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Executive Summary 
This 2023 Annual Long-Term Monitoring Report summarizes groundwater monitoring activities conducted in 2023 

at the BNSF Railway Company (BNSF) Former Maintenance and Fueling Facility in Skykomish, Washington (the 

Site). The Site is being remediated in accordance with the Washington State Department of Ecology (Ecology) 

October 2007 Consent Decree No. 07-2-33672-9 SEA and Cleanup Action Plan. Site-wide groundwater 

monitoring was conducted in March and September 2023 in accordance with the November 9, 2020 Final Long-

Term Monitoring Plan prepared for the Site by Farallon Consulting, L.L.C. (Farallon). 

Site Groundwater Criteria 

The Site-specific groundwater cleanup level (CUL) established in the 2007 Cleanup Action Plan for total 

petroleum hydrocarbon concentrations—defined as the sum of total petroleum hydrocarbons as diesel range 

organics (DRO) and heavy oil (HO) analyzed using Northwest Method NWTPH-Dx (referred to as “combined 

DRO/HO”)—is 208 micrograms per liter (µg/L) and the absence of sheen. The CUL is applicable at the 

groundwater conditional point of compliance (CPOC), which is defined as the surface water boundary where 

groundwater enters the Skykomish River and Former Maloney Creek. The CUL was determined to be protective 

of sediments from being adversely impacted by groundwater. Compliance with the CUL currently is assessed 

using monitoring wells in the Levee Zone adjacent to the Skykomish River.  

The Site-specific groundwater remediation level (RL) for combined DRO/HO is 477 µg/L and absence of sheen. 

The RL is applicable from the BNSF railyard boundary to the groundwater CPOC, except for the Skykomish 

School property, and is used to assess groundwater quality in areas of the Site north of the BNSF railyard 

boundary and outside the Levee Zone. Neither the CUL nor the RL are applicable to the Skykomish School 

property. 

Groundwater Monitoring Objectives 

Groundwater monitoring is intended to confirm the long-term effectiveness of Site cleanup actions by 

demonstrating compliance with the Site-specific combined DRO/HO groundwater CUL at the CPOC monitoring 

wells located within the Levee Zone, and that the Site-specific RL is being met at monitoring wells between the 

BNSF railyard boundary and the CPOC wells, with the exception of monitoring wells located at the Skykomish 

School property. Site groundwater monitoring includes the following: 

 Collection of groundwater samples for analysis of NWTPH-Dx and assessment of the presence of sheen; 

 Collection of Light non-aqueous phase liquid (LNAPL) data (presence and thickness) to characterize the 

extent of LNAPL at the Site; 

 Measurement of groundwater elevations to characterize hydraulic gradients and groundwater flow directions; 

and 

 Statistical analysis of groundwater analytical data to evaluate CUL compliance. 

2023 Groundwater Monitoring Results 

Groundwater flow direction in 2023 was generally consistent with prior years. South (i.e., upgradient) and north 

(i.e. downgradient) of the hydraulic control and containment (HCC) system barrier wall, the groundwater flow 

direction is predominantly toward the west-northwest.  

LNAPL was observed in recovery wells upgradient and adjacent to the HCC barrier system barrier wall, between 

the West Gate and Center Gate, which is consistent with prior years; measured LNAPL observations ranged from 
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a sheen to 0.02-foot thickness. Measured LNAPL thickness have exhibited an overall decreasing trend over the 

since the cleanup action was implemented.  

Combined DRO/HO concentrations in groundwater samples collected from monitoring wells north of the BNSF 

railyard and outside the Levee Zone were less than the RL, except for the sample collected from HCC system 

monitoring well 2A-W-41 in September 2023. Combined DRO/HO was detected at 520 µg/L, which exceeds the 

RL in the non-silica gel-prepared groundwater sample collected from monitoring well 2A-W-41 in September 

2023. Combined DRO/HO was detected at an estimated concentration of 319 µg/L, which is less than the RL in 

the non-silica gel-prepared groundwater sample collected in March 2023.  

Combined DRO/HO was detected at an estimated concentration of 630 µg/L, which exceeds the RL, in the non-

silica gel-prepared groundwater sample collected from gate well GW-3 in March 2023. Combined DRO/HO was 

detected at 259 µg/L, which is less than the RL, in the non-silica gel-prepared groundwater sample collected in 

September 2023. The combined DRO/HO concentration at gate well GW-4 was 820 µg/L in September 2023. 

This location was inaccessible during the fourth quarter HCC sampling event due to surface water ponding at the 

location. This location is intermittently flooded and will be assessed for integrity during the March 2024 monitoring 

event. Combined DRO/HO concentrations in all silica gel-prepared samples were less than the RL. Biofouling 

observations have been noted proximate to gate well GW-3 and upgradient of monitoring well 2A-W-41 for nearly 

10 years, and results of the analyses performed with and without silica gel cleanup demonstrate that the non-

silica gel-prepared samples are biased high due to biogenic or petroleum metabolite interferences and that 

breakthrough of groundwater containing combined DRO/HO greater than the RL is not occurring. Groundwater 

samples collected from gate well GW-3 and monitoring well 2A-W-41 will continue to be analyzed both with and 

without silica gel cleanup to gain additional perspective on biogenic or petroleum metabolite interference. 

Additional wells may also be added to this evaluation.  

Statistical analysis of the groundwater analytical data was performed to evaluate whether cleanup actions are 

meeting the objectives established in the Consent Decree and whether modifications to the long-term monitoring 

program are warranted. The statistical evaluation consisted of calculating the combined DRO/HO concentration 

95th percentile Upper Confidence Limit and the Mann-Kendall Trend Test for Plume Stability. The statistical 

evaluation was conducted in accordance with Section 720(9) of Chapter 173-430 of the Washington 

Administrative Code. Statistical analysis of the analytical results indicates that the cleanup objectives for the Site 

are being met.  

Based on the statistical analysis presented in the 2022 Annual Long-Term Monitoring Report dated March 30, 

2023 prepared by Farallon and the 2023 statistical analysis presented herein, groundwater sampling at monitoring 

wells 1C-W-7 and MW-4 are proposed to be discontinued in 2024 in accordance with the applicable Decision 

Rules presented in the Final Long-Term Monitoring Plan. 
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1 Introduction  
Arcadis U.S., Inc (Arcadis) has prepared this 2023 Annual Long-Term Monitoring Report on behalf of BNSF 

Railway Company (BNSF) to summarize long-term groundwater monitoring activities conducted in 2023 at the 

Former Maintenance and Fueling Facility in Skykomish, Washington (the Site; Figure 1). Site-wide groundwater 

monitoring was conducted in March and September 2023 in accordance with the Final Long-Term Monitoring 

Plan (Farallon Consulting, L.L.C. [Farallon] 2020).  

1.1 Site Description 

The Site includes BNSF property and private properties in the town of Skykomish, Washington, and encompasses 

an area of approximately 40 acres (Figure 1). The Site is bounded by the Skykomish River to the north, the town 

of Skykomish city limits to the east, Old Cascade Highway to the south, and Former Maloney Creek to the west. 

Railroad Avenue separates the BNSF railyard from the main commercial district of the town of Skykomish 

(Figure 1). Additional Site history and background information are presented in the Supplemental Remedial 

Investigation, Volume 1 (The RETEC Group, Inc. 2002); 2007 Cleanup Action Plan (Washington State 

Department of Ecology [Ecology] 2007a); and 2017 Hot Water Flushing Remediation Performance Report 

(Farallon 2018).   

1.2 Summary of Cleanup Actions 

In 1991, BNSF initiated a Remedial Investigation/Feasibility Study of the Skykomish railyard in accordance with 

the Washington State Model Toxics Control Act Cleanup Regulations. From 1993 to 2006, three agreed orders 

were signed by Ecology and BNSF as summarized in the Final Long-Term Monitoring Plan (Farallon 2020). In 

October 2007, BNSF and Ecology signed Consent Decree No. 07-2-33672-9 SEA (Ecology 2007b), which 

finalized the 2007 Cleanup Action Plan (Ecology 2007a). In 2008, BNSF initiated cleanup actions pursuant to the 

Consent Decree. Cleanup actions consisted of the following activities: 

 Excavation of contaminated soil from most of the Town of Skykomish north of the BNSF railyard and areas 

south and west of the railyard (including moving structures to excavate soil beneath them); 

 Excavation of a minimum of 7,500 cubic yards of contaminated soil from the BNSF railyard; 

 Operation of an air sparging system north of the northeastern portion of the BNSF railyard;  

 Operation of a hydraulic control and containment (HCC) system that included installation of a sheet pile 

barrier wall with treatment gates separating the BNSF railyard from the Town of Skykomish to the north;  

 Operation of recovery wells in the BNSF railyard and around the Skykomish School property to remove 

LNAPL; and 

 Operation of a hot water flushing (HWF) system at the Skykomish School property.  

From 2010 to 2020, quarterly or semiannual groundwater monitoring were performed at the Site in accordance 

with the 2010 Compliance Monitoring Plan (AECOM 2010) with a network of 104 monitoring wells. The Site 

transitioned to semiannual groundwater monitoring in 2020 with a reduced monitoring well network of 38 wells. As 

part of implementation of the Final Long-Term Monitoring Plan (Farallon 2020), 25 wells were decommissioned in 

2021. 
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Detailed information about cleanup actions completed under the Consent Decree is presented in applicable as-

built completion reports, HCC operations reports, HCC optimization reports, HWF operations reports, and 

groundwater monitoring reports submitted to Ecology from 2006 through 2020.  

1.3 Cleanup Levels and Remediation Levels 

The Site-specific groundwater cleanup level (CUL) established in the 2007 Cleanup Action Plan (Ecology 2007a) 

for total petroleum hydrocarbon concentrations—defined as the sum of total petroleum hydrocarbons as diesel 

range organics (DRO) and heavy oil (HO) analyzed using Ecology Method NWTPH-Dx and referred to was 

“combined DRO/HO” —is 208 micrograms per liter (µg/L) and the absence of sheen. The CUL is applicable at the 

groundwater conditional point of compliance (CPOC), defined as the surface water boundary where groundwater 

enters the Skykomish River and Former Maloney Creek. The basis for the CUL is protection of sediments from 

being adversely impacted by groundwater. Compliance with the CUL currently is assessed using monitoring wells 

in the Levee Zone adjacent to the Skykomish River (Figure 1). Based on historical groundwater elevation and 

hydraulic gradient data, groundwater does not flow toward or discharge to Former Maloney Creek (Farallon 

2020). 

The Site-specific groundwater remediation level (RL) for combined DRO/HO is 477 µg/L and absence of sheen. 

The RL is applicable from the BNSF railyard boundary to the groundwater CPOC, except for the Skykomish 

School property, and is used to assess groundwater quality in areas of the Site north of the BNSF railyard 

boundary and outside the Levee Zone (Figure 1).   

Per the Consent Decree (Ecology 2007b), there may be isolated areas outside of the BNSF railyard boundary 

where the RL cannot be achieved: “Ecology will not require the remediation level be met beneath and down-

gradient of such isolated areas” (e.g., the Skykomish School property); however, the CUL must still be met at the 

CPOC in the Levee Zone (Figure 1). Contingency treatment methods will be employed at the groundwater CPOC 

if a sheen or combined DRO/HO concentrations exceeding 208 µg/L are reported in groundwater samples at the 

CPOC. 

1.4 System Operations, Maintenance and Monitoring 

The HCC system and monitoring locations used to assess the operation and performance of the HCC system are 

described in the 2011 Operation and Maintenance Manual for the Hydraulic Control and Containment System 

(AECOM 2011) and the 2014 Addendum to the Operation and Maintenance Manual for the Hydraulic Control and 

Containment System (Farallon 2014). The 2023 Addendum to the Operation and Maintenance Manual for the 

Hydraulic Control and Containment System (Arcadis 2023) is currently in Ecology review. HCC system monitoring 

locations include 11 HCC system monitoring wells (gate wells GW-1 through GW-4; end wells EW-1 and EW-2A; 

and monitoring wells 5-W-43, 2A-W-40, 2A-W-41, 1B-W-23, and 2A-W-42), 20 sentry wells, 14 piezometers, and 

several HCC system gate vaults. HCC system monitoring locations have been monitored in accordance with the 

2011 Operation and Maintenance Manual and the 2014 Addendum (AECOM 2011; Farallon 2014) pending 2023 

Addendum approval. HCC system monitoring wells, sentry wells, and piezometers were sampled quarterly in 

March, June, September, and December 2023. On July 18, 2023, the pump-and-treat component of the HCC 

system was turned off and the system was transitioned into passive mode in accordance with the fourth 

amendment of the Consent Decree (Ecology 2023). Results of HCC system groundwater monitoring and details 

on the HCC system transition are provided in the 2023 Annual HCC System Operations Report (Arcadis 2024). 
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2 Groundwater Monitoring Activities 
The objective of groundwater monitoring and sampling under the Final Long-Term Monitoring Plan (Farallon 

2020) is to confirm the long-term effectiveness of the cleanup actions by demonstrating compliance with the Site-

specific combined DRO/HO groundwater CUL at the CPOC monitoring wells located within the Levee Zone, and 

that the Site-specific RL is being met at monitoring wells between the BNSF railyard boundary and the CPOC 

wells, with the exception of monitoring wells located at the Skykomish School property (Ecology 2007a). 

To meet this objective, the long-term monitoring (LTM) program consists of the following activities: 

 Collection of groundwater samples for analysis of NWTPH-Dx and assessment of the presence of sheen to 

confirm that Site groundwater quality complies with the CUL and the RL at the respective points of 

compliance (i.e., Levee Zone and areas north of the BNSF railyard boundary, respectively); 

 Collection of LNAPL data (presence and thickness) to characterize the extent of LNAPL at the Site; 

 Measurement of groundwater elevations to characterize hydraulic gradients and groundwater flow directions 

at the Site; and 

 Statistical analysis of groundwater analytical data to evaluate compliance that the CUL is being met at the 

CPOC. 

Groundwater elevations and LNAPL thicknesses, as well as groundwater quality parameters measured during the 

2023 groundwater monitoring events, are summarized in Tables 1 and 2, respectively. Table 3 includes the DRO, 

HO and combined DRO/HO groundwater analytical results. Groundwater elevation contour maps for the 

monitoring events are presented on Figures 2 and 3. NWTPH-Dx results and LNAPL thickness (where observed) 

are presented on Figures 4 and 5 . 

2.1 Groundwater Elevations and Gradient 

Groundwater and LNAPL gauging were conducted at the Site during the March and September events in 2023 in 

accordance with the Final Long-Term Monitoring Plan (Farallon 2020). During the March and September 2023 

events, 38 monitoring locations, including the surface water elevation of the Skykomish River, were gauged. 

Depth to water measurements were subtracted from the surveyed well top-of-casing elevations (where available) 

to obtain the groundwater elevation at each monitoring location during the gauging events. When LNAPL was 

present, a site-specific LNAPL density of 0.974 grams per cubic centimeter was applied to the LNAPL-water 

interface elevation to correct for the depression of the water table. Depth to groundwater, groundwater elevations, 

and LNAPL thicknesses are included in Table 1. Groundwater contours and approximate flow direction for the 

annual monitoring event are presented on Figures 2 and 3.  Seasonal groundwater-level fluctuations of 1.34 to 

4.45 feet occurred in wells on the southern (i.e., upgradient) side of the HCC system barrier wall. Seasonal 

groundwater level fluctuations in wells and piezometers on the northern (i.e., downgradient) side of the HCC 

system barrier wall were similar in magnitude, ranging from 0.58 to 5.94 feet. The HCC system barrier wall 

restricts groundwater flow, generally causing groundwater mounding on the southern side of the barrier wall and 

accentuating a westerly component to groundwater flow near the wall.  

Interpreted hydraulic gradients in 2023 were generally consistent with prior years. South of the HCC system 

barrier wall, the gradient direction was predominantly toward the northwest. North of the HCC system barrier wall, 

the gradient direction was predominantly toward the west-northwest, and roughly parallel to the Skykomish River 

flow direction. Gradient magnitudes on the southern side of the HCC system barrier wall were approximately 
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0.005 foot per foot. Gradient magnitudes on the northern side of the HCC system barrier wall were approximately 

0.006 to 0.008 foot per foot. 

2.2 Groundwater Analytical Results  

Groundwater sampling was conducted at the Site in March and September 2023 in accordance with the Final 

Long-Term Monitoring Plan (Farallon 2020) and the groundwater analytical results are summarized in the 

subsections below. Table 3 includes groundwater analytical results the DRO, HO and combined DRO/HO 

concentrations. Figures 4 and 5 present the combined DRO/HO results for each groundwater monitoring event. 

Laboratory analytical reports and data validation reports are included as Appendices A and B, respectively. 

NWTPH-Dx trend plots are included as Appendix C. 

2.2.1 Compliance Monitoring – Levee Zone Monitoring Wells 

Levee zone monitoring wells (5-W-14 and 5-W-16 through 5-W-19) were gauged, assessed for the absence of 

sheen, and sampled for NWTPH-Dx in March and September 2023 to verify compliance with the CUL at the 

CPOC. DRO and HO were non-detect at all Levee Zone monitoring wells during the March and September 2023 

monitoring events. LNAPL or sheen was not observed in any of the Levee Zone monitoring wells. 

2.2.2 Remediation Performance Monitoring – North of Railyard  

Wells north of the railyard including GW-1 through GW-4, 1B-W-23, 1C-W-4, 1C-W-7, 1C-W-8, 2A-W-40 through 

2A-W-42, and 5-W-43 and were gauged, assessed for the absence of sheen, and sampled for NWTPH-Dx in 

March and September 2023 to demonstrate that the RL is being met north of the BNSF railyard boundary and 

outside the Levee Zone, and to assess the effectiveness of the HCC system.  

Combined DRO/HO concentrations were 630 µg/L in GW-3 (estimated concentration; March 2023), 820 µg/L in 

GW-4 (September 2023), and 520 µg/L in 2A-W-41 (September 2023), which exceeded the RL of 477 µg/L. The 

March 2023 sample from GW-3 was also analyzed following a silica gel cleanup preparation process, with a 

reported estimated concentration of 168 µg/L. The results at well GW-4 may have been influenced by surface 

water intrusion as the area is intermittently flooded and the well combined DRO/HO has not historically exceeded 

the RL in this location. The integrity of this well will be reassessed in March 2024 and any observed deficiencies 

will be addressed. The March and September 2023 samples from 2A-W-41 were analyzed using silica gel 

cleanup, with combined DRO/HO estimated concentrations of 119 µg/L and 249 µg/L, respectively.   

Combined DRO/HO was detected at concentrations less than the RL of 477 µg/L or was not detected in 

groundwater samples collected from the remaining nine monitoring wells during the March and September 2023 

monitoring events (see Table 3 and Figures 4 and 5).  

Monitoring well 2A-W-41 is downgradient of gate well GW-3, which is immediately north and downgradient of the 

Center Gate, where substantial biofouling by iron bacteria has been observed. DRO and HO concentrations in 

groundwater at this location has been variable since biofouling was first observed in 2014. Groundwater samples 

from gate well GW-3 and monitoring well 2A-W-41 were analyzed with and without silica gel cleanup to further 

assess sample interference. Combined DRO/HO concentrations in all silica gel–prepared samples were less than 

the RL, and notably less than the combined DRO/HO concentrations in non-silica gel–prepared samples (see 

Appendix C). The lower combined DRO/HO concentrations reported in the silica gel–prepared samples from gate 
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well GW-3 and monitoring well 2A-W-41 indicate that reported concentrations in the non-silica gel–prepared 

samples are biased high due to biogenic interference and that the DRO and HO concentrations reported at gate 

well GW-3 and monitoring well 2A-W-41 do not indicate that breakthrough of groundwater containing combined 

DRO/HO greater than the RL is occurring.  

Skykomish School monitoring wells 5-W-51, 5-W-55, 5-W-56, and RW-10 were gauged, assessed for the 

absence of sheen, and sampled (except RW-10) for NWTPH-Dx to assess the effectiveness of the HWF 

remediation system. Combined DRO/HO was detected at a concentration of 390 µg/L (estimated) and 750 µg/L 

(parent sample) / 880 µg/L (duplicate sample) in well 5-W-51 during the March and September 2023 monitoring 

events, respectively. DRO and HO were non-detect in the March and September 2023 samples collected from 5-

W-55. Combined DRO/HO concentrations of 4,600 µg/L and 2,110 µg/L (both estimated values) were recorded in 

well 5-W-56 during the March and September 2023 monitoring events, respectively.  

The combined DRO/HO concentrations detected in 5-W-51 and 5-W-55 are consistent with combined DRO/HO 

concentrations reported in those wells following completion of HWF activities in 2018. The combined DRO/HO 

concentrations detected in 5-W-56 have increased compared to combined DRO/HO concentrations reported for 

the well following completion of HWF activities in 2018. As noted in Section 1.3, the Skykomish School monitoring 

wells are not required to meet the RL per the Consent Decree.  

LNAPL or sheen was not observed in any wells downgradient of the HCC wall, including the Levee Zone or 

Skykomish School property, in 2023. 

