L 10/05/18 16:36 1Methylene Chloride ND

5.0 0.64 ug/L 10/05/18 16:36 1Chloromethane ND

5.0 1.2 ug/L 10/05/18 16:36 1Bromomethane ND

5.0 0.41 ug/L 10/05/18 16:36 1Chlorodibromomethane ND

10 3.2 ug/L 10/05/18 16:36 11,2-Dichloroethene, Total ND

5.0 0.38 ug/L 10/05/18 16:36 1Styrene ND

5.0 0.26 ug/L 10/05/18 16:36 11,1,2,2-Tetrachloroethane ND

5.0 0.87 ug/L 10/05/18 16:36 1Chloroethane ND

5.0 0.85 ug/L 10/05/18 16:36 11,1-Dichloroethene ND

25 2.0 ug/L 10/05/18 16:36 12-Hexanone ND

25 1.8 ug/L 10/05/18 16:36 12-Butanone (MEK) ND

5.0 0.46 ug/L 10/05/18 16:36 1Ethylbenzene ND

10 1.1 ug/L 10/05/18 16:36 1Xylenes, Total ND

5.0 0.44 ug/L 10/05/18 16:36 1trans-1,3-Dichloropropene ND
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-6Client Sample ID: TB-11109628-100318-DT
Matrix: WaterDate Collected: 10/03/18 00:00

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

Chloroform ND 5.0 0.54 ug/L 10/05/18 16:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.51 ug/L 10/05/18 16:36 1Carbon tetrachloride ND

5.0 0.54 ug/L 10/05/18 16:36 1Dichlorobromomethane ND

1,2-Dichloroethane-d4 (Surr) 99 68 - 130 10/05/18 16:36 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 99 10/05/18 16:36 176 - 123

Dibromofluoromethane (Surr) 96 10/05/18 16:36 175 - 123

Toluene-d8 (Surr) 92 10/05/18 16:36 177 - 120

Lab Sample ID: 480-142900-7Client Sample ID: WG-11109628-100318-SG-010
Matrix: WaterDate Collected: 10/03/18 14:50

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane 0.65 J 5.0 0.59 ug/L 10/08/18 13:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.39 ug/L 10/08/18 13:09 11,2,4-Trichlorobenzene ND

5.0 0.44 ug/L 10/08/18 13:09 11,2-Dichlorobenzene ND

5.0 0.54 ug/L 10/08/18 13:09 11,3-Dichlorobenzene ND

5.0 0.51 ug/L 10/08/18 13:09 11,4-Dichlorobenzene ND

5.0 0.33 ug/L 10/08/18 13:09 12-Chlorotoluene ND

5.0 0.31 ug/L 10/08/18 13:09 13-Chlorotoluene ND

5.0 0.27 ug/L 10/08/18 13:09 14-Chlorotoluene ND

25 2.0 ug/L 10/08/18 13:09 1Acetone 2.8 J

5.0 0.60 ug/L 10/08/18 13:09 1Benzene ND

5.0 0.48 ug/L 10/08/18 13:09 1Chlorobenzene ND

5.0 0.57 ug/L 10/08/18 13:09 1cis-1,2-Dichloroethene ND

5.0 0.34 ug/L 10/08/18 13:09 1Tetrachloroethene ND

5.0 0.45 ug/L 10/08/18 13:09 1Toluene ND

5.0 0.60 ug/L 10/08/18 13:09 1Trichloroethene ND

5.0 0.75 ug/L 10/08/18 13:09 1Vinyl chloride ND

5.0 0.39 ug/L 10/08/18 13:09 11,1,1-Trichloroethane ND

5.0 0.33 ug/L 10/08/18 13:09 1cis-1,3-Dichloropropene ND

5.0 0.29 ug/L 10/08/18 13:09 1Carbon disulfide ND

5.0 0.47 ug/L 10/08/18 13:09 1Bromoform ND

5.0 0.60 ug/L 10/08/18 13:09 11,2-Dichloroethane ND

5.0 0.61 ug/L 10/08/18 13:09 11,2-Dichloropropane ND

5.0 0.48 ug/L 10/08/18 13:09 11,1,2-Trichloroethane ND

25 1.3 ug/L 10/08/18 13:09 14-Methyl-2-pentanone (MIBK) ND

5.0 0.81 ug/L 10/08/18 13:09 1Methylene Chloride ND

5.0 0.64 ug/L 10/08/18 13:09 1Chloromethane ND

5.0 1.2 ug/L 10/08/18 13:09 1Bromomethane ND

5.0 0.41 ug/L 10/08/18 13:09 1Chlorodibromomethane ND

10 3.2 ug/L 10/08/18 13:09 11,2-Dichloroethene, Total ND

5.0 0.38 ug/L 10/08/18 13:09 1Styrene ND

5.0 0.26 ug/L 10/08/18 13:09 11,1,2,2-Tetrachloroethane ND

5.0 0.87 ug/L 10/08/18 13:09 1Chloroethane ND

5.0 0.85 ug/L 10/08/18 13:09 11,1-Dichloroethene ND

25 2.0 ug/L 10/08/18 13:09 12-Hexanone ND
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-7Client Sample ID: WG-11109628-100318-SG-010
Matrix: WaterDate Collected: 10/03/18 14:50

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

2-Butanone (MEK) ND 25 1.8 ug/L 10/08/18 13:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

5.0 0.46 ug/L 10/08/18 13:09 1Ethylbenzene ND

10 1.1 ug/L 10/08/18 13:09 1Xylenes, Total ND

5.0 0.44 ug/L 10/08/18 13:09 1trans-1,3-Dichloropropene ND

5.0 0.54 ug/L 10/08/18 13:09 1Chloroform ND

5.0 0.51 ug/L 10/08/18 13:09 1Carbon tetrachloride ND

5.0 0.54 ug/L 10/08/18 13:09 1Dichlorobromomethane ND

1,2-Dichloroethane-d4 (Surr) 97 68 - 130 10/08/18 13:09 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 100 10/08/18 13:09 176 - 123

Dibromofluoromethane (Surr) 93 10/08/18 13:09 175 - 123

Toluene-d8 (Surr) 91 10/08/18 13:09 177 - 120

Lab Sample ID: 480-142900-8Client Sample ID: WG-11109628-100318-DT-015
Matrix: WaterDate Collected: 10/03/18 14:40

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane ND 50 5.9 ug/L 10/05/18 17:23 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 3.9 ug/L 10/05/18 17:23 101,2,4-Trichlorobenzene ND

50 4.4 ug/L 10/05/18 17:23 101,2-Dichlorobenzene 73

50 5.4 ug/L 10/05/18 17:23 101,3-Dichlorobenzene 100

50 5.1 ug/L 10/05/18 17:23 101,4-Dichlorobenzene 84

50 3.3 ug/L 10/05/18 17:23 102-Chlorotoluene 42 J

50 3.1 ug/L 10/05/18 17:23 103-Chlorotoluene ND

50 2.7 ug/L 10/05/18 17:23 104-Chlorotoluene 15 J

250 20 ug/L 10/05/18 17:23 10Acetone ND

50 6.0 ug/L 10/05/18 17:23 10Benzene 25 J

50 4.8 ug/L 10/05/18 17:23 10Chlorobenzene 110

50 5.7 ug/L 10/05/18 17:23 10cis-1,2-Dichloroethene 13 J

50 3.4 ug/L 10/05/18 17:23 10Tetrachloroethene ND

50 4.5 ug/L 10/05/18 17:23 10Toluene 5.9 J

50 6.0 ug/L 10/05/18 17:23 10Trichloroethene ND

50 7.5 ug/L 10/05/18 17:23 10Vinyl chloride ND

1,2-Dichloroethane-d4 (Surr) 97 68 - 130 10/05/18 17:23 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 99 10/05/18 17:23 1076 - 123

Dibromofluoromethane (Surr) 94 10/05/18 17:23 1075 - 123

Toluene-d8 (Surr) 92 10/05/18 17:23 1077 - 120

Method: 200.7 Rev 4.4 - Metals (ICP)
RL MDL

Arsenic 13.3 J 15.0 5.6 ug/L 10/06/18 08:53 10/08/18 13:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 19.3 ug/L 10/06/18 08:53 10/08/18 13:56 1Iron 147

5000 1000 ug/L 10/06/18 08:53 10/09/18 09:54 10Potassium 3480000

1000 324 ug/L 10/06/18 08:53 10/08/18 13:56 1Sodium 262000
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-8Client Sample ID: WG-11109628-100318-DT-015
Matrix: WaterDate Collected: 10/03/18 14:40

Date Received: 10/04/18 13:05

General Chemistry
RL MDL

Total Recoverable Phenolics 28.2 10.0 5.0 ug/L 10/05/18 13:56 10/09/18 11:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 480-142900-9Client Sample ID: WG-11109628-100318-DT-013
Matrix: WaterDate Collected: 10/03/18 12:50

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane 280 50 5.9 ug/L 10/05/18 17:47 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 3.9 ug/L 10/05/18 17:47 101,2,4-Trichlorobenzene ND

50 4.4 ug/L 10/05/18 17:47 101,2-Dichlorobenzene 390

50 5.4 ug/L 10/05/18 17:47 101,3-Dichlorobenzene 590

50 5.1 ug/L 10/05/18 17:47 101,4-Dichlorobenzene 570

50 3.1 ug/L 10/05/18 17:47 103-Chlorotoluene ND

50 2.7 ug/L 10/05/18 17:47 104-Chlorotoluene 580

250 20 ug/L 10/05/18 17:47 10Acetone 24 J

50 6.0 ug/L 10/05/18 17:47 10Benzene 90

50 4.8 ug/L 10/05/18 17:47 10Chlorobenzene 620

50 5.7 ug/L 10/05/18 17:47 10cis-1,2-Dichloroethene 73

50 3.4 ug/L 10/05/18 17:47 10Tetrachloroethene ND

50 4.5 ug/L 10/05/18 17:47 10Toluene 51

50 6.0 ug/L 10/05/18 17:47 10Trichloroethene ND

50 7.5 ug/L 10/05/18 17:47 10Vinyl chloride 260

1,2-Dichloroethane-d4 (Surr) 95 68 - 130 10/05/18 17:47 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 98 10/05/18 17:47 1076 - 123

Dibromofluoromethane (Surr) 93 10/05/18 17:47 1075 - 123

Toluene-d8 (Surr) 91 10/05/18 17:47 1077 - 120

Method: 624.1 - Volatile Organic Compounds (GC/MS) - DL
RL MDL

2-Chlorotoluene 1200 100 6.6 ug/L 10/08/18 18:32 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 95 68 - 130 10/08/18 18:32 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 100 10/08/18 18:32 2076 - 123

Dibromofluoromethane (Surr) 93 10/08/18 18:32 2075 - 123

Toluene-d8 (Surr) 91 10/08/18 18:32 2077 - 120

Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)
RL MDL

1,4-Dioxane 36 E 3.8 1.9 ug/L 10/09/18 07:33 10/16/18 14:19 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,4-Dioxane-d8 28 15 - 110 10/09/18 07:33 10/16/18 14:19 20

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 200.7 Rev 4.4 - Metals (ICP)
RL MDL

Arsenic 36.6 15.0 5.6 ug/L 10/06/18 08:53 10/08/18 14:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 19.3 ug/L 10/06/18 08:53 10/08/18 14:00 1Iron 190

2500 500 ug/L 10/06/18 08:53 10/09/18 09:58 5Potassium 1450000
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-9Client Sample ID: WG-11109628-100318-DT-013
Matrix: WaterDate Collected: 10/03/18 12:50

Date Received: 10/04/18 13:05

Method: 200.7 Rev 4.4 - Metals (ICP) (Continued)
RL MDL

Sodium 288000 1000 324 ug/L 10/06/18 08:53 10/08/18 14:00 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

General Chemistry
RL MDL

Total Recoverable Phenolics 59.8 10.0 5.0 ug/L 10/05/18 13:56 10/09/18 11:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 480-142900-10Client Sample ID: WG-11109628-100318-SG-012
Matrix: WaterDate Collected: 10/03/18 16:10

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane ND 10 1.2 ug/L 10/08/18 18:56 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 0.78 ug/L 10/08/18 18:56 21,2,4-Trichlorobenzene ND

10 0.89 ug/L 10/08/18 18:56 21,2-Dichlorobenzene 6.2 J

10 1.1 ug/L 10/08/18 18:56 21,3-Dichlorobenzene 23

10 1.0 ug/L 10/08/18 18:56 21,4-Dichlorobenzene 40

10 0.66 ug/L 10/08/18 18:56 22-Chlorotoluene 18

10 0.62 ug/L 10/08/18 18:56 23-Chlorotoluene ND

10 0.55 ug/L 10/08/18 18:56 24-Chlorotoluene 0.76 J

50 4.0 ug/L 10/08/18 18:56 2Acetone ND

10 1.2 ug/L 10/08/18 18:56 2Benzene 3.9 J

10 0.95 ug/L 10/08/18 18:56 2Chlorobenzene 120

10 1.1 ug/L 10/08/18 18:56 2cis-1,2-Dichloroethene ND

10 0.68 ug/L 10/08/18 18:56 2Tetrachloroethene ND

10 0.91 ug/L 10/08/18 18:56 2Toluene ND

10 1.2 ug/L 10/08/18 18:56 2Trichloroethene ND

10 1.5 ug/L 10/08/18 18:56 2Vinyl chloride ND

10 0.77 ug/L 10/08/18 18:56 21,1,1-Trichloroethane ND

10 0.66 ug/L 10/08/18 18:56 2cis-1,3-Dichloropropene ND

10 0.57 ug/L 10/08/18 18:56 2Carbon disulfide ND

10 0.94 ug/L 10/08/18 18:56 2Bromoform ND

10 1.2 ug/L 10/08/18 18:56 21,2-Dichloroethane ND

10 1.2 ug/L 10/08/18 18:56 21,2-Dichloropropane ND

10 0.96 ug/L 10/08/18 18:56 21,1,2-Trichloroethane ND

50 2.6 ug/L 10/08/18 18:56 24-Methyl-2-pentanone (MIBK) ND

10 1.6 ug/L 10/08/18 18:56 2Methylene Chloride ND

10 1.3 ug/L 10/08/18 18:56 2Chloromethane ND

10 2.4 ug/L 10/08/18 18:56 2Bromomethane ND

10 0.83 ug/L 10/08/18 18:56 2Chlorodibromomethane ND

20 6.4 ug/L 10/08/18 18:56 21,2-Dichloroethene, Total ND

10 0.76 ug/L 10/08/18 18:56 2Styrene ND

10 0.52 ug/L 10/08/18 18:56 21,1,2,2-Tetrachloroethane ND

10 1.7 ug/L 10/08/18 18:56 2Chloroethane ND

10 1.7 ug/L 10/08/18 18:56 21,1-Dichloroethene ND

50 3.9 ug/L 10/08/18 18:56 22-Hexanone ND

50 3.5 ug/L 10/08/18 18:56 22-Butanone (MEK) ND

10 0.93 ug/L 10/08/18 18:56 2Ethylbenzene ND

20 2.2 ug/L 10/08/18 18:56 2Xylenes, Total ND

10 0.88 ug/L 10/08/18 18:56 2trans-1,3-Dichloropropene ND
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-10Client Sample ID: WG-11109628-100318-SG-012
Matrix: WaterDate Collected: 10/03/18 16:10

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

Chloroform ND 10 1.1 ug/L 10/08/18 18:56 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 1.0 ug/L 10/08/18 18:56 2Carbon tetrachloride ND

