
           
 
 
June 8, 2021 
 
Via Electronic Mail: parag.amin@dec.ny.gov 
 
Mr. Parag Amin, P.E. 
New York State Department of Environmental Conservation 
Division of Environmental Remediation 
625 Broadway 
Albany, New York 12233-7014 
 
 RE:  Report of Findings 
  Lubricant Packaging Co. Site 
  17 Industrial Place, Middletown, NY 
  NYSDEC Site No.: 336034 
Mr. Amin: 
 
Precision Environmental Services, Inc. (PES), has prepared this letter report to document 
subsurface investigative activities on and off the 17 Industrial Place property (hereafter referred 
to as ‘the Site’) (see – Figure 1, for site location detail).  The work described within this report was 
performed on behalf of the New York State Department of Environmental Conservation 
(NYSDEC) and completed in accordance with Prime Contract C100614.  Site work activities were 
completed following PES’s Work Plan dated March 9, 2021.  Work tasks completed and 
documented within this findings report include the following: 
 

1. Sample and analyze soil and groundwater at five (5) locations for Per- and Polyfluoroalkyl 
Substances (PFAS) and 1,4-Dioxane; and 

2. Collect sub-slab vapor intrusion (SVI) samples at 79 Industrial Place. 
 

 Subsurface Soil Characterization 
 

On March 24 and 25, 2021 PES performed subsurface investigative work at the Site by installing 
five (5) soil borings using direct push technology (see Figure 2).   PES utilized a Geoprobe 
6620DT to advance the borings, collecting soil samples with 4-foot acetate, sample sleeves.  A 
PES geologist subsequently logged the soil types, documented the presence of saturated soil at 
depth and presence of volatile organic vapors in the soil using a calibrated photo-ionization 
detector (PID).  The shallow soils observed consisted primarily of fine sands and silts, with lesser 
quantities of clay and gravel sized material.  Coal and brick pieces were present throughout 
identifying the material as primarily fill in nature.  The highest PID reading of 21.2 parts per million 
was recorded at the LPES-1 eight-to-ten-foot depth.   Boring logs are included as Attachment A. 
 
Representative soil samples were collected at all boring locations using pre-determined depth 
intervals of 0 feet (ft) to 6-inches, 2 ft to 4 ft and the interface directly above saturated soil or 
groundwater.  Samples were collected then analyzed for PFAS using Method 537 and 1,4-
Dioxane using Method 8270 SIM.  Eurofins TestAmerica in Amherst, NY performed the laboratory 
analysis.  The independently validated analytical results are tabulated as shown on Table 1.   
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Minimal PFAS detections were recorded in the soils associated with the five borings.  The highest 
polyfluorooctanoic acid (PFOA) detection was 0.22 parts per billion (ppb) and the highest 
polyfluorooctanesulfonic acid (PFOS) detection was an estimated 0.29 ppb, both below the 
NYSDEC screening levels of 0.66 ppb and 0.88 ppb, respectively.  Both were detected at soil 
boring LPES-2 (0-6’).  The highest levels were recorded within the near surface soil.  No 1,4-
Dioxane detections were recorded for all sample locations and depths.  Complete Eurofins 
laboratory data packages and independently provided Data Usability Summary Report (DUSR) 
are included as Attachment B.   
 
 Groundwater Sampling 

 
During the soil investigation all five (5) boring locations were converted into 1-inch diameter PVC, 
temporary monitor wells.  Five-foot length screens were installed across the upper five feet of 
water column in temporary monitoring wells LPES-1, LPES-2, and LPES-3.  Ten-foot length 
screens were installed in LPES-4 and LPES-5.  The wells were developed with dedicated, 
disposable bailers, removing up to one gallon of water from each.  The bailers and cord were 
made of PFAS-free materials.  
 
On March 25, 2021 PES gauged and purged each of the monitoring wells.  The gauging results 
as follows: 
 
Monitoring Well Depth to Water  Depth to Bottom  
LPES-1  3.20 ft below ground (bg) 9.40 ft bg 
LPES-2  3.70 ft bg   8.85 ft bg 
LPES-3  3.95 ft bg   11.15 ft bg 
LPES-4  7.50 ft bg   15.48 ft bg 
LPES-5  2.33 ft bg   13.70 ft bg 
 
PES used dedicated, PFAS-free bailers to purge than collect a representative groundwater 
sample from each of the three wells.  Samples were placed in an iced cooler for delivery to 
Eurofins/Test America under proper chain of custody procedures.  Samples were analyzed using 
EPA Methods 537 (modified) for PFAS and 8270 SIM for 1,4-Dioxane. 
 
Low level concentrations of individual PFAS analytes were detected in LPES-2 through LPES-5.  
No single PFAS analyte exceeded New York State maximum allowable contaminant (MCL) levels.  
Similarly, all five monitoring well samples for 1,4-Dioxane were non detect or below the MCL of 1 
part per billion. The independently validated analytical results are tabulated as shown on Table 2.      
Complete Eurofins laboratory data packages and independently provided DUSR are included as 
Attachment B. 
 
 Sub-Slab Vapor Intrusion Sampling – 79 Industrial Place 
 
On March 30 and 31, 2021 PES performed sub-slab and indoor air sampling at 79 Industrial 
Place.  PES sampled four sub-slab points (SS-SV-04, SS-SV-05, SS-SV-06 and SS-SV-07) all of 
which were previously installed by CDM Smith in 2019.  PES also sampled indoor air locations 
IA-04, IA-05, IA-06 and IA-07, along with one outdoor ambient air sample (AA-02). 
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Prior to commencement of sub-slab sampling a helium tracer test was performed at each location 
to confirm that there was no potential surface air infiltration and that all were viable for sampling.  
The procedure for helium tracer gas testing was conducted in accordance with the NYSDOH 
guidance document and PES Work Plan Standard Operating Procedures (SOP) as follows: 
 

 
• Each soil vapor sampling tube was run through a hole in the bottom of a pre-prepared 

enclosure that was placed over the borehole. 
• Helium gas was released through a sample port into the enclosure until a concentration 

of greater than or equal too 80% was attained.  The helium enriched space was 
monitored and confirmed with a helium gas tracer meter. 

• After confirming 80% or greater helium presence in the enclosure, the soil vapor sampling 
tube (Teflon® coated interior) was purged using a low-flow sample pump.  The tube was 
screened for helium and VOCs using a PPBRae.  Tracer gas testing was performed at 
all locations.  All helium detections were measure at 10% or less, as required by the 
NYSDOH guidance. 

 
After completion of the tracer test, approximately three air volumes of gas were purged from each 
sub-slab point.  PID readings were observed directly from the tubing and the recorded.  The end 
of the tubing was then connected directly to the intake valve of the Summa® canister regulator.  
All measurements and detailed from the sampling are included on Table 3.    
 
All sub-slab, indoor air, and outdoor ambient air samples were collected using 6-Liter Summa® 
canisters equipped with 24-hour laboratory calibrated regulators.  Summa® canisters were 
laboratory certified with initial vacuum ranging from -27 inches of mercury (inHg) to -30 inHg.  The 
sub-slab samples were collected concurrently with the indoor air and ambient outdoor air 
samples.  The sub-slab samples had final vacuum readings between -4 inHg to -20 inHg.   
 
After the samples were collected, the sample tubing was removed, and the permanent ports were 
sealed.  Air samples were analyzed by Eurofins TestAmerica in Knoxville, Tennessee for VOCs 
using EPA Method TO-15. 
 
 Sub-Slab Vapor Intrusion Sample Results 
 
The soil vapor investigation results are presented on Tables 4A and 4B and the laboratory data 
package as Attachment B.  The 2006 NYSDOH Vapor Intrusion Guidance presents the State of 
New York indoor air guidance values as well as the 2017 sub-slab vapor/indoor air matrices.  
Indoor air results were compared to Appendix C, Table C.2, EPA 2001: Building assessment and 
survey evaluation (BASE) database, Summa® canister method, 90th percentile, as well as Table 
3.1, Air guidance values derived by the NYSDOH of the Final NYSDOH Soil Vapor Intrusion 
Guidance.  Ambient air results were compared to Appendix C, Table C.2, EAP 2001: Building 
assessment and survey evaluation (BASE) database, Summa® canister method, 90th percentile.  
A comparison of the sub-slab soil vapor and indoor air results at each shared location is presented 
in Tables 4A and 4B, along with final action recommendations suggested by the NYSDOH 
matrices (Table 5). 
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NYSDOH Matrix A Comparison 
All four sub-slab vapor samples recorded detectable levels for trichloroethene (TCE), SS-SV-04 
at 30 micrograms per cubic meter (ug/m3), SS-SV-05 at 12 ug/m3, SS-SV-06 at 31 ug/m3, and 
SS-SV-07 at 14 ug/m3.  No co-located indoor air samples recorded detectable TCE 
concentrations though laboratory reporting limits exceeded the no further action determination 
level of 0.2 ug/m3.  The laboratory reporting limit exceeded 0.2 ug/m3 because all four location 
samples required dilution to determine accurate ethanol levels. 
 
Based on the comparative results from the four co-located sample Matrix A analytes cis-1,2- 
Dichloroethene, 1,1-Dichloroethen and Carbon Tetrachloride do not warrant further action. 
 
NYSDOH Matrix B Comparison 
All four sub-slab vapor samples recorded detectable levels for tetrachloroethene (PCE), SS-SV-
04 at 1.3 ug/m3, SS-SV-05 at 8.8 ug/m3, SS-SV-06 at 3 ug/m3, and SS-SV-07 at 71 ug/m3.  No 
co-located indoor air samples recorded detectable PCE concentrations.  When referencing the 
soil vapor/indoor air Matrix B, the NYSDOH guidance suggests no further action is necessary to 
address human health exposure. 
 
Based on the comparative results from the four co-located sample Matrix B analytes 1,1,1-
Trichlorothane and Methylene Chloride to not warrant further action. 
 
NYSDOH Matrix C Comparison 
No sub-slab vapor samples recorded detectable levels for Vinyl Chloride (VC).  No co-located 
indoor air samples recorded detectable VC detections.  Due to the high reporting limit for non-
detect values at all four co-located sub-slab and indoor air samples “Identify Source and 
Resample or Mitigate” is recommended by the matrix guidance. 
 
Complete Eurofins TestAmerica laboratory data packages and independently provided DUSR are 
included as Attachment B.  All data was considered usable by the DUSR validation process. 
 
 Conclusions and Recommendations 
 
Minimal PFAS and 1,4-Dioxane impacts to soil and groundwater in the investigated areas exist.  
No groundwater concentrations exceeded maximum contaminant levels allowed by the NYSDEC.  
PES does not recommend further investigation needs in these areas of the site.  Should the 
NYSDEC have further thoughts regarding other potential source areas for these contaminants 
PES can investigate as needed. 
 
Based on the results from the sub-slab vapor intrusion sampling event no further action is 
necessary for most NYSDOH matrix analytes.  Non detect, high reporting limits for indoor air 
results as compared with co-located sub-slab detections for TCE suggests continued monitoring 
is warranted and for VC that source identification, resampling and possible mitigation is 
warranted.  Based on the high reporting limits it is PES recommendation that additional monitoring 
should be performed.  
 
  



Findings Report-Lubricant Packaging Co. 
17 Industrial Place, Middletown, NY   
Site # 336034   
 

5 | P a g e  
 

 
Should you have any questions regarding the above report, please feel free to contact the 
undersigned at 518-885-4399. 
 
Sincerely. 
PRECISION ENVIRONMENTAL SERVICES, INC. 

 
Brian Neumann                                                                
Project Manager                                          

 
Enclosures: 

 Figures 1, 2 and 3 
 Tables 1, 2, 3, 4A, 4B and 5 
 Attachment A: Boring Logs 
 Attachment B: Laboratory Analytical Reports & DUSRs 
 Attachment C: SVI Questionnaire & Photographs 
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Tables 
  



LPES -1 (0-
6")

LPES -1 (2'-
4')

LPES -1 
(4'-5')

Dup A 
LPES-1 (4'-

5')

LPES -2 (0-
6")

LPES -2 
(2'-4')

LPES -2 
(3.5'-4.5')

LPES -3 (0-
6")

LPES -3 
(2'-4')

LPES -3 
(6'-8')

LPES -4 (0-
6")

LPES -4 
(2'-4')

LPES -4 
(10.5'-11.5')

LPES -5 
(0-6")

LPES -5 
(2'-4')

LPES -5 
(7'-8')

Analyte Method
1,4-Dioxane 8270D SIM ID <1000 (ND) <110 (ND) <570 (ND) <560 (ND) <110 (ND) <110 (ND) <130 (ND) <1100 (ND) <590 (ND) <120 (ND) <110 (ND) <1100 (ND) <120 (ND) <580 (ND) <130 (ND) <110 (ND) 110

