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1. Introduction 

GHD Services Inc. (GHD) prepared this Site Activities Report on behalf of Phillips 66 Company 
(P66). This report summarizes all groundwater activities first through fourth quarter 2019 and first 
and second quarter 2020. Also summarized are the LNAPL discovery, sampling, and removal 
activities.  

1.1 Site Information 

Site Address 920 North 6th Avenue, Yakima, Washington 

Site Use Active bulk fuel terminal 

GHD Project Manager Matthew Davis 

Lead Agency Washington Department of Ecology Voluntary 
Cleanup Program (VCP) 

VCP No. CE0468 

2. Site Activities and Findings 

2.1 Groundwater Monitoring Activities 

Groundwater monitoring and sampling was completed by Blaine Tech Services, Inc. (BTS) of 
Auburn, WA according to the established monitoring program during the reporting period with the 
exception of second quarter 2020, when GHD completed monitoring activities. Groundwater 
monitoring and sampling consisted of measuring depth to water in each well from the surveyed top 
of casing elevation and collecting a groundwater sample using low-flow sampling procedures. 
Groundwater samples were collected from wells MW-7, MW-8, and MW-15 through MW-19. On 
September 4, 2019, Ecology approved a reduction in the monitoring scope of work, discontinuing 
sampling of wells MW-7, MW-8, MW-16, and MW-18 following a minimum of 4 quarters of non-
detect results. Groundwater samples were immediately placed on ice and transported under chain 
of custody to an approved laboratory for analysis of Site COCs. 

GHD prepared a vicinity map (Figure 1) and groundwater elevation and chemical concentration 
maps for each quarter of groundwater monitoring (Figures 2-5). GHD prepared Table 1 
summarizing groundwater monitoring data and laboratory analytical results. Field forms and the 
laboratory analytical reports are included as Appendices A and B, respectively. 

2.2 Well Monitoring Findings 

Quarter/Date 1st/March 18, 2019 

Groundwater Flow Direction  Southeast 

Hydraulic Gradient 0.02 foot/foot 
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Depth to Water 22.65 to 25.18 feet below top of well casing 

Quarter/Date 2nd/June 17, 2019 

Groundwater Flow Direction  Southeast 

Hydraulic Gradient 0.03 

Depth to Water 16.6 to 19.06 feet below top of well casing 

Quarter/Date 3rd/September 16, 2019 

Groundwater Flow Direction  Southeast 

Hydraulic Gradient 0.02 foot/foot 

Depth to Water 13.74 to 16.9 feet below top of well casing 

Quarter/Date 4th/December 26, 2019 

Groundwater Flow Direction  Southeast 

Hydraulic Gradient 0.01 foot/foot 

Depth to Water 19.63 to 21.82 feet below top of well casing 

Quarter/Date 1st/March 9, 2020 

Groundwater Flow Direction  Southeast 

Hydraulic Gradient 0.01 foot/foot 

Depth to Water 23.48 to 26.04 feet below top of well casing 

Quarter/Date 2nd/June 17, 2020 

Groundwater Flow Direction  Southeast 

Hydraulic Gradient 0.01 foot/foot 

Depth to Water 17.46 to 19.76 feet below top of well casing 

2.3 LNAPL Discovery 

During fourth quarter 2019 groundwater monitoring activities, BTS measured 0.6 feet of Light 
Non-Aqueous Phase Liquid (LNAPL) in monitoring well MW-15. Measurable LNAPL had not been 
reported in any of the Site wells since monitoring began in 1989. On January 8, 2020, GHD visited 
the Site to confirm the LNAPL presence and collect a sample for forensics analysis. The LNAPL 
sample was collected and placed on Ice and transported to Pace Analytical Energy Services for the 
following analysis: 

• (C8-C40) Semi-Quantitative Molecular Characterization by GC/MS - full scan mode.  

• (C3-C12) Quantitative Molecular Characterization by GC/MS - full scan mode (PIANO analysis 
+ Oxygenates) 
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• Organic Lead Speciation by GC/ECD 

Laboratory forensics analysis identified that the sample consisted of a middle distillate fuel/gasoline 
admixture with the middle distillate being the dominant component. The gasoline component was 
leaded indicating the release occurred prior to 1996. The middle distillate was a significantly 
degraded, high sulfur fuel with an estimated age of 16 to 24 years. The results were subsequently 
reported to the Ecology Site Manager, Mr. Frank Winslow. The laboratory forensics results and 
interpretation are included in Appendix C. 

On April 28, 2020, GHD subcontracted DH Environmental Inc. (DH Environmental) of Seattle, 
Washington to complete an enhanced fluid recovery (EFR) event utilizing a vacuum truck to remove 
LNAPL from well MW-15. Prior to the EFR event, the well was gaged and no measureable LNAPL 
was detected in the well, however, a heavy sheen was present. The EFR event utilized a stinger 
situated just below the water table and a 2-inch fitting connected to the wellhead. This allowed for 
extraction of water/LNAPL as well as soil vapor. The EFR event lasted approximately 4.5 hours and 
removed approximately 220 gallons of water from the well. At the end of the EFR event, 
measureable product was not observed in the vacuum truck holding tank. Air flow and photo-
ionization detector (PID) measurements were collected throughout the EFR event to evaluate soil 
vapor mass removal. Based on the field measurements, an estimated 7.18 pounds of petroleum 
mass was removed from the subsurface. GHD returned to the Site to gauge well MW-15 on May 12, 
2020 and June 17, 2020. During both gauging events, measurable LNAPL was not detected.   

Soil vapor mass removal data is presented on Table 2. DH Environmental transported the waste to 
Chemical Waste Management, Inc. of Arlington, Oregon. Waste disposal documentation is included 
as Appendix D. 

2.4 Groundwater Analytical Results 

Groundwater analytical results for the reporting period indicate the following: 

• Concentrations of Total Petroleum Hydrocarbon (TPH) as gasoline (TPHg) and diesel (TPHd) 
and benzene exceeding the Washington State Department of Ecology’s (Ecology) Model Toxics 
Control Act (MTCA) Method A cleanup levels were detected in well MW-15 each quarter 
samples were collected. 

• Monitoring well MW-15 was not sampled during the 4th quarter 2019 and 1st quarter 2020 
events due to the presence of LNAPL. 

• Concentrations of TPHd and/or benzene exceeding MTCA method A cleanup levels were 
detected in well MW-17 during the 2nd quarter 2019 and 3rd quarter 2019 events. Subsequent 
sampling events did not indicate MTCA method A cleanup level exceedances in well MW-17. 

• Monitoring well MW-17 was not sampled during the 1st quarter 2020 event due to the presence 
of bio-growth in the well obstructing the sampling tubing from being placed into the well. During 
the April EFR event, GHD removed the obstruction from the well. 

• Concentrations of TPHd exceeding MTCA Method A cleanup levels were detected in well 
MW-19 during the 3rd quarter 2019 event.  
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• Monitoring well MW-19 was not sampled during the 4th quarter 2019 and 1st quarter 2020 
events due to bentonite obstructing the well. During the April EFR event, GHD cleared the 
bentonite from the well and noticed the well casing was cracked at about 1.5 feet below grade, 
likely due to semi-truck traffic driving over the well. GHD recommends repairing the well in the 
near future. 

• Monitoring wells MW-7, MW-8, MW-16, and MW-18 did not have any detections of Site 
contaminants during the reporting period and have since been removed from the monitoring 
program. 

2.5 Anticipated Future Activities 

GHD will continue to monitor wells MW-15, MW-17, and MW-19 on a quarterly basis. GHD intends 
to proceed with injections of Petrofix in the vicinity of monitoring well MW-15, assuming no LNAPL 
recurrence following the 3rd quarter 2020 monitoring event. Subsequent monitoring will then be 
completed to measure the performance of the interim remedial action.  

 
 

All of Which is Respectfully Submitted, 
 
GHD 
 
 
 
Matthew Davis, LG 
 
 
 

Heather Gadwa, LG



 
 

GHD | Groundwater Monitoring and Site Activities Report | 11145929 (4) 

Figures 
 
  



0 1000 2000ft 2000.000329

0.0
005

Source: USGS QUADRANGLE MAP: YAKIMA WEST, WA. (2017).

CAD File: N:\US\Santa Rosa\Projects\Sonoma Legacy\Sonoma.Public\CAD\drawings\11140000s\11145929\11145929-REPORTS\11145929-5RM00(004)GN\11145929-5RM00(004)GN-SO001.DWG

Jan 22, 2020

11145929-5RM00

FIGURE 1
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FIGURE 2

PHILLIPS 66 SITE 0980
920 NORTH 6TH AVENUE
YAKIMA, WASHINGTON
GROUNDWATER CONTOUR AND CHEMICAL
CONCENTRATION MAP - MARCH 18, 2019

Source: STANTEC, FIGURE 2, SITE MAP WITH ANALYTICAL RESULTS (JUNE 14 & 15, 2010), DATED 7/12/10. STATEWIDE LAND SURVEYING, INC. 6/5/18.
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FIGURE 3

PHILLIPS 66 SITE 0980
920 NORTH 6TH AVENUE
YAKIMA, WASHINGTON
GROUNDWATER CONTOUR AND CHEMICAL
CONCENTRATION MAP - JUNE 17, 2019

Source: STANTEC, FIGURE 2, SITE MAP WITH ANALYTICAL RESULTS (JUNE 14 & 15, 2010), DATED 7/12/10. STATEWIDE LAND SURVEYING, INC. 6/5/18.
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FIGURE 4

PHILLIPS 66 SITE 0980
920 NORTH 6TH AVENUE
YAKIMA, WASHINGTON
GROUNDWATER CONTOUR AND CHEMICAL
CONCENTRATION MAP - SEPTEMBER 16, 2019

Source: STANTEC, FIGURE 2, SITE MAP WITH ANALYTICAL RESULTS (JUNE 14 & 15, 2010), DATED 7/12/10. STATEWIDE LAND SURVEYING, INC. 6/5/18.
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FIGURE 5

PHILLIPS 66 SITE 0980
920 NORTH 6TH AVENUE
YAKIMA, WASHINGTON
GROUNDWATER CONTOUR AND CHEMICAL
CONCENTRATION MAP - DECEMBER 26, 2019

Source: STANTEC, FIGURE 2, SITE MAP WITH ANALYTICAL RESULTS (JUNE 14 & 15, 2010), DATED 7/12/10. STATEWIDE LAND SURVEYING, INC. 6/5/18.
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FIGURE 6

PHILLIPS 66 SITE 0980
920 NORTH 6TH AVENUE
YAKIMA, WASHINGTON
GROUNDWATER CONTOUR AND CHEMICAL
CONCENTRATION MAP - MARCH 9, 2020

Source: STANTEC, FIGURE 2, SITE MAP WITH ANALYTICAL RESULTS (JUNE 14 & 15, 2010), DATED 7/12/10. STATEWIDE LAND SURVEYING, INC. 6/5/18.
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FIGURE 7

PHILLIPS 66 SITE 0980
920 NORTH 6TH AVENUE
YAKIMA, WASHINGTON
GROUNDWATER CONTOUR AND CHEMICAL
CONCENTRATION MAP - JUNE 17, 2020

Source: STANTEC, FIGURE 2, SITE MAP WITH ANALYTICAL RESULTS (JUNE 14 & 15, 2010), DATED 7/12/10. STATEWIDE LAND SURVEYING, INC. 6/5/18.
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Table 1

Groundwater Monitoring Data and Analytical Results
Former Union Oil Facility

Phillips 66 Site 980
920 North 6th Avenue
Yakima, Washington

Page 1 of 12

Well ID Sample Date TOC Elevation Depth to Water LPH GW Elevation TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes MTBE EDC EDB Total Lead
Dissolved 

Lead Ethanol Naphthalene
(feet) (feet) (feet) (feet) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

800 500 500 5 1,000 700 1,000 20 5 0.01 15 15 NE 160

MW-1 7/14/1989 104.44 -- -- -- -- 38,000 <0.5 <0.5 1.4 5.5 -- -- -- -- -- -- --
MW-1 5/23/1991 103.8 14.04 -- 90.40 <1,000 <1000 -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
MW-1 9/25/1991 103.8 18.57 -- 85.87 <1,000 <1000 <1,000 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
MW-1 9/28/1998 103.8 14.10 90.34 <50 638 <500 <0.5 <0.5 <0.5 <1.0 -- -- -- -- -- -- --
MW-1 3/24/1999 103.8 21.96 -- 83.21 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-1 4/28/1999 103.8 18.21 -- 83.21 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-1 3/22/2000 103.8 20.73 -- 83.71 84.1 1,800 <500 12.9 <0.500 <0.500 <1.00 <5.00 -- -- -- -- -- --
MW-1 9/14/2000 103.8 14.01 -- 90.43 <50.0 730 <500 <0.5 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-1 4/12/2001 103.8 20.08 -- 84.36 118 60,100 <20,500 8.31 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-1 9/12/2001 103.8 14.05 -- 90.39 <50.0 261 <500 <0.5 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-1 3/20/2002 103.8 18.98 85.46 245 71,600 1,050 <0.5 <2.00 <1.00 <1.50 <5.00 -- -- -- -- -- --
MW-1 9/25/2002 103.8 14.13 -- 90.31 <100 383 <500 1.70 2.99 <1.00 1.55 -- -- -- -- -- -- --
MW-1 3/11/2003 103.8 17.51 -- 86.93 639 10,200 <500 158 2.97 17.7 23.8 -- -- -- -- -- -- --
MW-1 7/31/2003 103.8 13.96 -- 90.48 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-1 9/23/2003 103.8 14.26 -- 90.18 <50 974 <500 <0.5 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-1 3/9/2004 103.8 20.43 -- 84.01 1,220 573 <237 673 <10 99.9 144.4 -- -- -- -- -- -- --
MW-1 9/13/2004 103.8 14.10 -- 90.34 588 8,470 <498 <1.0 <1 <1 <2 -- -- -- -- -- -- --
MW-1 4/7/2005 103.8 23.05 -- 81.39 19,200 620,000 8,890 78.5 <50 <50 64.6 -- -- -- -- -- -- --
MW-1 6/16/2005 103.8 16.02 -- 88.42 1,090 191,000 <10,200 <1.0 <1 1.67 8.37 -- -- -- -- -- -- --
MW-1 9/27/2005 103.8 14.33 -- 90.11 <48 2,100 180 <0.2 <0.2 <0.2 <0.6 -- -- -- -- -- -- --
MW-1 12/6/2005 103.8 17.11 -- 87.33 110 13,000 <2,000 2.0 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-1 2/3/2006 103.8 18.53 -- 85.91 200 1,600 <98 95 2 9 29 -- -- -- -- -- -- --
MW-1 4/26/2006 103.8 15.30 -- 89.14 380 9,000 <500 30 2.0 28 83 -- -- -- -- -- -- --
MW-1 7/26/2006 103.8 13.96 -- 90.48 <48 130 <100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-1 10/18/2006 103.8 14.51 -- 89.93 <48 310 <98 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-1 1/23/2007 103.8 19.01 -- 85.43 <48 3,800 <500 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-1 4/19/2007 103.8 18.75 -- 85.69 62 2,410 <490 1.50 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-1 7/17/2007 103.8 14.12 -- 89.68 <50 400 <96 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-1 10/15/2007 103.8
MW-1 1/16/2008 103.8
MW-1 4/17/2008 103.8 19.78 -- 84.02 <50 290 <96 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-1 10/15/2008 103.8 <50 <78 <98 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-1 4/8/2009 103.8 21.20 -- 82.60 439 400 <410 1.4 <1.0 1.6 8.2 <1.0 <1.0 <0.010 8.02 6.26 -- --
MW-1 6/24/2009 103.8 14.35 -- 89.45
MW-1 9/21/2009 103.8 13.75 -- 90.05
MW-1 11/30/2009 103.8 16.54 -- 87.26
MW-1 3/2/2010 103.8 19.83 -- 83.97 299 228 98.5 J 80.9 1.1 7.5 13.0 -- -- -- -- -- -- --
MW-1 6/14/2010 103.8 14.87 -- 88.93 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-1 8/30/2010 103.8 13.13 -- 90.67 <50.0 <79.2 <396 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-1 12/14/2010 103.8 16.54 -- 87.26 <50.0 256 <396 76.3 <1.0 3.9 9.3 -- -- -- -- -- -- --
MW-1 3/21/2011 103.8 20.37 -- 83.43 <50.0 78.5 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-1 5/19/2011 103.8 15.93 -- 87.87 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-1 9/8/2011 103.8 13.35 -- 90.45 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-1 12/28/11b 103.8 18.22 -- 85.58 <50 <30 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-1 3/8/2012 103.8 21.09 -- 82.71 <50 <29 <67 0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-1 6/27/2012 103.8 13.78 -- 90.02 <50 <28 <66 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-1 9/4/2012 103.8 12.90 -- 90.90 <50 <29 <68 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-1 11/27/2012 103.8 15.80 -- 88.00 130 1,100 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-1 3/25/2013 103.8 22.10 -- 81.70 <50 <32 <74 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-1 6/13/2013 103.8 16.10 -- 87.70 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-1 9/23/2013 103.8 14.00 -- 89.80 <50 <30 <69 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-1 12/12/2013 103.8 17.30 -- 86.50 <50 <30 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-1 4/9/2014 103.8
MW-1 6/25/2014 103.8
MW-1 9/24/2014 103.8
MW-1 12/28/2015 103.8

MW-2 7/14/1989 105.98 -- -- -- -- -- <50 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
MW-2 5/23/1991 105.76 14.12 91.86 <1,000 <1,000 -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
MW-2 9/25/1991 105.76 18.91 -- 87.07 <1,000 <1,000 <1,000 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
MW-2 9/28/1998 105.76 14.52 -- 91.46 <50 <250 <500 <0.5 <0.5 <0.5 <1.0 -- -- -- -- -- -- --
MW-2 3/24/1999 105.76 22.45 -- 83.53 <50 <250 <500 <0.5 <0.5 <0.5 <1.0 <5.00 -- -- -- -- -- --

MTCA Method A Cleanup Levels:

Unable to gauge

Gauge only this quarter.
Gauge only this quarter.
Gauge only this quarter.

Unable to open
Unable to open

Well was dry
Well was dry
Well was dry

Unable to locate

GHD 11145929 (4)



Table 1

Groundwater Monitoring Data and Analytical Results
Former Union Oil Facility

Phillips 66 Site 980
920 North 6th Avenue
Yakima, Washington

Page 2 of 12

Well ID Sample Date TOC Elevation Depth to Water LPH GW Elevation TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes MTBE EDC EDB Total Lead
Dissolved 

Lead Ethanol Naphthalene
(feet) (feet) (feet) (feet) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

800 500 500 5 1,000 700 1,000 20 5 0.01 15 15 NE 160MTCA Method A Cleanup Levels:

MW-2 3/22/2000 105.76 22.25 -- 83.73 <50.0 5,660 <500 <0.500 <0.500 <0.500 <1.00 <5.00 -- -- -- -- -- --
MW-2 9/14/2000 105.76 14.43 -- 91.55 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-2 4/12/2001 105.76 21.01 -- 84.97 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-2 9/12/2001 105.76 14.44 -- 91.54 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-2 3/20/2002 105.76 19.80 -- 86.18 <100 <250 <500 <0.500 <2.00 <1.00 <1.50 <5.00 -- -- -- -- -- --
MW-2 9/25/2002 105.76 14.63 -- 91.35 <100 <250 <500 <0.500 <2.00 <1.00 <1.50 -- -- -- -- -- -- --
MW-2 3/11/2003 105.76 18.20 -- 87.78 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-2 7/31/2003 105.76 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-2 9/23/2003 105.76 14.79 -- 91.19 <50 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-2 3/9/2004 105.76 21.73 -- 84.25 <100 <119 <238 <1.00 <1.00 <1.00 <2.00 -- -- -- -- -- -- --
MW-2 8/24/2004 105.76 14.48 -- 91.50 <100 <247 <494 <1 <1 <1 <2 -- -- -- -- -- -- --
MW-2 4/7/2005 105.76
MW-2 6/16/2005 105.76 16.75 -- 89.23 <100 <271 <542 <1 <1 <1 <2 -- -- -- -- -- -- --
MW-2 9/27/2005 105.76 14.70 -- 91.28 <48 <82 <100 <0.2 <0.2 <0.2 <0.6 -- -- -- -- -- -- --
MW-2 12/6/2005 105.76 18.01 -- 87.97 <48 93 180 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-2 2/3/2006 105.76 19.68 -- 86.30 <48 <82 <100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-2 4/26/2006 105.76 15.62 -- 90.36 <48 <77 <96 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-2 7/26/2006 105.76 14.25 -- 91.73 <48 190 <100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-2 10/18/2006 105.76 14.95 -- 91.03 <48 <79 <99 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-2 1/23/2007 105.76 19.97 -- 86.01 <48 <79 <99 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-2 4/19/2007 105.76
MW-2 7/17/2007 105.76 14.35 -- 91.41 <50 <77 <96 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-2 10/16/2007 105.76 14.47 -- 91.29 <50 <76 <95 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-2 1/16/2008 105.76
MW-2 4/17/2008 105.76 19.74 -- 86.02 <50 <76 <95 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-2 10/15/2008 105.76 14.25 -- 91.51 <50 <77 <97 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-2 4/8/2009 105.76 23.29 -- 82.47
MW-2 6/24/2009 105.76 14.95 -- 90.81
MW-2 9/21/2009 105.76 14.25 Trace 91.51
MW-2 11/30/2009 105.76 17.36 -- 88.40
MW-2 3/2/2010 105.76 21.10 -- 84.66 16.4 J 38.3 J <59.2 <0.12 <0.21 <0.20 2.3 J -- -- -- -- -- -- --
MW-2 6/14/2010 105.76 15.28 -- 90.48 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-2 8/30/2010 105.76 13.83 -- 91.93 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-2 12/14/2010 105.76
MW-2 3/27/2011 105.76
MW-2 5/19/2011 105.76
MW-2 9/8/2011 105.76 13.90 -- 91.86 <50 <28 <66 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-2 12/28/11b 105.76 19.20 -- 86.56 <50 <30 <69 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-2 3/8/2012 105.76 22.36 -- 83.40 <50 <28 <66 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-2 6/27/2012 105.76 14.16 -- 91.60 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-2 07/12/12c 105.76 13.86 -- 91.90 <50 <29 <68 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-2 9/4/2012 105.76 13.49 -- 92.27 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-2 11/27/2012 105.76 16.42 -- 89.34 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-2 3/25/2013 105.76
MW-2 6/13/2013 105.76 16.83 -- 88.93 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-2 9/23/2013 105.76 14.60 -- 91.16 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-2 12/12/2013 105.76 18.04 87.72 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-2 4/9/2014 105.76
MW-2 6/25/2014 105.76
MW-2 9/24/2014 105.76
MW-2 12/28/2015 105.76

MW-3 7/14/1989 104.66 -- -- -- -- -- <50 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
MW-3 5/23/1991 104.32 13.37 -- 91.29 <1,000 <1,000 -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
MW-3 9/25/1991 104.32 17.98 -- 86.68 <1,000 <1,000 <1,000 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
MW-3 9/28/1998 104.32 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-3 3/24/1999 104.32 21.20 -- 83.46 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-3 4/28/1999 104.32 18.30 -- 86.36 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-3 3/22/2000 104.32 20.50 -- 84.16 6,300 <250 <500 392 1,160 206 930 <50.0 -- -- -- -- -- --
MW-3 9/14/2000 104.32 13.22 -- 91.44 3,660 728 <500 158 339 150 526 -- -- -- -- -- -- --
MW-3 4/12/2001 104.32 19.6 -- 85.06 10,400 3,400 <500 281 1,090 278 1,190 -- -- -- -- -- -- --
MW-3 9/12/2001 104.32 13.21 -- 91.45 1,180 552 <500 48.4 13.5 31.7 50.3 -- -- -- -- -- -- --

Well covered by drums

Not sampled

Unable to locate

Well was dry

Well was dry
Well was dry
Well was dry
Well was dry

Inaccessible
Inaccessible
Inaccessible

Insufficient water to sample
Gauge only this quarter.
Gauge only this quarter.
Gauge only this quarter.
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Table 1

Groundwater Monitoring Data and Analytical Results
Former Union Oil Facility

Phillips 66 Site 980
920 North 6th Avenue
Yakima, Washington

Page 3 of 12

Well ID Sample Date TOC Elevation Depth to Water LPH GW Elevation TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes MTBE EDC EDB Total Lead
Dissolved 

Lead Ethanol Naphthalene
(feet) (feet) (feet) (feet) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

800 500 500 5 1,000 700 1,000 20 5 0.01 15 15 NE 160MTCA Method A Cleanup Levels:

MW-3 3/20/2002 104.32 18.35 -- 86.31 45,600 491 <500 1,060 6,150 1,460 6,720 <2.00 -- -- -- -- -- --
MW-3 9/25/2002 104.32 13.32 -- 91.34 1,070 <250 <500 50.9 20.4 37.6 89.5 -- -- -- -- -- -- --
MW-3 3/11/2003 104.32 16.44 -- 88.22 1,660 509 <500 21.8 76.9 50.4 206 -- -- -- -- -- -- --
MW-3 7/31/2003 104.32 13.21 -- 91.45 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-3 9/23/2003 104.32 13.44 -- 91.22 617 1,060 <500 17.9 8.47 16.1 17.5 -- -- -- -- -- -- --
MW-3 3/9/2004 104.32 20.22 -- 84.44 54,800 1,300 <256 1,180 11,000 1,010 5,340 -- -- -- -- -- -- --
MW-3 8/24/2004 104.32 13.35 -- 91.31 16,600 5,760 <499 56 122 152 1,309 -- -- -- -- -- -- --
MW-3 4/7/2005 104.32 22.38 -- 82.28 54,500 <244 <487 517 8,650 1,010 7,910 -- -- -- -- -- -- --
MW-3 6/16/2005 104.32 15.50 -- 89.16 48,000 85,800 <5,140 81.1 976 1,250 7,760 -- -- -- -- -- -- --
MW-3 9/27/2005 104.32 13.44 -- 91.22 6,200 9,200 <2,000 30 64 110 360 -- -- -- -- -- -- --
MW-3 12/6/2005 104.32 16.49 -- 88.17 2,800 4,900 <970 19 25 40 150 -- -- -- -- -- -- --
MW-3 2/3/2006 104.32 18.28 -- 86.38 42,000 3,900 <540 460 2,400 1,800 7,900 -- -- -- -- -- -- --
MW-3 4/26/2006 104.32 14.09 -- 90.57 470 570 380 <0.5 <0.7 4.0 26 -- -- -- -- -- -- --
MW-3 7/26/2006 104.32 13.08 -- 91.58 5,400 180 100 60 290 190 660 -- -- -- -- -- -- --
MW-3 10/18/2006 104.32 13.77 -- 90.39 1,000 140 <98 5 26 25 86 -- -- -- -- -- -- --
MW-3 1/23/2007 104.32 18.45 -- 86.21 10,000 2,400 <490 180 250 260 1,400 -- -- -- -- -- -- --
MW-3 4/19/2007 104.32 18.27 -- 86.39 3,850 400 <98 11.8 131 158 864 -- -- -- -- -- -- --
MW-3 7/17/2007 104.32 13.21 -- 91.11 6,300 860 <99 13.0 24 140 710 -- -- -- -- -- -- --
MW-3 10/16/2007 104.32 13.27 -- 91.05 2,300 220 <95 3 2 43 32 -- -- -- -- -- -- --
MW-3 1/16/2008 104.32
MW-3 4/17/2008 104.32 19.30 -- 85.02 470 <76 <95 6 8 2 52 -- -- -- -- -- -- --
MW-3 10/15/2008 104.32 13.11 -- 91.21 320 <78 <97 0.6 <0.7 8 4 -- -- -- -- -- -- --
MW-3 4/8/2009 104.32 21.85 -- 82.47
MW-3 6/24/2009 104.32 13.70 -- 90.62 251 cd 66 J <39 <1.0 1.5 3.1 51.8 -- -- -- -- -- -- --
MW-3 9/21/2009 104.32 13.24 -- 91.08 <50.0 <78 100 J <1.0 <1.0 <1.0 0.15 J -- -- -- -- -- -- --
MW-3 11/30/2009 104.32 16.06 -- 88.26 <50.0 ab 41J <380 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-3 3/2/2010 104.32 19.70 -- 84.62 20,700 945 255 J 150 1,470 654 6,710 -- -- -- -- -- -- --
MW-3 6/15/2010 104.32 13.91 -- 90.41 171 283 <392 <1.0 <1.0 1.8 25.0 -- -- -- -- -- -- --
MW-3 8/31/2010 104.32 12.91 -- 91.41 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-3 12/15/2010 104.32 16.18 -- 88.14 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-3 3/21/2011 104.32 20.38 -- 83.94 7,790 810 <392 28.9 344 275 1,940 -- -- -- -- -- -- --
MW-3 5/20/2011 104.32 15.45 -- 88.87 56.4 <78.4 <392 <1.0 <1.0 1.2 9.5 -- -- -- -- -- -- --
MW-3 9/8/2011 104.32 13.02 -- 91.30 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-3 12/28/11b 104.32 17.86 -- 86.46 870 530 <140 3 <0.5 <0.5 55 -- -- -- -- -- <50 --
MW-3 3/9/2012 104.32 20.75 -- 83.57 3,300 290 <67 <1 <1 <1 <1 -- -- -- -- -- <100 --
MW-3 6/27/2012 104.32 13.19 -- 91.13 <50 <28 <66 <0.5 <0.5 <0.5 1 -- -- -- -- -- <50 --
MW-3 9/4/2012 104.32 12.71 -- 91.61 <50 <30 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-3 11/27/2012 104.32 15.22 -- 89.10 <50 <35 <82 <0.5 0.6 <0.5 2 -- -- -- -- -- <50 --
MW-3 3/25/2013 104.32 21.78 -- 82.54 580 32 <67 <0.5 1 5 140 -- -- -- -- -- <50 --
MW-3 6/13/2013 104.32 15.65 -- 88.67 <50 <29 <68 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-3 9/23/2013 104.32 13.50 -- 90.82 <50 40 <73 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-3 12/12/2013 104.32 16.61 -- 87.71 110 <30 <70 <0.5 2 3 27 -- -- -- -- -- <50 --
MW-3 4/9/2014 104.32
MW-3 6/25/2014 104.32
MW-3 9/24/2014 104.32
MW-3 12/28/2015 104.32

--
MW-4 7/14/1989 104.12 -- -- -- -- -- <50 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
MW-4 5/23/1991 103.83 16.25 -- 87.87 <1,000 <1,000 -- <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
MW-4 9/25/1991 103.83 19.86 -- 84.26 <1,000 <1,000 <1,000 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- -- --
MW-4 9/28/1998 103.83 15.79 -- 88.33 <50 <250 <500 1 <0.5 <0.5 <1.0 -- -- -- -- -- -- --
MW-4 3/24/1999 103.83 22.82 -- 81.30 <50 <250 <500 <0.5 <0.5 <0.5 <1.0 <5.00 -- -- -- -- -- --
MW-4 3/22/2000 103.83 22.45 -- 81.67 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 <5.00 -- -- -- -- -- --
MW-4 9/14/2000 103.83 15.50 -- 88.62 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-4 4/12/2001 103.83 21.68 -- 82.44 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-4 9/12/2001 103.83 15.55 -- 88.57 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-4 3/20/2002 103.83 20.78 -- 83.34 <100 <250 <500 <0.500 <2.00 <1.00 <1.50 <5.00 -- -- -- -- -- --
MW-4 9/25/2002 103.83 15.58 -- 88.54 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-4 3/11/2003 103.83 19.55 -- 84.57 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-4 7/31/2003 103.83 15.45 -- 88.67 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-4 9/23/2003 103.83 15.80 -- 88.32 <50 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-4 3/9/2004 103.83 21.80 -- 82.32 <100 <118 <236 <1.00 <1.00 <1.00 <2.00 -- -- -- -- -- -- --

Well was dry
Well was dry
Well was dry
Well was dry

Unable to open

Insufficient water to sample

GHD 11145929 (4)
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Well ID Sample Date TOC Elevation Depth to Water LPH GW Elevation TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes MTBE EDC EDB Total Lead
Dissolved 

Lead Ethanol Naphthalene
(feet) (feet) (feet) (feet) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

800 500 500 5 1,000 700 1,000 20 5 0.01 15 15 NE 160MTCA Method A Cleanup Levels:

MW-4 8/24/2004 103.83 15.60 -- 88.52 <100 <248 <497 <1 <1 <1 <2 -- -- -- -- -- -- --
MW-4 4/7/2005 103.83 23.56 -- 80.56 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-4 6/16/2005 103.83 17.78 -- 86.34 <100 <253 <506 <1 <1 <1 <2 -- -- -- -- -- -- --
MW-4 9/27/2005 103.83 16.05 -- 88.07 <48 170 <100 <0.2 <0.2 <0.2 <0.6 -- -- -- -- -- -- --
MW-4 12/6/2005 103.83
MW-4 2/3/2006 103.83 20.35 -- 83.77 <48 <79 <99 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-4 4/26/2006 103.83 18.41 -- 85.71 <48 <79 100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-4 7/26/2006 103.83 15.98 -- 88.14 <48 <80 <100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-4 10/18/2006 103.83 16.40 -- 87.72 <48 <79 190 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-4 1/23/2007 103.83 20.93 -- 83.19 <48 <81 <100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-4 4/19/2007 103.83
MW-4 7/17/2007 103.83 15.60 -- 88.23 <50 110 <96 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-4 10/16/2007 103.83 15.40 -- 88.43 <50 <78 <97 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-4 1/16/2008 103.83 20.16 -- 83.67 <50 <76 <95 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-4 4/17/2008 103.83 19.44 -- 84.39 <50 <76 <95 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-4 10/15/2008 103.83 15.52 -- 88.31 <50 <76 <95 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-4 4/8/2009 103.83 22.97 -- 80.86
MW-4 6/24/2009 103.83 16.08 -- 87.75
MW-4 9/21/2009 103.83 15.36 -- 88.47
MW-4 11/30/2009 103.83 18.13 -- 85.70
MW-4 3/1/2010 103.83 21.15 -- 82.68 14.8 J 71.8 J 179 J <0.12 0.21 J 0.56 J 1.4 J -- -- -- -- -- -- --
MW-4 6/14/2010 103.83 17.00 -- 86.83 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-4 8/30/2010 103.83 14.89 -- 88.94 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-4 12/14/2010 103.83 17.98 -- 85.85 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-4 3/21/2011 103.83 21.60 -- 82.23 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-4 5/19/2011 103.83 17.45 -- 86.38 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-4 9/8/2011 103.83 14.99 -- 88.84 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-4 12/28/11b 103.83 19.60 -- 84.23 <50 <29 <68 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-4 3/8/2012 103.83 22.34 -- 81.49 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-4 6/27/2012 103.83 15.97 -- 87.86 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-4 07/12/12c 103.83 15.31 -- 88.52 <50 30 <69 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-4 9/4/2012 103.83 14.31 -- 89.52 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-4 11/27/2012 103.83 18.07 -- 85.76 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-4 3/25/2013 103.83 23.13 -- 80.70
MW-4 6/13/2013 103.83 17.90 -- 85.93 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-4 9/23/2013 103.83 16.00 -- 87.83 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-4 12/12/2013 103.83 19.74 -- 84.09 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-4 4/9/2014 103.83
MW-4 6/25/2014 103.83
MW-4 9/24/2014 103.83
MW-4 12/28/2015 103.83

MW-5 3/24/1999 104.69 22.63 -- 82.06 <50 <250 <500 <0.5 <0.5 <0.5 <1.0 <5.00 -- -- -- -- -- --
MW-5 3/22/2000 104.69 22.33 -- 82.36 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 <5.00 -- -- -- -- -- --
MW-5 9/14/2000 104.69 14.28 -- 90.41 184 417 <500 36.2 <0.500 7.81 1.48 -- -- -- -- -- -- --
MW-5 4/12/2001 104.69 21.68 -- 83.01 <50.0 310 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-5 9/12/2001 104.69 14.75 -- 89.94 52.2 <250 <500 12.1 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-5 3/20/2002 104.69 21.09 -- 83.60 <100 <250 <500 <0.500 <2.00 <1.00 <1.50 <2.00 -- -- -- -- -- --
MW-5 9/25/2002 104.69 15.42 -- 89.27 <100 <250 <500 0.888 <2.00 <1.00 <1.50 -- -- -- -- -- -- --
MW-5 3/11/2003 104.69 19.85 -- 84.84 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-5 7/31/2003 104.69 15.37 -- 89.32 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-5 9/23/2003 104.69 15.58 -- 89.11 <50 <250 <500 5.08 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-5 3/9/2004 104.69 21.85 -- 82.84 <100 <118 <236 <1 <1.00 <1.00 <2.00 -- -- -- -- -- -- --
MW-5 8/24/2004 104.69 15.48 -- 89.21 <100 <246 <492 4.63 <1 <1 <2 -- -- -- -- -- -- --
MW-5 4/7/2005 104.69 23.82 -- 80.87 515 629 <505 <1 <1 <1 <2 -- -- -- -- -- -- --
MW-5 6/16/2005 104.69 19.80 -- 84.39 <100 <251 <501 <1.0 <1 <1 <2 -- -- -- -- -- -- --
MW-5 9/27/2005 104.69 15.89 -- 88.80 <48 290 <98 9.1 <0.2 <0.2 <0.6 -- -- -- -- -- -- --
MW-5 12/6/2005 104.69 19.20 -- 85.49 57 95 160 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-5 2/3/2006 104.69 20.58 -- 84.11 <48 <160 <200 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-5 4/26/2006 104.69 18.35 -- 86.34 <48 760 150 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-5 7/26/2006 104.69 15.87 -- 88.82 <48 670 260 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-5 10/18/2006 104.69 16.23 -- 88.46 <48 180 390 0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --

Insufficient water to sample

Well was dry

Insufficient water to sample
Gauge only this quarter.
Gauge only this quarter.
Gauge only this quarter.