10 1.1 ug/L 10/08/18 18:56 2Dichlorobromomethane ND

1,2-Dichloroethane-d4 (Surr) 91 68 - 130 10/08/18 18:56 2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 100 10/08/18 18:56 276 - 123

Dibromofluoromethane (Surr) 89 10/08/18 18:56 275 - 123

Toluene-d8 (Surr) 90 10/08/18 18:56 277 - 120

Lab Sample ID: 480-142900-11Client Sample ID: WG-11109628-100418-SG-014
Matrix: WaterDate Collected: 10/04/18 10:15

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane 300 50 5.9 ug/L 10/05/18 18:34 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 3.9 ug/L 10/05/18 18:34 101,2,4-Trichlorobenzene 220

50 5.4 ug/L 10/05/18 18:34 101,3-Dichlorobenzene 860

50 3.1 ug/L 10/05/18 18:34 103-Chlorotoluene ND

250 20 ug/L 10/05/18 18:34 10Acetone 54 J

50 6.0 ug/L 10/05/18 18:34 10Benzene 790

50 4.8 ug/L 10/05/18 18:34 10Chlorobenzene 970

50 5.7 ug/L 10/05/18 18:34 10cis-1,2-Dichloroethene 380

50 3.4 ug/L 10/05/18 18:34 10Tetrachloroethene 650

50 4.5 ug/L 10/05/18 18:34 10Toluene 230

50 7.5 ug/L 10/05/18 18:34 10Vinyl chloride 21 J

1,2-Dichloroethane-d4 (Surr) 93 68 - 130 10/05/18 18:34 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 10/05/18 18:34 1076 - 123

Dibromofluoromethane (Surr) 92 10/05/18 18:34 1075 - 123

Toluene-d8 (Surr) 90 10/05/18 18:34 1077 - 120

Method: 624.1 - Volatile Organic Compounds (GC/MS) - DL
RL MDL

1,2-Dichlorobenzene 4000 200 18 ug/L 10/08/18 19:20 40

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

200 20 ug/L 10/08/18 19:20 401,4-Dichlorobenzene 2300

200 13 ug/L 10/08/18 19:20 402-Chlorotoluene 3100

200 11 ug/L 10/08/18 19:20 404-Chlorotoluene 1400

200 24 ug/L 10/08/18 19:20 40Trichloroethene 1800

1,2-Dichloroethane-d4 (Surr) 94 68 - 130 10/08/18 19:20 40

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 100 10/08/18 19:20 4076 - 123

Dibromofluoromethane (Surr) 92 10/08/18 19:20 4075 - 123

Toluene-d8 (Surr) 89 10/08/18 19:20 4077 - 120

Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)
RL MDL

1,4-Dioxane 23 E 0.95 0.48 ug/L 10/09/18 07:33 10/11/18 22:51 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

TestAmerica Buffalo

Page 22 of 63 11/13/2018 (Rev. 1)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17



Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-11Client Sample ID: WG-11109628-100418-SG-014
Matrix: WaterDate Collected: 10/04/18 10:15

Date Received: 10/04/18 13:05

1,4-Dioxane-d8 28 15 - 110 10/09/18 07:33 10/11/18 22:51 5

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 200.7 Rev 4.4 - Metals (ICP)
RL MDL

Arsenic 130 15.0 5.6 ug/L 10/06/18 08:53 10/08/18 14:15 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 19.3 ug/L 10/06/18 08:53 10/08/18 14:15 1Iron 1630

2500 500 ug/L 10/06/18 08:53 10/09/18 10:02 5Potassium 1280000

1000 324 ug/L 10/06/18 08:53 10/08/18 14:15 1Sodium 215000

General Chemistry
RL MDL

Total Recoverable Phenolics 160 10.0 5.0 ug/L 10/05/18 13:56 10/09/18 11:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 480-142900-12Client Sample ID: WG-11109628-100418-SG-016
Matrix: WaterDate Collected: 10/04/18 11:15

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane 220 50 5.9 ug/L 10/05/18 18:58 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50 3.9 ug/L 10/05/18 18:58 101,2,4-Trichlorobenzene 31 J

50 4.4 ug/L 10/05/18 18:58 101,2-Dichlorobenzene 490

50 5.4 ug/L 10/05/18 18:58 101,3-Dichlorobenzene 840

50 5.1 ug/L 10/05/18 18:58 101,4-Dichlorobenzene 820

50 3.1 ug/L 10/05/18 18:58 103-Chlorotoluene ND

50 2.7 ug/L 10/05/18 18:58 104-Chlorotoluene 500

250 20 ug/L 10/05/18 18:58 10Acetone 29 J

50 6.0 ug/L 10/05/18 18:58 10Benzene 65

50 4.8 ug/L 10/05/18 18:58 10Chlorobenzene 780

50 5.7 ug/L 10/05/18 18:58 10cis-1,2-Dichloroethene 150

50 3.4 ug/L 10/05/18 18:58 10Tetrachloroethene 4.9 J

50 4.5 ug/L 10/05/18 18:58 10Toluene 50

50 6.0 ug/L 10/05/18 18:58 10Trichloroethene 15 J

50 7.5 ug/L 10/05/18 18:58 10Vinyl chloride 190

1,2-Dichloroethane-d4 (Surr) 97 68 - 130 10/05/18 18:58 10

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 10/05/18 18:58 1076 - 123

Dibromofluoromethane (Surr) 92 10/05/18 18:58 1075 - 123

Toluene-d8 (Surr) 91 10/05/18 18:58 1077 - 120

Method: 624.1 - Volatile Organic Compounds (GC/MS) - DL
RL MDL

2-Chlorotoluene 1400 100 6.6 ug/L 10/08/18 19:44 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 93 68 - 130 10/08/18 19:44 20

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 98 10/08/18 19:44 2076 - 123

Dibromofluoromethane (Surr) 90 10/08/18 19:44 2075 - 123

Toluene-d8 (Surr) 90 10/08/18 19:44 2077 - 120
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-12Client Sample ID: WG-11109628-100418-SG-016
Matrix: WaterDate Collected: 10/04/18 11:15

Date Received: 10/04/18 13:05

Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)
RL MDL

1,4-Dioxane 69 E 3.8 1.9 ug/L 10/09/18 07:33 10/16/18 14:43 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,4-Dioxane-d8 21 15 - 110 10/09/18 07:33 10/16/18 14:43 20

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

Method: 200.7 Rev 4.4 - Metals (ICP)
RL MDL

Arsenic 50.5 15.0 5.6 ug/L 10/06/18 08:53 10/08/18 14:19 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

50.0 19.3 ug/L 10/06/18 08:53 10/08/18 14:19 1Iron 1140

2500 500 ug/L 10/06/18 08:53 10/09/18 10:06 5Potassium 1260000

1000 324 ug/L 10/06/18 08:53 10/08/18 14:19 1Sodium 332000

General Chemistry
RL MDL

Total Recoverable Phenolics 102 10.0 5.0 ug/L 10/05/18 13:56 10/09/18 11:43 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

Lab Sample ID: 480-142900-13Client Sample ID: WG-11109628-100418-DT-017
Matrix: WaterDate Collected: 10/04/18 10:05

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS)
RL MDL

1,1-Dichloroethane ND 10 1.2 ug/L 10/08/18 20:08 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 0.78 ug/L 10/08/18 20:08 21,2,4-Trichlorobenzene ND

10 0.89 ug/L 10/08/18 20:08 21,2-Dichlorobenzene 42

10 1.1 ug/L 10/08/18 20:08 21,3-Dichlorobenzene 26

10 1.0 ug/L 10/08/18 20:08 21,4-Dichlorobenzene 140

10 0.66 ug/L 10/08/18 20:08 22-Chlorotoluene 16

10 0.62 ug/L 10/08/18 20:08 23-Chlorotoluene ND

10 0.55 ug/L 10/08/18 20:08 24-Chlorotoluene 6.3 J

50 4.0 ug/L 10/08/18 20:08 2Acetone ND

10 1.2 ug/L 10/08/18 20:08 2Benzene 4.9 J

10 0.95 ug/L 10/08/18 20:08 2Chlorobenzene 56

10 1.1 ug/L 10/08/18 20:08 2cis-1,2-Dichloroethene ND

10 0.68 ug/L 10/08/18 20:08 2Tetrachloroethene ND

10 0.91 ug/L 10/08/18 20:08 2Toluene ND

10 1.2 ug/L 10/08/18 20:08 2Trichloroethene ND

10 1.5 ug/L 10/08/18 20:08 2Vinyl chloride ND

10 0.77 ug/L 10/08/18 20:08 21,1,1-Trichloroethane ND

10 0.66 ug/L 10/08/18 20:08 2cis-1,3-Dichloropropene ND

10 0.57 ug/L 10/08/18 20:08 2Carbon disulfide ND

10 0.94 ug/L 10/08/18 20:08 2Bromoform ND

10 1.2 ug/L 10/08/18 20:08 21,2-Dichloroethane ND

10 1.2 ug/L 10/08/18 20:08 21,2-Dichloropropane ND

10 0.96 ug/L 10/08/18 20:08 21,1,2-Trichloroethane ND

50 2.6 ug/L 10/08/18 20:08 24-Methyl-2-pentanone (MIBK) ND

10 1.6 ug/L 10/08/18 20:08 2Methylene Chloride ND

10 1.3 ug/L 10/08/18 20:08 2Chloromethane ND

10 2.4 ug/L 10/08/18 20:08 2Bromomethane ND

10 0.83 ug/L 10/08/18 20:08 2Chlorodibromomethane ND

20 6.4 ug/L 10/08/18 20:08 21,2-Dichloroethene, Total ND
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-13Client Sample ID: WG-11109628-100418-DT-017
Matrix: WaterDate Collected: 10/04/18 10:05

Date Received: 10/04/18 13:05

Method: 624.1 - Volatile Organic Compounds (GC/MS) (Continued)
RL MDL

Styrene ND 10 0.76 ug/L 10/08/18 20:08 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

10 0.52 ug/L 10/08/18 20:08 21,1,2,2-Tetrachloroethane ND

10 1.7 ug/L 10/08/18 20:08 2Chloroethane ND

10 1.7 ug/L 10/08/18 20:08 21,1-Dichloroethene ND

50 3.9 ug/L 10/08/18 20:08 22-Hexanone ND

50 3.5 ug/L 10/08/18 20:08 22-Butanone (MEK) ND

10 0.93 ug/L 10/08/18 20:08 2Ethylbenzene ND

20 2.2 ug/L 10/08/18 20:08 2Xylenes, Total ND

10 0.88 ug/L 10/08/18 20:08 2trans-1,3-Dichloropropene ND

10 1.1 ug/L 10/08/18 20:08 2Chloroform ND

10 1.0 ug/L 10/08/18 20:08 2Carbon tetrachloride ND

10 1.1 ug/L 10/08/18 20:08 2Dichlorobromomethane ND

1,2-Dichloroethane-d4 (Surr) 92 68 - 130 10/08/18 20:08 2

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 98 10/08/18 20:08 276 - 123

Dibromofluoromethane (Surr) 91 10/08/18 20:08 275 - 123

Toluene-d8 (Surr) 88 10/08/18 20:08 277 - 120

Lab Sample ID: 480-142900-14Client Sample ID: WG-11109628-092818-DT-001
Matrix: WaterDate Collected: 09/28/18 09:45

Date Received: 10/04/18 13:05

Method: 537 (modified) - Fluorinated Alkyl Substances
RL MDL

Perfluorobutanoic acid (PFBA) 94 1.7 0.30 ng/L 10/12/18 09:47 10/16/18 00:56 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.7 0.50 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluorohexanoic acid (PFHxA) 160

1.7 0.21 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluoroheptanoic acid (PFHpA) 33

1.7 0.73 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluorooctanoic acid (PFOA) 21

1.7 0.23 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluorononanoic acid (PFNA) 1.4 J

1.7 0.27 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluorodecanoic acid (PFDA) 0.53 J

1.7 0.95 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluoroundecanoic acid (PFUnA) ND

1.7 0.47 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluorododecanoic acid (PFDoA) ND

1.7 1.1 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluorotridecanoic acid (PFTriA) ND

1.7 0.25 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluorotetradecanoic acid (PFTeA) ND

1.7 0.17 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluorobutanesulfonic acid (PFBS) ND

1.7 0.15 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluorohexanesulfonic acid 

(PFHxS)

1.6 J B

1.7 0.16 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluoroheptanesulfonic Acid 

(PFHpS)

ND

1.7 0.46 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluorooctanesulfonic acid 

(PFOS)

4.9

1.7 0.27 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluorodecanesulfonic acid (PFDS) ND

1.7 0.30 ng/L 10/12/18 09:47 10/16/18 00:56 1Perfluorooctanesulfonamide (FOSA) ND

17 2.7 ng/L 10/12/18 09:47 10/16/18 00:56 1N-methylperfluorooctanesulfonamidoa

cetic acid (NMeFOSAA)

ND

17 1.6 ng/L 10/12/18 09:47 10/16/18 00:56 1N-ethylperfluorooctanesulfonamidoac

etic acid (NEtFOSAA)

ND

17 1.7 ng/L 10/12/18 09:47 10/16/18 00:56 16:2 FTS 270

17 1.7 ng/L 10/12/18 09:47 10/16/18 00:56 18:2 FTS 7.6 J
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-14Client Sample ID: WG-11109628-092818-DT-001
Matrix: WaterDate Collected: 09/28/18 09:45

Date Received: 10/04/18 13:05

13C4 PFBA 69 25 - 150 10/12/18 09:47 10/16/18 00:56 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C2 PFHxA 85 10/12/18 09:47 10/16/18 00:56 125 - 150

13C4 PFHpA 93 10/12/18 09:47 10/16/18 00:56 125 - 150

13C4 PFOA 94 10/12/18 09:47 10/16/18 00:56 125 - 150

13C5 PFNA 91 10/12/18 09:47 10/16/18 00:56 125 - 150

13C2 PFDA 85 10/12/18 09:47 10/16/18 00:56 125 - 150

13C2 PFUnA 78 10/12/18 09:47 10/16/18 00:56 125 - 150

13C2 PFDoA 67 10/12/18 09:47 10/16/18 00:56 125 - 150

13C2 PFTeDA 57 10/12/18 09:47 10/16/18 00:56 125 - 150

13C3 PFBS 87 10/12/18 09:47 10/16/18 00:56 125 - 150

18O2 PFHxS 93 10/12/18 09:47 10/16/18 00:56 125 - 150

13C4 PFOS 87 10/12/18 09:47 10/16/18 00:56 125 - 150

13C8 FOSA 84 10/12/18 09:47 10/16/18 00:56 125 - 150

d3-NMeFOSAA 102 10/12/18 09:47 10/16/18 00:56 125 - 150

d5-NEtFOSAA 86 10/12/18 09:47 10/16/18 00:56 125 - 150

M2-6:2 FTS 120 10/12/18 09:47 10/16/18 00:56 125 - 150

M2-8:2 FTS 92 10/12/18 09:47 10/16/18 00:56 125 - 150

Method: 537 (modified) - Fluorinated Alkyl Substances - DL
RL MDL

Perfluoropentanoic acid (PFPeA) 470 3.4 0.84 ng/L 10/12/18 09:47 10/19/18 10:51 2

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

13C5 PFPeA 83 25 - 150 10/12/18 09:47 10/19/18 10:51 2

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 480-142900-15Client Sample ID: WG-11109628-092818-DT-002
Matrix: WaterDate Collected: 09/28/18 10:10