Perfluorobutanoic acid (PFBA) 0.61 <0.22 (ND) <0.22 (ND) <0.22 (ND) 0.11 J <0.22 (ND) <0.24 (ND) 0.096 J 0.096 J <0.23 (ND) 0.056 J 0.33 <0.22 (ND) 0.39 <0.23 (ND) <0.21 (ND)  --
Perfluoropentanoic acid (PFPeA) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) 0.14 J <0.22 (ND) <0.23 (ND) 0.13 J <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND)  --
Perfluorohexanoic acid (PFHxA) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) 0.079 J 0.11 J <0.22 (ND) <0.23 (ND) 0.096 J <0.22 (ND) <0.22 (ND) 0.054 J <0.23 (ND) <0.21 (ND)  --
Perfluoroheptanoic acid (PFHpA) 0.03 J <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) 0.083 J <0.22 (ND) <0.23 (ND) 0.049 J <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND)  --
Perfluorooctanoic acid (PFOA) 0.12 J <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) 0.22 <0.22 (ND) <0.23 (ND) 0.10 J <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND) 0.66
Perfluorononanoic acid (PFNA) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) 0.14 J 0.044 J <0.23 (ND) 0.069 J <0.22 (ND) <0.22 (ND) 0.043 J <0.23 (ND) <0.21 (ND)  --
Perfluorodecanoic acid (PFDA) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) 0.051 J <0.22 (ND) 0.028 J 0.17 J 0.061 J <0.23 (ND) 0.046 J <0.22 (ND) <0.22 (ND) 0.050 J <0.23 (ND) <0.21 (ND)  --
Perfluoroundecanoic acid (PFUnA) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) 0.36 <0.22 (ND) <0.23 (ND) 0.050 J <0.22 (ND) <0.22 (ND) 0.077 J <0.23 (ND) <0.21 (ND)  --
Perfluorododecanoic acid (PFDoA) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) 0.15 J <0.22 (ND) <0.23 (ND) <0.21 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND)  --
Perfluorotridecanoic acid (PFTriA) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) 0.11 J <0.22 (ND) <0.23 (ND) <0.21 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND)  --
Perfluorotetradecanoic acid (PFTeA) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) 0.094 J <0.22 (ND) <0.23 (ND) <0.21 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND)  --
Perfluorobutanesulfonic acid (PFBS) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND)  --
Perfluorohexanesulfonic acid (PFHxS) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND)  --
Perfluoroheptanesulfonic acid (PFHpS) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND)  --
Perfluorodecanesulfonic acid (PFDS) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND)  --
Perfluorooctanesulfonic acid (PFOS) <0.5 (ND) <0.54 (ND) <0.55 (ND) <0.55 (ND) <0.57 (ND) <0.55 (ND) <0.61 (ND) 0.29 J 0.24 J <0.57 (ND) <0.52 (ND) <0.56 (ND) <0.55 (ND) <0.55 (ND) <0.58 (ND) <0.54 (ND) 0.88
Perfluorooctanesulfonamide (FOSA) <0.2 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.22 (ND) <0.24 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND) <0.22 (ND) <0.22 (ND) <0.22 (ND) <0.23 (ND) <0.21 (ND)  --
N-methylperfluorooctanesulfonamidoacetic acid (NMeFOSAA) <2 (ND) <2.2 (ND) <2.2 (ND) <2.2 (ND) <2.3 (ND) <2.2 (ND) <2.4 (ND) <2.2 (ND) <2.2 (ND) <2.3 (ND) <2.1 (ND) <2.2 (ND) <2.2 (ND) <2.2 (ND) <2.3 (ND) <2.1 (ND)  --
N-ethylperfluorooctanesulfonamidoacetic acid (NEtFOSAA) <2 (ND) <2.2 (ND) <2.2 (ND) <2.2 (ND) <2.3 (ND) <2.2 (ND) <2.4 (ND) <2.2 (ND) <2.2 (ND) <2.3 (ND) <2.1 (ND) <2.2 (ND) <2.2 (ND) <2.2 (ND) <2.3 (ND) <2.1 (ND)  --
6:2 FTS <2 (ND) <2.2 (ND) <2.2 (ND) <2.2 (ND) <2.3 (ND) <2.2 (ND) <2.4 (ND) <2.2 (ND) <2.2 (ND) <2.3 (ND) <2.1 (ND) <2.2 (ND) <2.2 (ND) <2.2 (ND) <2.3 (ND) <2.1 (ND)  --
8:2 FTS <2 (ND) <2.2 (ND) <2.2 (ND) <2.2 (ND) <2.3 (ND) <2.2 (ND) <2.4 (ND) <2.2 (ND) <2.2 (ND) <2.3 (ND) <2.1 (ND) <2.2 (ND) <2.2 (ND) <2.2 (ND) <2.3 (ND) <2.1 (ND)  --
Total incl PFOA & PFOS 0.76 ND ND ND 0.161 ND 0.107 1.963 0.441 ND 0.596 0.33 ND 0.614 ND ND  --

NOTES:
Sampling performed by Precision Environmental Services, Inc.
All values are reported in ug/kg - parts per billion (ppb), unless otherwise noted.
Analytical Facility - TestAmerica Laboratories 
J indicates result is less than reporting limit but greater than or equal to the method detection limit, thus estimated
ND indicates values reported below the laboratory reporting limits
Values in BOLD indicate values reported above the laboratory minimum detection limits
Screening level for 1,4-Dioxane is USCO and PFOA and PFOS are guidance values for unrestricted use

NYS 
Screen 
LevelsSample Collection Date

Modified 537

3/24/2021 3/25/2021

TABLE 1
Summary of Soil Boring Data (Soil Results)

Lubricant Packaging Co.
NYSDEC Site No. 336034

Sample Identification



LPES -1 Dup B 
(LPES-1) LPES-2 LPES-3 LPES-4 LPES-5

Analyte Method
1,4-Dioxane (measured in ug/L) 8270D SIM ID 0.15 J <20 (ND) 0.12 J 0.89 <20 (ND) <0.2 (ND) 1

Perfluorobutanoic acid (PFBA) <46 (ND) <18 (ND) 6.30 4.0 J 2.6 J <1.8 (ND) 100
Perfluoropentanoic acid (PFPeA) <19 (ND) <18 (ND) 6.10 3.90 1.3 J 0.74 J 100
Perfluorohexanoic acid (PFHxA) <19 (ND) <18 (ND) 4.80 2.90 1.3 J 0.75 J 100
Perfluoroheptanoic acid (PFHpA) <19 (ND) <18 (ND) 3.40 1.2 J 1.3 J 0.61 J 100
Perfluorooctanoic acid (PFOA) <19 (ND) <18 (ND) 6.10 4.10 7.40 2.40 10
Perfluorononanoic acid (PFNA) <19 (ND) <18 (ND) 1.2 J 0.53 J 0.36 J 0.59 J 100
Perfluorodecanoic acid (PFDA) <19 (ND) <18 (ND) 0.66 J 0.36 J <1.8 (ND) <1.8 (ND) 100
Perfluoroundecanoic acid (PFUnA) <19 (ND) <18 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) 100
Perfluorododecanoic acid (PFDoA) <19 (ND) <18 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) 100
Perfluorotridecanoic acid (PFTriA) <19 (ND) <18 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) 100
Perfluorotetradecanoic acid (PFTeA) <19 (ND) <18 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) 100
Perfluorobutanesulfonic acid (PFBS) <19 (ND) 2.0 J 6.20 2.20 1.90 1.0 J 100
Perfluorohexanesulfonic acid (PFHxS) <19 (ND) <18 (ND) 1.7 J 2.10 0.65 J <1.8 (ND) 100
Perfluoroheptanesulfonic acid (PFHpS) <19 (ND) <18 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) 100
Perfluorodecanesulfonic acid (PFDS) <19 (ND) <18 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) 100
Perfluorooctanesulfonic acid (PFOS) <19 (ND) <18 (ND) 4.80 2.60 1.80 1.00 10
Perfluorooctanesulfonamide (FOSA) <19 (ND) <18 (ND) <1.8 (ND) 4.20 <1.8 (ND) 1.1 J 100
N-methylperfluorooctanesulfonamidoacetic acid (NMeFOSAA) <46 (ND) <46 (ND) <4.6 (ND) <4.5 (ND) <4.4 (ND) <4.6 (ND) 100
N-ethylperfluorooctanesulfonamidoacetic acid (NEtFOSAA) <46 (ND) <46 (ND) <4.6 (ND) <4.5 (ND) <4.4 (ND) <4.6 (ND) 100
6:2 FTS <46 (ND) <46 (ND) <4.6 (ND) <4.5 (ND) <4.4 (ND) <4.6 (ND) 100
8:2 FTS <19 (ND) <18 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) <1.8 (ND) 100
Total incl PFOA & PFOS ND ND 37.70 22.00 11.10 3.40 500

NOTES:
Sampling performed by Precision Environmental Services, Inc.
All values are reported in ng/L - parts per trillion (ppt), unless otherwise noted.
Analytical Facility - TestAmerica Laboratories 
J indicates result is less than reporting limit but greater than or equal to the method detection limit, thus estimated
ND indicates values reported below the laboratory minimum detection limits
Values in BOLD indicate values reported above the laboratory minimum detection limits

Modified 537

TABLE 2
Summary of Temporary Monitoring Well Data (Water Results)

Sample Collection Date

Lubricant Packaging Co.
NYSDEC Site No. 336034

Sample Identification

3/25/2021

NYS MCLs



Sample ID Start Date End Date Time Started Initial Pressure (in Hg) Time Collected Final Pressure (in Hg) Canister ID Flow Meter ID PID VOC (ppb)
SS-SV-04 1240 -30 1240 -8 11217 7605 100
IA-04 1240 -29 1241 -6 34001413 10352 100
SS-SV-05 1101 -30 1101 -20 4179 8788 243
Dup (at SS-SV-05)  -- -28  -- -17 09812 09856 243
IA-05 1100 -30 1100 -7 12188 7630 243
SS-SV-06 1205 -29 1205 -7 8449 8774 26
IA-06 1206 -29 1206 -7 10404 11243 26
SS-SV-07 1135 -27 1135 -4 34000170 10353 400
IA-07 1136 -29 1136 -5 7936 10879 400
AA-02 1255 -30 1255 -8 7525 12133  --

TABLE 3
Sub-Slab and Indoor Air Sample Parameters

Lubricant Packaging Co.
NYSDEC Site No. 336034

3/30/2021 3/31/2021



Sample ID

Sampling Date

Unit
Volatile Organic Compounds (TO-15)
1,1,1-Trichloroethane 20.6 2.6 NL 16 110 130 7.3 48
1,1,2-Trichlorotrifluoroethane NL NL NL 1 U 3.1 U 2.6 U 0.62 1.2 U
1,1-Dichloroethane NL NL NL 0.54 U 4.2 U 1.4 U 0.32 U 1.2
1,1-Dichloroethene NL NL NL 0.26 U 2 U 0.67 U 0.16 U 0.47
1,2,4-Trimethylbenzene 9.5 5.8 NL 1.1 26 J 1.9 J 2.8 1.4
1,3,5-Trimethylbenzene 3.7 2.7 NL 0.66 U 9.9 1.7 U 1.3 3 CI
1,4-Dioxane NL NL NL 1.2 U 10 J 7.8 J 0.72 U 1.4 U
2-Butanone NL NL NL 2.2 12 U 4 U 1.9 2.2
4-Methyl-2-pentanone (MIBK) NL NL NL 1.4 U 4.1 U 3.5 U 1.4 1.6 U
Benzene 9.4 6.6 NL 0.43 U 4.1 J 3.3 J 3.1 0.51 U
Carbon tetrachloride 1.3 0.7 NL 0.56 2.6 U 0.85 U 0.5 0.7
Chloroethane NL NL NL 0.35 U 2.8 J 2.1 J 0.21 U 1.1
Chloroform 1.1 0.6 NL 55 5 U 4 6.1 30
Chloromethane 3.7 3.7 NL 0.69 U 5.3 U 3 0.41 U 1.5
cis-1,2-Dichloroethene NL NL NL 0.26 U 2 U 0.67 U 0.16 U 0.62
Dichlorodifluoromethane 16.5 8.1 NL 1.1 J 5.1 U 1.7 U 0.98 J 1.3 J
Ethanol NL NL NL 11 48 U 16 U 9.3 29
Ethylbenzene 5.7 3.5 NL 1.2 130 J 65 J 0.58 0.96
Hexane 10.2 6.4 NL 1.2 U 3.5 U 4.2 2.5 1.4 U
Methylene Chloride 10 6.1 60 7.9 6.9 U 5.9 U 1.7 2.8 U
Xylenes, Total NL NL NL 4.7 920 J 235 J 3.9 4.8
Naphthalene NL NL NL 1.7 U 56 4.4 U 1 U 2.1 U
t-Butyl alcohol NL NL NL 6.5 28 22 2.4 2.8
Tetrachloroethene 15.9 6.5 30 1.3 8.8 10 3 71
Toluene 43 33.7 NL 2 16 J 12 J 2.5 3.6
trans-1,2-Dichloroethene NL NL NL 0.53 U 4.1 U 1.3 U 0.32 U 2.8
Trichloroethene 4.2 1.3 2 30 12 12 31 14
Trichlorofluoromethane 18.1 4.3 NL 1.9 J 5.8 U 1.9 U 1.5 J 2

Lab Qualifiers:
U - Analyte included in the analysis, but not detected 
J - Result is less than the reporting limit, but greater than or equal to the method detection level
CI - Peak identified exhibited chromatographic interference that could not be resolved.  Suspect with high bias.