Well was dry
Well was dry

Unable to locate

Well not located under ice and snow.

Not Sampled

GHD 11145929 (4)
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Well ID Sample Date TOC Elevation Depth to Water LPH GW Elevation TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes MTBE EDC EDB Total Lead
Dissolved 

Lead Ethanol Naphthalene
(feet) (feet) (feet) (feet) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

800 500 500 5 1,000 700 1,000 20 5 0.01 15 15 NE 160MTCA Method A Cleanup Levels:

MW-5 1/23/2007 104.69 21.08 -- 83.61 <48 110 190 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-5 4/19/2007 104.69 21.55 -- 83.14 <50 <81 <100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-5 7/17/2007 104.3 15.76 -- 88.54 <50 780 290 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-5 10/16/2007 104.3 15.56 -- 88.74 320 200 <95 24 0.7 15 35 -- -- -- -- -- -- --
MW-5 1/16/2008 104.3 20.75 -- 83.55 <50 <75 <94 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-5 4/17/2008 104.3 22.58 -- 81.72 81 <76 <95 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-5 10/15/2008 104.3 15.60 -- 88.70 190 160 <96 10 <0.7 4 24 -- -- -- -- -- -- --
MW-5 4/8/2009 104.3 23.19 -- 81.11 <50.0 <83 <420 <1.0 <1.0 <1.0 <3.0 <1.0 <1.0 <0.010 <1.00 <1.00 -- --
MW-5 6/24/2009 104.3 15.20 -- 89.10 42.9 J <79 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-5 9/21/2009 104.3 15.16 -- 89.14 43.3 J <78 <390 <1.0 <1.0 <1.0 1.6 J -- -- -- -- -- -- --
MW-5 11/30/2009 104.3 18.50 -- 85.80 <50.0 ab 56J <380 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-5 3/2/2010 104.3 21.60 -- 82.70 <13.4 41.6J <58.4 <0.12 <0.21 <0.20 4.9 -- -- -- -- -- -- --
MW-5 6/15/2010 104.3 17.10 -- 87.20 <50.0 160 <396 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-5 8/31/2010 104.3 13.80 -- 90.50 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-5 12/15/2010 104.3 18.62 -- 85.68 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-5 3/21/2011 104.3 22.09 -- 82.21 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-5 5/20/2011 104.3 17.92 -- 86.38 <50.0 83.0 <396 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-5 9/8/2011 104.3 14.89 -- 89.41 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-5 12/28/11b 104.3 20.16 -- 84.14 <50 <30 <69 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-5 3/8/2012 104.3 22.78 -- 81.52 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-5 6/27/2012 104.3 15.62 -- 88.68 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-5 07/12/12c 104.3 15.28 -- 89.02 <50 100 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-5 9/4/2012 104.3 13.90 -- 90.40 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-5 11/27/2012 104.3 17.11 -- 87.19 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-5 3/25/2013 104.3 23.88 -- 80.42
MW-5 6/13/2013 104.3 18.50 -- 85.80 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-5 9/23/2013 104.3 16.20 -- 88.10 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-5 12/12/2013 104.3 19.90 -- 84.40 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-5 4/9/2014 104.3
MW-5 6/25/2014 104.3
MW-5 9/24/2014 104.3
MW-5 12/28/2015 104.3

MW-6 3/24/1999 105.03 23.72 -- 81.31 <50 <250 <500 <0.5 <0.5 <0.5 <1.0 <5.00 -- -- -- -- -- --
MW-6 3/22/2000 105.03 23.50 -- 81.53 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 <5.00 -- -- -- -- -- --
MW-6 9/14/2000 105.03 16.13 -- 88.90 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-6 4/12/2001 105.03 22.76 -- 82.27 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-6 9/12/2001 105.03 16.24 -- 88.79 <50.0 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-6 3/20/2002 105.03 22.09 -- 82.94 <100 <250 <500 <0.500 <2.00 <1.00 <1.50 <5.00 -- -- -- -- -- --
MW-6 9/25/2002 105.03 16.28 -- 88.75 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-6 3/11/2003 105.03 20.79 -- 84.24 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-6 7/31/2003 105.03 16.26 -- 88.77 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-6 9/23/2003 105.03 16.53 -- 88.50 <50 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-6 3/9/2004 105.03 22.90 -- 82.16 <100 <136 <272 <1.00 <1.00 <1.00 <2.00 -- -- -- -- -- -- --
MW-6 8/24/2004 105.03 16.25 -- 88.78 <100 <249 <499 <1 <1 <1 <2 -- -- -- -- -- -- --
MW-6 4/7/2005 105.03 24.70 -- 80.33 <100 <250 <499 <1 <1 <1 <2 -- -- -- -- -- -- --
MW-6 6/16/2005 105.03 18.60 -- 86.43 <100 <258 <515 <1 <1 <1 <2 -- -- -- -- -- -- --
MW-6 9/27/2005 105.03 16.69 -- 88.34 <48 14 <100 <0.2 <0.2 <0.2 <0.6 -- -- -- -- -- -- --
MW-6 12/6/2005 105.03 20.05 -- 84.98 <48 <160 <200 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-6 2/3/2006 105.03 21.32 -- 83.71 <48 <79 <99 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-6 4/26/2006 105.03 19.42 -- 85.61 <48 -- -- <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-6 7/26/2006 105.03 16.80 -- 88.23 <48 140 100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-6 10/18/2006 105.03 17.25 -- 87.78 <48 <79 <98 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-6 1/23/2007 105 21.94 -- 83.09 <48 <81 <100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-6 4/19/2007 105 22.77 -- 82.26 <50 <84 <110 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-6 7/17/2007 105 16.57 -- 88.43 <50 130 <96 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-6 10/15/2007 105 17.87 -- 87.13 <50 <78 <97 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-6 1/16/2008 105
MW-6 10/15/2008 105 16.93 -- 88.07 <50 <76 <94 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-6 4/8/2009 105 24.25 -- 80.75 <50.0 <82 <410 <1.0 <1.0 <1.0 <3.0 <1.0 <1.0 <0.010 <1.00 <1.00 -- --
MW-6 6/24/2009 105 18.03 -- 86.97
MW-6 9/21/2009 105 16.62 -- 88.38

Insufficient water to sample

Gauge only this quarter.
Gauge only this quarter.

Unable to locate

Well was dry
Well was dry
Well was dry

Unable to locate

GHD 11145929 (4)
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Well ID Sample Date TOC Elevation Depth to Water LPH GW Elevation TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes MTBE EDC EDB Total Lead
Dissolved 

Lead Ethanol Naphthalene
(feet) (feet) (feet) (feet) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

800 500 500 5 1,000 700 1,000 20 5 0.01 15 15 NE 160MTCA Method A Cleanup Levels:

MW-6 11/30/2009 105 19.65 -- 85.35
MW-6 3/1/2010 105 22.55 -- 82.45 <13.4 43.6 J <58.7 <0.12 <0.21 <0.20 1.6 J -- -- -- -- -- -- --
MW-6 6/14/2010 105 18.45 -- 86.55 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-6 8/30/2010 105 15.79 -- 89.21 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-6 12/14/2010 105 19.68 -- 85.32 <50.0 151 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-6 3/21/2011 105 23.04 -- 81.96 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-6 5/19/2011 105 18.98 -- 86.02 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-6 9/8/2011 105 16.21 -- 88.79 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-6 12/28/11b 105 21.11 -- 83.89 <50 30 <69 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-6 3/8/2012 105 23.77 -- 81.23 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-6 6/27/2012 105 17.57 -- 87.43 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-6 07/12/12c 105 16.72 -- 88.28 <50 140 72 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-6 9/4/2012 105 15.30 -- 89.70 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-6 11/27/2012 105 19.21 -- 85.79 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-6 3/25/2013 105 24.95 -- 80.05 <50 <32 <74 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-6 6/13/2013 105 19.60 -- 85.40 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-6 9/23/2013 105 17.40 -- 87.60 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-6 12/12/2013 105 20.15 -- 84.85 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-6 4/9/2014 105
MW-6 6/25/2014 105
MW-6 9/24/2014 105
MW-6 12/28/2015 105

MW-7 7/31/2003 105.41 13.51 -- 91.90 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-7 9/23/2003 104.73 13.72 -- 91.69 <50 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-7 3/9/2004 104.73 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-7 8/24/2004 104.73 13.60 -- 91.81 <100 <277 <555 <1 <1 <1 <2 -- -- -- -- -- -- --
MW-7 4/7/2005 104.73 22.93 -- 82.48 <100 2,910 <561 <1 <1 <1 <2 -- -- -- -- -- -- --
MW-7 6/16/2005 104.73 15.95 -- 89.46 <100 <253 <507 <1 <1 <1 <2 -- -- -- -- -- -- --
MW-7 9/27/2005 104.73 13.76 -- 91.65 <48 <79 <99 <0.2 <0.2 <0.2 <0.6 -- -- -- -- -- -- --
MW-7 12/6/2005 104.73 17.10 -- 88.31 <48 <160 <200 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-7 2/3/2006 104.73 18.89 -- 86.52 <48 <82 <100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-7 4/26/2006 104.73 14.68 -- 90.73 <48 <78 160 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-7 7/26/2006 104.73 14.29 -- 91.12 <48 <79 <98 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-7 10/18/2006 104.73 14.05 -- 91.36 <48 <78 220 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-7 1/23/2007 104.73 19.15 -- 86.26 <48 <80 <100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-7 4/19/2007 104.73
MW-7 7/17/2007 104.73 13.50 -- 91.23 <50 <78 <97 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-7 10/15/2007 104.73
MW-7 1/16/2008 104.73
MW-7 4/17/2008 104.73
MW-7 10/15/2008 104.73
MW-7 4/8/2009 104.73
MW-7 6/24/2009 104.73
MW-7 9/21/2009 104.73 13.15 -- 91.58
MW-7 11/30/2009 104.73 16.35 -- 88.38
MW-7 3/2/2010 104.73 20.05 -- 84.68 14.6 J 39.6 J <58.7 <0.12 <0.21 <0.20 4.9 -- -- -- -- -- -- --
MW-7 6/14/2010 104.73 14.12 -- 90.61 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-7 8/31/2010 104.73 12.65 -- 92.08 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-7 12/15/2010 104.73 16.50 -- 88.23 <50.0 158 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-7 3/21/2011 104.73 20.73 -- 84.00 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-7 5/19/2011 104.73 15.69 -- 89.04 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-7 9/8/2011 104.73 12.79 -- 91.94 <50 <28 <66 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-7 12/28/11b 104.73 18.20 -- 86.53 <50 <30 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-7 3/8/2012 104.73 21.12 -- 83.61 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-7 6/27/2012 104.73 13.02 -- 91.71 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-7 07/12/12c 104.73 12.71 -- 92.02 <50 <29 <68 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-7 9/4/2012 104.73 12.35 -- 92.38 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-7 11/27/2012 104.73 15.43 -- 89.30 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-7 3/25/2013 104.73 22.11 -- 82.62 <50 <31 <72 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-7 6/13/2013 104.73 15.80 -- 88.93 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-7 9/23/2013 104.73 13.70 -- 91.03 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Gauge only this quarter.
Gauge only this quarter.

Unable to open
Unable to open

Well was dry
Well was dry
Well was dry
Well was dry

Well was dry
Well was dry
Well was dry

Unable to locate

Gauge only this quarter.

Not sampled
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Well ID Sample Date TOC Elevation Depth to Water LPH GW Elevation TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes MTBE EDC EDB Total Lead
Dissolved 

Lead Ethanol Naphthalene
(feet) (feet) (feet) (feet) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

800 500 500 5 1,000 700 1,000 20 5 0.01 15 15 NE 160MTCA Method A Cleanup Levels:

MW-7 12/12/2013 104.73 17.00 -- 87.73 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-7 4/9/2014 104.73
MW-7 6/25/2014 104.73
MW-7 9/24/2014 104.73
MW-7 12/28/2015 104.73
MW-7 6/8/2018 1094.03 23.26 -- 1070.77
MW-7 9/19/2018 1094.03 12.47 -- 1081.56 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-7 12/13/2018 1094.03 17.76 -- 1076.27 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-7 3/18/2019 1094.03 22.65 -- 1071.38 Insufficient water to sample -- -- -- -- -- -- -- -- -- -- -- --
MW-7 6/17/2019 1094.03 16.60 -- 1077.43 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-7 9/16/2019 1094.03 13.74 -- 1080.29 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-7 12/26/2019 1094.03 19.63 -- 1074.40 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-7 3/9/2020 1094.03 23.48 -- 1070.55 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-7 6/17/2020 1094.03 17.46 -- 1076.57 -- -- -- -- -- -- -- -- -- -- -- -- -- --

--
MW-8 7/31/2003 104.21 15.38 -- 88.83 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-8 9/23/2003 104.21 15.64 -- 88.57 <50 <250 <500 <0.500 <0.500 <0.500 <1.00 -- -- -- -- -- -- --
MW-8 3/9/2004 104.21 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-8 8/24/2004 104.21
MW-8 4/7/2005 104.21
MW-8 6/16/2005 104.21
MW-8 9/27/2005 104.21
MW-8 12/6/2005 104.21
MW-8 2/3/2006 104.21
MW-8 4/26/2006 104.21 18.65 -- 85.56 <48 150 120 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-8 7/26/2006 104.21 15.94 -- 88.27 <48 110 <100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-8 10/18/2006 104.21 16.36 -- 87.85 <48 <78 180 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-8 1/23/2007 104.21 21.16 -- 83.05 <48 <79 190 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-8 4/19/2007 104.21 22.03 -- 82.18 <50 <75 <94 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-8 7/17/2007 104.21 15.70 -- 88.51 <50 130 <97 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-8 10/15/2007 104.21 16.00 -- 88.21 <50 <75 <94 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-8 1/16/2008 104.21 20.92 -- 83.29 <50 <76 <95 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-8 4/17/2008 104.21 23.06 -- 81.15 <50 <76 <95 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-8 10/15/2008 104.21
MW-8 4/8/2009 104.21
MW-8 6/24/2009 104.21
MW-8 9/21/2009 104.21
MW-8 11/30/2009 104.21
MW-8 3/1/2010 104.21
MW-8 6/14/2010 104.21
MW-8 8/30/2010 104.21
MW-8 12/14/2010 104.21
MW-8 3/21/2011 104.21
MW-8 5/19/2011 104.21
MW-8 9/8/2011 104.21 15.35 -- 88.86 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-8 12/28/11b 104.21 20.30 -- 83.72 <50 <30 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-8 3/9/2012 104.21 23.07 -- 81.14 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-8 6/27/2012 104.21 16.78 -- 87.43 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-8 07/12/12c 104.21 15.83 -- 88.38 <50 170 80 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-8 9/4/2012 104.21 14.38 -- 89.83 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-8 11/27/2012 104.21 17.83 -- 86.38 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-8 3/25/2013 104.21 24.07 -- 80.14 <50 <30 <71 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-8 6/13/2013 104.21 18.72 -- 85.49 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-8 9/23/2013 104.21 16.50 -- 87.71 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-8 12/12/2013 104.21 20.20 -- 84.01 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-8 4/9/2014 104.21 27.12 -- 77.09
MW-8 6/25/2014 104.21 27.21 -- 77.00
MW-8 9/24/2014 104.21
MW-8 12/28/2015 104.21 27.10 -- 77.11
MW-8 6/5/2018 1093.34 20.32 -- 1073.02 <100 <390 <390 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-8 9/19/2018 1093.34 14.60 -- 1078.74 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-8 12/13/2018 1093.34 20.13 -- 1073.21 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --

Unable to open --- well appeared damaged by traffic.
Unable to open --- well appeared damaged by traffic.

Insufficient water to sample
Insufficient water to sample

Well was dry
Well was dry

Insufficient water to sample 

Well was dry
Well was dry

Unable to open --- well appeared damaged by traffic.

Unable to open --- well appeared damaged by traffic.
Unable to open --- well appeared damaged by traffic.
Unable to open --- well appeared damaged by traffic.

Well was dry
Insufficient water to sample

Unable to open --- well appeared damaged by traffic.

Unable to open --- well appeared damaged by traffic.

Not accessible due to asphalt paving in street.
Not accessible due to asphalt paving in street.
Not accessible due to asphalt paving in street.
Not accessible due to asphalt paving in street.
Not accessible due to asphalt paving in street.
Not accessible due to asphalt paving in street.

Unable to open --- well appeared damaged by traffic.
Unable to open --- well appeared damaged by traffic.
Unable to open --- well appeared damaged by traffic.
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Well ID Sample Date TOC Elevation Depth to Water LPH GW Elevation TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes MTBE EDC EDB Total Lead
Dissolved 

Lead Ethanol Naphthalene
(feet) (feet) (feet) (feet) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

800 500 500 5 1,000 700 1,000 20 5 0.01 15 15 NE 160MTCA Method A Cleanup Levels:

MW-8 3/18/2019 1093.34 24.54 -- 1068.80 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-8 6/17/2019 1093.34 18.78 -- 1074.56 <100 <417 <417 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-8 9/16/2019 1093.34 16.70 -- 1076.64 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-8 12/26/2019 1093.34 21.71 -- 1071.63 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-8 3/9/2020 1093.34 25.70 -- 1067.64 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-8 6/17/2020 1093.34 19.42 -- 1073.92 -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW-9 7/17/2007 104.9 13.44 -- 91.46 <50 <77 <96 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-9 10/15/2007 104.9 13.60 -- 91.30 <50 <77 <96 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-9 1/16/2008 104.9
MW-9 4/17/2008 104.9 17.93 -- 86.97 860 <76 <95 3 110 12 330 -- -- -- -- -- -- --
MW-9 10/15/2008 104.9 13.58 -- 91.32 <50 <77 <96 <0.5 <0.7 <0.8 2 -- -- -- -- -- -- --
MW-9 4/8/2009 104.9 21.97 -- 82.93 68.2 <83 <420 <1.0 <1.0 <1.0 <3.0 <1.0 <1.0 <0.010 <1.00 <1.00 -- --
MW-9 6/24/2009 104.9 14.15 -- 90.75
MW-9 9/21/2009 104.9 13.62 -- 91.28
MW-9 11/30/2009 104.9 16.61 -- 88.29
MW-9 3/2/2010 104.9 20.26 -- 84.64 52.8 43 J <58.1 <0.12 0.25 J 0.26 J 8.6 -- -- -- -- -- -- --
MW-9 6/14/2010 104.9 14.50 -- 90.40 <50.0 <80.0 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-9 8/31/2010 104.9 13.20 -- 91.70 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-9 12/15/2010 104.9 16.72 -- 88.18 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-9 3/21/2011 104.9 20.91 -- 83.99 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-9 5/19/2011 104.9 15.97 -- 88.93 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-9 9/8/2011 104.9 13.32 -- 91.58 <50 <28 <66 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-9 12/28/11b 104.9 18.44 -- 86.46 <50 <30 <69 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-9 3/8/2012 104.9 21.27 -- 83.63 <50 <28 <66 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-9 6/27/2012 104.9 13.55 -- 91.35 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-9 07/12/12c 104.9 13.30 -- 91.60 <50 <30 <71 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-9 9/4/2012 104.9 12.98 -- 91.92 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-9 11/27/2012 104.9 15.78 -- 89.12 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-9 3/25/2013 104.9 22.29 -- 82.61 <50 <31 <72 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-9 6/13/2013 104.9 16.00 -- 88.90 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-9 9/23/2013 104.9 14.11 -- 90.79 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-9 12/12/2013 104.9 17.30 -- 87.60 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-9 4/9/2014 104.9 24.78 -- 80.12
MW-9 6/25/2014 104.9
MW-9 9/24/2014 104.9
MW-9 12/28/2015 104.9

MW-10 7/17/2007 104.77 13.60 -- 91.17 <50 <78 <97 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-10 10/15/2007 104.77 13.74 -- 91.03 <50 <76 <96 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-10 1/16/2008 104.77
MW-10 4/17/2008 104.77 17.86 -- 86.91 <50 <76 <95 1 5 2 7 -- -- -- -- -- -- --
MW-10 10/15/2008 104.77 13.70 -- 91.07 <50 <80 <100 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-10 4/8/2009 104.77 21.57 -- 83.20 55.4 <84 <420 <1.0 2.8 <1.0 5.0 <1.0 <1.0 <0.010 <1.00 <1.00 -- --
MW-10 6/24/2009 104.77 14.12 -- 90.65
MW-10 9/21/2009 104.77 13.77 -- 91.00
MW-10 11/30/2009 104.77 16.59 -- 88.18
MW-10 3/1/2010 104.77 20.28 -- 84.49 19.8 J 45.7 J <58.1 <0.12 0.38 J 0.50 J 3.7 -- -- -- -- -- -- --
MW-10 6/14/2010 104.77 14.48 -- 90.29 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-10 8/30/2010 104.77 13.44 -- 91.33 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-10 12/14/2010 104.77 16.69 -- 88.08 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-10 3/21/2011 104.77 20.85 -- 83.92 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-10 5/19/2011 104.77 16.06 -- 88.71 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-10 9/8/2011 104.77 13.53 -- 91.24 <50 <28 <66 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-10 12/28/11b 104.77 18.45 -- 86.32 <50 <30 <69 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-10 3/8/2012 104.77 21.21 -- 83.56 <50 <28 <66 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-10 6/27/2012 104.77 13.71 -- 91.06 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-10 07/12/12c 104.77 13.50 -- 91.27 <50 <30 <71 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-10 9/4/2012 104.77 13.20 -- 91.57 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-10 11/27/2012 104.77 15.70 -- 89.07 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-10 3/25/2013 104.77 22.35 -- 82.42 <50 <31 <73 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-10 6/13/2013 104.77 16.10 -- 88.67 -- -- -- -- -- -- -- -- -- -- -- -- -- --

Unable to locate

Gauge only this quarter.
Gauge only this quarter.
Gauge only this quarter.

Unable to locate

Insufficient water to sample
Well was dry
Well was dry
Well was dry

Gauge only this quarter.
Gauge only this quarter.
Gauge only this quarter.
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Well ID Sample Date TOC Elevation Depth to Water LPH GW Elevation TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes MTBE EDC EDB Total Lead
Dissolved 

Lead Ethanol Naphthalene
(feet) (feet) (feet) (feet) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

800 500 500 5 1,000 700 1,000 20 5 0.01 15 15 NE 160MTCA Method A Cleanup Levels:

MW-10 9/23/2013 104.77 13.97 -- 90.80 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-10 12/12/2013 104.77 17.20 -- 87.57 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-10 4/9/2014 104.77 23.38 -- 81.39
MW-10 6/25/2014 104.77
MW-10 9/24/2014 104.77
MW-10 12/28/2015 104.77

MW-11 7/17/2007 104.33 14.10 -- 90.23 <50 96 <96 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-11 10/16/2007 104.33 14.45 -- 89.88 <50 <77 <96 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-11 1/16/2008 104.33
MW-11 4/17/2008 104.33 18.67 -- 85.66 56 230 <95 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-11 10/15/2008 104.33 14.00 -- 90.33 53 <78 <97 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-11 4/8/2009 104.33 21.14 -- 83.19
MW-11 6/24/2009 104.33 14.52 -- 89.81
MW-11 9/21/2009 104.33 13.99 -- 90.34
MW-11 11/30/2009 104.33 16.65 -- 87.68
MW-11 3/1/2010 104.33 20.26 -- 84.07 <13.4 2,960 233 J <0.12 <0.21 <0.20 <0.42 -- -- -- -- -- -- --
MW-11 6/14/2010 104.33 14.96 -- 89.37 <50.0 248 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-11 8/30/2010 104.33 13.51 -- 90.82 <50.0 317 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-11 12/14/2010 104.33 16.48 87.85 <50.0 230 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-11 3/21/2011 104.33 21.00 -- 83.33 <50.0 1,010 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-11 5/19/2011 104.33 16.13 -- 88.20 65.2 847 <396 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-11 9/8/2011 104.33 13.70 -- 90.63 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-11 12/28/11b 104.33 18.49 -- 85.84 <50 350 <69 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-11 3/8/2012 104.33 22.36 -- 81.97
MW-11 6/27/2012 104.33 13.87 -- 90.46 <50 35 <67 <0.5 <0.5 <0.5 2 -- -- -- -- -- <50 --
MW-11 9/4/2012 104.33 13.28 -- 91.05 <50 1,600 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-11 11/27/2012 104.33 15.80 -- 88.53 <50 310 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- 140 --
MW-11 3/25/2013 104.33 22.90 -- 81.43
MW-11 6/13/2013 104.33 16.33 -- 88.00 <50 7,600 600 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-11 9/23/2013 104.33 14.30 -- 90.03 <50 37 <69 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-11 12/12/2013 104.33 17.30 -- 87.03 <50 1,300 390 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-11 4/9/2014 104.33
MW-11 6/25/2014 104.33
MW-11 9/24/2014 104.33
MW-11 12/28/2015 104.33

MW-12 7/17/2007 102.99 14.64 -- 88.35 <50 <78 <98 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-12 10/15/2007 102.99 14.90 -- 88.09 <50 <75 <94 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-12 1/16/2008 102.99
MW-12 4/17/2008 102.99 19.17 -- 83.82 <50 <76 <95 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-12 10/15/2008 102.99 14.98 -- 88.01 <50 <76 <95 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-12 4/9/2009 102.99 21.85 -- 81.14 <50.0 <82 <410 <1.0 <1.0 <1.0 <3.0 <1.0 <1.0 <0.010 <1.00 <1.00 -- --
MW-12 6/24/2009 102.99 15.20 -- 87.79
MW-12 9/21/2009 102.99 14.89 -- 88.10
MW-12 11/30/2009 102.99 17.78 -- 85.21
MW-12 3/1/2010 102.99 20.39 -- 82.60 14.2 J 56.3 J 66.2 J <0.12 <0.21 <0.20 1.6 J -- -- -- -- -- -- --
MW-12 6/15/2010 102.99 16.46 -- 86.53 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-12 8/31/2010 102.99 14.23 -- 88.76 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-12 12/14/2010 102.99 17.44 -- 85.55 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-12 3/21/2011 102.99 20.88 -- 82.11 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-12 5/19/2011 102.99 17.10 -- 85.89 <50.0 <79.2 <396 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-12 9/8/2011 102.99 14.61 -- 88.38 <50 <140 1,200 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-12 12/28/11b 102.99 19.20 -- 83.79 <50 <32 <74 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-12 3/8/2012 102.99 21.65 -- 81.34 <50 <28 <66 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-12 6/27/2012 102.99 15.72 -- 87.27 <50 47 <66 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-12 9/4/2012 102.99 14.05 -- 88.94 <50 65 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-12 11/27/2012 102.99 17.30 -- 85.69 <50 <30 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-12 3/25/2013 102.99 22.87 -- 80.12
MW-12 6/13/2013 102.99 17.73 -- 85.26 <50 --d --d <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-12 9/23/2013 102.99 15.70 -- 87.29 <50 57 <73 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-12 12/12/2013 102.99 19.00 -- 83.99 <50 <30 <69 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --

Unable to locate

Insufficient water to sample

Well was dry
Well was dry
Well was dry
Well was dry

Unable to locate

Gauge only this quarter.
Gauge only this quarter.
Gauge only this quarter.

Insufficient water to sample
Well was dry
Well was dry
Well was dry

Insufficient water to sample
Gauge only this quarter.
Gauge only this quarter.
Gauge only this quarter.

Insufficient water to sample

Insufficient water to sample
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Table 1

Groundwater Monitoring Data and Analytical Results
Former Union Oil Facility

Phillips 66 Site 980
920 North 6th Avenue
Yakima, Washington

Page 10 of 12

Well ID Sample Date TOC Elevation Depth to Water LPH GW Elevation TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes MTBE EDC EDB Total Lead
Dissolved 

Lead Ethanol Naphthalene
(feet) (feet) (feet) (feet) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

800 500 500 5 1,000 700 1,000 20 5 0.01 15 15 NE 160MTCA Method A Cleanup Levels:

MW-12 4/9/2014 102.99 22.98 -- 80.01
MW-12 6/25/2014 102.99
MW-12 9/24/2014 102.99
MW-12 12/28/2015 102.99

MW-13 7/17/2007 104.17 14.63 -- 89.54 240 2,300 <97 6 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-13 10/15/2007 104.17 14.91 -- 89.26 1,400 730 <94 47 2 97 76 -- -- -- -- -- -- --
MW-13 1/16/2008 104.17
MW-13 4/17/2008 104.17 Unable to -- -- 1,200 370 <94 91 13 48 120 -- -- -- -- -- -- --
MW-13 10/15/2008 104.17 14.88 -- 88.29 1,300 450 <96 38 1 83 27 -- -- -- -- -- -- --
MW-13 4/8/2009 104.17 23.29 -- 80.88
MW-13 6/24/2009 104.17 15.43 -- 88.74 571 570 <400 7.5 5.0 1.2 61.9 -- -- -- -- -- -- --
MW-13 9/21/2009 104.17 14.73 -- 89.44 654 230 <390 5.6 <1.0 <1.0 15.2 -- -- -- -- -- -- --
MW-13 11/30/2009 104.17 17.36 -- 86.81 318 230 <390 15.0 2.0 <1.0 11.2 -- -- -- -- -- -- --
MW-13 3/2/2010 104.17 21.28 -- 82.89 82.1 215 72.0J 0.91 J <0.21 0.31 J 5.4 -- -- -- -- -- -- --
MW-13 6/15/2010 104.17 15.98 -- 88.19 130 558 <392 7.4 <1.0 <1.0 3.0 -- -- -- -- -- -- --
MW-13 8/31/2010 104.17 14.10 -- 90.07 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-13 12/15/2010 104.17 17.50 -- 86.67 204 226 <392 10.4 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-13 3/21/2011 104.17 21.90 -- 82.27 132 297 <392 19.3 <1.0 3.1 <3.0 -- -- -- -- -- --
MW-13 5/20/2011 104.17 16.84 -- 87.33 117 490 <392 4.6 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-13 9/8/2011 104.17 14.40 -- 89.77 51 36 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-13 12/28/11b 104.17 19.81 -- 84.36 180 530 <71 2 <0.5 1 0.7 -- -- -- -- -- <50 --
MW-13 3/9/2012 104.17 22.81 -- 81.36 140 850 <66 8 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-13 6/27/2012 104.17 14.89 -- 89.28 <50 670 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-13 9/4/2012 104.17 13.63 -- 90.54 <50 240 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-13 11/27/2012 104.17 16.80 -- 87.37 <50 490 <69 0.7 <0.5 <0.5 0.5 -- -- -- -- -- <50 --
MW-13 3/25/2013 104.17 23.56 -- 80.61
MW-13 6/13/2013 104.17 17.00 -- 87.17 57 3,600 590 5 <0.5 <0.5 0.5 -- -- -- -- -- <50 --
MW-13 9/23/2013 104.17 15.16 -- 89.01 <50 420 <69 0.8 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-13 12/12/2013 104.17 18.85 -- 85.32 78 1,400 250 4 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-13 4/9/2014 104.17 23.49 -- 80.68
MW-13 6/25/2014 104.17 23.58 -- 80.59
MW-13 9/24/2014 104.17
MW-13 12/28/2015 104.17

MW-14 7/17/2007 105.32 16.43 -- 88.89 <50 <79 <99 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-14 10/15/2007 105.32 16.64 -- 88.68 <50 <75 <94 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-14 1/16/2008 105.32
MW-14 4/17/2008 105.32 20.96 -- 84.36 <50 <76 <95 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-14 10/15/2008 105.32 16.65 -- 88.67 <50 <78 <97 <0.5 <0.7 <0.8 <0.8 -- -- -- -- -- -- --
MW-14 4/8/2009 105.32 23.92 -- 81.40
MW-14 6/24/2009 105.32 17.64 -- 87.68
MW-14 9/21/2009 105.32 16.52 -- 88.80
MW-14 11/30/2009 105.32 19.58 -- 85.74
MW-14 3/2/2010 105.32 22.70 -- 82.62 17.7 J 59 J <58.7 <0.12 <0.21 <0.20 2.3 J -- -- -- -- -- -- --
MW-14 6/14/2010 105.32 18.30 -- 87.02 <50.0 <77.7 <388 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-14 8/30/2010 105.32 15.88 -- 89.44 <50.0 <79.2 <396 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-14 12/14/2010 105.32 19.60 -- 85.72 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-14 3/21/2011 105.32 23.27 -- 82.05 <50.0 <78.4 <392 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-14 5/19/2011 105.32 18.99 -- 86.33 <50.0 <80.0 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-14 9/8/2011 105.32 16.22 -- 89.10 <50 <29 <67 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-14 12/28/11b 105.32 21.13 -- 84.19 <50 <30 <70 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-14 3/8/2012 105.32 23.98 -- 81.34
MW-14 6/27/2012 105.32 16.94 -- 88.38 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-14 07/12/12c 105.32 16.42 -- 88.90 <50 <29 <68 <0.5 <0.5 <0.5 <0.5 -- -- -- -- -- <50 --
MW-14 9/4/2012 105.32 15.34 -- 89.98 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-14 11/27/2012 105.32 18.95 -- 86.37 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-14 3/25/2013 105.32 23.91 -- 81.41
MW-14 6/13/2013 105.32 19.60 -- 85.72 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-14 9/23/2013 105.32 17.00 -- 88.32 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-14 12/12/2013 105.32 20.43 -- 84.89 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-14 4/9/2014 105.32 23.87 -- 81.45

Unable to locate

Insufficient water to sample

Insufficient water to sample
Well was dry

Unable to locate

Insufficient water to sample
Gauge only this quarter.
Gauge only this quarter.
Gauge only this quarter.