2.2.3 Remediation Performance Monitoring – Within the Railyard 

Monitoring wells MW-4 and 2A-W-9 were gauged, assessed for sheen, and sampled for DRO and HO to evaluate 

upgradient groundwater conditions. Combined DRO/HO was detected at an estimated concentration of 570 µg/L 

during the March 2023 monitoring event in the groundwater sample collected from monitoring well 2A-W-9 and 

concentrations of 300 µg/L (estimated) and 390 µg/L during the March and September 2023 events in the 

groundwater samples collected from MW-4. LNAPL or sheen was not observed in monitoring wells MW-4 and 2A-

W-9. 

The following occurrences of measurable LNAPL were observed in 2023 (Table 1): 

 Recovery well RW-07: LNAPL sheen was observed in March 2023. Measurable LNAPL was recorded in 

September 2023 (0.02 foot). LNAPL thicknesses decreased from March 2022 (0.81 foot); however in October 

2022 only a sheen was recorded at RW-07. 

 Recovery well RW-08: LNAPL sheen was observed in March 2023. Measurable LNAPL was recorded in 

September 2023 (0.01 foot). LNAPL thickness decreased from the March 2022 (7.10 feet) and October 2022 

(2.12 feet) thicknesses. 

LNAPL thickness trend plots for recovery wells that historically contained measurable LNAPL are included as 

Appendix D. 

3 Data Validation and Usability 
Quality assurance and quality control samples were collected and analyzed for both field and laboratory 

operations to monitor overall precision and accuracy throughout the groundwater monitoring period in accordance 

with the Final Long-Term Monitoring Plan (Farallon 2020). Field quality assurance and quality control samples 
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included field duplicate and field blank samples. Field duplicate samples were collected at a frequency of one 

duplicate sample per 10 samples, or one duplicate sample per batch of samples if less than 10 samples were 

collected. Duplicate samples were treated as separate samples from the originals (assigned unique sample 

numbers) and not identified to the laboratory as duplicate samples. Field duplicate samples were documented on 

the field sampling form. At least one field blank sample was collected during each groundwater sampling event. 

Matrix spike and matrix spike duplicate samples were also collected at a frequency of one per 20 samples 

collected, or one per batch if less than 20 samples were collected. Data validation was conducted in accordance 

with the following guidance documents: 

 United States Environmental Protection Agency (USEPA) – Contract Laboratory Program National Functional 

Guidelines for Organic Superfund Methods Data Review (2020a), with reference to the historical Contract 

Laboratory Program National Functional Guidelines for Organic Data Review (USEPA 1999), as appropriate.  

 USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Superfund Methods Data 

Review (2020b), with reference to the historical Contract Laboratory Program National Functional Guidelines 

for Inorganic Data Review (USEPA 2002), as appropriate. 

Quality assurance and quality control sample results are discussed in the data validation reports included as 

Appendix B. The laboratory quality control criteria were met, unless otherwise noted, and all data were deemed 

usable. The qualified validated laboratory analytical reports are included as Appendix B.  

4 Statistical Analysis 
The groundwater monitoring data were evaluated against the decision rules provided in Section 7 of the Final 

Long-Term Monitoring Plan to determine whether the cleanup actions are meeting the objectives established in 

the Consent Decree, and whether any modifications to the LTM program are warranted (Farallon 2020). The 

decision rules specify the criteria for continuing, modifying, or terminating the LTM program.  

The dataset used for the statistical evaluation included the last 3 years of sampling data for each monitoring 

location, or the most recent 10 data points for locations with fewer than 10 data points within the last 3 years. To 

verify compliance with the appropriate target, the data were evaluated to determine whether they met the required 

three-part statistical test in accordance with Section 720[9] of Chapter 173-340 of the Washington Administrative 

Code: 

 The 95th percentile Upper Confidence Limit (95 UCL) on the true mean of the combined DRO/HO 

concentration from the monitoring point must be less than the groundwater CUL or RL (whichever is 

applicable at the specific monitoring location); 

 Fewer than 10 percent of the samples may exceed the applicable groundwater CUL or RL; and  

 No single sample may be greater than two times the applicable groundwater CUL or RL. 

U.S. Environmental Protection Agency ProUCL statistical software was used to calculate the combined DRO/HO 

concentration 95 UCL using the appropriate statistical method (based on the data distribution) for comparison with 

the monitoring location target (i.e., CUL or RL).  

Mann-Kendall Trend Tests for Plume Stability were completed using available historical groundwater monitoring 

data as summarized in previous long-term monitoring reports. Groundwater monitoring data collected from 2018 

through 2023 from monitoring wells that are currently sampled as part of the groundwater monitoring program 
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were screened for analysis of primary constituent of concern (i.e., NWTPH-Dx) concentration trends. Trends were 

not evaluated at monitoring locations where any of the following criteria applied:  

 Constituent concentrations did not exceed the CUL or RL in the 10 previous data points.  

 Greater than 50 percent of the results were below reporting limits.  

The Mann-Kendall trend test is a non-parametric test that determines trends based on ranked data; the test is 

useful where large variations in the magnitude of concentrations may be present and otherwise influence a time-

series trend analysis. The basic Mann-Kendall trend test involves listing the concentrations in temporal order and 

computing all differences that may be formed between a given measurement and earlier measurements (Gilbert 

1987). The test statistic (sum of trend) is the difference between the number of strictly positive differences and the 

number of strictly negative differences. If there is an underlying upward trend, these differences are typically 

positive, indicated by a sufficiently large positive value of the test statistic. The p-value of the correlation provides 

a measure of the level of significance of the statistical test. Correlations were accepted as significant for p-values 

less than or equal to 0.05 (i.e., 95 UCL). The statistical analysis results are summarized in Table E-1 and E-2 of 

Appendix E; supporting ProUCL and Mann-Kendall analyses data are also included in Appendix E. 

The statistical evaluation confirms that the cleanup objectives for the Levee Zone wells (CUL of 208 µg/L) and 

monitoring wells north of the BNSF railyard and outside of the Levee Zone and Skykomish School property (RL of 

477 µg/L) are being met, with the exception of monitoring well 2A-W-41 and gate well GW-3, where the results 

are biased high due to biofouling (Farallon 2023). However, combined DRO/HO concentrations indicate stable 

(non-statistically significant) trends at wells 2A-W-41 and GW-3. NWTPH-Dx concentrations in all silica gel–

prepared samples were less than the RL.  

Skykomish School monitoring wells 5-W-51 and 5-W-56, which are not required to meet the RL (see Section 1.3), 

contain concentrations of DRO and HO that exceed the RL; the concentrations are exhibiting a stable trend at 

monitoring well 5-W-56 and a statistically significant downward trend at monitoring well 5-W-51 (Appendix E).  

5 Long-Term Monitoring Program Optimization, 

Modification, and Termination 

The LTM program is intended to be adaptive to changing conditions at the Site. Data are evaluated against the 

decision rules provided in Section 7.1 of the Final Long-Term Monitoring Plan to determine whether the cleanup 

actions are meeting the objectives established in the Consent Decree, and whether any modifications to the LTM 

program are warranted. The decision rules specify the criteria for continuing, modifying, or terminating the LTM 

program. The decision rules also identify Site conditions that may warrant contingency measures. 

Statistical analysis data are used to optimize the LTM program while ensuring that sufficient data are collected to 

verify that DRO/HO concentrations in groundwater are not endangering potential receptors (e.g., the Skykomish 

River). The following LTM program optimization recommendations, which are based on the statistical evaluation 

of data presented in Section 4.0 are presented below:  

 Per Section 3.1.2 and Decision Rule 2 in Section 7.1 of the Final Long-Term Monitoring Plan (Farallon 2020), 

Former Air Sparge Area monitoring well 1C-W-7 remains eligible for removal from the LTM program, as the 

statistical analysis of NTWPH-Dx results indicates the 95 UCL for combined DRO/HO is less than the RL, 

spatial coverage of the area around 1C-W-7 is achieved by monitoring well 1C-W-8, and further monitoring of 
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1C-W-7 would provide redundant information. However, due to the recent Combined DRO/HO detection at 

GW-4, 1C-W-7 will continue to be monitored in 2024.  

 Per Section 3.1.2 and Decision Rule 1 in Section 7.1 of the Final Long-Term Monitoring Plan (Farallon 2020), 

monitoring well MW-4 remains eligible for removal from the LTM program, as the statistical analysis of 

NWTPH-Dx results indicates that the 95 UCL for combined DRO/HO is less than the RL, and monitoring well 

MW-4 is not under the influence of an engineering control. Furthermore, the groundwater flow direction at 

MW-4 is consistently to the northwest toward the BNSF railyard. Therefore, groundwater monitoring at 

monitoring well MW-4 does not provide data useful for the evaluation of whether cleanup actions are meeting 

the objectives, and NWTPH-Dx sampling at monitoring well MW-4 should be discontinued and the well 

decommissioned.  

6 Conclusions 

Groundwater monitoring data indicate that LNAPL thicknesses in decreased in 2023 and concentrations of 

DRO/HO in groundwater remained generally stable in 2023. DRO and HO were not detected in any of the Levee 

Zone monitoring wells during the March and September 2023 monitoring events and no LNAPL was observed 

north (downgradient) of the HCC barrier wall. 

LNAPL was observed in monitoring wells and piezometers up-gradient of and adjacent to the HCC system barrier 

wall, between the West Gate and Center Gate, which is consistent with prior years. LNAPL observations ranged 

from a sheen to 0.02 foot thick. LNAPL thicknesses have exhibited an overall decreasing trend, with minor 

variability since LNAPL gauging began in 2012 (Appendix D).  

Combined DRO/HO concentrations were below the CUL or RL in all but three locations in 2023 (2A-W-41, GW-3, 

and GW-4). In wells 2A-W-41 and GW-3, both of which are downgradient of an area of known biofouling and 

subject to biogenic interferences, the combined DRO/HO concentrations of the silica gel–prepared samples were 

less than the RL. The detections at well GW-4 may be attributable to surface water intrusion and the integrity of 

this well will be thoroughly assessed, and remedied as needed, in March 2024. Samples collected from GW-4 will 

also be analyzed with and without silica gel cleanup in 2024 to further assess the potential for biogenic 

interference in the sample results.  

Statistical analysis of the analytical results indicates that the cleanup objectives for the Site are being met. 

Additionally, based on the statistical analysis, groundwater sampling at monitoring wells 1C-W-7 and MW-4 may 

be discontinued in accordance with the applicable Decision Rules presented in the Final Long-Term Monitoring 

Plan (Farallon 2020). While 1C-W-7 is eligible to be removed from the sampling network based on the Decision 

Rules presented in the Final Long-Term Monitoring Plan, this monitoring well will continue to be monitored until 

GW-4 is confirmed to provide continued delineation downgradient of the east gate. It is recommended for LTM 

program optimization that groundwater sampling at monitoring well MW-4 be discontinued moving forward. As 

discussed in the 2022 Annual Long-Term Monitoring Report (Farallon 2023), monitoring well MW-4 should be 

decommissioned.   
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Table 1

2023 Groundwater Elevations and LNAPL Thicknesses

2023 Annual Long-Term Monitoring Report

BNSF Railway Company

Former Maintenance and Fueling Facility, Skykomish, WA

3/27/2023 10.85 -- -- 917.39

10/17/2023 11.18 -- -- 917.06

3/27/2023 12.85 -- -- 917.44

9/26/2023 10.57 -- -- 919.57

3/27/2023 14.10 -- -- 921.72

9/25/2023 15.30 -- -- 920.52

3/27/2023 10.82 -- -- 923.86

9/25/2023 12.50 -- -- 922.08

3/27/2023 9.15 -- -- 923.69

9/25/2023 10.88 -- -- 925.32

3/27/2023 10.25 -- -- 923.59

9/25/2023 14.48 -- -- 922.37

3/27/2023 10.18 -- Sheen 923.62

9/26/2023 12.51 -- Sheen 924.30

3/31/2023 8.84 -- -- 923.02

9/28/2023 -- -- Sheen Sheen

3/27/2023 16.78 -- -- 911.75

9/26/2023 14.14 -- -- 917.71

3/27/2023 16.17 -- -- 912.36

9/25/2023 13.79 -- -- 917.76

3/31/2023 7.33 -- Sheen 925.73

9/26/2023 11.45 11.43 0.02 921.63

3/28/2023 7.49 -- Sheen 924.36

9/26/2023 10.44 10.43 0.01 921.42

3/27/2023 NM4 -- -- NM4

9/25/2023 10.97 -- Sheen 926.04

3/27/2023 9.94 -- -- 916.65

9/25/2023 10.90 -- -- 915.69

3/27/2023 8.67 -- -- 916.53

9/25/2023 9.64 -- -- 915.56

3/27/2023 8.07 -- -- 916.53

9/25/2023 9.05 -- -- 915.55

3/27/2023 8.09 -- -- 916.55

9/25/2023 9.05 -- -- 915.59

3/27/2023 7.93 -- -- 916.42

9/25/2023 8.85 -- -- 915.50

3/27/2023 7.96 -- -- 917.12

9/25/2023 9.15 -- -- 915.93

3/27/2023 7.52 -- -- 916.40

9/25/2023 8.10 -- -- 915.82

3/27/2023 6.91 -- -- 917.85

9/25/2023 8.63 -- -- 916.13

3/27/2023 7.52 -- -- 917.59

9/28/2023 8.86 -- -- 916.25

Depth to LNAPL 

(ft btoc)

Groundwater 

Elevation 

(ft NAVD88)2

G
a

te
 W

e
ll
s

GW-1 928.24 --

GW-2 930.29 930.14

Zone Location 

Measuring Point 

Elevation Q1 

and Q2 

(ft NAVD88)
1

Measuring Point 

Elevation Q3 

and Q4 

(ft NAVD88)

Date

Depth to 

Groundwater  

(ft btoc)

GW-3 935.82 --

RW-10 925.11 --

GW-4 934.68 934.58

RW-06 928.53 931.55

RW-07 933.06 --

RW-04 931.86 934.91

RW-05 928.53 931.85

RW-08 931.85 --

RW-09 933.96 937.01

RW-01 932.84 936.20

RW-02 933.84 936.85

RW-03 933.80 936.81

5-W-18 924.64 --

5-W-19 924.35 --

L
e

v
e

e
 Z

o
n

e
 W

e
ll
s

5-W-14 926.59 --

5-W-16 925.20 --

5-W-17 924.60 --

5-W-51 925.08 --

5-W-55 923.92 --

5-W-56 924.76 --

LNAPL 

Thickness 

(ft)

R
e

c
o

v
e

ry
 W

e
ll
s

S
c

h
o

o
ly

a
rd

 P
ro

p
e

rt
y

 W
e

ll
s

1/2 



Table 1

2023 Groundwater Elevations and LNAPL Thicknesses

2023 Annual Long-Term Monitoring Report

BNSF Railway Company

Former Maintenance and Fueling Facility, Skykomish, WA

Depth to LNAPL 

(ft btoc)

Groundwater 

Elevation 

(ft NAVD88)2

Zone Location 

Measuring Point 

Elevation Q1 

and Q2 

(ft NAVD88)
1

Measuring Point 

Elevation Q3 

and Q4 

(ft NAVD88)

Date

Depth to 

Groundwater  

(ft btoc)

LNAPL 

Thickness 

(ft)

3/27/2023 9.47 -- -- 919.60

9/25/2023 11.00 -- -- 918.07

3/31/2023 9.79 -- -- 924.64

9/26/2023 13.81 -- -- 920.62

3/27/2023 9.00 -- -- 927.58

9/26/2023 NM4 -- -- NM4

3/27/2023 12.50 -- -- 920.84

9/27/2023 13.41 -- -- 919.62

3/27/2023 17.61 -- -- 917.61

9/26/2023 18.49 -- -- 916.41

3/27/2023 13.33 -- -- 922.04

9/28/2023 14.22 -- -- 920.82

3/27/2023 14.01 -- -- 921.80

9/26/2023 14.70 -- -- 921.11

3/27/2023 15.58 -- -- 920.67

9/26/2023 16.57 -- -- 913.82

3/27/2023 10.76 -- -- 921.98

9/26/2023 11.95 -- -- 920.79

3/27/2023 12.70 -- -- 922.34

9/25/2023 14.10 -- -- 920.60

3/27/2023 13.46 -- -- 922.24

9/26/2023 14.80 -- -- 920.90

3/27/2023 8.29 -- -- 917.89

9/26/2023 9.60 -- -- 916.58

3/27/2023 9.35 -- -- 927.60

9/26/2023 13.46 -- -- 923.49

3/28/2023 12.98 -- Sheen 926.22

9/26/2023 15.99 -- -- 923.21

3/27/2023 11.91 -- -- 924.89

9/26/2023 Dry -- -- Dry

3/27/2023 8.48 -- -- 924.13

9/25/2023 12.93 -- -- 919.68

3/27/2023 25.30 -- -- 917.79

9/26/2023 25.68 -- -- 917.41

Footnotes:
1 2015 survey measuring point elevations used for groundwater elevation calculations prior to third quarter of 2023 or if well not resurveyed in 2023.
2 Survey was performed on October 6, 2023 by Otak, Inc. 
3 Groundwater elevation corrected where LNAPL present. LNAPL density estimated at 0.974 grams per cubic centimeter.
4 Well inavertandly missed during gauging event.

Acronyms and Abbreviations:

-- = not applicable 

btoc = below top of casing

DRO = diesel range organics

ft = feet

HO = heavy oil

LNAPL = light non-aqueous phase liquid

NAVD 88 = North American Vertical Datum of 1988

NM = not measured

1B-W-23 936.25 930.39

1C-W-4 932.74 --

2A-W-42 935.37

--

1C-W-7 935.04 934.70

1C-W-8 935.70 --

935.04

1B-W-2 935.81 --

2A-W-40 933.34 933.03

2A-W-41 935.22 934.90

S
it

e
 W

id
e

 W
e

ll
s

1A-W-4 929.07 --

2A-W-3 934.43 --

2A-W-9 936.58 --

5-W-43 926.18 --

MW-4 936.95

MW-47 932.61 --

BRIDGE 943.09 --

MW-11 939.20 --

MW-14 936.80 --

2/2 

Q1, Q2, Q3, Q4 = first quarter, second quarter, third quarter, fourth quarter 



Table 2

2023 Stabilized Groundwater Field Parameter Values

2023 Annual Long-Term Monitoring Report

BNSF Railway Company

Former Maintenance and Fueling Facility, Skykomish, WA

Monitoring 

Well

Sample 

Date

Dissolved 

Oxygen 

(milligrams 

per liter)

Oxidation-

Reduction 

Potential 

(millivolts)

pH

(Standard Units)

Specific 

Conductivity 

(milliSiemens 

per centimeter)

Temperature 

(degrees Celsius)

3/29/2023 10.71 230.9 6.27 0.106 8.62

9/27/2023 6.08 211.2 6.09 0.090 18.40

1C-W-4 3/28/2023 7.71 94.7 5.87 0.066 6.86

3/29/2023 4.59 232.5 5.77 0.074 8.16

9/27/2023 3.36 179.1 6.08 0.099 12.14

3/28/2023 7.60 103.2 6.01 0.066 6.44

9/27/2023 5.13 48.8 6.12 0.235 9.81

3/29/2023 9.58 12.8 6.56 0.052 7.69

9/28/2023 6.96 183.6 6.44 0.057 9.07

3/29/2023 4.20 4.2 6.47 0.144 8.41

9/28/2023 3.67 26.1 6.35 0.171 10.93

3/30/2023 3.20 45.1 6.07 0.132 7.31

9/28/2023 3.40 209.8 5.90 0.116 10.60

2A-W-9 3/29/2023 0.56 95.3 6.29 0.052 8.26

3/28/2023 5.65 203.0 6.71 0.078 9.21

9/26/2023 6.19 160.2 6.44 0.074 10.44

3/28/2023 7.59 197.8 6.74 0.073 7.75

9/26/2023 8.06 137.8 6.71 0.061 12.75

3/28/2023 5.77 207.0 6.46 0.072 8.55

9/29/2023 6.19 128.8 6.28 0.726 9.22

3/28/2023 6.31 208.4 6.64 0.066 8.71

9/29/2023 5.89 144.6 6.47 0.094 10.05

3/28/2023 7.50 203.6 6.72 0.059 9.12

9/29/2023 6.34 126.0 6.68 0.072 11.21

3/29/2023 5.03 104.7 6.11 0.086 8.04

9/29/2023 0.98 207.7 6.13 0.073 10.63

3/29/2023 0.24 219.0 5.81 0.106 8.14

9/29/2023 0.15 48.8 6.22 0.095 11.59

3/28/2023 5.81 29.0 6.40 0.110 8.75

9/28/2023 0.94 140.5 6.28 0.102 14.46

3/28/2023 0.19 -163.5 6.27 0.590 10.33

9/28/2023 0.27 -199.3 6.37 0.776 16.56

3/29/2023 3.22 99.2 6.04 0.087 7.96

9/28/2023 0.53 196.3 6.01 0.058 8.84

3/29/2023 6.49 246.4 6.10 0.046 8.10

9/27/2023 5.20 192.0 5.94 0.062 9.79

2A-W-42

 1B-W-23

1C-W-7

1C-W-8

2A-W-40

2A-W-41

5-W-14

5-W-16

5-W-17

5-W-18

5-W-19

5-W-43

5-W-51

5-W-55

5-W-56

EW-1

EW-2A

1/2 



Table 2

2023 Stabilized Groundwater Field Parameter Values

2023 Annual Long-Term Monitoring Report

BNSF Railway Company

Former Maintenance and Fueling Facility, Skykomish, WA

Monitoring 

Well

Sample 

Date

Dissolved 

Oxygen 

(milligrams 

per liter)