Notes:
Only those analytes detected at one or more sample locations are presented on this table.
(1) - Final New York State Department of Health Soil Vapor Intrusion Guidance, October 2006.  Appendix C Table C2-EPA 2001: Building
  assessment and survey evaluation (BASE) database, SUMMA® canister method, 90th percentile for indoor and outdoor air.
(2) - Final New York State Department of Health Soil Vapor Intrusion Guidance, October 2006.  Table 3.1 Air Guideline Values Derived
  by the NYSDOH, Revised May 2017.
ug/m3 - microgram per cubic meter
NL - Not Listed

TABLE 4A
Summary of Sub Slab and Indoor Air Quality Data

Lubricant Packaging Co.
NYSDEC Site No. 336034

EPA Indoor 
Air Statistical 

Value (1)

EPA Outdoor 
Air Statistical 

Value (1)

NYSDOH 
Air 

Guideline 
Value (2)

March 31, 2021

ug/m3

Sub-Slab Soil Vapor
Duplicate SV-

05SV-04 SV-05 SV-06 SV-07



Sample ID

Sampling Date

Unit
Volatile Organic Compounds (TO-15)
1,1,1-Trichloroethane 20.6 2.6 NL 2.2 U 2.9 2.2 U 3.6 0.44 U
1,1,2-Trichlorotrifluoroethane NL NL NL 3.1 U 3.1 U 3.1 U 3.1 U 0.62
1,1-Dichloroethane NL NL NL 1.6 U 1.6 U 1.9 U 1.6 U 0.32 U
1,1-Dichloroethene NL NL NL 0.79 U 0.79 U 0.79 U 0.79 U 0.16 U
1,2,4-Trimethylbenzene 9.5 5.8 NL 3 U 2 U 2 U 3 U 0.46
1,3,5-Trimethylbenzene 3.7 2.7 NL 2 U 2 U 2 U 2 U 0.39 U
1,4-Dioxane NL NL NL 3.6 U 3.6 U 3.6 U 3.6 U 0.72 U
2,2,4-Trimethylpentane NL NL NL 4.7 U 4.7 U 4.7 U 4.7 U 0.96
2-Butanone NL NL NL 8.6 14 8.2 52 1.4
4-Methyl-2-pentanone (MIBK) NL NL NL 4.1 U 4.1 U 4.6 4.1 U 0.82 U
Benzene 9.4 6.6 NL 1.3 U 2.1 1.3 U 1.3 U 0.79
Carbon tetrachloride 1.3 0.7 NL 1 U 1 U 1 U 1 U 0.52
Chloroethane NL NL NL 1.1 U 1.1 U 1.1 U 1.1 U 0.21 U
Chloroform 1.1 0.6 NL 19 3.4 2.2 2.5 0.39 U
Chloromethane 3.7 3.7 NL 2.1 U 2.1 U 2.2 2.1 U 1.2
cis-1,2-Dichloroethene NL NL NL 0.79 U 0.79 U 0.79 U 0.79 U 0.16
Dichlorodifluoromethane 16.5 8.1 NL 2 U 2 U 2 U 2 U 0.96 J
Ethanol NL NL NL 490 390 580 3200 D 42
Ethylbenzene 5.7 3.5 NL 1.7 U 1.7 U 1.7 U 1.7 U 0.42
Hexane 10.2 6.4 NL 3.5 U 3.5 U 3.5 U 3.5 U 1.1
Methylene Chloride 10 6.1 60 6.9 U 6.9 U 8.9 6.9 U 2.8
Xylenes, Total NL NL NL 1.8 2.8 1.7 U 4 2.12
Naphthalene NL NL NL 5.2 U 5.2 U 5.2 U 5.2 U 1 U
t-Butyl alcohol NL NL NL 4.9 U 4.9 U 4.9 U 4.9 U 0.97 U
Tetrachloroethene 15.9 6.5 30 2.7 U 2.7 U 2.7 U 2.7 U 1.1
Toluene 43 33.7 NL 3.1 3.3 2.4 4.3 2.4
trans-1,2-Dichloroethene NL NL NL 1.6 U 1.6 U 1.6 U 21 0.32 U
Trichloroethene 4.2 1.3 2 0.97 U 0.97 U 0.97 U 0.97 U 0.19 U
Trichlorofluoromethane 18.1 4.3 NL 2.2 U 2.2 U 2.2 U 2.2 U 1.3

Lab Qualifiers:
U - Analyte included in the analysis, but not detected 
J - Result is less than the reporting limit, but greater than or equal to the method detection level

Notes:
Only those analytes detected at one or more sample locations are presented on this table.
(1) - Final New York State Department of Health Soil Vapor Intrusion Guidance, October 2006.  Appendix C Table C2-EPA 2001: Building
  assessment and survey evaluation (BASE) database, SUMMA® canister method, 90th percentile for indoor and outdoor air.
(2) - Final New York State Department of Health Soil Vapor Intrusion Guidance, October 2006.  Table 3.1 Air Guideline Values Derived
  by the NYSDOH, Revised May 2017.
ug/m3 - microgram per cubic meter
NL - Not Listed

Indoor Air
Outdoor Ambient 

Air

TABLE 4B
Summary of Sub Slab and Indoor Air Quality Data

Lubricant Packaging Co.
NYSDEC Site No. 336034

IA-06 IA-07 AA-02

March 31, 2021

ug/m3

EPA Indoor 
Air Statistical 

Value

EPA Outdoor 
Air 

Statistical 
Value

NYSDOH 
Air 

Guideline 
Value

IA-04 IA-05



Location Analyte
Sub Slab Air 

Concentration
Indoor Air 

Concentration
Matrix A, B and C 
Recommended Action

SS-SV-04/IA-04 1,1,1-Trichloroethane 16 <2.2 No Further Action
Carbon tetrachloride 0.56 <1 No Further Action
cis-1,2-Dichloroethene <0.26 <0.79 No Further Action
1,1-Dichloroethene <0.26 <0.79 No Further Action
Methylene chloride 7.9 <6.9 No Further Action
Tetrachloroethene 1.3 <2.7 No Further Action

Viynl chloride <0.17 <0.51
Identify Source and Resample 
or Mitigate

Trichloroethene 30 <0.97 Monitor
SS-SV-05/IA-05 1,1,1-Trichloroethane 110/130 2.9 No Further Action

Carbon tetrachloride <2.6/<0.85 <1 No Further Action
cis-1,2-Dichloroethene <2/<0.67 <0.79 No Further Action
1,1-Dichloroethene <2/<0.67 <0.79 No Further Action
Methylene chloride <6.9/<5.9 <6.9 No Further Action
Tetrachloroethene 8.8/10 <2.7 No Further Action

Viynl chloride <1.3 <0.51
Identify Source and Resample 
or Mitigate

Trichloroethene 12/12 <0.97 Monitor
SS-SV-06/IA-06 1,1,1-Trichloroethane 7.3 <2.2 No Further Action

Carbon tetrachloride 0.5 <1 No Further Action
cis-1,2-Dichloroethene <0.16 <0.79 No Further Action
1,1-Dichloroethene <0.16 <0.79 No Further Action
Methylene chloride 1.7 8.9 No Further Action
Tetrachloroethene 3 <2.7 No Further Action

Viynl chloride <0.1 <0.51
Identify Source and Resample 
or Mitigate

Trichloroethene 31 <0.97 Monitor
SS-SV-07/IA-07 1,1,1-Trichloroethane 48 3.6 No Further Action

Carbon tetrachloride 0.7 <1 No Further Action
cis-1,2-Dichloroethene 0.62 <0.79 No Further Action
1,1-Dichloroethene 0.47 <0.79 No Further Action
Methylene chloride <2.8 <6.9 No Further Action
Tetrachloroethene 71 <2.7 No Further Action

Viynl chloride <0.20 <0.51
Identify Source and Resample 
or Mitigate

Trichloroethene 14 <0.97 Monitor

Notes:
Action levels based on NYSDOH Matrices A, B and C, dated May 2017.
Due to high reporting limits for non-detect values that may affect the action recommended in the matrices.
All concentrations in ug/m3.

TABLE 5
Soil Vapor Intrusion Investigation Recommendations Based on NYSDOH Decision Matrix

Lubricant Packaging Co.
NYSDEC Site No. 336034
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Attachment A – Boring Logs 
  



DRILLING LOG: LPES-1

Project name & location Spill number Date & time started

Lubricant Packaging Co. 3/24/2021
Drilling company    Foreman Sampler(s) Sampler hammer Drop

PES Mike Dudley Acetate sleeve NA NA
Drilling equipment    Method Elevation & datum Completion depth Rock depth

Geoprobe 6620 Direct Push, 2-inch NM 10 ft NA
Bit(s)    Core barrel(s) Inspector(s)

NA NA Brian Neumann
DEPTH

Reco- Blow SOIL DESCRIPTION             REMARKS
very per PID

(ft bg) (inch) 6 in. Time (ppm)

- 0
0-0.6ft Dark brown silt with vegetation/roots LPES-1(0" -6" ) soil 

-1 sample collected
38/ NA  -- 0.3 0.6-1.0ft Dark brown/blackish silt and sand (25% c sand)

-2 48
1-4.0ft Lt brown/yellowish orange f sand and silt, 5% rounded LPES-1(2'-4') soil 

-3 c sand/cobbles, slightly moist sample collected

-4
LPES-1(4'-5') soil 

-5 4.1 4-4.5ft Same as Above sample collected
48/ NA  -- Duplicate Dup A

-6 48 4.5-6.5ft Brown f-m sand, trace silt, increased amount cobbles
with depth(layered fractured cobbles), odor, wet at 6.0ft

-7 1.5
6.5-8.0ft Olive gray soil same description as above, saturated

-8

-9 24/ NA  -- 21.2 8-10.0ft Same as Above, odor, wet-saturated
24

-10
Boring completed at 10 feet

-11
Temporary 1-inch ID PVC monitoring well installed, purged

-12 and sampled, then removed following sampling
Water level in well measured at 3.2 ft below ground surface

-13 LPES-1 and duplicate (Dup B) water sample collected
Sheen was observed on bailed water surface

-14

-15

-16

-17

-18

-19

-20

-21

-22

-23

-24

-25

                       Page 1 of 1

SAMPLES GRAPHIC
LOG

336034



DRILLING LOG: LPES-2

Project name & location Spill number Date & time started

Lubricant Packaging Co. 3/24/2021
Drilling company    Foreman Sampler(s) Sampler hammer Drop

PES Mike Dudley Acetate sleeve NA NA
Drilling equipment    Method Elevation & datum Completion depth Rock depth

Geoprobe 6620 Direct Push, 2-inch NM 9 ft NA
Bit(s)    Core barrel(s) Inspector(s)

NA NA Brian Neumann
DEPTH

Reco- Blow SOIL DESCRIPTION             REMARKS
very per PID

(ft bg) (inch) 6 in. Time (ppm)

- 0
0-0.3ft Dk brown-blackish silt, trace sand LPES-2(0" -6" ) soil 

-1 sample collected
38/ NA  -- 0.2 0.3-3.5ft Black coal pieces (sand sized)

-2 48 LPES-2(2'-4') soil 
3.5-4.0ft Lt brown/yellowish orange f-m sand, trace silt sample collected

-3 moist to wet at 3.8ft
LPES-2(3.5'-4.5') soil 

-4 sample collected
4.0-4.3ft Same as above, very moist to wet

-5 4.3-5ft Dark brown-brown silt, trace sand, wet
40/ NA  -- 0.6 5.0-6.5ft Lt brown clay, little silt, wet

-6 48 6.5-8.0ft Olive gray silt, trace f-c sand, wet

-7

-8
12/ NA  -- 0.7 8.0-9.0ft Same as above, wet-saturated

-9 12 Layer of fractured cobbles/rock at base of sampler
Boring completed at 9 feet

-10
Temporary 1-inch ID PVC monitoring well installed, purged

-11 and sampled, then removed following sampling
Water level in well measured at 3.7 ft below ground surface

-12 LPES-2 water sample collected
Sheen was observed on bailed water surface

-13

-14

-15

-16

-17

-18

-19

-20

-21

-22

-23

-24

-25

                       Page 1 of 1

336034

SAMPLES GRAPHIC
LOG



DRILLING LOG: LPES-3

Project name & location Spill number Date & time started

Lubricant Packaging Co. 3/24/2021
Drilling company    Foreman Sampler(s) Sampler hammer Drop

PES Mike Dudley Acetate sleeve NA NA
Drilling equipment    Method Elevation & datum Completion depth Rock depth

Geoprobe 6620 Direct Push, 2-inch NM 12 ft NA
Bit(s)    Core barrel(s) Inspector(s)

NA NA Brian Neumann
DEPTH

Reco- Blow SOIL DESCRIPTION             REMARKS
very per PID

(ft bg) (inch) 6 in. Time (ppm)

- 0
0-0.3ft Brown silty topsoil, grasses with roots LPES-3(0" -6" ) soil 

-1 sample collected
40/ NA  -- 0.5 0.3-4ft Dark brown-black size pieces of coal and brick,

-2 48 trace f sand, moist
LPES-3(2'-4') soil 

-3 sample collected

-4
LPES-3(6'-8') soil 

-5 4-5.8ft Same as above, saturated sample collected
42/ NA  -- 0.4

-6 48 5.8-6.3ft Gray clay, little silt, v moist to wet

-7 6.3-8ft Light brown/yellowish orange silt, little sand, trace
cobbles at base, moist

-8

-9

-10 40/ NA  -- 0.4 8.0-12.0ft Same as above, saturated
48

-11

-12
Boring completed at 12 feet

-13
Temporary 1-inch ID PVC monitoring well installed, purged

-14 and sampled, then removed following sampling
Water level in well measured at 3.95 ft below ground surface

-15 LPES-3 water sample collected

-16

-17

-18

-19

-20

-21

-22

-23

-24

-25

                       Page 1 of 1

SAMPLES GRAPHIC
LOG

336034



DRILLING LOG: LPES-4

Project name & location Spill number Date & time started

Lubricant Packaging Co. 3/24/2021
Drilling company    Foreman Sampler(s) Sampler hammer Drop

PES Mike Dudley Acetate sleeve NA NA
Drilling equipment    Method Elevation & datum Completion depth Rock depth

Geoprobe 6620 Direct Push, 2-inch NM 16 ft NA
Bit(s)    Core barrel(s) Inspector(s)

NA NA Brian Neumann
DEPTH

Reco- Blow SOIL DESCRIPTION             REMARKS
very per PID

(ft bg) (inch) 6 in. Time (ppm)