Insufficient water to sample

Insufficient water to sample

Insufficient water to sample
Well was dry
Well was dry
Well was dry

Unable to locate

Insufficient water to sample

Insufficient water to sample

Insufficient water to sample

GHD 11145929 (4)



Table 1

Groundwater Monitoring Data and Analytical Results
Former Union Oil Facility

Phillips 66 Site 980
920 North 6th Avenue
Yakima, Washington

Page 11 of 12

Well ID Sample Date TOC Elevation Depth to Water LPH GW Elevation TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes MTBE EDC EDB Total Lead
Dissolved 

Lead Ethanol Naphthalene
(feet) (feet) (feet) (feet) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

800 500 500 5 1,000 700 1,000 20 5 0.01 15 15 NE 160MTCA Method A Cleanup Levels:

MW-14 6/25/2014 105.32
MW-14 9/24/2014 105.32
MW-14 12/28/2015 105.32

MW-15 6/8/2018 1093.39 19.33 -- 1074.06 6,800 1,500 <400 575 1,210 226 214 <1.0 <1.0 <1.0 <10 -- -- <4.0
MW-15 9/19/2018 1093.39 14.91 -- 1078.48 3,920 1,200 <390 378 142 386 198 -- -- -- -- -- -- --
MW-15 12/13/2018 1093.39 18.49 -- 1074.9 6,100 1,600 <400 1,150 268 515 543 -- -- -- -- -- -- --
MW-15 3/18/2019 1093.39 25.18 -- 1068.21 2,710 4,400 <400 243 12.9 175 81.8 -- -- -- -- -- -- --
MW-15 6/17/2019 1093.39 17.48 -- 1075.91 5,080 3,120 <417 968 26.3 262 222 -- -- -- -- -- -- --
MW-15 9/16/2019 1093.39 14.85 -- 1078.54 3,080 1,590 <417 639 10.0 147 115 -- <5.0 -- <5.0 -- -- --
MW-15 12/26/2019 1093.39 20.79 0.60 1073.08 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-15 3/9/2020 1093.39 25.75 0.53 1068.06 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-15 6/17/2020 1093.39 18.49 -- 1074.90 3,700 6,500 <110 960 32 260 110 -- <2.0 -- <4.0 -- -- --

MW-15 Dup 6/17/2020 1093.39 18.49 -- 1074.90 3,600 7,300 <110 1,000 33 260 110 -- <2.0 -- <4.0 -- -- --

MW-16 6/8/2018 1093.85 20.62 -- 1073.23 <100 <390 <390 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-16 9/19/2018 1093.85 14.99 -- 1078.86 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-16 11/13/2018 1093.85 20.30 -- 1073.55 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-16 12/13/2018 1093.85 20.30 -- 1073.55 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-16 3/18/2019 1093.85 24.89 -- 1068.96 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-16 6/17/2019 1093.85 19.06 -- 1074.79 <100 <417 <417 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-16 6/17/2019 1093.85 19.06 -- 1074.79 <100 <417 <417 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-16 9/16/2019 1093.85 16.90 -- 1076.95 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-16 12/26/2019 1093.85 21.82 -- 1072.03 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-16 3/9/2020 1093.85 26.04 -- 1067.81 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-16 6/17/2020 1093.85 19.76 -- 1074.09 -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW-17 6/8/2018 1093.91 20.50 -- 1073.41 858 <400 <400 141 36 2.4 173 -- -- -- -- -- -- --
MW-17 9/19/2018 1093.91 14.90 -- 1079.01 338 <390 <390 44.4 8.1 45.4 35.6 -- -- -- -- -- -- --
MW-17 12/13/2018 1093.91 19.61 -- 1074.30 <100 <390 <390 1.9 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-17 3/18/2019 1093.91 24.39 -- 1069.52 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-17 6/17/2019 1093.91 18.78 -- 1075.13 443 902 <385 95.9 1.3 11.0 88.1 -- -- -- -- -- -- --
MW-17 9/16/2019 1093.91 16.45 -- 1077.46 <100 <392 <392 13.1 <1.0 5.5 3.0 -- <1.0 -- <1.0 -- -- --
MW-17 12/26/2019 1093.91 21.22 -- 1072.69 <100 <93 -- <1.0 <1.0 <1.0 <3.0 -- <0.50 -- <1.0 -- -- --

MW-17 Dup 12/26/2019 1093.91 21.22 -- 1072.69 <100 <93 -- <1.0 <1.0 <1.0 <3.0 -- <0.50 -- <1.0 -- -- --
MW-17 3/9/2020 1093.91 25.20 -- 1068.71 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-17 6/17/2020 1093.91 19.42 -- 1074.49 <100 <110 <110 1.3 <1.0 <1.0 <3.0 -- <0.50 -- <1.0 -- -- --

MW-18 6/8/2018 1093.93 20.35 -- 1073.58 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 <1.0 <1.0 <1.0 <10 -- -- <4.0
MW-18 9/19/2018 1093.93 14.52 -- 1079.41 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-18 12/13/2018 1093.93 19.20 -- 1074.73 <100 <400 <400 <1.0 <1.0 <1.0 <3.1 -- -- -- -- -- -- --
MW-18 3/18/2019 1093.93 24.19 -- 1069.74 <100 <410 <410 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-18 6/17/2019 1093.93 18.14 -- 1075.79 <100 <385 <385 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-18 9/16/2019 1093.93 15.36 -- 1078.57 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-18 12/26/2019 1093.93 20.44 -- 1073.49 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-18 3/9/2020 1093.93 25.54 -- 1068.39 -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-18 6/17/2020 1093.93 18.78 -- 1075.15 -- -- -- -- -- -- -- -- -- -- -- -- -- --

MW-19 6/8/2018 1093.74 20.70 -- 1073.04 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-19 9/19/2018 1093.74 13.37 -- 1080.37 <100 500 <410 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-19 12/13/2018 1093.74 20.02 -- 1073.72 <100 570 <390 <1.0 <1.0 <1.0 <3.1 -- -- -- -- -- -- --
MW-19 3/18/2019 1093.74 24.96 -- 1068.78 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-19 3/18/2019 1093.74 24.96 -- 1068.78 <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-19 6/17/2019 1093.74 -- -- -- <100 <400 <400 <1.0 <1.0 <1.0 <3.0 -- -- -- -- -- -- --
MW-19 9/16/2019 1093.74 17.18 -- 1076.56 <100 818 <392 2.7 <1.0 <1.0 <3.0 -- <1.0 -- <1.0 -- -- --

MW-19 Dup 9/16/2019 1093.74 17.18 -- 1076.56 <100 984 <400 2.7 <1.0 <1.0 <3.0 -- <1.0 -- <1.0 -- -- --
MW-19 12/26/2019 1093.74 Obstructed -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-19 3/9/2020 1093.74 Obstructed -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
MW-19 6/17/2020 1093.74 19.74 -- 1074.00 <100 120 <120 <0.50 <1.0 <1.0 <3.0 -- <0.50 -- <1.0 -- -- --

Well was dry
Well was dry
Well was dry

GHD 11145929 (4)
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Groundwater Monitoring Data and Analytical Results
Former Union Oil Facility

Phillips 66 Site 980
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Well ID Sample Date TOC Elevation Depth to Water LPH GW Elevation TPH-G TPH-D TPH-O Benzene Toluene
Ethyl- 

benzene
Total 

Xylenes MTBE EDC EDB Total Lead
Dissolved 

Lead Ethanol Naphthalene
(feet) (feet) (feet) (feet) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L) (µg/L)

800 500 500 5 1,000 700 1,000 20 5 0.01 15 15 NE 160MTCA Method A Cleanup Levels:

NOTES:
Bold values equal or exceed Department of Ecology Model Toxics Control Act (MTCA) Method A Cleanup Level, per Cleanup Level and Risk Calculation (CLARC) data tables published in August 2015.
Groundwater monitoring data, top of casing elevations, and laboratory analytical results prior to September 8, 2011 provided by STANTEC Consulting Corporation.
ft = feet
MTCA = Model Toxics Control Act                                                        
LPH = Liquid Phase Hydrocarbons
NM = Not Measured
USEPA = United States Environmental Protection Agency
µg/L = Micrograms per liter
-- = Not Analyzed or Sampled
<x = Reported concentration below laboratory method detection limit.
Top of Casing (TOC) elevation data prior to 2018 is referenced to an arbitrary datum. TOC elevations reported in 2018 were surveyed in reference to North American Vertical Datum of 88 (NAV88).
TPH as Gasoline-range organics  (TPHg) analyzed by Northwest Method NWTPH-Gx.
TPH as Diesel-range organics (TPHd)  analyzed by Northwest Method NWTPH-Dx.
TPH as Heavy Oil-range organics  (TPHo) analyzed by Northwest Method NWTPH-Dx.
Benzene, toluene, ethylbenzene, total xylenes  (BTEX) analyzed by USEPA Method 8260B or 8021B
Methyl tert-butyl ether (MTBE) analyzed by EPA Method 8260B.
1,2 Dichloroethane (EDC) analyzed by EPA Method 8260B
1,2 Dibromoethane (EDB) analyzed by EPA Method 8260B
Lead analyzed by EPA Method 7421/6020 (Total Lead).
a = Sample was evaluated to the MDL                                                                                                                                                                                            
b = Analyte present in the associated method blank above the detection limit
c = Analyte was detected in the associated method blank as well as in the sample                                                                                        
d = Result confirmed by second analysis

GHD 11145929 (4)



Table 2

Soil Vapor Mass Removal Data
Former Union Oil Facility

Phillips 66 Site 980
920  North 6th Avenue 
Yakima, Washington

Page 1 of 1

Date / Time
Air Velocity 

(fpm)
Air Flow Rate 

(scfm)
Vacuum 
(in. Hg)

Well PID Conc.
(ppmV)

VOC Removal Rate 
(lbs/day)

Cumulative 
VOCs 

Recovered 
(lbs)

4/28/2020 9:30 -- -- -- -- -- 0
4/28/2020 9:45 1500 54.4 -20 289 5.86 0.06
4/28/2020 9:55 2000 68.1 -17 375 9.53 0.13
4/28/2020 10:05 2000 68.1 -17 845 21.47 0.28
4/28/2020 10:15 2000 68.1 -17 1025 26.05 0.46
4/28/2020 10:25 2000 68.1 -17 1067 27.11 0.65
4/28/2020 10:45 2000 68.1 -17 1360 34.56 1.13
4/28/2020 11:15 1800 60.0 -16 1320 29.54 1.74
4/28/2020 11:30 2400 78.3 -15 1037 30.27 2.06
4/28/2020 12:00 2500 83.3 -16 1210 37.61 2.84
4/28/2020 12:30 2800 91.3 -15 1520 51.77 3.92
4/28/2020 13:00 3000 100.0 -16 1376 51.33 4.99
4/28/2020 13:30 3100 105.6 -17 1387 54.63 6.13
4/28/2020  14:00 3100 105.6 -17 1280 50.42 7.18

Notes:
-- = not measured.
fpm = feet per minute.
scfm = standard cubic feet per minute.
lbs/day = pounds per day.
lbs = pounds.
in Hg = inches of mercury.
in WC = inches of water column.
ppmv = parts per million by volume.
Atmospheric pressure = 406.86 in WC.
Absolute = atmospheric pressure - gauge vacuum (in WC).
scfm= acfm*(406.9 in WC+gauge pressure)/406.9 in WC)*(528°R/well temp),
where gauge pressure = well vacuum (in WC), and well temp = 70 F
Removal/Emission Rate = C (ppmv) x Q (cfm) x (1lb-mole/386ft3) x MW (lb/lb-mole) x 60 min/hr x 24 hr/day x 10-6,
where C = concentration, Q = flow, MW= molecular weight (100 lb/lb-mole for TPHg)
Cumulative removal = removal rate multiplied by the hour-interval of operation plus the previous total.
Hydrocarbons removal rate and cumulative removal calculated using well vapor readings.
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March 29, 2019

LIMS USE: FR - MATTHEW DAVIS
LIMS OBJECT ID: 10467851

10467851
Project:
Pace Project No.:

RE:

Matthew Davis
GHD Services Inc.
3600 Port of Tacoma Road
Suite 302
Tacoma, WA 98424

11145929 P66 Yakima

Dear Matthew Davis:
Enclosed are the analytical results for sample(s) received by the laboratory on March 22, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Jennifer Anderson for

jennifer.gross@pacelabs.com

Project Manager

Jennifer Gross

(206)957-2426

Enclosures

cc: Jeffrey Cloud, GHD Services Inc.
Heather Gadwa, GHD
Eric Maise, GHD Services Inc.

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 27
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CERTIFICATIONS

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Minnesota Certification IDs
1700 Elm Street SE, Minneapolis, MN  55414-2485
A2LA Certification #: 2926.01
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: 17-009
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014
Arkansas DW Certification #: MN00064
Arkansas WW Certification #: 88-0680
California Certification #: 2929
CNMI Saipan Certification #: MP0003
Colorado Certification #: MN00064
Connecticut Certification #: PH-0256
EPA Region 8+Wyoming DW Certification #: via MN 027-
053-137
Florida Certification #: E87605
Georgia Certification #: 959
Guam EPA Certification #: MN00064
Hawaii Certification #: MN00064
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification #: C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: 03086
Louisiana DW Certification #: MN00064
Maine Certification #: MN00064
Maryland Certification #: 322
Massachusetts Certification #: M-MN064
Michigan Certification #: 9909
Minnesota Certification #: 027-053-137

Minnesota Dept of Ag Certifcation #: via MN 027-053-137
Minnesota Petrofund Certification #: 1240
Mississippi Certification #: MN00064
Missouri Certification #: 10100
Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN00064
New Hampshire Certification #: 2081
New Jersey Certification #: MN002
New York Certification #: 11647
North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036
Ohio DW Certification #: 41244
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Primary Certification #: MN300001
Oregon Secondary Certification #: MN200001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification #: MN00064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia Certification #: 460163
Washington Certification #: C486
West Virginia DEP Certification #: 382
West Virginia DW Certification #: 9952 C
Wisconsin Certification #: 999407970
Wyoming UST Certification #: via A2LA 2926.01

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE SUMMARY

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Lab ID Sample ID Matrix Date Collected Date Received

10467851001 TB-1 Water 03/18/19 06:00 03/22/19 08:30

10467851002 MW-8 Water 03/18/19 12:20 03/22/19 08:30

10467851003 MW-15 Water 03/18/19 13:16 03/22/19 08:30

10467851004 MW-16 Water 03/18/19 13:44 03/22/19 08:30

10467851005 MW-17 Water 03/18/19 11:29 03/22/19 08:30

10467851006 MW-18 Water 03/18/19 11:54 03/22/19 08:30

10467851007 MW-19 Water 03/18/19 12:46 03/22/19 08:30

10467851008 DUP-1 Water 03/18/19 12:00 03/22/19 08:30

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10467851001 TB-1 EPA 8260B 7 PASI-MMJD

10467851002 MW-8 NWTPH-Dx 4 PASI-MST1

NWTPH-Gx 2 PASI-MMJD

EPA 8260B 7 PASI-MMJD

10467851003 MW-15 NWTPH-Dx 4 PASI-MST1

NWTPH-Gx 2 PASI-MMJD

EPA 8260B 7 PASI-MDS2

10467851004 MW-16 NWTPH-Dx 4 PASI-MST1

NWTPH-Gx 2 PASI-MMJD

EPA 8260B 7 PASI-MMJD

10467851005 MW-17 NWTPH-Dx 4 PASI-MST1

NWTPH-Gx 2 PASI-MMJD

EPA 8260B 7 PASI-MMJD

10467851006 MW-18 NWTPH-Dx 4 PASI-MST1

NWTPH-Gx 2 PASI-MMJD

EPA 8260B 7 PASI-MMJD

10467851007 MW-19 NWTPH-Dx 4 PASI-MST1

NWTPH-Gx 2 PASI-MMJD

EPA 8260B 7 PASI-MMJD

10467851008 DUP-1 NWTPH-Dx 4 PASI-MST1

NWTPH-Gx 2 PASI-MMJD

EPA 8260B 7 PASI-MMJD

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Method:

Client: GHD Services Inc

NWTPH-Dx

Date: March 29, 2019

Description: NWTPH-Dx GCS LV

General Information:
7 samples were analyzed for NWTPH-Dx.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA Mod. 3510C with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

QC Batch: 595251

R1: RPD value was outside control limits.
• LCSD  (Lab ID: 3217941)

• Diesel Fuel Range
• Motor Oil Range

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700
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PROJECT NARRATIVE

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Method:

Client: GHD Services Inc

NWTPH-Gx

Date: March 29, 2019

Description: NWTPH-Gx GCV

General Information:
7 samples were analyzed for NWTPH-Gx.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200
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PROJECT NARRATIVE

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Method:

Client: GHD Services Inc

EPA 8260B

Date: March 29, 2019

Description: 8260B MSV UST

General Information:
8 samples were analyzed for EPA 8260B.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

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

without the written consent of Pace Analytical Services, LLC.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Sample: TB-1 Lab ID: 10467851001 Collected: 03/18/19 06:00 Received: 03/22/19 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 03/23/19 14:22 71-43-21.0 1
Ethylbenzene ND ug/L 03/23/19 14:22 100-41-41.0 1
Toluene ND ug/L 03/23/19 14:22 108-88-31.0 1
Xylene (Total) ND ug/L 03/23/19 14:22 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 102 %. 03/23/19 14:22 17060-07-075-125 1
Toluene-d8 (S) 97 %. 03/23/19 14:22 2037-26-575-125 1
4-Bromofluorobenzene (S) 100 %. 03/23/19 14:22 460-00-475-125 1

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

without the written consent of Pace Analytical Services, LLC.Date: 03/29/2019 02:19 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Sample: MW-8 Lab ID: 10467851002 Collected: 03/18/19 12:20 Received: 03/22/19 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range ND mg/L 03/24/19 10:29 68334-30-503/22/19 15:050.40 1
Motor Oil Range ND mg/L 03/24/19 10:2903/22/19 15:050.40 1
Surrogates
o-Terphenyl (S) 89 %. 03/24/19 10:29 84-15-103/22/19 15:0550-150 1
n-Triacontane (S) 89 %. 03/24/19 10:29 638-68-603/22/19 15:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 03/27/19 19:44100 1
Surrogates
a,a,a-Trifluorotoluene (S) 84 %. 03/27/19 19:44 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 03/23/19 15:13 71-43-21.0 1
Ethylbenzene ND ug/L 03/23/19 15:13 100-41-41.0 1
Toluene ND ug/L 03/23/19 15:13 108-88-31.0 1
Xylene (Total) ND ug/L 03/23/19 15:13 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 102 %. 03/23/19 15:13 17060-07-075-125 1
Toluene-d8 (S) 97 %. 03/23/19 15:13 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 03/23/19 15:13 460-00-475-125 1

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

without the written consent of Pace Analytical Services, LLC.Date: 03/29/2019 02:19 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Sample: MW-15 Lab ID: 10467851003 Collected: 03/18/19 13:16 Received: 03/22/19 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range 4.4 mg/L 03/24/19 10:50 68334-30-503/22/19 15:050.40 1
Motor Oil Range ND mg/L 03/24/19 10:5003/22/19 15:050.40 1
Surrogates
o-Terphenyl (S) 117 %. 03/24/19 10:50 84-15-103/22/19 15:0550-150 1
n-Triacontane (S) 91 %. 03/24/19 10:50 638-68-603/22/19 15:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas 2710 ug/L 03/28/19 02:14200 2
Surrogates
a,a,a-Trifluorotoluene (S) 82 %. 03/28/19 02:14 98-08-850-150 2

Analytical Method: EPA 8260B8260B MSV UST

Benzene 243 ug/L 03/23/19 19:09 71-43-210.0 10
Ethylbenzene 175 ug/L 03/26/19 02:02 100-41-41.0 1
Toluene 12.9 ug/L 03/26/19 02:02 108-88-31.0 1
Xylene (Total) 81.8 ug/L 03/26/19 02:02 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 97 %. 03/26/19 02:02 17060-07-075-125 1
Toluene-d8 (S) 99 %. 03/26/19 02:02 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 03/26/19 02:02 460-00-475-125 1

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Sample: MW-16 Lab ID: 10467851004 Collected: 03/18/19 13:44 Received: 03/22/19 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range ND mg/L 03/24/19 11:01 68334-30-503/22/19 15:050.40 1
Motor Oil Range ND mg/L 03/24/19 11:0103/22/19 15:050.40 1
Surrogates
o-Terphenyl (S) 82 %. 03/24/19 11:01 84-15-103/22/19 15:0550-150 1
n-Triacontane (S) 84 %. 03/24/19 11:01 638-68-603/22/19 15:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 03/27/19 20:19100 1
Surrogates
a,a,a-Trifluorotoluene (S) 82 %. 03/27/19 20:19 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 03/23/19 16:54 71-43-21.0 1
Ethylbenzene ND ug/L 03/23/19 16:54 100-41-41.0 1
Toluene ND ug/L 03/23/19 16:54 108-88-31.0 1
Xylene (Total) ND ug/L 03/23/19 16:54 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 104 %. 03/23/19 16:54 17060-07-075-125 1
Toluene-d8 (S) 96 %. 03/23/19 16:54 2037-26-575-125 1
4-Bromofluorobenzene (S) 99 %. 03/23/19 16:54 460-00-475-125 1

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

without the written consent of Pace Analytical Services, LLC.Date: 03/29/2019 02:19 PM
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Sample: MW-17 Lab ID: 10467851005 Collected: 03/18/19 11:29 Received: 03/22/19 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range ND mg/L 03/24/19 11:12 68334-30-503/22/19 15:050.40 1
Motor Oil Range ND mg/L 03/24/19 11:1203/22/19 15:050.40 1
Surrogates
o-Terphenyl (S) 89 %. 03/24/19 11:12 84-15-103/22/19 15:0550-150 1
n-Triacontane (S) 98 %. 03/24/19 11:12 638-68-603/22/19 15:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 03/27/19 20:53100 1
Surrogates
a,a,a-Trifluorotoluene (S) 81 %. 03/27/19 20:53 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 03/23/19 17:11 71-43-21.0 1
Ethylbenzene ND ug/L 03/23/19 17:11 100-41-41.0 1
Toluene ND ug/L 03/23/19 17:11 108-88-31.0 1
Xylene (Total) ND ug/L 03/23/19 17:11 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 103 %. 03/23/19 17:11 17060-07-075-125 1
Toluene-d8 (S) 96 %. 03/23/19 17:11 2037-26-575-125 1
4-Bromofluorobenzene (S) 100 %. 03/23/19 17:11 460-00-475-125 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Sample: MW-18 Lab ID: 10467851006 Collected: 03/18/19 11:54 Received: 03/22/19 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range ND mg/L 03/24/19 11:22 68334-30-503/22/19 15:050.41 1
Motor Oil Range ND mg/L 03/24/19 11:2203/22/19 15:050.41 1
Surrogates
o-Terphenyl (S) 97 %. 03/24/19 11:22 84-15-103/22/19 15:0550-150 1
n-Triacontane (S) 99 %. 03/24/19 11:22 638-68-603/22/19 15:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 03/27/19 18:35100 1
Surrogates
a,a,a-Trifluorotoluene (S) 84 %. 03/27/19 18:35 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 03/23/19 17:28 71-43-21.0 1
Ethylbenzene ND ug/L 03/23/19 17:28 100-41-41.0 1
Toluene ND ug/L 03/23/19 17:28 108-88-31.0 1
Xylene (Total) ND ug/L 03/23/19 17:28 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 103 %. 03/23/19 17:28 17060-07-075-125 1
Toluene-d8 (S) 96 %. 03/23/19 17:28 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 03/23/19 17:28 460-00-475-125 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Sample: MW-19 Lab ID: 10467851007 Collected: 03/18/19 12:46 Received: 03/22/19 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range ND mg/L 03/24/19 11:33 68334-30-503/22/19 15:050.40 1
Motor Oil Range ND mg/L 03/24/19 11:3303/22/19 15:050.40 1
Surrogates
o-Terphenyl (S) 84 %. 03/24/19 11:33 84-15-103/22/19 15:0550-150 1
n-Triacontane (S) 95 %. 03/24/19 11:33 638-68-603/22/19 15:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 03/27/19 21:10100 1
Surrogates
a,a,a-Trifluorotoluene (S) 83 %. 03/27/19 21:10 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 03/23/19 17:45 71-43-21.0 1
Ethylbenzene ND ug/L 03/23/19 17:45 100-41-41.0 1
Toluene ND ug/L 03/23/19 17:45 108-88-31.0 1
Xylene (Total) ND ug/L 03/23/19 17:45 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 101 %. 03/23/19 17:45 17060-07-075-125 1
Toluene-d8 (S) 96 %. 03/23/19 17:45 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 03/23/19 17:45 460-00-475-125 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Sample: DUP-1 Lab ID: 10467851008 Collected: 03/18/19 12:00 Received: 03/22/19 08:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range ND mg/L 03/24/19 11:44 68334-30-503/22/19 15:050.39 1
Motor Oil Range ND mg/L 03/24/19 11:4403/22/19 15:050.39 1
Surrogates
o-Terphenyl (S) 90 %. 03/24/19 11:44 84-15-103/22/19 15:0550-150 1
n-Triacontane (S) 94 %. 03/24/19 11:44 638-68-603/22/19 15:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 03/27/19 21:27100 1
Surrogates
a,a,a-Trifluorotoluene (S) 84 %. 03/27/19 21:27 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 03/23/19 18:01 71-43-21.0 1
Ethylbenzene ND ug/L 03/23/19 18:01 100-41-41.0 1
Toluene ND ug/L 03/23/19 18:01 108-88-31.0 1
Xylene (Total) ND ug/L 03/23/19 18:01 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 104 %. 03/23/19 18:01 17060-07-075-125 1
Toluene-d8 (S) 97 %. 03/23/19 18:01 2037-26-575-125 1
4-Bromofluorobenzene (S) 99 %. 03/23/19 18:01 460-00-475-125 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

596096
NWTPH-Gx

NWTPH-Gx
NWTPH-Gx Water

Associated Lab Samples: 10467851002, 10467851003, 10467851004, 10467851005, 10467851006, 10467851007, 10467851008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3222724
Associated Lab Samples: 10467851002, 10467851003, 10467851004, 10467851005, 10467851006, 10467851007, 10467851008

Matrix: Water

Analyzed

TPH as Gas ug/L ND 100 03/27/19 18:00
a,a,a-Trifluorotoluene (S) %. 86 50-150 03/27/19 18:00

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3222725
Associated Lab Samples: 10467851002, 10467851003, 10467851004, 10467851005, 10467851006, 10467851007, 10467851008

Matrix: Water

Analyzed

TPH as Gas ug/L ND 100 03/27/19 18:18
a,a,a-Trifluorotoluene (S) %. 88 50-150 03/27/19 18:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3222726LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

3222727

TPH as Gas ug/L 9581000 96 75-12586859 11 20
a,a,a-Trifluorotoluene (S) %. 88 50-15088

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3223000MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10467851006

3223001

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

TPH as Gas ug/L 1000 97 75-125100 3 301000ND 965 1000
a,a,a-Trifluorotoluene (S) %. 92 50-15092

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10467851002
3222998SAMPLE DUPLICATE:

TPH as Gas ug/L ND 30ND
a,a,a-Trifluorotoluene (S) %. 8484

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10467851004
3222999SAMPLE DUPLICATE:

TPH as Gas ug/L ND 30ND
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10467851004
3222999SAMPLE DUPLICATE:

a,a,a-Trifluorotoluene (S) %. 8482
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

595364
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 10467851001, 10467851002, 10467851004, 10467851005, 10467851006, 10467851007, 10467851008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3218950
Associated Lab Samples: 10467851001, 10467851002, 10467851004, 10467851005, 10467851006, 10467851007, 10467851008

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 03/23/19 13:31
Ethylbenzene ug/L ND 1.0 03/23/19 13:31
Toluene ug/L ND 1.0 03/23/19 13:31
Xylene (Total) ug/L ND 3.0 03/23/19 13:31
1,2-Dichloroethane-d4 (S) %. 103 75-125 03/23/19 13:31
4-Bromofluorobenzene (S) %. 102 75-125 03/23/19 13:31
Toluene-d8 (S) %. 96 75-125 03/23/19 13:31

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3218951LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 20.720 104 75-125
Ethylbenzene ug/L 20.220 101 75-125
Toluene ug/L 19.920 100 75-125
Xylene (Total) ug/L 62.960 105 75-125
1,2-Dichloroethane-d4 (S) %. 99 75-125
4-Bromofluorobenzene (S) %. 100 75-125
Toluene-d8 (S) %. 98 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3218952MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10467851002

3218953

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 20 99 30-15099 0 3020ND 19.9 19.9
Ethylbenzene ug/L 20 96 30-15099 3 3020ND 19.2 19.9
Toluene ug/L 20 96 30-15097 0 3020ND 19.3 19.4
Xylene (Total) ug/L 60 100 30-150103 2 3060ND 60.1 61.6
1,2-Dichloroethane-d4 (S) %. 100 75-125100
4-Bromofluorobenzene (S) %. 102 75-125101
Toluene-d8 (S) %. 99 75-12598
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

595610
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 10467851003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3220072
Associated Lab Samples: 10467851003

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 03/25/19 21:15
Ethylbenzene ug/L ND 1.0 03/25/19 21:15
Toluene ug/L ND 1.0 03/25/19 21:15
Xylene (Total) ug/L ND 3.0 03/25/19 21:15
1,2-Dichloroethane-d4 (S) %. 103 75-125 03/25/19 21:15
4-Bromofluorobenzene (S) %. 103 75-125 03/25/19 21:15
Toluene-d8 (S) %. 99 75-125 03/25/19 21:15

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3220073LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 9.310 93 75-125
Ethylbenzene ug/L 9.510 95 75-125
Toluene ug/L 9.310 93 75-125
Xylene (Total) ug/L 28.730 96 75-125
1,2-Dichloroethane-d4 (S) %. 103 75-125
4-Bromofluorobenzene (S) %. 99 75-125
Toluene-d8 (S) %. 101 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3222271MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10468054010

3222270

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 20 116 30-150111 4 3020ND 23.2 22.3
Ethylbenzene ug/L 20 116 30-150116 0 3020ND 23.2 23.2
Toluene ug/L 20 113 30-150110 2 3020ND 22.6 22.1
Xylene (Total) ug/L 60 119 30-150118 1 3060ND 71.2 70.6
1,2-Dichloroethane-d4 (S) %. 104 75-125101
4-Bromofluorobenzene (S) %. 100 75-125101
Toluene-d8 (S) %. 101 75-125101
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

595251
EPA Mod. 3510C

NWTPH-Dx
NWTPH-Dx GCS LV

Associated Lab Samples: 10467851002, 10467851003, 10467851004, 10467851005, 10467851006, 10467851007, 10467851008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3217939
Associated Lab Samples: 10467851002, 10467851003, 10467851004, 10467851005, 10467851006, 10467851007, 10467851008

Matrix: Water

Analyzed

Diesel Fuel Range mg/L ND 0.40 03/24/19 09:56
Motor Oil Range mg/L ND 0.40 03/24/19 09:56
n-Triacontane (S) %. 89 50-150 03/24/19 09:56
o-Terphenyl (S) %. 85 50-150 03/24/19 09:56

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3217940LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

3217941

Diesel Fuel Range mg/L 1.8 R12 89 50-150721.4 21 20
Motor Oil Range mg/L 1.7 R12 85 50-150681.4 22 20
n-Triacontane (S) %. 89 50-15068
o-Terphenyl (S) %. 84 50-15067

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10467851002
3217942SAMPLE DUPLICATE:

Diesel Fuel Range mg/L .098J 30ND
Motor Oil Range mg/L ND 30ND
n-Triacontane (S) %. 8889
o-Terphenyl (S) %. 8989
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QUALIFIERS

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M

ANALYTE QUALIFIERS

RPD value was outside control limits.R1
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METHOD CROSS REFERENCE TABLE

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Parameter Matrix Preparation MethodAnalytical Method

8260B MSV UST Water SW-846 8260B/5030B N/A
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10467851
11145929 P66 Yakima

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10467851002 595251 595373MW-8 EPA Mod. 3510C NWTPH-Dx
10467851003 595251 595373MW-15 EPA Mod. 3510C NWTPH-Dx
10467851004 595251 595373MW-16 EPA Mod. 3510C NWTPH-Dx
10467851005 595251 595373MW-17 EPA Mod. 3510C NWTPH-Dx
10467851006 595251 595373MW-18 EPA Mod. 3510C NWTPH-Dx
10467851007 595251 595373MW-19 EPA Mod. 3510C NWTPH-Dx
10467851008 595251 595373DUP-1 EPA Mod. 3510C NWTPH-Dx

10467851002 596096MW-8 NWTPH-Gx
10467851003 596096MW-15 NWTPH-Gx
10467851004 596096MW-16 NWTPH-Gx
10467851005 596096MW-17 NWTPH-Gx
10467851006 596096MW-18 NWTPH-Gx
10467851007 596096MW-19 NWTPH-Gx
10467851008 596096DUP-1 NWTPH-Gx

10467851001 595364TB-1 EPA 8260B
10467851002 595364MW-8 EPA 8260B

10467851003 595610MW-15 EPA 8260B

10467851004 595364MW-16 EPA 8260B
10467851005 595364MW-17 EPA 8260B
10467851006 595364MW-18 EPA 8260B
10467851007 595364MW-19 EPA 8260B
10467851008 595364DUP-1 EPA 8260B
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July 01, 2019

LIMS USE: FR - MATTHEW DAVIS
LIMS OBJECT ID: 10479722

10479722
Project:
Pace Project No.:

RE:

Matthew Davis
GHD Services Inc.
1117 Tacoma Avenue South
Tacoma, WA 98402

11145929 P66 Yakima

Dear Matthew Davis:
Enclosed are the analytical results for sample(s) received by the laboratory on June 18, 2019. The
results relate only to the samples included in this report. Results reported herein conform to the most
current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual, where
applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Jennifer Gross
jennifer.gross@pacelabs.com

Project Manager
(206)957-2426

Enclosures

cc: Rose Borths, GHD Services, Inc.
Jeffrey Cloud, GHD Services Inc.
Heather Gadwa, GHD

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

without the written consent of Pace Analytical Services, LLC.