Oxidation-

Reduction 

Potential 

(millivolts)

pH

(Standard Units)

Specific 

Conductivity 

(milliSiemens 

per centimeter)

Temperature 

(degrees Celsius)

3/29/2023 2.50 59.2 6.34 0.117 7.58

10/17/2023 0.84 -68.8 6.16 0.121 11.48

3/29/2023 117.71 -35.9 6.24 0.118 7.61

9/28/2023 1.02 18.7 6.27 0.119 11.49

3/29/2023 1.58 -59.7 6.23 0.102 8.67

9/27/2023 2.92 56.4 6.05 0.088 10.85

3/30/2023 1.84 -47.7 6.61 0.089 7.45

9/27/2023 3.00 112.4 6.35 0.087 10.09

3/29/2023 2.28 230.8 5.51 0.070 5.93

9/29/2023 0.07 175.8 5.34 0.090 10.64

GW-1

GW-2

GW-3

GW-4

MW-4

2/2 



Table 3

2023 Groundwater Analytical Results

2023 Annual Long-Term Monitoring Report

BNSF Railway Company

Former Maintenance and Fueling Facility, Skykomish, WA

Well Date
Sample 

Identification

Sample 

Type

Diesel Range 

Organics 

(µg/L)

Heavy Oil 

(µg/L)
Combined DRO/HO

(µg/L)

208

3/28/2023 5-W-14 N <100 UJ <100 UJ 16.5 UJ

3/28/2023 DUP-1 FD <100 UJ <100 UJ 16.5 UJ

9/26/2023 5-W-14_092623 N <100 U <100 U 16.5 U

3/28/2023 5-W-16 N <100 UJ <100 UJ 16 UJ

9/26/2023 5-W-16_092623 N <100 U <100 U 16.5 U

3/28/2023 5-W-17 N <100 UJ <100 UJ 15.5 UJ

9/29/2023 5-W-17_092923 N <100 U <100 U 16.5 U

3/28/2023 5-W-18 N <100 UJ <100 UJ 16.5 UJ

9/29/2023 5-W-18_092923 N <100 U <100 U 16.5 U

3/28/2023 5-W-19 N <100 UJ <100 UJ 16.5 UJ

9/29/2023 5-W-19_092923 N <100 U <100 U 16.5 U

477

3/29/2023 1B-W-23 N <100 UJ <100 UJ 16.5 UJ

9/27/2023 1B-W-23_092723 N <100 U <100 U 16.5 U

1C-W-4 3/28/2023 1C-W-4 N 100 J <100 UJ 109 J

3/29/2023 1C-W-7 N 100 J <100 UJ 109 J

9/27/2023 1C-W-7_092723 N 120 <100 U 129

3/28/2023 1C-W-8 N <100 UJ <100 UJ 15.5 UJ

9/27/2023 1C-W-8_092723 N <100 U <100 U 17.5 U

3/29/2023 2-A-W-40 N <100 UJ 280 J 288 J

3/29/2023 DUP-2 FD <100 UJ 330 J 338 J

9/28/2023 2A-W-40_092823 N <100 U <100 U 16.5 U

3/29/2023 2A-W-41 N 310 J [110 J] <100 UJ [<100 UJ] 319 J [119 J]

9/28/2023 2A-W-41_092823 N 400 [240 J] 120 [<100 U] 520 [249 J]

3/30/2023 2A-W-42 N <100 UJ <100 UJ 16.5 UJ

9/28/2023 2A-W-42_092823 N 120 <100 U 129

3/29/2023 5-W-43 N <100 UJ <100 UJ 15.5 UJ

9/29/2023 5-W-43_092923 N <100 U <100 U 17.5 U

9/29/2023 FD-4_092923 FD <100 U <100 U 16.5 U

3/29/2023 GW-1 N <100 UJ <100 UJ 15.5 UJ

10/17/2023 GW-1_101723 N 150 110 260

10/17/2023 DUP-1_101723 FD 140 130 270

3/29/2023 GW-2 N <100 UJ <100 UJ 15.5 UJ

9/28/2023 GW-2_092823 N <100 U <100 U 16.5 U

3/29/2023 GW-3 N 490 J [160 J] 140 J [<100 UJ] 630 J [168 J]

9/27/2023 GW-3_092723 N 250 [110] <100 U [<100 U] 259 [119]

3/30/2023 GW-4 N <100 UJ <100 UJ 16 UJ

9/27/2023 GW-4_092723 N 130 690 820

5-W-17

5-W-18

2A-W-40

1B-W-23

1C-W-7

1C-W-8

2A-W-41

2A-W-42

Site-Specific Groundwater Cleanup Level

Site-Specific Groundwater Remediation Level

GW-1

GW-2

GW-3

GW-4

5-W-19

5-W-43

5-W-14

5-W-16

1/2 



Table 3

2023 Groundwater Analytical Results

2023 Annual Long-Term Monitoring Report

BNSF Railway Company

Former Maintenance and Fueling Facility, Skykomish, WA

Well Date
Sample 

Identification

Sample 

Type

Diesel Range 

Organics 

(µg/L)

Heavy Oil 

(µg/L)
Combined DRO/HO

(µg/L)

2A-W-9 3/29/2023 2A-W-9 N 350 J 220 J 570 J

3/29/2023 5-W-51 N 270 J 120 J 390 J

9/29/2023 5-W-51_092923 N 530 220 750

9/29/2023 FD-3_092923 FD 590 290 880

3/28/2023 5-W-55 N <100 UJ <100 UJ 16.5 UJ

9/28/2023 5-W-55_092823 N <100 U <100 U 16.5 U

3/28/2023 5-W-56 N 2,800 J 1,800 J 4,600 J

9/28/2023 5-W-56_092823 N 1,400 710 2,110

3/29/2023 MW-4 N 140 J 160 J 300 J

9/29/2023 MW-4_092923 N 290 100 390

Notes:

1. Results in bold font indicate the compound was detected at a concentration greater than the laboratory reporting limit.

Acronyms and Abbreviations:

-- = not applicable

[ ] = Sample analyzed by Northwest Method NWTPH-Dx with silica gel cleanup.

µg/L = microgram per liter
FD = field duplicate 
N = parent sample

Data Qualifiers:

J = compound was positively identified and the associated numerical value is an estimate
U = compound was analyzed for but not detected and the associated value is the compound quantitation limit
UJ = compound was not detected above the reported sample quantitation limit and the reported limit is approximate

< = Denotes analyte not reported as detected at or exceeding the listed laboratory reporting limit.

4. Calculated NWTPH-Dx is the sum of diesel range organics and heavy oil, using half the method detection limit for non-detect results.

5-W-56

No Target Remediation or Cleanup Level

2. Results in bold font and shaded gray indicate the compound was detected at a concentration greater than the Site-specific remediation 

level. The remediation level is not applicable to vaults in the barrier wall treatment gates.
3. Analyzed by Northwest Method NWTPH-Dx without silica gel cleanup, unless otherwise noted.

MW-4

5-W-51

5-W-55

2/2 



 

 

 

 

 

 

 

Figures 
 

 



H
el

en
 S

t

5th S
t N

R
eg

in
al

d 
S

t

4th S
t N

River Dr W

Old Cascade Hwy

W River Dr

W Cascade Hwy

T
helm

a S
t

E Old Cascade Hwy

S
 1S

t S
t

3rd S
t N

Railroad Ave

S
 1st S

t

6th S
t N

Dean Ave

S
 2nd S

t

S Railroad Ave

Us Hwy 2

Skykomish River

HCC Building

Far West Gate

West Gate

Center Gate

East Gate

1A-W-4

1B-W-2

1B-W-23

1B-W-3
1C-W-1

1C-W-3
1C-W-4

1C-W-7

1C-W-8

2A-W-3

2A-W-40

2A-W-41

2A-W-42

2A-W-5

2A-W-9

2B-W-4

5-W-14

5-W-16
5-W-17

5-W-18
5-W-19

5-W-43

5-W-51
5-W-55

5-W-56

EW-1

GW-1

GW-2
GW-3

GW-4

IW-02

RW-01

RW-02RW-03

RW-04
RW-05

RW-06

RW-07

RW-08

MW-11

MW-13MW-14

MW-4

PZ-2N

PZ-2S

PZ-3N
PZ-3SPZ-4N

PZ-4S

PZ-5N
PZ-5S

PZ-6N
PZ-6S

PZ-7N
PZ-7SPZ-8

EW-2A

RW-09

MW-47

RW-10

PZ-1

PZ-WV1

2A-W-10

2A-W-7

2A-W-8

IW-01

MW-1
MW-10

MW-15

MW-16

MW-18

MW-2

MW-28

MW-3

MW-38R

MW-40

MW-5

MW-7

MW-9

MW-49
MW-48

BS-01

BS-02
BS-03

BS-04

PZ-1A

BNSF RAILWAY COMPANY
FORMER MAINTENANCE AND FUELING FACILITY

SKYKOMISH, WASHINGTON
2023 ANNUAL LONG-TERM MONITORING REPORT

SITE PLAN

FIGURE

1

C
IT

Y
:(

D
E

N
-T

E
C

H
) 

  D
IV

/G
R

O
U

P
:(

E
N

V
/G

IS
) 

  D
B

: A
C

A
R

LO
N

E
  L

D
:  

 P
IC

:  
 P

M
:  

 T
M

:
P

R
O

JE
C

T
:  

 P
A

T
H

: T
:\_

E
N

V
\B

N
S

F
\B

N
S

F
_S

ky
ko

m
is

h_
W

A
\A

rc
P

ro
_P

ro
je

ct
F

ile
s\

20
23

\2
02

3_
LT

M
_R

ep
or

t\2
02

3_
LT

M
_R

ep
or

t.a
pr

x

Legend
Monitoring Well
Injection Well
Recovery Well
Piezometer
Bridge Gauge
Abandoned Monitoring Well
Abandoned Injection Well
Sentry Well
Biosparge Well

Barrier Wall Gate Vault
Location Sampled for NWTPH-Dx
Location Gauged Only
Mechanically Stabilized Earth Wall
Hydraulic Control and Containment System
Sheet Pile Barrier Wall and Gates
Biosparge Air Conveyance Line
BNSF Railyard Boundary
Utility Vault

Notes:
1) Aerial Imagery from Google Earth

Far West Gate

West Gate

2A-W-40

5-W-43

EW-1

GW-1

GW-2

RW-05

RW-06

PZ-6N

PZ-6S

PZ-7N

PZ-7S

PZ-8

S1-AD

S1-AU

S1-BD

S1-BU

S2-AD

S2-AU

S2-BD
S2-BU

BS-1
BS-2

Railroad Ave

Center Gate

1B-W-23

2A-W-41

GW-3

IW-02

RW-01

RW-02
RW-03

PZ-3N

PZ-3S
PZ-4N

PZ-4S

S3-AD
S3-AU

S3-BD
S3-BU

S3-CD
S3-CU

East Gate
1C-W-7

GW-4

PZ-2N

PZ-2S

S4-AD

S4-AU S4-BD
S4-BU

S4-CD
S4-CU

RW-09

PZ-1

IW-01

0 25 50 75 100

INSET MAP SCALE IN FEET

0 80 160 240 320

MAIN MAPSCALE IN FEET



5th S
t N

4th S
t N

River Dr W

Old Cascade Hwy

W River Dr

W Cascade Hwy

E Old Cascade Hwy

3rd S
t N

Railroad Ave

S
 1st S

t

6th S
t N

Dean Ave

S
 2nd S

t

S Railroad Ave

Us Hwy 2

Skykomish River

HCC Building

Far West Gate

West Gate

Center Gate

East Gate

92
09
19

92
1
92
2

92
5

9
2
4

923

92
3

92
29
2
1

927

9
2
0

9
1
9

92
4

9
1
8

92
5

91
7

926
91
7

92
7

92
6

PZ-3S
925.09

PZ-5S
929.20^PZ-6S

923.78PZ-7S
922.69

RW-08
924.36

MW-11
926.22

GW-1
917.39

GW-2
917.44

GW-3
921.72

GW-4
923.86

EW-1
918.23

EW-2A
925.65

PZ-2N
922.33

PZ-3N
920.43PZ-4N

920.65

PZ-4S
924.67

PZ-5N
917.67PZ-6N

917.57 RW-01
923.69

RW-02
923.59

RW-03
923.62

RW-05
911.75RW-06

912.36

RW-07
925.73

RW-10
917.59

5-W-14
916.65

5-W-16
916.53 5-W-17

916.53

5-W-18
916.555-W-19

916.42

5-W-51
917.12

5-W-55
916.40

5-W-56
917.85

1A-W-4
919.60

2A-W-9
927.58

2A-W-40
920.84

2A-W-41
917.61

2A-W-42
922.04

1B-W-2
921.80

1B-W-23
920.67

1C-W-4
921.98

1C-W-7
922.34

1C-W-8
922.24

5-W-43
917.89

MW-14
924.89

MW-47
924.13

2A-W-3
924.64

RW-04
923.02

PZ-2S
928.19*

PZ-1
925.42

MW-4
927.60

RW-01
NM

Bridge
917.79

MARCH 2023 POTENTIOMETRIC
SURFACE MAP

FIGURE

2

C
IT

Y
:(

D
E

N
-T

E
C

H
) 

  D
IV

/G
R

O
U

P
:(

E
N

V
/G

IS
) 

  D
B

: A
C

A
R

LO
N

E
  L

D
:  

 P
IC

:  
 P

M
:  

 T
M

:
P

R
O

JE
C

T
:  

 P
A

T
H

: T
:\_

E
N

V
\B

N
S

F
\B

N
S

F
_S

ky
ko

m
is

h_
W

A
\A

rc
P

ro
_P

ro
je

ct
F

ile
s\

20
23

\2
02

3_
LT

M
_R

ep
or

t\2
02

3_
LT

M
_R

ep
or

t.a
pr

x

Legend
Monitoring Well
Recovery Well
Piezometer
Bridge Gauge
Sentry Well
Biosparge Well
Mechanically Stabilized Earth Wall

Hydraulic Control and Containment System
Sheet Pile Barrier Wall and Gates
Biosparge Air Conveyance Line
BNSF Railyard Boundary
Utility Vault
Groundwater Elevation Contour
Approximate Groundwater Flow Direction

Far West Gate

West Gate

PZ-6S
924.21

PZ-7S
922.69

GW-1
917.39

GW-2
917.44

EW-1
918.23

PZ-6N
917.57

RW-05
911.75RW-06

912.36

2A-W-40
920.84

5-W-43
917.89

PZ-8
919.41

PZ-7N
918.86

917

92
2 9
2
3

92
1

9
1
7

92
0

91
9

921
92
0

9
1
9

922

918

0 140 280

MAIN MAPSCALE IN FEET

924.89 Groundwater Elevation (Feet NAVD 88)

Notes:
1) Aerial Imagery from Google Earth
2) NAVD 88 = North American Vertical Datum of 1988
3) ^ = Groundwater elevation corrected where LNAPL
present. LNAPL density estimated at 0.974 grams
per cubic centimeter
4) * = Groundwater elevation not used in contouring.
LNAPL = Light Non-Aqueous Phase Liquid
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Notes:
1) Aerial Imagery from Google Earth
2) DRO = Diesel Range Organics
3) HO = Heavy Oil
4)  J = Compound was positively identified and the associated
numerical value is an estimate
5) UJ = Compound was not detected above the reported
sample quantitation limit and the reported limit is approximate
6) LNAPL = Light Non-Aqueous Phase Liquid
7) NM = Not Monitored
8) [ ] = Duplicate Result
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1) Aerial Imagery from Google Earth
2) DRO = Diesel Range Organics
3) HO = Heavy Oil
4) J = Compound was positively identified and the associated
numerical value is an estimate
5) U = Compound was analyzed for but not detected and the
associated value is the compound quantitation limit.
6) LNAPL = Light Non-Aqueous Phase Liquid
7) [ ] = Duplicate Result
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Laboratory Analytical Reports 

  



Mr. Kyle Haslam

Arcadis U.S., Inc.

1100 Olive Way, Suite 800

Seattle, WA 98101

Dear Mr. Haslam,

On March 31st, 49 samples were received by our laboratory and assigned our laboratory 

project number EV23040003. The project was identified as your BNSF Skykomish. The 

sample identification and requested analyses are outlined on the attached chain of custody 

record.

No abnormalities or nonconformances were observed during the analyses of the project 

samples.

Please do not hesitate to call me if you have any questions or if I can be of further assistance.

Sincerely,

ALS Laboratory Group

Rob Greer

Laboratory Director

April 12, 2023

Page 1

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 1C-W-8

COLLECTION DATE: 3/28/2023 9:45:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-01

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1100 45 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/07/2023 DHM1100 49 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1126 1 04/04/2023103 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-17

COLLECTION DATE: 3/28/2023 9:50:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-02

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1100 45 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/07/2023 DHM1100 49 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1126 1 04/04/2023116 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-16

COLLECTION DATE: 3/28/2023 11:15:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-03

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1100 46 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/07/2023 DHM1100 50 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1126 1 04/04/2023100 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-55

COLLECTION DATE: 3/28/2023 4:10:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-04

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1100 48 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/07/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1126 1 04/04/2023108 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit..
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 1C-W-4

COLLECTION DATE: 3/28/2023 11:00:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-05

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1100 47 1 04/04/2023100 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/07/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1126 1 04/04/2023104 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-56

COLLECTION DATE: 3/28/2023 4:05:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-06

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM5500 240 5 04/04/20232800 UG/LTPH-Diesel Range NWTPH-DX XXX500 XXXXX XXXXXXXX
04/09/2023 DHM5500 260 5 04/04/20231800 UG/LTPH-Oil Range NWTPH-DX XXX500 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM5126 5 04/04/202387.6 C25 5X Dilution NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and an unidentified oil range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-14

COLLECTION DATE: 3/28/2023 12:40:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-07

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/202399.6 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-19

COLLECTION DATE: 3/28/2023 2:08:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-08

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023109 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-18

COLLECTION DATE: 3/28/2023 3:10:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-09

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023106 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit

Page 10

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID DUP-1

COLLECTION DATE: 3/28/2023

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-10

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023107 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID EW-2A

COLLECTION DATE: 3/29/2023 5:02:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-11

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 SUR011SUR01 04/04/2023150 SUR01C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 SUR01 -One or more surrogate recoveries were above the upper control limits. The sample results may be biased high.
 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID MW-4

COLLECTION DATE: 3/29/2023 10:15:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-12

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 1 04/04/2023140 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 1 04/04/2023160 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023105 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and light oil.
 Diesel range product results biased high due to oil range product overlap.

Page 13

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID EW-1

COLLECTION DATE: 3/29/2023 12:20:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-13

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023110 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit..
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-43

COLLECTION DATE: 3/29/2023 12:50:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-14

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023111 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 2-A-W-40

COLLECTION DATE: 3/29/2023 2:45:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-15

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 45 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 1 04/04/2023280 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023106 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains weathered lube oil.  
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID GW-1

COLLECTION DATE: 3/29/2023 12:10:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-16

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 45 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 SUR011SUR01 04/04/2023161 SUR01C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
 SUR01 -One or more surrogate recoveries were above the upper control limits. The sample results may be biased high. 
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID GW-3

COLLECTION DATE: 3/29/2023 5:00:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-17

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 46 1 04/04/2023160 UG/LTPH-Diesel Range NWTPH-DX w/ SGA XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 49 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX w/ SGA XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 46 1 04/04/2023490 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 1 04/04/2023140 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/04/2023105 C25 NWTPH-DX w/ SGA XXX60 XXXXX XXXXX XXXXXXXXXXXXX
04/08/2023 DHM1126 1 04/04/2023106 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains highly weathered diesel and an unidentified oil range product.
 Oil range product results biased high due to diesel range product overlap.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID GW-2

COLLECTION DATE: 3/29/2023 1:45:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-18

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/2023106 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5W-51

COLLECTION DATE: 3/29/2023 1:00:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-19

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 1 04/05/2023270 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 1 04/05/2023120 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202395.7 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains highly weathered an unidentified diesel range product and an unidentified oil range 
product.
 Oil range product results biased high due to diesel range product overlap.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 1B-W-23

COLLECTION DATE: 3/29/2023 3:35:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-20

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202395.1 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 2A-W-9

COLLECTION DATE: 3/29/2023 11:55:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-21

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 1 04/05/2023350 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 1 04/05/2023220 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202391.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains highly weathered diesel and lube oil.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 1C-W-7

COLLECTION DATE: 3/29/2023 2:10:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-22

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 50 1 04/05/2023100 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 54 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202389.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 2A-W-41

COLLECTION DATE: 3/29/2023 4:00:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-23

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 1 04/05/2023110 UG/LTPH-Diesel Range NWTPH-DX w/ SGA XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX w/ SGA XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 47 1 04/05/2023310 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202391.1 C25 NWTPH-DX w/ SGA XXX60 XXXXX XXXXX XXXXXXXXXXXXX
04/08/2023 DHM1126 1 04/05/202392.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains highly weathered diesel.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID GW-4

COLLECTION DATE: 3/30/2023 5:50:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-24

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 50 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202392.1 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S3-CD

COLLECTION DATE: 3/30/2023 2:49:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-25

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202388.6 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S4-CD

COLLECTION DATE: 3/30/2023 4:55:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-26

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 52 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202390.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S4-AD

COLLECTION DATE: 3/30/2023 3:49:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-27

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202394.2 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S4-BD

COLLECTION DATE: 3/29/2023 4:24:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-28

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 45 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202395.2 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S3-AD

COLLECTION DATE: 3/30/2023 1:16:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-29

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202391.4 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S1-BU

COLLECTION DATE: 3/30/2023 12:05:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-30

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 50 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202394.0 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S4-AU

COLLECTION DATE: 3/30/2023 3:50:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-31

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202380.4 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S1-AU

COLLECTION DATE: 3/30/2023 12:35:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-32

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202392.7 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S3-BD

COLLECTION DATE: 3/30/2023 1:55:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-33

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202395.3 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S4-CU

COLLECTION DATE: 3/30/2023 5:00:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-34

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 1 04/05/2023130 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202393.0 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S3-CU

COLLECTION DATE: 3/30/2023 2:48:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-35

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202390.7 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S4-BU

COLLECTION DATE: 3/30/2023 4:30:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-36

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202393.1 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.