Date Received: 10/04/18 13:05

Method: 537 (modified) - Fluorinated Alkyl Substances
RL MDL

Perfluorobutanoic acid (PFBA) 140 1.7 0.29 ng/L 10/12/18 09:47 10/16/18 01:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.7 0.41 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluoropentanoic acid (PFPeA) 320

1.7 0.48 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluorohexanoic acid (PFHxA) 160

1.7 0.21 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluoroheptanoic acid (PFHpA) 34

1.7 0.70 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluorooctanoic acid (PFOA) 44

1.7 0.22 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluorononanoic acid (PFNA) ND

1.7 0.26 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluorodecanoic acid (PFDA) ND

1.7 0.91 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluoroundecanoic acid (PFUnA) ND

1.7 0.45 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluorododecanoic acid (PFDoA) ND

1.7 1.1 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluorotridecanoic acid (PFTriA) ND

1.7 0.24 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluorotetradecanoic acid (PFTeA) ND

1.7 0.17 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluorobutanesulfonic acid 

(PFBS)

2.9

1.7 0.14 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluorohexanesulfonic acid 

(PFHxS)

20 B

1.7 0.16 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluoroheptanesulfonic Acid 

(PFHpS)

ND

1.7 0.45 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluorooctanesulfonic acid 

(PFOS)

15

1.7 0.26 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluorodecanesulfonic acid (PFDS) ND

1.7 0.29 ng/L 10/12/18 09:47 10/16/18 01:03 1Perfluorooctanesulfonamide 

(FOSA)

0.64 J
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-15Client Sample ID: WG-11109628-092818-DT-002
Matrix: WaterDate Collected: 09/28/18 10:10

Date Received: 10/04/18 13:05

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)
RL MDL

N-methylperfluorooctanesulfonamidoa

cetic acid (NMeFOSAA)

ND 17 2.6 ng/L 10/12/18 09:47 10/16/18 01:03 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

17 1.6 ng/L 10/12/18 09:47 10/16/18 01:03 1N-ethylperfluorooctanesulfonamidoac

etic acid (NEtFOSAA)

ND

13C4 PFBA 30 25 - 150 10/12/18 09:47 10/16/18 01:03 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 57 10/12/18 09:47 10/16/18 01:03 125 - 150

13C2 PFHxA 65 10/12/18 09:47 10/16/18 01:03 125 - 150

13C4 PFHpA 77 10/12/18 09:47 10/16/18 01:03 125 - 150

13C4 PFOA 89 10/12/18 09:47 10/16/18 01:03 125 - 150

13C5 PFNA 95 10/12/18 09:47 10/16/18 01:03 125 - 150

13C2 PFDA 99 10/12/18 09:47 10/16/18 01:03 125 - 150

13C2 PFUnA 94 10/12/18 09:47 10/16/18 01:03 125 - 150

13C2 PFDoA 89 10/12/18 09:47 10/16/18 01:03 125 - 150

13C2 PFTeDA 59 10/12/18 09:47 10/16/18 01:03 125 - 150

13C3 PFBS 81 10/12/18 09:47 10/16/18 01:03 125 - 150

18O2 PFHxS 84 10/12/18 09:47 10/16/18 01:03 125 - 150

13C4 PFOS 89 10/12/18 09:47 10/16/18 01:03 125 - 150

13C8 FOSA 89 10/12/18 09:47 10/16/18 01:03 125 - 150

d3-NMeFOSAA 121 10/12/18 09:47 10/16/18 01:03 125 - 150

d5-NEtFOSAA 120 10/12/18 09:47 10/16/18 01:03 125 - 150

Method: 537 (modified) - Fluorinated Alkyl Substances - DL
RL MDL

6:2 FTS 680 83 8.3 ng/L 10/12/18 09:47 10/19/18 10:59 5

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

83 8.3 ng/L 10/12/18 09:47 10/19/18 10:59 58:2 FTS ND

M2-6:2 FTS 142 25 - 150 10/12/18 09:47 10/19/18 10:59 5

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

M2-8:2 FTS 106 10/12/18 09:47 10/19/18 10:59 525 - 150

Lab Sample ID: 480-142900-16Client Sample ID: WG-11109628-092818-DT-003
Matrix: WaterDate Collected: 09/28/18 10:30

Date Received: 10/04/18 13:05

Method: 537 (modified) - Fluorinated Alkyl Substances
RL MDL

Perfluorobutanoic acid (PFBA) 180 1.7 0.29 ng/L 10/12/18 09:47 10/16/18 01:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.7 0.41 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluoropentanoic acid (PFPeA) 260

1.7 0.49 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluorohexanoic acid (PFHxA) 180

1.7 0.21 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluoroheptanoic acid (PFHpA) 65

1.7 0.71 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluorooctanoic acid (PFOA) 100

1.7 0.23 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluorononanoic acid (PFNA) ND

1.7 0.26 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluorodecanoic acid (PFDA) 2.6

1.7 0.92 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluoroundecanoic acid (PFUnA) ND

1.7 0.46 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluorododecanoic acid (PFDoA) ND

1.7 1.1 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluorotridecanoic acid (PFTriA) ND

1.7 0.24 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluorotetradecanoic acid (PFTeA) ND

1.7 0.17 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluorobutanesulfonic acid 

(PFBS)

1.9
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-16Client Sample ID: WG-11109628-092818-DT-003
Matrix: WaterDate Collected: 09/28/18 10:30

Date Received: 10/04/18 13:05

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)
RL MDL

Perfluorohexanesulfonic acid 

(PFHxS)

20 B 1.7 0.14 ng/L 10/12/18 09:47 10/16/18 01:11 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.7 0.16 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluoroheptanesulfonic Acid 

(PFHpS)

0.48 J

1.7 0.45 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluorooctanesulfonic acid 

(PFOS)

39

1.7 0.27 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluorodecanesulfonic acid (PFDS) ND

1.7 0.29 ng/L 10/12/18 09:47 10/16/18 01:11 1Perfluorooctanesulfonamide 

(FOSA)

1.5 J

17 2.6 ng/L 10/12/18 09:47 10/16/18 01:11 1N-methylperfluorooctanesulfonamidoa

cetic acid (NMeFOSAA)

ND

17 1.6 ng/L 10/12/18 09:47 10/16/18 01:11 1N-ethylperfluorooctanesulfonamidoac

etic acid (NEtFOSAA)

ND

13C4 PFBA 7 * 25 - 150 10/12/18 09:47 10/16/18 01:11 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 46 10/12/18 09:47 10/16/18 01:11 125 - 150

13C2 PFHxA 59 10/12/18 09:47 10/16/18 01:11 125 - 150

13C4 PFHpA 74 10/12/18 09:47 10/16/18 01:11 125 - 150

13C4 PFOA 81 10/12/18 09:47 10/16/18 01:11 125 - 150

13C5 PFNA 87 10/12/18 09:47 10/16/18 01:11 125 - 150

13C2 PFDA 98 10/12/18 09:47 10/16/18 01:11 125 - 150

13C2 PFUnA 95 10/12/18 09:47 10/16/18 01:11 125 - 150

13C2 PFDoA 87 10/12/18 09:47 10/16/18 01:11 125 - 150

13C2 PFTeDA 57 10/12/18 09:47 10/16/18 01:11 125 - 150

13C3 PFBS 81 10/12/18 09:47 10/16/18 01:11 125 - 150

18O2 PFHxS 85 10/12/18 09:47 10/16/18 01:11 125 - 150

13C4 PFOS 89 10/12/18 09:47 10/16/18 01:11 125 - 150

13C8 FOSA 84 10/12/18 09:47 10/16/18 01:11 125 - 150

d3-NMeFOSAA 105 10/12/18 09:47 10/16/18 01:11 125 - 150

d5-NEtFOSAA 115 10/12/18 09:47 10/16/18 01:11 125 - 150

Method: 537 (modified) - Fluorinated Alkyl Substances - DL
RL MDL

6:2 FTS 3200 340 34 ng/L 10/12/18 09:47 10/19/18 11:06 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

340 34 ng/L 10/12/18 09:47 10/19/18 11:06 208:2 FTS 59 J

M2-6:2 FTS 110 25 - 150 10/12/18 09:47 10/19/18 11:06 20

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

M2-8:2 FTS 106 10/12/18 09:47 10/19/18 11:06 2025 - 150

Lab Sample ID: 480-142900-17Client Sample ID: WG-11109628-092818-DT-004
Matrix: WaterDate Collected: 09/28/18 10:55

Date Received: 10/04/18 13:05

Method: 537 (modified) - Fluorinated Alkyl Substances
RL MDL

Perfluorobutanoic acid (PFBA) 230 1.7 0.29 ng/L 10/12/18 09:47 10/16/18 01:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.7 0.21 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluoroheptanoic acid (PFHpA) 140

1.7 0.71 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluorooctanoic acid (PFOA) 230

1.7 0.22 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluorononanoic acid (PFNA) 14

1.7 0.26 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluorodecanoic acid (PFDA) 3.9

1.7 0.92 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluoroundecanoic acid (PFUnA) ND
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-17Client Sample ID: WG-11109628-092818-DT-004
Matrix: WaterDate Collected: 09/28/18 10:55

Date Received: 10/04/18 13:05

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)
RL MDL

Perfluorododecanoic acid (PFDoA) ND 1.7 0.46 ng/L 10/12/18 09:47 10/16/18 01:25 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.7 1.1 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluorotridecanoic acid (PFTriA) ND

1.7 0.24 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluorotetradecanoic acid (PFTeA) ND

1.7 0.17 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluorobutanesulfonic acid 

(PFBS)

1.5 J

1.7 0.14 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluorohexanesulfonic acid 

(PFHxS)

4.8 B

1.7 0.16 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluoroheptanesulfonic Acid 

(PFHpS)

0.77 J

1.7 0.45 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluorooctanesulfonic acid 

(PFOS)

11

1.7 0.27 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluorodecanesulfonic acid (PFDS) ND

1.7 0.29 ng/L 10/12/18 09:47 10/16/18 01:25 1Perfluorooctanesulfonamide 

(FOSA)

0.60 J

17 2.6 ng/L 10/12/18 09:47 10/16/18 01:25 1N-methylperfluorooctanesulfonamidoa

cetic acid (NMeFOSAA)

ND

17 1.6 ng/L 10/12/18 09:47 10/16/18 01:25 1N-ethylperfluorooctanesulfonamidoac

etic acid (NEtFOSAA)

ND

13C4 PFBA 28 25 - 150 10/12/18 09:47 10/16/18 01:25 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C4 PFHpA 80 10/12/18 09:47 10/16/18 01:25 125 - 150

13C4 PFOA 89 10/12/18 09:47 10/16/18 01:25 125 - 150

13C5 PFNA 101 10/12/18 09:47 10/16/18 01:25 125 - 150

13C2 PFDA 111 10/12/18 09:47 10/16/18 01:25 125 - 150

13C2 PFUnA 106 10/12/18 09:47 10/16/18 01:25 125 - 150

13C2 PFDoA 96 10/12/18 09:47 10/16/18 01:25 125 - 150

13C2 PFTeDA 65 10/12/18 09:47 10/16/18 01:25 125 - 150

13C3 PFBS 88 10/12/18 09:47 10/16/18 01:25 125 - 150

18O2 PFHxS 96 10/12/18 09:47 10/16/18 01:25 125 - 150

13C4 PFOS 99 10/12/18 09:47 10/16/18 01:25 125 - 150

13C8 FOSA 95 10/12/18 09:47 10/16/18 01:25 125 - 150

d3-NMeFOSAA 128 10/12/18 09:47 10/16/18 01:25 125 - 150

d5-NEtFOSAA 133 10/12/18 09:47 10/16/18 01:25 125 - 150

Method: 537 (modified) - Fluorinated Alkyl Substances - DL
RL MDL

Perfluoropentanoic acid (PFPeA) 620 33 8.2 ng/L 10/12/18 09:47 10/19/18 11:14 20

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

33 9.7 ng/L 10/12/18 09:47 10/19/18 11:14 20Perfluorohexanoic acid (PFHxA) 410

330 33 ng/L 10/12/18 09:47 10/19/18 11:14 206:2 FTS 3700

330 33 ng/L 10/12/18 09:47 10/19/18 11:14 208:2 FTS 390

13C5 PFPeA 85 25 - 150 10/12/18 09:47 10/19/18 11:14 20

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C2 PFHxA 86 10/12/18 09:47 10/19/18 11:14 2025 - 150

M2-6:2 FTS 121 10/12/18 09:47 10/19/18 11:14 2025 - 150

M2-8:2 FTS 66 10/12/18 09:47 10/19/18 11:14 2025 - 150
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Client Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID: 480-142900-18Client Sample ID: WG-11109628-092818-DT-005
Matrix: WaterDate Collected: 09/28/18 11:09

Date Received: 10/04/18 13:05

Method: 537 (modified) - Fluorinated Alkyl Substances
RL MDL

Perfluorobutanoic acid (PFBA) 140 1.6 0.28 ng/L 10/12/18 09:47 10/16/18 01:33 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.6 0.40 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluoropentanoic acid (PFPeA) 290

1.6 0.47 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluorohexanoic acid (PFHxA) 190

1.6 0.20 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluoroheptanoic acid (PFHpA) 62

1.6 0.69 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluorooctanoic acid (PFOA) 95

1.6 0.22 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluorononanoic acid (PFNA) 4.6

1.6 0.25 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluorodecanoic acid (PFDA) 0.89 J

1.6 0.90 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluoroundecanoic acid (PFUnA) ND

1.6 0.45 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluorododecanoic acid (PFDoA) ND

1.6 1.1 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluorotridecanoic acid (PFTriA) ND

1.6 0.24 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluorotetradecanoic acid (PFTeA) ND

1.6 0.16 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluorobutanesulfonic acid 

(PFBS)

1.1 J

1.6 0.14 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluorohexanesulfonic acid 

(PFHxS)

2.4 B

1.6 0.15 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluoroheptanesulfonic Acid 

(PFHpS)

ND

1.6 0.44 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluorooctanesulfonic acid 

(PFOS)

7.0

1.6 0.26 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluorodecanesulfonic acid (PFDS) ND

1.6 0.28 ng/L 10/12/18 09:47 10/16/18 01:33 1Perfluorooctanesulfonamide (FOSA) ND

16 2.5 ng/L 10/12/18 09:47 10/16/18 01:33 1N-methylperfluorooctanesulfonamidoa

cetic acid (NMeFOSAA)

ND

16 1.5 ng/L 10/12/18 09:47 10/16/18 01:33 1N-ethylperfluorooctanesulfonamidoac

etic acid (NEtFOSAA)

ND

13C4 PFBA 36 25 - 150 10/12/18 09:47 10/16/18 01:33 1

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

13C5 PFPeA 66 10/12/18 09:47 10/16/18 01:33 125 - 150

13C2 PFHxA 75 10/12/18 09:47 10/16/18 01:33 125 - 150

13C4 PFHpA 87 10/12/18 09:47 10/16/18 01:33 125 - 150

13C4 PFOA 96 10/12/18 09:47 10/16/18 01:33 125 - 150

13C5 PFNA 111 10/12/18 09:47 10/16/18 01:33 125 - 150

13C2 PFDA 115 10/12/18 09:47 10/16/18 01:33 125 - 150

13C2 PFUnA 112 10/12/18 09:47 10/16/18 01:33 125 - 150

13C2 PFDoA 106 10/12/18 09:47 10/16/18 01:33 125 - 150

13C2 PFTeDA 75 10/12/18 09:47 10/16/18 01:33 125 - 150

13C3 PFBS 101 10/12/18 09:47 10/16/18 01:33 125 - 150

18O2 PFHxS 96 10/12/18 09:47 10/16/18 01:33 125 - 150

13C4 PFOS 105 10/12/18 09:47 10/16/18 01:33 125 - 150

13C8 FOSA 102 10/12/18 09:47 10/16/18 01:33 125 - 150

d3-NMeFOSAA 148 10/12/18 09:47 10/16/18 01:33 125 - 150

d5-NEtFOSAA 145 10/12/18 09:47 10/16/18 01:33 125 - 150

Method: 537 (modified) - Fluorinated Alkyl Substances - DL
RL MDL

6:2 FTS 2100 160 16 ng/L 10/12/18 09:47 10/19/18 11:21 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