Pace Analytical Services, LLC
1700 Elm Street - Suite 200

Minneapolis, MN 55414
(612)607-1700

Page 1 of 27



#=CP#

CERTIFICATIONS

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Minnesota Certification IDs
1700 Elm Street SE, Minneapolis, MN  55414-2485
A2LA Certification #: 2926.01
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: 17-009
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014
Arkansas DW Certification #: MN00064
Arkansas WW Certification #: 88-0680
California Certification #: 2929
CNMI Saipan Certification #: MP0003
Colorado Certification #: MN00064
Connecticut Certification #: PH-0256
EPA Region 8+Wyoming DW Certification #: via MN 027-
053-137
Florida Certification #: E87605
Georgia Certification #: 959
Guam EPA Certification #: MN00064
Hawaii Certification #: MN00064
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification #: C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: 03086
Louisiana DW Certification #: MN00064
Maine Certification #: MN00064
Maryland Certification #: 322
Massachusetts Certification #: M-MN064
Michigan Certification #: 9909
Minnesota Certification #: 027-053-137

Minnesota Dept of Ag Certifcation #: via MN 027-053-137
Minnesota Petrofund Certification #: 1240
Mississippi Certification #: MN00064
Missouri Certification #: 10100
Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN00064
New Hampshire Certification #: 2081
New Jersey Certification #: MN002
New York Certification #: 11647
North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036
Ohio DW Certification #: 41244
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Primary Certification #: MN300001
Oregon Secondary Certification #: MN200001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification #: MN00064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Vermont Certification #: VT-027053137
Virginia Certification #: 460163
Washington Certification #: C486
West Virginia DEP Certification #: 382
West Virginia DW Certification #: 9952 C
Wisconsin Certification #: 999407970
Wyoming UST Certification #: via A2LA 2926.01
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SAMPLE SUMMARY

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Lab ID Sample ID Matrix Date Collected Date Received

10479722001 MW-8 Water 06/17/19 15:10 06/18/19 08:45

10479722002 MW-15 Water 06/17/19 14:39 06/18/19 08:45

10479722003 MW-16 Water 06/17/19 14:10 06/18/19 08:45

10479722004 MW-17 Water 06/17/19 13:10 06/18/19 08:45

10479722005 MW-18 Water 06/17/19 12:39 06/18/19 08:45

10479722006 MW-19 Water 06/17/19 13:41 06/18/19 08:45

10479722007 Dup-1 Water 06/17/19 12:00 06/18/19 08:45

10479722008 TB Water 06/17/19 07:00 06/18/19 08:45
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10479722001 MW-8 NWTPH-Dx 4 PASI-MEC2

NWTPH-Gx 2 PASI-MAJR

EPA 8260B 7 PASI-MML4

10479722002 MW-15 NWTPH-Dx 4 PASI-MEC2

NWTPH-Gx 2 PASI-MAJR

EPA 8260B 7 PASI-MMJD, ML4

10479722003 MW-16 NWTPH-Dx 4 PASI-MEC2

NWTPH-Gx 2 PASI-MAJR

EPA 8260B 7 PASI-MML4

10479722004 MW-17 NWTPH-Dx 4 PASI-MEC2

NWTPH-Gx 2 PASI-MAJR

EPA 8260B 7 PASI-MML4

10479722005 MW-18 NWTPH-Dx 4 PASI-MEC2

NWTPH-Gx 2 PASI-MAJR

EPA 8260B 7 PASI-MML4

10479722006 MW-19 NWTPH-Dx 4 PASI-MEC2

NWTPH-Gx 2 PASI-MAJR

EPA 8260B 7 PASI-MML4

10479722007 Dup-1 NWTPH-Dx 4 PASI-MEC2

NWTPH-Gx 2 PASI-MAJR

EPA 8260B 7 PASI-MML4

10479722008 TB NWTPH-Gx 2 PASI-MAJR

EPA 8260B 7 PASI-MMJD
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PROJECT NARRATIVE

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Method:

Client: GHD Services Inc

NWTPH-Dx

Date: July 01, 2019

Description: NWTPH-Dx GCS LV

General Information:
7 samples were analyzed for NWTPH-Dx.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA Mod. 3510C with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Method:

Client: GHD Services Inc

NWTPH-Gx

Date: July 01, 2019

Description: NWTPH-Gx GCV

General Information:
8 samples were analyzed for NWTPH-Gx.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
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PROJECT NARRATIVE

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Method:

Client: GHD Services Inc

EPA 8260B

Date: July 01, 2019

Description: 8260B MSV UST

General Information:
8 samples were analyzed for EPA 8260B.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Sample: MW-8 Lab ID: 10479722001 Collected: 06/17/19 15:10 Received: 06/18/19 08:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range ND ug/L 06/28/19 18:06 68334-30-506/20/19 16:05417 1
Motor Oil Range ND ug/L 06/28/19 18:0606/20/19 16:05417 1
Surrogates
o-Terphenyl (S) 72 %. 06/28/19 18:06 84-15-106/20/19 16:0550-150 1
n-Triacontane (S) 68 %. 06/28/19 18:06 638-68-606/20/19 16:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 06/27/19 07:55100 1
Surrogates
a,a,a-Trifluorotoluene (S) 91 %. 06/27/19 07:55 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 06/29/19 01:17 71-43-21.0 1
Ethylbenzene ND ug/L 06/29/19 01:17 100-41-41.0 1
Toluene ND ug/L 06/29/19 01:17 108-88-31.0 1
Xylene (Total) ND ug/L 06/29/19 01:17 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 95 %. 06/29/19 01:17 17060-07-075-125 1
Toluene-d8 (S) 101 %. 06/29/19 01:17 2037-26-575-125 1
4-Bromofluorobenzene (S) 100 %. 06/29/19 01:17 460-00-475-125 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Sample: MW-15 Lab ID: 10479722002 Collected: 06/17/19 14:39 Received: 06/18/19 08:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range 3120 ug/L 06/28/19 18:18 68334-30-506/20/19 16:05417 1
Motor Oil Range ND ug/L 06/28/19 18:1806/20/19 16:05417 1
Surrogates
o-Terphenyl (S) 94 %. 06/28/19 18:18 84-15-106/20/19 16:0550-150 1
n-Triacontane (S) 90 %. 06/28/19 18:18 638-68-606/20/19 16:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas 5080 ug/L 06/27/19 09:37 G+,G-500 5
Surrogates
a,a,a-Trifluorotoluene (S) 90 %. 06/27/19 09:37 98-08-850-150 5

Analytical Method: EPA 8260B8260B MSV UST

Benzene 968 ug/L 06/30/19 05:01 71-43-25.0 5
Ethylbenzene 262 ug/L 06/29/19 05:45 100-41-42.0 2
Toluene 26.3 ug/L 06/29/19 05:45 108-88-32.0 2
Xylene (Total) 222 ug/L 06/29/19 05:45 1330-20-76.0 2
Surrogates
1,2-Dichloroethane-d4 (S) 93 %. 06/29/19 05:45 17060-07-075-125 2
Toluene-d8 (S) 101 %. 06/29/19 05:45 2037-26-575-125 2
4-Bromofluorobenzene (S) 101 %. 06/29/19 05:45 460-00-475-125 2
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Sample: MW-16 Lab ID: 10479722003 Collected: 06/17/19 14:10 Received: 06/18/19 08:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range ND ug/L 06/28/19 18:29 68334-30-506/20/19 16:05417 1
Motor Oil Range ND ug/L 06/28/19 18:2906/20/19 16:05417 1
Surrogates
o-Terphenyl (S) 86 %. 06/28/19 18:29 84-15-106/20/19 16:0550-150 1
n-Triacontane (S) 83 %. 06/28/19 18:29 638-68-606/20/19 16:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 06/27/19 08:12100 1
Surrogates
a,a,a-Trifluorotoluene (S) 98 %. 06/27/19 08:12 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 06/29/19 02:41 71-43-21.0 1
Ethylbenzene ND ug/L 06/29/19 02:41 100-41-41.0 1
Toluene ND ug/L 06/29/19 02:41 108-88-31.0 1
Xylene (Total) ND ug/L 06/29/19 02:41 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 94 %. 06/29/19 02:41 17060-07-075-125 1
Toluene-d8 (S) 102 %. 06/29/19 02:41 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 06/29/19 02:41 460-00-475-125 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Sample: MW-17 Lab ID: 10479722004 Collected: 06/17/19 13:10 Received: 06/18/19 08:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range 902 ug/L 06/28/19 18:40 68334-30-506/20/19 16:05385 1
Motor Oil Range ND ug/L 06/28/19 18:4006/20/19 16:05385 1
Surrogates
o-Terphenyl (S) 88 %. 06/28/19 18:40 84-15-106/20/19 16:0550-150 1
n-Triacontane (S) 82 %. 06/28/19 18:40 638-68-606/20/19 16:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas 443 ug/L 06/27/19 08:29 G-100 1
Surrogates
a,a,a-Trifluorotoluene (S) 90 %. 06/27/19 08:29 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene 95.9 ug/L 06/29/19 02:58 71-43-21.0 1
Ethylbenzene 11.0 ug/L 06/29/19 02:58 100-41-41.0 1
Toluene 1.3 ug/L 06/29/19 02:58 108-88-31.0 1
Xylene (Total) 88.1 ug/L 06/29/19 02:58 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 93 %. 06/29/19 02:58 17060-07-075-125 1
Toluene-d8 (S) 102 %. 06/29/19 02:58 2037-26-575-125 1
4-Bromofluorobenzene (S) 100 %. 06/29/19 02:58 460-00-475-125 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Sample: MW-18 Lab ID: 10479722005 Collected: 06/17/19 12:39 Received: 06/18/19 08:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range ND ug/L 06/28/19 18:51 68334-30-506/20/19 16:05385 1
Motor Oil Range ND ug/L 06/28/19 18:5106/20/19 16:05385 1
Surrogates
o-Terphenyl (S) 87 %. 06/28/19 18:51 84-15-106/20/19 16:0550-150 1
n-Triacontane (S) 88 %. 06/28/19 18:51 638-68-606/20/19 16:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 06/27/19 08:46100 1
Surrogates
a,a,a-Trifluorotoluene (S) 91 %. 06/27/19 08:46 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 06/29/19 03:15 71-43-21.0 1
Ethylbenzene ND ug/L 06/29/19 03:15 100-41-41.0 1
Toluene ND ug/L 06/29/19 03:15 108-88-31.0 1
Xylene (Total) ND ug/L 06/29/19 03:15 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 94 %. 06/29/19 03:15 17060-07-075-125 1
Toluene-d8 (S) 99 %. 06/29/19 03:15 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 06/29/19 03:15 460-00-475-125 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Sample: MW-19 Lab ID: 10479722006 Collected: 06/17/19 13:41 Received: 06/18/19 08:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range ND ug/L 06/28/19 19:03 68334-30-506/20/19 16:05400 1
Motor Oil Range ND ug/L 06/28/19 19:0306/20/19 16:05400 1
Surrogates
o-Terphenyl (S) 64 %. 06/28/19 19:03 84-15-106/20/19 16:0550-150 1
n-Triacontane (S) 62 %. 06/28/19 19:03 638-68-606/20/19 16:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 06/27/19 09:03100 1
Surrogates
a,a,a-Trifluorotoluene (S) 91 %. 06/27/19 09:03 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 06/29/19 03:31 71-43-21.0 1
Ethylbenzene ND ug/L 06/29/19 03:31 100-41-41.0 1
Toluene ND ug/L 06/29/19 03:31 108-88-31.0 1
Xylene (Total) ND ug/L 06/29/19 03:31 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 91 %. 06/29/19 03:31 17060-07-075-125 1
Toluene-d8 (S) 101 %. 06/29/19 03:31 2037-26-575-125 1
4-Bromofluorobenzene (S) 99 %. 06/29/19 03:31 460-00-475-125 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Sample: Dup-1 Lab ID: 10479722007 Collected: 06/17/19 12:00 Received: 06/18/19 08:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range ND ug/L 06/28/19 19:25 68334-30-506/20/19 16:05400 1
Motor Oil Range ND ug/L 06/28/19 19:2506/20/19 16:05400 1
Surrogates
o-Terphenyl (S) 74 %. 06/28/19 19:25 84-15-106/20/19 16:0550-150 1
n-Triacontane (S) 68 %. 06/28/19 19:25 638-68-606/20/19 16:0550-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 06/27/19 09:20100 1
Surrogates
a,a,a-Trifluorotoluene (S) 93 %. 06/27/19 09:20 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 06/29/19 03:48 71-43-21.0 1
Ethylbenzene ND ug/L 06/29/19 03:48 100-41-41.0 1
Toluene ND ug/L 06/29/19 03:48 108-88-31.0 1
Xylene (Total) ND ug/L 06/29/19 03:48 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 93 %. 06/29/19 03:48 17060-07-075-125 1
Toluene-d8 (S) 99 %. 06/29/19 03:48 2037-26-575-125 1
4-Bromofluorobenzene (S) 97 %. 06/29/19 03:48 460-00-475-125 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Sample: TB Lab ID: 10479722008 Collected: 06/17/19 07:00 Received: 06/18/19 08:45 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 06/27/19 10:28100 1
Surrogates
a,a,a-Trifluorotoluene (S) 91 %. 06/27/19 10:28 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

Benzene ND ug/L 06/29/19 12:31 71-43-21.0 1
Ethylbenzene ND ug/L 06/29/19 12:31 100-41-41.0 1
Toluene ND ug/L 06/29/19 12:31 108-88-31.0 1
Xylene (Total) ND ug/L 06/29/19 12:31 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 94 %. 06/29/19 12:31 17060-07-075-125 1
Toluene-d8 (S) 99 %. 06/29/19 12:31 2037-26-575-125 1
4-Bromofluorobenzene (S) 100 %. 06/29/19 12:31 460-00-475-125 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

615638
NWTPH-Gx

NWTPH-Gx
NWTPH-Gx Water

Associated Lab Samples: 10479722001, 10479722002, 10479722003, 10479722004, 10479722005, 10479722006, 10479722007,
10479722008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3325800
Associated Lab Samples: 10479722001, 10479722002, 10479722003, 10479722004, 10479722005, 10479722006, 10479722007,

10479722008

Matrix: Water

Analyzed

TPH as Gas ug/L ND 100 06/27/19 02:16
a,a,a-Trifluorotoluene (S) %. 96 50-150 06/27/19 02:16

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3325801
Associated Lab Samples: 10479722001, 10479722002, 10479722003, 10479722004, 10479722005, 10479722006, 10479722007,

10479722008

Matrix: Water

Analyzed

TPH as Gas ug/L ND 100 06/27/19 02:33
a,a,a-Trifluorotoluene (S) %. 100 50-150 06/27/19 02:33

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3325802LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

3325803

TPH as Gas ug/L 11001000 110 75-12595951 15 20
a,a,a-Trifluorotoluene (S) %. 95 50-15098

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3327016MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10480470004

3327017

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

TPH as Gas ug/L 1000 109 75-125106 3 301000ND 1090 1060
a,a,a-Trifluorotoluene (S) %. 96 50-150102

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10480470005
3327018SAMPLE DUPLICATE:

TPH as Gas ug/L ND G-30ND
a,a,a-Trifluorotoluene (S) %. 9293
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10480470006
3327019SAMPLE DUPLICATE:

TPH as Gas ug/L ND 30ND
a,a,a-Trifluorotoluene (S) %. 9493
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

616475
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 10479722001, 10479722002, 10479722003, 10479722004, 10479722005, 10479722006, 10479722007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3329992
Associated Lab Samples: 10479722001, 10479722002, 10479722003, 10479722004, 10479722005, 10479722006, 10479722007

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 06/29/19 01:01
Ethylbenzene ug/L ND 1.0 06/29/19 01:01
Toluene ug/L ND 1.0 06/29/19 01:01
Xylene (Total) ug/L ND 3.0 06/29/19 01:01
1,2-Dichloroethane-d4 (S) %. 93 75-125 06/29/19 01:01
4-Bromofluorobenzene (S) %. 99 75-125 06/29/19 01:01
Toluene-d8 (S) %. 99 75-125 06/29/19 01:01

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3329993LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 23.620 118 75-125
Ethylbenzene ug/L 21.220 106 75-125
Toluene ug/L 22.120 110 75-125
Xylene (Total) ug/L 62.860 105 75-125
1,2-Dichloroethane-d4 (S) %. 97 75-125
4-Bromofluorobenzene (S) %. 101 75-125
Toluene-d8 (S) %. 103 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3330142MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10479722001

3330143

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 20 129 30-150122 6 3020ND 25.8 24.3
Ethylbenzene ug/L 20 116 30-150113 2 3020ND 23.1 22.6
Toluene ug/L 20 120 30-150118 2 3020ND 24.1 23.5
Xylene (Total) ug/L 60 112 30-150111 2 3060ND 67.3 66.3
1,2-Dichloroethane-d4 (S) %. 92 75-12594
4-Bromofluorobenzene (S) %. 101 75-125103
Toluene-d8 (S) %. 104 75-125103
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

616546
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 10479722008

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3330551
Associated Lab Samples: 10479722008

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 06/29/19 11:41
Ethylbenzene ug/L ND 1.0 06/29/19 11:41
Toluene ug/L ND 1.0 06/29/19 11:41
Xylene (Total) ug/L ND 3.0 06/29/19 11:41
1,2-Dichloroethane-d4 (S) %. 91 75-125 06/29/19 11:41
4-Bromofluorobenzene (S) %. 99 75-125 06/29/19 11:41
Toluene-d8 (S) %. 100 75-125 06/29/19 11:41

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3330552LABORATORY CONTROL SAMPLE:
LCSSpike

Benzene ug/L 22.020 110 75-125
Ethylbenzene ug/L 20.320 102 75-125
Toluene ug/L 21.420 107 75-125
Xylene (Total) ug/L 59.260 99 75-125
1,2-Dichloroethane-d4 (S) %. 90 75-125
4-Bromofluorobenzene (S) %. 103 75-125
Toluene-d8 (S) %. 104 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3330553MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10480541002

3330554

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Benzene ug/L 20 119 30-150129 8 3020ND 23.8 25.7
Ethylbenzene ug/L 20 107 30-150119 10 3020ND 21.5 23.8
Toluene ug/L 20 113 30-150125 10 3020ND 22.5 25.0
Xylene (Total) ug/L 60 106 30-150115 9 3060ND 63.4 69.1
1,2-Dichloroethane-d4 (S) %. HS97 75-12591
4-Bromofluorobenzene (S) %. 104 75-125100
Toluene-d8 (S) %. 103 75-125104

REPORT OF LABORATORY ANALYSIS
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

614389
EPA Mod. 3510C

NWTPH-Dx
NWTPH-Dx GCS LV

Associated Lab Samples: 10479722001, 10479722002, 10479722003, 10479722004, 10479722005, 10479722006, 10479722007

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3319007
Associated Lab Samples: 10479722001, 10479722002, 10479722003, 10479722004, 10479722005, 10479722006, 10479722007

Matrix: Water

Analyzed

Diesel Fuel Range ug/L ND 400 06/28/19 16:25
Motor Oil Range ug/L ND 400 06/28/19 16:25
n-Triacontane (S) %. 96 50-150 06/28/19 16:25
o-Terphenyl (S) %. 85 50-150 06/28/19 16:25

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3319008LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

3319009

Diesel Fuel Range ug/L 19702000 99 50-150971950 1 20
Motor Oil Range ug/L 18802000 94 50-150931860 1 20
n-Triacontane (S) %. 96 50-15089
o-Terphenyl (S) %. 90 50-15092

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10479913002
3319010SAMPLE DUPLICATE:

Diesel Fuel Range ug/L 359J 30ND
Motor Oil Range ug/L ND 30ND
n-Triacontane (S) %. 8188
o-Terphenyl (S) %. 8289

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10479722006
3319011SAMPLE DUPLICATE:

Diesel Fuel Range ug/L 443 30ND
Motor Oil Range ug/L ND 30ND
n-Triacontane (S) %. 8662
o-Terphenyl (S) %. 8964

REPORT OF LABORATORY ANALYSIS
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QUALIFIERS

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M

ANALYTE QUALIFIERS

Late peaks present outside the GRO window.G+
Early peaks present outside the GRO window.G-
Results are from sample aliquot taken from VOA vial with headspace (air bubble greater than 6 mm diameter).HS

REPORT OF LABORATORY ANALYSIS
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METHOD CROSS REFERENCE TABLE

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Parameter Matrix Preparation MethodAnalytical Method

8260B MSV UST Water SW-846 8260B/5030B N/A
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10479722
11145929 P66 Yakima

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10479722001 614389 616346MW-8 EPA Mod. 3510C NWTPH-Dx
10479722002 614389 616346MW-15 EPA Mod. 3510C NWTPH-Dx
10479722003 614389 616346MW-16 EPA Mod. 3510C NWTPH-Dx
10479722004 614389 616346MW-17 EPA Mod. 3510C NWTPH-Dx
10479722005 614389 616346MW-18 EPA Mod. 3510C NWTPH-Dx
10479722006 614389 616346MW-19 EPA Mod. 3510C NWTPH-Dx
10479722007 614389 616346Dup-1 EPA Mod. 3510C NWTPH-Dx

10479722001 615638MW-8 NWTPH-Gx
10479722002 615638MW-15 NWTPH-Gx
10479722003 615638MW-16 NWTPH-Gx
10479722004 615638MW-17 NWTPH-Gx
10479722005 615638MW-18 NWTPH-Gx
10479722006 615638MW-19 NWTPH-Gx
10479722007 615638Dup-1 NWTPH-Gx
10479722008 615638TB NWTPH-Gx

10479722001 616475MW-8 EPA 8260B
10479722002 616475MW-15 EPA 8260B
10479722003 616475MW-16 EPA 8260B
10479722004 616475MW-17 EPA 8260B
10479722005 616475MW-18 EPA 8260B
10479722006 616475MW-19 EPA 8260B
10479722007 616475Dup-1 EPA 8260B

10479722008 616546TB EPA 8260B

REPORT OF LABORATORY ANALYSIS
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September 26, 2019

LIMS USE: FR - MATTHEW DAVIS
LIMS OBJECT ID: 10491782

10491782
Project:
Pace Project No.:

RE:

Matthew Davis
GHD Services Inc.
3600 Port of Tacoma Road
Suite 302
Tacoma, WA 98424

11145929 P66 Yakima

Dear Matthew Davis:
Enclosed are the analytical results for sample(s) received by the laboratory on September 17, 2019.
The results relate only to the samples included in this report. Results reported herein conform to the
most current, applicable TNI/NELAC standards and the laboratory's Quality Assurance Manual,
where applicable, unless otherwise noted in the body of the report.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Jennifer Gross
jennifer.gross@pacelabs.com

Project Manager
(206)957-2426

Enclosures

cc: Rosemarie Borths, GHD Services Inc.
Jeffrey Cloud, GHD Services Inc.
Heather Gadwa, GHD

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

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Minnesota Certification IDs
1700 Elm Street SE, Minneapolis, MN  55414-2485
A2LA Certification #: 2926.01
Alabama Certification #: 40770
Alaska Contaminated Sites Certification #: 17-009
Alaska DW Certification #: MN00064
Arizona Certification #: AZ0014
Arkansas DW Certification #: MN00064
Arkansas WW Certification #: 88-0680
California Certification #: 2929
CNMI Saipan Certification #: MP0003
Colorado Certification #: MN00064
Connecticut Certification #: PH-0256
EPA Region 8+Wyoming DW Certification #: via MN 027-
053-137
Florida Certification #: E87605
Georgia Certification #: 959
Guam EPA Certification #: MN00064
Hawaii Certification #: MN00064
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification #: C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky DW Certification #: 90062
Kentucky WW Certification #: 90062
Louisiana DEQ Certification #: 03086
Louisiana DW Certification #: MN00064
Maine Certification #: MN00064
Maryland Certification #: 322
Massachusetts Certification #: M-MN064
Michigan Certification #: 9909
Minnesota Certification #: 027-053-137

Minnesota Dept of Ag Certifcation #: via MN 027-053-137
Minnesota Petrofund Certification #: 1240
Mississippi Certification #: MN00064
Missouri Certification #: 10100
Montana Certification #: CERT0092
Nebraska Certification #: NE-OS-18-06
Nevada Certification #: MN00064
New Hampshire Certification #: 2081
New Jersey Certification #: MN002
New York Certification #: 11647
North Carolina DW Certification #: 27700
North Carolina WW Certification #: 530
North Dakota Certification #: R-036
Ohio DW Certification #: 41244
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Primary Certification #: MN300001
Oregon Secondary Certification #: MN200001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification #: MN00064
South Carolina Certification #:74003001
Tennessee Certification #: TN02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Vermont Certification #: VT-027053137
Virginia Certification #: 460163
Washington Certification #: C486
West Virginia DEP Certification #: 382
West Virginia DW Certification #: 9952 C
Wisconsin Certification #: 999407970
Wyoming UST Certification #: via A2LA 2926.01

REPORT OF LABORATORY ANALYSIS
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SAMPLE SUMMARY

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Lab ID Sample ID Matrix Date Collected Date Received

10491782001 MW-8 Water 09/16/19 11:50 09/17/19 08:40

10491782002 MW-15 Water 09/16/19 13:00 09/17/19 08:40

10491782003 MW-19 Water 09/16/19 12:26 09/17/19 08:40

10491782004 Dup-1 Water 09/16/19 12:00 09/17/19 08:40

10491782005 TB Water 09/16/19 06:00 09/17/19 08:40

REPORT OF LABORATORY ANALYSIS
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SAMPLE ANALYTE COUNT

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Lab ID Sample ID Method
Analytes
Reported LaboratoryAnalysts

10491782001 MW-8 NWTPH-Dx 4 PASI-MEC2

NWTPH-Gx 2 PASI-MMJD

EPA 8260B 11 PASI-MDS2

10491782002 MW-15 NWTPH-Dx 4 PASI-MJVM

NWTPH-Gx 2 PASI-MMJD

EPA 8260B 11 PASI-MDS2

10491782003 MW-19 NWTPH-Dx 4 PASI-MJVM

NWTPH-Gx 2 PASI-MMJD

EPA 8260B 11 PASI-MDS2

10491782004 Dup-1 NWTPH-Dx 4 PASI-MJVM

NWTPH-Gx 2 PASI-MMJD

EPA 8260B 11 PASI-MDS2

10491782005 TB NWTPH-Gx 2 PASI-MMJD

EPA 8260B 11 PASI-MDS2

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Method:

Client: GHD Services Inc

NWTPH-Dx

Date: September 26, 2019

Description: NWTPH-Dx GCS LV

General Information:
4 samples were analyzed for NWTPH-Dx.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Sample Preparation:
The samples were prepared in accordance with EPA Mod. 3510C with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:
Analyte Comments:

QC Batch: 632900

1M: Surrogate recovery outside laboratory control limits due to an emulsion forming during extraction.
• MW-19  (Lab ID: 10491782003)

• n-Triacontane (S)

REPORT OF LABORATORY ANALYSIS
This report shall not be reproduced, except in full,
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PROJECT NARRATIVE

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Method:

Client: GHD Services Inc

NWTPH-Gx

Date: September 26, 2019

Description: NWTPH-Gx GCV

General Information:
5 samples were analyzed for NWTPH-Gx.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Duplicate Sample:
All duplicate sample results were within method acceptance criteria with any exceptions noted below.

Additional Comments:

REPORT OF LABORATORY ANALYSIS
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PROJECT NARRATIVE

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Method:

Client: GHD Services Inc

EPA 8260B

Date: September 26, 2019

Description: 8260B MSV UST

General Information:
5 samples were analyzed for EPA 8260B.  All samples were received in acceptable condition with any exceptions noted below or on the
chain-of custody and/or the sample condition upon receipt form (SCUR) attached at the end of this report.

Hold Time:
The samples were analyzed within the method required hold times with any exceptions noted below.

Initial Calibrations (including MS Tune as applicable):
All criteria were within method requirements with any exceptions noted below.

Continuing Calibration:
All criteria were within method requirements with any exceptions noted below.

Internal Standards:
All internal standards were within QC limits with any exceptions noted below.

Surrogates:
All surrogates were within QC limits with any exceptions noted below.

Method Blank:
All analytes were below the report limit in the method blank, where applicable, with any exceptions noted below.

Laboratory Control Spike:
All laboratory control spike compounds were within QC limits with any exceptions noted below.

Matrix Spikes:
All percent recoveries and relative percent differences (RPDs) were within acceptance criteria with any exceptions noted below.

Additional Comments:

This data package has been reviewed for quality and completeness and is approved for release.

REPORT OF LABORATORY ANALYSIS
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Sample: MW-8 Lab ID: 10491782001 Collected: 09/16/19 11:50 Received: 09/17/19 08:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range ND ug/L 09/21/19 14:33 68334-30-509/18/19 15:38392 1
Motor Oil Range ND ug/L 09/21/19 14:3309/18/19 15:38392 1
Surrogates
o-Terphenyl (S) 59 %. 09/21/19 14:33 84-15-109/18/19 15:3850-150 1
n-Triacontane (S) 51 %. 09/21/19 14:33 638-68-609/18/19 15:3850-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 09/21/19 09:53 G-100 1
Surrogates
a,a,a-Trifluorotoluene (S) 74 %. 09/21/19 09:53 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

1,2-Dibromoethane (EDB) ND ug/L 09/21/19 14:56 106-93-41.0 1
1,2-Dichloroethane ND ug/L 09/21/19 14:56 107-06-21.0 1
Benzene 13.1 ug/L 09/21/19 14:56 71-43-21.0 1
Ethylbenzene 5.5 ug/L 09/21/19 14:56 100-41-41.0 1
Methyl-tert-butyl ether ND ug/L 09/21/19 14:56 1634-04-41.0 1
Naphthalene ND ug/L 09/21/19 14:56 91-20-34.0 1
Toluene ND ug/L 09/21/19 14:56 108-88-31.0 1
Xylene (Total) 3.0 ug/L 09/21/19 14:56 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 102 %. 09/21/19 14:56 17060-07-075-125 1
Toluene-d8 (S) 100 %. 09/21/19 14:56 2037-26-575-125 1
4-Bromofluorobenzene (S) 100 %. 09/21/19 14:56 460-00-475-125 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Sample: MW-15 Lab ID: 10491782002 Collected: 09/16/19 13:00 Received: 09/17/19 08:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range 1590 ug/L 09/19/19 23:08 68334-30-509/18/19 15:38417 1
Motor Oil Range ND ug/L 09/19/19 23:0809/18/19 15:38417 1
Surrogates
o-Terphenyl (S) 72 %. 09/19/19 23:08 84-15-109/18/19 15:3850-150 1
n-Triacontane (S) 67 %. 09/19/19 23:08 638-68-609/18/19 15:3850-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas 3080 ug/L 09/21/19 10:10 G+,G-100 1
Surrogates
a,a,a-Trifluorotoluene (S) 88 %. 09/21/19 10:10 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

1,2-Dibromoethane (EDB) ND ug/L 09/21/19 16:38 106-93-45.0 5
1,2-Dichloroethane ND ug/L 09/21/19 16:38 107-06-25.0 5
Benzene 639 ug/L 09/21/19 16:38 71-43-25.0 5
Ethylbenzene 147 ug/L 09/21/19 16:38 100-41-45.0 5
Methyl-tert-butyl ether ND ug/L 09/21/19 16:38 1634-04-45.0 5
Naphthalene ND ug/L 09/21/19 16:38 91-20-320.0 5
Toluene 10.0 ug/L 09/21/19 16:38 108-88-35.0 5
Xylene (Total) 115 ug/L 09/21/19 16:38 1330-20-715.0 5
Surrogates
1,2-Dichloroethane-d4 (S) 101 %. 09/21/19 16:38 17060-07-075-125 5
Toluene-d8 (S) 98 %. 09/21/19 16:38 2037-26-575-125 5
4-Bromofluorobenzene (S) 101 %. 09/21/19 16:38 460-00-475-125 5
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Sample: MW-19 Lab ID: 10491782003 Collected: 09/16/19 12:26 Received: 09/17/19 08:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range 818 ug/L 09/19/19 23:19 68334-30-509/18/19 15:38392 1
Motor Oil Range ND ug/L 09/19/19 23:1909/18/19 15:38392 1
Surrogates
o-Terphenyl (S) 61 %. 09/19/19 23:19 84-15-109/18/19 15:3850-150 1
n-Triacontane (S) 47 %. 09/19/19 23:19 638-68-6 1M09/18/19 15:3850-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 09/25/19 19:47100 1
Surrogates
a,a,a-Trifluorotoluene (S) 76 %. 09/25/19 19:47 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

1,2-Dibromoethane (EDB) ND ug/L 09/21/19 15:14 106-93-41.0 1
1,2-Dichloroethane ND ug/L 09/21/19 15:14 107-06-21.0 1
Benzene 2.7 ug/L 09/21/19 15:14 71-43-21.0 1
Ethylbenzene ND ug/L 09/21/19 15:14 100-41-41.0 1
Methyl-tert-butyl ether ND ug/L 09/21/19 15:14 1634-04-41.0 1
Naphthalene ND ug/L 09/21/19 15:14 91-20-34.0 1
Toluene ND ug/L 09/21/19 15:14 108-88-31.0 1
Xylene (Total) ND ug/L 09/21/19 15:14 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 102 %. 09/21/19 15:14 17060-07-075-125 1
Toluene-d8 (S) 98 %. 09/21/19 15:14 2037-26-575-125 1
4-Bromofluorobenzene (S) 102 %. 09/21/19 15:14 460-00-475-125 1
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#=AR#

ANALYTICAL RESULTS

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Sample: Dup-1 Lab ID: 10491782004 Collected: 09/16/19 12:00 Received: 09/17/19 08:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-Dx  Preparation Method: EPA Mod. 3510CNWTPH-Dx GCS LV

Diesel Fuel Range 984 ug/L 09/19/19 23:31 68334-30-509/18/19 15:38400 1
Motor Oil Range ND ug/L 09/19/19 23:3109/18/19 15:38400 1
Surrogates
o-Terphenyl (S) 65 %. 09/19/19 23:31 84-15-109/18/19 15:3850-150 1
n-Triacontane (S) 61 %. 09/19/19 23:31 638-68-609/18/19 15:3850-150 1

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 09/21/19 10:44100 1
Surrogates
a,a,a-Trifluorotoluene (S) 76 %. 09/21/19 10:44 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

1,2-Dibromoethane (EDB) ND ug/L 09/21/19 15:30 106-93-41.0 1
1,2-Dichloroethane ND ug/L 09/21/19 15:30 107-06-21.0 1
Benzene 2.7 ug/L 09/21/19 15:30 71-43-21.0 1
Ethylbenzene ND ug/L 09/21/19 15:30 100-41-41.0 1
Methyl-tert-butyl ether ND ug/L 09/21/19 15:30 1634-04-41.0 1
Naphthalene ND ug/L 09/21/19 15:30 91-20-34.0 1
Toluene ND ug/L 09/21/19 15:30 108-88-31.0 1
Xylene (Total) ND ug/L 09/21/19 15:30 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 101 %. 09/21/19 15:30 17060-07-075-125 1
Toluene-d8 (S) 99 %. 09/21/19 15:30 2037-26-575-125 1
4-Bromofluorobenzene (S) 101 %. 09/21/19 15:30 460-00-475-125 1
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ANALYTICAL RESULTS

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Sample: TB Lab ID: 10491782005 Collected: 09/16/19 06:00 Received: 09/17/19 08:40 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

Analytical Method: NWTPH-GxNWTPH-Gx GCV

TPH as Gas ND ug/L 09/21/19 11:01100 1
Surrogates
a,a,a-Trifluorotoluene (S) 76 %. 09/21/19 11:01 98-08-850-150 1

Analytical Method: EPA 8260B8260B MSV UST

1,2-Dibromoethane (EDB) ND ug/L 09/21/19 12:08 106-93-41.0 1
1,2-Dichloroethane ND ug/L 09/21/19 12:08 107-06-21.0 1
Benzene ND ug/L 09/21/19 12:08 71-43-21.0 1
Ethylbenzene ND ug/L 09/21/19 12:08 100-41-41.0 1
Methyl-tert-butyl ether ND ug/L 09/21/19 12:08 1634-04-41.0 1
Naphthalene ND ug/L 09/21/19 12:08 91-20-34.0 1
Toluene ND ug/L 09/21/19 12:08 108-88-31.0 1
Xylene (Total) ND ug/L 09/21/19 12:08 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 101 %. 09/21/19 12:08 17060-07-075-125 1
Toluene-d8 (S) 99 %. 09/21/19 12:08 2037-26-575-125 1
4-Bromofluorobenzene (S) 103 %. 09/21/19 12:08 460-00-475-125 1
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QUALITY CONTROL DATA

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

633384
NWTPH-Gx

NWTPH-Gx
NWTPH-Gx Water

Associated Lab Samples: 10491782001, 10491782002, 10491782004, 10491782005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3414663
Associated Lab Samples: 10491782001, 10491782002, 10491782004, 10491782005

Matrix: Water

Analyzed

TPH as Gas ug/L ND 100 09/21/19 03:22
a,a,a-Trifluorotoluene (S) %. 79 50-150 09/21/19 03:22

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3414664
Associated Lab Samples: 10491782001, 10491782002, 10491782004, 10491782005

Matrix: Water

Analyzed

TPH as Gas ug/L ND 100 09/21/19 06:29
a,a,a-Trifluorotoluene (S) %. 74 50-150 09/21/19 06:29

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3414665LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

3414666

TPH as Gas ug/L 11201000 112 75-1251091090 3 20
a,a,a-Trifluorotoluene (S) %. 87 50-15089

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10491720001
3414669SAMPLE DUPLICATE:

TPH as Gas ug/L ND 30<38.3
a,a,a-Trifluorotoluene (S) %. 7375

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10491720007
3415417SAMPLE DUPLICATE:

TPH as Gas ug/L 1090 G-10 30987
a,a,a-Trifluorotoluene (S) %. 7774
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

634292
NWTPH-Gx

NWTPH-Gx
NWTPH-Gx Water

Associated Lab Samples: 10491782003

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3418935
Associated Lab Samples: 10491782003

Matrix: Water

Analyzed

TPH as Gas ug/L ND 100 09/25/19 19:30
a,a,a-Trifluorotoluene (S) %. 70 50-150 09/25/19 19:30

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3418936
Associated Lab Samples: 10491782003

Matrix: Water

Analyzed

TPH as Gas ug/L ND 100 09/25/19 22:18
a,a,a-Trifluorotoluene (S) %. 73 50-150 09/25/19 22:18

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3418937LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

3418938

TPH as Gas ug/L 9521000 95 75-12590896 6 20
a,a,a-Trifluorotoluene (S) %. 90 50-15086

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10491720003
3418939SAMPLE DUPLICATE:

TPH as Gas ug/L 5050 G+13 305740
a,a,a-Trifluorotoluene (S) %. 7473

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10491782003
3418947SAMPLE DUPLICATE:

TPH as Gas ug/L 45.2J 30ND
a,a,a-Trifluorotoluene (S) %. 7276
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

633740
EPA 8260B

EPA 8260B
8260B MSV UST-WATER

Associated Lab Samples: 10491782001, 10491782002, 10491782003, 10491782004, 10491782005

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3416610
Associated Lab Samples: 10491782001, 10491782002, 10491782003, 10491782004, 10491782005

Matrix: Water

Analyzed

1,2-Dibromoethane (EDB) ug/L ND 1.0 09/21/19 11:51
1,2-Dichloroethane ug/L ND 1.0 09/21/19 11:51
Benzene ug/L ND 1.0 09/21/19 11:51
Ethylbenzene ug/L ND 1.0 09/21/19 11:51
Methyl-tert-butyl ether ug/L ND 1.0 09/21/19 11:51
Naphthalene ug/L ND 4.0 09/21/19 11:51
Toluene ug/L ND 1.0 09/21/19 11:51
Xylene (Total) ug/L ND 3.0 09/21/19 11:51
1,2-Dichloroethane-d4 (S) %. 101 75-125 09/21/19 11:51
4-Bromofluorobenzene (S) %. 103 75-125 09/21/19 11:51
Toluene-d8 (S) %. 99 75-125 09/21/19 11:51

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3416611LABORATORY CONTROL SAMPLE:
LCSSpike

1,2-Dibromoethane (EDB) ug/L 21.220 106 75-125
1,2-Dichloroethane ug/L 19.420 97 71-125
Benzene ug/L 17.720 88 75-125
Ethylbenzene ug/L 19.220 96 75-125
Methyl-tert-butyl ether ug/L 16.920 84 75-125
Naphthalene ug/L 20.520 103 63-125
Toluene ug/L 19.520 97 75-125
Xylene (Total) ug/L 58.760 98 75-125
1,2-Dichloroethane-d4 (S) %. 103 75-125
4-Bromofluorobenzene (S) %. 100 75-125
Toluene-d8 (S) %. 103 75-125

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3416633MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10491640004

3416634

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

1,2-Dibromoethane (EDB) ug/L 20 98 30-15096 3 3020ND 19.7 19.2
1,2-Dichloroethane ug/L 20 91 30-15088 4 3020ND 18.3 17.7
Benzene ug/L 20 89 30-15086 3 3020ND 18.3 17.9
Ethylbenzene ug/L 20 97 30-15095 2 3020ND 19.4 19.0
Methyl-tert-butyl ether ug/L 20 79 30-15079 0 3020ND 16.0 16.0
Naphthalene ug/L 20 103 30-150106 3 3020ND 20.6 21.3
Toluene ug/L 20 96 30-15094 2 3020ND 19.4 19.0
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

Parameter Units
MS

Result
% Rec
Limits Qual% RecConc.