Page 37

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID DUP-2

COLLECTION DATE: 3/29/2023

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-37

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 50 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 54 1 04/05/2023330 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/2023101 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains weathered lube oil.  
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID DUP-3

COLLECTION DATE: 3/29/2023

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-38

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 45 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202396.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.

Page 39

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S1-BD

COLLECTION DATE: 3/30/2023 11:20:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-39

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/2023101 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S2-BU

COLLECTION DATE: 3/30/2023 9:55:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-40

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 1 04/05/2023360 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 50 1 04/05/2023110 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202391.4 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains highly weathered diesel and an unidentified oil range product.
 Oil range product results biased high due to diesel range product overlap.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S2-BD

COLLECTION DATE: 3/30/2023 9:07:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-41

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 50 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202394.5 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S3-AU

COLLECTION DATE: 3/30/2023 1:56:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-42

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 1 04/05/2023160 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 50 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202398.7 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S1-AD

COLLECTION DATE: 3/30/2023 11:26:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-43

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/2023100 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S3-BU

COLLECTION DATE: 3/30/2023 1:21:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-44

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202393.0 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S2-AD

COLLECTION DATE: 3/30/2023 9:05:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-45

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202393.8 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 2A-W-42

COLLECTION DATE: 3/30/2023 6:18:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-46

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202396.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S2-AU

COLLECTION DATE: 3/30/2023 9:45:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-47

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202396.1 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID DUP-4

COLLECTION DATE: 3/30/2023

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-48

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 1 04/05/2023170 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202396.7 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID EQUIPMENT BLANK

COLLECTION DATE: 3/30/2023 1:00:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-49

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202392.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

LABORATORY BLANK RESULTS

CLIENT PROJECT: BNSF Skykomish

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

ALS SDG#: EV23040003
DATE: 4/12/2023

WDOE ACCREDITATION: C601
CLIENT CONTACT: Kyle Haslam

MB-040423W -  Batch 192046 - Water by NWTPH-DX

METHOD

ANALYSIS 

DATE

ANALYSIS 

BYANALYTE

D
E
T

O
R
G

RSLT
TYPEXXX

RL PQLQUAL UNITS

LIMITS

XXXXX XXXXXXXXX LIMITS

REPORTING

RESULTS QUALXXXX

TPH-Diesel Range 04/07/2023 DHM TRGN YXXX100 48UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

TPH-Oil Range 04/07/2023 DHM TRGN YXXX100 51UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

U - Analyte analyzed for but not detected at level above reporting limit.

MB-040523W -  Batch 192064 - Water by NWTPH-DX

METHOD

ANALYSIS 

DATE

ANALYSIS 

BYANALYTE

D
E
T

O
R
G

RSLT
TYPEXXX

RL PQLQUAL UNITS

LIMITS

XXXXX XXXXXXXXX LIMITS

REPORTING

RESULTS QUALXXXX

TPH-Diesel Range 04/08/2023 DHM TRGN YXXX100 48UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

TPH-Oil Range 04/08/2023 DHM TRGN YXXX100 51UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

U - Analyte analyzed for but not detected at level above reporting limit.

MB2-040523W -  Batch 192065 - Water by NWTPH-DX

METHOD

ANALYSIS 

DATE

ANALYSIS 

BYANALYTE

D
E
T

O
R
G

RSLT
TYPEXXX

RL PQLQUAL UNITS

LIMITS

XXXXX XXXXXXXXX LIMITS

REPORTING

RESULTS QUALXXXX

TPH-Diesel Range 04/08/2023 DHM TRGN YXXX100 48UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

TPH-Oil Range 04/08/2023 DHM TRGN YXXX100 51UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

LABORATORY CONTROL SAMPLE RESULTS

CLIENT PROJECT: BNSF Skykomish

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

ALS SDG#: EV23040003
DATE: 4/12/2023

WDOE ACCREDITATION: C601
CLIENT CONTACT: Kyle Haslam

XXX
LABORATORY CONTROL SAMPLE RESULTS

192046 - Water by NWTPH-DXALS Test Batch ID:

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
D

ET

OR

G
RSLT 

TYPE

RP
RTXXX

RESULTREPORTING MIN MAX

LIMITS

TPH-Diesel Range - BS 1650 04/07/2023 DHM1 67 125500 SC Ye
sY Y85.9 XXXNWTPH-DX 430 REPORTING REPORTING67 125

TPH-Diesel Range - BSD 16 4850 04/07/2023 DHM1 67 125500 SC Ye
sY Y1095.0 15.2 XXXNWTPH-DX 480 REPORTING REPORTING67 125

192064 - Water by NWTPH-DXALS Test Batch ID:

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
D

ET

OR

G
RSLT 

TYPE

RP
RTXXX

RESULTREPORTING MIN MAX

LIMITS

TPH-Diesel Range - BS 1650 04/08/2023 DHM1 67 125500 SC Ye
sY Y119 XXXNWTPH-DX 600 REPORTING REPORTING67 125

TPH-Diesel Range - BSD 16 4850 04/08/2023 DHM1 67 125500 SC Ye
sY Y2117 15.2 XXXNWTPH-DX 590 REPORTING REPORTING67 125

192065 - Water by NWTPH-DXALS Test Batch ID:

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
D

ET

OR

G
RSLT 

TYPE

RP
RTXXX

RESULTREPORTING MIN MAX

LIMITS

TPH-Diesel Range - BS 1650 04/08/2023 DHM1 67 125500 SC Ye
sY Y101 XXXNWTPH-DX 510 REPORTING REPORTING67 125

TPH-Diesel Range - BSD 16 4850 04/05/2023 DHM1 67 125500 SC Ye
sY Y8110 15.2 XXXNWTPH-DX 550 REPORTING REPORTING67 125
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CERTIFICATE OF ANALYSIS

MATRIX SPIKE RESULTS
CLIENT PROJECT: BNSF Skykomish

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

ALS SDG#: EV23040003
DATE: 4/12/2023

WDOE ACCREDITATION: C601
CLIENT CONTACT: Kyle Haslam

MATRIX SPIKE RESULTS

192064 - WaterALS Test Batch ID:
Batch QCParent Sample: S4-AU

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

SPIKED COMPOUND QUAL%REC

SPIKE 

ADDED RESULT

PARENT 

SAMPLE 

RESULT

LIMITS

MIN MAX RPD

TPH-Diesel Range - MS 04/08/2023 DHM102NWTPH-DX 500 510 29.0 67 125

TPH-Diesel Range - MSD 04/08/2023 DHM0101NWTPH-DX 500 500 29.0 67 125 15.2

APPROVED BY:

Rob Greer

APPROVED BY

Laboratory Director
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Ms. Michelle Nguyen

Arcadis U.S., Inc.

1420 - 5th Ave , Unit 2400

Seattle, WA 98101

Dear Ms. Nguyen,

On October 2nd, 46 samples were received by our laboratory and assigned our laboratory 

project number EV23100004. The project was identified as your BNSF Skykomish PN 

30159457.01. The sample identification and requested analyses are outlined on the attached 

chain of custody record.

No abnormalities or nonconformances were observed during the analyses of the project 

samples.

Please do not hesitate to call me if you have any questions or if I can be of further assistance.

Sincerely,

ALS Laboratory Group

Rob Greer

Laboratory Director

October 16, 2023
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID GW-2_092823

COLLECTION DATE: 9/28/2023 2:05:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-01

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202393.8 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID GW-3_092723

COLLECTION DATE: 9/27/2023 5:55:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-02

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 1 10/06/2023250 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/16/2023 DHM1100 48 1 10/06/2023110 UG/LTPH-Diesel Range NWTPH-DX w/ SGA XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

10/16/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX w/ SGA XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202390.4 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

10/16/2023 DHM1126 1 10/06/2023101 C25 NWTPH-DX w/ SGA XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains highly weathered diesel.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID GW-4_092723

COLLECTION DATE: 9/27/2023 12:30:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-03

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 1 10/06/2023130 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 1 10/06/2023690 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202393.8 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and an unidentified oil range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID EW-1_092823

COLLECTION DATE: 9/28/2023 4:42:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-04

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202395.0 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID EW-2A_092723

COLLECTION DATE: 9/27/2023 1:50:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-05

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 1 10/06/2023250 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/2023115 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified oil range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S1-AD_092823

COLLECTION DATE: 9/28/2023 5:25:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-06

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202393.0 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S1-AU_092823

COLLECTION DATE: 9/28/2023 5:25:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-07

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 47 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202382.6 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S1-BD_092823

COLLECTION DATE: 9/28/2023 5:50:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-08

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 47 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202393.3 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S1-BU_092823

COLLECTION DATE: 9/28/2023 5:55:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-09

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202386.3 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S2-AD_092923

COLLECTION DATE: 9/29/2023 3:42:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-10

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202396.9 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S2-AU_092923

COLLECTION DATE: 9/29/2023 3:18:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-11

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202394.5 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S2-BD_092923

COLLECTION DATE: 9/29/2023 12:42:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-12

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 1 10/06/2023140 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202393.7 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified oil range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S2-BU_092923 MS/MSD

COLLECTION DATE: 9/29/2023 12:03:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-13

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 1 10/06/20231000 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 1 10/06/2023200 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202397.6 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains weathered diesel and an unidentified oil range product.
 Oil range product results biased high due to diesel range product overlap.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S3-AD_092723

COLLECTION DATE: 9/27/2023 4:51:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-14

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202392.8 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S3-AU_092723

COLLECTION DATE: 9/27/2023 4:26:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-15

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 47 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202395.0 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S3-BD_092823

COLLECTION DATE: 9/28/2023 9:30:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-16

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 47 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202391.7 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S3-BU_092823

COLLECTION DATE: 9/28/2023 10:45:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-17

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202397.7 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S3-CD_092723

COLLECTION DATE: 9/27/2023 3:55:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-18

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/2023100 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S3-CU_092723  MS/MD

COLLECTION DATE: 9/27/2023 4:25:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-19

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 47 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202395.1 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S4-AD_092723

COLLECTION DATE: 9/27/2023 9:28:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-20

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/2023100 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S4-AU_092723

COLLECTION DATE: 9/27/2023 10:24:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-21

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202395.9 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S4-BD_092723

COLLECTION DATE: 9/27/2023 11:37:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-22

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/2023101 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S4-BU_092723

COLLECTION DATE: 9/27/2023 1:10:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-23

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202397.2 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S4-CD_092723

COLLECTION DATE: 9/27/2023 9:35:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-24

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/2023105 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S4-CU_092723

COLLECTION DATE: 9/27/2023 10:30:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-25

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202395.1 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-14_092623

COLLECTION DATE: 9/26/2023 3:08:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-26

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/202398.4 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-16_092623

COLLECTION DATE: 9/26/2023 5:00:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-27

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/2023100 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-17_092923

COLLECTION DATE: 9/29/2023 11:10:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-28

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/202398.0 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-18_092923

COLLECTION DATE: 9/29/2023 11:55:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-29

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/2023103 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-19_092923

COLLECTION DATE: 9/29/2023 12:40:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-30

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/202397.0 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-51_092923

COLLECTION DATE: 9/29/2023 10:30:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-31

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 1 10/06/2023530 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 1 10/06/2023220 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/202398.6 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains highly weathered diesel and an unidentified oil range product.
 Oil range product results biased high due to diesel range product overlap.

Page 32

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-55_092823

COLLECTION DATE: 9/28/2023 3:50:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-32

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/202397.1 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-56_092823

COLLECTION DATE: 9/28/2023 3:30:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-33

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 1 10/06/20231400 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 1 10/06/2023710 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/202381.2 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and an unidentified oil range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID FD-3_092923

COLLECTION DATE: 9/29/2023

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-34

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 46 1 10/06/2023590 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 50 1 10/06/2023290 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/2023100 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains highly weathered diesel and an unidentified oil range product.
 Oil range product results biased high due to diesel range product overlap.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 2A-W-40_092823

COLLECTION DATE: 9/28/2023 1:02:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-35

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/2023106 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 2A-W-41_092823

COLLECTION DATE: 9/28/2023 11:05:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-36

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 1 10/06/2023400 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/16/2023 DHM150 48 1 10/06/2023240 UG/LTPH-Diesel Range NWTPH-DX w/ SGA XXX

CAS: ARC-DRO

50 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 1 10/06/2023120 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

10/16/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX w/ SGA XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/2023104 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

10/16/2023 DHM1126 SUR111SUR11 10/06/2023132 SUR11C25 NWTPH-DX w/ SGA XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 SUR11 - Surrogate outside of control limits due to sporadic marginal failure. No corrective action taken.
 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains highly weathered diesel and an unidentified oil range product.
 Oil range product results biased high due to diesel range product overlap.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 2A-W-42_092823

COLLECTION DATE: 9/28/2023 10:01:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-37

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 1 10/06/2023120 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/2023103 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 1B-W-23_092723

COLLECTION DATE: 9/27/2023 5:30:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-38

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 47 U1U 10/08/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202386.5 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 1C-W-7_092723

COLLECTION DATE: 9/27/2023 1:00:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-39

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 50 1 10/08/2023120 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 54 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202397.0 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 1C-W-8_092723

COLLECTION DATE: 9/27/2023 2:45:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-40

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 50 U1U 10/08/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 54 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202396.7 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-43_092923

COLLECTION DATE: 9/29/2023 11:30:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-41

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 50 U1U 10/08/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 54 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202393.3 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID MW-4_092923

COLLECTION DATE: 9/29/2023 4:03:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-42

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 50 1 10/08/2023290 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 54 1 10/08/2023100 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202395.2 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID FD-1_092723

COLLECTION DATE: 9/27/2023

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-43

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 50 1 10/08/2023100 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 54 1 10/08/2023220 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/2023115 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and an unidentified oil range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID EB-1_092723

COLLECTION DATE: 9/27/2023 5:10:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-44

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 47 U1U 10/08/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202388.2 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID FD-2_092923

COLLECTION DATE: 9/27/2023

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-45

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 47 U1U 10/08/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202389.2 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID FD-4_092923

COLLECTION DATE: 9/29/2023

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-46

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 47 U1U 10/08/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202393.2 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

LABORATORY BLANK RESULTS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

ALS SDG#: EV23100004
DATE: 10/16/2023

WDOE ACCREDITATION: C601
CLIENT CONTACT: Michelle Nguyen

MB-100623W -  Batch 201638 - Water by NWTPH-DX

METHOD

ANALYSIS 

DATE

ANALYSIS 

BYANALYTE

D
E
T

O
R
G

RSLT 
TYPEXXX

RL PQLQUAL UNITS

LIMITS

XXXXX XXXXXXXXX LIMITS

REPORTING

RESULTS QUALXXXX

TPH-Diesel Range 10/09/2023 DHM TRGN YXXX100 48UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

TPH-Oil Range 10/09/2023 DHM TRGN YXXX100 51UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

U - Analyte analyzed for but not detected at level above reporting limit.

MB-100823W -  Batch 201641 - Water by NWTPH-DX

METHOD

ANALYSIS 

DATE

ANALYSIS 

BYANALYTE

D
E
T

O
R
G

RSLT 
TYPEXXX

RL PQLQUAL UNITS

LIMITS

XXXXX XXXXXXXXX LIMITS

REPORTING

RESULTS QUALXXXX

TPH-Diesel Range 10/10/2023 DHM TRGN YXXX100 48UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

TPH-Oil Range 10/10/2023 DHM TRGN YXXX100 51UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

U - Analyte analyzed for but not detected at level above reporting limit.

MB2-100623W -  Batch 201639 - Water by NWTPH-DX

METHOD

ANALYSIS 

DATE

ANALYSIS 

BYANALYTE

D
E
T

O
R
G

RSLT 
TYPEXXX

RL PQLQUAL UNITS

LIMITS

XXXXX XXXXXXXXX LIMITS

REPORTING

RESULTS QUALXXXX

TPH-Diesel Range 10/10/2023 DHM TRGN YXXX50 48UG/L 50UU XXXXX XXXXXXXXXNWTPH-DX 

TPH-Oil Range 10/10/2023 DHM TRGN YXXX100 51UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

LABORATORY CONTROL SAMPLE RESULTS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

ALS SDG#: EV23100004
DATE: 10/16/2023

WDOE ACCREDITATION: C601
CLIENT CONTACT: Michelle Nguyen

XXX
LABORATORY CONTROL SAMPLE RESULTS

201638 - Water by NWTPH-DXALS Test Batch ID:

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
D

ET

OR

G
RSLT 

TYPE

RP
RT
 

XXX
RESULTREPORTING MIN MAX

LIMITS

TPH-Diesel Range - BS 1650 10/09/2023 DHM1 67 125500 SC Ye
sY Y95.1 XXXNWTPH-DX 480 REPORTING REPORTING67 125

TPH-Diesel Range - BSD 16 4850 10/09/2023 DHM1 67 125500 SC Ye
sY Y196.3 15.2 XXXNWTPH-DX 480 REPORTING REPORTING67 125

201639 - Water by NWTPH-DXALS Test Batch ID:

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
D

ET

OR

G
RSLT 

TYPE

RP
RT
 

XXX
RESULTREPORTING MIN MAX

LIMITS

TPH-Diesel Range - BS 1650 10/10/2023 DHM1 67 125500 SC Ye
sY Y92.2 XXXNWTPH-DX 460 REPORTING REPORTING67 125

TPH-Diesel Range - BSD 16 4850 10/10/2023 DHM1 67 125500 SC Ye
sY Y496.0 15.2 XXXNWTPH-DX 480 REPORTING REPORTING67 125

201641 - Water by NWTPH-DXALS Test Batch ID:

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
D

ET

OR

G
RSLT 

TYPE

RP
RT
 

XXX
RESULTREPORTING MIN MAX

LIMITS

TPH-Diesel Range - BS 1650 10/10/2023 DHM1 67 125500 SC Ye
sY Y99.5 XXXNWTPH-DX 500 REPORTING REPORTING67 125

TPH-Diesel Range - BSD 16 4850 10/10/2023 DHM1 67 125500 SC Ye
sY Y297.7 15.2 XXXNWTPH-DX 490 REPORTING REPORTING67 125
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CERTIFICATE OF ANALYSIS

MATRIX SPIKE RESULTS
CLIENT PROJECT: BNSF Skykomish PN 30159457.01

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

ALS SDG#: EV23100004
DATE: 10/16/2023

WDOE ACCREDITATION: C601
CLIENT CONTACT: Michelle Nguyen

MATRIX SPIKE RESULTS

201638 - WaterALS Test Batch ID:
Batch QCParent Sample: S2-BU_092923 MS/MSD

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

SPIKED COMPOUND QUAL%REC

SPIKE 

ADDED

CALC 

RESULT*

PARENT 

SAMPLE 

RESULT

LIMITS

MIN MAX RPD

TPH-Diesel Range - MS 10/09/2023 DHMSQ2141NWTPH-DX 493 700 SQ21000 67 125

TPH-Diesel Range - MSD 10/09/2023 DHMMS145158NWTPH-DX 500 790 MS141000 67 125 15.2

Batch QCParent Sample: S3-CU_092723  MS/MD

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

SPIKED COMPOUND QUAL%REC

SPIKE 

ADDED

CALC 

RESULT*

PARENT 

SAMPLE 

RESULT

LIMITS

MIN MAX RPD

TPH-Diesel Range - MS 10/09/2023 DHM97.0NWTPH-DX 493 480 16.0 67 125

TPH-Diesel Range - MSD 10/09/2023 DHM198.5NWTPH-DX 493 480 16.0 67 125 15.2

MS14 - MS/MSD recoveries were above the control limits, due to matrix interference.  The associated LCS recoveries and MS/MSD RPD were within the control 
limits.
SQ2 -  Spike outside of control limits due to matrix effect.