160 16 ng/L 10/12/18 09:47 10/19/18 11:21 108:2 FTS 66 J

M2-6:2 FTS 144 25 - 150 10/12/18 09:47 10/19/18 11:21 10

Isotope Dilution Dil FacAnalyzedPreparedQualifier Limits%Recovery

M2-8:2 FTS 92 10/12/18 09:47 10/19/18 11:21 1025 - 150
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Surrogate Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 624.1 - Volatile Organic Compounds (GC/MS)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (68-130) (76-123) (75-123) (77-120)

DCA BFB DBFM TOL

96 98 91 90480-142900-1

Percent Surrogate Recovery (Acceptance Limits)

WG-11109628-100318-SG-006

95 97 94 90480-142900-2 WG-11109628-100318-DT-007

95 100 93 89480-142900-3 WG-11109628-100318-SG-008

95 98 92 90480-142900-4 WG-11109628-100318-DT-009

92 99 91 89480-142900-4 - DL WG-11109628-100318-DT-009

95 101 92 90480-142900-5 WG-11109628-100318-DT-011

88 100 89 89480-142900-5 MS WG-11109628-100318-DT-011

89 100 89 88480-142900-5 MSD WG-11109628-100318-DT-011

99 99 96 92480-142900-6 TB-11109628-100318-DT

97 100 93 91480-142900-7 WG-11109628-100318-SG-010

97 99 94 92480-142900-8 WG-11109628-100318-DT-015

95 98 93 91480-142900-9 WG-11109628-100318-DT-013

95 100 93 91480-142900-9 - DL WG-11109628-100318-DT-013

91 100 89 90480-142900-10 WG-11109628-100318-SG-012

93 97 92 90480-142900-11 WG-11109628-100418-SG-014

94 100 92 89480-142900-11 - DL WG-11109628-100418-SG-014

97 97 92 91480-142900-12 WG-11109628-100418-SG-016

93 98 90 90480-142900-12 - DL WG-11109628-100418-SG-016

92 98 91 88480-142900-13 WG-11109628-100418-DT-017

94 100 96 92LCS 480-437821/5 Lab Control Sample

97 104 99 93LCS 480-438162/5 Lab Control Sample

89 103 93 91LCS 480-438347/5 Lab Control Sample

98 97 93 91MB 480-437821/51 Method Blank

94 100 93 89MB 480-438162/8 Method Blank

94 101 93 89MB 480-438347/7 Method Blank

Surrogate Legend

DCA = 1,2-Dichloroethane-d4 (Surr)

BFB = 4-Bromofluorobenzene (Surr)

DBFM = Dibromofluoromethane (Surr)

TOL = Toluene-d8 (Surr)
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Isotope Dilution Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (15-110)

DXE

24480-142900-1

Percent Isotope Dilution Recovery (Acceptance Limits)

WG-11109628-100318-SG-006

26480-142900-3 WG-11109628-100318-SG-008

28480-142900-9 WG-11109628-100318-DT-013

28480-142900-11 WG-11109628-100418-SG-014

21480-142900-12 WG-11109628-100418-SG-016

35LCS 480-438341/2-A Lab Control Sample

37MB 480-438341/1-A Method Blank

Surrogate Legend

DXE = 1,4-Dioxane-d8

Method: 537 (modified) - Fluorinated Alkyl Substances
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)

PFBA PFPeA PFHxA PFHpA PFOA PFNA PFDA PFUnA

69 85 93 94 91 85 78480-142900-14

Percent Isotope Dilution Recovery (Acceptance Limits)

WG-11109628-092818-DT-001

83480-142900-14 - DL WG-11109628-092818-DT-001

30 57 65 8977 95 99 94480-142900-15 WG-11109628-092818-DT-002

480-142900-15 - DL WG-11109628-092818-DT-002

7 * 46 59 8174 87 98 95480-142900-16 WG-11109628-092818-DT-003

480-142900-16 - DL WG-11109628-092818-DT-003

28 8980 101 111 106480-142900-17 WG-11109628-092818-DT-004

85 86480-142900-17 - DL WG-11109628-092818-DT-004

36 66 75 9687 111 115 112480-142900-18 WG-11109628-092818-DT-005

480-142900-18 - DL WG-11109628-092818-DT-005

102 103 100 103102 100 102 99LCS 320-251626/2-A Lab Control Sample

97 102 98 99103 108 97 98LCSD 320-251626/3-A Lab Control Sample Dup

92 96 91 10097 98 93 92MB 320-251626/1-A Method Blank

Lab Sample ID Client Sample ID (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150) (25-150)

PFDoA PFTDA 13C3-PFBS PFHxS PFOS PFOSA d3-NMeFOSAAd5-NEtFOSAA

67 57 87 93 87 84 102 86480-142900-14

Percent Isotope Dilution Recovery (Acceptance Limits)

WG-11109628-092818-DT-001

480-142900-14 - DL WG-11109628-092818-DT-001

89 59 81 8984 89 121 120480-142900-15 WG-11109628-092818-DT-002

480-142900-15 - DL WG-11109628-092818-DT-002

87 57 81 8985 84 105 115480-142900-16 WG-11109628-092818-DT-003

480-142900-16 - DL WG-11109628-092818-DT-003

96 65 88 9996 95 128 133480-142900-17 WG-11109628-092818-DT-004

480-142900-17 - DL WG-11109628-092818-DT-004

106 75 101 10596 102 148 145480-142900-18 WG-11109628-092818-DT-005

480-142900-18 - DL WG-11109628-092818-DT-005

97 103 103 102101 97 115 120LCS 320-251626/2-A Lab Control Sample

99 101 103 101102 92 115 109LCSD 320-251626/3-A Lab Control Sample Dup

88 91 91 9596 86 102 104MB 320-251626/1-A Method Blank
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Isotope Dilution Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (25-150) (25-150)

M262FTS M282FTS

120 92480-142900-14

Percent Isotope Dilution Recovery (Acceptance Limits)

WG-11109628-092818-DT-001

480-142900-14 - DL WG-11109628-092818-DT-001

480-142900-15 WG-11109628-092818-DT-002

142 106480-142900-15 - DL WG-11109628-092818-DT-002

480-142900-16 WG-11109628-092818-DT-003

110 106480-142900-16 - DL WG-11109628-092818-DT-003

480-142900-17 WG-11109628-092818-DT-004

121 66480-142900-17 - DL WG-11109628-092818-DT-004

480-142900-18 WG-11109628-092818-DT-005

144 92480-142900-18 - DL WG-11109628-092818-DT-005

121 119LCS 320-251626/2-A Lab Control Sample

112 104LCSD 320-251626/3-A Lab Control Sample Dup

117 99MB 320-251626/1-A Method Blank

Surrogate Legend

PFBA = 13C4 PFBA

PFPeA = 13C5 PFPeA

PFHxA = 13C2 PFHxA

PFHpA = 13C4 PFHpA

PFOA = 13C4 PFOA

PFNA = 13C5 PFNA

PFDA = 13C2 PFDA

PFUnA = 13C2 PFUnA

PFDoA = 13C2 PFDoA

PFTDA = 13C2 PFTeDA

13C3-PFBS = 13C3 PFBS

PFHxS = 18O2 PFHxS

PFOS = 13C4 PFOS

PFOSA = 13C8 FOSA

d3-NMeFOSAA = d3-NMeFOSAA

d5-NEtFOSAA = d5-NEtFOSAA

M262FTS = M2-6:2 FTS

M282FTS = M2-8:2 FTS
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QC Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 624.1 - Volatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 480-437821/51

Matrix: Water Prep Type: Total/NA

Analysis Batch: 437821

RL MDL

1,1-Dichloroethane ND 5.0 0.59 ug/L 10/05/18 11:28 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.395.0 ug/L 10/05/18 11:28 11,2,4-Trichlorobenzene

ND 0.445.0 ug/L 10/05/18 11:28 11,2-Dichlorobenzene

ND 0.545.0 ug/L 10/05/18 11:28 11,3-Dichlorobenzene

ND 0.515.0 ug/L 10/05/18 11:28 11,4-Dichlorobenzene

ND 0.335.0 ug/L 10/05/18 11:28 12-Chlorotoluene

ND 0.315.0 ug/L 10/05/18 11:28 13-Chlorotoluene

ND 0.275.0 ug/L 10/05/18 11:28 14-Chlorotoluene

ND 2.025 ug/L 10/05/18 11:28 1Acetone

ND 0.605.0 ug/L 10/05/18 11:28 1Benzene

ND 0.485.0 ug/L 10/05/18 11:28 1Chlorobenzene

ND 0.575.0 ug/L 10/05/18 11:28 1cis-1,2-Dichloroethene

ND 0.345.0 ug/L 10/05/18 11:28 1Tetrachloroethene

ND 0.455.0 ug/L 10/05/18 11:28 1Toluene

ND 0.605.0 ug/L 10/05/18 11:28 1Trichloroethene

ND 0.755.0 ug/L 10/05/18 11:28 1Vinyl chloride

ND 0.395.0 ug/L 10/05/18 11:28 11,1,1-Trichloroethane

ND 0.335.0 ug/L 10/05/18 11:28 1cis-1,3-Dichloropropene

ND 0.295.0 ug/L 10/05/18 11:28 1Carbon disulfide

ND 0.475.0 ug/L 10/05/18 11:28 1Bromoform

ND 0.605.0 ug/L 10/05/18 11:28 11,2-Dichloroethane

ND 0.615.0 ug/L 10/05/18 11:28 11,2-Dichloropropane

ND 0.485.0 ug/L 10/05/18 11:28 11,1,2-Trichloroethane

ND 1.325 ug/L 10/05/18 11:28 14-Methyl-2-pentanone (MIBK)

ND 0.815.0 ug/L 10/05/18 11:28 1Methylene Chloride

ND 0.645.0 ug/L 10/05/18 11:28 1Chloromethane

ND 1.25.0 ug/L 10/05/18 11:28 1Bromomethane

ND 0.415.0 ug/L 10/05/18 11:28 1Chlorodibromomethane

ND 3.210 ug/L 10/05/18 11:28 11,2-Dichloroethene, Total

ND 0.385.0 ug/L 10/05/18 11:28 1Styrene

ND 0.265.0 ug/L 10/05/18 11:28 11,1,2,2-Tetrachloroethane

ND 0.875.0 ug/L 10/05/18 11:28 1Chloroethane

ND 0.855.0 ug/L 10/05/18 11:28 11,1-Dichloroethene

ND 2.025 ug/L 10/05/18 11:28 12-Hexanone

ND 1.825 ug/L 10/05/18 11:28 12-Butanone (MEK)

ND 0.465.0 ug/L 10/05/18 11:28 1Ethylbenzene

ND 1.110 ug/L 10/05/18 11:28 1Xylenes, Total

ND 0.445.0 ug/L 10/05/18 11:28 1trans-1,3-Dichloropropene

ND 0.545.0 ug/L 10/05/18 11:28 1Chloroform

ND 0.515.0 ug/L 10/05/18 11:28 1Carbon tetrachloride

ND 0.545.0 ug/L 10/05/18 11:28 1Dichlorobromomethane

1,2-Dichloroethane-d4 (Surr) 98 68 - 130 10/05/18 11:28 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

97 10/05/18 11:28 14-Bromofluorobenzene (Surr) 76 - 123

93 10/05/18 11:28 1Dibromofluoromethane (Surr) 75 - 123

91 10/05/18 11:28 1Toluene-d8 (Surr) 77 - 120
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QC Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 624.1 - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-437821/5

Matrix: Water Prep Type: Total/NA

Analysis Batch: 437821

1,1-Dichloroethane 20.0 18.8 ug/L 94 59 - 155

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,2-Dichlorobenzene 20.0 18.9 ug/L 95 18 - 190

1,3-Dichlorobenzene 20.0 18.9 ug/L 94 59 - 156

1,4-Dichlorobenzene 20.0 18.9 ug/L 94 18 - 190

Benzene 20.0 18.5 ug/L 92 37 - 151

Chlorobenzene 20.0 18.5 ug/L 93 37 - 160

Tetrachloroethene 20.0 16.8 ug/L 84 64 - 148

Toluene 20.0 17.7 ug/L 89 47 - 150

Trichloroethene 20.0 18.5 ug/L 93 71 - 157

Vinyl chloride 20.0 16.9 ug/L 84 1 - 251

1,1,1-Trichloroethane 20.0 17.7 ug/L 88 52 - 162

cis-1,3-Dichloropropene 20.0 18.6 ug/L 93 1 - 227

Bromoform 20.0 16.8 ug/L 84 45 - 169

1,2-Dichloroethane 20.0 20.7 ug/L 104 49 - 155

1,2-Dichloropropane 20.0 18.4 ug/L 92 1 - 210

1,1,2-Trichloroethane 20.0 19.3 ug/L 97 52 - 150

Methylene Chloride 20.0 18.7 ug/L 93 1 - 221

Chloromethane 20.0 18.6 ug/L 93 1 - 273

Bromomethane 20.0 17.8 ug/L 89 1 - 242

Chlorodibromomethane 20.0 18.3 ug/L 92 53 - 149

1,1,2,2-Tetrachloroethane 20.0 20.2 ug/L 101 46 - 157

Chloroethane 20.0 18.2 ug/L 91 14 - 230

1,1-Dichloroethene 20.0 17.0 ug/L 85 1 - 234

Ethylbenzene 20.0 17.8 ug/L 89 37 - 162

trans-1,3-Dichloropropene 20.0 18.5 ug/L 92 17 - 183

Chloroform 20.0 19.0 ug/L 95 51 - 138

Carbon tetrachloride 20.0 17.2 ug/L 86 70 - 140

Dichlorobromomethane 20.0 19.4 ug/L 97 35 - 155

1,2-Dichloroethane-d4 (Surr) 68 - 130

Surrogate

94

LCS LCS

Qualifier Limits%Recovery

1004-Bromofluorobenzene (Surr) 76 - 123

96Dibromofluoromethane (Surr) 75 - 123

92Toluene-d8 (Surr) 77 - 120

Client Sample ID: Method BlankLab Sample ID: MB 480-438162/8

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438162

RL MDL

1,1-Dichloroethane ND 5.0 0.59 ug/L 10/08/18 12:22 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.395.0 ug/L 10/08/18 12:22 11,2,4-Trichlorobenzene

ND 0.445.0 ug/L 10/08/18 12:22 11,2-Dichlorobenzene

ND 0.545.0 ug/L 10/08/18 12:22 11,3-Dichlorobenzene

ND 0.515.0 ug/L 10/08/18 12:22 11,4-Dichlorobenzene

ND 0.335.0 ug/L 10/08/18 12:22 12-Chlorotoluene

ND 0.315.0 ug/L 10/08/18 12:22 13-Chlorotoluene

ND 0.275.0 ug/L 10/08/18 12:22 14-Chlorotoluene
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QC Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 624.1 - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 480-438162/8

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438162

RL MDL

Acetone ND 25 2.0 ug/L 10/08/18 12:22 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.605.0 ug/L 10/08/18 12:22 1Benzene