- 0
0-0.5ft Dark brown silt with sparse vegetation throughout LPES-4(0" -6" ) soil 

-1 sample collected
42/ NA  -- 0.5 0.5-3.6ft Brown sand, little silt, cobbles, slightly moist

-2 48
LPES-4(2'-4') soil 

-3 3.8-4.0ft Dark brown-black pieces of coal, slightly moist sample collected

-4
4.0-4.3ft Same as above LPES-4(10.5'-11.5')

-5 4.3-7.0ft Gray/Yellow orange silt, little f-m sand soil sample collected
39/ NA  -- 0.8

-6 48

-7 7.0-8.0ft Yellow orange sand and silt, moist

-8
8.0-9.0ft Same as above, slightly moist

-9
9.0-10.8ft Yellow orange and black f-c sand, little silt, moist

-10 37/ NA  -- 4.7
48 10.8-12.0ft Gray f-c sand, trace silt, trac clay, greasy look,

-11 wet at 11.5ft

-12
12.0-13.5ft Same as above, saturated

-13
43/ NA  -- 3.5 13.5-14.3ft Dark brown/brown f-m sand, trace silt, wet

-14 48
14.3-16.0ft Light brown/brown f-c sand, trace silt, trace clay

-15 wet

-16
Boring completed at 16 feet

-17
Temporary 1-inch ID PVC monitoring well installed, purged

-18 and sampled, then removed following sampling
Water level in well measured at 7.50 ft below ground surface

-19 LPES-4 water sample collected

-20

-21

-22

-23

-24

-25

                       Page 1 of 1

SAMPLES GRAPHIC
LOG

336034



DRILLING LOG: LPES-5

Project name & location Spill number Date & time started

Lubricant Packaging Co. 3/25/2021
Drilling company    Foreman Sampler(s) Sampler hammer Drop

PES Mike Dudley Acetate sleeve NA NA
Drilling equipment    Method Elevation & datum Completion depth Rock depth

Geoprobe 6620 Direct Push, 2-inch NM 12 ft NA
Bit(s)    Core barrel(s) Inspector(s)

NA NA Brian Neumann
DEPTH

Reco- Blow SOIL DESCRIPTION             REMARKS
very per PID

(ft bg) (inch) 6 in. Time (ppm)

- 0
0-0.3ft Dark brown silt with roots (topsoil), slightly moist LPES-5(0" -6" ) soil 

-1 sample collected
24/ NA  -- 0.1 0.3-3.5ft Dark brown/black m-c sand, coal pieces, some plant

-2 48 roots at 2.0', moisture increase with depth
LPES-5(2'-4') soil 

-3 3.5-4.0ft Light brown/yellowish orange silt and clay, wet sample collected

-4
LPES-5(7'-8') soil 

-5 4.0-7.5ft Light brown/yellowish orange silt and clay, trace sample collected
48/ NA  -- 0.5 subangular-subround cobbles, v moist

-6 48

-7 7.5-8.0ft Light brown f-c sand, little cobbles, wet

-8

-9 8-11.0ft Same as above, saturated

-10 48/ NA  -- 0 11-11.5ft Sub angular -sub round cobbles
48

-11 11.5-12.0ft Light brown silt and sand, v moist to wet

-12
Boring completed at 12 feet

-13
Temporary 1-inch ID PVC monitoring well installed, purged

-14 and sampled, then removed following sampling
Water level in well measured at 2.33 ft below ground surface

-15 LPES-5 water sample collected

-16

-17

-18

-19

-20

-21

-22

-23

-24

-25

                       Page 1 of 1

336034

SAMPLES GRAPHIC
LOG
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Attachment B – Laboratory Analytical Reports & DUSRs 
  



z:\projects\2021\21600-21620\21611-lubricant packaging co\temp-review\480-182523-1-1.dus.docx 

 
679 Plank Road ● Clifton Park, New York 12065 ● (518) 348-6995 ● Fax (518) 348-6966 

www.alphageoscience.com 

 Data Usability Summary Report for Eurofins 

 TestAmerica-Buffalo and Sacramento 

 Job No: 480-182523-1 

 

 15 Soil Samples and 1 Field Duplicate 

 Collected March 24, 2021 

 

 Prepared by: Donald Anné 

 April 25, 2021 

 

 

  
 

 

The data package contains the documentation as required by NYSDEC ASP.  The proper chain 

of custody procedures were followed by the samplers.  All information appears legible and 

complete.  The data pack contains the results of 15 soil sample and 1 field duplicate analyzed for 

1,4-dioxane and PFAS. 

 

The overall performances of the analyses are acceptable.  Eurofins TestAmerica-Buffalo and 

Sacramento labs did fulfill the requirements of the analytical methods. 

 

The data are acceptable with some issues that are identified in the accompanying data validation 

reviews.  The following data were qualified: 

 

• The “not detected” semi-volatile result for 1,4-dioxane was qualified as “estimated” (UJ) 

for sample LPES-3 6-8 because 1 of 3 surrogate recoveries was below QC limits, but not 

below 10% in the sample. 

 

• The positive PFAS result for PFBA was qualified as “estimated” (J) for sample LPES-1 0-

6 because the surrogate used to quantitate PFBA was below QC limits, but not below 10% 

in the sample. 

 

All data are considered usable with estimated (J or UJ) data associated with a higher level of 

quantitative uncertainty.  Detailed information on data quality is included in the data validation 

reviews. 

Geology 

Hydrology 

Remediation 

Water Supply 



 
 

 
 

Qualified Data Section 
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1,4-Dioxane 
Data Section 

 



z:\projects\2021\21600-21620\21611-lubricant packaging co\temp-review\480-182523-1-1.dix.docx 

 

679 Plank Road ● Clifton Park, New York 12065 ● (518) 348-6995 ● Fax (518) 348-6966 

www.alphageoscience.com 

 QA/QC Review of Method 8270D SIM 1,4-Dioxane Data 

 for Eurofins TestAmerica-Buffalo, Job No: 480-182523-1 

 

 15 Soil Samples and 1 Field Duplicate 

 Collected March 24, 2021 

 

 Prepared by: Donald Anné 

 April 25, 2021 

 

 

  
 

 

Holding Times:  Samples were extracted and analyzed within USEPA SW-846 holding times. 

 

GC/MS Tuning and Mass Calibration:  The DFTPP tuning criteria were within control limits. 

 

Initial Calibration:  The average RRF for 1,4-dioxane was above the allowable minimum (0.010) 

and the %RSD was below the allowable maximum (30%), as required. 

 

Continuing Calibration:  The associated RRFs for 1,4-dioxane were above the allowable 

minimum (0.010) and the %Ds were below the allowable maximum (25%), as required. 

 

Blanks:  The analysis of the method blank reported 1,4-dioxane as not detected. 

 

Internal Standard Area Summary:  The internal standard areas and retention times were within 

control limits. 

 

Surrogate Recovery:  One of three surrogate recoveries for sample LPES-3 6-8 was below QC 

limits, but not below 10%.  The “not detected” result for 1,4-dioxane should be considered 

estimated (UJ) in sample LPES-3 6-8. 

 

Matrix Spike/Matrix Spike Duplicate:  The relative percent difference for 1,4-dioxane was below 

the allowable maximum and the percent recoveries were within QC limits for soil MS/MSD 

sample LPES-3 2-4. 

 

Laboratory Control Sample:  The percent recoveries for 1,4-dioxane were within QC limits for 

soil samples LCS 480-575134/2-A and LCS 480-575394/2-A. 

 

Field Duplicates:  The analyses of soil field duplicate pair LPES-1 4-5/DUPA reported 1,4-

dioxane as not detected; therefore, a valid relative percent difference could not be 

calculated.  The analyses for the field duplicate pair were acceptable. 

 

Compound ID:  Checked surrogate results were within GC/MS quantitation limits. The analyses 

of soil samples reported 1,4-dioxane as not detected. 
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Hydrology 
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679 Plank Road ● Clifton Park, New York 12065 ● (518) 348-6995 ● Fax (518) 348-6966 

www.alphageoscience.com 

 

 QA/QC Review of Method 537 (Modified) PFAS Data for 

 Eurofins TestAmerica-Sacramento, Job No: 480-182523-1 

 

 15 Soil Samples and 1 Field Duplicate 

 Collected March 24, 2021 

 

 Prepared by: Donald Anné 

 April 25, 2021 

 

 

  
 

 

Holding Times:  Samples were analyzed within USEPA holding times. 

 

Initial Calibration:  The %RSDs for applicable PFAS compounds were below the method 

maximums, as required. 

 

Continuing Calibration:  The %Ds for applicable PFAS compounds were below the allowable 

maximums, as required 

 

Blanks:  The analysis of the method blank reported target PFAS as not detected. 

 

Surrogate Recovery:  One of eighteen surrogate recoveries for samples LPES-2 0-6 and LPES-4 

0-6 was above QC limits.  Two of eighteen surrogate recoveries for the following samples 

were above QC limits. 

 

 LPES-1 0-6  LPES-1 2-4  DUPA   LPES-2 3.5-4.5 

 LPES-3 0-6  LPES-3 2-4  LPES-4 2-4  LPES-5 0-6 

 LPES-5 2-4 

 

Positive results for PFAS associated with the surrogate above QC limits should be 

considered estimated (J) in the samples. 

 

 

One of eighteen surrogate recoveries for sample LPES-1 0-6 was below QC limits, but not 

below 10%.  The positive result for PFBA should be considered estimated (J) in sample 

LPES-1 0-6. 

 

Internal Standard Area Summary:  The internal standard areas and retention times were within 

control limits. 
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Matrix Spike/Matrix Spike Duplicate:  The relative percent differences for target compounds 

were below the allowable maximum, but 2 of 2 percent recoveries for PFUnA were above 

QC limits for soil MS/MSD sample LPES-3 2-4.  Sample LPES-3 2-4 reported PFUnA as 

not detected; therefore, no action is taken. 

 

Laboratory Control Sample:  The percent recoveries for target PFAS were within QC limits for 

soil sample LCS 320-475219/2-A. 

 

Field Duplicates:  The analyses of soil field duplicate pair LPES-1 4-5/DUPA reported target 

PFAS as not detected; therefore, valid relative percent differences could not be calculated.  

The analyses for the field duplicate pair were acceptable. 

 

Compound ID:  Checked compound and surrogate results were within LC quantitation limits. 
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G4GG G4BK ID KGEFIG+8>S<R2>2N8U6Q2?U$6U?N$Y+/9%\ KFDC

G4GG I4GC ID __EFG_+8>S<R2>2RQN8U6Q2?U$6U?N$
Y+/^Q%\

FDFBC /F

G4GG G4HC ID KFEFIF+8>S<R2>2N2N8U6Q2?U$6U?N$
Y+/92%\

OFF_

G4GG G4GB ID KFEFIF+8>S<R2>2=>?N8U6Q2?U$6U?N$
Y+/)>?%\

_FDF

G4GG G4BO ID _KEFGK+8>S<R2>2=8=>6N8U6Q2?U$6U?N$
Y+/)8%\

_FFG

F4O_ G4DH ID _OEFGO+8>S<R2>23R=6Q8TR<S2Q?U$6U?N$
Y+/&#\

OFDH

G4DG G4GB ID _GEFGG+8>S<R2>2a8@6Q8TR<S2Q?U$6U?N$
Y+/b@#\

CFFF

G4FF G4BK ID K_EFI_+8>S<R2>2a8`=6Q8TR<S2Q?U$%U?N$
Y+/b`#\

_FFK

G4D_ G4HH ID _CEFBF+8>S<R2>22U=6Q8TR<S2Q?U$6U?N$
Y+/'#\

IFFG

G4FB G4GK ID KFEFIF+8>S<R2>2N8U6Q8TR<S2Q?U$6U?N$
Y+/9#\

IFD_

G4GG G4BO ID KKEFIK+8>S<R2>22U=6Q8TR<S2Q67?N8$
Y/'#%\

FDFFG

G4GG G4HG ID KGEFIG(E78=ac<`8>S<R2>22U=6Q8TR<S2Q6
7?N26U8=?U$6U?N$Y("8/'#%%\

_FFI

G4GG G4HI ID KGEFIG(E8=ac<`8>S<R2>22U=6Q8TR<S2Q67
?N26U8=?U$6U?N$Y(,=/'#%%\

KFFB

G4FF G4GO ID KIEFIO_5G$/)# FFFDO

G4FI G4IG ID KHEFIHC5G$/)# FFDO

G4KC F4BI GHEFHDFI!B$+/&% HF

G4KC G4DO GHEFHDFI!H$+/+8% KH

G4KC G4FO GHEFHDFI!G$+/b@% KO

G4KC G4GK GHEFHDFI!B$+/b`% CG

G4KC G4BD GHEFHDFI!B$+/'% C_

G4KC G4BD GHEFHDFI!H$+/(% C_

G4KC G4GF GHEFHDFI!G$+/9% CD

G4KC G4FB GHEFHDFI!G$+/^Q% KK

G4KC G4FI GHEFHDFI!G$+/92% KK

G4KC F4OH GHEFHDFI!G$+/)89% KD

/'*"$000$HIK$Y72N?S?8N\

]$!2<R7Q$=2$38$RT8N$=2$S<6Z$>8U2;8>c$6QN$*+9$;6<R8T

04/12/2021Page 411 of 1142

FBC+8>S<R2>2RQN8U6Q2?U$6U?N$
Y+/^Q%\
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G4HC G4D_ GHEFHDFI!I$+/&# CD