*Calc Result = (Sample Result - Parent Sample Result)

APPROVED BY:

Rob Greer

APPROVED BY

Laboratory Director
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Mr. Kyle Haslam

Arcadis U.S., Inc.

1420 - 5th Ave , Unit 2400

Seattle, WA 98101

Dear Mr. Haslam,

On October 17th, 2 samples were received by our laboratory and assigned our laboratory 

project number EV23100095. The project was identified as your 30159457. The sample 

identification and requested analyses are outlined on the attached chain of custody record.

No abnormalities or nonconformances were observed during the analyses of the project 

samples.

Please do not hesitate to call me if you have any questions or if I can be of further assistance.

Sincerely,

ALS Laboratory Group

Rob Greer

Laboratory Director

October 24, 2023
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 30159457

CLIENT SAMPLE ID GW-1_101723

COLLECTION DATE: 10/17/2023 12:40:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100095
ALS SAMPLE#: EV23100095-01

DATE: 10/24/2023

DATA RESULTS

WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 10/17/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 

FACTOR
UNITS

LIMITS
XXXXX XXX

REPORTING 

LIMITS
RESULTSMETHOD

ANALYSIS

 DATE

ANALYSIS

 BY
QUALXXXXX

10/23/2023 DHM1100 52 1 10/150 UG/LTPH-Diesel Range NWTPH-DX XX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/23/2023 DHM1100 55 1 10/110 UG/LTPH-Oil Range NWTPH-DX XX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 

ADDED
LIMITS

XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS

 DATE

ANALYSIS

 BY
QUALXXXXX

10/23/2023 DHM1126 1 10/100 C25 NWTPH-DX XX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and an unidentified oil range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 30159457

CLIENT SAMPLE ID DUP-1

COLLECTION DATE: 10/17/2023

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100095
ALS SAMPLE#: EV23100095-02

DATE: 10/24/2023

DATA RESULTS

WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 10/17/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 

FACTOR
UNITS

LIMITS
XXXXX XXX

REPORTING 

LIMITS
RESULTSMETHOD

ANALYSIS

 DATE

ANALYSIS

 BY
QUALXXXXX

10/23/2023 DHM1100 50 1 10/140 UG/LTPH-Diesel Range NWTPH-DX XX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/23/2023 DHM1100 54 1 10/130 UG/LTPH-Oil Range NWTPH-DX XX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 

ADDED
LIMITS

XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS

 DATE

ANALYSIS

 BY
QUALXXXXX

10/23/2023 DHM1126 1 10/101 C25 NWTPH-DX XX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and an unidentified oil range product.

Page 3

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 98208 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

LABORATORY BLANK RESULTS

CLIENT PROJECT: 30159457

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

ALS SDG#: EV23100095

DATE: 10/24/2023

WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam

MB-102023W -  Batch 202366 - Water by NWTPH-DX

METHOD

ANALYSIS 

DATE

ANALYSIS 

BYANALYTE

D
E
T

O
R
G

RSL
TYPXX

RL PQLQUAL UNITS

LIMITS

XXXXX XXXXXXXXX LIMITS

REPORTING

RESULTS QUALXXXX

TPH-Diesel Range 10/23/2023 DHM TRN YXXX100 48UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

TPH-Oil Range 10/23/2023 DHM TRN YXXX100 51UG/L 100UU XXXXX XXXXXXXXXNWTPH-DX 

U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

LABORATORY CONTROL SAMPLE RESULTS

CLIENT PROJECT: 30159457

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

ALS SDG#: EV23100095

DATE: 10/24/2023

WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam

XXX
LABORATORY CONTROL SAMPLE RESULTS

202366 - Water by NWTPH-DXALS Test Batch ID:

METHOD

ANALYSIS 

DATERPD

ANALYSIS BY

MIN MAX RPDSPIKED COMPOUND QUAL

SPIKE 

ADDED%REC

LIMITS
DE

T

OR

G
RSLT 

TYPE

RP
RT
 

XXX
RESULTREPORTING MIN MAX

LIMITS

TPH-Diesel Range - BS 1650 10/23/2023 DHM1 67 125500 SC Ye
s

Y Y82.2 XXXNWTPH-DX 410 REPORTING REPORTING67 125

TPH-Diesel Range - BSD 16 4850 10/23/2023 DHM1 67 125500 SC Ye
s

Y Y284.0 15.2 XXXNWTPH-DX 420 
REPORTING REPORTING

67 125

APPROVED BY:

Rob Greer

APPROVED BY

Laboratory Director
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49616R_EV23040003 2 

1 Summary 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # EV23040003 for samples 
collected in association with the BNSF Skykomish, Washington. The review was conducted as a Tier II evaluation 
and included review of data package completeness. Only analytical data as reported by the laboratory were 
reviewed for this validation. Field documentation was not included in this review. Included with this assessment are 
the validation annotated sample result sheets, and chain of custody records. Analyses were performed on the 
following samples: 

Sample ID Lab ID Matrix Sample Collection 
Date Parent Sample 

Analysis 

TPH 

1C-W-8 EV23040003-01 Water 03/28/2023  X 

5-W-17 EV23040003-02 Water 03/28/2023  X 

5-W-16 EV23040003-03 Water 03/28/2023  X 

5-W-55 EV23040003-04 Water 03/28/2023  X 

1C-W-4 EV23040003-05 Water 03/28/2023  X 

5-W-56 EV23040003-06 Water 03/28/2023  X 

5-W-14 EV23040003-07 Water 03/28/2023  X 

5-W-19 EV23040003-08 Water 03/28/2023  X 

5-W-18 EV23040003-09 Water 03/28/2023  X 

DUP-1 EV23040003-10 Water 03/28/2023 5-W-14 X 

EW-2A EV23040003-11 Water 03/29/2023  X 

MW-4 EV23040003-12 Water 03/29/2023  X 

EW-1 EV23040003-13 Water 03/29/2023  X 

5-W-43 EV23040003-14 Water 03/29/2023  X 

2-A-W-40 EV23040003-15 Water 03/29/2023  X 

GW-1 EV23040003-16 Water 03/29/2023  X 

GW-3 EV23040003-17 Water 03/29/2023  X 

GW-2 EV23040003-18 Water 03/29/2023  X 

5W-51 EV23040003-19 Water 03/29/2023  X 

1B-W-23 EV23040003-20 Water 03/29/2023  X 

2A-W-9 EV23040003-21 Water 03/29/2023  X 

1C-W-7 EV23040003-22 Water 03/29/2023  X 

2A-W-41 EV23040003-23 Water 03/29/2023  X 

GW-4 EV23040003-24 Water 03/30/2023  X 

S3-CD EV23040003-25 Water 03/30/2023  X 

S4-CD EV23040003-26 Water 03/30/2023  X 

S4-AD EV23040003-27 Water 03/30/2023  X 

S4-BD EV23040003-28 Water 03/30/2023  X 
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Sample ID Lab ID Matrix Sample Collection 
Date Parent Sample 

Analysis 

TPH 

S3-AD EV23040003-29 Water 03/30/2023  X 

S1-BU EV23040003-30 Water 03/30/2023  X 

S4-AU EV23040003-31 Water 03/30/2023  X 

S1-AU EV23040003-32 Water 03/30/2023  X 

S3-BD EV23040003-33 Water 03/30/2023  X 

S4-CU EV23040003-34 Water 03/30/2023  X 

S3-CU EV23040003-35 Water 03/30/2023  X 

S4-BU EV23040003-36 Water 03/30/2023  X 

DUP-2 EV23040003-37 Water 03/29/2023 2-A-W-40 X 

DUP-3 EV23040003-38 Water 03/29/2023 EW-2A X 

S1-BD EV23040003-39 Water 03/30/2023  X 

S2-BU EV23040003-40 Water 03/30/2023  X 

S2-BD EV23040003-41 Water 03/30/2023  X 

S3-AU EV23040003-42 Water 03/30/2023  X 

S1-AD EV23040003-43 Water 03/30/2023  X 

S3-BU EV23040003-44 Water 03/30/2023  X 

S2-AD EV23040003-45 Water 03/30/2023  X 

2A-W-42 EV23040003-46 Water 03/30/2023  X 

S2-AU EV23040003-47 Water 03/30/2023  X 

DUP-4 EV23040003-48 Water 03/30/2023 S3 AU X 

EQUIPMENT BLANK EV23040003-49 Water 03/30/2023  X 
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2 Analytical Data Package Documentation 
The table below is the evaluation of the data package completeness. 

Items Reviewed 
Reported Performance 

Acceptable Not 
Required No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits   X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8.     Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed Chain-of-Custody (COC) form   X  X  
11. Narrative summary of Quality Assurance (QA) or sample 

problems provided  X  X  

12. Data Package Completeness and Compliance  X  X  
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3 Organic Analysis Introduction 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
NWTPH-DX. Data were reviewed in accordance with USEPA CLP National Functional Guidelines for Organic 
Superfund Methods Data Review, document number EPA 540-R-20-005, November 2020 (with reference to the 
historical USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, 
OSWER 9240.1-05A-P, October 1999, as appropriate). 

The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance. As such, the standards against which the data are being weighed may differ from those specified in 
the analytical method. It is assumed that the data package represents the best efforts of the laboratory and had 
already been subjected to sufficient quality review prior to submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 

J The compound was positively identified; however, the associated numerical value is an estimated 
concentration only.  

      J+   The result is an estimated quantity, but the result may be biased high. 

      J-    The result is an estimated quantity, but the result may be biased low. 

UJ The compound was not detected above the reported sample quantitation limit. However, the reported 
limit is approximate and may or may not represent the actual limit of quantitation. 

NJ The analysis indicates the presence of a compound for which there is presumptive evidence to make a 
tentative identification. The associated numerical value is an estimated concentration only. 

U The compound was analyzed for but not detected. The associated value is the compound quantitation 
limit. 

R The sample results are rejected as unusable. The compound may or may not be present in the sample. 

Two facts should be noted by all data users. First, the “R” flag means that the associated value is unusable. In 
other words, due to significant quality control (QC) problems, the analysis is invalid and provides no information 
as to whether the compound is present or not. “R” values should not appear on data tables because they cannot 
be relied upon, even as a last resort. The second fact to keep in mind is that no compound concentration, even 
if it has passed all QC tests, is guaranteed to be accurate. Strict QC serves to increase confidence in data, but 
any value potentially contains error. 
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4 Total Petroleum Hydrocarbons (TPH) Analyses  
4.1 Holding Times 
The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

NWTPH-DX Water 

14 days from collection to extraction and 40 days from 
extraction to analysis (preserved) 

7 days from collection to extraction and 40 days from 
extraction to analysis (Unpreserved) 

Cool to <6 °C 

The analyses that exceeded the holding are presented in the following table. 

Sample IDs Holding Time Criteria 

1C-W-8 

5-W-17 

5-W-16 

5-W-55 

1C-W-4 

5-W-56 

5-W-14 

5-W-19 

5-W-18 

DUP-1 

EW-2A 

MW-4 

EW-1 

5-W-43 

2-A-W-40 

GW-1 

GW-3 

GW-2 

5W-51 

1B-W-23 

2A-W-9 

1C-W-7 

2A-W-41 

GW-4 

S3-CD 

S4-CD 

6.4°C Cool to <6 °C 
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Sample IDs Holding Time Criteria 

S4-AD 

S4-BD 

S3-AD 

S1-BU 

S4-AU 

S1-AU 

S3-BD 

S4-CU 

S3-CU 

S4-BU 

DUP-2 

DUP-3 

S1-BD 

S2-BU 

S2-BD 

S3-AU 

S1-AD 

S3-BU 

S2-AD 

2A-W-42 

S2-AU 

DUP-4 

EQUIPMENT BLANK 

Sample results associated with sample locations analyzed by analytical method NWTPH-DX were 
qualified, as specified in the table below.  All other holding times were met. 

Criteria 
Qualification 

Detected 
Analytes 

Non-detect 
Analytes 

Analysis completed past holding time J UJ 

4.2 Blank Contamination 
Quality assurance (QA) blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples during 
field operations. 
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Target compounds were not detected above the RL in the associated blanks; therefore, detected sample results 
are not associated with blank contamination.  

4.3 Surrogates/System Monitoring Compounds 
All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. The analysis 
requires surrogate compounds exhibit recoveries within the laboratory-established acceptance limits. 

All samples exhibited surrogate recoveries within the control limits with the exceptions noted below.  

Sample IDs Surrogate Recovery 

EW-2A 

GW-1 
C25 > UL 

Note: 

UL Upper control limit 

The criteria used to evaluate the surrogate recoveries are presented in the following table.  In the case of 
a surrogate deviation, the sample results are qualified as documented in the table below. 

Control Limit Sample Result Qualification 

> UL 
Non-detect No Action 

Detect J 

< LL but > 10% 
Non-detect UJ 

Detect J 

< 10% 
Non-detect R 

Detect J 

Surrogates diluted below the calibration curve due to the high 
concentration of a target compounds 

Non-detect UJ1 

Detect J1 

Note: 

1 A more concentrated analysis was not performed with surrogate compounds within the calibration range; 
therefore, no determination of extraction efficiency could be made. 

 

4.4 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 
MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds used to 
perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established acceptance limits. 
The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an RPD within the laboratory-
established acceptance limits.   
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Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on samples where the compound 
concentration detected in the parent sample exceeds the MS/MSD concentration by a factor of four or greater.  

MS/MSD analysis was performed on a sample S4-AU. MS/MSD analysis exhibited recoveries and RPDs within the 
control limits. 

4.5 Laboratory Control Sample/Laboratory Control Sample 
Duplicate (LCS/LCSD) Analysis 

The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences. The compounds associated with the LCS/LCSD analysis must exhibit a percent recovery 
within the laboratory-established acceptance limits. The RPD between the LCS and LCSD results must be within 
the laboratory-established acceptance limits. 

All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control limits. 

4.6 Field Duplicate Sample Analysis 
The field duplicate sample analysis is used to assess the precision of the field sampling procedures and analytical 
method. The control limit of 30% for water matrices and 50% for soil matrices is applied to the RPD between the 
parent sample and the field duplicate sample results. In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the reporting limit (RL), a control limit of two times the RL for 
water matrices or three times the RL for soil matrices is applied to the difference between the results. 

Results for duplicate samples are summarized in the following table. 

Sample ID/Duplicate ID Compound Sample Result 
(UG/L) 

Duplicate 
Result (UG/L) RPD 

5-W-14 / DUP-1 All compounds U U AC 

2-A-W-40 / DUP-2 TPH-Oil Range 280 330 AC 

EW-2A / DUP-3 All compounds U U AC 

S3-AU / DUP-4 TPH-Diesel Range 160 170 AC 

Note: 

AC Acceptable 
The calculated RPDs between the parent sample and field duplicate were acceptable. 

4.7 Compound Identification 
The retention times of all quantitated peaks must fall within the calculated retention time windows.   

All identified compounds met the specified criteria. 



 

49616R_EV23040003 10 

4.8 System Performance and Overall Assessment 
Overall system performance was acceptable. Other than for those deviations specifically mentioned in this review, 
the overall data quality is within the guidelines specified in the method. 
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4.9 Data Validation Checklist for Total Petroleum 
Hydrocarbon (TPH) 

TPH: NWTPH-DX 
Reported Performance 

Acceptable Not 
Required 

No Yes No Yes 

Gas Chromatography/Flame- and Photo- Ionization Detectors (GC/FID/PID) 
Tier II Validation   
Holding Times/Preservation  X X   
Reporting Limits (Units)  X  X  
Blanks  
A. Method Blanks  X  X  
B. Trip Blanks X    X 
C. Equipment Blanks  X  X  
Surrogates Accuracy (%R)  X X   
Matrix Spike (MS) %R  X  X  
Matrix Spike Duplicate (MSD) %R  X  X  
MS/MSD Precision (RPD)  X  X  
Laboratory Control Sample (LCS) %R  X  X  
Laboratory Control Sample Duplicate (LCSD) %R  X  X  
LCS/LCSD RPD  X  X  
Laboratory Duplicate Sample RPD X    X 
Field Duplicate Sample RPD  X  X  
Dilution Factor  X  X  
Moisture Content X    X 
Notes: 

%R - percent recovery 
RPD - relative percent difference 
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 1C-W-8

COLLECTION DATE: 3/28/2023 9:45:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-01

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1100 45 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/07/2023 DHM1100 49 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1126 1 04/04/2023103 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.

Page 2

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-17

COLLECTION DATE: 3/28/2023 9:50:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-02

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1100 45 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/07/2023 DHM1100 49 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1126 1 04/04/2023116 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-16

COLLECTION DATE: 3/28/2023 11:15:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-03

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1100 46 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/07/2023 DHM1100 50 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1126 1 04/04/2023100 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-55

COLLECTION DATE: 3/28/2023 4:10:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-04

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1100 48 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/07/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1126 1 04/04/2023108 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit..
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 1C-W-4

COLLECTION DATE: 3/28/2023 11:00:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-05

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1100 47 1 04/04/2023100 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/07/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/07/2023 DHM1126 1 04/04/2023104 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-56

COLLECTION DATE: 3/28/2023 4:05:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-06

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM5500 240 5 04/04/20232800 UG/LTPH-Diesel Range NWTPH-DX XXX500 XXXXX XXXXXXXX
04/09/2023 DHM5500 260 5 04/04/20231800 UG/LTPH-Oil Range NWTPH-DX XXX500 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM5126 5 04/04/202387.6 C25 5X Dilution NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and an unidentified oil range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-14

COLLECTION DATE: 3/28/2023 12:40:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-07

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/202399.6 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-19

COLLECTION DATE: 3/28/2023 2:08:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-08

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023109 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-18

COLLECTION DATE: 3/28/2023 3:10:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-09

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023106 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID DUP-1

COLLECTION DATE: 3/28/2023

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-10

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023107 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID EW-2A

COLLECTION DATE: 3/29/2023 5:02:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-11

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 SUR011SUR01 04/04/2023150 SUR01C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 SUR01 -One or more surrogate recoveries were above the upper control limits. The sample results may be biased high.
 U - Analyte analyzed for but not detected at level above reporting limit.

Page 12

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental

naikh0418
Line

naikh0418
Line

naikh0418
Typewritten Text
UJ



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID MW-4

COLLECTION DATE: 3/29/2023 10:15:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-12

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 1 04/04/2023140 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 1 04/04/2023160 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023105 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and light oil.
 Diesel range product results biased high due to oil range product overlap.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID EW-1

COLLECTION DATE: 3/29/2023 12:20:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-13

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023110 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit..
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5-W-43

COLLECTION DATE: 3/29/2023 12:50:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-14

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023111 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 2-A-W-40

COLLECTION DATE: 3/29/2023 2:45:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-15

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 45 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 1 04/04/2023280 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/04/2023106 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains weathered lube oil.  
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID GW-1

COLLECTION DATE: 3/29/2023 12:10:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-16

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 45 U1U 04/04/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 SUR011SUR01 04/04/2023161 SUR01C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
 SUR01 -One or more surrogate recoveries were above the upper control limits. The sample results may be biased high. 
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID GW-3

COLLECTION DATE: 3/29/2023 5:00:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-17

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 46 1 04/04/2023160 UG/LTPH-Diesel Range NWTPH-DX w/ SGA XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 49 U1U 04/04/2023UG/LTPH-Oil Range NWTPH-DX w/ SGA XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 46 1 04/04/2023490 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 1 04/04/2023140 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/04/2023105 C25 NWTPH-DX w/ SGA XXX60 XXXXX XXXXX XXXXXXXXXXXXX
04/08/2023 DHM1126 1 04/04/2023106 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains highly weathered diesel and an unidentified oil range product.
 Oil range product results biased high due to diesel range product overlap.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID GW-2

COLLECTION DATE: 3/29/2023 1:45:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-18

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/2023106 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 5W-51

COLLECTION DATE: 3/29/2023 1:00:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-19

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 1 04/05/2023270 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 1 04/05/2023120 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202395.7 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains highly weathered an unidentified diesel range product and an unidentified oil range 
product.
 Oil range product results biased high due to diesel range product overlap.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 1B-W-23

COLLECTION DATE: 3/29/2023 3:35:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-20

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202395.1 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.