3416633MATRIX SPIKE & MATRIX SPIKE DUPLICATE:

MSSpike
Result

10491640004

3416634

MSD
Result

MSD
% Rec RPD RPD

Max
MSDMS
Spike
Conc.

Xylene (Total) ug/L 60 97 30-15095 2 3060ND 58.0 56.7
1,2-Dichloroethane-d4 (S) %. 101 75-125102
4-Bromofluorobenzene (S) %. 102 75-125101
Toluene-d8 (S) %. 102 75-125102
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#=QC#

QUALITY CONTROL DATA

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Results presented on this page are in the units indicated by the "Units" column except where an alternate unit is presented to the right of the result.  

QC Batch:
QC Batch Method:

Analysis Method:
Analysis Description:

632900
EPA Mod. 3510C

NWTPH-Dx
NWTPH-Dx GCS LV

Associated Lab Samples: 10491782001, 10491782002, 10491782003, 10491782004

Parameter Units
Blank
Result

Reporting
Limit Qualifiers

METHOD BLANK: 3412312
Associated Lab Samples: 10491782001, 10491782002, 10491782003, 10491782004

Matrix: Water

Analyzed

Diesel Fuel Range ug/L ND 400 09/19/19 22:11
Motor Oil Range ug/L ND 400 09/19/19 22:11
n-Triacontane (S) %. 67 50-150 09/19/19 22:11
o-Terphenyl (S) %. 72 50-150 09/19/19 22:11

Parameter Units
LCS

Result
% Rec
Limits Qualifiers% RecConc.

3412313LABORATORY CONTROL SAMPLE & LCSD:
LCSSpike LCSD

% Rec RPD
Max
RPD

LCSD
Result

3412314

Diesel Fuel Range ug/L 16002000 80 50-150741470 8 20
Motor Oil Range ug/L 17002000 85 50-150771540 10 20
n-Triacontane (S) %. 74 50-15064
o-Terphenyl (S) %. 79 50-15072

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10491782001
3412315SAMPLE DUPLICATE:

Diesel Fuel Range ug/L 107J 30ND
Motor Oil Range ug/L 78.9J 30ND
n-Triacontane (S) %. 5751
o-Terphenyl (S) %. 7059

Parameter Units
Dup

Result
Max
RPD QualifiersRPDResult

10491782004
3412316SAMPLE DUPLICATE:

Diesel Fuel Range ug/L 1100 11 30984
Motor Oil Range ug/L 207J 30ND
n-Triacontane (S) %. 6561
o-Terphenyl (S) %. 7265
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QUALIFIERS

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to dilution of the sample aliquot.
ND - Not Detected at or above adjusted reporting limit.
TNTC - Too Numerous To Count
J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.
MDL - Adjusted Method Detection Limit.
PQL - Practical Quantitation Limit.
RL - Reporting Limit - The lowest concentration value that meets project requirements for quantitative data with known precision and
bias for a specific analyte in a specific matrix.
S - Surrogate
1,2-Diphenylhydrazine decomposes to and cannot be separated from Azobenzene using Method 8270. The result for each analyte is
a combined concentration.
Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.
LCS(D) - Laboratory Control Sample (Duplicate)
MS(D) - Matrix Spike (Duplicate)
DUP - Sample Duplicate
RPD - Relative Percent Difference
NC - Not Calculable.
SG - Silica Gel - Clean-Up
U - Indicates the compound was analyzed for, but not detected.
N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.
Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.
TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M

ANALYTE QUALIFIERS

Surrogate recovery outside laboratory control limits due to an emulsion forming during extraction.1M
Late peaks present outside the GRO window.G+
Early peaks present outside the GRO window.G-
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#=MEXR

METHOD CROSS REFERENCE TABLE

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Parameter Matrix Preparation MethodAnalytical Method

8260B MSV UST Water SW-846 8260B/5030B N/A
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:
Project:

10491782
11145929 P66 Yakima

Lab ID Sample ID QC Batch Method QC Batch Analytical Method
Analytical
Batch

10491782001 632900 633508MW-8 EPA Mod. 3510C NWTPH-Dx
10491782002 632900 633508MW-15 EPA Mod. 3510C NWTPH-Dx
10491782003 632900 633508MW-19 EPA Mod. 3510C NWTPH-Dx
10491782004 632900 633508Dup-1 EPA Mod. 3510C NWTPH-Dx

10491782001 633384MW-8 NWTPH-Gx
10491782002 633384MW-15 NWTPH-Gx

10491782003 634292MW-19 NWTPH-Gx

10491782004 633384Dup-1 NWTPH-Gx
10491782005 633384TB NWTPH-Gx

10491782001 633740MW-8 EPA 8260B
10491782002 633740MW-15 EPA 8260B
10491782003 633740MW-19 EPA 8260B
10491782004 633740Dup-1 EPA 8260B
10491782005 633740TB EPA 8260B
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ANALYTICAL REPORT
Eurofins Calscience LLC
7440 Lincoln Way
Garden Grove, CA 92841
Tel: (714)895-5494

Laboratory Job ID: 570-16789-1
Client Project/Site: P66 Yakima / 11145929

For:
GHD Services Inc.
20818 44th Ave W
Suite 190
Lynnwood, Washington 98036

Attn: Heather Gadwa

Authorized for release by:
1/13/2020 4:09:55 PM

Vikas Patel, Project Manager I
(714)895-5494
vikaspatel@eurofinsus.com

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

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

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Qualifiers

GC Semi VOA
Qualifier Description

H Sample was prepped or analyzed beyond the specified holding time

Qualifier

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

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

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

NC Not Calculated

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

PQL Practical Quantitation Limit

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

Eurofins Calscience LLC
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Case Narrative
Client: GHD Services Inc. Job ID: 570-16789-1
Project/Site: P66 Yakima / 11145929

Job ID: 570-16789-1

Laboratory: Eurofins Calscience LLC

Narrative

Job Narrative

570-16789-1

Comments

No additional comments. 

Receipt 

The samples were received on 12/28/2019 10:30 AM; the samples arrived in good condition, properly preserved and, where required, on 
ice.  The temperature of the cooler at receipt was 4.1º C.

GC/MS VOA 

Method 8260B: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with 
analytical batch 570-43394.

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

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

GC Semi VOA 

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

Organic Prep 
Method 3510C: The following samples were prepared outside of preparation holding time : MW-17 (570-16789-1) and DUP-1 

(570-16789-2).

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

VOA Prep 

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

Eurofins Calscience LLC
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Detection Summary
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Client Sample ID: MW-17 Lab Sample ID: 570-16789-1

 No Detections.

Client Sample ID: DUP-1 Lab Sample ID: 570-16789-2

 No Detections.

Client Sample ID: TB-1 Lab Sample ID: 570-16789-3

 No Detections.

Eurofins Calscience LLC

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 570-16789-1Client Sample ID: MW-17
Matrix: WaterDate Collected: 12/26/19 11:34

Date Received: 12/28/19 10:30
RL

Benzene ND 1.0 ug/L 01/09/20 13:42 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 ug/L 01/09/20 13:42 1Ethylbenzene ND

1.0 ug/L 01/09/20 13:42 1o-Xylene ND

2.0 ug/L 01/09/20 13:42 1m,p-Xylene ND

1.0 ug/L 01/09/20 13:42 1Methyl-t-Butyl Ether (MTBE) ND

1.0 ug/L 01/09/20 13:42 1Toluene ND

3.0 ug/L 01/09/20 13:42 1Xylenes, Total ND

1.0 ug/L 01/09/20 13:42 11,2-Dibromoethane ND

0.50 ug/L 01/09/20 13:42 11,2-Dichloroethane ND

1.0 ug/L 01/09/20 13:42 1Dibromomethane ND

10 ug/L 01/09/20 13:42 1Naphthalene ND

1,2-Dichloroethane-d4 (Surr) 108 80 - 129 01/09/20 13:42 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 91 01/09/20 13:42 177 - 120

Dibromofluoromethane  (Surr) 106 01/09/20 13:42 180 - 128

Toluene-d8 (Surr) 99 01/09/20 13:42 180 - 120

Lab Sample ID: 570-16789-2Client Sample ID: DUP-1
Matrix: WaterDate Collected: 12/26/19 12:00

Date Received: 12/28/19 10:30
RL

Benzene ND 1.0 ug/L 01/09/20 14:12 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 ug/L 01/09/20 14:12 1Ethylbenzene ND

1.0 ug/L 01/09/20 14:12 1o-Xylene ND

2.0 ug/L 01/09/20 14:12 1m,p-Xylene ND

1.0 ug/L 01/09/20 14:12 1Methyl-t-Butyl Ether (MTBE) ND

1.0 ug/L 01/09/20 14:12 1Toluene ND

3.0 ug/L 01/09/20 14:12 1Xylenes, Total ND

1.0 ug/L 01/09/20 14:12 11,2-Dibromoethane ND

0.50 ug/L 01/09/20 14:12 11,2-Dichloroethane ND

1.0 ug/L 01/09/20 14:12 1Dibromomethane ND

10 ug/L 01/09/20 14:12 1Naphthalene ND

1,2-Dichloroethane-d4 (Surr) 109 80 - 129 01/09/20 14:12 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 95 01/09/20 14:12 177 - 120

Dibromofluoromethane  (Surr) 107 01/09/20 14:12 180 - 128

Toluene-d8 (Surr) 98 01/09/20 14:12 180 - 120

Lab Sample ID: 570-16789-3Client Sample ID: TB-1
Matrix: WaterDate Collected: 12/26/19 12:00

Date Received: 12/28/19 10:30
RL

Benzene ND 1.0 ug/L 01/09/20 13:12 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 ug/L 01/09/20 13:12 1Ethylbenzene ND

1.0 ug/L 01/09/20 13:12 1o-Xylene ND

2.0 ug/L 01/09/20 13:12 1m,p-Xylene ND

1.0 ug/L 01/09/20 13:12 1Methyl-t-Butyl Ether (MTBE) ND

1.0 ug/L 01/09/20 13:12 1Toluene ND

Eurofins Calscience LLC
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Client Sample Results
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 570-16789-3Client Sample ID: TB-1
Matrix: WaterDate Collected: 12/26/19 12:00

Date Received: 12/28/19 10:30
RL

Xylenes, Total ND 3.0 ug/L 01/09/20 13:12 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 ug/L 01/09/20 13:12 11,2-Dibromoethane ND

0.50 ug/L 01/09/20 13:12 11,2-Dichloroethane ND

1.0 ug/L 01/09/20 13:12 1Dibromomethane ND

10 ug/L 01/09/20 13:12 1Naphthalene ND

1,2-Dichloroethane-d4 (Surr) 109 80 - 129 01/09/20 13:12 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 92 01/09/20 13:12 177 - 120

Dibromofluoromethane  (Surr) 106 01/09/20 13:12 180 - 128

Toluene-d8 (Surr) 99 01/09/20 13:12 180 - 120

Eurofins Calscience LLC
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Client Sample Results
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC)

Lab Sample ID: 570-16789-1Client Sample ID: MW-17
Matrix: WaterDate Collected: 12/26/19 11:34

Date Received: 12/28/19 10:30
RL

TPH as Gasoline (C4-C13) ND 100 ug/L 01/09/20 14:59 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 87 38 - 134 01/09/20 14:59 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 570-16789-2Client Sample ID: DUP-1
Matrix: WaterDate Collected: 12/26/19 12:00

Date Received: 12/28/19 10:30
RL

TPH as Gasoline (C4-C13) ND 100 ug/L 01/09/20 16:36 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 85 38 - 134 01/09/20 16:36 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 570-16789-3Client Sample ID: TB-1
Matrix: WaterDate Collected: 12/26/19 12:00

Date Received: 12/28/19 10:30
RL

TPH as Gasoline (C4-C13) ND 100 ug/L 01/09/20 13:55 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 86 38 - 134 01/09/20 13:55 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Eurofins Calscience LLC
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Client Sample Results
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)

Lab Sample ID: 570-16789-1Client Sample ID: MW-17
Matrix: WaterDate Collected: 12/26/19 11:34

Date Received: 12/28/19 10:30
RL

TPH as Diesel Range ND H 0.093 mg/L 01/10/20 11:37 01/11/20 18:17 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

n-Octacosane (Surr) 123 68 - 140 01/10/20 11:37 01/11/20 18:17 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 570-16789-2Client Sample ID: DUP-1
Matrix: WaterDate Collected: 12/26/19 12:00

Date Received: 12/28/19 10:30
RL

TPH as Diesel Range ND H 0.093 mg/L 01/10/20 11:37 01/11/20 18:38 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

n-Octacosane (Surr) 133 68 - 140 01/10/20 11:37 01/11/20 18:38 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Eurofins Calscience LLC
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Surrogate Summary
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (80-129) (77-120) (80-128) (80-120)

DCA BFB DBFM TOL

108 91 106 99570-16789-1

Percent Surrogate Recovery (Acceptance Limits)

MW-17

109 95 107 98570-16789-2 DUP-1

109 92 106 99570-16789-3 TB-1

93 103 96 99LCS 570-43394/3 Lab Control Sample

94 104 96 99LCSD 570-43394/4 Lab Control Sample Dup

101 92 101 98MB 570-43394/7 Method Blank

Surrogate Legend

DCA = 1,2-Dichloroethane-d4 (Surr)

BFB = 4-Bromofluorobenzene (Surr)

DBFM = Dibromofluoromethane  (Surr)

TOL = Toluene-d8 (Surr)

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (38-134)

BFB1

87570-16789-1

Percent Surrogate Recovery (Acceptance Limits)

MW-17

95570-16789-1 MS MW-17

96570-16789-1 MSD MW-17

85570-16789-2 DUP-1

86570-16789-3 TB-1

93LCS 570-43440/3 Lab Control Sample

96LCSD 570-43440/4 Lab Control Sample Dup

85MB 570-43440/5 Method Blank

Surrogate Legend

BFB = 4-Bromofluorobenzene (Surr)

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (68-140)

OTCSN

123570-16789-1

Percent Surrogate Recovery (Acceptance Limits)

MW-17

133570-16789-2 DUP-1

127LCS 570-43685/2-A Lab Control Sample

125MB 570-43685/1-A Method Blank

Surrogate Legend

OTCSN = n-Octacosane (Surr)

Eurofins Calscience LLC
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QC Sample Results
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 570-43394/7
Matrix: Water Prep Type: Total/NA
Analysis Batch: 43394

RL

Benzene ND 1.0 ug/L 01/09/20 10:43 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.0 ug/L 01/09/20 10:43 1Ethylbenzene

ND 1.0 ug/L 01/09/20 10:43 1o-Xylene

ND 2.0 ug/L 01/09/20 10:43 1m,p-Xylene

ND 1.0 ug/L 01/09/20 10:43 1Methyl-t-Butyl Ether (MTBE)

ND 1.0 ug/L 01/09/20 10:43 1Toluene

ND 3.0 ug/L 01/09/20 10:43 1Xylenes, Total

ND 1.0 ug/L 01/09/20 10:43 11,2-Dibromoethane

ND 0.50 ug/L 01/09/20 10:43 11,2-Dichloroethane

ND 1.0 ug/L 01/09/20 10:43 1Dibromomethane

ND 10 ug/L 01/09/20 10:43 1Naphthalene

1,2-Dichloroethane-d4 (Surr) 101 80 - 129 01/09/20 10:43 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

92 01/09/20 10:43 14-Bromofluorobenzene (Surr) 77 - 120

101 01/09/20 10:43 1Dibromofluoromethane  (Surr) 80 - 128

98 01/09/20 10:43 1Toluene-d8 (Surr) 80 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 570-43394/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 43394

Benzene 50.0 50.68 ug/L 101 78 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Ethylbenzene 50.0 56.29 ug/L 113 80 - 120

o-Xylene 50.0 59.32 ug/L 119 80 - 125

m,p-Xylene 100 117.6 ug/L 118 80 - 125

Methyl-t-Butyl Ether (MTBE) 50.0 46.84 ug/L 94 77 - 120

Toluene 50.0 53.15 ug/L 106 80 - 122

1,2-Dibromoethane 50.0 50.90 ug/L 102 80 - 120

1,2-Dichloroethane 50.0 51.20 ug/L 102 75 - 123

Dibromomethane 50.0 53.34 ug/L 107 80 - 120

Naphthalene 50.0 44.70 ug/L 89 64 - 136

1,2-Dichloroethane-d4 (Surr) 80 - 129

Surrogate

93

LCS LCS

Qualifier Limits%Recovery

1034-Bromofluorobenzene (Surr) 77 - 120

96Dibromofluoromethane  (Surr) 80 - 128

99Toluene-d8 (Surr) 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 570-43394/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 43394

Benzene 50.0 46.68 ug/L 93 78 - 120 8 21

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Ethylbenzene 50.0 50.56 ug/L 101 80 - 120 11 20

o-Xylene 50.0 54.38 ug/L 109 80 - 125 9 20

Eurofins Calscience LLC

Page 11 of 21 1/13/2020

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



QC Sample Results
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 570-43394/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 43394

m,p-Xylene 100 105.9 ug/L 106 80 - 125 10 30

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Methyl-t-Butyl Ether (MTBE) 50.0 46.99 ug/L 94 77 - 120 0 24

Toluene 50.0 48.34 ug/L 97 80 - 122 9 20

1,2-Dibromoethane 50.0 50.13 ug/L 100 80 - 120 2 30

1,2-Dichloroethane 50.0 49.05 ug/L 98 75 - 123 4 24

Dibromomethane 50.0 50.73 ug/L 101 80 - 120 5 20

Naphthalene 50.0 45.31 ug/L 91 64 - 136 1 30

1,2-Dichloroethane-d4 (Surr) 80 - 129

Surrogate

94

LCSD LCSD

Qualifier Limits%Recovery

1044-Bromofluorobenzene (Surr) 77 - 120

96Dibromofluoromethane  (Surr) 80 - 128

99Toluene-d8 (Surr) 80 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC)

Client Sample ID: Method BlankLab Sample ID: MB 570-43440/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 43440

RL

TPH as Gasoline (C4-C13) ND 100 ug/L 01/09/20 13:14 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

4-Bromofluorobenzene (Surr) 85 38 - 134 01/09/20 13:14 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 570-43440/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 43440

TPH as Gasoline (C4-C13) 2000 1867 ug/L 94 78 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

4-Bromofluorobenzene (Surr) 38 - 134

Surrogate

93

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 570-43440/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 43440

TPH as Gasoline (C4-C13) 2000 1888 ug/L 95 78 - 120 1 10

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 38 - 134

Surrogate

96

LCSD LCSD

Qualifier Limits%Recovery

Eurofins Calscience LLC
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QC Sample Results
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC) (Continued)

Client Sample ID: MW-17Lab Sample ID: 570-16789-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 43440

TPH as Gasoline (C4-C13) ND 2000 1909 ug/L 96 68 - 122

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

4-Bromofluorobenzene (Surr) 38 - 134

Surrogate

95

MS MS

Qualifier Limits%Recovery

Client Sample ID: MW-17Lab Sample ID: 570-16789-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 43440

TPH as Gasoline (C4-C13) ND 2000 1895 ug/L 95 68 - 122 1 18

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 38 - 134

Surrogate

96

MSD MSD

Qualifier Limits%Recovery

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)

Client Sample ID: Method BlankLab Sample ID: MB 570-43685/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 43867 Prep Batch: 43685

RL

TPH as Diesel Range ND 0.10 mg/L 01/10/20 11:37 01/11/20 16:33 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

n-Octacosane (Surr) 125 68 - 140 01/11/20 16:33 1

MB MB

Surrogate

01/10/20 11:37

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Client Sample ID: Lab Control SampleLab Sample ID: LCS 570-43685/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 43867 Prep Batch: 43685

C10-C28 0.800 0.7088 mg/L 89 75 - 117

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

n-Octacosane (Surr) 68 - 140

Surrogate

127

LCS LCS

Qualifier Limits%Recovery

Eurofins Calscience LLC
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QC Association Summary
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

GC/MS VOA

Analysis Batch: 43394

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

Water 8260B570-16789-1 MW-17 Total/NA

Water 8260B570-16789-2 DUP-1 Total/NA

Water 8260B570-16789-3 TB-1 Total/NA

Water 8260BMB 570-43394/7 Method Blank Total/NA

Water 8260BLCS 570-43394/3 Lab Control Sample Total/NA

Water 8260BLCSD 570-43394/4 Lab Control Sample Dup Total/NA

GC VOA

Analysis Batch: 43440

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

Water NWTPH-Gx570-16789-1 MW-17 Total/NA

Water NWTPH-Gx570-16789-2 DUP-1 Total/NA

Water NWTPH-Gx570-16789-3 TB-1 Total/NA

Water NWTPH-GxMB 570-43440/5 Method Blank Total/NA

Water NWTPH-GxLCS 570-43440/3 Lab Control Sample Total/NA

Water NWTPH-GxLCSD 570-43440/4 Lab Control Sample Dup Total/NA

Water NWTPH-Gx570-16789-1 MS MW-17 Total/NA

Water NWTPH-Gx570-16789-1 MSD MW-17 Total/NA

GC Semi VOA

Prep Batch: 43685

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

Water 3510C570-16789-1 MW-17 Total/NA

Water 3510C570-16789-2 DUP-1 Total/NA

Water 3510CMB 570-43685/1-A Method Blank Total/NA

Water 3510CLCS 570-43685/2-A Lab Control Sample Total/NA

Analysis Batch: 43867

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

Water NWTPH-Dx 43685570-16789-1 MW-17 Total/NA

Water NWTPH-Dx 43685570-16789-2 DUP-1 Total/NA

Water NWTPH-Dx 43685MB 570-43685/1-A Method Blank Total/NA

Water NWTPH-Dx 43685LCS 570-43685/2-A Lab Control Sample Total/NA
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Lab Chronicle
Client: GHD Services Inc. Job ID: 570-16789-1
Project/Site: P66 Yakima / 11145929

Client Sample ID: MW-17 Lab Sample ID: 570-16789-1
Matrix: WaterDate Collected: 12/26/19 11:34

Date Received: 12/28/19 10:30

Analysis 8260B NET301/09/20 13:421 ECL 243394

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5 mL 5 mL

Instrument ID: GCMSJJ

Analysis NWTPH-Gx 1 43440 01/09/20 14:59 W6MG ECL 2Total/NA 5 mL 5 mL

GC24Instrument ID:

Prep 3510C 43685 01/10/20 11:37 N5Y3 ECL 1Total/NA 540.2 mL 5 mL

Analysis NWTPH-Dx 1 43867 01/11/20 18:17 I9H5 ECL 1Total/NA

GC48Instrument ID:

Client Sample ID: DUP-1 Lab Sample ID: 570-16789-2
Matrix: WaterDate Collected: 12/26/19 12:00

Date Received: 12/28/19 10:30

Analysis 8260B NET301/09/20 14:121 ECL 243394

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5 mL 5 mL

Instrument ID: GCMSJJ

Analysis NWTPH-Gx 1 43440 01/09/20 16:36 W6MG ECL 2Total/NA 5 mL 5 mL

GC24Instrument ID:

Prep 3510C 43685 01/10/20 11:37 N5Y3 ECL 1Total/NA 539.2 mL 5 mL

Analysis NWTPH-Dx 1 43867 01/11/20 18:38 I9H5 ECL 1Total/NA

GC48Instrument ID:

Client Sample ID: TB-1 Lab Sample ID: 570-16789-3
Matrix: WaterDate Collected: 12/26/19 12:00

Date Received: 12/28/19 10:30

Analysis 8260B NET301/09/20 13:121 ECL 243394

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5 mL 5 mL

Instrument ID: GCMSJJ

Analysis NWTPH-Gx 1 43440 01/09/20 13:55 W6MG ECL 2Total/NA 5 mL 5 mL

GC24Instrument ID:

Laboratory References:

ECL 1 = Eurofins Calscience LLC  Lincoln, 7440 Lincoln Way, Garden Grove, CA 92841, TEL (714)895-5494

ECL 2 = Eurofins Calscience LLC  Lampson, 7445 Lampson Ave, Garden Grove, CA 92841, TEL (714)895-5494
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Accreditation/Certification Summary
Client: GHD Services Inc. Job ID: 570-16789-1
Project/Site: P66 Yakima / 11145929

Laboratory: Eurofins Calscience LLC
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program Identification Number Expiration Date

Arizona AZ0781State 03-13-20

California Los Angeles County Sanitation 

Districts

10109 09-29-20

California SCAQMD LAP 17LA0919 11-30-20

California State 2944 09-29-20

Hawaii State <cert No.> 07-02-20

Nevada State CA00111 07-31-20

Oregon NELAP CA300001 01-29-20

Eurofins Calscience LLC
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Method Summary
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method Method Description LaboratoryProtocol

SW8468260B Volatile Organic Compounds (GC/MS) ECL 2

NWTPHNWTPH-Gx Northwest - Volatile Petroleum Products (GC) ECL 2

NWTPHNWTPH-Dx Northwest - Semi-Volatile Petroleum Products (GC) ECL 1

SW8463510C Liquid-Liquid Extraction (Separatory Funnel) ECL 1

SW8465030C Purge and Trap ECL 2

Protocol References:

NWTPH = Northwest Total Petroleum Hydrocarbon

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

Laboratory References:

ECL 1 = Eurofins Calscience LLC  Lincoln, 7440 Lincoln Way, Garden Grove, CA 92841, TEL (714)895-5494

ECL 2 = Eurofins Calscience LLC  Lampson, 7445 Lampson Ave, Garden Grove, CA 92841, TEL (714)895-5494
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Sample Summary
Job ID: 570-16789-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

570-16789-1 MW-17 Water 12/26/19 11:34 12/28/19 10:30

570-16789-2 DUP-1 Water 12/26/19 12:00 12/28/19 10:30

570-16789-3 TB-1 Water 12/26/19 12:00 12/28/19 10:30

Eurofins Calscience LLC
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Login Sample Receipt Checklist

Client: GHD Services Inc. Job Number: 570-16789-1

Login Number: 16789

Question Answer Comment

Creator: Mindin, Phyo

List Source: Eurofins Calscience

List Number: 1

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

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

TrueSample custody seals, if present, are intact.

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

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

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

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

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

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

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

Eurofins Calscience LLC
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ANALYTICAL REPORT
Eurofins Calscience LLC
7440 Lincoln Way
Garden Grove, CA 92841
Tel: (714)895-5494

Laboratory Job ID: 570-31506-1
Client Project/Site: P66 Yakima / 11145929

For:
GHD Services Inc.
20818 44th Ave W
Suite 190
Lynnwood, Washington 98036

Attn: Heather Gadwa

Authorized for release by:
6/25/2020 4:30:50 PM

Vikas Patel, Project Manager I
(714)895-5494
vikaspatel@eurofinsus.com

The test results in this report meet all 2003 NELAC, 2009 TNI, and 2016 TNI requirements for
accredited parameters, exceptions are noted in this report. This report may not be reproduced
except in full, and with written approval from the laboratory. For questions please contact the
Project Manager at the e-mail address or telephone number listed on this page.

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

Results relate only to the items tested and the sample(s) as received by the laboratory.
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Definitions/Glossary
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Qualifiers

GC VOA
Qualifier Description

Z The chromatographic response does not resemble a typical fuel pattern.

Qualifier

GC Semi VOA
Qualifier Description

Z The chromatographic response does not resemble a typical fuel pattern.

Qualifier

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

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

Abbreviation

%R Percent Recovery

CFL Contains Free Liquid

CFU Colony Forming Unit

CNF Contains No Free Liquid

DER Duplicate Error Ratio (normalized absolute difference)

Dil Fac Dilution Factor

DL Detection Limit (DoD/DOE)

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

DLC Decision Level Concentration (Radiochemistry)

EDL Estimated Detection Limit (Dioxin)

LOD Limit of Detection (DoD/DOE)

LOQ Limit of Quantitation (DoD/DOE)

MCL EPA recommended "Maximum Contaminant Level"

MDA Minimum Detectable Activity (Radiochemistry)

MDC Minimum Detectable Concentration (Radiochemistry)

MDL Method Detection Limit

ML Minimum Level (Dioxin)

MPN Most Probable Number

MQL Method Quantitation Limit

NC Not Calculated

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

NEG Negative / Absent

POS Positive / Present

PQL Practical Quantitation Limit

PRES Presumptive

QC Quality Control

RER Relative Error Ratio (Radiochemistry)

RL Reporting Limit or Requested Limit (Radiochemistry)

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

TEF Toxicity Equivalent Factor (Dioxin)

TEQ Toxicity Equivalent Quotient (Dioxin)

TNTC Too Numerous To Count

Eurofins Calscience LLC
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Case Narrative
Client: GHD Services Inc. Job ID: 570-31506-1
Project/Site: P66 Yakima / 11145929

Job ID: 570-31506-1

Laboratory: Eurofins Calscience LLC

Narrative

Job Narrative

570-31506-1

Comments

No additional comments. 

Receipt 

The samples were received on 6/20/2020 12:00 PM; the samples arrived in good condition, and where required, properly preserved and 
on ice.  The temperature of the cooler at receipt was 3.4º C.

Receipt Exceptions

A trip blank was submitted for analysis with these samples; however, it was not listed on the Chain of Custody (COC).

GC/MS VOA 

Method 8260B: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with 
analytical batch 570-77149.

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

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

GC Semi VOA 

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

Organic Prep 
Method 3510C: Insufficient sample volume was available to perform a matrix spike/matrix spike duplicate (MS/MSD) associated with 
preparation batch 570-77494. LCS/LCSD was performed to meet QC requirement.

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

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

Eurofins Calscience LLC
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Detection Summary
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Client Sample ID: GW-061720-JRL-MW15 Lab Sample ID: 570-31506-1

Ethylbenzene

RL

4.0 ug/L

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA4260 8260B

o-Xylene 4.0 ug/L Total/NA48.3 8260B

m,p-Xylene 8.0 ug/L Total/NA4100 8260B

Toluene 4.0 ug/L Total/NA432 8260B

Xylenes, Total 12 ug/L Total/NA4110 8260B

Benzene - RA 25 ug/L Total/NA50960 8260B

TPH as Gasoline (C4-C13) 100 ug/L Total/NA13700 Z NWTPH-Gx

TPH as Diesel Range 1.1 mg/L Total/NA106.5 Z NWTPH-Dx

Client Sample ID: GW-061720-JRL-MW17 Lab Sample ID: 570-31506-2

Benzene

RL

0.50 ug/L

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA11.3 8260B

Client Sample ID: GW-061720-JRL-MW19 Lab Sample ID: 570-31506-3

TPH as Diesel Range

RL

0.12 mg/L

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA1Z0.12 NWTPH-Dx

Client Sample ID: DUP Lab Sample ID: 570-31506-4

Ethylbenzene

RL

4.0 ug/L

Analyte Result Qualifier Unit Dil Fac D Method Prep Type

Total/NA4260 8260B

o-Xylene 4.0 ug/L Total/NA48.6 8260B

m,p-Xylene 8.0 ug/L Total/NA498 8260B

Toluene 4.0 ug/L Total/NA433 8260B

Xylenes, Total 12 ug/L Total/NA4110 8260B

Benzene - RA 25 ug/L Total/NA501000 8260B

TPH as Gasoline (C4-C13) 100 ug/L Total/NA13600 Z NWTPH-Gx

TPH as Diesel Range 1.1 mg/L Total/NA107.3 Z NWTPH-Dx

Eurofins Calscience LLC

This Detection Summary does not include radiochemical test results.
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Client Sample Results
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS)

Lab Sample ID: 570-31506-1Client Sample ID: GW-061720-JRL-MW15
Matrix: WaterDate Collected: 06/18/20 11:05

Date Received: 06/20/20 12:00
RL

Ethylbenzene 260 4.0 ug/L 06/23/20 18:24 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 ug/L 06/23/20 18:24 4o-Xylene 8.3

8.0 ug/L 06/23/20 18:24 4m,p-Xylene 100

4.0 ug/L 06/23/20 18:24 4Methyl-t-Butyl Ether (MTBE) ND

4.0 ug/L 06/23/20 18:24 4Toluene 32

12 ug/L 06/23/20 18:24 4Xylenes, Total 110

4.0 ug/L 06/23/20 18:24 41,2-Dibromoethane ND

2.0 ug/L 06/23/20 18:24 41,2-Dichloroethane ND

40 ug/L 06/23/20 18:24 4Naphthalene ND

1,2-Dichloroethane-d4 (Surr) 105 80 - 129 06/23/20 18:24 4

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 97 06/23/20 18:24 477 - 120

Dibromofluoromethane  (Surr) 105 06/23/20 18:24 480 - 128

Toluene-d8 (Surr) 91 06/23/20 18:24 480 - 120

Lab Sample ID: 570-31506-2Client Sample ID: GW-061720-JRL-MW17
Matrix: WaterDate Collected: 06/18/20 10:25

Date Received: 06/20/20 12:00
RL

Benzene 1.3 0.50 ug/L 06/24/20 03:29 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 ug/L 06/24/20 03:29 1Ethylbenzene ND

1.0 ug/L 06/24/20 03:29 1o-Xylene ND

2.0 ug/L 06/24/20 03:29 1m,p-Xylene ND

1.0 ug/L 06/24/20 03:29 1Methyl-t-Butyl Ether (MTBE) ND

1.0 ug/L 06/24/20 03:29 1Toluene ND

3.0 ug/L 06/24/20 03:29 1Xylenes, Total ND

1.0 ug/L 06/24/20 03:29 11,2-Dibromoethane ND

0.50 ug/L 06/24/20 03:29 11,2-Dichloroethane ND

10 ug/L 06/24/20 03:29 1Naphthalene ND

1,2-Dichloroethane-d4 (Surr) 105 80 - 129 06/24/20 03:29 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 93 06/24/20 03:29 177 - 120

Dibromofluoromethane  (Surr) 107 06/24/20 03:29 180 - 128

Toluene-d8 (Surr) 101 06/24/20 03:29 180 - 120

Lab Sample ID: 570-31506-3Client Sample ID: GW-061720-JRL-MW19
Matrix: WaterDate Collected: 06/18/20 11:50

Date Received: 06/20/20 12:00
RL

Benzene ND 0.50 ug/L 06/24/20 03:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1.0 ug/L 06/24/20 03:58 1Ethylbenzene ND

1.0 ug/L 06/24/20 03:58 1o-Xylene ND

2.0 ug/L 06/24/20 03:58 1m,p-Xylene ND

1.0 ug/L 06/24/20 03:58 1Methyl-t-Butyl Ether (MTBE) ND

1.0 ug/L 06/24/20 03:58 1Toluene ND

3.0 ug/L 06/24/20 03:58 1Xylenes, Total ND

1.0 ug/L 06/24/20 03:58 11,2-Dibromoethane ND

0.50 ug/L 06/24/20 03:58 11,2-Dichloroethane ND

Eurofins Calscience LLC
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Client Sample Results
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 570-31506-3Client Sample ID: GW-061720-JRL-MW19
Matrix: WaterDate Collected: 06/18/20 11:50

Date Received: 06/20/20 12:00
RL

Naphthalene ND 10 ug/L 06/24/20 03:58 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 106 80 - 129 06/24/20 03:58 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 94 06/24/20 03:58 177 - 120

Dibromofluoromethane  (Surr) 106 06/24/20 03:58 180 - 128

Toluene-d8 (Surr) 101 06/24/20 03:58 180 - 120

Lab Sample ID: 570-31506-4Client Sample ID: DUP
Matrix: WaterDate Collected: 06/18/20 00:00

Date Received: 06/20/20 12:00
RL

Ethylbenzene 260 4.0 ug/L 06/23/20 18:52 4

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4.0 ug/L 06/23/20 18:52 4o-Xylene 8.6