G4_I G4GI GHEFHDFC'G$+/b@# CH

G4_H G4FG GHEFHDFI!B$+/'# CD

G4KC F4OH GHEFHDFI!C$/'#% KD

G4KC F4CI GHEFHDNIE("8/'#%% __

G4KC F4OB GHEFHDNHE(,=/'#%% KD

G4_B _4FC GHEFHD"GE_5G$/)# GIB dHL

G4__ B4KO GHEFHD"GEC5G$/)# FCD dHL

/'*"$000$HIK$Y72N?S?8N\
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Alpha Geoscience: 
Acronyms and 

Definitions 



Data Validation Acronyms

AA Atomic absorption, flame technique 

BHC Hexachlorocyclohexane 

BFB Bromofluorobenzene 

CCB Continuing calibration blank 

CCC Calibration check compound 

CCV Continuing calibration verification 

CN Cyanide 

CRDL  Contract required detection limit 

CRQL  Contract required quantitation limit 

CVAA  Atomic adsorption, cold vapor technique 

DCAA  2,4-Dichlophenylacetic acid 

DCB  Decachlorobiphenyl 

DFTPP  Decafluorotriphenyl phosphine 

ECD  Electron capture detector 

FAA  Atomic absorption, furnace technique 

FID Flame ionization detector 

FNP  1-Fluoronaphthalene

GC Gas chromatography 

GC/MS  Gas chromatography/mass spectrometry 

GPC Gel permeation chromatography 

ICB Initial calibration blank 

ICP Inductively coupled plasma-atomic emission spectrometer 

ICV Initial calibration verification 

IDL Instrument detection limit 

IS Internal standard 

LCS Laboratory control sample 

LCS/LCSD Laboratory control sample/laboratory control sample duplicate 

MSA  Method of standard additions 

MS/MSD Matrix spike/matrix spike duplicate 

PID Photo ionization detector 

PCB Polychlorinated biphenyl 

PCDD  Polychlorinated dibenzodioxins 

PCDF  Polychlorinated dibenzofurans 

QA Quality assurance 

QC Quality control 

RF Response factor 

RPD Relative percent difference 

RRF Relative response factor 

RRF(number) Relative response factor at concentration of the number following 

RT Retention time 

RRT Relative retention time 

SDG Sample delivery group 

SPCC System performance check compound 

TCX Tetrachloro-m-xylene 

%D Percent difference 

%R Percent recovery 

%RSD Percent relative standard deviation 



Data Validation Qualifiers Used in the QA/QC Reviews for USEPA Region II 

U = Not detected.  The associated number indicates the approximate sample 

concentration necessary to be detected significantly greater than the level of the 

highest associated blank. 

R = Unreliable result; data is rejected or unusable.  Analyte may or may not be 

present in the sample.  Supporting data or information is necessary to confirm the 

result. 

N = Tentative identification.  Analyte is considered present.  Special methods 

may be needed to confirm its presence or absence during future sampling efforts. 

J = Analyte is present.  Reported value may be associated with a higher level 

of uncertainty than is normally expected with the analytical method. 

J- = Analyte is present.  Reported value may be biased low and associated with 

a higher level of uncertainty than is normally expected with the analytical method. 

J+ = Analyte is present.  Reported value may be biased high andassociated with 

a higher level of uncertainty than is normally expected with the analytical method. 

UJ = Not detected, quantitation limit may be inaccurate or imprecise. 

Note: These qualifiers are used for data validation purposes.  The data validation qualifiers may 

differ from the qualifiers that the laboratory assigns to the data.  Refer to the laboratory 

analytical report for the definitions of the laboratory qualifiers. 



Polyfluorinated Alkyl Substances (PFAS) Acronyms 

PFBA Perfluorobutanoic acid 

PFPeA Perfluoropentanoic acid 

PFHxA Perfluorohexanoic acid 

PFHpA Perfluoroheptanoic acid 

PFOA Perfluorooctanoic acid 

PFNA Perfluorononanoic acid 

PFDA Perfluorodecanoic acid 

PFUnA Perfluoroundecanoic acid 

PFDoA Perfluorododecanoic acid 

PFTriA or PFTrDA Perfluorotridecanoic acid 

PFTeA  or PFTA Perfluorotetradecanoic acid 

PFBS Perfluorobutanesulfonic acid 

PFPeS Perfluoropentanesulfonic acid 

PFHxS Perfluorohexanesulfonic acid 

PFHpS Perfluoroheptanesulfonic acid 

PFOS Perfluorooctanesulfonic acid 

PFNS Perfluorononanesulfonic acid 

PFDS Perfluorodecanesulfonic acid 

FOSA Perfluorooctane Sulfonamide 

NMeFOSAA N-methyl perfluorooctane sulfonamidoacetic acid

NEtFOSAA N-ethyl perfluorooctane sulfonamidoacetic acid

4:2 FTS or 4:2 1H, 1H, 2H, 2H-perfluorohexanesulfonic acid

6:2 FTS or 6:2 1H, 1H, 2H, 2H-perfluorooctanesulfonic acid

or 6:2 Fluorotelomersulfonate

8:2 FTS or 8:2 1H, 1H, 2H, 2H-perfluorodecanesulfonic acid

or 8:2 Fluorotelomersulfonate
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www.alphageoscience.com 

 Data Usability Summary Report for Eurofins 

 TestAmerica-Buffalo and Sacramento 

 Job No: 480-182523-2 

 

 5 Ground Water Samples and 1 Field Duplicate 

 Collected March 25, 2021 

 

 Prepared by: Donald Anné 

 April 25, 2021 

 

 

  
 

 

The data package contains the documentation as required by NYSDEC ASP.  The proper chain 

of custody procedures were followed by the samplers.  All information appears legible and 

complete.  The data pack contains the results of 5 ground water sample and 1 field duplicate 

analyzed for 1,4-dioxane and PFAS. 

 

The overall performances of the analyses are acceptable.  Eurofins TestAmerica-Buffalo and 

Sacramento labs did fulfill the requirements of the analytical methods. 

 

The data are acceptable with some minor issues that are identified in the accompanying data 

validation reviews.  There were no data that were qualified as either rejected, unusable (R) or 

unusable; therefore, all data are considered usable.  Detailed information on data quality is 

included in the data validation reviews. 

Geology 

Hydrology 

Remediation 

Water Supply 



Qualified Data Section
(No Data Qualified) 



 !"#$%&'()*!#&+#,-!%,
 !"#$%&#'()*+(,-,.*,/01234&#526#7!89#:4;42#%<=</<

>8!?2@4A:142&#BC"81@;34#>;@9;D13D#/!<#E..F).'

.(/&'()*!#&012&345674898:67; !"#$%&'()*!#&012&.<='67
>(%?"@2&A(%#?1(%#& B!!#C%#D2&5:E89E87&542:5

1(%#&+#C#"F#D2&5:E8GE87&54255

>#%HBD2&48;51&'0>&01&6&'#)"FB!(%"!#&I?J($"C& B)*B-$D,&KL E>'&'0>&E&0,B%B*#&1"!-%"B$M
+. >1.

7N361"B@($# 5O79 P )<,) )<+) CDAB ).A,FA,+#+'&-' ).A,GA,+#+H&,F +

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

 !"#$%&'()*#+, -"  . #   / /-01201 3 "4." /-01501 3 6412  

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

>#%HBD2&9:;&K)BD"W"#DM&6&S!-B?"$(%#D&Q!XR!&'-/,%($C#,
+. >1.

>28I0C!8!"C4;3!1@#;@1J#K>LMNO 5% 'F ,, 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

+G '<- 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!P234;3!1@#;@1J#K>L>2NO 5%

+G -<' 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!Q2R;3!1@#;@1J#K>LSRNO 5%

+G ,<. 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!Q2P4;3!1@#;@1J#K>LSPNO 5%

+G H<G 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!!@4;3!1@#;@1J#K>LTNO 5%

+G ,<- 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!3!3;3!1@#;@1J#K>L5NO 5%

+G ,<G 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!J2@;3!1@#;@1J#K>L%NO 5%

+G +) 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!C3J2@;3!1@#;@1J#K>LU3NO 5%

+G -<+ 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!J!J2@;3!1@#;@1J#K>L%!NO 5%

+G +, 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!481J2@;3!1@#;@1J#K>LV81NO 5%

+G F<( 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!4248;J2@;3!1@#;@1J#K>LV2NO 5%

+G +<G 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!"C4;32WC0I!31@#;@1J#K>LM:O 5%

+G -<. 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!Q2R;32WC0I!31@#;@1J#K>LSR:O 5%

+G +<( 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!Q2P4;32WC0I!31@#N@1J#

K>LSP:O

5%

+G -<) 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!!@4;32WC0I!31@#;@1J#K>LT:O 5%

+G .<) 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!J2@;32WC0I!31@#;@1J#K>L%:O 5%

+G G<+ 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)>28I0C!8!!@4;32WC0I!3;X1J2#KLT:NO 5%

'F ++ 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)5*X24QY0P28I0C!8!!@4;32WC0I!3;X1J!;

@241@#;@1J#K5Z2LT:NNO

5%

'F +, 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)5*24QY0P28I0C!8!!@4;32WC0I!3;X1J!;@

241@#;@1J#K5=4LT:NNO

5%

'F ,. 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)F&,#LV: 5%

+G '<. 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&.. +)(&,#LV: 5%

 -7"389:; .2 1. #  ./ /-01501 3/"4-/ /"0/.01 31/4--  /

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

 -7.3898*; ,1 /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

 -71389<'; ,1 /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

 -7"389<=; 6. /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

 -7"389>; ,6 /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

 -7.389?; 5/ /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

 -71389$; 6. /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

 -71389@); 26 /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

 -71389$&; ", /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

 -71389A*$; 1 B.# /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

 -7-389:C 52 /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

 ,>1389<'C 6, /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

 -7"389>C 25 /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

 -7,39>C; "1 /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

+-#?D*9>C;; .2 /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

+.#?EF9>C;; -5 /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

D1#24139AC  ." B.G /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

D1#,4139AC   , /-01501 3/"4-/ /"0/.01 31/4--  /1. #  ./

=C8!I13W#V2W4NX281@;[#MCII;0!
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 !"#$%&'()*!#&+#,-!%,
 !"#$%&#'()*+(,-,.*,/01234&#526#7!89#:4;42#%<=</<

>8!?2@4A:142&#BC"81@;34#>;@9;D13D#/!<#E..F).'

.(/&'()*!#&012&345674898:674 !"#$%&'()*!#&012&.<='68
>(%?"@2&A(%#?1(%#& B!!#C%#D2&5:E89E87&5Y255

1(%#&+#C#"F#D2&5:E8GE87&54255

>#%HBD2&48;51&'0>&01&6&'#)"FB!(%"!#&I?J($"C& B)*B-$D,&KL E>'&'0>&E&0,B%B*#&1"!-%"B$M
+. >1.

7N361"B@($# 5O78 P )<,) )<+) CDAB ).A,FA,+#+'&-' ).A,GA,+#+H&'G +

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

 !"#$%&'()*#+, 1,  . #   / /-01201 3 "4." /-01501 3 64"5  

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

>#%HBD2&9:;&K)BD"W"#DM&6&S!-B?"$(%#D&Q!XR!&'-/,%($C#,
+. >1.

<#?W!-B?B/-%($B"C&(C"D&K<SZQM GO: '<F ,<, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

+<( )<'- 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +<#?W!-B?B*#$%($B"C&(C"D&K<S<#QM GO7

+<( )<-. 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +<#?W!-B?BH#@($B"C&(C"D&K<S[@QM 3O4

+<( )<,. 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +<#?W!-B?BH#*%($B"C&(C"D&K<S[*QM :O3

+<( )<H( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +<#?W!-B?BBC%($B"C&(C"D&K<SIQM GO7

+<( )<,- 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +<#?W!-B?B$B$($B"C&(C"D&K<S\QM 7O8 P

+<( )<,( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +<#?W!-B?BD#C($B"C&(C"D&K<S1QM 5OGG P

+<( +<) 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +>28I0C!8!C3J2@;3!1@#;@1J#K>LU3NO 5%

+<( )<-) 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +>28I0C!8!J!J2@;3!1@#;@1J#K>L%!NO 5%

+<( +<, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +>28I0C!8!481J2@;3!1@#;@1J#K>LV81NO 5%

+<( )<FH 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +>28I0C!8!4248;J2@;3!1@#;@1J#K>LV2NO 5%

+<( )<+( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +<#?W!-B?B/-%($#,-!WB$"C&(C"D&

K<SZ'M

GO8

+<( )<-, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +<#?W!-B?BH#@($#,-!WB$"C&(C"D&

K<S[@'M

7O; P

+<( )<+H 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +>28I0C!8!Q2P4;32WC0I!31@#N@1J#

K>LSP:O

5%

+<( )<-) 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +<#?W!-B?BBC%($#,-!WB$"C&(C"D&

K<SI'M

3O4

+<( )<,G 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +>28I0C!8!J2@;32WC0I!31@#;@1J#K>L%:O 5%

+<( )<G) 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +>28I0C!8!!@4;32WC0I!3;X1J2#KLT:NO 5%

'<F +<+ 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +5*X24QY0P28I0C!8!!@4;32WC0I!3;X1J!;

@241@#;@1J#K5Z2LT:NNO

5%

'<F +<, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +5*24QY0P28I0C!8!!@4;32WC0I!3;X1J!;@

241@#;@1J#K5=4LT:NNO

5%

'<F ,<. 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +F&,#LV: 5%

+<( )<', 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&)F +(&,#LV: 5%

 -7"389:; -2 1. #  ./ /-01501 3/"4-/ /"0/101 3 ,4/2  

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

 -7.3898*; 62 /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

 -71389<'; ,- /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

 -7"389<=; 61 /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

 -7"389>; ,. /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

 -7.389?;  /" /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

 -71389$; 5" /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

 -71389@); 6- /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

 -71389$&; .1 /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

 -71389A*$;  . B.# /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

 -7-389:C  1" /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

 ,>1389<'C  / /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

 -7"389>C 52 /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

 -7,39>C; ./ /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

+-#?D*9>C;; 6- /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

+.#?EF9>C;; 2" /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

D1#24139AC  ., B.G /-01501 3/"4-/ /"0/101 3 ,4/2  1. #  ./

=C8!I13W#V2W4NX281@;[#MCII;0!
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 !"#$%&'()*!#&+#,-!%,
 !"#$%&#'()*+(,-,.*,/01234&#526#7!89#:4;42#%<=</<

>8!?2@4A:142&#BC"81@;34#>;@9;D13D#/!<#E..F).'