Page 21

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental

naikh0418
Line

naikh0418
Line

naikh0418
Typewritten Text
UJ



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 2A-W-9

COLLECTION DATE: 3/29/2023 11:55:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-21

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 1 04/05/2023350 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 1 04/05/2023220 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202391.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains highly weathered diesel and lube oil.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 1C-W-7

COLLECTION DATE: 3/29/2023 2:10:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-22

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 50 1 04/05/2023100 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 54 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202389.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 2A-W-41

COLLECTION DATE: 3/29/2023 4:00:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-23

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 1 04/05/2023110 UG/LTPH-Diesel Range NWTPH-DX w/ SGA XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX w/ SGA XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 47 1 04/05/2023310 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202391.1 C25 NWTPH-DX w/ SGA XXX60 XXXXX XXXXX XXXXXXXXXXXXX
04/08/2023 DHM1126 1 04/05/202392.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains highly weathered diesel.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID GW-4

COLLECTION DATE: 3/30/2023 5:50:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-24

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 50 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202392.1 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S3-CD

COLLECTION DATE: 3/30/2023 2:49:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-25

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202388.6 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S4-CD

COLLECTION DATE: 3/30/2023 4:55:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-26

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 52 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202390.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S4-AD

COLLECTION DATE: 3/30/2023 3:49:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-27

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202394.2 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S4-BD

COLLECTION DATE: 3/29/2023 4:24:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-28

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 45 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202395.2 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S3-AD

COLLECTION DATE: 3/30/2023 1:16:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-29

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202391.4 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S1-BU

COLLECTION DATE: 3/30/2023 12:05:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-30

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 50 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202394.0 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S4-AU

COLLECTION DATE: 3/30/2023 3:50:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-31

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202380.4 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S1-AU

COLLECTION DATE: 3/30/2023 12:35:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-32

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202392.7 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S3-BD

COLLECTION DATE: 3/30/2023 1:55:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-33

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202395.3 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S4-CU

COLLECTION DATE: 3/30/2023 5:00:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-34

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 1 04/05/2023130 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202393.0 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S3-CU

COLLECTION DATE: 3/30/2023 2:48:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-35

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202390.7 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S4-BU

COLLECTION DATE: 3/30/2023 4:30:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-36

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 48 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202393.1 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID DUP-2

COLLECTION DATE: 3/29/2023

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-37

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 50 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 54 1 04/05/2023330 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/2023101 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains weathered lube oil.  
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID DUP-3

COLLECTION DATE: 3/29/2023

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-38

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 45 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 49 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202396.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S1-BD

COLLECTION DATE: 3/30/2023 11:20:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-39

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/2023101 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S2-BU

COLLECTION DATE: 3/30/2023 9:55:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-40

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 1 04/05/2023360 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 50 1 04/05/2023110 UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202391.4 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains highly weathered diesel and an unidentified oil range product.
 Oil range product results biased high due to diesel range product overlap.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S2-BD

COLLECTION DATE: 3/30/2023 9:07:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-41

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 50 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202394.5 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S3-AU

COLLECTION DATE: 3/30/2023 1:56:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-42

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1100 46 1 04/05/2023160 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/08/2023 DHM1100 50 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/08/2023 DHM1126 1 04/05/202398.7 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S1-AD

COLLECTION DATE: 3/30/2023 11:26:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-43

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/2023100 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S3-BU

COLLECTION DATE: 3/30/2023 1:21:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-44

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202393.0 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S2-AD

COLLECTION DATE: 3/30/2023 9:05:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-45

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202393.8 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID 2A-W-42

COLLECTION DATE: 3/30/2023 6:18:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-46

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202396.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID S2-AU

COLLECTION DATE: 3/30/2023 9:45:00 AM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-47

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202396.1 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID DUP-4

COLLECTION DATE: 3/30/2023

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-48

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 1 04/05/2023170 UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202396.7 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish
CLIENT SAMPLE ID EQUIPMENT BLANK

COLLECTION DATE: 3/30/2023 1:00:00 PM

CLIENT: Arcadis U.S., Inc.
1100 Olive Way, Suite 800
Seattle, WA 98101

EV23040003
ALS SAMPLE#: EV23040003-49

DATE: 4/12/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 03/31/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1100 47 U1U 04/05/2023UG/LTPH-Diesel Range NWTPH-DX XXX100 XXXXX XXXXXXXX
04/09/2023 DHM1100 51 U1U 04/05/2023UG/LTPH-Oil Range NWTPH-DX XXX100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

04/09/2023 DHM1126 1 04/05/202392.9 C25 NWTPH-DX XXX60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.

Page 50

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental

naikh0418
Line

naikh0418
Line

naikh0418
Typewritten Text
UJ



 
 
 
 
 
 
 

BNSF Skykomish 

DATA REVIEW 

Skykomish, Washington 
 

Total Petroleum Hydrocarbon (TPH) Analyses 

 

SDG #: EV23100004 

 

Analyses Performed By: 
ALS Environmental 
Everett, Washington 
 

Report #: 52032R 
Project: 30159458.02 

 

 
 

 

 

 

 

 

 

 

 



 
 
 

52032R_EV23100004 2 

1 Summary 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # EV23100004 for samples 
collected in association with the BNSF Skykomish, Washington. The review was conducted as a Tier II evaluation 
and included review of data package completeness. Only analytical data as reported by the laboratory were 
reviewed for this validation. Field documentation was not included in this review. Included with this assessment are 
the validation annotated sample result sheets, and chain of custody records. Analyses were performed on the 
following samples: 

Sample ID Lab ID Matrix 
Sample Collection 

Date 
Parent Sample 

Analysis 

TPH 

GW-2_092823 EV23100004-01 Water 09/28/2023  X 

GW-3_092723 EV23100004-02 Water 09/27/2023  X 

GW-4_092723 EV23100004-03 Water 09/27/2023  X 

EW-1_092823 EV23100004-04 Water 09/28/2023  X 

EW-2A_092723 EV23100004-05 Water 09/27/2023  X 

S1-AD_092823 EV23100004-06 Water 09/28/2023  X 

S1-AU_092823 EV23100004-07 Water 09/28/2023  X 

S1-BD_092823 EV23100004-08 Water 09/28/2023  X 

S1-BU_092823 EV23100004-09 Water 09/28/2023  X 

S2-AD_092923 EV23100004-10 Water 09/29/2023  X 

S2-AU_092923 EV23100004-11 Water 09/29/2023  X 

S2-BD_092923 EV23100004-12 Water 09/29/2023  X 

S2-BU_092923 MS/MSD EV23100004-13 Water 09/29/2023  X 

S3-AD_092723 EV23100004-14 Water 09/27/2023  X 

S3-AU_092723 EV23100004-15 Water 09/27/2023  X 

S3-BD_092823 EV23100004-16 Water 09/28/2023  X 

S3-BU_092823 EV23100004-17 Water 09/28/2023  X 

S3-CD_092723 EV23100004-18 Water 09/27/2023  X 

S3-CU_092723 MS/MD EV23100004-19 Water 09/27/2023  X 

S4-AD_092723 EV23100004-20 Water 09/27/2023  X 

S4-AU_092723 EV23100004-21 Water 09/27/2023  X 

S4-BD_092723 EV23100004-22 Water 09/27/2023  X 

S4-BU_092723 EV23100004-23 Water 09/27/2023  X 

S4-CD_092723 EV23100004-24 Water 09/27/2023  X 

S4-CU_092723 EV23100004-25 Water 09/27/2023  X 

5-W-14_092623 EV23100004-26 Water 09/26/2023  X 

5-W-16_092623 EV23100004-27 Water 09/26/2023  X 

5-W-17_092923 EV23100004-28 Water 09/29/2023  X 
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Sample ID Lab ID Matrix 
Sample Collection 

Date 
Parent Sample 

Analysis 

TPH 

5-W-18_092923 EV23100004-29 Water 09/29/2023  X 

5-W-19_092923 EV23100004-30 Water 09/29/2023  X 

5-W-51_092923 EV23100004-31 Water 09/29/2023  X 

5-W-55_092823 EV23100004-32 Water 09/28/2023  X 

5-W-56_092823 EV23100004-33 Water 09/28/2023  X 

FD-3_092923 EV23100004-34 Water 09/29/2023 5-W-51_092923 X 

2A-W-40_092823 EV23100004-35 Water 09/28/2023  X 

2A-W-41_092823 EV23100004-36 Water 09/28/2023  X 

2A-W-42_092823 EV23100004-37 Water 09/28/2023  X 

1B-W-23_092723 EV23100004-38 Water 09/27/2023  X 

1C-W-7_092723 EV23100004-39 Water 09/27/2023  X 

1C-W-8_092723 EV23100004-40 Water 09/27/2023  X 

5-W-43_092923 EV23100004-41 Water 09/29/2023  X 

MW-4_092923 EV23100004-42 Water 09/29/2023  X 

FD-1_092723 EV23100004-43 Water 09/27/2023 
S3-CU_092723 

MS/MD 
X 

EB-1_092723 EV23100004-44 Water 09/27/2023  X 

FD-2_092723 EV23100004-45 Water 09/27/2023  X 

FD-4_092923 EV23100004-46 Water 09/29/2023 5-W-43_092923 X 

Note: 
TPH = Total Petroleum Hydrocarbons 

Sample FD-2_092723 is a field duplicate sample. The parent sample could not be identified.  
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2 Analytical Data Package Documentation 
The table below is the evaluation of the data package completeness. 

Items Reviewed 
Reported 

Performance 
Acceptable Not 

Required 
No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits   X  X  

6. Sample collection date  X X   

7. Laboratory sample received date  X  X  

8.     Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed Chain-of-Custody (COC) form   X  X  

11. Narrative summary of Quality Assurance (QA) or sample 
problems provided 

 X  X  

12. Data Package Completeness and Compliance  X  X  

Note: 
6. Sample ID mismatch observed between chain of custody and analysis report. Details are presented   in 
the following table. Field sample id was considered as per chain of custody. 

Field Sample ID on COC Field Sample ID on Analysis Report 

FD-2_092723 FD-2_092923 

 

10. The Sample Receiving Checklist notes that there was disagreement between the collection times 
listed on the sample labels and chain of custody. The samples were logged in using the times listed on 
the chain of custody. 
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3 Organic Analysis Introduction 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
NWTPH-DX. Data were reviewed in accordance with USEPA CLP National Functional Guidelines for Organic 
Superfund Methods Data Review, document number EPA 540-R-20-005, November 2020 (with reference to the 
historical USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, 
OSWER 9240.1-05A-P, October 1999, as appropriate). 

The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance. As such, the standards against which the data are being weighed may differ from those specified in 
the analytical method. It is assumed that the data package represents the best efforts of the laboratory and had 
already been subjected to sufficient quality review prior to submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 

 Concentration (C) Qualifiers 
U The compound was analyzed for but not detected.  The associated value is the compound 

quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

 Quantitation (Q) Qualifiers 
E The compound was quantitated above the calibration range. 

D Concentration is based on a diluted sample analysis. 

 Validation Qualifiers 
J The compound was positively identified; however, the associated numerical value is an 

estimated concentration only.  

UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation. 

JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only. 

UB Compound considered non-detect at the listed value due to associated blank contamination. 

N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification. 

R The sample results are rejected. 

Two facts should be noted by all data users. First, the “R” flag means that the associated value is unusable. In 
other words, due to significant quality control (QC) problems, the analysis is invalid and provides no information 
as to whether the compound is present or not. “R” values should not appear on data tables because they cannot 
be relied upon, even as a last resort. The second fact to keep in mind is that no compound concentration, even 



 
 
 

52032R_EV23100004 6 

if it has passed all QC tests, is guaranteed to be accurate. Strict QC serves to increase confidence in data, but 
any value potentially contains error. 
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4 Total Petroleum Hydrocarbons (TPH) Analyses  

4.1 Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

NWTPH-DX Water 

14 days from collection to extraction and 40 days from 
extraction to analysis (preserved) 

7 days from collection to extraction and 40 days from 
extraction to analysis (Unpreserved) 

Cool to <6 °C 

All samples were analyzed within the specified holding time criteria.   

4.2 Blank Contamination 

Quality assurance (QA) blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples during 
field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank (common 
laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks containing 
concentrations greater than the reporting limit (RL).  The BAL is compared to the associated sample results to 
determine the appropriate qualification of the sample results, if needed.   

Compounds were not detected above the RL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

4.3 Surrogates/System Monitoring Compounds 

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. The analysis 
requires surrogate compounds exhibit recoveries within the laboratory-established acceptance limits. 

All samples exhibited surrogate recoveries within the control limits with the exceptions noted below.  

Sample ID Surrogate Recovery 

2A-W-41_092823 C25 (NWTPH-DX w/ SGA) > UL 

Note: 

UL = upper control limit 

The criteria used to evaluate the surrogate recoveries are presented in the following table.  In the case of 
a surrogate deviation, the sample results are qualified as documented in the table below. 
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Control Limit Sample Result Qualification 

> UL 
Non-detect No Action 

Detect J 

< LL but > 10% 
Non-detect UJ 

Detect J 

< 10% 
Non-detect R 

Detect J 

Surrogates diluted below the calibration curve due to the high 
concentration of a target compounds 

Non-detect UJ1 

Detect J1 

Note: 

1 A more concentrated analysis was not performed with surrogate compounds within the calibration range; 
therefore, no determination of extraction efficiency could be made. 

 

4.4 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds used to 
perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established acceptance limits. 
The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an RPD within the laboratory-
established acceptance limits.   

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on samples where the compound 
concentration detected in the parent sample exceeds the MS/MSD concentration by a factor of four or greater.  

MS/MSD analysis was performed on samples S2-BU_092923 and S3-CU_092723. MS/MSD analysis exhibited 
recoveries and RPDs within the control limits with the exceptions noted below. 

Sample ID Compound MS Recovery MSD Recovery 

S2-BU_092923 TPH-Diesel Range >UL >UL 

The criteria used to evaluate the MS/MSD recoveries are presented in the following table.  In the case of 
an MS/MSD deviation, the sample results are qualified as documented in the table below. 

Control Limit Sample Result Qualification 

> the upper control limit (UL) 
Non-detect No Action 

Detect J 

< the lower control limit (LL) but > 10% 
Non-detect UJ 

Detect J 

< 10% 
Non-detect R 

Detect J 
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Control Limit Sample Result Qualification 

Parent sample concentration > four times the MS/MSD spiking 
solution concentration. 

Detect 
No Action 

Non-detect 

 

4.5 Laboratory Control Sample/Laboratory Control Sample 
Duplicate (LCS/LCSD) Analysis 

The LCS/LCSD analysis is used to assess the precision and accuracy of the analytical method independent of 
matrix interferences. The compounds associated with the LCS/LCSD analysis must exhibit a percent recovery 
within the laboratory-established acceptance limits. The RPD between the LCS and LCSD results must be within 
the laboratory-established acceptance limits. 

All compounds associated with the LCS/LCSD analyses exhibited recoveries and RPDs within the control limits. 

4.6 Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the precision of the field sampling procedures and analytical 
method. The control limit of 30% for water matrices and 50% for soil matrices is applied to the RPD between the 
parent sample and the field duplicate sample results. In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the reporting limit (RL), a control limit of two times the RL for 
water matrices or three times the RL for soil matrices is applied to the difference between the results. 

Results for duplicate samples are summarized in the following table. 

Sample ID/Duplicate ID Compound 
Sample Result 

(UG/L) 
Duplicate 

Result (UG/L) 
RPD 

S3-CU_092723 MS/MD / 

FD-1_092723 

TPH-Diesel Range 100 U 100 AC 

TPH-Oil Range 100 U 220 AC 

5-W-51_092923 /  

FD-3_092923 

TPH-Diesel Range 530 590 10.7% 

TPH-Oil Range 220 290 AC 

5-W-43_092923 /  

FD-4_092923 
All compounds U U AC 

Notes: 

AC = acceptable 

U = non-detect 

 

The calculated RPDs between the parent sample and field duplicate were acceptable. 

4.7 Compound Identification 

The retention times of all quantitated peaks must fall within the calculated retention time windows.   
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All identified compounds met the specified criteria. 

4.8 System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in this review, 
the overall data quality is within the guidelines specified in the method. 
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4.9 Data Validation Checklist for Total Petroleum 
Hydrocarbon (TPH) 

TPH: NWTPH-DX 
Reported 

Performance 
Acceptable Not 

Required 
No Yes No Yes 

Gas Chromatography/Flame- and Photo- Ionization Detectors (GC/FID/PID) 

Tier II Validation   

Holding Times/Preservation  X  X  

Reporting Limits (Units)  X  X  

Blanks  

A. Method Blanks  X  X  

B. Trip Blanks X    X 

C. Equipment Blanks  X  X  

Surrogates Accuracy (%R)  X X   

Matrix Spike (MS) %R  X X   

Matrix Spike Duplicate (MSD) %R  X X   

MS/MSD Precision (RPD)  X  X  

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate (LCSD) %R  X  X  

LCS/LCSD RPD  X  X  

Laboratory Duplicate Sample RPD X    X 

Field Duplicate Sample RPD  X  X  

Dilution Factor  X  X  

Moisture Content X    X 

Notes: 

%R - percent recovery 
RPD - relative percent difference 
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Validation Performed By: Hareesha Naik 

Signature:  

Date: November 28, 2023 

 

Peer Review: Jennifer Singer 

Date: November 29, 2023 

 

 













CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID GW-2_092823

COLLECTION DATE: 9/28/2023 2:05:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-01

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202393.8 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.

Page 2

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID GW-3_092723

COLLECTION DATE: 9/27/2023 5:55:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-02

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 1 10/06/2023250 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/16/2023 DHM1100 48 1 10/06/2023110 UG/LTPH-Diesel Range NWTPH-DX w/ SGA XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

10/16/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX w/ SGA XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202390.4 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

10/16/2023 DHM1126 1 10/06/2023101 C25 NWTPH-DX w/ SGA XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains highly weathered diesel.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID GW-4_092723

COLLECTION DATE: 9/27/2023 12:30:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-03

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 1 10/06/2023130 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 1 10/06/2023690 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202393.8 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and an unidentified oil range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID EW-1_092823

COLLECTION DATE: 9/28/2023 4:42:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-04

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202395.0 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID EW-2A_092723

COLLECTION DATE: 9/27/2023 1:50:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-05

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 1 10/06/2023250 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/2023115 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified oil range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S1-AD_092823

COLLECTION DATE: 9/28/2023 5:25:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-06

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202393.0 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S1-AU_092823

COLLECTION DATE: 9/28/2023 5:25:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-07

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 47 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202382.6 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S1-BD_092823

COLLECTION DATE: 9/28/2023 5:50:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-08

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 47 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202393.3 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S1-BU_092823

COLLECTION DATE: 9/28/2023 5:55:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-09

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202386.3 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S2-AD_092923

COLLECTION DATE: 9/29/2023 3:42:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-10

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202396.9 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S2-AU_092923

COLLECTION DATE: 9/29/2023 3:18:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-11

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202394.5 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S2-BD_092923

COLLECTION DATE: 9/29/2023 12:42:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-12

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 1 10/06/2023140 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202393.7 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified oil range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S2-BU_092923 MS/MSD

COLLECTION DATE: 9/29/2023 12:03:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-13

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 1 10/06/20231000 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 1 10/06/2023200 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202397.6 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains weathered diesel and an unidentified oil range product.
 Oil range product results biased high due to diesel range product overlap.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental

J



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S3-AD_092723

COLLECTION DATE: 9/27/2023 4:51:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-14

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202392.8 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S3-AU_092723

COLLECTION DATE: 9/27/2023 4:26:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-15

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 47 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202395.0 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S3-BD_092823

COLLECTION DATE: 9/28/2023 9:30:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-16

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 47 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202391.7 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S3-BU_092823

COLLECTION DATE: 9/28/2023 10:45:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-17

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202397.7 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S3-CD_092723

COLLECTION DATE: 9/27/2023 3:55:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-18

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/2023100 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S3-CU_092723  MS/MD

COLLECTION DATE: 9/27/2023 4:25:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-19

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 47 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202395.1 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.