8.0 ug/L 06/23/20 18:52 4m,p-Xylene 98

4.0 ug/L 06/23/20 18:52 4Methyl-t-Butyl Ether (MTBE) ND

4.0 ug/L 06/23/20 18:52 4Toluene 33

12 ug/L 06/23/20 18:52 4Xylenes, Total 110

4.0 ug/L 06/23/20 18:52 41,2-Dibromoethane ND

2.0 ug/L 06/23/20 18:52 41,2-Dichloroethane ND

40 ug/L 06/23/20 18:52 4Naphthalene ND

1,2-Dichloroethane-d4 (Surr) 104 80 - 129 06/23/20 18:52 4

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 98 06/23/20 18:52 477 - 120

Dibromofluoromethane  (Surr) 107 06/23/20 18:52 480 - 128

Toluene-d8 (Surr) 99 06/23/20 18:52 480 - 120

Eurofins Calscience LLC
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Client Sample Results
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS) - RA

Lab Sample ID: 570-31506-1Client Sample ID: GW-061720-JRL-MW15
Matrix: WaterDate Collected: 06/18/20 11:05

Date Received: 06/20/20 12:00
RL

Benzene 960 25 ug/L 06/24/20 16:31 50

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 95 80 - 129 06/24/20 16:31 50

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 91 06/24/20 16:31 5077 - 120

Dibromofluoromethane  (Surr) 100 06/24/20 16:31 5080 - 128

Toluene-d8 (Surr) 99 06/24/20 16:31 5080 - 120

Lab Sample ID: 570-31506-4Client Sample ID: DUP
Matrix: WaterDate Collected: 06/18/20 00:00

Date Received: 06/20/20 12:00
RL

Benzene 1000 25 ug/L 06/24/20 17:00 50

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

1,2-Dichloroethane-d4 (Surr) 95 80 - 129 06/24/20 17:00 50

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

4-Bromofluorobenzene (Surr) 93 06/24/20 17:00 5077 - 120

Dibromofluoromethane  (Surr) 99 06/24/20 17:00 5080 - 128

Toluene-d8 (Surr) 99 06/24/20 17:00 5080 - 120

Eurofins Calscience LLC
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Client Sample Results
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC)

Lab Sample ID: 570-31506-1Client Sample ID: GW-061720-JRL-MW15
Matrix: WaterDate Collected: 06/18/20 11:05

Date Received: 06/20/20 12:00
RL

TPH as Gasoline (C4-C13) 3700 Z 100 ug/L 06/22/20 23:09 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 119 38 - 134 06/22/20 23:09 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 570-31506-2Client Sample ID: GW-061720-JRL-MW17
Matrix: WaterDate Collected: 06/18/20 10:25

Date Received: 06/20/20 12:00
RL

TPH as Gasoline (C4-C13) ND 100 ug/L 06/23/20 00:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 84 38 - 134 06/23/20 00:20 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 570-31506-3Client Sample ID: GW-061720-JRL-MW19
Matrix: WaterDate Collected: 06/18/20 11:50

Date Received: 06/20/20 12:00
RL

TPH as Gasoline (C4-C13) ND 100 ug/L 06/23/20 00:44 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 84 38 - 134 06/23/20 00:44 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 570-31506-4Client Sample ID: DUP
Matrix: WaterDate Collected: 06/18/20 00:00

Date Received: 06/20/20 12:00
RL

TPH as Gasoline (C4-C13) 3600 Z 100 ug/L 06/23/20 01:08 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

4-Bromofluorobenzene (Surr) 118 38 - 134 06/23/20 01:08 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery
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Client Sample Results
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)

Lab Sample ID: 570-31506-1Client Sample ID: GW-061720-JRL-MW15
Matrix: WaterDate Collected: 06/18/20 11:05

Date Received: 06/20/20 12:00
RL

TPH as Diesel Range 6.5 Z 1.1 mg/L 06/24/20 12:16 06/25/20 13:24 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.11 mg/L 06/24/20 12:16 06/25/20 11:59 1TPH as Motor Oil Range ND

n-Octacosane (Surr) 123 68 - 140 06/24/20 12:16 06/25/20 11:59 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Octacosane (Surr) 114 06/24/20 12:16 06/25/20 13:24 1068 - 140

Lab Sample ID: 570-31506-2Client Sample ID: GW-061720-JRL-MW17
Matrix: WaterDate Collected: 06/18/20 10:25

Date Received: 06/20/20 12:00
RL

TPH as Diesel Range ND 0.11 mg/L 06/24/20 12:16 06/25/20 12:20 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.11 mg/L 06/24/20 12:16 06/25/20 12:20 1TPH as Motor Oil Range ND

n-Octacosane (Surr) 129 68 - 140 06/24/20 12:16 06/25/20 12:20 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 570-31506-3Client Sample ID: GW-061720-JRL-MW19
Matrix: WaterDate Collected: 06/18/20 11:50

Date Received: 06/20/20 12:00
RL

TPH as Diesel Range 0.12 Z 0.12 mg/L 06/24/20 12:16 06/25/20 12:42 1

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.12 mg/L 06/24/20 12:16 06/25/20 12:42 1TPH as Motor Oil Range ND

n-Octacosane (Surr) 113 68 - 140 06/24/20 12:16 06/25/20 12:42 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

Lab Sample ID: 570-31506-4Client Sample ID: DUP
Matrix: WaterDate Collected: 06/18/20 00:00

Date Received: 06/20/20 12:00
RL

TPH as Diesel Range 7.3 Z 1.1 mg/L 06/24/20 12:16 06/25/20 13:46 10

Analyte Dil FacAnalyzedPreparedUnit DResult Qualifier

0.11 mg/L 06/24/20 12:16 06/25/20 13:03 1TPH as Motor Oil Range ND

n-Octacosane (Surr) 126 68 - 140 06/24/20 12:16 06/25/20 13:03 1

Surrogate Dil FacAnalyzedPreparedQualifier Limits%Recovery

n-Octacosane (Surr) 110 06/24/20 12:16 06/25/20 13:46 1068 - 140

Eurofins Calscience LLC

Page 10 of 28 6/25/2020

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Surrogate Summary
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (80-129) (77-120) (80-128) (80-120)

DCA BFB DBFM TOL

105 97 105 91570-31506-1

Percent Surrogate Recovery (Acceptance Limits)

GW-061720-JRL-MW15

95 91 100 99570-31506-1 - RA GW-061720-JRL-MW15

105 93 107 101570-31506-2 GW-061720-JRL-MW17

106 94 106 101570-31506-3 GW-061720-JRL-MW19

104 98 107 99570-31506-4 DUP

95 93 99 99570-31506-4 - RA DUP

92 100 95 98570-31550-B-1 MS Matrix Spike

91 98 95 98570-31550-B-1 MSD Matrix Spike Duplicate

102 96 106 102LCS 570-77149/3 Lab Control Sample

98 100 101 100LCS 570-77306/4 Lab Control Sample

90 97 95 97LCS 570-77379/3 Lab Control Sample

107 98 107 96LCSD 570-77149/4 Lab Control Sample Dup

96 99 99 101LCSD 570-77306/5 Lab Control Sample Dup

89 98 95 97LCSD 570-77379/4 Lab Control Sample Dup

103 99 103 101MB 570-77149/7 Method Blank

99 96 99 101MB 570-77306/10 Method Blank

94 91 99 99MB 570-77379/7 Method Blank

Surrogate Legend

DCA = 1,2-Dichloroethane-d4 (Surr)

BFB = 4-Bromofluorobenzene (Surr)

DBFM = Dibromofluoromethane  (Surr)

TOL = Toluene-d8 (Surr)

Method: 8260B - Volatile Organic Compounds (GC/MS)
Prep Type: TCLPMatrix: Water

Lab Sample ID Client Sample ID (80-129) (77-120) (80-128) (80-120)

DCA BFB DBFM TOL

98 98 101 100570-31455-J-2-A MS

Percent Surrogate Recovery (Acceptance Limits)

Matrix Spike

98 99 100 101570-31455-J-2-A MSD Matrix Spike Duplicate

Surrogate Legend

DCA = 1,2-Dichloroethane-d4 (Surr)

BFB = 4-Bromofluorobenzene (Surr)

DBFM = Dibromofluoromethane  (Surr)

TOL = Toluene-d8 (Surr)

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (38-134)

BFB1

119570-31506-1

Percent Surrogate Recovery (Acceptance Limits)

GW-061720-JRL-MW15

124570-31506-1 MS GW-061720-JRL-MW15

125570-31506-1 MSD GW-061720-JRL-MW15

84570-31506-2 GW-061720-JRL-MW17

84570-31506-3 GW-061720-JRL-MW19

118570-31506-4 DUP
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Surrogate Summary
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC) (Continued)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (38-134)

BFB1

91LCS 570-76920/6

Percent Surrogate Recovery (Acceptance Limits)

Lab Control Sample

92LCSD 570-76920/7 Lab Control Sample Dup

83MB 570-76920/8 Method Blank

Surrogate Legend

BFB = 4-Bromofluorobenzene (Surr)

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)
Prep Type: Total/NAMatrix: Water

Lab Sample ID Client Sample ID (68-140)

OTCSN

123570-31506-1

Percent Surrogate Recovery (Acceptance Limits)

GW-061720-JRL-MW15

114570-31506-1 GW-061720-JRL-MW15

129570-31506-2 GW-061720-JRL-MW17

113570-31506-3 GW-061720-JRL-MW19

126570-31506-4 DUP

110570-31506-4 DUP

116LCS 570-77494/2-A Lab Control Sample

114LCSD 570-77494/3-A Lab Control Sample Dup

100MB 570-77494/1-A Method Blank

Surrogate Legend

OTCSN = n-Octacosane (Surr)
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QC Sample Results
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS)

Client Sample ID: Method BlankLab Sample ID: MB 570-77149/7
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77149

RL

Benzene ND 0.50 ug/L 06/23/20 11:00 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.0 ug/L 06/23/20 11:00 1Ethylbenzene

ND 1.0 ug/L 06/23/20 11:00 1o-Xylene

ND 2.0 ug/L 06/23/20 11:00 1m,p-Xylene

ND 1.0 ug/L 06/23/20 11:00 1Methyl-t-Butyl Ether (MTBE)

ND 1.0 ug/L 06/23/20 11:00 1Toluene

ND 3.0 ug/L 06/23/20 11:00 1Xylenes, Total

ND 1.0 ug/L 06/23/20 11:00 11,2-Dibromoethane

ND 0.50 ug/L 06/23/20 11:00 11,2-Dichloroethane

ND 10 ug/L 06/23/20 11:00 1Naphthalene

1,2-Dichloroethane-d4 (Surr) 103 80 - 129 06/23/20 11:00 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

99 06/23/20 11:00 14-Bromofluorobenzene (Surr) 77 - 120

103 06/23/20 11:00 1Dibromofluoromethane  (Surr) 80 - 128

101 06/23/20 11:00 1Toluene-d8 (Surr) 80 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 570-77149/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77149

Benzene 50.0 55.05 ug/L 110 78 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Ethylbenzene 50.0 50.61 ug/L 101 80 - 120

o-Xylene 50.0 49.34 ug/L 99 80 - 125

m,p-Xylene 100 98.60 ug/L 99 80 - 125

Methyl-t-Butyl Ether (MTBE) 50.0 43.59 ug/L 87 77 - 120

Toluene 50.0 51.37 ug/L 103 80 - 122

1,2-Dibromoethane 50.0 51.63 ug/L 103 80 - 120

1,2-Dichloroethane 50.0 54.55 ug/L 109 75 - 123

Naphthalene 50.0 55.33 ug/L 111 64 - 136

1,2-Dichloroethane-d4 (Surr) 80 - 129

Surrogate

102

LCS LCS

Qualifier Limits%Recovery

964-Bromofluorobenzene (Surr) 77 - 120

106Dibromofluoromethane  (Surr) 80 - 128

102Toluene-d8 (Surr) 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 570-77149/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77149

Benzene 50.0 49.19 ug/L 98 78 - 120 11 21

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Ethylbenzene 50.0 48.58 ug/L 97 80 - 120 4 20

o-Xylene 50.0 47.82 ug/L 96 80 - 125 3 20

m,p-Xylene 100 96.59 ug/L 97 80 - 125 2 30

Methyl-t-Butyl Ether (MTBE) 50.0 42.61 ug/L 85 77 - 120 2 24
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QC Sample Results
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 570-77149/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77149

Toluene 50.0 45.97 ug/L 92 80 - 122 11 20

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

1,2-Dibromoethane 50.0 51.42 ug/L 103 80 - 120 0 30

1,2-Dichloroethane 50.0 49.32 ug/L 99 75 - 123 10 24

Naphthalene 50.0 53.73 ug/L 107 64 - 136 3 30

1,2-Dichloroethane-d4 (Surr) 80 - 129

Surrogate

107

LCSD LCSD

Qualifier Limits%Recovery

984-Bromofluorobenzene (Surr) 77 - 120

107Dibromofluoromethane  (Surr) 80 - 128

96Toluene-d8 (Surr) 80 - 120

Client Sample ID: Method BlankLab Sample ID: MB 570-77306/10
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77306

RL

Benzene ND 0.50 ug/L 06/23/20 23:08 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 1.0 ug/L 06/23/20 23:08 1Ethylbenzene

ND 1.0 ug/L 06/23/20 23:08 1o-Xylene

ND 2.0 ug/L 06/23/20 23:08 1m,p-Xylene

ND 1.0 ug/L 06/23/20 23:08 1Methyl-t-Butyl Ether (MTBE)

ND 1.0 ug/L 06/23/20 23:08 1Toluene

ND 3.0 ug/L 06/23/20 23:08 1Xylenes, Total

ND 1.0 ug/L 06/23/20 23:08 11,2-Dibromoethane

ND 0.50 ug/L 06/23/20 23:08 11,2-Dichloroethane

ND 10 ug/L 06/23/20 23:08 1Naphthalene

1,2-Dichloroethane-d4 (Surr) 99 80 - 129 06/23/20 23:08 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

96 06/23/20 23:08 14-Bromofluorobenzene (Surr) 77 - 120

99 06/23/20 23:08 1Dibromofluoromethane  (Surr) 80 - 128

101 06/23/20 23:08 1Toluene-d8 (Surr) 80 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 570-77306/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77306

Benzene 50.0 48.72 ug/L 97 78 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

Ethylbenzene 50.0 49.93 ug/L 100 80 - 120

o-Xylene 50.0 52.66 ug/L 105 80 - 125

m,p-Xylene 100 100.2 ug/L 100 80 - 125

Methyl-t-Butyl Ether (MTBE) 50.0 47.58 ug/L 95 77 - 120

Toluene 50.0 48.36 ug/L 97 80 - 122

1,2-Dibromoethane 50.0 53.09 ug/L 106 80 - 120

1,2-Dichloroethane 50.0 49.26 ug/L 99 75 - 123

Naphthalene 50.0 52.79 ug/L 106 64 - 136
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QC Sample Results
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 570-77306/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77306

1,2-Dichloroethane-d4 (Surr) 80 - 129

Surrogate

98

LCS LCS

Qualifier Limits%Recovery

1004-Bromofluorobenzene (Surr) 77 - 120

101Dibromofluoromethane  (Surr) 80 - 128

100Toluene-d8 (Surr) 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 570-77306/5
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77306

Benzene 50.0 50.08 ug/L 100 78 - 120 3 21

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

Ethylbenzene 50.0 51.54 ug/L 103 80 - 120 3 20

o-Xylene 50.0 53.79 ug/L 108 80 - 125 2 20

m,p-Xylene 100 102.6 ug/L 103 80 - 125 2 30

Methyl-t-Butyl Ether (MTBE) 50.0 47.15 ug/L 94 77 - 120 1 24

Toluene 50.0 50.12 ug/L 100 80 - 122 4 20

1,2-Dibromoethane 50.0 53.67 ug/L 107 80 - 120 1 30

1,2-Dichloroethane 50.0 50.97 ug/L 102 75 - 123 3 24

Naphthalene 50.0 53.13 ug/L 106 64 - 136 1 30

1,2-Dichloroethane-d4 (Surr) 80 - 129

Surrogate

96

LCSD LCSD

Qualifier Limits%Recovery

994-Bromofluorobenzene (Surr) 77 - 120

99Dibromofluoromethane  (Surr) 80 - 128

101Toluene-d8 (Surr) 80 - 120

Client Sample ID: Method BlankLab Sample ID: MB 570-77379/7
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77379

RL

Benzene ND 0.50 ug/L 06/24/20 11:37 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

1,2-Dichloroethane-d4 (Surr) 94 80 - 129 06/24/20 11:37 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery

91 06/24/20 11:37 14-Bromofluorobenzene (Surr) 77 - 120

99 06/24/20 11:37 1Dibromofluoromethane  (Surr) 80 - 128

99 06/24/20 11:37 1Toluene-d8 (Surr) 80 - 120

Client Sample ID: Lab Control SampleLab Sample ID: LCS 570-77379/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77379

Benzene 50.0 48.78 ug/L 98 78 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits
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QC Sample Results
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 570-77379/3
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77379

1,2-Dichloroethane-d4 (Surr) 80 - 129

Surrogate

90

LCS LCS

Qualifier Limits%Recovery

974-Bromofluorobenzene (Surr) 77 - 120

95Dibromofluoromethane  (Surr) 80 - 128

97Toluene-d8 (Surr) 80 - 120

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 570-77379/4
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77379

Benzene 50.0 44.67 ug/L 89 78 - 120 9 21

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

1,2-Dichloroethane-d4 (Surr) 80 - 129

Surrogate

89

LCSD LCSD

Qualifier Limits%Recovery

984-Bromofluorobenzene (Surr) 77 - 120

95Dibromofluoromethane  (Surr) 80 - 128

97Toluene-d8 (Surr) 80 - 120

Client Sample ID: Matrix SpikeLab Sample ID: 570-31550-B-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77379

Benzene ND 100 103.0 ug/L 103 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

1,2-Dichloroethane-d4 (Surr) 80 - 129

Surrogate

92

MS MS

Qualifier Limits%Recovery

1004-Bromofluorobenzene (Surr) 77 - 120

95Dibromofluoromethane  (Surr) 80 - 128

98Toluene-d8 (Surr) 80 - 120

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 570-31550-B-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77379

Benzene ND 100 101.2 ug/L 101 75 - 125 2 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

1,2-Dichloroethane-d4 (Surr) 80 - 129

Surrogate

91

MSD MSD

Qualifier Limits%Recovery

984-Bromofluorobenzene (Surr) 77 - 120

95Dibromofluoromethane  (Surr) 80 - 128

98Toluene-d8 (Surr) 80 - 120
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QC Sample Results
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: 8260B - Volatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Matrix SpikeLab Sample ID: 570-31455-J-2-A MS
Matrix: Water Prep Type: TCLP
Analysis Batch: 77306

Benzene ND 5000 5276 ug/L 106 75 - 125

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

Ethylbenzene ND 5000 5288 ug/L 106 75 - 125

o-Xylene ND 5000 5544 ug/L 111 75 - 136

m,p-Xylene ND 10000 10560 ug/L 106 75 - 133

Methyl-t-Butyl Ether (MTBE) ND 5000 4679 ug/L 94 75 - 128

Toluene ND 5000 5171 ug/L 103 75 - 125

1,2-Dibromoethane ND 5000 5343 ug/L 107 75 - 125

1,2-Dichloroethane ND 5000 5162 ug/L 103 75 - 125

Naphthalene ND 5000 5037 ug/L 101 71 - 131

1,2-Dichloroethane-d4 (Surr) 80 - 129

Surrogate

98

MS MS

Qualifier Limits%Recovery

984-Bromofluorobenzene (Surr) 77 - 120

101Dibromofluoromethane  (Surr) 80 - 128

100Toluene-d8 (Surr) 80 - 120

Client Sample ID: Matrix Spike DuplicateLab Sample ID: 570-31455-J-2-A MSD
Matrix: Water Prep Type: TCLP
Analysis Batch: 77306

Benzene ND 5000 5178 ug/L 104 75 - 125 2 20

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

Ethylbenzene ND 5000 5248 ug/L 105 75 - 125 1 20

o-Xylene ND 5000 5448 ug/L 109 75 - 136 2 20

m,p-Xylene ND 10000 10450 ug/L 105 75 - 133 1 20

Methyl-t-Butyl Ether (MTBE) ND 5000 4714 ug/L 94 75 - 128 1 20

Toluene ND 5000 5044 ug/L 101 75 - 125 2 20

1,2-Dibromoethane ND 5000 5391 ug/L 108 75 - 125 1 20

1,2-Dichloroethane ND 5000 5111 ug/L 102 75 - 125 1 20

Naphthalene ND 5000 5203 ug/L 104 71 - 131 3 20

1,2-Dichloroethane-d4 (Surr) 80 - 129

Surrogate

98

MSD MSD

Qualifier Limits%Recovery

994-Bromofluorobenzene (Surr) 77 - 120

100Dibromofluoromethane  (Surr) 80 - 128

101Toluene-d8 (Surr) 80 - 120

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC)

Client Sample ID: Method BlankLab Sample ID: MB 570-76920/8
Matrix: Water Prep Type: Total/NA
Analysis Batch: 76920

RL

TPH as Gasoline (C4-C13) ND 100 ug/L 06/22/20 13:40 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

4-Bromofluorobenzene (Surr) 83 38 - 134 06/22/20 13:40 1

MB MB

Surrogate Dil FacPrepared AnalyzedQualifier Limits%Recovery
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QC Sample Results
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: NWTPH-Gx - Northwest - Volatile Petroleum Products (GC)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 570-76920/6
Matrix: Water Prep Type: Total/NA
Analysis Batch: 76920

TPH as Gasoline (C4-C13) 2000 2011 ug/L 101 78 - 120

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

4-Bromofluorobenzene (Surr) 38 - 134

Surrogate

91

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 570-76920/7
Matrix: Water Prep Type: Total/NA
Analysis Batch: 76920

TPH as Gasoline (C4-C13) 2000 2021 ug/L 101 78 - 120 0 10

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 38 - 134

Surrogate

92

LCSD LCSD

Qualifier Limits%Recovery

Client Sample ID: GW-061720-JRL-MW15Lab Sample ID: 570-31506-1 MS
Matrix: Water Prep Type: Total/NA
Analysis Batch: 76920

TPH as Gasoline (C4-C13) 3700 Z 2000 5259 ug/L 80 68 - 122

Analyte

MS MS

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits

4-Bromofluorobenzene (Surr) 38 - 134

Surrogate

124

MS MS

Qualifier Limits%Recovery

Client Sample ID: GW-061720-JRL-MW15Lab Sample ID: 570-31506-1 MSD
Matrix: Water Prep Type: Total/NA
Analysis Batch: 76920

TPH as Gasoline (C4-C13) 3700 Z 2000 5391 ug/L 86 68 - 122 2 18

Analyte

MSD MSD

DUnitResult Qualifier %Rec

Spike

Added

Sample

Result

Sample

Qualifier

%Rec.

Limits LimitRPD

RPD

4-Bromofluorobenzene (Surr) 38 - 134

Surrogate

125

MSD MSD

Qualifier Limits%Recovery

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC)

Client Sample ID: Method BlankLab Sample ID: MB 570-77494/1-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77684 Prep Batch: 77494

RL

TPH as Diesel Range ND 0.10 mg/L 06/24/20 12:16 06/25/20 09:51 1

MB MB

Analyte Dil FacAnalyzedPreparedDUnitResult Qualifier

ND 0.10 mg/L 06/24/20 12:16 06/25/20 09:51 1TPH as Motor Oil Range

n-Octacosane (Surr) 100 68 - 140 06/25/20 09:51 1

MB MB

Surrogate

06/24/20 12:16

Dil FacPrepared AnalyzedQualifier Limits%Recovery

Eurofins Calscience LLC
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QC Sample Results
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method: NWTPH-Dx - Northwest - Semi-Volatile Petroleum Products (GC) (Continued)

Client Sample ID: Lab Control SampleLab Sample ID: LCS 570-77494/2-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77684 Prep Batch: 77494

C10-C28 0.800 0.7919 mg/L 99 75 - 117

Analyte

LCS LCS

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits

n-Octacosane (Surr) 68 - 140

Surrogate

116

LCS LCS

Qualifier Limits%Recovery

Client Sample ID: Lab Control Sample DupLab Sample ID: LCSD 570-77494/3-A
Matrix: Water Prep Type: Total/NA
Analysis Batch: 77684 Prep Batch: 77494

C10-C28 0.800 0.7936 mg/L 99 75 - 117 0 13

Analyte

LCSD LCSD

DUnitResult Qualifier %Rec

Spike

Added

%Rec.

Limits LimitRPD

RPD

n-Octacosane (Surr) 68 - 140

Surrogate

114

LCSD LCSD

Qualifier Limits%Recovery

Eurofins Calscience LLC
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QC Association Summary
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

GC/MS VOA

Analysis Batch: 77149

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

Water 8260B570-31506-1 GW-061720-JRL-MW15 Total/NA

Water 8260B570-31506-4 DUP Total/NA

Water 8260BMB 570-77149/7 Method Blank Total/NA

Water 8260BLCS 570-77149/3 Lab Control Sample Total/NA

Water 8260BLCSD 570-77149/4 Lab Control Sample Dup Total/NA

Leach Batch: 77260

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

Water 1311570-31455-J-2-A MS Matrix Spike TCLP

Water 1311570-31455-J-2-A MSD Matrix Spike Duplicate TCLP

Analysis Batch: 77306

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

Water 8260B570-31506-2 GW-061720-JRL-MW17 Total/NA

Water 8260B570-31506-3 GW-061720-JRL-MW19 Total/NA

Water 8260BMB 570-77306/10 Method Blank Total/NA

Water 8260BLCS 570-77306/4 Lab Control Sample Total/NA

Water 8260BLCSD 570-77306/5 Lab Control Sample Dup Total/NA

Water 8260B 77260570-31455-J-2-A MS Matrix Spike TCLP

Water 8260B 77260570-31455-J-2-A MSD Matrix Spike Duplicate TCLP

Analysis Batch: 77379

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

Water 8260B570-31506-1 - RA GW-061720-JRL-MW15 Total/NA

Water 8260B570-31506-4 - RA DUP Total/NA

Water 8260BMB 570-77379/7 Method Blank Total/NA

Water 8260BLCS 570-77379/3 Lab Control Sample Total/NA

Water 8260BLCSD 570-77379/4 Lab Control Sample Dup Total/NA

Water 8260B570-31550-B-1 MS Matrix Spike Total/NA

Water 8260B570-31550-B-1 MSD Matrix Spike Duplicate Total/NA

GC VOA

Analysis Batch: 76920

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

Water NWTPH-Gx570-31506-1 GW-061720-JRL-MW15 Total/NA

Water NWTPH-Gx570-31506-2 GW-061720-JRL-MW17 Total/NA

Water NWTPH-Gx570-31506-3 GW-061720-JRL-MW19 Total/NA

Water NWTPH-Gx570-31506-4 DUP Total/NA

Water NWTPH-GxMB 570-76920/8 Method Blank Total/NA

Water NWTPH-GxLCS 570-76920/6 Lab Control Sample Total/NA

Water NWTPH-GxLCSD 570-76920/7 Lab Control Sample Dup Total/NA

Water NWTPH-Gx570-31506-1 MS GW-061720-JRL-MW15 Total/NA

Water NWTPH-Gx570-31506-1 MSD GW-061720-JRL-MW15 Total/NA

GC Semi VOA

Prep Batch: 77494

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

Water 3510C570-31506-1 GW-061720-JRL-MW15 Total/NA

Water 3510C570-31506-2 GW-061720-JRL-MW17 Total/NA

Water 3510C570-31506-3 GW-061720-JRL-MW19 Total/NA

Eurofins Calscience LLC
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QC Association Summary
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

GC Semi VOA (Continued)

Prep Batch: 77494 (Continued)

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

Water 3510C570-31506-4 DUP Total/NA

Water 3510CMB 570-77494/1-A Method Blank Total/NA

Water 3510CLCS 570-77494/2-A Lab Control Sample Total/NA

Water 3510CLCSD 570-77494/3-A Lab Control Sample Dup Total/NA

Analysis Batch: 77684

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

Water NWTPH-Dx 77494570-31506-1 GW-061720-JRL-MW15 Total/NA

Water NWTPH-Dx 77494570-31506-1 GW-061720-JRL-MW15 Total/NA

Water NWTPH-Dx 77494570-31506-2 GW-061720-JRL-MW17 Total/NA

Water NWTPH-Dx 77494570-31506-3 GW-061720-JRL-MW19 Total/NA

Water NWTPH-Dx 77494570-31506-4 DUP Total/NA

Water NWTPH-Dx 77494570-31506-4 DUP Total/NA

Water NWTPH-Dx 77494MB 570-77494/1-A Method Blank Total/NA

Water NWTPH-Dx 77494LCS 570-77494/2-A Lab Control Sample Total/NA

Water NWTPH-Dx 77494LCSD 570-77494/3-A Lab Control Sample Dup Total/NA

Eurofins Calscience LLC
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Lab Chronicle
Client: GHD Services Inc. Job ID: 570-31506-1
Project/Site: P66 Yakima / 11145929

Client Sample ID: GW-061720-JRL-MW15 Lab Sample ID: 570-31506-1
Matrix: WaterDate Collected: 06/18/20 11:05

Date Received: 06/20/20 12:00

Analysis 8260B NET306/24/20 16:3150RA ECL 277379

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5 mL 5 mL

Instrument ID: GCMSOO

Analysis 8260B 4 77149 06/23/20 18:24 CVA6 ECL 2Total/NA 5 mL 5 mL

GCMSWInstrument ID:

Analysis NWTPH-Gx 1 76920 06/22/20 23:09 W6MG ECL 2Total/NA 5 mL 5 mL

GC1Instrument ID:

Prep 3510C 77494 06/24/20 12:16 UFLU ECL 1Total/NA 458.7 mL 5 mL

Analysis NWTPH-Dx 1 77684 06/25/20 11:59 I9H5 ECL 1Total/NA

GC48Instrument ID:

Prep 3510C 77494 06/24/20 12:16 UFLU ECL 1Total/NA 458.7 mL 5 mL

Analysis NWTPH-Dx 10 77684 06/25/20 13:24 I9H5 ECL 1Total/NA

GC48Instrument ID:

Client Sample ID: GW-061720-JRL-MW17 Lab Sample ID: 570-31506-2
Matrix: WaterDate Collected: 06/18/20 10:25

Date Received: 06/20/20 12:00

Analysis 8260B NET306/24/20 03:291 ECL 277306

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5 mL 5 mL

Instrument ID: GCMSJJ

Analysis NWTPH-Gx 1 76920 06/23/20 00:20 W6MG ECL 2Total/NA 5 mL 5 mL

GC1Instrument ID:

Prep 3510C 77494 06/24/20 12:16 UFLU ECL 1Total/NA 456.5 mL 5 mL

Analysis NWTPH-Dx 1 77684 06/25/20 12:20 I9H5 ECL 1Total/NA

GC48Instrument ID:

Client Sample ID: GW-061720-JRL-MW19 Lab Sample ID: 570-31506-3
Matrix: WaterDate Collected: 06/18/20 11:50

Date Received: 06/20/20 12:00

Analysis 8260B NET306/24/20 03:581 ECL 277306

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5 mL 5 mL

Instrument ID: GCMSJJ

Analysis NWTPH-Gx 1 76920 06/23/20 00:44 W6MG ECL 2Total/NA 5 mL 5 mL

GC1Instrument ID:

Prep 3510C 77494 06/24/20 12:16 UFLU ECL 1Total/NA 424.2 mL 5 mL

Analysis NWTPH-Dx 1 77684 06/25/20 12:42 I9H5 ECL 1Total/NA

GC48Instrument ID:

Client Sample ID: DUP Lab Sample ID: 570-31506-4
Matrix: WaterDate Collected: 06/18/20 00:00

Date Received: 06/20/20 12:00

Analysis 8260B NET306/24/20 17:0050RA ECL 277379

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5 mL 5 mL

Instrument ID: GCMSOO

Eurofins Calscience LLC
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Lab Chronicle
Client: GHD Services Inc. Job ID: 570-31506-1
Project/Site: P66 Yakima / 11145929

Client Sample ID: DUP Lab Sample ID: 570-31506-4
Matrix: WaterDate Collected: 06/18/20 00:00

Date Received: 06/20/20 12:00

Analysis 8260B CVA606/23/20 18:524 ECL 277149

Type

Batch

Method

Batch

Prep Type LabAnalystRun

Prepared

or Analyzed

Initial

Amount Amount

Final Batch

NumberFactor

Dil

Total/NA 5 mL 5 mL

Analysis NWTPH-Gx 1 76920 06/23/20 01:08 W6MG ECL 2Total/NA 5 mL 5 mL

GC1Instrument ID:

Prep 3510C 77494 06/24/20 12:16 UFLU ECL 1Total/NA 462.9 mL 5 mL

Analysis NWTPH-Dx 1 77684 06/25/20 13:03 I9H5 ECL 1Total/NA

GC48Instrument ID:

Prep 3510C 77494 06/24/20 12:16 UFLU ECL 1Total/NA 462.9 mL 5 mL

Analysis NWTPH-Dx 10 77684 06/25/20 13:46 I9H5 ECL 1Total/NA

GC48Instrument ID:

Laboratory References:

ECL 1 = Eurofins Calscience LLC  Lincoln, 7440 Lincoln Way, Garden Grove, CA 92841, TEL (714)895-5494

ECL 2 = Eurofins Calscience LLC  Lampson, 7445 Lampson Ave, Garden Grove, CA 92841, TEL (714)895-5494

Eurofins Calscience LLC
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Accreditation/Certification Summary
Client: GHD Services Inc. Job ID: 570-31506-1
Project/Site: P66 Yakima / 11145929

Laboratory: Eurofins Calscience LLC
All accreditations/certifications held by this laboratory are listed.  Not all accreditations/certifications are applicable to this report.

Authority Program Identification Number Expiration Date

California 10109Los Angeles County Sanitation 

Districts

09-29-20

California SCAQMD LAP 17LA0919 11-30-20

California State 2944 09-29-20

Guam State 20-003R 10-31-20

Nevada State CA00111 07-31-20

Oregon NELAP CA300001 01-29-21

USDA US Federal Programs P330-20-00034 02-10-23

Washington State C916-18 10-11-20

Eurofins Calscience LLC

Page 24 of 28 6/25/2020

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Method Summary
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Method Method Description LaboratoryProtocol

SW8468260B Volatile Organic Compounds (GC/MS) ECL 2

NWTPHNWTPH-Gx Northwest - Volatile Petroleum Products (GC) ECL 2

NWTPHNWTPH-Dx Northwest - Semi-Volatile Petroleum Products (GC) ECL 1

SW8463510C Liquid-Liquid Extraction (Separatory Funnel) ECL 1

SW8465030C Purge and Trap ECL 2

Protocol References:

NWTPH = Northwest Total Petroleum Hydrocarbon

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

Laboratory References:

ECL 1 = Eurofins Calscience LLC  Lincoln, 7440 Lincoln Way, Garden Grove, CA 92841, TEL (714)895-5494

ECL 2 = Eurofins Calscience LLC  Lampson, 7445 Lampson Ave, Garden Grove, CA 92841, TEL (714)895-5494
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Page 25 of 28 6/25/2020

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15



Sample Summary
Job ID: 570-31506-1Client: GHD Services Inc.

Project/Site: P66 Yakima / 11145929

Lab Sample ID Client Sample ID ReceivedCollectedMatrix Asset ID

570-31506-1 GW-061720-JRL-MW15 Water 06/18/20 11:05 06/20/20 12:00

570-31506-2 GW-061720-JRL-MW17 Water 06/18/20 10:25 06/20/20 12:00

570-31506-3 GW-061720-JRL-MW19 Water 06/18/20 11:50 06/20/20 12:00

570-31506-4 DUP Water 06/18/20 00:00 06/20/20 12:00

Eurofins Calscience LLC
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Login Sample Receipt Checklist

Client: GHD Services Inc. Job Number: 570-31506-1

Login Number: 31506

Question Answer Comment

Creator: Ramos, Maribel

List Source: Eurofins Calscience

List Number: 1

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

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

TrueSample custody seals, if present, are intact.

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

TrueSamples were received on ice.

TrueCooler Temperature is acceptable.

TrueCooler Temperature is recorded.

TrueCOC is present.

TrueCOC is filled out in ink and legible.

TrueCOC is filled out with all pertinent information.

TrueIs the Field Sampler's name present on COC?

FalseThere are no discrepancies between the containers received and the COC. Received Trip Blank(s) not listed on COC.