.(/&'()*!#&012&345674898:674 !"#$%&'()*!#&012&.<='68
>(%?"@2&A(%#?1(%#& B!!#C%#D2&5:E89E87&5Y255

1(%#&+#C#"F#D2&5:E8GE87&54255

>#%HBD2&9:;&K)BD"W"#DM&6&S!-B?"$(%#D&Q!XR!&'-/,%($C#,&K B$%"$-#DM

D1#,4139AC  2" B.G 1. #  ./ /-01501 3/"4-/ /"0/101 3 ,4/2  

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

.(/&'()*!#&012&345674898:67Y !"#$%&'()*!#&012&.<='6:
>(%?"@2&A(%#?1(%#& B!!#C%#D2&5:E89E87&5Y279

1(%#&+#C#"F#D2&5:E8GE87&54255

>#%HBD2&48;51&'0>&01&6&'#)"FB!(%"!#&I?J($"C& B)*B-$D,&KL E>'&'0>&E&0,B%B*#&1"!-%"B$M
+. >1.

7N361"B@($# 5O4Y )<,) )<+) CDAB ).A,FA,+#+'&-' ).A,GA,+#+(&+. +

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

 !"#$%&'()*#+, 1,  . #   / /-01201 3 "4." /-01501 3 ,4 -  

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

>#%HBD2&9:;&K)BD"W"#DM&6&S!-B?"$(%#D&Q!XR!&'-/,%($C#,
+. >1.

<#?W!-B?B/-%($B"C&(C"D&K<SZQM 3O5 P '<- ,<, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

+<( )<'' 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +<#?W!-B?B*#$%($B"C&(C"D&K<S<#QM :OY

+<( )<-. 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +<#?W!-B?BH#@($B"C&(C"D&K<S[@QM 8OY

+<( )<,. 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +<#?W!-B?BH#*%($B"C&(C"D&K<S[*QM 7O8 P

+<( )<HH 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +<#?W!-B?BBC%($B"C&(C"D&K<SIQM 3O7

+<( )<,- 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +<#?W!-B?B$B$($B"C&(C"D&K<S\QM 5O9: P

+<( )<,( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +<#?W!-B?BD#C($B"C&(C"D&K<S1QM 5O:G P

+<( +<) 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +>28I0C!8!C3J2@;3!1@#;@1J#K>LU3NO 5%

+<( )<-) 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +>28I0C!8!J!J2@;3!1@#;@1J#K>L%!NO 5%

+<( +<, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +>28I0C!8!481J2@;3!1@#;@1J#K>LV81NO 5%

+<( )<FF 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +>28I0C!8!4248;J2@;3!1@#;@1J#K>LV2NO 5%

+<( )<+( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +<#?W!-B?B/-%($#,-!WB$"C&(C"D&

K<SZ'M

8O8

+<( )<-, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +<#?W!-B?BH#@($#,-!WB$"C&(C"D&

K<S[@'M

8O7

+<( )<+H 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +>28I0C!8!Q2P4;32WC0I!31@#N@1J#

K>LSP:O

5%

+<( )<'G 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +<#?W!-B?BBC%($#,-!WB$"C&(C"D&

K<SI'M

8OG

+<( )<,G 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +>28I0C!8!J2@;32WC0I!31@#;@1J#K>L%:O 5%

+<( )<(G 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +<#?W!-B?BBC%($#,-!WB$()"D#&

KSI'QM

3O8

'<- +<+ 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +5*X24QY0P28I0C!8!!@4;32WC0I!3;X1J!;

@241@#;@1J#K5Z2LT:NNO

5%

'<- +<, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +5*24QY0P28I0C!8!!@4;32WC0I!3;X1J!;@

241@#;@1J#K5=4LT:NNO

5%

'<- ,<. 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +F&,#LV: 5%

+<( )<', 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&+F +(&,#LV: 5%

 -7"389:; "5 1. #  ./ /-01501 3/"4-/ /"0/101 3 ,4 2  

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

 -7.3898*; ,/ /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

 -71389<'; 65 /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

 -7"389<=; ,1 /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

 -7"389>; 5/ /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

 -7.389?; 55 /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

 -71389$; ,/ /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

 -71389@); 66 /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

=C8!I13W#V2W4NX281@;[#MCII;0!
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 !"#$%&'()*!#&+#,-!%,
 !"#$%&#'()*+(,-,.*,/01234&#526#7!89#:4;42#%<=</<

>8!?2@4A:142&#BC"81@;34#>;@9;D13D#/!<#E..F).'

.(/&'()*!#&012&345674898:67Y !"#$%&'()*!#&012&.<='6:
>(%?"@2&A(%#?1(%#& B!!#C%#D2&5:E89E87&5Y279

1(%#&+#C#"F#D2&5:E8GE87&54255

>#%HBD2&9:;&K)BD"W"#DM&6&S!-B?"$(%#D&Q!XR!&'-/,%($C#,&K B$%"$-#DM

 -71389$&; 66 1. #  ./ /-01501 3/"4-/ /"0/101 3 ,4 2  

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

 -71389A*$; 6- /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

 -7-389:C  /. /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

 ,>1389<'C 5- /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

 -7"389>C ,- /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

 -7,39>C; 6- /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

+-#?D*9>C;; 62 /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

+.#?EF9>C;; 62 /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

D1#24139AC  "- /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

D1#,4139AC   1 /-01501 3/"4-/ /"0/101 3 ,4 2  1. #  ./

.(/&'()*!#&012&345674898:685 !"#$%&'()*!#&012&.<='63
>(%?"@2&A(%#?1(%#& B!!#C%#D2&5:E89E87&5Y239

1(%#&+#C#"F#D2&5:E8GE87&54255

>#%HBD2&48;51&'0>&01&6&'#)"FB!(%"!#&I?J($"C& B)*B-$D,&KL E>'&'0>&E&0,B%B*#&1"!-%"B$M
+. >1.

+['*%1!R;32 5% ,) +) CDAB ).A,FA,+#+'&-' ).A.+A,+#).&'' +))

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

 !"#$%&'()*#+,  ,  . #   / /-01201 3 "4." /-0- 01 3/-4""  //

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

>#%HBD2&9:;&K)BD"W"#DM&6&S!-B?"$(%#D&Q!XR!&'-/,%($C#,
+. >1.

<#?W!-B?B/-%($B"C&(C"D&K<SZQM 8OG P '<' ,<+ 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

+<( )<'' 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +<#?W!-B?B*#$%($B"C&(C"D&K<S<#QM 7O: P

+<( )<-, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +<#?W!-B?BH#@($B"C&(C"D&K<S[@QM 7O: P

+<( )<,, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +<#?W!-B?BH#*%($B"C&(C"D&K<S[*QM 7O: P

+<( )<HF 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +<#?W!-B?BBC%($B"C&(C"D&K<SIQM ;O3

+<( )<,' 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +<#?W!-B?B$B$($B"C&(C"D&K<S\QM 5O:G P

+<( )<,( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +>28I0C!8!J2@;3!1@#;@1J#K>L%NO 5%

+<( )<G( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +>28I0C!8!C3J2@;3!1@#;@1J#K>LU3NO 5%

+<( )<'G 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +>28I0C!8!J!J2@;3!1@#;@1J#K>L%!NO 5%

+<( +<, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +>28I0C!8!481J2@;3!1@#;@1J#K>LV81NO 5%

+<( )<F- 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +>28I0C!8!4248;J2@;3!1@#;@1J#K>LV2NO 5%

+<( )<+( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +<#?W!-B?B/-%($#,-!WB$"C&(C"D&

K<SZ'M

7OY

+<( )<-+ 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +<#?W!-B?BH#@($#,-!WB$"C&(C"D&

K<S[@'M

5OG9 P

+<( )<+H 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +>28I0C!8!Q2P4;32WC0I!31@#N@1J#

K>LSP:O

5%

+<( )<'( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +<#?W!-B?BBC%($#,-!WB$"C&(C"D&

K<SI'M

7O4

+<( )<,( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +>28I0C!8!J2@;32WC0I!31@#;@1J#K>L%:O 5%

+<( )<(H 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +>28I0C!8!!@4;32WC0I!3;X1J2#KLT:NO 5%

'<' +<+ 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +5*X24QY0P28I0C!8!!@4;32WC0I!3;X1J!;

@241@#;@1J#K5Z2LT:NNO

5%

'<' +<, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +5*24QY0P28I0C!8!!@4;32WC0I!3;X1J!;@

241@#;@1J#K5=4LT:NNO

5%

'<' ,<, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +F&,#LV: 5%

+<( )<'+ 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&,- +(&,#LV: 5%

=C8!I13W#V2W4NX281@;[#MCII;0!
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 !"#$%&'()*!#&+#,-!%,
 !"#$%&#'()*+(,-,.*,/01234&#526#7!89#:4;42#%<=</<

>8!?2@4A:142&#BC"81@;34#>;@9;D13D#/!<#E..F).'

.(/&'()*!#&012&345674898:685 !"#$%&'()*!#&012&.<='63
>(%?"@2&A(%#?1(%#& B!!#C%#D2&5:E89E87&5Y239

1(%#&+#C#"F#D2&5:E8GE87&54255

 -7"389:; "2 1. #  ./ /-01501 3/"4-/ /"0/101 3 ,41.  

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

 -7.3898*; ,6 /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

 -71389<'; ,2 /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

 -7"389<=; 65 /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

 -7"389>; 5" /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

 -7.389?;  /" /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

 -71389$; 5" /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

 -71389@); ,, /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

 -71389$&; 62 /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

 -71389A*$; 25 /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

 -7-389:C   2 /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

 ,>1389<'C 5- /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

 -7"389>C 5/ /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

 -7,39>C; 65 /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

+-#?D*9>C;; ,, /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

+.#?EF9>C;; ,. /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

D1#24139AC  ., B.G /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

D1#,4139AC  ., B.G /-01501 3/"4-/ /"0/101 3 ,41.  1. #  ./

.(/&'()*!#&012&345674898:687 !"#$%&'()*!#&012&.<='69
>(%?"@2&A(%#?1(%#& B!!#C%#D2&5:E89E87&782:5

1(%#&+#C#"F#D2&5:E8GE87&54255

>#%HBD2&48;51&'0>&01&6&'#)"FB!(%"!#&I?J($"C& B)*B-$D,&KL E>'&'0>&E&0,B%B*#&1"!-%"B$M
+. >1.

+['*%1!R;32 5% )<,) )<+) CDAB ).A,FA,+#+'&-' ).A,GA,+#+(&.F +

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

 !"#$%&'()*#+, -.  . #   / /-01201 3 "4." /-01501 3 ,4-2  

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

>#%HBD2&9:;&K)BD"W"#DM&6&S!-B?"$(%#D&Q!XR!&'-/,%($C#,
+. >1.

>28I0C!8!"C4;3!1@#;@1J#K>LMNO 5% '<F ,<, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

+<( )<'- 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +<#?W!-B?B*#$%($B"C&(C"D&K<S<#QM 5O;3 P

+<( )<-. 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +<#?W!-B?BH#@($B"C&(C"D&K<S[@QM 5O;9 P

+<( )<,. 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +<#?W!-B?BH#*%($B"C&(C"D&K<S[*QM 5OG7 P

+<( )<H( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +<#?W!-B?BBC%($B"C&(C"D&K<SIQM 8O3

+<( )<,- 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +<#?W!-B?B$B$($B"C&(C"D&K<S\QM 5O9Y P

+<( )<,( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +>28I0C!8!J2@;3!1@#;@1J#K>L%NO 5%

+<( +<) 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +>28I0C!8!C3J2@;3!1@#;@1J#K>LU3NO 5%

+<( )<-) 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +>28I0C!8!J!J2@;3!1@#;@1J#K>L%!NO 5%

+<( +<, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +>28I0C!8!481J2@;3!1@#;@1J#K>LV81NO 5%

+<( )<FH 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +>28I0C!8!4248;J2@;3!1@#;@1J#K>LV2NO 5%

+<( )<+( 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +<#?W!-B?B/-%($#,-!WB$"C&(C"D&

K<SZ'M

7O5 P

+<( )<-, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +>28I0C!8!Q2R;32WC0I!31@#;@1J#K>LSR:O 5%

+<( )<+H 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +>28I0C!8!Q2P4;32WC0I!31@#N@1J#

K>LSP:O

5%

+<( )<-) 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +<#?W!-B?BBC%($#,-!WB$"C&(C"D&

K<SI'M

7O7 P

+<( )<,G 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +>28I0C!8!J2@;32WC0I!31@#;@1J#K>L%:O 5%

+<( )<G) 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +>28I0C!8!!@4;32WC0I!3;X1J2#KLT:NO 5%

=C8!I13W#V2W4NX281@;[#MCII;0!
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 !"#$%&'()*!#&+#,-!%,
 !"#$%&#'()*+(,-,.*,/01234&#526#7!89#:4;42#%<=</<

>8!?2@4A:142&#BC"81@;34#>;@9;D13D#/!<#E..F).'