ND 0.485.0 ug/L 10/08/18 12:22 1Chlorobenzene

ND 0.575.0 ug/L 10/08/18 12:22 1cis-1,2-Dichloroethene

ND 0.345.0 ug/L 10/08/18 12:22 1Tetrachloroethene

ND 0.455.0 ug/L 10/08/18 12:22 1Toluene

ND 0.605.0 ug/L 10/08/18 12:22 1Trichloroethene

ND 0.755.0 ug/L 10/08/18 12:22 1Vinyl chloride

ND 0.395.0 ug/L 10/08/18 12:22 11,1,1-Trichloroethane

ND 0.335.0 ug/L 10/08/18 12:22 1cis-1,3-Dichloropropene

ND 0.295.0 ug/L 10/08/18 12:22 1Carbon disulfide

ND 0.475.0 ug/L 10/08/18 12:22 1Bromoform

ND 0.605.0 ug/L 10/08/18 12:22 11,2-Dichloroethane

ND 0.615.0 ug/L 10/08/18 12:22 11,2-Dichloropropane

ND 0.485.0 ug/L 10/08/18 12:22 11,1,2-Trichloroethane

ND 1.325 ug/L 10/08/18 12:22 14-Methyl-2-pentanone (MIBK)

ND 0.815.0 ug/L 10/08/18 12:22 1Methylene Chloride

ND 0.645.0 ug/L 10/08/18 12:22 1Chloromethane

ND 1.25.0 ug/L 10/08/18 12:22 1Bromomethane

ND 0.415.0 ug/L 10/08/18 12:22 1Chlorodibromomethane

ND 3.210 ug/L 10/08/18 12:22 11,2-Dichloroethene, Total

ND 0.385.0 ug/L 10/08/18 12:22 1Styrene

ND 0.265.0 ug/L 10/08/18 12:22 11,1,2,2-Tetrachloroethane

ND 0.875.0 ug/L 10/08/18 12:22 1Chloroethane

ND 0.855.0 ug/L 10/08/18 12:22 11,1-Dichloroethene

ND 2.025 ug/L 10/08/18 12:22 12-Hexanone

ND 1.825 ug/L 10/08/18 12:22 12-Butanone (MEK)

ND 0.465.0 ug/L 10/08/18 12:22 1Ethylbenzene

ND 1.110 ug/L 10/08/18 12:22 1Xylenes, Total

ND 0.445.0 ug/L 10/08/18 12:22 1trans-1,3-Dichloropropene

ND 0.545.0 ug/L 10/08/18 12:22 1Chloroform

ND 0.515.0 ug/L 10/08/18 12:22 1Carbon tetrachloride

ND 0.545.0 ug/L 10/08/18 12:22 1Dichlorobromomethane

1,2-Dichloroethane-d4 (Surr) 94 68 - 130 10/08/18 12:22 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

100 10/08/18 12:22 14-Bromofluorobenzene (Surr) 76 - 123

93 10/08/18 12:22 1Dibromofluoromethane (Surr) 75 - 123

89 10/08/18 12:22 1Toluene-d8 (Surr) 77 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-438162/5

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438162

1,1-Dichloroethane 20.0 18.0 ug/L 90 59 - 155

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,2-Dichlorobenzene 20.0 19.0 ug/L 95 18 - 190

1,3-Dichlorobenzene 20.0 18.4 ug/L 92 59 - 156
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QC Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 624.1 - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-438162/5

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438162

1,4-Dichlorobenzene 20.0 18.7 ug/L 93 18 - 190

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Benzene 20.0 17.9 ug/L 90 37 - 151

Chlorobenzene 20.0 18.0 ug/L 90 37 - 160

Tetrachloroethene 20.0 15.4 ug/L 77 64 - 148

Toluene 20.0 17.1 ug/L 86 47 - 150

Trichloroethene 20.0 17.3 ug/L 86 71 - 157

Vinyl chloride 20.0 14.9 ug/L 75 1 - 251

1,1,1-Trichloroethane 20.0 16.3 ug/L 81 52 - 162

cis-1,3-Dichloropropene 20.0 18.8 ug/L 94 1 - 227

Bromoform 20.0 16.3 ug/L 81 45 - 169

1,2-Dichloroethane 20.0 21.3 ug/L 106 49 - 155

1,2-Dichloropropane 20.0 19.0 ug/L 95 1 - 210

1,1,2-Trichloroethane 20.0 19.6 ug/L 98 52 - 150

Methylene Chloride 20.0 19.6 ug/L 98 1 - 221

Chloromethane 20.0 17.0 ug/L 85 1 - 273

Bromomethane 20.0 17.6 ug/L 88 1 - 242

Chlorodibromomethane 20.0 18.1 ug/L 91 53 - 149

1,1,2,2-Tetrachloroethane 20.0 19.4 ug/L 97 46 - 157

Chloroethane 20.0 16.9 ug/L 84 14 - 230

1,1-Dichloroethene 20.0 15.1 ug/L 76 1 - 234

Ethylbenzene 20.0 16.8 ug/L 84 37 - 162

trans-1,3-Dichloropropene 20.0 18.8 ug/L 94 17 - 183

Chloroform 20.0 19.5 ug/L 97 51 - 138

Carbon tetrachloride 20.0 14.6 ug/L 73 70 - 140

Dichlorobromomethane 20.0 19.5 ug/L 97 35 - 155

1,2-Dichloroethane-d4 (Surr) 68 - 130

Surrogate

97

LCS LCS

Qualifier Limits%Recovery

1044-Bromofluorobenzene (Surr) 76 - 123

99Dibromofluoromethane (Surr) 75 - 123

93Toluene-d8 (Surr) 77 - 120

Client Sample ID: Method BlankLab Sample ID: MB 480-438347/7

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438347

RL MDL

1,1-Dichloroethane ND 5.0 0.59 ug/L 10/09/18 11:10 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.395.0 ug/L 10/09/18 11:10 11,2,4-Trichlorobenzene

ND 0.445.0 ug/L 10/09/18 11:10 11,2-Dichlorobenzene

ND 0.545.0 ug/L 10/09/18 11:10 11,3-Dichlorobenzene

ND 0.515.0 ug/L 10/09/18 11:10 11,4-Dichlorobenzene

ND 0.335.0 ug/L 10/09/18 11:10 12-Chlorotoluene

ND 0.315.0 ug/L 10/09/18 11:10 13-Chlorotoluene

ND 0.275.0 ug/L 10/09/18 11:10 14-Chlorotoluene

ND 2.025 ug/L 10/09/18 11:10 1Acetone

ND 0.605.0 ug/L 10/09/18 11:10 1Benzene

ND 0.485.0 ug/L 10/09/18 11:10 1Chlorobenzene
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QC Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 624.1 - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method BlankLab Sample ID: MB 480-438347/7

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438347

RL MDL

cis-1,2-Dichloroethene ND 5.0 0.57 ug/L 10/09/18 11:10 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.345.0 ug/L 10/09/18 11:10 1Tetrachloroethene

ND 0.455.0 ug/L 10/09/18 11:10 1Toluene

ND 0.605.0 ug/L 10/09/18 11:10 1Trichloroethene

ND 0.755.0 ug/L 10/09/18 11:10 1Vinyl chloride

1,2-Dichloroethane-d4 (Surr) 94 68 - 130 10/09/18 11:10 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

101 10/09/18 11:10 14-Bromofluorobenzene (Surr) 76 - 123

93 10/09/18 11:10 1Dibromofluoromethane (Surr) 75 - 123

89 10/09/18 11:10 1Toluene-d8 (Surr) 77 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-438347/5

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438347

1,1-Dichloroethane 20.0 18.8 ug/L 94 59 - 155

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

1,2-Dichlorobenzene 20.0 19.3 ug/L 96 18 - 190

1,3-Dichlorobenzene 20.0 19.0 ug/L 95 59 - 156

1,4-Dichlorobenzene 20.0 19.3 ug/L 97 18 - 190

Benzene 20.0 18.6 ug/L 93 37 - 151

Chlorobenzene 20.0 18.5 ug/L 92 37 - 160

Tetrachloroethene 20.0 17.1 ug/L 85 64 - 148

Toluene 20.0 18.2 ug/L 91 47 - 150

Trichloroethene 20.0 18.0 ug/L 90 71 - 157

Vinyl chloride 20.0 18.1 ug/L 91 1 - 251

1,2-Dichloroethane-d4 (Surr) 68 - 130

Surrogate

89

LCS LCS

Qualifier Limits%Recovery

1034-Bromofluorobenzene (Surr) 76 - 123

93Dibromofluoromethane (Surr) 75 - 123

91Toluene-d8 (Surr) 77 - 120

Client Sample ID: WG-11109628-100318-DT-011Lab Sample ID: 480-142900-5 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438347

1,1-Dichloroethane ND F1 F2 200 198 ug/L 99 59 - 155

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,2-Dichlorobenzene 69 F2 200 333 ug/L 132 18 - 190

1,3-Dichlorobenzene 120 F1 F2 200 423 ug/L 150 59 - 156

1,4-Dichlorobenzene 190 F2 200 538 ug/L 175 18 - 190

Benzene 7.8 J F1 F2 200 206 ug/L 99 37 - 151

Chlorobenzene 370 F1 200 925 F1 ug/L 276 37 - 160

Tetrachloroethene 10 J F1 F2 200 200 ug/L 95 64 - 148

Toluene ND F1 F2 200 192 ug/L 96 47 - 150

Trichloroethene 25 J F1 F2 200 237 ug/L 106 71 - 157
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QC Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 624.1 - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: WG-11109628-100318-DT-011Lab Sample ID: 480-142900-5 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438347

Vinyl chloride ND F2 200 186 ug/L 93 1 - 251

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,2-Dichloroethane-d4 (Surr) 68 - 130

Surrogate

88

MS MS

Qualifier Limits%Recovery

1004-Bromofluorobenzene (Surr) 76 - 123

89Dibromofluoromethane (Surr) 75 - 123

89Toluene-d8 (Surr) 77 - 120

Client Sample ID: WG-11109628-100318-DT-011Lab Sample ID: 480-142900-5 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438347

1,1-Dichloroethane ND F1 F2 200 195 ug/L 97 59 - 155 2 15

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,2-Dichlorobenzene 69 F2 200 341 ug/L 136 18 - 190 2 15

1,3-Dichlorobenzene 120 F1 F2 200 426 ug/L 151 59 - 156 1 15

1,4-Dichlorobenzene 190 F2 200 552 ug/L 182 18 - 190 3 15

Benzene 7.8 J F1 F2 200 201 ug/L 97 37 - 151 2 15

Chlorobenzene 370 F1 200 901 F1 ug/L 264 37 - 160 3 15

Tetrachloroethene 10 J F1 F2 200 195 ug/L 92 64 - 148 3 15

Toluene ND F1 F2 200 185 ug/L 92 47 - 150 4 15

Trichloroethene 25 J F1 F2 200 227 ug/L 101 71 - 157 5 15

Vinyl chloride ND F2 200 180 ug/L 90 1 - 251 3 15

1,2-Dichloroethane-d4 (Surr) 68 - 130

Surrogate

89

MSD MSD

Qualifier Limits%Recovery

1004-Bromofluorobenzene (Surr) 76 - 123

89Dibromofluoromethane (Surr) 75 - 123

88Toluene-d8 (Surr) 77 - 120

Method: 8270D SIM ID - Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution)

Client Sample ID: Method BlankLab Sample ID: MB 480-438341/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438984 Prep Batch: 438341

RL MDL

1,4-Dioxane ND 0.20 0.10 ug/L 10/09/18 07:33 10/11/18 19:44 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

1,4-Dioxane-d8 37 15 - 110 10/11/18 19:44 1

MB MB

Isotope Dilution

10/09/18 07:33

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-438341/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438984 Prep Batch: 438341

1,4-Dioxane 1.00 1.10 ug/L 110 40 - 140

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

1,4-Dioxane-d8 15 - 110

Isotope Dilution

35

LCS LCS

Qualifier Limits%Recovery

Method: 537 (modified) - Fluorinated Alkyl Substances

Client Sample ID: Method BlankLab Sample ID: MB 320-251626/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 252402 Prep Batch: 251626

RL MDL

Perfluorobutanoic acid (PFBA) ND 2.0 0.35 ng/L 10/12/18 08:46 10/16/18 00:04 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.492.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluoropentanoic acid (PFPeA)

ND 0.582.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluorohexanoic acid (PFHxA)

ND 0.252.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluoroheptanoic acid (PFHpA)

ND 0.852.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluorooctanoic acid (PFOA)

ND 0.272.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluorononanoic acid (PFNA)

ND 0.312.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluorodecanoic acid (PFDA)

ND 1.12.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluoroundecanoic acid (PFUnA)

ND 0.552.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluorododecanoic acid (PFDoA)

ND 1.32.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluorotridecanoic acid (PFTriA)

ND 0.292.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluorotetradecanoic acid (PFTeA)

ND 0.202.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluorobutanesulfonic acid (PFBS)

0.314 J 0.172.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluorohexanesulfonic acid (PFHxS)

ND 0.192.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluoroheptanesulfonic Acid 

(PFHpS)

ND 0.542.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluorooctanesulfonic acid (PFOS)

ND 0.322.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluorodecanesulfonic acid (PFDS)

ND 0.352.0 ng/L 10/12/18 08:46 10/16/18 00:04 1Perfluorooctanesulfonamide (FOSA)

ND 3.120 ng/L 10/12/18 08:46 10/16/18 00:04 1N-methylperfluorooctanesulfonamidoa

cetic acid (NMeFOSAA)

ND 1.920 ng/L 10/12/18 08:46 10/16/18 00:04 1N-ethylperfluorooctanesulfonamidoac

etic acid (NEtFOSAA)

ND 2.020 ng/L 10/12/18 08:46 10/16/18 00:04 16:2 FTS

ND 2.020 ng/L 10/12/18 08:46 10/16/18 00:04 18:2 FTS

13C4 PFBA 92 25 - 150 10/16/18 00:04 1

MB MB

Isotope Dilution

10/12/18 08:46

Dil FacPrepared AnalyzedQualifier Limits%Recovery

96 10/12/18 08:46 10/16/18 00:04 113C5 PFPeA 25 - 150

91 10/12/18 08:46 10/16/18 00:04 113C2 PFHxA 25 - 150

97 10/12/18 08:46 10/16/18 00:04 113C4 PFHpA 25 - 150

100 10/12/18 08:46 10/16/18 00:04 113C4 PFOA 25 - 150

98 10/12/18 08:46 10/16/18 00:04 113C5 PFNA 25 - 150

93 10/12/18 08:46 10/16/18 00:04 113C2 PFDA 25 - 150

92 10/12/18 08:46 10/16/18 00:04 113C2 PFUnA 25 - 150

88 10/12/18 08:46 10/16/18 00:04 113C2 PFDoA 25 - 150

91 10/12/18 08:46 10/16/18 00:04 113C2 PFTeDA 25 - 150

91 10/12/18 08:46 10/16/18 00:04 113C3 PFBS 25 - 150

96 10/12/18 08:46 10/16/18 00:04 118O2 PFHxS 25 - 150

95 10/12/18 08:46 10/16/18 00:04 113C4 PFOS 25 - 150

86 10/12/18 08:46 10/16/18 00:04 113C8 FOSA 25 - 150

102 10/12/18 08:46 10/16/18 00:04 1d3-NMeFOSAA 25 - 150

104 10/12/18 08:46 10/16/18 00:04 1d5-NEtFOSAA 25 - 150

117 10/12/18 08:46 10/16/18 00:04 1M2-6:2 FTS 25 - 150

99 10/12/18 08:46 10/16/18 00:04 1M2-8:2 FTS 25 - 150
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QC Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-251626/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 252402 Prep Batch: 251626