Page 20

ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S4-AD_092723

COLLECTION DATE: 9/27/2023 9:28:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-20

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/2023100 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S4-AU_092723

COLLECTION DATE: 9/27/2023 10:24:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-21

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202395.9 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S4-BD_092723

COLLECTION DATE: 9/27/2023 11:37:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-22

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/2023101 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S4-BU_092723

COLLECTION DATE: 9/27/2023 1:10:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-23

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202397.2 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S4-CD_092723

COLLECTION DATE: 9/27/2023 9:35:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-24

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/2023105 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID S4-CU_092723

COLLECTION DATE: 9/27/2023 10:30:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-25

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/09/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/09/2023 DHM1126 1 10/06/202395.1 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-14_092623

COLLECTION DATE: 9/26/2023 3:08:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-26

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/202398.4 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-16_092623

COLLECTION DATE: 9/26/2023 5:00:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-27

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/2023100 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-17_092923

COLLECTION DATE: 9/29/2023 11:10:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-28

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/202398.0 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-18_092923

COLLECTION DATE: 9/29/2023 11:55:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-29

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/2023103 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-19_092923

COLLECTION DATE: 9/29/2023 12:40:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-30

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/202397.0 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-51_092923

COLLECTION DATE: 9/29/2023 10:30:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-31

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 1 10/06/2023530 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 1 10/06/2023220 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/202398.6 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains highly weathered diesel and an unidentified oil range product.
 Oil range product results biased high due to diesel range product overlap.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-55_092823

COLLECTION DATE: 9/28/2023 3:50:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-32

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/202397.1 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-56_092823

COLLECTION DATE: 9/28/2023 3:30:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-33

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 1 10/06/20231400 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 1 10/06/2023710 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/202381.2 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and an unidentified oil range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID FD-3_092923

COLLECTION DATE: 9/29/2023

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-34

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 46 1 10/06/2023590 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 50 1 10/06/2023290 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/2023100 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains highly weathered diesel and an unidentified oil range product.
 Oil range product results biased high due to diesel range product overlap.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 2A-W-40_092823

COLLECTION DATE: 9/28/2023 1:02:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-35

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 U1U 10/06/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/2023106 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 2A-W-41_092823

COLLECTION DATE: 9/28/2023 11:05:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-36

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 1 10/06/2023400 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/16/2023 DHM150 48 1 10/06/2023240 UG/LTPH-Diesel Range NWTPH-DX w/ SGA XXX

CAS: ARC-DRO

50 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 1 10/06/2023120 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

10/16/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX w/ SGA XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/2023104 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

10/16/2023 DHM1126 SUR111SUR11 10/06/2023132 SUR11C25 NWTPH-DX w/ SGA XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 SUR11 - Surrogate outside of control limits due to sporadic marginal failure. No corrective action taken.
 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains highly weathered diesel and an unidentified oil range product.
 Oil range product results biased high due to diesel range product overlap.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental

J



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 2A-W-42_092823

COLLECTION DATE: 9/28/2023 10:01:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-37

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 48 1 10/06/2023120 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/06/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/06/2023103 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 1B-W-23_092723

COLLECTION DATE: 9/27/2023 5:30:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-38

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 47 U1U 10/08/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202386.5 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 1C-W-7_092723

COLLECTION DATE: 9/27/2023 1:00:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-39

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 50 1 10/08/2023120 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 54 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202397.0 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 1C-W-8_092723

COLLECTION DATE: 9/27/2023 2:45:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-40

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 50 U1U 10/08/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 54 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202396.7 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID 5-W-43_092923

COLLECTION DATE: 9/29/2023 11:30:00 AM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-41

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 50 U1U 10/08/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 54 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202393.3 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626

ALS Group USA, Corp dba ALS Environmental



CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID MW-4_092923

COLLECTION DATE: 9/29/2023 4:03:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-42

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 50 1 10/08/2023290 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 54 1 10/08/2023100 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202395.2 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product.
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ADDRESS PHONE FAX| |8620 Holly Drive, Suite 100, Everett, WA 9820 425-356-2600 425-356-2626
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID FD-1_092723

COLLECTION DATE: 9/27/2023

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-43

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 50 1 10/08/2023100 UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 54 1 10/08/2023220 UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/2023115 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and an unidentified oil range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID EB-1_092723

COLLECTION DATE: 9/27/2023 5:10:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-44

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 47 U1U 10/08/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202388.2 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID FD-2_092923

COLLECTION DATE: 9/27/2023

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-45

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 47 U1U 10/08/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202389.2 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: BNSF Skykomish PN 30159457.01
CLIENT SAMPLE ID FD-4_092923

COLLECTION DATE: 9/29/2023

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100004
ALS SAMPLE#: EV23100004-46

DATE: 10/16/2023

DATA RESULTS
WDOE ACCREDITATION: C601

CLIENT CONTACT: Michelle Nguyen DATE RECEIVED: 10/02/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 
FACTOR UNITS

LIMITS
XXXXX XXX

REPORTING 
LIMITSRESULTSMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1100 47 U1U 10/08/2023UG/LTPH-Diesel Range NWTPH-DX XXX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/10/2023 DHM1100 51 U1U 10/08/2023UG/LTPH-Oil Range NWTPH-DX XXX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 
ADDED

LIMITS
XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS
 DATE

ANALYSIS
 BY

QUALXXXXX

10/10/2023 DHM1126 1 10/08/202393.2 C25 NWTPH-DX XXX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

 U - Analyte analyzed for but not detected at level above reporting limit.
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1 Summary 
This data quality assessment summarizes the review of Sample Delivery Group (SDG) # EV23100095 for samples 
collected in association with the BNSF Skykomish, Washington. The review was conducted as a Tier II evaluation 
and included review of data package completeness. Only analytical data as reported by the laboratory were 
reviewed for this validation. Field documentation was not included in this review. Included with this assessment are 
the validation annotated sample result sheets, and chain of custody records. Analyses were performed on the 
following samples: 

Sample ID Lab ID Matrix 
Sample Collection 

Date 
Parent Sample 

Analysis 

TPH 

GW-1_101723 EV23100095-01 Water 10/17/2023  X 

DUP-1 EV23100095-02 Water 10/17/2023 GW-1_101723 X 

Note: 
TPH = Total Petroleum Hydrocarbons 
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2 Analytical Data Package Documentation 
The table below is the evaluation of the data package completeness. 

Items Reviewed 
Reported 

Performance 
Acceptable Not 

Required 
No Yes No Yes 

1. Sample receipt condition  X  X  

2. Requested analyses and sample results  X  X  

3. Master tracking list  X  X  

4. Methods of analysis  X  X  

5. Reporting limits   X  X  

6. Sample collection date  X  X  

7. Laboratory sample received date  X  X  

8.     Sample preservation verification (as applicable)  X  X  

9. Sample preparation/extraction/analysis dates  X  X  

10. Fully executed Chain-of-Custody (COC) form   X  X  

11. Narrative summary of Quality Assurance (QA) or sample 
problems provided 

 X  X  

12. Data Package Completeness and Compliance  X  X  
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3 Organic Analysis Introduction 
Analyses were performed according to United States Environmental Protection Agency (USEPA) Method 
NWTPH-DX. Data were reviewed in accordance with USEPA CLP National Functional Guidelines for Organic 
Superfund Methods Data Review, document number EPA 540-R-20-005, November 2020 (with reference to the 
historical USEPA Contract Laboratory Program National Functional Guidelines for Organic Data Review, 
OSWER 9240.1-05A-P, October 1999, as appropriate). 

The data review process is an evaluation of data on a technical basis rather than a determination of contract 
compliance. As such, the standards against which the data are being weighed may differ from those specified in 
the analytical method. It is assumed that the data package represents the best efforts of the laboratory and had 
already been subjected to sufficient quality review prior to submission. 

During the review process, laboratory qualified and unqualified data are verified against the supporting 
documentation. Based on this evaluation, qualifier codes may be added, deleted, or modified by the data 
reviewer. Results are qualified with the following codes in accordance with USEPA National Functional 
Guidelines: 

 Concentration (C) Qualifiers 
U The compound was analyzed for but not detected.  The associated value is the compound 

quantitation limit. 

B The compound has been found in the sample as well as its associated blank, its presence in 
the sample may be suspect. 

 Quantitation (Q) Qualifiers 
E The compound was quantitated above the calibration range. 

D Concentration is based on a diluted sample analysis. 

 Validation Qualifiers 
J The compound was positively identified; however, the associated numerical value is an 

estimated concentration only.  

UJ The compound was not detected above the reported sample quantitation limit.  However, the 
reported limit is approximate and may or may not represent the actual limit of quantitation. 

JN The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification.  The associated numerical value is an estimated concentration 
only. 

UB Compound considered non-detect at the listed value due to associated blank contamination. 

N The analysis indicates the presence of a compound for which there is presumptive evidence to 
make a tentative identification. 

R The sample results are rejected. 

Two facts should be noted by all data users. First, the “R” flag means that the associated value is unusable. In 
other words, due to significant quality control (QC) problems, the analysis is invalid and provides no information 
as to whether the compound is present or not. “R” values should not appear on data tables because they cannot 
be relied upon, even as a last resort. The second fact to keep in mind is that no compound concentration, even 
if it has passed all QC tests, is guaranteed to be accurate. Strict QC serves to increase confidence in data, but 
any value potentially contains error. 



 

52033R_EV23100095 5 

4 Total Petroleum Hydrocarbons (TPH) Analyses  

4.1 Holding Times 

The specified holding times for the following methods are presented in the following table. 

Method Matrix Holding Time Preservation 

NWTPH-DX Water 

14 days from collection to extraction and 40 days from 
extraction to analysis (preserved) 

7 days from collection to extraction and 40 days from 
extraction to analysis (Unpreserved) 

Cool to <6 °C 

All samples were analyzed within the specified holding time criteria.   

4.2 Blank Contamination 

Quality assurance (QA) blanks (i.e. laboratory method blanks and equipment rinse blanks) are prepared to identify 
any contamination which may have been introduced into the samples during sample preparation or field activity. 
Method blanks measure laboratory contamination. Rinse blanks also measure contamination of samples during 
field operations. 

A blank action level (BAL) of five times the concentration of a detected compound in an associated blank (common 
laboratory contaminant compounds are calculated at ten times) is calculated for QA blanks containing 
concentrations greater than the reporting limit (RL).  The BAL is compared to the associated sample results to 
determine the appropriate qualification of the sample results, if needed.   

Compounds were not detected above the RL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 

4.3 Surrogates/System Monitoring Compounds 

All samples to be analyzed for organic compounds are spiked with surrogate compounds prior to sample 
preparation to evaluate overall laboratory performance and efficiency of the analytical technique. The analysis 
requires surrogate compounds exhibit recoveries within the laboratory-established acceptance limits. 

All samples exhibited surrogate recoveries within the control limits. 

4.4 Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis 

MS/MSD data are used to assess the precision and accuracy of the analytical method. The compounds used to 
perform the MS/MSD analysis must exhibit a percent recovery within the laboratory-established acceptance limits. 
The relative percent difference (RPD) between the MS/MSD recoveries must exhibit an RPD within the laboratory-
established acceptance limits.   

Note: The MS/MSD recovery control limits do not apply for MS/MSD performed on samples where the compound 
concentration detected in the parent sample exceeds the MS/MSD concentration by a factor of four or greater.  

MS/MSD analysis was not performed on samples from this SDG. 
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4.5 Laboratory Control Sample (LCS) Analysis 

The LCS analysis is used to assess the accuracy of the analytical method independent of matrix interferences. The 
compounds associated with the LCS analysis must exhibit a percent recovery within the laboratory-established 
acceptance limits.  

All compounds associated with the LCS analyses exhibited recoveries within the control limits. 

4.6 Field Duplicate Sample Analysis 

The field duplicate sample analysis is used to assess the precision of the field sampling procedures and analytical 
method. The control limit of 30% for water matrices and 50% for soil matrices is applied to the RPD between the 
parent sample and the field duplicate sample results. In the instance when the parent and/or duplicate sample 
concentrations are less than or equal to five times the reporting limit (RL), a control limit of two times the RL for 
water matrices or three times the RL for soil matrices is applied to the difference between the results. 

Results for duplicate samples are summarized in the following table. 

Sample ID/Duplicate ID Compounds 
Sample Result 

(UG/L) 
Duplicate 

Result (UG/L) 
RPD 

GW-1_101723 / DUP-1 
TPH-Diesel Range  150 140 AC 

TPH-Oil Range 110 130 AC 

Note: 

AC = acceptable 

The calculated RPDs between the parent sample and field duplicate were acceptable. 

4.7 Compound Identification 

The retention times of all quantitated peaks must fall within the calculated retention time windows.   

All identified compounds met the specified criteria. 

4.8 System Performance and Overall Assessment 

Overall system performance was acceptable. Other than for those deviations specifically mentioned in this review, 
the overall data quality is within the guidelines specified in the method. 
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4.9 Data Validation Checklist for Total Petroleum 
Hydrocarbon (TPH) 

TPH: NWTPH-DX 
Reported 

Performance 
Acceptable Not 

Required 
No Yes No Yes 

Gas Chromatography/Flame- and Photo- Ionization Detectors (GC/FID/PID) 

Tier II Validation   

Holding Times/Preservation  X  X  

Reporting Limits (Units)  X  X  

Blanks  

A. Method Blanks  X  X  

B. Trip Blanks X    X 

C. Equipment Blanks X    X 

Surrogates Accuracy (%R)  X  X  

Matrix Spike (MS) %R X    X 

Matrix Spike Duplicate (MSD) %R X    X 

MS/MSD Precision (RPD) X    X 

Laboratory Control Sample (LCS) %R  X  X  

Laboratory Control Sample Duplicate (LCSD) %R X    X 

LCS/LCSD RPD X    X 

Laboratory Duplicate Sample RPD X    X 

Field Duplicate Sample RPD  X  X  

Dilution Factor  X  X  

Moisture Content X    X 

Notes: 

%R = percent recovery 
RPD = relative percent difference 
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Validation Performed By: Hareesha Naik 

Signature:  

Date: November 28, 2023 

 

Peer Review: Jennifer Singer 

Date: November 29, 2023 

 

 





CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 30159457

CLIENT SAMPLE ID GW-1_101723

COLLECTION DATE: 10/17/2023 12:40:00 PM

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100095
ALS SAMPLE#: EV23100095-01

DATE: 10/24/2023

DATA RESULTS

WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 10/17/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 

FACTOR
UNITS

LIMITS
XXXXX XXX

REPORTING 

LIMITS
RESULTSMETHOD

ANALYSIS

 DATE

ANALYSIS

 BY
QUALXXXXX

10/23/2023 DHM1100 52 1 10/150 UG/LTPH-Diesel Range NWTPH-DX XX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/23/2023 DHM1100 55 1 10/110 UG/LTPH-Oil Range NWTPH-DX XX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 

ADDED
LIMITS

XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS

 DATE

ANALYSIS

 BY
QUALXXXXX

10/23/2023 DHM1126 1 10/100 C25 NWTPH-DX XX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and an unidentified oil range product.
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CERTIFICATE OF ANALYSIS

CLIENT PROJECT: 30159457

CLIENT SAMPLE ID DUP-1

COLLECTION DATE: 10/17/2023

CLIENT: Arcadis U.S., Inc.
1420 - 5th Ave , Unit 2400
Seattle, WA 98101

EV23100095
ALS SAMPLE#: EV23100095-02

DATE: 10/24/2023

DATA RESULTS

WDOE ACCREDITATION: C601

CLIENT CONTACT: Kyle Haslam DATE RECEIVED: 10/17/2023

DATA RESULTS

ALS JOB#:

SAMPLE DATA RESULTS

RL PQLANALYTE

DILUTION 

FACTOR
UNITS

LIMITS
XXXXX XXX

REPORTING 

LIMITS
RESULTSMETHOD

ANALYSIS

 DATE

ANALYSIS

 BY
QUALXXXXX

10/23/2023 DHM1100 50 1 10/140 UG/LTPH-Diesel Range NWTPH-DX XX

CAS: ARC-DRO

100 XXXXX XXXXXXXX

10/23/2023 DHM1100 54 1 10/130 UG/LTPH-Oil Range NWTPH-DX XX

CAS: ARC-TPH-ORO

100 XXXXX XXXXXXXX

MINSURROGATE

SPIKE 

ADDED
LIMITS

XXXXX XXXMAX

LIMITS

%REC REPORTINMETHOD

ANALYSIS

 DATE

ANALYSIS

 BY
QUALXXXXX

10/23/2023 DHM1126 1 10/101 C25 NWTPH-DX XX

CAS: 629-99-2

60 XXXXX XXXXX XXXXXXXXXXXXX

Chromatogram indicates that it is likely that sample contains an unidentified diesel range product and an unidentified oil range product.
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NWTPH-Dx Trend Plots 

  



 

 

 

 

 

 

 

Compliance Monitoring Levee Zone 
Monitoring Wells  

 

NWTPH-Dx Cleanup Level of 208 micrograms per liter   
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Remediation Performance Monitoring 
Wells North of Railyard and Outside 
Levee Zone 

 

 

  

NWTPH-Dx Cleanup Level of 477 micrograms per liter 
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LNAPL Trend Plots 
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Statistical Analysis 

 

 



 

 

 

 

 

 

 

Mann-Kendall Trend Results 
 

 

  



Table E-1

Mann-Kendall Trend Results

2023 Annual Long-Term Monitoring Report

BNSF Railway Company

Former Maintenance and Fueling Facility, Skykomish, WA

1C-W-4 NWTPH-Dx 03/18 - 03/23 E-1 6 / 11 136 - 210 154 143 28 NST -- 0.162 13

1C-W-7 NWTPH-Dx 03/18 - 09/23 E-2 14 / 17 109 - 260 188 181.5 49.3 NST -- 0.484 2

2A-W-10 NWTPH-Dx 03/18 - 06/20 E-3 10 / 10 151 - 550 303 278.5 129 NST -- 0.500 1

2A-W-41 NWTPH-Dx 03/18 - 12/23 E-4 21 / 21 145 - 1130 536 500 290 NST -- 0.325 -16

2A-W-42 NWTPH-Dx 03/18 - 12/23 E-5 20 / 22 100 - 330 217 222.5 66.9 NST -- 0.500 -1

2A-W-9 NWTPH-Dx 03/18 - 03/23 E-6 14 / 15 117 - 1040 395 327.75 272 NST -- 0.260 14

5-W-51 NWTPH-Dx 03/18 - 09/23 E-7 16 / 16 201 - 3200 1060 815 802 DWN -- 0.012 -51

5-W-56 NWTPH-Dx 03/18 - 09/23 E-8 16 / 16 477 - 5400 1970 1730 1320 NST -- 0.500 -1

GW-3 NWTPH-Dx 03/18 - 12/23 E-9 18 / 22 131 - 1020 417 365 270 NST -- 0.325 -17

MW-3 NWTPH-Dx 03/18 - 12/19 E-10 9 / 10 109 - 3170 1700 1860 1090 NST -- 0.190 11

MW-38R NWTPH-Dx 03/18 - 03/20 E-11 3 / 5 131 - 158 147 151 14 NST 5a 0.180 5

MW-4 NWTPH-Dx 03/18 - 09/23 E-12 15 / 17 109 - 600 319 320 134 NST -- 0.063 38

PZ-7S NWTPH-Dx 12/18 - 12/20 E-13 10 / 18 123 - 320 198 151 74.5 NST -- 0.088 35

S2-BU NWTPH-Dx 03/18 - 12/23 E-14 25 / 29 78.5 - 1640 429 370 312 NST -- 0.455 7

S4-CU NWTPH-Dx 03/18 - 12/23 E-15 8 / 14 100 - 510 215 159.25 140 NST -- 0.061 28

WG-EV NWTPH-Dx 12/18 - 12/20 E-16 17 / 18 390 - 1010 768 780 168 NST -- 0.144 -29

WG-WV NWTPH-Dx 12/18 - 12/20 E-17 18 / 18 129 - 1040 378 330 235 NST -- 0.099 -35

Abbreviations:

-- insufficient data for calculating statistics (n < 4) or not available NST = no significant trend

FOD = frequency of detection (# detects / # samples) NT = no  trend

mean = arithmetic mean DWN = downward trend

SD = standard deviation UP = upward trend

S = summary statistic µg/L = microgram per liter

NWTPH-Dx = sum of total petroleum hydrocarbons as diesel-range organics and oil-range organics analyzed using Washington State Department of Ecology Method

Notes:

1. All analytical results are in µg/L. Result values less than 10 are reported to 2 significant figures; values greater than 10 are reported to 3 significant figures. 

P-values are reported to 3 decimal places.

2. Trend results are presented when at least four samples and one detected value are available. Significance of trends evaluated at 95% confidence (alpha = 0.05).

3.  Non-detects were assigned a common value less than the minimum detected value, equal to half the minimum reporting limit (RL) in the dataset (USEPA, 2009).

If half the minimum RL was greater than the minimum detected value, then half the minimum detect was assigned. 

4. Statistically significant trend defined as having p-value ≤ 0.05, or 95% confidence.

5a. MK Trend results for datasets with fewer than 8 samples may not be reliable and should be treated with caution.

Reference:

USEPA. 2009. Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities. Unified Guidance. EPA/530/R-09/007, 2009.
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-1
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level criteria value of 477 is off-scale.
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Concentration vs. Time Plot – NWTPH-Dx in Well 1C-W-4
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-2
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well 1C-W-7
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-3
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well 2A-W-10
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-4
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well 2A-W-41
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-5
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well 2A-W-42
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-6
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well 2A-W-9
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: DECREASING TREND

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: DECREASING TREND

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-7
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well 5-W-51
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-8
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well 5-W-56
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-9
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L

0.325

-2.4E-02

-2.5E-01 1.4E-01

Concentration vs. Time Plot – NWTPH-Dx in Well GW-3

477 477

0

200

400

600

800

1,000

1,200

3
/1

8

8
/1

9

1
2
/2

0

5
/2

2

9
/2

3

N
W

T
P

H
-D

x
 (

u
g

/L
)

Sampling Date



detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: NA

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-10
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L

0.190

NA

NA NA

Concentration vs. Time Plot – NWTPH-Dx in Well MW-3
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-11
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level criteria value of 477 is off-scale.

0.180

3.8E-02

-5.2E-01 3.3E-01

Concentration vs. Time Plot – NWTPH-Dx in Well MW-38R
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-12
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well MW-4
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-13
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well PZ-7S
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-14
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well S2-BU
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-15
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well S4-CU

477 477

0

100

200

300

400

500

600

3
/1

8

8
/1

9

1
2
/2

0

5
/2

2

9
/2

3

N
W

T
P

H
-D

x
 (

u
g

/L
)

Sampling Date



detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-16
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well WG-EV
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detect

NWTPH-Dx ● ○ for trend ● original RL

Results of Mann-Kendall Test for Trend: No Significant Trend

p value =   Note:  p value < 0.05 indicates a statistically significant trend (95% confidence level).