TrueSamples are received within Holding Time (excluding tests with immediate 
HTs)

TrueSample containers have legible labels.

TrueContainers are not broken or leaking.

TrueSample collection date/times are provided.

TrueAppropriate sample containers are used.

TrueSample bottles are completely filled.

TrueSample Preservation Verified.

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

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

TrueMultiphasic samples are not present.

TrueSamples do not require splitting or compositing.

N/AResidual Chlorine Checked.

Eurofins Calscience
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[O] 412-826-5245 
Ruth.Welsh@pacelabs 
220 William Pitt Way, Pittsburgh, PA 15238 
 

 
 
PACELABS.COM 

January 28, 2020 

 
Brian Peters 
GHD 
20818 44th Ave West 
Suite 190 
Lynnwood, WA  98036 
 
 
RE:  P66 Yakima 
 
 
 
Pace Analytical received 1 sample on January 9, 2020 for analysis labeled OL-11145929-
010820-EM.  Per client request, the following analyses were performed: 
 

1. (C8-C40) Semi-Quantitative Molecular Characterization by GC/MS - full scan mode. 
2. (C3-C12) Quantitative Molecular Characterization by GC/MS - full scan mode 
3. Organic Lead Speciation by GC/ECD 

 
The sample analysis was performed under laboratory number 32628.   
 
Please call the lab at 412-826-5245, or you may email any questions or concerns to 
ruth.welsh@pacelabs.com regarding any analytical data reports. 
 

Warm regards, 

 
Ruth Welsh 
Customer Service 

mailto:ruth.welsh@pacelabs.com


 

 
 

 

 

 

 

(C8-C40) Semi-Quantitative Molecular Characterization 

by GC/MS - full scan mode 

TIC, n-Alkanes, Iso-Alkanes, Isoprenoids, Alkylcyclohexanes, 

C4-monoaromatics, Bicyclanes, Terpanes, Steranes 
 

  



  
 
 

C8-C40 - Semi Quantitative Hydrocarbons Characterization 

by GC/MS - full scan mode 
 

Mass Chromatograms 
ION (m/z) COMPOUND CLASS 

 
TIC All Compounds 
85 n-Paraffins 
113 Isoparaffins 
83 Alkylcyclohexanes 
134 C3-C4 Monoaromatics 
123 Bicyclanes 
191 Terpanes 
217 
253 
231 

Steranes 
Monoaromatice Steranes 

Triaromatic Steranes 

Bar Diagram 
 

Monoaromatic and Polyaromatic Hydrocarbon Distribution 

 
note: Chromatograms and data follow this cover page. 
_____________________________________________________________________________________________________ 

 
 
 

Submitted by, 
Pace Analytical Energy Services 



Sample Name: 32628-1 [OL-11145929-010820-EM] 1/10
Misc Info : 0.4108g->10mL 318-20-3
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SAMPLE RESULTSPAGE 1

Chromatogram Key & Numerical Results:    85 m/z n-Paraffins

Project Manager: Heather Gadwa Lab ID: 32628-1

Client: GHD Services Inc. Collected: 1/8/2020

Address: 20818 44th Ave W, Suite Received: 1/9/2020

Lynnwood, WA 98036 Matrix: Product

Project: P66 Yakima Client ID: OL-11145929-010820-EM
Project #: 11145929 Analyzed: 1/22/2020

Collected by: Eric Maise Q Method: FSRTL01232020A.M

Identity Symbol Ion 

(m/z)

Retention 

Time

Peak Height Rel. Height % 

(85 m/z)

n-Octane nC8 85 ND ND ND
n-Nonane nC9 85 ND ND ND
n-Decane nC10 85 ND ND ND
n-Undecane nC11 85 ND ND ND
n-Dodecane nC12 85 ND ND ND
n-Tridecane nC13 85 ND ND ND
n-Tetradecane nC14 85 ND ND ND
n-Pentadecane nC15 85 ND ND ND
n-Hexadecane nC16 85 ND ND ND
n-Heptadecane nC17 85 ND ND ND
n-Octadecane nC18 85 ND ND ND
n-Nonadecane nC19 85 ND ND ND
n-icosane nC20 85 ND ND ND
n-Henicosane nC21 85 ND ND ND
n-Docosane nC22 85 ND ND ND
n-Tricosane nC23 85 ND ND ND
n-Tetracosane nC24 85 ND ND ND
n-Pentacosane nC25 85 ND ND ND
n-Hexacosane nC26 85 ND ND ND
n-Heptacosane nC27 85 ND ND ND
n-Octacosane nC28 85 ND ND ND
n-Nonacosane nC29 85 ND ND ND
n-Triacontane nC30 85 ND ND ND
n-Hentriacontane nC31 85 ND ND ND
n-Dotriacontane nC32 85 ND ND ND
n-Tritriacontane nC33 85 ND ND ND
n-Tetratriacontane nC34 85 ND ND ND
n-Pentatriacontane nC35 85 ND ND ND
n-Hexatriacontane nC36 85 ND ND ND

n -Heptatriacontane nC37 85 ND ND ND

n -Octatriacontane nC38 85 ND ND ND

n -Nonatriacontane nC39 85 ND ND ND
n-Tetracontane nC40 85 ND ND NDA

0.4108g->10mL 318-20-3 Submitted by,

Pace Energy Services, LLCFOREN4LA_RTL.M



32628-1 [OL-11145929-010820-EM] 1/10
0.4108g->10mL 318-20-3
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Abundance Ion 85.00 (84.70 to 85.70): 01212020-14.D\data.ms



SAMPLE RESULTSPAGE 1

Chromatogram Key & Numerical Results:   113 m/z Isoparaffins

Project Manager: Heather Gadwa Lab ID: 32628-1

Client: GHD Services Inc. Collected: 1/8/2020

Address: 20818 44th Ave W, Suite Received: 1/9/2020

Lynnwood, WA 98036 Matrix: Product

Project: P66 Yakima Client ID: OL-11145929-010820-EM
Project #: 11145929 Analyzed: 1/22/2020

Collected by: Eric Maise Q Method: FSRTL01232020A.M

Identity Symbol Ion (m/z) Retention 

Time

Peak Height Rel. Height % 

(113 m/z)

Iso-alkane w/ 9 Carbon Atoms I-9 113 16.4 8273.0 0.3%
Iso-alkane w/ 10 Carbon Atoms I-10 113 19.4 61314.0 2.6%
Iso-alkane w/ 11 Carbon Atoms I-11 113 23.1 101038.0 4.2%
Iso-alkane w/ 12 Carbon Atoms I-12 113 28.3 10576.0 0.4%
Iso-alkane w/ 13 Carbon Atoms I-13 113 32.1 240360.0 10.1%
Iso-alkane w/ 14 Carbon Atoms I-14 113 32.9 3350.0 0.1%
Farnesane (Isoprenoid - C15) I-15 113 36.2 5968.0 0.2%
Iso-alkane w/ 16 Carbon Atoms I-16 113 38.2 311621.0 13.0%
Iso-alkane w/ 18 Carbon Atoms I-18 113 43.6 372168.0 15.6%
Pristane (Isoprenoid - C19) Pr 113 45.2 896043.0 37.5%
Phytane (Isoprenoid - C20) Ph 113 48.0 380456.0 15.9%A

0.4108g->10mL 318-20-3 Submitted by,
FOREN4LA_RTL.M Pace Energy Services, LLC



32628-1 [OL-11145929-010820-EM] 1/10
0.4108g->10mL 318-20-3
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SAMPLE RESULTSPAGE 1

Chromatogram Key & Numerical Results:    83 m/z Alkylcyclohexanes

Project Manager: Heather Gadwa Lab ID: 32628-1

Client: GHD Services Inc. Collected: 1/8/2020

Address: 20818 44th Ave W, Suite 

190

Received: 1/9/2020

Lynnwood, WA 98036 Matrix: Product

Project: P66 Yakima Client ID: OL-11145929-010820-EM
Project #: 11145929 Analyzed: 1/22/2020

Collected by: Eric Maise Q Method: FSRTL01232020A.M

Identity Symbol Ion 

(m/z)

Retention 

Time

Peak Height Rel. Height % 

(83 m/z)

Methylcyclohexane CH-1 83 10.6 186546.0 4.1%
Ethylcyclohexane CH-2 83 14.9 101077.0 2.2%
Propylcyclohexane CH-3 83 19.1 129621.0 2.9%
Butylcyclohexane CH-4 83 23.3 219534.0 4.9%
Pentylcyclohexane CH-5 83 27.2 418419.0 9.3%
Hexylcyclohexane CH-6 83 30.8 109873.0 2.4%
Heptylcyclohexane CH-7 83 34.3 572984.0 12.7%
Octylcyclohexane CH-8 83 37.6 704800.0 15.7%
Nonylcyclohexane CH-9 83 40.7 551022.0 12.2%
Decylcyclohexane CH-10 83 43.7 494738.0 11.0%
Undecylcyclohexane CH-11 83 46.5 393960.0 8.8%
Dodecylcyclohexane CH-12 83 49.2 271872.0 6.0%
Tridecylcyclohexane CH-13 83 51.8 193808.0 4.3%
Tetradecylcyclohexane CH-14 83 54.2 153776.0 3.4%A

0.4108g->10mL 318-20-3 Submitted by,
FOREN4LA_RTL.M Pace Energy Services, LLC
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SAMPLE RESULTSPAGE 1

Chromatogram Key & Numerical Results:    134 m/z C3-C4 Monoaromatics

Project Manager: Heather Gadwa Lab ID: 32628-1

Client: GHD Services Inc. Collected: 1/8/2020

Address: 20818 44th Ave W, Suite Received: 1/9/2020
Lynnwood, WA 98036 Matrix: Product

Project: P66 Yakima Client ID: OL-11145929-010820-EM
Project #: 11145929 Analyzed: 1/22/2020

Collected by: Eric Maise Q Method: FSRTL01232020A.M

Identity Symbol Ion (m/z) Retention 

Time

Peak Height Rel. Height % 

(134 m/z)

Sec-Butylbenzene 16 134 21.9 7821.0 0.6%
1-Methyl-3-Isopropylbenzene 17 134 22.0 9140.0 0.7%
1-Methyl-4-Isopropylbenzene 18 134 22.5 5226.0 0.4%
1-Methyl-2-Isopropylbenzene 19 134 22.6 9543.0 0.7%
1,3-Diethylbenzene 20 134 23.5 112584.0 8.3%
1-Methyl-3-Propylbenzene 21 134 23.6 4060.0 0.3%
Butylbenzene 22 134 23.8 96617.0 7.1%
1,3-Diethyl-5-Ethylbenzene 23 134 23.9 2301.0 0.2%
1,2-Diethylbenzene 24 134 24.0 23439.0 1.7%
1-Methyl-2-Propylbenzene 25 134 24.2 86455.0 6.4%
1,4-Dimethyl-2-Ethylbenzene 26 134 24.6 92506.0 6.8%
1,3-Dimethyl-4-Ethylbenzene 27 134 24.7 23758.0 1.7%
1,2-Dimethyl-4-Ethylbenzene 28 134 24.9 167608.0 12.3%
1,3-Dimethyl-2-Ethylbenzene 29 134 25.2 31556.0 2.3%
1,2-Dimethyl-3-Ethylbenzene 30 134 25.7 41049.0 3.0%
1,2,4,5-Tetramethylbenzene 31a 134 26.1 254661.0 18.7%
1,2,3,5-Tetramethylbenzene 31 134 26.3 251705.0 18.5%
1,2,3,4-Tetramethylbenzene 32 134 27.4 139746.0 10.3%A

0.4108g->10mL 318-20-3 Submitted by,
FOREN4LA_RTL.M Pace Energy Services, LLC
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SAMPLE RESULTSPAGE 1

Chromatogram Key & Numerical Results:    123 m/z Bicyclanes

Project Manager: Heather Gadwa Lab ID: 32628-1

Client: GHD Services Inc. Collected: 1/8/2020

Address: 20818 44th Ave W, Suite Received: 1/9/2020
Lynnwood, WA 98036 Matrix: Product

Project: P66 Yakima Client ID: OL-11145929-010820-EM
Project #: 11145929 Analyzed: 1/22/2020

Collected by: Eric Maise Q Method: FSRTL01232020A.M

Identity Symbol Ion (m/z) Retention 

Time

Peak Height Rel. Height % 

(123 m/z)

2,2,3-Trimethylbicycloheptane a 123 19.5 16478.0 1.7%

C10 bicycloalkane b 123 20.7 13246.0 1.3%

3,3,7-Trimethylbicycloheptane c 123 22.6 37326.0 3.8%

C11 Decalin d 123 26.9 43054.0 4.4%

Nordrimane f 123 34.3 68251.0 6.9%
Nordrimane g 123 34.8 21798.0 2.2%
Rearranged drimane h 123 35.5 103521.0 10.5%
Rearranged drimane j 123 37.1 113284.0 11.4%
Isomer of Eudesmane k 123 37.4 28568.0 2.9%
4β (H) Eudesmane l 123 37.9 19785.0 2.0%

C15 Bicyclic Sesquiterpane m 123 38.2 78726.0 8.0%

8β (H) Drimane n 123 38.4 142790.0 14.4%

C15 Bicyclic Sesquiterpane o 123 38.8 66673.0 6.7%

C16 Bicyclic Sesquiterpane p 123 39.2 35480.0 3.6%

C16 Bicyclic Sesquiterpane q 123 40.7 36512.0 3.7%

8β (H) Homodrimane r 123 41.0 164120.0 16.6%A

0.4108g->10mL 318-20-3 Submitted by,
FOREN4LA_RTL.M Pace Energy Services, LLC
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SAMPLE RESULTSPAGE 1

Chromatogram Key & Numerical Results:    191 m/z Terpanes

Project Manager: Heather Gadwa Lab ID: 32628-1

Client: GHD Services Inc. Collected: 1/8/2020

Address: 20818 44th Ave W, Received: 1/9/2020

Lynnwood, WA 98036 Matrix: Product

Project: P66 Yakima Client ID: OL-11145929-010820-EM
Project #: 11145929 Analyzed: 1/22/2020

Collected by: Eric Maise Q Method: FSRTL01232020A.M

Identity Symbol Ion (m/z) Retention 

Time

Peak Height Rel. Height % 

(191 m/z)

C21-Tricyclic Terpane 1 191 56.4 5387.0 12.8%
C22-Tricyclic Terpane 2 191 ND ND ND
C23-Tricyclic Terpane 3 191 59.4 28448.0 67.6%
C24-Tricyclic Terpane 4 191 60.5 5820.0 13.8%
C25-Tricyclic Terpane 5(S+R) 191 62.8 2439.0 5.8%
C24-Tetracyclic Terpane Z4 191 ND ND ND
C26-Tricyclic Terpane 6a* 191 ND ND ND
C26-Tricyclic Terpane 6b 191 ND ND ND
C28-Tricyclic Terpane #1 A 191 ND ND ND
C28-Tricyclic Terpane #2 B 191 ND ND ND
C29-Tricyclic Terpane #1 C 191 ND ND ND
C29-Tricyclic Terpane #2 D 191 ND ND ND
18 α-22,29,30-Trisnorneohopane (Ts) E 191 ND ND ND
17 α-22,29,30-Trisnorhopane (Tm) F 191 ND ND ND
C30-Tricyclic Terpane #1 10a* 191 ND ND ND
C30-Tricyclic Terpane #2 10b 191 ND ND ND
17 α-28,30 Bisnorhopane I 191 ND ND ND
C31-Tricyclic Terpane #1 11a* 191 ND ND ND
17α-25-Norhopane J 191 ND ND ND
C31-Tricyclic Terpane #2 11b 191 ND ND ND
17 α,21β-30-Norhopane K 191 ND ND ND
18α-30-Norneohopane C29Ts 191 ND ND ND
17α-Diahopane C30* 191 ND ND ND
17β-21α-30-Normoretane L 191 ND ND ND
18α+18β-Oleanane Ma+Mb 191 ND ND ND
17α-21β-Hopane N 191 ND ND ND
17β-21α-Moretane O 191 ND ND ND
22S-17α,21β-30-Homohopane P 191 ND ND ND
22R-17α,21β-30-Homohopane Q 191 ND ND ND
Gammacerane R 191 ND ND ND
22S-17α,21β-30-Bishomohopane T 191 ND ND ND
22R-17α,21β-30-Bishomohopane U 191 ND ND ND
22S-17α,21β-30-Bishomohopane WS 191 ND ND ND
22R-17α,21β-Trishomohopane WR 191 ND ND ND
22S-17α,21β-Tetrahomohopane XS 191 ND ND ND
22R-17α,21β-Tetrahomohopane XR 191 ND ND ND
22S-17α,21β-Pentahomohopane YS 191 ND ND ND
22R-17α,21β-Pentahomohopane YR 191 ND ND NDA

0.4108g->10mL 318-20-3 Submitted by,
FOREN4LA_RTL.M Pace Energy Services, LLC
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SAMPLE RESULTSPAGE 1

Chromatogram Key & Numerical Results:    217 m/z Steranes

Project Manager: Heather Gadwa Lab ID: 32628-1

Client: GHD Services Inc. Collected: 1/8/2020

Address: 20818 44th Ave W, Suite Received: 1/9/2020

Lynnwood, WA 98036 Matrix: Product

Project: P66 Yakima Client ID: OL-11145929-010820-EM
Project #: 11145929 Analyzed: 1/22/2020

Collected by: Eric Maise Q Method: FSRTL01232020A.M

Identity Symbol Ion 

(m/z)

Retention 

Time

Peak Height Rel. Height % 

(217 m/z)

13β, 17α-Diacholestane (20S) 1 217 66.2 2230.0 23.4%
13β, 17α-Diacholestane (20R) 2 217 ND ND ND
13α, 17β-Diacholestane (20S) 3 217 ND ND ND
13α, 17β-Diacholestane (20R) 4 217 67.7 565.0 5.9%
24-methyl-13β,17α-Diacholestane (20S) 5 217 67.8 1254.0 13.1%
24-methyl-13β,17α-Diacholestane (20S) 6 217 ND ND ND
24-methyl-13α,17β-Diacholestane (20S) 7D 217 69.0 768.0 8.0%
14α,17α-Cholestane (20S) 7 217 69.1 828.0 8.7%

24-ethyl-13β, 17α-Diacholestane (20S)+       

14β,17β-Cholestane (20R)

8+8D 217

69.2 946.0 9.9%
14β,17β-Cholestane (20S) 9 217 69.3 643.0 6.7%
24-methyl-13α,17β-Diacholestane (20R) 9D 217 ND ND ND
14α,17α-Cholestane (20R) 10 217 69.8 1403.0 14.7%
24-ethyl-13β, 17α-Diacholestane (20R) 11 217 ND ND ND
24-ethyl-13α, 17β-Diacholestane (20S) 12 217 ND ND ND
24-ethyl-13α, 17α-Diacholestane (20S) 13 217 ND ND ND
24-methyl-14β, 17β-Cholestane (20R) 14 217 ND ND ND
24-methyl-14β, 17β-Cholestane (20S) 15 217 ND ND ND
24-methyl-14α, 17α-Cholestane (20R) 16 217 ND ND ND
24-ethyl-14α-Cholestane (20S) 17 217 ND ND ND
24-ethyl-14β, 17β-Cholestane (20R) 18 217 ND ND ND
24-ethyl-14β, 17β-Cholestane (20S) 19 217 ND ND ND
24-ethyl-14α, 17α-Cholestane (20R) 20 217 73.1 905.0 9.5%A

0.4108g->10mL 318-20-3 Submitted by,
FOREN4LA_RTL.M Pace Energy Services, LLC
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SAMPLE RESULTSPAGE 1

Chromatogram Key & Numerical Results:    253 m/z Monoaromatic Steranes

Project Manager: Heather Gadwa Lab ID: 32628-1

Client: GHD Services Inc. Collected: 1/8/2020

Address: 20818 44th Ave W, Suite Received: 1/9/2020
Lynnwood, WA 98036 Matrix: Product

Project: P66 Yakima Client ID: OL-11145929-010820-EM
Project #: 11145929 Analyzed: 1/22/2020

Collected by: Eric Maise Q Method: FSRTL01232020A.M

Identity Symbol Ion 

(m/z)

Retention 

Time

Peak Height Rel. Height % 

(253 m/z)

20S, 5β C27-MAS a 253 64.9 1357.0 9.3%
20S, dia C27-MAS b 253 65.1 1576.0 10.8%
20R, 5β C27-MAS + 20R C27 dia MAS c 253 66.1 1164.0 8.0%
20S, 5α C27-MAS d 253 66.3 1229.0 8.4%
20R, 5β C28-MAS + 20S C28 dia MAS e 253 66.6 2585.0 17.8%
20R, 5α C27-MAS f 253 67.5 611.0 4.2%
20S, 5α C28-MAS g 253 67.7 1315.0 9.0%
20R, 5β C28-MAS + 20R C28 dia MAS h 253 67.8 1701.0 11.7%

20S, 5β C29-MAS + 20S C29 dia MAS i 253 67.9 1076.0 7.4%
20S, 5α C29-MAS J lower case 253 68.9 622.0 4.3%
20R, 5α C28-MAS k 253 69.1 680.0 4.7%
20R, 5β C29-MAS + 20R C29 dia MAS L lower case 253 69.2 642.0 4.4%
20R, 5α C29-MAS m 253 ND ND NDA

0.4108g->10mL 318-20-3 Submitted by,
FOREN4LA_RTL.M Pace Energy Services, LLC
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SAMPLE RESULTSPAGE 1

Chromatogram Key & Numerical Results:    231 m/z Triaromatic Steranes

Project Manager: Heather Gadwa Lab ID: 32628-1

Client: GHD Services Inc. Collected: 1/8/2020

Address: 20818 44th Ave W, Suite Received: 1/9/2020
Lynnwood, WA 98036 Matrix: Product

Project: P66 Yakima Client ID: OL-11145929-010820-EM
Project #: 11145929 Analyzed: 1/22/2020

Collected by: Eric Maise Q Method: FSRTL01232020A.M

Identity Symbol Ion 

(m/z)

Retention 

Time

Peak Height Rel. Height % 

(231 m/z)

C20 Triaromatic Sterane T1 231 61.5 3206.0 60.4%

C21 Triaromatic Sterane T2 231 63.4 2101.0 39.6%

20S C26 Triaromatic Sterane T3 231 ND ND ND

20R C26 + 20S C27 Triaromatic Steranes T4 231 ND ND ND

20S C28 Triaromatic Sterane T5 231 ND ND ND

20R C27 Triaromatic Sterane T6 231 ND ND ND

20R C28 Triaromatic Sterane T7 231 ND ND NDA

0.4108g->10mL 318-20-3 Submitted by,
FOREN4LA_RTL.M Pace Energy Services, LLC
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0.4108g->10mL 318-20-3
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Key for Identifying Aromatic Hydrocarbons 

 

No  m/z  Abbreviation  Compound 

 

1  120   AB  C3-alkylbenzenes  

2  134     C4-alkylbenzenes 

3  148     C5-alkylbenzenes 

4  162     C6-alkylbenzenes 

5  128   NAPH  C0-naphthalene 

6  142     C1-naphthalenes 

7  156     C2-naphthalenes 

8  170     C3-naphthalenes 

9  184     C4-naphthalenes 

10  166   FL  C0-fluorene 

11  180     C1-fluorenes  

12  194     C2-fluorenes  

13  208     C3-fluorenes  

14  222     C4-fluorenes  

15  154   BP  C0-biphenyl  

16  168     C1-biphenyls + dibenzofuran  

17  182     C2-biphenyls + C1 Dibenzofuran  

18  178   PHEN  C0-phenanthrene  

19  192     C1-phenanthrenes  

20  206     C2-phenanthrenes 

21  220     C3-phenanthrenes  

22  234     C4-phenanthrenes 

23  202   PY  C0-pyrene/fluoranthene  

24  216     C1-pyrenes/fluoranthenes  

25  230     C2-pyrenes/fluoranthenes  

26  244     C3-pyrenes/fluoranthenes  

27  258     C4-pyrenes/fluoranthenes  

28  228   CHR  C0-chrysene  

29  242     C1-chrysenes  

30  256     C2-chrysenes  

31  270     C3-chrysenes  

32  284     C4-chrysenes  

33  148   BT  C1-benzothiophenes  

34  162     C2-benzothiophenes  

35  176     C3-benzothiophenes  

36  190     C4-benzothiophenes  

37  204     C5-benzothiophenes  



 

 

 

 

Key for Identifying Aromatic Hydrocarbons – Cont. 

 

No  m/z  Abbreviation  Compound 

 

38  184   DBT  C0-dibenzothiophene  

39  198     C1-dibenzothiophenes 

40  212     C2-dibenzothiophenes 

41  226     C3-dibenzothiophenes  

42  240     C4-dibenzothiophenes  

43  234   NBT  C0-naphthobenzthiophene 

44  248     C1-naphthobenzthiophenes 

45  262     C2-naphthobenzthiophenes 

46  276     C3-naphthobenzthiophenes 

47  290     C4-naphthobenzthiophenes 

48  253   MAS  Monoaromatic steranes 

49  267     Monoaromatic steranes  

50  239     Monoaromatic steranes 

51  231   TAS  Triaromatic steranes 

52  245     Triaromatic steranes 
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(C3-C12) Quantitative Molecular Characterization 

by GC/MS - full scan mode 
 

PIANO, Oxygenated Blending Agents, Lead Scavengers, 

MMT & Thiophenes 

  



SAMPLE RESULTS

PAGE 1

Heather Gadwa Lab ID: 32628-1

 GHD Services, Inc. Collected: 1/8/2020

 20818 44th Ave W Suite 190 Received: 1/9/2020

  Lynnwood, WA 98036 Matrix: Product

Project:

Client ID:

Project #: 11145929 Analyzed: 1/17/2020

Collected by: Q Method: 110719.M

ssRL RESULT

CONSTITUENTS CLASS ABBR. mg/kg mg/kg QUALIFIER

Isopentane (2-Methylbutane) I IP 78.2 204.5

1-Pentene O 1P 156.0 156.0 U

2-Methyl-1-butene O 2M1B 156.0 156.0 U

Pentane (nC5) P C5 117.0 117.0 U

trans-2-pentene O T2P 78.2 78.2 U

cis-2-pentene O C2P 117.0 117.0 U

2-Methyl-2-butene O 2M2B 156.0 156.0 U

2,2-Dimethylbutane I 22DMB 39.0 39.0 U

Cyclopentane N CYP 39.1 39.1 U

2,3-Dimethylbutane I 23DMB 39.0 70.5

2-Methylpentane I 2MP 77.9 146.4

Methyl-tert-butyl ether (MTBE) ADD MTBE 38.8 38.8 U

3-Methylpentane I 3MP 117.2 117.2 U

1-Hexene O 1HX 116.4 116.4 U

Hexane (nC6) P C6 116.5 116.5 U

Di-isopropyl ether (DIPE) ADD DIPE 77.8 77.8 U

trans-2-hexene O T2HE 116.4 116.4 U

2-Methyl-2-pentene O 2M2P 156.0 156.0 U

cis-2-hexene O C2HE 116.4 116.4 U

cis-3-Methyl-2-pentene O C3M2P 156.0 156.0 U

Ethyl-tert-butyl ether (ETBE) ADD ETBE 39.1 39.1 U

2,2-Dimethylpentane I 22DMP 234.2 234.2 U

Methylcyclopentane N MCYP 77.6 140.0

2,4-Dimethylpentane I 24DMP 117.1 117.1 U

1,2-Dichloroethane (EDC) ADD EDC 116.8 116.8 U

Benzene A B 155.2 177.2 J

3,3-Dimethylpentane I 33DMP 117.1 117.1 U

Thiophene S THIO 116.8 116.8 U

Cyclohexane N CYH 116.7 116.7 U

2-Methylhexane I 2MH 116.9 316.9

2,3-Dimethylpentane I 23DMP 117.4 431.4

P66 Yakima (AOC 980)

Eric Maise

OL-11145929-010820-EM



SAMPLE RESULTS
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Heather Gadwa Lab ID: 32628-1

 GHD Services, Inc. Collected: 1/8/2020

 20818 44th Ave W Suite 190 Received: 1/9/2020

  Lynnwood, WA 98036 Matrix: Product

Project:

Client ID:

Project #: 11145929 Analyzed: 1/17/2020

Collected by: Q Method: 110719.M

ssRL RESULT

CONSTITUENTS CLASS ABBR. mg/kg mg/kg QUALIFIER

P66 Yakima (AOC 980)

Eric Maise

OL-11145929-010820-EM

Tert-amyl methyl ether (TAME) ADD TAME 208.6 208.6 U

3-Methylhexane I 3MH 116.0 389.5

trans-1,3-Dimethylcyclopentane N T13DMCYP 117.0 117.0 U

cis-1,3-Dimethylcyclopentane N C13DMCYP 117.0 117.0 U

trans-1,2-Dimethylcyclopentane N T12DMCYP 117.0 139.5 J

2,2,4-Trimethylpentane (isooctane) I 224TMP 233.5 1259.9

1-Heptene O 1HP 233.8 233.8 U

Heptane (nC7) P C7 32.3 498.6

trans-2-heptene O T2HP 233.8 233.8 U

Methylcyclohexane N MCYH 117.0 360.3

2,5-Dimethylhexane I 25DMH 234.2 237.8 J

2,2,3-Trimethylpentane I 233TMP 38.9 79.6

2,4-Dimethylhexane I 24DMH 116.9 239.9

2,3,4-Trimethylpentane I 234TMP 116.7 938.6

2,3,3-Trimethylpentane I 233TMP 117.1 951.9

Toluene A T 39.0 39.0 U

2-Methylthiophene S 2MTHIO 117.0 117.0 U

2,3-Dimethylhexane I 23DMH 155.0 155.0 U

3-Methylthiophene S 3MTHIO 116.6 116.6 U

2-Methylheptane I 2MHP 155.9 298.4

4-Methylheptane I 4MHP 116.9 154.2 J

3-Methylheptane I 3MHP 117.0 780.1

3-Ethylhexane I 3EHX 233.3 233.3 U

1,2-Dibromoethane (EDB) ADD EDB 233.5 233.5 U

1-Octene O 1O 311.6 311.6 U

Octane (nC8) P C8 312.0 727.9

2,4-Dimethylheptane I 24DMHP 233.3 699.8

2,5-Dimethylheptane I 25DMHP 233.3 887.5

Ethylbenzene A EB 51.9 298.5

2-Ethylthiophene S 2ETHIO 104.3 104.3 U

2,3-Dimethylheptane I 23DMHP 233.3 964.5



SAMPLE RESULTS

PAGE 3

Heather Gadwa Lab ID: 32628-1

 GHD Services, Inc. Collected: 1/8/2020

 20818 44th Ave W Suite 190 Received: 1/9/2020

  Lynnwood, WA 98036 Matrix: Product

Project:

Client ID:

Project #: 11145929 Analyzed: 1/17/2020

Collected by: Q Method: 110719.M

ssRL RESULT

CONSTITUENTS CLASS ABBR. mg/kg mg/kg QUALIFIER

P66 Yakima (AOC 980)

Eric Maise

OL-11145929-010820-EM

m-Xylene A MX 51.8 51.8 U

p-Xylene A PX 52.1 124.3

4-Methyloctane I 4MO 156.0 619.3

2-Methyloctane I 2MO 156.0 619.2

3-Methyloctane I 3MO 156.0 848.7

Styrene A STRE 51.9 51.9 U

o-Xylene A OX 52.0 52.0 U

1-Nonene O 1N 311.8 311.8 U

Nonane (nC9) P C9 311.6 639.7

Isopropylbenzene (cumene) A IPROPB 52.1 100.4

n-Propylbenzene A NPRPPB 51.8 225.0

1-Methyl-3-ethylbenzene A 1M3EB 51.9 51.9 U

1-Methyl-4-ethylbenzene A 1M4EB 51.8 233.4

1,3,5-Trimethylbenzene (mesitylene) A 135TMB 51.7 51.7 U

1-Methyl-2-ethylbenzene A 1M2EB 51.7 307.9

1,2,4-Trimethylbenzene A 124TMB 51.9 258.3

1-Decene O 1D 310.8 310.8 U

Decane (nC10) P C10 311.6 311.6 U

sec-Butylbenzene A SBUB 103.9 103.9 U

1-Methyl-3-isopropylbenzene (m-cymene) A 1M3IPROPB 51.9 51.9 U

1-Methyl-4-isopropylbenzene (p-cymene) A 1M4IPROPB 51.9 51.9 U

Indane A IA 51.8 246.6

Indene A IE 103.9 103.9 U

1-Methyl-2-isopropybenzene (o-cymene) A 1M2IPROPB 43.1 43.1 U

1-Methyl-3-propylbenzene A 1M3PROPB 43.1 43.1 U

1-Methyl-4-propylbenzene A 1M4PROPB 52.0 276.9

n-Butylbenzene A NBB 51.8 113.9

1,3-Dimethyl-5-ethylbenzene A 13DM5EB 51.7 51.7 U

1,2,diethylbenzene A 12DEB 51.9 114.6

1-Methyl-2-propylbenzene A 1M2PROPB 52.1 341.3

1,4-Dimethyl-2-ethylbenzene A 14DM2EB 51.9 327.6



SAMPLE RESULTS

PAGE 4

Heather Gadwa Lab ID: 32628-1

 GHD Services, Inc. Collected: 1/8/2020

 20818 44th Ave W Suite 190 Received: 1/9/2020

  Lynnwood, WA 98036 Matrix: Product

Project:

Client ID:

Project #: 11145929 Analyzed: 1/17/2020

Collected by: Q Method: 110719.M

ssRL RESULT

CONSTITUENTS CLASS ABBR. mg/kg mg/kg QUALIFIER

P66 Yakima (AOC 980)

Eric Maise

OL-11145929-010820-EM

1,3-Dimethyl-4-ethylbenzene A 13DM4EB 51.6 51.6 U

1,2-Dimethyl-4-ethylbenzene A 12DM4EB 52.0 666.0

1,2-Dimethyl-3-ethylbenzene A 12DM3EB 52.2 118.7

Undecane (nC11) P C11 104.0 104.0 U

1,2,4,5-Tetramethylbenzene A 1245TMB 51.9 784.2

1,2,3,5-Tetramethylbenzene A 1235TMB 51.9 752.6

n-Pentylbenzene A NPYB 130.1 130.1 U

Naphthalene A N 130.3 130.3 U

Benzothiophene S BTHIO 129.6 129.6 U

Dodecane (nC12) P C12 260.7 260.7 U

1,2,3,4-Tetramethylbenzene A 1234TMB 129.8 408.2

MMT ADD MMT 214.2 214.2 U

2-Methylnaphthalene A 2MN 129.6 727.3

1-Methylnaphthalene A 1MN 130.0 551.8

Benzene d-6 (RS) 106.42 %

Toluene-d8 (RS) 88.64 %

Ethylbenzene d10 (RS) 101.91 %

ssRL - Sample Specific Reporting Limit 

Results listed as U would have been reported if present at or above the listed ssRL

J - Values greater than the ssRL but less than the PQL (3 x ssRL).

D - Secondary dilution perfomed 

Q - Surrogate recovery limit exceedance

I - Matrix Interference

NC - Not calibrated

Note:  Extracted by EPA 5030 (Purge and Trap).