Perfluorobutanoic acid (PFBA) 40.0 39.7 ng/L 99 70 - 130

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Perfluoropentanoic acid (PFPeA) 40.0 37.9 ng/L 95 66 - 126

Perfluorohexanoic acid (PFHxA) 40.0 40.5 ng/L 101 66 - 126

Perfluoroheptanoic acid (PFHpA) 40.0 40.7 ng/L 102 66 - 126

Perfluorooctanoic acid (PFOA) 40.0 42.3 ng/L 106 64 - 124

Perfluorononanoic acid (PFNA) 40.0 43.5 ng/L 109 68 - 128

Perfluorodecanoic acid (PFDA) 40.0 40.8 ng/L 102 69 - 129

Perfluoroundecanoic acid 

(PFUnA)

40.0 36.4 ng/L 91 60 - 120

Perfluorododecanoic acid 

(PFDoA)

40.0 39.7 ng/L 99 71 - 131

Perfluorotridecanoic acid 

(PFTriA)

40.0 40.3 ng/L 101 72 - 132

Perfluorotetradecanoic acid 

(PFTeA)

40.0 36.1 ng/L 90 68 - 128

Perfluorobutanesulfonic acid 

(PFBS)

35.4 34.0 ng/L 96 73 - 133

Perfluorohexanesulfonic acid 

(PFHxS)

36.4 33.2 ng/L 91 63 - 123

Perfluoroheptanesulfonic Acid 

(PFHpS)

38.1 38.0 ng/L 100 68 - 128

Perfluorooctanesulfonic acid 

(PFOS)

37.1 34.8 ng/L 94 67 - 127

Perfluorodecanesulfonic acid 

(PFDS)

38.6 38.7 ng/L 100 68 - 128

Perfluorooctanesulfonamide 

(FOSA)

40.0 37.3 ng/L 93 70 - 130

N-methylperfluorooctanesulfona

midoacetic acid (NMeFOSAA)

40.0 35.1 ng/L 88 67 - 127

N-ethylperfluorooctanesulfonami

doacetic acid (NEtFOSAA)

40.0 34.9 ng/L 87 65 - 125

6:2 FTS 37.9 35.2 ng/L 93 66 - 126

8:2 FTS 38.3 35.2 ng/L 92 67 - 127

13C4 PFBA 25 - 150

Isotope Dilution

102

LCS LCS

Qualifier Limits%Recovery

10313C5 PFPeA 25 - 150

10013C2 PFHxA 25 - 150

10213C4 PFHpA 25 - 150

10313C4 PFOA 25 - 150

10013C5 PFNA 25 - 150

10213C2 PFDA 25 - 150

9913C2 PFUnA 25 - 150

9713C2 PFDoA 25 - 150

10313C2 PFTeDA 25 - 150

10313C3 PFBS 25 - 150

10118O2 PFHxS 25 - 150

10213C4 PFOS 25 - 150

9713C8 FOSA 25 - 150

115d3-NMeFOSAA 25 - 150

120d5-NEtFOSAA 25 - 150
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QC Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 320-251626/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 252402 Prep Batch: 251626

M2-6:2 FTS 25 - 150

Isotope Dilution

121

LCS LCS

Qualifier Limits%Recovery

119M2-8:2 FTS 25 - 150

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 320-251626/3-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 252402 Prep Batch: 251626

Perfluorobutanoic acid (PFBA) 40.0 40.6 ng/L 101 70 - 130 2 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Perfluoropentanoic acid (PFPeA) 40.0 39.2 ng/L 98 66 - 126 3 30

Perfluorohexanoic acid (PFHxA) 40.0 36.0 ng/L 90 66 - 126 12 30

Perfluoroheptanoic acid (PFHpA) 40.0 38.6 ng/L 96 66 - 126 5 30

Perfluorooctanoic acid (PFOA) 40.0 40.9 ng/L 102 64 - 124 4 30

Perfluorononanoic acid (PFNA) 40.0 37.5 ng/L 94 68 - 128 15 30

Perfluorodecanoic acid (PFDA) 40.0 41.0 ng/L 103 69 - 129 1 30

Perfluoroundecanoic acid 

(PFUnA)

40.0 37.4 ng/L 93 60 - 120 3 30

Perfluorododecanoic acid 

(PFDoA)

40.0 37.2 ng/L 93 71 - 131 6 30

Perfluorotridecanoic acid 

(PFTriA)

40.0 38.8 ng/L 97 72 - 132 4 30

Perfluorotetradecanoic acid 

(PFTeA)

40.0 37.3 ng/L 93 68 - 128 3 30

Perfluorobutanesulfonic acid 

(PFBS)

35.4 32.6 ng/L 92 73 - 133 4 30

Perfluorohexanesulfonic acid 

(PFHxS)

36.4 32.4 ng/L 89 63 - 123 2 30

Perfluoroheptanesulfonic Acid 

(PFHpS)

38.1 35.8 ng/L 94 68 - 128 6 30

Perfluorooctanesulfonic acid 

(PFOS)

37.1 34.8 ng/L 94 67 - 127 0 30

Perfluorodecanesulfonic acid 

(PFDS)

38.6 37.0 ng/L 96 68 - 128 5 30

Perfluorooctanesulfonamide 

(FOSA)

40.0 39.6 ng/L 99 70 - 130 6 30

N-methylperfluorooctanesulfona

midoacetic acid (NMeFOSAA)

40.0 35.3 ng/L 88 67 - 127 1 30

N-ethylperfluorooctanesulfonami

doacetic acid (NEtFOSAA)

40.0 39.9 ng/L 100 65 - 125 13 30

6:2 FTS 37.9 37.2 ng/L 98 66 - 126 6 30

8:2 FTS 38.3 38.6 ng/L 101 67 - 127 9 30

13C4 PFBA 25 - 150

Isotope Dilution

97

LCSD LCSD

Qualifier Limits%Recovery

10213C5 PFPeA 25 - 150

9813C2 PFHxA 25 - 150

10313C4 PFHpA 25 - 150

9913C4 PFOA 25 - 150

10813C5 PFNA 25 - 150

9713C2 PFDA 25 - 150

9813C2 PFUnA 25 - 150
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QC Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 537 (modified) - Fluorinated Alkyl Substances (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 320-251626/3-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 252402 Prep Batch: 251626

13C2 PFDoA 25 - 150

Isotope Dilution

99

LCSD LCSD

Qualifier Limits%Recovery

10113C2 PFTeDA 25 - 150

10313C3 PFBS 25 - 150

10218O2 PFHxS 25 - 150

10113C4 PFOS 25 - 150

9213C8 FOSA 25 - 150

115d3-NMeFOSAA 25 - 150

109d5-NEtFOSAA 25 - 150

112M2-6:2 FTS 25 - 150

104M2-8:2 FTS 25 - 150

Method: 200.7 Rev 4.4 - Metals (ICP)

Client Sample ID: Method BlankLab Sample ID: MB 480-437962/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438330 Prep Batch: 437962

RL MDL

Arsenic ND 15.0 5.6 ug/L 10/06/18 08:53 10/08/18 13:03 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 19.350.0 ug/L 10/06/18 08:53 10/08/18 13:03 1Iron

ND 100500 ug/L 10/06/18 08:53 10/08/18 13:03 1Potassium

ND 3241000 ug/L 10/06/18 08:53 10/08/18 13:03 1Sodium

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-437962/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438330 Prep Batch: 437962

Arsenic 200 203.1 ug/L 102 85 - 115

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Iron 10000 10180 ug/L 102 85 - 115

Potassium 10000 9448 ug/L 94 85 - 115

Sodium 10000 9932 ug/L 99 85 - 115

Client Sample ID: WG-11109628-100318-DT-011Lab Sample ID: 480-142900-5 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438330 Prep Batch: 437962

Arsenic ND 200 208.5 ug/L 104 70 - 130

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Iron 228 10000 10050 ug/L 98 70 - 130

Potassium 172000 ^ 10000 173700 4 ug/L 20 70 - 130

Sodium 97300 10000 103200 4 ug/L 59 70 - 130

Client Sample ID: WG-11109628-100318-DT-011Lab Sample ID: 480-142900-5 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438330 Prep Batch: 437962

Arsenic ND 200 213.9 ug/L 107 70 - 130 3 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Sample Results
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method: 200.7 Rev 4.4 - Metals (ICP) (Continued)

Client Sample ID: WG-11109628-100318-DT-011Lab Sample ID: 480-142900-5 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438330 Prep Batch: 437962

Iron 228 10000 10190 ug/L 100 70 - 130 1 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Potassium 172000 ^ 10000 181700 4 ug/L 100 70 - 130 4 20

Sodium 97300 10000 103400 4 ug/L 60 70 - 130 0 20

Method: 420.1 - Phenolics, Total Recoverable

Client Sample ID: Method BlankLab Sample ID: MB 480-437939/1-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438468 Prep Batch: 437939

RL MDL

Total Recoverable Phenolics ND 10.0 5.0 ug/L 10/05/18 13:56 10/09/18 11:37 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

Client Sample ID: Lab Control SampleLab Sample ID: LCS 480-437939/2-A

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438468 Prep Batch: 437939

Total Recoverable Phenolics 100 98.55 ug/L 99 90 - 110

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Client Sample ID: WG-11109628-100318-DT-009Lab Sample ID: 480-142900-4 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438468 Prep Batch: 437939

Total Recoverable Phenolics 45.9 F1 100 134.8 F1 ug/L 89 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: WG-11109628-100318-DT-011Lab Sample ID: 480-142900-5 MS

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438468 Prep Batch: 437939

Total Recoverable Phenolics 6.4 J 100 100.6 ug/L 94 90 - 110

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Client Sample ID: WG-11109628-100318-DT-011Lab Sample ID: 480-142900-5 MSD

Matrix: Water Prep Type: Total/NA

Analysis Batch: 438468 Prep Batch: 437939

Total Recoverable Phenolics 6.4 J 100 106.6 ug/L 100 90 - 110 6 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD
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QC Association Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

GC/MS VOA

Analysis Batch: 437821

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

Water 624.1480-142900-2 WG-11109628-100318-DT-007 Total/NA

Water 624.1480-142900-4 WG-11109628-100318-DT-009 Total/NA

Water 624.1480-142900-6 TB-11109628-100318-DT Total/NA

Water 624.1480-142900-8 WG-11109628-100318-DT-015 Total/NA

Water 624.1480-142900-9 WG-11109628-100318-DT-013 Total/NA

Water 624.1480-142900-11 WG-11109628-100418-SG-014 Total/NA

Water 624.1480-142900-12 WG-11109628-100418-SG-016 Total/NA

Water 624.1MB 480-437821/51 Method Blank Total/NA

Water 624.1LCS 480-437821/5 Lab Control Sample Total/NA

Analysis Batch: 438162

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

Water 624.1480-142900-1 WG-11109628-100318-SG-006 Total/NA

Water 624.1480-142900-3 WG-11109628-100318-SG-008 Total/NA

Water 624.1480-142900-5 WG-11109628-100318-DT-011 Total/NA

Water 624.1480-142900-7 WG-11109628-100318-SG-010 Total/NA

Water 624.1480-142900-9 - DL WG-11109628-100318-DT-013 Total/NA

Water 624.1480-142900-10 WG-11109628-100318-SG-012 Total/NA

Water 624.1480-142900-11 - DL WG-11109628-100418-SG-014 Total/NA

Water 624.1480-142900-12 - DL WG-11109628-100418-SG-016 Total/NA

Water 624.1480-142900-13 WG-11109628-100418-DT-017 Total/NA

Water 624.1MB 480-438162/8 Method Blank Total/NA

Water 624.1LCS 480-438162/5 Lab Control Sample Total/NA

Analysis Batch: 438347

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

Water 624.1480-142900-4 - DL WG-11109628-100318-DT-009 Total/NA

Water 624.1MB 480-438347/7 Method Blank Total/NA

Water 624.1LCS 480-438347/5 Lab Control Sample Total/NA

Water 624.1480-142900-5 MS WG-11109628-100318-DT-011 Total/NA

Water 624.1480-142900-5 MSD WG-11109628-100318-DT-011 Total/NA

GC/MS Semi VOA

Prep Batch: 438341

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

Water 3510C480-142900-1 WG-11109628-100318-SG-006 Total/NA

Water 3510C480-142900-3 WG-11109628-100318-SG-008 Total/NA

Water 3510C480-142900-9 WG-11109628-100318-DT-013 Total/NA

Water 3510C480-142900-11 WG-11109628-100418-SG-014 Total/NA

Water 3510C480-142900-12 WG-11109628-100418-SG-016 Total/NA

Water 3510CMB 480-438341/1-A Method Blank Total/NA

Water 3510CLCS 480-438341/2-A Lab Control Sample Total/NA

Analysis Batch: 438984

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

Water 8270D SIM ID 438341480-142900-1 WG-11109628-100318-SG-006 Total/NA

Water 8270D SIM ID 438341480-142900-3 WG-11109628-100318-SG-008 Total/NA

Water 8270D SIM ID 438341480-142900-11 WG-11109628-100418-SG-014 Total/NA

Water 8270D SIM ID 438341MB 480-438341/1-A Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

GC/MS Semi VOA (Continued)

Analysis Batch: 438984 (Continued)

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

Water 8270D SIM ID 438341LCS 480-438341/2-A Lab Control Sample Total/NA

Analysis Batch: 439689

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

Water 8270D SIM ID 438341480-142900-9 WG-11109628-100318-DT-013 Total/NA

Water 8270D SIM ID 438341480-142900-12 WG-11109628-100418-SG-016 Total/NA

LCMS

Prep Batch: 251626

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

Water 3535480-142900-14 WG-11109628-092818-DT-001 Total/NA

Water 3535480-142900-14 - DL WG-11109628-092818-DT-001 Total/NA

Water 3535480-142900-15 WG-11109628-092818-DT-002 Total/NA

Water 3535480-142900-15 - DL WG-11109628-092818-DT-002 Total/NA

Water 3535480-142900-16 WG-11109628-092818-DT-003 Total/NA

Water 3535480-142900-16 - DL WG-11109628-092818-DT-003 Total/NA

Water 3535480-142900-17 WG-11109628-092818-DT-004 Total/NA

Water 3535480-142900-17 - DL WG-11109628-092818-DT-004 Total/NA

Water 3535480-142900-18 WG-11109628-092818-DT-005 Total/NA

Water 3535480-142900-18 - DL WG-11109628-092818-DT-005 Total/NA

Water 3535MB 320-251626/1-A Method Blank Total/NA

Water 3535LCS 320-251626/2-A Lab Control Sample Total/NA

Water 3535LCSD 320-251626/3-A Lab Control Sample Dup Total/NA

Analysis Batch: 252402

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

Water 537 (modified) 251626480-142900-14 WG-11109628-092818-DT-001 Total/NA

Water 537 (modified) 251626480-142900-15 WG-11109628-092818-DT-002 Total/NA

Water 537 (modified) 251626480-142900-16 WG-11109628-092818-DT-003 Total/NA

Water 537 (modified) 251626480-142900-17 WG-11109628-092818-DT-004 Total/NA

Water 537 (modified) 251626480-142900-18 WG-11109628-092818-DT-005 Total/NA

Water 537 (modified) 251626MB 320-251626/1-A Method Blank Total/NA

Water 537 (modified) 251626LCS 320-251626/2-A Lab Control Sample Total/NA

Water 537 (modified) 251626LCSD 320-251626/3-A Lab Control Sample Dup Total/NA

Analysis Batch: 253446

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

Water 537 (modified) 251626480-142900-14 - DL WG-11109628-092818-DT-001 Total/NA

Water 537 (modified) 251626480-142900-15 - DL WG-11109628-092818-DT-002 Total/NA

Water 537 (modified) 251626480-142900-16 - DL WG-11109628-092818-DT-003 Total/NA

Water 537 (modified) 251626480-142900-17 - DL WG-11109628-092818-DT-004 Total/NA

Water 537 (modified) 251626480-142900-18 - DL WG-11109628-092818-DT-005 Total/NA

Metals

Prep Batch: 437962

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

Water 200.7480-142900-1 WG-11109628-100318-SG-006 Total/NA

Water 200.7480-142900-2 WG-11109628-100318-DT-007 Total/NA
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QC Association Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Metals (Continued)