.(/&'()*!#&012&345674898:687 !"#$%&'()*!#&012&.<='69
>(%?"@2&A(%#?1(%#& B!!#C%#D2&5:E89E87&782:5

1(%#&+#C#"F#D2&5:E8GE87&54255

>#%HBD2&9:;&K)BD"W"#DM&6&S!-B?"$(%#D&Q!XR!&'-/,%($C#,&K B$%"$-#DM
+. >1.

5*X24QY0P28I0C!8!!@4;32WC0I!3;X1J!;

@241@#;@1J#K5Z2LT:NNO

5% '<F +<+ 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

'<F +<, 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +5*24QY0P28I0C!8!!@4;32WC0I!3;X1J!;@

241@#;@1J#K5=4LT:NNO

5%

'<F ,<. 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +F&,#LV: 5%

+<( )<', 3DAB ).A,GA,+#)'&.) )'A),A,+#+(&-, +(&,#LV: 5%

 -7"389:; .. 1. #  ./ /-01501 3/"4-/ /"0/101 3 ,4.1  

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

 -7.3898*; 6/ /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

 -71389<'; 25 /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

 -7"389<=; 62 /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

 -7"389>; 65 /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

 -7.389?; 6. /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

 -71389$; 2 /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

 -71389@); ., /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

 -71389$&; .6 /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

 -71389A*$; .5 /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

 -7-389:C 66 /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

 ,>1389<'C 6. /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

 -7"389>C 2, /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

 -7,39>C; 2/ /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

+-#?D*9>C;; 2- /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

+.#?EF9>C;; 2 /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

D1#24139AC 5. /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

D1#,4139AC 6/ /-01501 3/"4-/ /"0/101 3 ,4.1  1. #  ./

.(/&'()*!#&012&345674898:688 !"#$%&'()*!#&012&1U<&Z
>(%?"@2&A(%#?1(%#& B!!#C%#D2&5:E89E87&5Y239

1(%#&+#C#"F#D2&5:E8GE87&54255

>#%HBD2&48;51&'0>&01&6&'#)"FB!(%"!#&I?J($"C& B)*B-$D,&KL E>'&'0>&E&0,B%B*#&1"!-%"B$M
+. >1.

+['*%1!R;32 5% ,) +) CDAB ).A,FA,+#+'&-' ).A.+A,+#)'&)( +))

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

 !"#$%&'()*#+,  6  . #   / /-01201 3 "4." /-0- 01 3/"4/,  //

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

>#%HBD2&9:;&K)BD"W"#DM&6&S!-B?"$(%#D&Q!XR!&'-/,%($C#,
+. >1.

>28I0C!8!"C4;3!1@#;@1J#K>LMNO 5% 'F ,, 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

+( '<- 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!P234;3!1@#;@1J#K>L>2NO 5%

+( -<. 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!Q2R;3!1@#;@1J#K>LSRNO 5%

+( ,<. 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!Q2P4;3!1@#;@1J#K>LSPNO 5%

+( H<( 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!!@4;3!1@#;@1J#K>LTNO 5%

+( ,<- 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!3!3;3!1@#;@1J#K>L5NO 5%

+( ,<G 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!J2@;3!1@#;@1J#K>L%NO 5%

+( +) 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!C3J2@;3!1@#;@1J#K>LU3NO 5%

+( -<+ 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!J!J2@;3!1@#;@1J#K>L%!NO 5%

+( +, 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!481J2@;3!1@#;@1J#K>LV81NO 5%

+( F<H 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!4248;J2@;3!1@#;@1J#K>LV2NO 5%

=C8!I13W#V2W4NX281@;[#MCII;0!
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 !"#$%&'()*!#&+#,-!%,
 !"#$%&#'()*+(,-,.*,/01234&#526#7!89#:4;42#%<=</<

>8!?2@4A:142&#BC"81@;34#>;@9;D13D#/!<#E..F).'

.(/&'()*!#&012&345674898:688 !"#$%&'()*!#&012&1U<&Z
>(%?"@2&A(%#?1(%#& B!!#C%#D2&5:E89E87&5Y239

1(%#&+#C#"F#D2&5:E8GE87&54255

>#%HBD2&9:;&K)BD"W"#DM&6&S!-B?"$(%#D&Q!XR!&'-/,%($C#,&K B$%"$-#DM
+. >1.

<#?W!-B?B/-%($#,-!WB$"C&(C"D&

K<SZ'M

8O5 P +( +<( 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)

Q$(!R%# 1"!&S(CQ$(!RT#D<?#*(?#DU$"% 1+#,-!% V-(!"W"#?

+( -<. 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!Q2R;32WC0I!31@#;@1J#K>LSR:O 5%

+( +<( 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!Q2P4;32WC0I!31@#N@1J#

K>LSP:O

5%

+( -<) 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!!@4;32WC0I!31@#;@1J#K>LT:O 5%

+( ,<G 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!J2@;32WC0I!31@#;@1J#K>L%:O 5%

+( G<) 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)>28I0C!8!!@4;32WC0I!3;X1J2#KLT:NO 5%

'F ++ 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)5*X24QY0P28I0C!8!!@4;32WC0I!3;X1J!;

@241@#;@1J#K5Z2LT:NNO

5%

'F +, 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)5*24QY0P28I0C!8!!@4;32WC0I!3;X1J!;@

241@#;@1J#K5=4LT:NNO

5%

'F ,. 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)F&,#LV: 5%

+( '<, 3DAB ).A,GA,+#)'&.) )'A)-A,+#,)&'. +)(&,#LV: 5%

 -7"389:; 2- 1. #  ./ /-01501 3/"4-/ /"0/.01 31/4"-  /

 !"#"$%&'()*#("+ '()&,-./+-)01%234%$-4%25*-)(6(%4 7(8(#!9:%.";%40

 -7.3898*; 52 /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

 -71389<'; ,6 /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

 -7"389<=; ,- /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

 -7"389>; 52 /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

 -7.389?; 5. /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

 -71389$; ,/ /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

 -71389@); 62 /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

 -71389$&; 2- /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

 -71389A*$; 2 /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

 -7-389:C 55 /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

 ,>1389<'C ,- /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

 -7"389>C ,/ /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

 -7,39>C; 2" /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

+-#?D*9>C;; 6- /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

+.#?EF9>C;; 6 /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

D1#24139AC  6/ B.G /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

D1#,4139AC  1" /-01501 3/"4-/ /"0/.01 31/4"-  /1. #  ./

=C8!I13W#V2W4NX281@;[#MCII;0!
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679 Plank Road ● Clifton Park, New York 12065 ● (518) 348-6995 ● Fax (518) 348-6966 

www.alphageoscience.com 

 QA/QC Review of Method 8270D SIM 1,4-Dioxane Data 

 for Eurofins TestAmerica-Buffalo, Job No: 480-182523-2 

 

 5 Ground Water Samples and 1 Field Duplicate 

 Collected March 25, 2021 

 

 Prepared by: Donald Anné 

 April 25, 2021 

 

 

  
 

 

Holding Times:  Samples were extracted and analyzed within USEPA SW-846 holding times. 

 

GC/MS Tuning and Mass Calibration:  The DFTPP tuning criteria were within control limits. 

 

Initial Calibration:  The average RRF for 1,4-dioxane was above the allowable minimum (0.010) 

and the %RSD was below the allowable maximum (30%), as required. 

 

Continuing Calibration:  The associated RRFs for 1,4-dioxane were above the allowable 

minimum (0.010) and the %Ds were below the allowable maximum (25%), as required. 

 

Blanks:  The analysis of the method blank reported 1,4-dioxane as not detected. 

 

Internal Standard Area Summary:  The internal standard areas and retention times were within 

control limits. 

 

Surrogate Recovery:  The surrogate recoveries were within QC limits for the ground water 

samples. 

 

Matrix Spike/Matrix Spike Duplicate:  The 1,4-dioxane spike was diluted beyond detection limits 

(100x) for aqueous MS/MSD sample LPES-4.  No action is taken. 

 

Laboratory Control Sample:  The percent recoveries for 1,4-dioxane were within QC limits for 

aqueous sample LCS 480-574003/2-A. 

 

Field Duplicates:  The analyses of aqueous field duplicate pair LPES-1/DUP B reported 1,4-

dioxane as not detected; therefore, a valid relative percent difference could not be 

calculated.  The analyses for the field duplicate pair were acceptable. 

 

Compound ID:  Checked surrogate results were within GC/MS quantitation limits. The analyses 

of ground water samples reported 1,4-dioxane as not detected. 
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679 Plank Road ● Clifton Park, New York 12065 ● (518) 348-6995 ● Fax (518) 348-6966 

www.alphageoscience.com 

 

 QA/QC Review of Method 537 (Modified) PFAS Data for 

 Eurofins TestAmerica-Sacramento, Job No: 480-182523-2 

 

 5 Ground Samples and 1 Field Duplicate 

 Collected March 25, 2021 

 

 Prepared by: Donald Anné 

 April 25, 2021 

 

 

  
 

 

Holding Times:  Samples were analyzed within USEPA holding times. 

 

Initial Calibration:  The %RSDs for applicable PFAS compounds were below the method 

maximums, as required. 

 

Continuing Calibration:  The %Ds for applicable PFAS compounds were below the allowable 

maximums, as required 

 

Blanks:  The analysis of the method blank reported target PFAS as not detected. 

 

Surrogate Recovery:  One of eighteen surrogate recoveries for samples LPES-1 and DUP B was 

above QC limits.  Two of eighteen surrogate recoveries for samples LPES-2 and LPES-4 

were above QC limits.  Positive results for PFAS associated with the surrogate above QC 

limits should be considered estimated (J) in the samples. 

 

One of eighteen surrogate recoveries for samples LPES-1 and LPES-2 was below QC 

limits, but not below 10%.  No target PFAS were associated with this surrogate in the 

samples. 

 

Internal Standard Area Summary:  The internal standard areas and retention times were within 

control limits. 

 

Matrix Spike/Matrix Spike Duplicate:  The relative percent differences for target compounds 

were below the allowable maximum and the percent recoveries were within QC limits for 

aqueous MS/MSD sample LPES-4. 

 

Laboratory Control Sample:  The percent recoveries for target PFAS were within QC limits for 

aqueous sample LCS 320-474500/2-A. 
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Method 537 (Modified) PFAS Data 

Job No: 480-182523-2 
 

Page 2 of 2 
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Field Duplicates:  The analyses of aqueous field duplicate pair LPES-1/DUP B reported target 

PFAS as either not detected or below the lowest standard; therefore, valid relative percent 

differences could not be calculated.  The analyses for the field duplicate pair were 

acceptable. 

 

Compound ID:  Checked compound and surrogate results were within LC quantitation limits. 
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Alpha Geoscience: 
Acronyms and 

Definitions 



Data Validation Acronyms

AA Atomic absorption, flame technique 

BHC Hexachlorocyclohexane 

BFB Bromofluorobenzene 

CCB Continuing calibration blank 

CCC Calibration check compound 

CCV Continuing calibration verification 

CN Cyanide 

CRDL  Contract required detection limit 

CRQL  Contract required quantitation limit 

CVAA  Atomic adsorption, cold vapor technique 

DCAA  2,4-Dichlophenylacetic acid 

DCB  Decachlorobiphenyl 

DFTPP  Decafluorotriphenyl phosphine 

ECD  Electron capture detector 

FAA  Atomic absorption, furnace technique 

FID Flame ionization detector 

FNP  1-Fluoronaphthalene

GC Gas chromatography 

GC/MS  Gas chromatography/mass spectrometry 

GPC Gel permeation chromatography 

ICB Initial calibration blank 

ICP Inductively coupled plasma-atomic emission spectrometer 

ICV Initial calibration verification 

IDL Instrument detection limit 

IS Internal standard 

LCS Laboratory control sample 

LCS/LCSD Laboratory control sample/laboratory control sample duplicate 

MSA  Method of standard additions 

MS/MSD Matrix spike/matrix spike duplicate 

PID Photo ionization detector 

PCB Polychlorinated biphenyl 

PCDD  Polychlorinated dibenzodioxins 

PCDF  Polychlorinated dibenzofurans 

QA Quality assurance 

QC Quality control 

RF Response factor 

RPD Relative percent difference 

RRF Relative response factor 

RRF(number) Relative response factor at concentration of the number following 

RT Retention time 

RRT Relative retention time 

SDG Sample delivery group 

SPCC System performance check compound 

TCX Tetrachloro-m-xylene 

%D Percent difference 

%R Percent recovery 

%RSD Percent relative standard deviation 



Data Validation Qualifiers Used in the QA/QC Reviews for USEPA Region II 

U = Not detected.  The associated number indicates the approximate sample 

concentration necessary to be detected significantly greater than the level of the 

highest associated blank. 

R = Unreliable result; data is rejected or unusable.  Analyte may or may not be 

present in the sample.  Supporting data or information is necessary to confirm the 

result. 

N = Tentative identification.  Analyte is considered present.  Special methods 

may be needed to confirm its presence or absence during future sampling efforts. 

J = Analyte is present.  Reported value may be associated with a higher level 

of uncertainty than is normally expected with the analytical method. 

J- = Analyte is present.  Reported value may be biased low and associated with 

a higher level of uncertainty than is normally expected with the analytical method. 

J+ = Analyte is present.  Reported value may be biased high andassociated with 

a higher level of uncertainty than is normally expected with the analytical method. 

UJ = Not detected, quantitation limit may be inaccurate or imprecise. 