US631 Submitted by,

Pace Energy Services, LLC01162020-PROD3.D & dilution 01162020-

PROD3.D



DIAGNOSTIC RATIOS PARAMETERS

PAGE 1

PAES ID 32628-1
Sample ID OL-11145929-010820-EM

Evaporation

n-Pentane / (n-Pentane+n-Heptane) NR

2-Methylpentane / (2-Methylpentane+2-Methylheptane) 0.33

Waterwashing

Benzene / (Benzene+Cyclohexane) NR

Toluene / (Toluene+Methylcyclohexane) NR

Aromatics / Total Paraffins (n+iso+cyc) 0.52

Aromatics / Naphthenes 11.18

wt% < o-xylene 65.41

Biodegradation

(C4-C8 Para +Isopara) / C4-C8 Olefins NR

3-Methylhexane / n-Heptane 0.78

Methylcyclohexane / n-Heptane 0.72

Isoparaffins + Naphthenes / Paraffins 6.31

Diagnostic Ratios (Refining Properties)

2,2,4-Trimethylpentane / (2,2,4-Trimethylpentane+Methylcyclohexane) 0.8

2,2,4-Trimethylpentane / Total TMPs 0.39

nC9 / Isopropylbenzene 6.37

nC10 / 1-Methyl-2-ethylbenzene NR

nC11 / 1,4-Dimethyl-2-ethylbenzene NR

iC5 / (iC5+nC5) NR

(2-methylhexane + 2,3dimethylpentane) / (3-methylhexane + 2,4 dimethylpentane)
NR

Naphthalene / (Naphthalene+nC12) NR

Methylcyclohexane/(Methylcyclohexane+Toluene) NR

Toluene/n-Octane NR

Oxygenates & Other (mg/kg)

Methyl-tert-butyl ether (MTBE) U

Di-isopropyl ether (DIPE) U

Ethyl-tert-butyl ether (ETBE) U

Tert-amyl methyl ether (TAME) U

MMT U

Lead Scavengers (mg/kg)

1,2-Dichloroethane (EDC) U

1,2-Dibromoethane (EDB) U

Sulfur containing HCs (mg/kg)

Thiophene U

2-Methylthiophene U

3-Methylthiophene U

2-Ethylthiophene U

Benzothiophene U

Relative Percentages

% Paraffinic 9.0

% Isoparaffinic 53.6

% Aromatic 34.4

% Naphthenic 3.1

% Olefinic 0.0

Note: If field is "NR" a ratio was not calculable.
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Supporting Quality Control Results 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



QC REPORT - BLANK

PAGE  1

Heather Gadwa Lab ID: 011682020-BLK.D

 GHD Services, Inc. Collected:

 20818 44th Ave W Suite 190 Received:

  Lynnwood, WA 98036 Matrix:

Project: P66 Yakima (AOC 980)QC type: Method Blank

Project #: 11145929 Analyzed: 1/16/2020

Collected by: Q Method: 110719.M

ssRL RESULT

CONSTITUENTS ug/L ug/L QUAL

Isopentane (2-Methylbutane) 0.9 0.9 U

1-Pentene 1.8 1.8 U

2-Methyl-1-butene 1.8 1.8 U

Pentane (nC5) 1.4 1.4 U

trans-2-pentene 0.9 0.9 U

cis-2-pentene 1.4 1.4 U

2-Methyl-2-butene 1.8 1.8 U

2,2-Dimethylbutane 0.5 0.5 U

Cyclopentane 0.5 0.5 U

2,3-Dimethylbutane 0.5 0.5 U

2-Methylpentane 0.9 0.9 U

Methyl-tert-butyl ether (MTBE) 0.5 0.5 U

3-Methylpentane 1.4 1.4 U

1-Hexene 1.4 1.4 U

Hexane (nC6) 1.4 1.4 U

Di-isopropyl ether (DIPE) 0.9 0.9 U

trans-2-hexene 1.4 1.4 U

2-Methyl-2-pentene 1.8 1.8 U

cis-2-hexene 1.4 1.4 U

cis-3-Methyl-2-pentene 1.8 1.8 U

Ethyl-tert-butyl ether (ETBE) 0.5 0.5 U

2,2-Dimethylpentane 2.7 2.7 U

Methylcyclopentane 0.9 0.9 U

2,4-Dimethylpentane 1.4 1.4 U

1,2-Dichloroethane (EDC) 1.4 1.4 U

Benzene 1.8 1.8 U

3,3-Dimethylpentane 1.4 1.4 U

Thiophene 1.4 1.4 U

Cyclohexane 1.4 1.4 U

2-Methylhexane 1.4 1.4 U

2,3-Dimethylpentane 1.4 1.4 U



QC REPORT - BLANK

PAGE  2

Heather Gadwa Lab ID: 011682020-BLK.D

 GHD Services, Inc. Collected:

 20818 44th Ave W Suite 190 Received:

  Lynnwood, WA 98036 Matrix:

Project: P66 Yakima (AOC 980)QC type: Method Blank

Project #: 11145929 Analyzed: 1/16/2020

Collected by: Q Method: 110719.M

ssRL RESULT

CONSTITUENTS ug/L ug/L QUAL

Tert-amyl methyl ether (TAME) 2.4 2.4 U

3-Methylhexane 1.4 1.4 U

trans-1,3-Dimethylcyclopentane 1.4 1.4 U

cis-1,3-Dimethylcyclopentane 1.4 1.4 U

trans-1,2-Dimethylcyclopentane 1.4 1.4 U

2,2,4-Trimethylpentane (isooctane) 2.7 2.7 U

1-Heptene 2.7 2.7 U

Heptane (nC7) 0.4 0.4 U

trans-2-heptene 2.7 2.7 U

Methylcyclohexane 1.4 1.4 U

2,5-Dimethylhexane 2.7 2.7 U

2,2,3-Trimethylpentane 0.5 0.5 U

2,4-Dimethylhexane 1.4 1.4 U

2,3,4-Trimethylpentane 1.4 1.4 U

2,3,3-Trimethylpentane 1.4 1.4 U

Toluene 0.5 0.5 U

2-Methylthiophene 1.4 1.4 U

2,3-Dimethylhexane 1.8 1.8 U

3-Methylthiophene 1.4 1.4 U

2-Methylheptane 1.8 1.8 U

4-Methylheptane 1.4 1.4 U

3-Methylheptane 1.4 1.4 U

3-Ethylhexane 2.7 2.7 U

1,2-Dibromoethane (EDB) 2.7 2.7 U

1-Octene 3.6 3.6 U

Octane (nC8) 3.6 3.6 U

2,4-Dimethylheptane 2.7 2.7 U

2,5-Dimethylheptane 2.7 2.7 U

Ethylbenzene 0.6 0.6 U

2-Ethylthiophene 1.2 1.2 U

2,3-Dimethylheptane 2.7 2.7 U



QC REPORT - BLANK
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Heather Gadwa Lab ID: 011682020-BLK.D

 GHD Services, Inc. Collected:

 20818 44th Ave W Suite 190 Received:

  Lynnwood, WA 98036 Matrix:

Project: P66 Yakima (AOC 980)QC type: Method Blank

Project #: 11145929 Analyzed: 1/16/2020

Collected by: Q Method: 110719.M

ssRL RESULT

CONSTITUENTS ug/L ug/L QUAL

m-Xylene 0.6 0.6 U

p-Xylene 0.6 0.6 U

4-Methyloctane 1.8 1.8 U

2-Methyloctane 1.8 1.8 U

3-Methyloctane 1.8 1.8 U

Styrene 0.6 0.6 U

o-Xylene 0.6 0.6 U

1-Nonene 3.6 3.6 U

Nonane (nC9) 3.6 3.6 U

Isopropylbenzene (cumene) 0.6 0.6 U

n-Propylbenzene 0.6 0.6 U

1-Methyl-3-ethylbenzene 0.6 0.6 U

1-Methyl-4-ethylbenzene 0.6 0.6 U

1,3,5-Trimethylbenzene (mesitylene) 0.6 0.6 U

1-Methyl-2-ethylbenzene 0.6 0.6 U

1,2,4-Trimethylbenzene 0.6 0.6 U

1-Decene 3.6 3.6 U

Decane (nC10) 3.6 3.6 U

sec-Butylbenzene 1.2 1.2 U

1-Methyl-3-isopropylbenzene (m-cymene) 0.6 0.6 U

1-Methyl-4-isopropylbenzene (p-cymene) 0.6 0.6 U

Indane 0.6 0.6 U

Indene 1.2 1.2 U

1-Methyl-2-isopropybenzene (o-cymene) 0.5 0.5 U

1-Methyl-3-propylbenzene 0.5 0.5 U

1-Methyl-4-propylbenzene 0.6 0.6 U

n-Butylbenzene 0.6 0.6 U

1,3-Dimethyl-5-ethylbenzene 0.6 0.6 U

1,2,diethylbenzene 0.6 0.6 U

1-Methyl-2-propylbenzene 0.6 0.6 U

1,4-Dimethyl-2-ethylbenzene 0.6 0.6 U



QC REPORT - BLANK

PAGE  4

Heather Gadwa Lab ID: 011682020-BLK.D

 GHD Services, Inc. Collected:

 20818 44th Ave W Suite 190 Received:

  Lynnwood, WA 98036 Matrix:

Project: P66 Yakima (AOC 980)QC type: Method Blank

Project #: 11145929 Analyzed: 1/16/2020

Collected by: Q Method: 110719.M

ssRL RESULT

CONSTITUENTS ug/L ug/L QUAL

1,3-Dimethyl-4-ethylbenzene 0.6 0.6 U

1,2-Dimethyl-4-ethylbenzene 0.6 0.6 U

1,2-Dimethyl-3-ethylbenzene 0.6 0.6 U

Undecane (nC11) 1.2 1.2 U

1,2,4,5-Tetramethylbenzene 0.6 0.6 U

1,2,3,5-Tetramethylbenzene 0.6 0.6 U

n-Pentylbenzene 1.5 1.5 U

Naphthalene 1.5 1.5 U

Benzothiophene 1.5 1.5 U

Dodecane (nC12) 3.0 3.0 U

1,2,3,4-Tetramethylbenzene 1.5 1.5 U

2-Methylnaphthalene 1.5 1.5 U

1-Methylnaphthalene 1.5 1.5 U

Benzene d-6 (RS) 95

Toluene-d8 (RS) 99

Ethylbenzene d10 (RS) 107

ssRL - Sample Specific Reporting Limit

Results listed as U would have been reported if present at or above the listed ssRL

B - Exceeds PQL - 3 x ssRL

Q - Surrogate recovery limit exceedance

NC - Not calibrated

J - Values greater than the ssRL but less than the PQL.

Note:  Extracted by EPA 5030 (Purge and Trap).

US631 Submitted by,

011682020-BLK.D Pace Energy Services, LLC
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Heather Gadwa Lab ID: 01162020-LCS.D

 GHD Services, Inc. Collected:

 20818 44th Ave W Suite 190 Received:

  Lynnwood, WA 98036 Matrix:

Project: P66 Yakima (AOC 980) QC type: LCS

Project #: 11145929 Analyzed: 1/16/2020

Collected by: Q Method: 110719.M

RESULT Recovery Spike Conc. QUAL

CONSTITUENTS ug/L % ug/L

1-Pentene 46.9 93.1 50.4

Pentane (nC5) 57.4 113.7 50.5

Cyclopentane 26.4 52.6 50.1

1-Hexene 48.1 96.0 50.1

Hexane (nC6) 50.4 100.6 50.1

Di-isopropyl ether (DIPE) 40.6 161.5 25.1 LQ

Ethyl-tert-butyl ether (ETBE) 23.2 92.4 25.1

2,4-Dimethylpentane 61.5 123.1 50.0

Benzene 24.9 98.8 25.2

Cyclohexane 42.8 85.2 50.3

Tert-amyl methyl ether (TAME) 24.7 97.9 25.2

2,2,4-Trimethylpentane (isooctane) 58.5 116.6 50.1

Heptane (nC7) 66.8 132.6 50.4

Toluene 36.6 146.8 25.0

Octane (nC8) 56.5 112.6 50.1

Ethylbenzene 36.1 144.1 25.1

m-Xylene 35.4 140.3 25.2

p-Xylene 38.2 151.7 25.2

o-Xylene 32.5 129.6 25.1

Nonane (nC9) 82.8 110.5 75.0

n-Propylbenzene 33.5 133.6 25.1

1,3,5-Trimethylbenzene (mesitylene) 32.3 128.0 25.3

1-Decene 91.6 122.2 75.0

Decane (nC10) 75.1 99.8 75.3

n-Butylbenzene 22.1 88.4 25.0

n-Pentylbenzene 20.1 79.8 25.2

Dodecane (nC12) 61.7 122.4 50.4

Benzene d-6 (RS) 96

Toluene-d8 (RS) 96

Ethylbenzene d10 (RS) 1120

ssRL - Sample Specific Reporting Limit      NC - Not calibrated

Q - Surrogate recovery limit exceedance      LQ - Percent difference exceedance (50 - 160)

I - Matrix Interference      Note:  Extracted by EPA 5030 (Purge and Trap).

US631 Submitted by,

01162020-LCS.D Pace Energy Services, LLC
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Heather Gadwa Lab ID: 01162020-LCSD.D

GHD Services, Inc. Collected:

20818 44th Ave W Suite 190 Received:

Lynnwood, WA 98036 Matrix:

Project: P66 Yakima (AOC 980) QC type: LCSD

Project #: 11145929 Analyzed: 1/16/2020

Collected by: Q Method: 110719.M

RESULT Recovery Spike Conc. RPD QUAL

CONSTITUENTS ug/L % ug/L %

1-Pentene 48.9 97.1 50.4 4.1

Pentane (nC5) 60.1 119.0 50.5 4.5

Cyclopentane 27.4 54.7 50.1 3.9

1-Hexene 48.9 97.7 50.1 1.8

Hexane (nC6) 50.3 100.3 50.1 0.3

Di-isopropyl ether (DIPE) 42.6 169.6 25.1 4.9

Ethyl-tert-butyl ether (ETBE) 24.0 95.7 25.1 3.6

2,4-Dimethylpentane 61.6 123.3 50.0 0.1

Benzene 25.4 100.9 25.2 2.1

Cyclohexane 43.8 87.2 50.3 2.3

Tert-amyl methyl ether (TAME) 24.5 97.3 25.2 0.6

2,2,4-Trimethylpentane (isooctane) 56.1 112.0 50.1 4.0

Heptane (nC7) 62.9 124.9 50.4 6.0

Toluene 35.4 141.9 25.0 3.4

Octane (nC8) 52.3 104.3 50.1 7.7

Ethylbenzene 35.0 139.5 25.1 3.2

m-Xylene 34.2 135.8 25.2 3.2

p-Xylene 38.3 151.8 25.2 0.1

o-Xylene 31.0 123.5 25.1 4.8

Nonane (nC9) 77.3 103.1 75.0 6.9

n-Propylbenzene 31.9 127.4 25.1 4.7

1,3,5-Trimethylbenzene (mesitylene) 31.0 122.9 25.3 4.0

1-Decene 86.8 115.7 75.0 5.4

Decane (nC10) 72.4 96.3 75.3 3.6

n-Butylbenzene 21.3 85.5 25.0 3.3

n-Pentylbenzene 19.0 75.3 25.2 5.8

Dodecane (nC12) 58.0 115.1 50.4 6.2

Benzene d-6 (RS) 101

Toluene-d8 (RS) 97

Ethylbenzene d10 (RS) 111

ssRL - Sample Specific Reporting Limit NC - Not calibrated

Q - Surrogate recovery limit exceedance RQ - Percent difference exceeded (15)

I - Matrix Interference LQ - Percent difference exceedance (50 - 160)

Note:  Extracted by EPA 5030 (Purge and Trap).

US631 Submitted by,

01162020-LCSD.D Pace Energy Services, LLC



QC REPORT - SRM 2295

PAGE 1

Heather Gadwa Lab ID: 01162020-SRM.D
 GHD Services, Inc. Collected:
 20818 44th Ave W Suite 190 Received:
  Lynnwood, WA 98036 Matrix: Product/Soil

Project: P66 Yakima (AOC 980) QC type: NIST SRM 2295

Project #: 11145929

Collected by: Q Method: 110719.M

RESULT ssRL D Flag NIST Result Passing Diff. Actual Diff. QUAL

CONSTITUENTS mg/kg mg/kg mg/kg % %

1-Pentene 5342.5 4854.4 D 7400.0 45 32.3

Pentane (nC5) 26739.8 606.8 35700.0 45 28.7

Methyl-tert-butyl ether (MTBE) 108905.5 4854.4 D 145400.0 45 28.7

Hexane (nC6) 31920.5 606.8 37000.0 45 14.7

2,4-Dimethylpentane 67425.1 606.8 79000.0 45 15.8

Benzene 9164.7 606.8 9900.0 45 7.7

Thiophene 201.4 606.8 260.0 45 25.4

Cyclohexane 62345.9 606.8 88400.0 45 34.6

2,2,4-Trimethylpentane (isooctane) 117035.3 606.8 118000.0 45 0.8

1-Heptene 21097.3 606.8 15000.0 45 33.8

Heptane (nC7) 95003.5 606.8 77700.0 45 20.0

Toluene 123850.3 4854.4 D 78900.0 45 44.3

3-Methylthiophene 176.5 606.8 300.0 45 51.9 SQ

Octane (nC8) 84825.6 606.8 79800.0 45 6.1

Ethylbenzene 21500.7 4854.4 D 19600.0 45 9.2

m,p-Xylenes 51262.6 4854.4 D 58700.0 45 13.5

o-Xylene 13661.5 4854.4 D 19700.0 45 36.2

1,3,5-Trimethylbenzene (mesitylene) 28374.4 606.8 19700.0 45 36.1

1,2,4-Trimethylbenzene 29161.6 606.8 20010.0 45 37.2

Decane (nC10) 44076.6 606.8 41400.0 45 6.3

1,2,4,5-Tetramethylbenzene 8613.2 606.8 9600.0 45 10.8

Naphthalene 10069.6 4854.4 D 11500.0 45 13.3

Benzothiophene 1228.1 606.8 440.0 45 94.5 SQ

Benzene d-6 (RS) 90

Toluene-d8 (RS) 94

Ethylbenzene d10 (RS) 109

ssRL - Sample Specific Reporting Limit

D - Secondary dilution perfomed 

Q - Surrogate recovery limit exceedance

SQ - SRM percent difference exceeded

I - Matrix Interference

NC - Not calibrated

Note:  Extracted by EPA 5030 (Purge and Trap).

US631 Submitted by,

01162020-SRM.D Pace Energy Services, LLC



QC REPORT - SRM 2295

PAGE 1

Heather Gadwa Lab ID: 10PPB CCV
 GHD Services, Inc. Collected:
 20818 44th Ave W Suite 190 Received:
  Lynnwood, WA 98036 Matrix: Water

Project: P66 Yakima (AOC 980) QC type: CCV

Project #: 11145929

Collected by: Q Method: 110719.M

AMOUNT Calc. Dev. RRF Q

CONSTITUENTS ng/ml ng/ml %

Isopentane (2-Methylbutane) 24.2 17.9 35.7

1-Pentene 24.1 21.6 11.6

2-Methyl-1-butene 24.1 23.2 3.8

Pentane (nC5) 36.2 36.7 1.4

trans-2-pentene 24.2 24.4 0.8

cis-2-pentene 36.3 35.6 2.1

Cyclopentane 12.1 10.1 19.6

2,3-Dimethylbutane 12.0 10.3 17.4

2-Methylpentane 24.1 21.8 10.3

Methyl-tert-butyl ether (MTBE) 12.0 8.7 37.6

3-Methylpentane 36.3 34.0 6.8

1-Hexene 36.0 35.5 1.5

Hexane (nC6) 36.0 37.9 5.0

Di-isopropyl ether (DIPE) 24.1 18.0 33.8

Ethyl-tert-butyl ether (ETBE) 12.1 11.4 6.5

Methylcyclopentane 24.0 20.0 20.2

2,4-Dimethylpentane 36.2 45.3 20.0

1,2-Dichloroethane (EDC) 36.2 35.0 3.4

Benzene 24.0 24.2 0.7

Thiophene 36.1 34.0 6.4

Cyclohexane 36.1 31.2 15.7

2-Methylhexane 36.2 46.2 21.7

2,3-Dimethylpentane 36.3 38.4 5.5

Tert-amyl methyl ether (TAME) 24.2 19.8 22.0

3-Methylhexane 35.9 46.2 22.3

2,2,4-Trimethylpentane (isooctane) 36.1 39.9 9.4

1-Heptene 36.2 48.4 25.3

Heptane (nC7) 36.1 47.1 23.3

Methylcyclohexane 36.2 46.0 21.2

2,5-Dimethylhexane 36.2 54.9 34.0

2,2,3-Trimethylpentane 12.0 14.7 18.2

2,4-Dimethylhexane 36.2 46.6 22.5

2,3,4-Trimethylpentane 36.1 39.8 9.3



QC REPORT - SRM 2295

PAGE 2

Heather Gadwa Lab ID: 10PPB CCV
 GHD Services, Inc. Collected:
 20818 44th Ave W Suite 190 Received:
  Lynnwood, WA 98036 Matrix: Water

Project: P66 Yakima (AOC 980) QC type: CCV

Project #: 11145929

Collected by: Q Method: 110719.M

AMOUNT Calc. Dev. RRF Q

CONSTITUENTS ng/ml ng/ml %

2,3,3-Trimethylpentane 36.2 44.5 18.6

Toluene 12.1 15.3 21.3

2-Methylthiophene 36.2 49.3 26.6

2,3-Dimethylhexane 37.0 49.5 25.3

3-Methylthiophene 36.1 52.2 30.9

2-Methylheptane 36.2 54.9 34.2

3-Methylheptane 36.2 46.5 22.1

3-Ethylhexane 36.1 42.2 14.5

1,2-Dibromoethane (EDB) 36.1 41.1 12.1

1-Octene 36.1 53.2 32.0

Octane (nC8) 36.2 46.1 21.5

Ethylbenzene 12.0 14.7 17.9

2-Ethylthiophene 24.2 34.4 29.7

m-Xylene 12.0 14.8 18.5

p-Xylene 12.1 17.7 31.7

Styrene 12.0 10.7 12.4

o-Xylene 12.1 15.7 22.9

1-Nonene 36.2 47.7 24.2

Nonane (nC9) 36.1 41.3 12.5

Isopropylbenzene (cumene) 12.1 14.6 17.2

n-Propylbenzene 12.0 13.3 9.9

1-Methyl-3-ethylbenzene 12.0 14.5 16.6

1-Methyl-4-ethylbenzene 12.0 16.4 26.8

1,3,5-Trimethylbenzene (mesitylene) 12.0 14.7 18.6

1-Methyl-2-ethylbenzene 12.0 14.2 15.6

1,2,4-Trimethylbenzene 12.0 13.3 9.6

1-Decene 36.1 48.8 26.2

Decane (nC10) 36.1 32.9 9.8

sec-Butylbenzene 12.0 15.1 20.4

1-Methyl-3-isopropylbenzene (m-cymene) 12.0 12.7 4.8

1-Methyl-4-isopropylbenzene (p-cymene) 12.0 14.0 14.1
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Heather Gadwa Lab ID: 10PPB CCV
 GHD Services, Inc. Collected:
 20818 44th Ave W Suite 190 Received:
  Lynnwood, WA 98036 Matrix: Water

Project: P66 Yakima (AOC 980) QC type: CCV

Project #: 11145929

Collected by: Q Method: 110719.M

AMOUNT Calc. Dev. RRF Q

CONSTITUENTS ng/ml ng/ml %

Indane 12.0 12.4 3.3

Indene 12.0 11.4 5.4

1-Methyl-2-isopropybenzene (o-cymene) 12.0 13.3 9.8

1-Methyl-3-propylbenzene 12.0 12.7 5.4

1-Methyl-4-propylbenzene 12.1 14.5 16.8

n-Butylbenzene 12.0 14.5 17.1

1,3-Dimethyl-5-ethylbenzene 12.0 14.2 15.7

1,2,diethylbenzene 12.0 13.9 13.3

1-Methyl-2-propylbenzene 12.1 13.8 12.6

1,4-Dimethyl-2-ethylbenzene 12.1 12.7 5.1

1,3-Dimethyl-4-ethylbenzene 12.0 14.1 15.2

1,2-Dimethyl-4-ethylbenzene 12.1 13.5 10.8

1,2-Dimethyl-3-ethylbenzene 12.1 13.8 12.0

Undecane (nC11) 24.1 29.1 17.0

1,2,4,5-Tetramethylbenzene 12.0 12.6 4.4

n-Pentylbenzene 12.1 11.3 7.0

Naphthalene 12.1 8.1 49.5

Benzothiophene 12.0 8.4 42.6

Dodecane (nC12) 24.2 34.7 30.3

2-Methylnaphthalene 12.0 6.7 80.5 CQ

1-Methylnaphthalene 12.1 7.6 59.4 CQ

Benzene d-6 (RS) 10.0 11.1 10.2

Toluene-d8 (RS) 10.0 12.6 20.3

Ethylbenzene d10 (RS) 10.0 9.8 2.5

CQ - Continuing calibration % difference exceeded

Note:  Extracted by EPA 5030 (Purge and Trap).

US631 Submitted by,

01162020-CCV.D Pace Energy Services, LLC
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by GC/ECD 
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Heather Gadwa Lab ID: 32628-1
GHD Services Inc. Collected: 1/8/20
20818 44th Ave W, Suite 190 Received: 1/9/20
Lynnwood, WA 98036 Matrix: Product

Project: P66 Yakima Client ID: OL-11145929-010820-EM

Project #: 11145929.00 Analyzed:
Collected by: Eric Maise Q Method: GC/ECD

Constituents ssRL PQL Result Blank
mg/kg mg/kg mg/kg mg/L

Ethylene Dibromide 0.6 1.7 U <0.1
Tetramethyl Lead 5.6 16.9 U <1.0
Trimethylethyl Lead 5.6 16.9 U <1.0
Dimethyldiethyl  Lead 5.6 16.9 7.3 J <1.0
Methyltriethyl Lead 5.6 16.9 31.9 <1.0
Tetraethyl Lead 5.6 16.9 123.2 <1.0
Methylcyclopentadienyl Manganese Tricarbonyl 0.6 1.7 < 0.6 <1.0

ssRL - Sample Specific Reporting Limit

U: Not detected
J: value greater than the ssRL but less than the PQL (3xssRL)
Trace detection: If analyte detected below ssRL then < ssRL will be shown

32628-1e
PSB

1/22/2020



QUALITY ASSURANCE REPORT

Heather Gadwa Project # 11145929
GHD Services Inc. Analyzed: 1/22/2020

Method: GC/ECD
Lynnwood, WA 98036

ANALYTES RRF RRFD RPD LIMIT %

Ethylene Dibromide 0.469 0.501 6.54 +15
Tetraethyl Lead 0.012 0.013 6.03 +15

MMT 0.056 0.060 7.20 +15

RRF = Mean relative response factor from 6 point calibration

RRFD= Daily calibration standard relative response factor

RPD = Relative Percent Difference
QPB01222020PSB.M

32628-1e
PSB

ACCEPTANCE

20818 44th Ave W, Suite 190

QA DATA FOR EDB, TEL and MMT
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Introduction 

Pace Analytical Energy Services, LLC is pleased to provide this report that focuses on the chemical 
fingerprinting results conducted on behalf of GHD. The interpretive report was carried out on 1 
NAPL sample. The objective of this interpretive report is to characterize the petroleum type(s) in 
the sample with a particular emphasis on age constraining if possible. 
 

Client ID Lab ID Date 
Collected 

Date 
Received 

C3-C12 VOC 
Fingerprinting 
by GC/MS 

C8-C40 SVOC 
Fingerprinting 
by GC/MS 

Organic Lead 
Isomers by 
GC/ECD 

OL-11145929-
010820-EM 

32628-1 1/8/2020 1/9/2020 X X X 

The sample was submitted to PACE Energy Laboratory (Pittsburgh, PA) and analyzed with the 
following analytical methods: 

1) C8-C40 Semi-Quantitative Petroleum Characterization & “Fingerprinting” by GC/MS (ASTM D5739) 
2) C3-C12 PIANO w/ Oxygenates and additives quantification and fingerprinting by    

GC/MS – full scan mode (EPA 8260 Modified) 

1) EDB, MMT, and alkyl lead concentrations by GC/ECD  
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Analytical Methodology 

PIANO Quantitation and Fingerprinting by EPA 8260C Modified 

This GC/MS method was used to determine the concentrations of 109 gasoline range 
compounds, that include oxygenated additives – methyl tertiary butyl ether (MTBE), diisopropyl 
ether (DIPE), tertiary butyl ether (ETBE), tertiary amyl methyl ether (TAME), along with lead 
scavenger additives – ethyl dibromide (EDB), and ethylene dichloride (EDC). This analysis also 
included individual constituents of the five hydrocarbon classes – paraffins, isoparaffins, 
aromatics, naphthenes, and olefins (PIANO). The product sample was purged with conditions as 
prescribed in EPA Method 5030A. To bring all analytes within the range defined by the calibration 
curve, dilutions were performed as required. Compound concentrations were reported as 
mg/kg. 

C8-C40+ Semi-Volatile Range Fingerprinting by GC/MS full scan (ASTM D5739) 

Extracts were diluted, then injected into a GC equipped with a 60-meter DB-1 column to separate 
the hydrocarbons, which are detected with a mass spectrometer (MS) in full scan mode, 
interfaced to the GC. Hydrocarbons in the range of C8 to C40 are identified. By scanning the ion 
fragments shown in the following table, labeled chromatograms and numerical values of some 
hydrocarbons are generated. Aromatic hydrocarbons are identified by scanning over a large 
number of ion fragments, and the results are normalized in a bar diagram. This analysis also 
allows for tentative IDs of unknown compounds w/ NIST mass spectra library. 

Ion (m/z) Compound Class 

TIC All Compounds 

85 n-Alkanes 

113 Iso-Alkanes and Isoprenoids 

83 Alkylcyclohexanes 

134 C4-Benzenes 

123 Bicyclanes 

191 Terpanes 

217 Steranes 

253 Monoaromatic Steranes 

231 Triaromatic Steranes 

Bar Diagram Aromatic Hydrocarbons 

EDB and alkyl lead speciation in product samples by GC/ECD  

Product samples are directly injected into a GC equipped with a 60-meter DB1 column. 
Tetramethyllead, trimethylethyllead, dimethyldiethyllead, methyltriethyllead, tetraethyllead, 
methylcyclopentadienyl manganese tricarbonyl, and ethylene dibromide are detected with an 
electron capture detector (ECD) interfaced to the GC.  
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Investigation Strategy 

The forensics chemical data employed data analysis techniques typically used in a subsurface 
gasoline forensics investigation. Weathering of the refined parent gasoline was assessed with 
petroleum geochemistry molecular ratios 1 , 2 . United States gasoline refinery process and 
properties lines of evidence were applied and based on well-established process forensics 
insights. These insights included historical knowledge of changes in refiners gasoline blending 
strategies of hydrocarbon feedstocks and additives over time3,4. Specifically, characterization of 
the parent gasoline released relied on the diagnostic characterization of alkylate and straight run 
gasoline charachteristics. Also, environmental forensics characterization and age constraining of 
the refined gasoline relied on presence/absence and assemblages of oxygenate additives, organic 
lead additives, and organic sulfur species. Also, light to middle distillate fuel lines of evidence was 
based on knowledge of refinery process geochemistry.  

 

Results and Discussion 

Evaluations of diagnostic refinery and additives blending features of a spilled gasoline are at the 
heart of a forensics investigation. The in-depth review of OL-11145929-010820-EM led to the 
conclusion that the NAPL was composed of gasoline and middle distillate range fuel (Figures 1, 2). 
A refined gasoline fingerprint is evident in the hydrocarbon fingerprint of Figure 1. A middle 
distillate fuel is apparent in the isoparaffins (113 m/z – in main data package) and 
alkylcyclohexanes (83 m/z) distributions (Figure 2). The sample contained more middle distillate 
fuel than gasoline.  

Weathering Properties 

Gasoline - Chemical alterations due to waterwashing were assessed by comparing the 
relationships between the main pairs of more water-soluble compounds of less soluble isomers. 
The expression of these weathering ratios was compared to proportions that are expected from 
fresh gasoline. Evaporative weathering was assessed by comparing the relationship of the main 
pairs of more volatile compounds about less volatile isomers. Both pairs of evaporation ratios 
share similar aqueous solubility properties (Table 1 ratio 1-2). Review of evaporation and 
dissolution ratios indicated that OL-11145929-010820-EM exhibited severe impacts from 
evaporation. The non-reportable BTEX ratio value along with the calculated values from the other 
dissolution ratios (Table 1 ratios 3-4) indicated a severely waterwashed gasoline.  

Middle Distillate - The middle distillate fuel was present in the sample at a higher level than the 
gasoline. The severe n-paraffins depletion (85 m/z – Figure 2) presents evidence that the middle 
distillate fuel in the sample was severely altered by biodegradation5 . In the case of middle 
distillate fuels, chemical changes due to biodegradation can most easily be observed from the 
relationship between n-paraffins (nC17) and isoprenoids (pristane). Correctly, the ratio between 
nC17/and pristane serves as a biodegradation proxy. The nC17/pristane ratio was calculated as 

                                                      
1 Kaplan, Isaac R., et al. "Forensic environmental geochemistry: differentiation of fuel-types, their sources and release 
time." Organic Geochemistry 27.5 (1997): 289-317. 
2 Peters, K. E., C. C. Walters, and J. M. Moldowan. The biomarker guide: Volume 2, Biomarkers and isotopes in 
petroleum systems and earth history. Cambridge University Press, 2007. 
3 Stout, Scott A., Gregory S. Douglas, and Alen D. Uhler. "Automotive gasoline." Environmental Forensics Contaminant 
Specific Guide (2006): 465-531. 
4 Kaplan, Isaac R. "Age dating of environmental organic residues." Environmental Forensics 4.2 (2003): 95-141. 
5 Wenger, Lloyd M., Cara L. Davis, and Gary H. Isaksen. "Multiple controls on petroleum biodegradation and impact on 
oil quality." SPE Reservoir Evaluation & Engineering 5.05 (2002): 375-383. 
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0.02 for OL-11145929-010820-EM and supported the qualitative indication that the middle 
distillate in the sample was severely altered by biodegradation (Table 1). Ratios 7 and 9 in Table 1 
are PAH based weathering ratios. The depletions of lesser alkylated and lower ringed PAHs 
relative to higher alkylated and larger PAHs are reflected in ratios 7 and 9. The values expressed 
in these ratios indicate that the middle distillate fuel in the sample was severely weathered.  

Gasoline Age Constraining 

Refinery Process Attributes – The gasoline in OL-11145929-010820-EM was too severely 
weathered to afford defensible age constraining lines of evidence with diagnostic ratios that 
target refinery process attributes, e.g. relative character and enrichment of intermediate refinery 
feedstock.  

Organic Lead Isomers - Significant quantities of organic lead additives were detected in OL-
11145929-010820-EM. The organic lead fingerprint was consisted with a TEL dominant anti knock 
package (Figure 1). 

The occurrence of organic lead isomers in addition to the process forensics lines of evidence 
suggests that the gasoline was of a leaded gasoline vintage (pre 1996), and thus not likely related 
to a recent release. 

Middle Distillate Age Constraining 

Multiple lines of evidence were applied for the age estimation of the middle distillate fuel 
containing samples. The lines of evidence included implicit sulfur abundance diagnostics in the 
D2/P2 ratio, signatures of HDS impacts, and a biodegradation model. The distributions of C1-C3 
dibenzothiophenes (DBT) shows that the middle distillate fuel was likely not impacted by a hydro-
desulfurization process (HDS) at the refinery (C2 DBT shown in Figure 2). The OL-11145929-
010820-EM sample exhibited a D2/P2 value of 0.46 (Table 1). This high ratio value and lack of an 
HDS impact signature suggests that the middle distillate admixture in OL-11145929-010820-EM 
was likely a high sulfur middle distillate fuel. Assuming a moderate weathering potential regime 
in the subsurface, (this is plausible given the depth to groundwater and lithology on-site6) in 
combination with the aforementioned chemical and physical properties of the middle distillate 
fuel, the middle distillate in the subsurface was not likely recently released. The organic sulfur 
characteristics suggests that the middle distillate fuel may have been released before 1993 in the 
case it was an on-road fuel, and possibly released before 2006 in the case it was an off-road 
variety. Assuming a moderate weathering potential regime, the biodegradation aspects are 
consistent with a middle distillate fuel having experienced a residence time in the subsurface 
between 16 – 24 years.  

 

 

 

                                                      
6 Depth to groundwater varied from ~7 ft. to ~15 ft. The Site is underlain by alluvial deposits consisting of sand with 
varying amounts of silt, clay, and gravel from ground surface to approximately 3 to 30 feet bgs. Silt and clay layers are 
also intermittently present throughout the Site from depths of approximately 3 to 18 feet bgs.  
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Conclusion 

It was determined that OL-11145929-010820-EM was a middle distillate fuel/ gasoline admixture. 
The middle distillate fuel was the dominant component of the mixture. Multiple lines of evidence 
were used for their age constraining. It was concluded that the gasoline was of a leaded vintage 
that was likely released before 1996. It was concluded that the middle distillate fuel was likely 
high sulfur fuel, that was significantly altered by biodegradation in the environment. These #2 fuel 
attributes present the possibility that the #2 fuel may have been released between 16 and 24 
years ago from the moment of sample collection. 

Please call the lab at 412-826-5245, or you may email any questions or 
concerns to mark.cejas@pacelabs.com regarding any analytical data reports 
or interpretations. 

Respectfully submitted, 

 

Mark Jonathan Cejas 

Technical Director of Petroleum Forensics 

mailto:mark.cejas@pacelabs.com
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Table 1. Table of diagnostic information.
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Figure 1. Diagnostic information for 32628-1

UCM 
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Figure 2. Diagnostic information for 32628-1.  
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