Prep Batch: 437962 (Continued)

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

Water 200.7480-142900-3 WG-11109628-100318-SG-008 Total/NA

Water 200.7480-142900-4 WG-11109628-100318-DT-009 Total/NA

Water 200.7480-142900-5 WG-11109628-100318-DT-011 Total/NA

Water 200.7480-142900-8 WG-11109628-100318-DT-015 Total/NA

Water 200.7480-142900-9 WG-11109628-100318-DT-013 Total/NA

Water 200.7480-142900-11 WG-11109628-100418-SG-014 Total/NA

Water 200.7480-142900-12 WG-11109628-100418-SG-016 Total/NA

Water 200.7MB 480-437962/1-A Method Blank Total/NA

Water 200.7LCS 480-437962/2-A Lab Control Sample Total/NA

Water 200.7480-142900-5 MS WG-11109628-100318-DT-011 Total/NA

Water 200.7480-142900-5 MSD WG-11109628-100318-DT-011 Total/NA

Analysis Batch: 438330

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

Water 200.7 Rev 4.4 437962480-142900-1 WG-11109628-100318-SG-006 Total/NA

Water 200.7 Rev 4.4 437962480-142900-2 WG-11109628-100318-DT-007 Total/NA

Water 200.7 Rev 4.4 437962480-142900-3 WG-11109628-100318-SG-008 Total/NA

Water 200.7 Rev 4.4 437962480-142900-4 WG-11109628-100318-DT-009 Total/NA

Water 200.7 Rev 4.4 437962480-142900-5 WG-11109628-100318-DT-011 Total/NA

Water 200.7 Rev 4.4 437962480-142900-8 WG-11109628-100318-DT-015 Total/NA

Water 200.7 Rev 4.4 437962480-142900-9 WG-11109628-100318-DT-013 Total/NA

Water 200.7 Rev 4.4 437962480-142900-11 WG-11109628-100418-SG-014 Total/NA

Water 200.7 Rev 4.4 437962480-142900-12 WG-11109628-100418-SG-016 Total/NA

Water 200.7 Rev 4.4 437962MB 480-437962/1-A Method Blank Total/NA

Water 200.7 Rev 4.4 437962LCS 480-437962/2-A Lab Control Sample Total/NA

Water 200.7 Rev 4.4 437962480-142900-5 MS WG-11109628-100318-DT-011 Total/NA

Water 200.7 Rev 4.4 437962480-142900-5 MSD WG-11109628-100318-DT-011 Total/NA

Analysis Batch: 438561

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

Water 200.7 Rev 4.4 437962480-142900-3 WG-11109628-100318-SG-008 Total/NA

Water 200.7 Rev 4.4 437962480-142900-8 WG-11109628-100318-DT-015 Total/NA

Water 200.7 Rev 4.4 437962480-142900-9 WG-11109628-100318-DT-013 Total/NA

Water 200.7 Rev 4.4 437962480-142900-11 WG-11109628-100418-SG-014 Total/NA

Water 200.7 Rev 4.4 437962480-142900-12 WG-11109628-100418-SG-016 Total/NA

General Chemistry

Prep Batch: 437939

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

Water Distill/Phenol480-142900-1 WG-11109628-100318-SG-006 Total/NA

Water Distill/Phenol480-142900-2 WG-11109628-100318-DT-007 Total/NA

Water Distill/Phenol480-142900-3 WG-11109628-100318-SG-008 Total/NA

Water Distill/Phenol480-142900-4 WG-11109628-100318-DT-009 Total/NA

Water Distill/Phenol480-142900-5 WG-11109628-100318-DT-011 Total/NA

Water Distill/Phenol480-142900-8 WG-11109628-100318-DT-015 Total/NA

Water Distill/Phenol480-142900-9 WG-11109628-100318-DT-013 Total/NA

Water Distill/Phenol480-142900-11 WG-11109628-100418-SG-014 Total/NA

Water Distill/Phenol480-142900-12 WG-11109628-100418-SG-016 Total/NA

Water Distill/PhenolMB 480-437939/1-A Method Blank Total/NA
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QC Association Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

General Chemistry (Continued)

Prep Batch: 437939 (Continued)

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

Water Distill/PhenolLCS 480-437939/2-A Lab Control Sample Total/NA

Water Distill/Phenol480-142900-4 MS WG-11109628-100318-DT-009 Total/NA

Water Distill/Phenol480-142900-5 MS WG-11109628-100318-DT-011 Total/NA

Water Distill/Phenol480-142900-5 MSD WG-11109628-100318-DT-011 Total/NA

Analysis Batch: 438468

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

Water 420.1 437939480-142900-1 WG-11109628-100318-SG-006 Total/NA

Water 420.1 437939480-142900-2 WG-11109628-100318-DT-007 Total/NA

Water 420.1 437939480-142900-3 WG-11109628-100318-SG-008 Total/NA

Water 420.1 437939480-142900-4 WG-11109628-100318-DT-009 Total/NA

Water 420.1 437939480-142900-5 WG-11109628-100318-DT-011 Total/NA

Water 420.1 437939480-142900-8 WG-11109628-100318-DT-015 Total/NA

Water 420.1 437939480-142900-9 WG-11109628-100318-DT-013 Total/NA

Water 420.1 437939480-142900-11 WG-11109628-100418-SG-014 Total/NA

Water 420.1 437939480-142900-12 WG-11109628-100418-SG-016 Total/NA

Water 420.1 437939MB 480-437939/1-A Method Blank Total/NA

Water 420.1 437939LCS 480-437939/2-A Lab Control Sample Total/NA

Water 420.1 437939480-142900-4 MS WG-11109628-100318-DT-009 Total/NA

Water 420.1 437939480-142900-5 MS WG-11109628-100318-DT-011 Total/NA

Water 420.1 437939480-142900-5 MSD WG-11109628-100318-DT-011 Total/NA
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Lab Chronicle
Client: GHD Services Inc. TestAmerica Job ID: 480-142900-1

Project/Site: 11109628, Frontier Chemical -  NF POTW

Client Sample ID: WG-11109628-100318-SG-006 Lab Sample ID: 480-142900-1
Matrix: WaterDate Collected: 10/03/18 10:15

Date Received: 10/04/18 13:05

Analysis 624.1 10/08/18 16:56 S1V5 438162 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3510C 438341 10/09/18 07:33 JMP TAL BUFTotal/NA

Analysis 8270D SIM ID 1 438984 10/11/18 21:41 DMR TAL BUFTotal/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 1 438330 10/08/18 13:11 LMH TAL BUFTotal/NA

Prep Distill/Phenol 437939 10/05/18 13:56 AEF TAL BUFTotal/NA

Analysis 420.1 1 438468 10/09/18 11:37 AED TAL BUFTotal/NA

Client Sample ID: WG-11109628-100318-DT-007 Lab Sample ID: 480-142900-2
Matrix: WaterDate Collected: 10/03/18 10:00

Date Received: 10/04/18 13:05

Analysis 624.1 10/05/18 15:01 S1V40 437821 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 1 438330 10/08/18 13:33 LMH TAL BUFTotal/NA

Prep Distill/Phenol 437939 10/05/18 13:56 AEF TAL BUFTotal/NA

Analysis 420.1 1 438468 10/09/18 11:37 AED TAL BUFTotal/NA

Client Sample ID: WG-11109628-100318-SG-008 Lab Sample ID: 480-142900-3
Matrix: WaterDate Collected: 10/03/18 11:55

Date Received: 10/04/18 13:05

Analysis 624.1 10/08/18 17:20 S1V2 438162 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 3510C 438341 10/09/18 07:33 JMP TAL BUFTotal/NA

Analysis 8270D SIM ID 5 438984 10/11/18 22:04 DMR TAL BUFTotal/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 1 438330 10/08/18 13:37 LMH TAL BUFTotal/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 10 438561 10/09/18 09:51 LMH TAL BUFTotal/NA

Prep Distill/Phenol 437939 10/05/18 13:56 AEF TAL BUFTotal/NA

Analysis 420.1 1 438468 10/09/18 11:37 AED TAL BUFTotal/NA

Client Sample ID: WG-11109628-100318-DT-009 Lab Sample ID: 480-142900-4
Matrix: WaterDate Collected: 10/03/18 10:00

Date Received: 10/04/18 13:05

Analysis 624.1 10/05/18 15:48 S1V10 437821 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 624.1 DL 80 438347 10/09/18 13:49 S1V TAL BUFTotal/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA
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Lab Chronicle
Client: GHD Services Inc. TestAmerica Job ID: 480-142900-1

Project/Site: 11109628, Frontier Chemical -  NF POTW

Client Sample ID: WG-11109628-100318-DT-009 Lab Sample ID: 480-142900-4
Matrix: WaterDate Collected: 10/03/18 10:00

Date Received: 10/04/18 13:05

Analysis 200.7 Rev 4.4 10/08/18 13:41 LMH1 438330 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep Distill/Phenol 437939 10/05/18 13:56 AEF TAL BUFTotal/NA

Analysis 420.1 1 438468 10/09/18 11:37 AED TAL BUFTotal/NA

Client Sample ID: WG-11109628-100318-DT-011 Lab Sample ID: 480-142900-5
Matrix: WaterDate Collected: 10/03/18 11:08

Date Received: 10/04/18 13:05

Analysis 624.1 10/08/18 18:08 S1V10 438162 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 1 438330 10/08/18 13:45 LMH TAL BUFTotal/NA

Prep Distill/Phenol 437939 10/05/18 13:56 AEF TAL BUFTotal/NA

Analysis 420.1 1 438468 10/09/18 11:43 AED TAL BUFTotal/NA

Client Sample ID: TB-11109628-100318-DT Lab Sample ID: 480-142900-6
Matrix: WaterDate Collected: 10/03/18 00:00

Date Received: 10/04/18 13:05

Analysis 624.1 10/05/18 16:36 S1V1 437821 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: WG-11109628-100318-SG-010 Lab Sample ID: 480-142900-7
Matrix: WaterDate Collected: 10/03/18 14:50

Date Received: 10/04/18 13:05

Analysis 624.1 10/08/18 13:09 S1V1 438162 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: WG-11109628-100318-DT-015 Lab Sample ID: 480-142900-8
Matrix: WaterDate Collected: 10/03/18 14:40

Date Received: 10/04/18 13:05

Analysis 624.1 10/05/18 17:23 S1V10 437821 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 1 438330 10/08/18 13:56 LMH TAL BUFTotal/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 10 438561 10/09/18 09:54 LMH TAL BUFTotal/NA

Prep Distill/Phenol 437939 10/05/18 13:56 AEF TAL BUFTotal/NA

Analysis 420.1 1 438468 10/09/18 11:43 AED TAL BUFTotal/NA
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Lab Chronicle
Client: GHD Services Inc. TestAmerica Job ID: 480-142900-1

Project/Site: 11109628, Frontier Chemical -  NF POTW

Client Sample ID: WG-11109628-100318-DT-013 Lab Sample ID: 480-142900-9
Matrix: WaterDate Collected: 10/03/18 12:50

Date Received: 10/04/18 13:05

Analysis 624.1 10/05/18 17:47 S1V10 437821 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 624.1 DL 20 438162 10/08/18 18:32 S1V TAL BUFTotal/NA

Prep 3510C 438341 10/09/18 07:33 JMP TAL BUFTotal/NA

Analysis 8270D SIM ID 20 439689 10/16/18 14:19 DMR TAL BUFTotal/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 1 438330 10/08/18 14:00 LMH TAL BUFTotal/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 5 438561 10/09/18 09:58 LMH TAL BUFTotal/NA

Prep Distill/Phenol 437939 10/05/18 13:56 AEF TAL BUFTotal/NA

Analysis 420.1 1 438468 10/09/18 11:43 AED TAL BUFTotal/NA

Client Sample ID: WG-11109628-100318-SG-012 Lab Sample ID: 480-142900-10
Matrix: WaterDate Collected: 10/03/18 16:10

Date Received: 10/04/18 13:05

Analysis 624.1 10/08/18 18:56 S1V2 438162 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: WG-11109628-100418-SG-014 Lab Sample ID: 480-142900-11
Matrix: WaterDate Collected: 10/04/18 10:15

Date Received: 10/04/18 13:05

Analysis 624.1 10/05/18 18:34 S1V10 437821 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 624.1 DL 40 438162 10/08/18 19:20 S1V TAL BUFTotal/NA

Prep 3510C 438341 10/09/18 07:33 JMP TAL BUFTotal/NA

Analysis 8270D SIM ID 5 438984 10/11/18 22:51 DMR TAL BUFTotal/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 1 438330 10/08/18 14:15 LMH TAL BUFTotal/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 5 438561 10/09/18 10:02 LMH TAL BUFTotal/NA

Prep Distill/Phenol 437939 10/05/18 13:56 AEF TAL BUFTotal/NA

Analysis 420.1 1 438468 10/09/18 11:43 AED TAL BUFTotal/NA

Client Sample ID: WG-11109628-100418-SG-016 Lab Sample ID: 480-142900-12
Matrix: WaterDate Collected: 10/04/18 11:15

Date Received: 10/04/18 13:05

Analysis 624.1 10/05/18 18:58 S1V10 437821 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 624.1 DL 20 438162 10/08/18 19:44 S1V TAL BUFTotal/NA

Prep 3510C 438341 10/09/18 07:33 JMP TAL BUFTotal/NA
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Lab Chronicle
Client: GHD Services Inc. TestAmerica Job ID: 480-142900-1

Project/Site: 11109628, Frontier Chemical -  NF POTW

Client Sample ID: WG-11109628-100418-SG-016 Lab Sample ID: 480-142900-12
Matrix: WaterDate Collected: 10/04/18 11:15

Date Received: 10/04/18 13:05

Analysis 8270D SIM ID 10/16/18 14:43 DMR20 439689 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 1 438330 10/08/18 14:19 LMH TAL BUFTotal/NA

Prep 200.7 437962 10/06/18 08:53 VEG TAL BUFTotal/NA

Analysis 200.7 Rev 4.4 5 438561 10/09/18 10:06 LMH TAL BUFTotal/NA

Prep Distill/Phenol 437939 10/05/18 13:56 AEF TAL BUFTotal/NA

Analysis 420.1 1 438468 10/09/18 11:43 AED TAL BUFTotal/NA

Client Sample ID: WG-11109628-100418-DT-017 Lab Sample ID: 480-142900-13
Matrix: WaterDate Collected: 10/04/18 10:05

Date Received: 10/04/18 13:05

Analysis 624.1 10/08/18 20:08 S1V2 438162 TAL BUF

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: WG-11109628-092818-DT-001 Lab Sample ID: 480-142900-14
Matrix: WaterDate Collected: 09/28/18 09:45