Note: These qualifiers are used for data validation purposes.  The data validation qualifiers may 

differ from the qualifiers that the laboratory assigns to the data.  Refer to the laboratory 

analytical report for the definitions of the laboratory qualifiers. 



Polyfluorinated Alkyl Substances (PFAS) Acronyms 

PFBA Perfluorobutanoic acid 

PFPeA Perfluoropentanoic acid 

PFHxA Perfluorohexanoic acid 

PFHpA Perfluoroheptanoic acid 

PFOA Perfluorooctanoic acid 

PFNA Perfluorononanoic acid 

PFDA Perfluorodecanoic acid 

PFUnA Perfluoroundecanoic acid 

PFDoA Perfluorododecanoic acid 

PFTriA or PFTrDA Perfluorotridecanoic acid 

PFTeA  or PFTA Perfluorotetradecanoic acid 

PFBS Perfluorobutanesulfonic acid 

PFPeS Perfluoropentanesulfonic acid 

PFHxS Perfluorohexanesulfonic acid 

PFHpS Perfluoroheptanesulfonic acid 

PFOS Perfluorooctanesulfonic acid 

PFNS Perfluorononanesulfonic acid 

PFDS Perfluorodecanesulfonic acid 

FOSA Perfluorooctane Sulfonamide 

NMeFOSAA N-methyl perfluorooctane sulfonamidoacetic acid

NEtFOSAA N-ethyl perfluorooctane sulfonamidoacetic acid

4:2 FTS or 4:2 1H, 1H, 2H, 2H-perfluorohexanesulfonic acid

6:2 FTS or 6:2 1H, 1H, 2H, 2H-perfluorooctanesulfonic acid

or 6:2 Fluorotelomersulfonate

8:2 FTS or 8:2 1H, 1H, 2H, 2H-perfluorodecanesulfonic acid

or 8:2 Fluorotelomersulfonate
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679 Plank Road ● Clifton Park, New York 12065 ● (518) 348-6995 ● Fax (518) 348-6966 

www.alphageoscience.com 

 Data Usability Summary Report for Eurofins 
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The data package contains the documentation required by NYSDEC ASP. The proper chain of 

custody procedures were followed by the samplers.  All information appeared legible and complete.  

The data pack contained the results of TO-15 volatile analyses for 9 soil vapor/air samples and 1 

field duplicate. 

 

The overall performances of the analyses are acceptable.  Eurofins TestAmerica-Knoxville did fulfill 

the requirements of the analytical method. 

 

The data are acceptable with minor issues that are identified in the accompanying data validation 

review.  The following data were qualified: 

 

• The positive volatile result for ethanol in sample IA-07 was quantitated using data that were 

extrapolated beyond the highest calibration standard and flagged “E” by the laboratory.  The 

result for ethanol marked “E” in the undiluted sample was qualified as estimated (J). 

 

• The positive volatile results for the following 8 compounds were qualified as estimated (J) in 

samples SS-SV-05 and DUP because the relative percent differences for these 8 compounds 

were above the allowable maximum in the soil field duplicate pair SS-SV-05/DUP. 

 

 1,2,4-trimethylbenzene  1,4-dioxane   benzene 

 chloroethane    ethylbenzene   m&p-xylene 

 o-xylene    toluene 

 

• The positive volatile results for dichlorodifluoromethane were qualified as “estimated” (J) in 

samples SS-SV-04, SS-SV-06, SS-SV-07, and AA-02 because the %Ds for 

dichlorodifluoromethane were above the allowable maximum for the associated continuing 

calibrations. 

 

• The positive volatile results for trichlorofluoromethane were qualified as “estimated” (J) in 

samples SS-SV-04 and SS-SV-06 because the %D for trichlorofluoromethane was above the 

allowable maximum for the associated continuing calibration. 
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All data are considered usable, with estimated (J) data associated with a higher level of quantitative 

uncertainty.  Detailed information on data quality is included in the data validation review. 
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679 Plank Road ● Clifton Park, New York 12065 ● (518) 348-6995 ● Fax (518) 348-6966 

www.alphageoscience.com 

 QA/QC Review of Method TO-15 Volatiles Data for 

 Eurofins TestAmerica Knoxville, Job No: 140-22612-1 

 

 9 Soil Vapor/Air Samples and 1 Field Duplicate 

 Collected March 31, 2021 

 

 Prepared by: Donald Anné 

 April 25, 2021 

 

 

   
 

 

Holding Times:  Samples were analyzed within the EPA recommended holding times. 

 

Canister Pressure:  The laboratory reported “received” pressures for soil vapor/air gas samples were 

below zero (residual vacuum), as required. 

 

GC/MS Tuning and Mass Calibration:  The BFB tuning criteria were within control limits. 

 

Initial Calibration:  The average RRFs for associated target compounds were above the allowable 

minimum (0.050) and the %RSDs were below the allowable maximum (30%), as required. 

 

Continuing Calibration:  The RRFs for associated target compounds were above the allowable 

minimum (0.050), as required. 

 

The %D for dichlorodifluoromethane was above the allowable maximum (30%) on 04-12-21 

(RCCVD12B.D).  The %Ds for dichlorodifluoromethane and trichlorofluoromethane were 

above the allowable maximum (30%) on 04-13-21 (RCCVD13A.D).  Positive results for 

these compounds should be considered estimated (J) in associated samples. 

 

Blanks:  The analysis of intra-lab blank reported target compounds as not detected.  The analyses of 

the cleaned canisters reported target compounds as not detected. 

 

Internal Standard Area Summary:  The applicable associated internal standard areas and retention 

times were within control limits. 

 

Surrogate Recovery:  The surrogate recoveries were within control limits for the soil vapor/air 

samples. 

 

Laboratory Control Sample:  The surrogate recoveries for target compounds were within QC limits 

for the air/vapor samples LCS 140-48706/1002, LCS 140-48724/1002, and LCS 140-

48793/1002. 

Geology 

Hydrology 

Remediation 

Water Supply 



Method TO-15 Volatiles Data 

Job No: 140-21104-1 

 Page 2 of 2 
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Field Duplicates:  The relative percent differences for 8 compounds were above the allowable 

maximum (25%) for soil vapor/air field duplicate pair SS-SV-05/DUP (attached table).  

Positive results for these 8 compounds should be considered estimated (J) in samples SS-SV-

05 and DUP. 

 

Compound ID:  Checked compounds were within GC quantitation limits.  The mass spectra for 

detected compounds contained the primary and secondary ions, as outlined in the method. 

 

The result for ethanol in sample IA-07 was quantitated by extrapolating data above the 

highest calibration standard and marked ‘E’ by the laboratory.  The sample was diluted by 

the laboratory and re-analyzed; therefore, the result that is flagged as ‘E’ in the undiluted 

samples should be considered estimated (J).  The use of the diluted result for ethanol is 

recommended for the samples.  It is recommended that the undiluted results be used for all 

other compounds. 
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JTG@2;)7/+/@F@9]:/7/<7/<(4, E0KJFJE0KJPK J0ON G0EE @J0F FE0E?W,

JTGTKTM@B,67(+,6]_:),4`,4, J0LLPJ0MNN G0JG G0EE M0P FE0E?W,

2/>,S(4, J0KNKJ0FPF G0JF G0EE L0L FE0E?W,

JTGTK@B7;S]:/7/),4`,4, E0NKPM G0EM G0EE G0M FE0E';4G

*(<]6](:,4, J0NKK G0GF G0EE JJ0N FE0Eb8( 

X,V(S]:/7/)86(>;,4, E0NPNNE0PLOO J0PJ G0EE @O0K FE0E?W,

JTGTF@B7;S]:/7/),4`,4, E0NLPGE0NFGK G0JE G0EE K0O FE0E?W,

G@#,6]_:4(<]6](:,4, E0GMEJE0KJMK J0GE G0EE @FO0P ME0E?W,

J@#,6]_:4(<]6](:,4, E0FMOGE0KPKF J0KP G0EE @GM0P ME0E?W,

K@D7/+/R:8/7/),4`,4,$H1877I E0NGGFE0NEEF K0NO K0LK F0J FE0E?W,

 !"#$%&&$B!$JM$''
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Field Duplicate 
Calculation Section 

 



SDG No. 140-22612-1

S1= SS-SV-05 S2= DUP

Analyte S1 S2 RPD (%)

1,1,1-Trichloroethane 20 25 22%

1,2,4-Trimethylbenzene 5.3 0.39 173% *

1,3,5-Trimethylbenzene 2.0 ND NC

1,4-Dioxane 2.9 2.2 27% *

Benzene 1.3 1.0 26% *

Chloroethane 1.1 0.81 30% *

Chloroform ND 0.81 NC

Chloromethane ND 1.4 NC

Ethylbenzene 29 15 64% *

Hexane ND 1.2 NC

m-Xylene & p-Xylene 140 40 111% *

Naphthalene 11 ND NC

o-Xylene 69 13 137% *

t-Butyl alcohol 9.3 7.3 24%

Tetrachloroethene 1.3 1.5 14%

Toluene 4.2 3.2 27% *

Trichloroethene 2.3 2.2 4%

All results are in ppb v/v.

ND - Not detected.

* RPD is above the allowable maximum (25%).

Volatiles TO-15

Calculations for Field Duplicate Relative Percent Difference (RPD)

Bold numbers were values that are below the CRQL or above the high standard.

NC - Not calculated, both results must be within the linear range for valid RPDs to be calculated.

Z:\projects\2021\21600-21620\21611-Lubricant Packaging Co\Temp-Review\140-22612-1-FD.xls



 
 

 
 

Alpha Geoscience: 
Acronyms and 

Definitions 
 



Data Validation Acronyms

AA Atomic absorption, flame technique 

BHC Hexachlorocyclohexane 

BFB Bromofluorobenzene 

CCB Continuing calibration blank 

CCC Calibration check compound 

CCV Continuing calibration verification 

CN Cyanide 

CRDL  Contract required detection limit 

CRQL  Contract required quantitation limit 

CVAA  Atomic adsorption, cold vapor technique 

DCAA  2,4-Dichlophenylacetic acid 

DCB  Decachlorobiphenyl 

DFTPP  Decafluorotriphenyl phosphine 

ECD  Electron capture detector 

FAA  Atomic absorption, furnace technique 

FID Flame ionization detector 

FNP  1-Fluoronaphthalene

GC Gas chromatography 

GC/MS  Gas chromatography/mass spectrometry 

GPC Gel permeation chromatography 

ICB Initial calibration blank 

ICP Inductively coupled plasma-atomic emission spectrometer 

ICV Initial calibration verification 

IDL Instrument detection limit 

IS Internal standard 

LCS Laboratory control sample 

LCS/LCSD Laboratory control sample/laboratory control sample duplicate 

MSA  Method of standard additions 

MS/MSD Matrix spike/matrix spike duplicate 

PID Photo ionization detector 

PCB Polychlorinated biphenyl 

PCDD  Polychlorinated dibenzodioxins 

PCDF  Polychlorinated dibenzofurans 

QA Quality assurance 

QC Quality control 

RF Response factor 

RPD Relative percent difference 

RRF Relative response factor 

RRF(number) Relative response factor at concentration of the number following 

RT Retention time 

RRT Relative retention time 

SDG Sample delivery group 

SPCC System performance check compound 

TCX Tetrachloro-m-xylene 

%D Percent difference 

%R Percent recovery 

%RSD Percent relative standard deviation 



Data Validation Qualifiers Used in the QA/QC Reviews for USEPA Region II 

U = Not detected.  The associated number indicates the approximate sample 

concentration necessary to be detected significantly greater than the level of the 

highest associated blank. 

R = Unreliable result; data is rejected or unusable.  Analyte may or may not be 

present in the sample.  Supporting data or information is necessary to confirm the 

result. 

N = Tentative identification.  Analyte is considered present.  Special methods 

may be needed to confirm its presence or absence during future sampling efforts. 

J = Analyte is present.  Reported value may be associated with a higher level 

of uncertainty than is normally expected with the analytical method. 

J- = Analyte is present.  Reported value may be biased low and associated with 

a higher level of uncertainty than is normally expected with the analytical method. 

J+ = Analyte is present.  Reported value may be biased high andassociated with 

a higher level of uncertainty than is normally expected with the analytical method. 

UJ = Not detected, quantitation limit may be inaccurate or imprecise. 

Note: These qualifiers are used for data validation purposes.  The data validation qualifiers may 

differ from the qualifiers that the laboratory assigns to the data.  Refer to the laboratory 

analytical report for the definitions of the laboratory qualifiers. 
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Attachment C – SVI Questionnaire & Photographs 
 



















Lubricant Packaging   Photolog – March 30 & 31, 2021 
Middletown, New York  SVI Sample Event, 79 Industrial Place 

 

Photograph 1: SS-SV-04/IA-04 

 

Photograph 2: SS-SV-05 & Duplicate in storage room.  IA-05 in close proximity out of view. 



Lubricant Packaging   Photolog – March 30 & 31, 2021 
Middletown, New York  SVI Sample Event, 79 Industrial Place 

 

Photograph 3: Chemical storage in room with SS-SV-05/IA-05 

 

Photograph 4: Sprinkler room, SS-SV-06/IA-06 



Lubricant Packaging   Photolog – March 30 & 31, 2021 
Middletown, New York  SVI Sample Event, 79 Industrial Place 

 

Photograph 5: Conference room closet SS-SV-07 

 

Photograph 6: Conference room counter IA-07 



Lubricant Packaging   Photolog – March 30 & 31, 2021 
Middletown, New York  SVI Sample Event, 79 Industrial Place 

 

Photograph 7: Ambient air outdoor (west side entry area), labelled AA-02 
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