Date Received: 10/04/18 13:05

Prep 3535 10/12/18 09:47 MYV251626 TAL SAC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 537 (modified) 1 252402 10/16/18 00:56 JRB TAL SACTotal/NA

Prep 3535 DL 251626 10/12/18 09:47 MYV TAL SACTotal/NA

Analysis 537 (modified) DL 2 253446 10/19/18 10:51 CBW TAL SACTotal/NA

Client Sample ID: WG-11109628-092818-DT-002 Lab Sample ID: 480-142900-15
Matrix: WaterDate Collected: 09/28/18 10:10

Date Received: 10/04/18 13:05

Prep 3535 10/12/18 09:47 MYV251626 TAL SAC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 537 (modified) 1 252402 10/16/18 01:03 JRB TAL SACTotal/NA

Prep 3535 DL 251626 10/12/18 09:47 MYV TAL SACTotal/NA

Analysis 537 (modified) DL 5 253446 10/19/18 10:59 CBW TAL SACTotal/NA

Client Sample ID: WG-11109628-092818-DT-003 Lab Sample ID: 480-142900-16
Matrix: WaterDate Collected: 09/28/18 10:30

Date Received: 10/04/18 13:05

Prep 3535 10/12/18 09:47 MYV251626 TAL SAC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 537 (modified) 1 252402 10/16/18 01:11 JRB TAL SACTotal/NA

Prep 3535 DL 251626 10/12/18 09:47 MYV TAL SACTotal/NA
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Lab Chronicle
Client: GHD Services Inc. TestAmerica Job ID: 480-142900-1

Project/Site: 11109628, Frontier Chemical -  NF POTW

Client Sample ID: WG-11109628-092818-DT-003 Lab Sample ID: 480-142900-16
Matrix: WaterDate Collected: 09/28/18 10:30

Date Received: 10/04/18 13:05

Analysis 537 (modified) 10/19/18 11:06 CBW20DL 253446 TAL SAC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Client Sample ID: WG-11109628-092818-DT-004 Lab Sample ID: 480-142900-17
Matrix: WaterDate Collected: 09/28/18 10:55

Date Received: 10/04/18 13:05

Prep 3535 10/12/18 09:47 MYV251626 TAL SAC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 537 (modified) 1 252402 10/16/18 01:25 JRB TAL SACTotal/NA

Prep 3535 DL 251626 10/12/18 09:47 MYV TAL SACTotal/NA

Analysis 537 (modified) DL 20 253446 10/19/18 11:14 CBW TAL SACTotal/NA

Client Sample ID: WG-11109628-092818-DT-005 Lab Sample ID: 480-142900-18
Matrix: WaterDate Collected: 09/28/18 11:09

Date Received: 10/04/18 13:05

Prep 3535 10/12/18 09:47 MYV251626 TAL SAC

Type

Batch Batch

MethodPrep Type LabAnalystRun

Prepared

or Analyzed

Batch

Number

Dilution

Factor

Total/NA

Analysis 537 (modified) 1 252402 10/16/18 01:33 JRB TAL SACTotal/NA

Prep 3535 DL 251626 10/12/18 09:47 MYV TAL SACTotal/NA

Analysis 537 (modified) DL 10 253446 10/19/18 11:21 CBW TAL SACTotal/NA

Laboratory References:

TAL BUF = TestAmerica Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Accreditation/Certification Summary
Client: GHD Services Inc. TestAmerica Job ID: 480-142900-1

Project/Site: 11109628, Frontier Chemical -  NF POTW

Laboratory: TestAmerica Buffalo
Unless otherwise noted, all analytes for this laboratory were covered under each accreditation/certification below.

Authority Program EPA Region Identification Number Expiration Date

New York 100262NELAP 03-31-19

The following analytes are included in this report, but the laboratory is not certified by the governing authority.  This list may include analytes for which 

the agency does not offer certification.  

Analysis Method Prep Method Matrix Analyte

624.1 Water 1,2,4-Trichlorobenzene

624.1 Water 1,2-Dichloroethene, Total

624.1 Water 2-Butanone (MEK)

624.1 Water 2-Chlorotoluene

624.1 Water 2-Hexanone

624.1 Water 3-Chlorotoluene

624.1 Water 4-Chlorotoluene

624.1 Water 4-Methyl-2-pentanone (MIBK)

624.1 Water Carbon disulfide

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

Authority Program EPA Region Identification Number Expiration Date

Alaska (UST) 17-02010State Program 01-20-21

ANAB DoD ELAP L2468 01-20-21

Arizona State Program 9 AZ0708 08-11-19

Arkansas DEQ State Program 6 88-0691 06-17-19

California State Program 9 2897 01-31-19

Colorado State Program 8 CA00044 08-31-19

Connecticut State Program 1 PH-0691 06-30-19

Florida NELAP 4 E87570 06-30-19

Georgia State Program 4 N/A 01-28-19

Hawaii State Program 9 N/A 01-29-19

Illinois NELAP 5 200060 03-17-19

Kansas NELAP 7 E-10375 10-31-18 *

Louisiana NELAP 6 30612 06-30-19

Maine State Program 1 CA0004 04-14-20

Michigan State Program 5 9947 01-31-20

Nevada State Program 9 CA00044 07-31-19

New Hampshire NELAP 1 2997 04-18-19

New Jersey NELAP 2 CA005 06-30-19

New York NELAP 2 11666 03-31-19

Oregon NELAP 10 4040 01-29-19

Pennsylvania NELAP 3 68-01272 03-31-19

Texas NELAP 6 T104704399 05-31-19

US Fish & Wildlife Federal LE148388-0 07-31-19

USDA Federal P330-18-00239 01-17-21

USEPA UCMR Federal 1 CA00044 12-31-20

Utah NELAP 8 CA00044 02-28-19

Vermont State Program 1 VT-4040 04-30-19

Virginia NELAP 3 460278 03-14-19

Washington State Program 10 C581 05-05-19

West Virginia (DW) State Program 3 9930C 12-31-18

Wyoming State Program 8 8TMS-L 01-28-19

TestAmerica Buffalo

* Accreditation/Certification renewal pending - accreditation/certification considered valid.
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Method Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Method Method Description LaboratoryProtocol

40CFR136A624.1 Volatile Organic Compounds (GC/MS) TAL BUF

SW8468270D SIM ID Semivolatile Organic Compounds (GC/MS SIM / Isotope Dilution) TAL BUF

EPA537 (modified) Fluorinated Alkyl Substances TAL SAC

EPA200.7 Rev 4.4 Metals (ICP) TAL BUF

MCAWW420.1 Phenolics, Total Recoverable TAL BUF

EPA200.7 Preparation, Total Metals TAL BUF

SW8463510C Liquid-Liquid Extraction (Separatory Funnel) TAL BUF

SW8463535 Solid-Phase Extraction (SPE) TAL SAC

NoneDistill/Phenol Distillation, Phenolics TAL BUF

Protocol References:

40CFR136A = "Methods for Organic Chemical Analysis of Municipal Industrial Wastewater", 40CFR, Part 136, Appendix A,  October 26, 1984 and 

subsequent revisions.

EPA = US Environmental Protection Agency

MCAWW = "Methods For Chemical Analysis Of Water And Wastes", EPA-600/4-79-020, March 1983 And Subsequent Revisions.

None = None

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

Laboratory References:

TAL BUF = TestAmerica Buffalo, 10 Hazelwood Drive, Amherst, NY 14228-2298, TEL (716)691-2600

TAL SAC = TestAmerica Sacramento, 880 Riverside Parkway, West Sacramento, CA 95605, TEL (916)373-5600
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Sample Summary
TestAmerica Job ID: 480-142900-1Client: GHD Services Inc.

Project/Site: 11109628, Frontier Chemical -  NF POTW

Lab Sample ID Client Sample ID ReceivedCollectedMatrix

480-142900-1 WG-11109628-100318-SG-006 Water 10/03/18 10:15 10/04/18 13:05

480-142900-2 WG-11109628-100318-DT-007 Water 10/03/18 10:00 10/04/18 13:05

480-142900-3 WG-11109628-100318-SG-008 Water 10/03/18 11:55 10/04/18 13:05

480-142900-4 WG-11109628-100318-DT-009 Water 10/03/18 10:00 10/04/18 13:05

480-142900-5 WG-11109628-100318-DT-011 Water 10/03/18 11:08 10/04/18 13:05

480-142900-6 TB-11109628-100318-DT Water 10/03/18 00:00 10/04/18 13:05

480-142900-7 WG-11109628-100318-SG-010 Water 10/03/18 14:50 10/04/18 13:05

480-142900-8 WG-11109628-100318-DT-015 Water 10/03/18 14:40 10/04/18 13:05

480-142900-9 WG-11109628-100318-DT-013 Water 10/03/18 12:50 10/04/18 13:05

480-142900-10 WG-11109628-100318-SG-012 Water 10/03/18 16:10 10/04/18 13:05

480-142900-11 WG-11109628-100418-SG-014 Water 10/04/18 10:15 10/04/18 13:05

480-142900-12 WG-11109628-100418-SG-016 Water 10/04/18 11:15 10/04/18 13:05

480-142900-13 WG-11109628-100418-DT-017 Water 10/04/18 10:05 10/04/18 13:05

480-142900-14 WG-11109628-092818-DT-001 Water 09/28/18 09:45 10/04/18 13:05

480-142900-15 WG-11109628-092818-DT-002 Water 09/28/18 10:10 10/04/18 13:05

480-142900-16 WG-11109628-092818-DT-003 Water 09/28/18 10:30 10/04/18 13:05

480-142900-17 WG-11109628-092818-DT-004 Water 09/28/18 10:55 10/04/18 13:05

480-142900-18 WG-11109628-092818-DT-005 Water 09/28/18 11:09 10/04/18 13:05
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Login Sample Receipt Checklist

Client: GHD Services Inc. Job Number: 480-142900-1

Login Number: 142900

Question Answer Comment

Creator: Wallace, Cameron

List Source: TestAmerica Buffalo

List Number: 1

TrueRadioactivity either was not measured or, if measured, is at or below 

background

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

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

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

TrueThere are no discrepancies between the sample IDs on the containers and 

the COC.

TrueSamples are received within Holding Time (Excluding tests with immediate 

HTs)..

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified

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

MS/MSDs

TrueVOA sample vials do not have headspace or bubble is <6mm (1/4") in 

diameter.

TrueIf necessary, staff have been informed of any short hold time or quick TAT 

needs

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

TrueSampling Company provided. GHD

TrueSamples received within 48 hours of sampling.

TrueSamples requiring field filtration have been filtered in the field.

N/AChlorine Residual checked.
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Login Sample Receipt Checklist

Client: GHD Services Inc. Job Number: 480-142900-1

Login Number: 142900

Question Answer Comment

Creator: Nelson, Kym D

List Source: TestAmerica Sacramento

List Creation: 10/11/18 03:13 PMList Number: 2

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

meter.

TrueThe cooler's custody seal, if present, is intact. 998272

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

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

tampered with.

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded. 1.0C

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

FalseIs the Field Sampler's name present on COC? Received project as a subcontract.

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

TrueSamples are received within Holding Time (excluding tests with immediate 

HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

N/ASample Preservation Verified.

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

MS/MSDs

TrueContainers requiring zero headspace have no headspace or bubble is 

<6mm (1/4").

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.
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EncIosure 2

NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATION
Site Management Periodic Review Report Notice

lnstitutionaI and Engin〇〇〇ing Controls Certification Fo「m

Site Detaiis Box 」

sito Nam●王車!e鴫豊軸!劇岬tya皿e吉帯〇〇〇〇〇　Cc」SCC」dJeS Ce→†Cuir’erb∽←CI

siteAddress: 4626RoyaiAvenue ZipCode:14303　比c厨s‘.つ-Qe¥‘CJ Avc両と

Cfty什own: Niagara Falis

County: Niagara

Site Ac「eage: 9.810

Reporting Pe「iod: November 18, 2017 to November 18, 2018

1. 1s the info「mation above correct?

lf NO, incIude handwritten above o「 0n a SePa「ate Sheet.

2. Has some ora= ofthe site property been soId, Subdivided, me「ged, Or undergone a

tax map amendment during thjs Reporting Period?

3. Has there been any change of use at the site during this Reporting Period

(See 6NYCRR 375-1.1 1(d))?

4. Have any federal, State, and/Or locaI permits (e.g., building, discharge) been issued

for o「 at the p「OPerty during this Reporting Period?

!f you answered YES to questions 2 th「u 4, inctude documentation or evidence

that documentation has b○○n previous!y submitted with this certification form.

5. 1s the site currentIy undergoing deveIopment?

YES NO

レ/

V

6. Is the cu「rent site use consistent with the use(S) listed beiow?

lndustriai

7. A「e a= lCs/ECs in pIace and functioning as designed?

Box 2

YES NO

¥/

/

lF THEANSWERTO EITHER QUESTION 6 OR 7 1S NO, Sign and dato beIowand

DO NOT COMPしETE THE REST OF THIS FORM. Otherwise continue.

A Corr○○tive Measures Work PIan must be submitted aiong with this form to add「ess these issues.

Signature of Owne「, Remedial Party or Designated Rep「esentative Date



SITE NO, 93211O

Description of Institutionai Controis

Parce i Owne「

16O,09"1"6　　　　　　　　4626 Royai Avenue HoIding LLC

Environmental Easement and Site Management Pian

lns航utionai Controi

Ground Water Use Restriction
SoiI Management Pian

Landuse Res師Ction

Site Management Plan

Monito而g PIan

IC/EC Plan

Desc「iI競ion of Enginee血g ControIs

Ea哩塾　　　　　　　　　　　　　　Enainee血a ControI

160.09"1-6

Cover System

12&quot; Ciean ∞Ver SyStem ∞nSisting of cルShed ∞nCrete O「 CruShed stone w軸some asphaIt



Box5

Pe「iodic Review Report (PRR) Certification Statements

l. i certify by checking ”YES一’be10W that:

a) the Periodic Review report and a= attachments we「e p「epa「ed under the direction of, and

「eviewed by, the party making the ce輔Cation;

b) to the best of my knowledge and beIief, the work and conciusions desc「ibed in this certification

are in accordance with the 「equirements of the site remedial prog「am, and gene「a=y accepted

enginee「ing practices; and the info「mation presented is accurate and compete.

YES NO

/

2. 1fthis site has an lC/EC Plan (OrequivaIentas required in the Decision Document), foreach InstitutionaI

O「 Engineering contro川Sted in Boxes 3 and/Or 4, I certify by checking ”YES” beIow that a= 0fthe

following statements are true:

(a) the Institutionai Controi and/Or Engineering ControI(S) empIoyed at this site is unchanged
Since the date that the ControI was put in-PIace, OrWaS last approved by the Department;

(b) nothing has occur「ed that would impai「 the ab冊y of such ControI, tO P「OteCt PubIic heaIth and

the envi「onment;

(C) access to the site wili continue to be provided to the Department, tO eVaIuate the

remedy, including access to evaiuate the continued maintenance of this Cont「OI;

(d) nothing has occu「red that wouid constitute a vioIation or faiIure to comply with the

Site Management Plan for this Control; and

(e) if a financiaI assurance mechanism is requi「ed by the oversight document for the site, the

mechanism 「emains va=d and su怖cient for its intended purpose estab=shed in the document.

YES NO

/

iF THE ANSWERTO QUESTION 2 iS NO, Sign and date beIowand
DO NOT COMP」ETE THE REST OF THIS FORM, Otherwise continue.

A Correotive Measu「es W○○k Plan must be submitted aiong with this fom to addross these issues"

Signatu「e of Owner, Remedial Party or Desjgnated Representative Date
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