Results of Sen's Estimator of Slope: No Significant Trend

Median Slope Estimate =   ug/L Per Day

95% Confidence Interval = to   ug/L Per Day

Figure E-17
BNSF Former Maintenance and Fueling Facility, Skykomish, Washington

nondetects

Remediation Level Value 477 ug/L
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Concentration vs. Time Plot – NWTPH-Dx in Well WG-WV
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UCL Summary Statistics 
 

 

  



Table E-2

UCL Summary Statisitics

2023 Annual Long-Term Monitoring Report

BNSF Railway Company

Former Maintenance and Fueling Facility, Skykomish, WA

Conditional Point of Compliance Wells (Levee Zone)

5-W-14 CUL 208 12/19 - 09/23 0 / 10 0% 77 0% No Yes Yes NA

5-W-16 CUL 208 12/19 - 09/23 0 / 10 0% 77 0% No Yes Yes NA

5-W-17 CUL 208 12/19 - 09/23 0 / 10 0% 77 0% No Yes Yes NA

5-W-18 CUL 208 12/19 - 09/23 2 / 10 20% 198 0% No Yes Yes NA

5-W-19 CUL 208 12/19 - 09/23 1 / 10 10% 127 0% No Yes Yes NA

Monitoring Wells North of Railyard and Outside the Levee Zone

5-W-51 RL 477 09/19 - 09/23 10 / 10 100.0% 1,010 20% Yes No Yes Decreasing

5-W-55 RL 477 12/19 - 09/23 3 / 10 30% 120.8 0% No Yes Yes NA

5-W-56 RL 477 12/19 - 09/23 10 / 10 100.0% 3,716 100% Yes No Yes Stable

1B-W-23 RL 477 06/21 - 09/23 1 / 10 10% 169.0 0% No Yes Yes NA

2A-W-40 RL 477 06/21 - 09/23 10 / 10 100.0% 67 0% No Yes Yes NA

2A-W-41 RL 477 09/21 - 09/23 21 / 21 100.0% 775 60% Yes No Yes Stable

2A-W-42 RL 477 09/21 - 09/23 10 / 10 100.0% 242 0% No Yes Yes NA

1C-W-4 RL 477 09/18 - 03/23 5 / 10 50.0% 144.8 0% No Yes Yes NA

1C-W-7 RL 477 12/19 - 09/23 9 / 10 90.0% 213.7 100% No Yes Yes NA

1C-W-8 RL 477 12/19 - 09/23 2 / 10 20.0% 340.0 100% No Yes Yes NA

5-W-43 RL 477 06/21 - 12/23 3 / 10 30% 368.0 0% No Yes Yes NA

GW-1 RL 477 06/21 - 12/23 6 / 10 60.0% 118.0 0% No Yes Yes NA

GW-2 RL 477 06/21 - 12/23 4 / 10 40.0% 211.1 0% No Yes Yes NA

GW-3 RL 477 06/21 - 12/23 2 / 10 20.0% 539.4 30% No No Yes Stable

GW-4 RL 477 03/21 - 09/23 5 / 10 50.0% 93.7 0% No Yes Yes NA

Monitoring Wells within the Railyard

2A-W-9 RL None2 03/18 - 03/23 9 / 10 90.0% 558.7 30.0% Yes No No Stable

MW-4 RL None2 12/19 - 09/23 9 / 10 90.0% 438.8 10.0% No No No Stable

Abbreviations:

-- insufficient data for calculating statistics (n < 4) or not available

CUL = cleanup level RL = remediation level

FOD = frequency of detection (# detects / # samples) µg/l = microgram per liter

NA = not applicable UCL = upper confidence limit

NWTPH-Dx = sum of total petroleum hydrocarbons as diesel-range organics and oil-range organics analyzed using Washington State Department of Ecology Method NWTPH-Dx

Notes:
1
 Where the number of reported non-detects is greater than 50%, the largest value in the the data set is used in place of the 95% UCL.

2 Location is within the BNSF railyard and does not have a groundwater cleanup target; however, for statistical evaluation purposes, a cleanup target of 477 µg/l was used.

Reference:

USEPA. 2009. Statistical Analysis of Groundwater Monitoring Data at RCRA Facilities. Unified Guidance. EPA/530/R-09/007, 2009.

NWTPH-Dx

95% UCL
1

(µg/l)

Are any Sample 

Results Greater 

than Two Times 

the Target 

Concentration?

Does the Well 

Meet the 3-Part 

Statistical Test 

for Compliance?

Is Well under the 

Influence of an 

Engineering 

Control?

Trend Analysis at 

Wells Exceeding 

Cleanup Target

Well ID
Date

Range

Percent of 

Sample Results 

that Exceed the 

Target

(<10% to Pass)

FOD

NWTPH-Dx Groundwater 

Cleanup Target

(µg/l)

Percent of 

Dectects



1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

A B C D E F G H I J K L

97.5% KM Chebyshev UCL    214.1 99% KM Chebyshev UCL    272.4

   95% KM (z) UCL    141.8    95% KM Bootstrap t UCL    133.6

90% KM Chebyshev UCL    163.1 95% KM Chebyshev UCL    184.5

KM SD      44.45    95% KM (BCA) UCL    142.1

95% KM (t) UCL    144.8 95% KM (Percentile Bootstrap) UCL    138.8

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean    116 KM Standard Error of Mean      15.71

5% Lilliefors Critical Value       0.343 Detected Data Not Normal at 5% Significance Level

Detected Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.762 Detected Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.378 Lilliefors GOF Test

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.714 Shapiro Wilk GOF Test

Skewness Detects       2.073 Kurtosis Detects       4.415

Mean of Logged Detects       5.036 SD of Logged Detects       0.178

Mean Detects    156 SD Detects      30.65

Median Detects    144 CV Detects       0.196

Maximum Detect    210 Maximum Non-Detect      76.5

Variance Detects    939.1 Percent Non-Detects      50%

Number of Distinct Detects       5 Number of Distinct Non-Detects       2

Minimum Detect    135.5 Minimum Non-Detect      76

Total Number of Observations      10 Number of Distinct Observations       7

Number of Detects       5 Number of Non-Detects       5

Result (1c-w-4)

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Result (1b-w-23) was not processed!

Number of Detects       1 Number of Non-Detects       9

Number of Distinct Detects       1 Number of Distinct Non-Detects       6

General Statistics

Total Number of Observations      10 Number of Distinct Observations       7

Number of Bootstrap Operations   2000

Result (1b-w-23)

From File   Pro UCL Data.xls

Full Precision   OFF

Confidence Coefficient   95%

UCL Statistics for Data Sets with Non-Detects

User Selected Options

Date/Time of Computation   ProUCL 5.12/13/2024 8:21:39 AM



52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

A B C D E F G H I J K L

Detected Data Not Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.358 Lilliefors GOF Test

5% Lilliefors Critical Value       0.343 Detected Data Not Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.747 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.762 Detected Data Not Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    149.5    95% Gamma Adjusted KM-UCL (use when n<50)    156.4

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (96.69, α)      75.01 Adjusted Chi Square Value (96.69, β)      71.69

80% gamma percentile (KM)    156.5 90% gamma percentile (KM)    186.6

95% gamma percentile (KM)    214.1 99% gamma percentile (KM)    272.4

nu hat (KM)    136.2 nu star (KM)      96.69

theta hat (KM)      17.03 theta star (KM)      24

Variance (KM)   1976 SE of Mean (KM)      15.71

k hat (KM)       6.811 k star (KM)       4.834

Estimates of Gamma Parameters using KM Estimates

Mean (KM)    116 SD (KM)      44.45

Approximate Chi Square Value (88.73, α)      68.01 Adjusted Chi Square Value (88.73, β)      64.87

95% Gamma Approximate UCL (use when n>=50)    151.8 95% Gamma Adjusted UCL (use when n<50)    159.2

nu hat (MLE)    124.9 nu star (bias corrected)      88.73

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       6.243 k star (bias corrected MLE)       4.436

Theta hat (MLE)      18.64 Theta star (bias corrected MLE)      26.23

Maximum    210 Median    117.9

SD      48.22 CV       0.414

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      48.84 Mean    116.4

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    156

Theta hat (MLE)       4.196 Theta star (bias corrected MLE)      10.4

nu hat (MLE)    371.8 nu star (bias corrected)    150

Detected Data Not Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      37.18 k star (bias corrected MLE)      15

K-S Test Statistic       0.372 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.357 Detected Data Not Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.778 Anderson-Darling GOF Test

5% A-D Critical Value       0.678 Detected Data Not Gamma Distributed at 5% Significance Level
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97.5% KM Chebyshev UCL    299 99% KM Chebyshev UCL    370.7

   95% KM (z) UCL    210.1    95% KM Bootstrap t UCL    211.1

90% KM Chebyshev UCL    236.3 95% KM Chebyshev UCL    262.6

KM SD      57.64    95% KM (BCA) UCL    207.9

95% KM (t) UCL    213.7 95% KM (Percentile Bootstrap) UCL    209.2

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean    178.3 KM Standard Error of Mean      19.33

Lilliefors Test Statistic       0.165 Lilliefors GOF Test

5% Lilliefors Critical Value       0.274 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.956 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects       5.208 SD of Logged Detects       0.295

Median Detects    187 CV Detects       0.275

Skewness Detects     -0.176 Kurtosis Detects     -1.317

Variance Detects   2714 Percent Non-Detects      10%

Mean Detects    189.6 SD Detects      52.09

Minimum Detect    108.5 Minimum Non-Detect      76.5

Maximum Detect    260 Maximum Non-Detect      76.5

Number of Detects       9 Number of Non-Detects       1

Number of Distinct Detects       9 Number of Distinct Non-Detects       1

Result (1c-w-7)

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (BCA) UCL    142.1

Suggested UCL to Use

95% KM (t) UCL    144.8 KM H-UCL    149.2

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      65.36 SD in Log Scale       0.744

   95% t UCL (Assumes normality)    135    95% H-Stat UCL    193.1

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      97.1 Mean in Log Scale       4.34

KM SD (logged)       0.37    95% Critical H Value (KM-Log)       2.054

KM Standard Error of Mean (logged)       0.131

KM SD (logged)       0.37    95% Critical H Value (KM-Log)       2.054

KM Standard Error of Mean (logged)       0.131 95% H-UCL (KM -Log)    149.2

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       4.684 KM Geo Mean    108.2

   95% BCA Bootstrap UCL    149.8    95% Bootstrap t UCL    153.1

   95% H-UCL (Log ROS)    153.2

SD in Original Scale      39.54 SD in Log Scale       0.304

   95% t UCL (assumes normality of ROS data)    147.7    95% Percentile Bootstrap UCL    146.4

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    124.8 Mean in Log Scale       4.785
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   95% Gamma Approximate KM-UCL (use when n>=50)    220.5    95% Gamma Adjusted KM-UCL (use when n<50)    228.9

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (135.30, α)    109.4 Adjusted Chi Square Value (135.30, β)    105.4

80% gamma percentile (KM)    232 90% gamma percentile (KM)    269.8

95% gamma percentile (KM)    304 99% gamma percentile (KM)    375.1

nu hat (KM)    191.4 nu star (KM)    135.3

theta hat (KM)      18.63 theta star (KM)      26.36

Variance (KM)   3322 SE of Mean (KM)      19.33

k hat (KM)       9.569 k star (KM)       6.765

Estimates of Gamma Parameters using KM Estimates

Mean (KM)    178.3 SD (KM)      57.64

Approximate Chi Square Value (121.27, α)      96.84 Adjusted Chi Square Value (121.27, β)      93.05

95% Gamma Approximate UCL (use when n>=50)    223.8 95% Gamma Adjusted UCL (use when n<50)    232.9

nu hat (MLE)    171.3 nu star (bias corrected)    121.3

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       8.567 k star (bias corrected MLE)       6.064

Theta hat (MLE)      20.86 Theta star (bias corrected MLE)      29.47

Maximum    260 Median    178.5

SD      60.04 CV       0.336

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      80.42 Mean    178.7

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    189.6

Theta hat (MLE)      13.75 Theta star (bias corrected MLE)      20.47

nu hat (MLE)    248.2 nu star (bias corrected)    166.8

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)      13.79 k star (bias corrected MLE)       9.265

K-S Test Statistic       0.188 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.279 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.261 Anderson-Darling GOF Test

5% A-D Critical Value       0.721 Detected data appear Gamma Distributed at 5% Significance Level
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Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Mean of Logged Detects       5.561 SD of Logged Detects       0.379

Median Detects    269.5 CV Detects       0.37

Skewness Detects     N/A    Kurtosis Detects     N/A    

Variance Detects   9941 Percent Non-Detects      80%

Mean Detects    269.5 SD Detects      99.7

Minimum Detect    199 Minimum Non-Detect      40.5

Maximum Detect    340 Maximum Non-Detect      77

Number of Detects       2 Number of Non-Detects       8

Number of Distinct Detects       2 Number of Distinct Non-Detects       4

Result (1c-w-8)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL    213.7

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      68.58 SD in Log Scale       0.567

   95% t UCL (Assumes normality)    214.2    95% H-Stat UCL    284.6

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    174.5 Mean in Log Scale       5.052

KM SD (logged)       0.371    95% Critical H Value (KM-Log)       2.055

KM Standard Error of Mean (logged)       0.124

KM SD (logged)       0.371    95% Critical H Value (KM-Log)       2.055

KM Standard Error of Mean (logged)       0.124    95% H-UCL (KM -Log)    231.4

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       5.121 KM Geo Mean    167.5

   95% BCA Bootstrap UCL    206.7    95% Bootstrap t UCL    211.9

   95% H-UCL (Log ROS)    231.5

SD in Original Scale      58.45 SD in Log Scale       0.358

   95% t UCL (assumes normality of ROS data)    213.5    95% Percentile Bootstrap UCL    207.1

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    179.6 Mean in Log Scale       5.137

Lilliefors Test Statistic       0.18 Lilliefors GOF Test

5% Lilliefors Critical Value       0.274 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.944 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Lognormal at 5% Significance Level
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KM SD (logged)       0.754    95% Critical H Value (KM-Log)       2.626

KM Standard Error of Mean (logged)       0.337

KM SD (logged)       0.754    95% Critical H Value (KM-Log)       2.626

KM Standard Error of Mean (logged)       0.337 95% H-UCL (KM -Log)    150.9

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       4.073 KM Geo Mean      58.75

   95% H-UCL (Log ROS)    248.9

   95% t UCL (assumes normality of ROS data)    142.7    95% Percentile Bootstrap UCL    140.6

   95% BCA Bootstrap UCL    160    95% Bootstrap t UCL    370.8

Mean in Original Scale      81.25 Mean in Log Scale       3.826

SD in Original Scale    106 SD in Log Scale       1.056

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Approximate Chi Square Value (12.44, α)       5.521 Adjusted Chi Square Value (12.44, β)       4.744

   95% Gamma Approximate KM-UCL (use when n>=50)    194.5    95% Gamma Adjusted KM-UCL (use when n<50)    226.4

Gamma Kaplan-Meier (KM) Statistics

Adjusted Level of Significance (β)      0.0267

80% gamma percentile (KM)    142.2 90% gamma percentile (KM)    222.6

95% gamma percentile (KM)    306.5 99% gamma percentile (KM)    508.7

nu hat (KM)      15.87 nu star (KM)      12.44

theta hat (KM)    108.7 theta star (KM)    138.7

Variance (KM)   9385 SE of Mean (KM)      43.32

k hat (KM)       0.794 k star (KM)       0.622

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      86.3 SD (KM)      96.87

Mean (detects)    269.5

Theta hat (MLE)      18.88 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      57.09 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      14.27 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL    356.9 99% KM Chebyshev UCL    517.4

   95% KM (z) UCL    157.6    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL    216.3 95% KM Chebyshev UCL    275.1

KM SD      96.87    95% KM (BCA) UCL     N/A    

95% KM (t) UCL    165.7 95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      86.3 KM Standard Error of Mean      43.32

Normal GOF Test on Detects Only
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Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.131 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value       0.267 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.186 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.728 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    379

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    377.5    95% Adjusted-CLT UCL (Chen-1995)    379.3

5% Lilliefors Critical Value       0.262 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.138 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.944 Shapiro Wilk GOF Test

SD    128.7 Std. Error of Mean      40.7

Coefficient of Variation       0.425 Skewness       0.686

Minimum    151 Mean    302.9

Maximum    550 Median    278.5

Total Number of Observations      10 Number of Distinct Observations      10

Number of Missing Observations       0

Result (2a-w-10)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (BCA) UCL     N/A    

Warning: One or more Recommended UCL(s) not available!

Suggested UCL to Use

95% KM (t) UCL    165.7 KM H-UCL    150.9

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale    104 SD in Log Scale       0.874

   95% t UCL (Assumes normality)    143    95% H-Stat UCL    177

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      82.73 Mean in Log Scale       3.965
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Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Result (2a-w-40) was not processed!

Number of Detects       1 Number of Non-Detects       9

Number of Distinct Detects       1 Number of Distinct Non-Detects       7

Result (2a-w-40)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       8

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    377.5

   90% Chebyshev(Mean, Sd) UCL    425    95% Chebyshev(Mean, Sd) UCL    480.3

 97.5% Chebyshev(Mean, Sd) UCL    557    99% Chebyshev(Mean, Sd) UCL    707.8

   95% Hall's Bootstrap UCL    390.7    95% Percentile Bootstrap UCL    369.2

   95% BCA Bootstrap UCL    373.5

   95% CLT UCL    369.8    95% Jackknife UCL    377.5

   95% Standard Bootstrap UCL    366.6    95% Bootstrap-t UCL    392.8

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    484.1  97.5% Chebyshev (MVUE) UCL    562.4

   99% Chebyshev (MVUE) UCL    716.3

Assuming Lognormal Distribution

   95% H-UCL    414.1    90% Chebyshev (MVUE) UCL    427.6

Maximum of Logged Data       6.31 SD of logged Data       0.428

Lognormal Statistics

Minimum of Logged Data       5.017 Mean of logged Data       5.632

5% Lilliefors Critical Value       0.262 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.122 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.969 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    394.6    95% Adjusted Gamma UCL (use when n<50)    413.6

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      65.66

MLE Mean (bias corrected)    302.9 MLE Sd (bias corrected)    143.1

Approximate Chi Square Value (0.05)      68.83

Theta hat (MLE)      48.01 Theta star (bias corrected MLE)      67.57

nu hat (MLE)    126.2 nu star (bias corrected)      89.66

Gamma Statistics

k hat (MLE)       6.309 k star (bias corrected MLE)       4.483
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Maximum of Logged Data       7.03 SD of logged Data       0.722

Lognormal Statistics

Minimum of Logged Data       4.977 Mean of logged Data       6.157

5% Lilliefors Critical Value       0.262 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.16 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.921 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    881.5    95% Adjusted Gamma UCL (use when n<50)    951.3

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      23.14

MLE Mean (bias corrected)    577.6 MLE Sd (bias corrected)    418.4

Approximate Chi Square Value (0.05)      24.97

Theta hat (MLE)    219.9 Theta star (bias corrected MLE)    303.1

nu hat (MLE)      52.53 nu star (bias corrected)      38.11

Gamma Statistics

k hat (MLE)       2.627 k star (bias corrected MLE)       1.905

5% K-S Critical Value       0.269 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.733 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.163 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.286 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    774.9    95% Adjusted-CLT UCL (Chen-1995)    762.3

   95% Modified-t UCL (Johnson-1978)    776.1

Data appear Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.139 Lilliefors GOF Test

5% Lilliefors Critical Value       0.262 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.949 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Coefficient of Variation       0.589 Skewness       0.212

Maximum   1130 Median    567.5

SD    340.3 Std. Error of Mean    107.6

Number of Missing Observations       0

Minimum    145 Mean    577.6

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Result (2a-w-41)
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Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.182 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value       0.267 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.331 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.726 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    242.6

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    242    95% Adjusted-CLT UCL (Chen-1995)    242.1

5% Lilliefors Critical Value       0.262 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.198 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.935 Shapiro Wilk GOF Test

SD      69.67 Std. Error of Mean      22.03

Coefficient of Variation       0.346 Skewness       0.573

Minimum    100 Mean    201.6

Maximum    330 Median    180

Total Number of Observations      10 Number of Distinct Observations       9

Number of Missing Observations       0

Result (2a-w-42)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    774.9

   90% Chebyshev(Mean, Sd) UCL    900.4    95% Chebyshev(Mean, Sd) UCL   1047

 97.5% Chebyshev(Mean, Sd) UCL   1250    99% Chebyshev(Mean, Sd) UCL   1648

   95% Hall's Bootstrap UCL    756.9    95% Percentile Bootstrap UCL    738.6

   95% BCA Bootstrap UCL    751.1

   95% CLT UCL    754.6    95% Jackknife UCL    774.9

   95% Standard Bootstrap UCL    744.2    95% Bootstrap-t UCL    791.3

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   1204  97.5% Chebyshev (MVUE) UCL   1469

   99% Chebyshev (MVUE) UCL   1988

Assuming Lognormal Distribution

   95% H-UCL   1138    90% Chebyshev (MVUE) UCL   1014
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    242

   90% Chebyshev(Mean, Sd) UCL    267.7    95% Chebyshev(Mean, Sd) UCL    297.6

 97.5% Chebyshev(Mean, Sd) UCL    339.2    99% Chebyshev(Mean, Sd) UCL    420.8

   95% Hall's Bootstrap UCL    243.5    95% Percentile Bootstrap UCL    238.7

   95% BCA Bootstrap UCL    240.6

   95% CLT UCL    237.8    95% Jackknife UCL    242

   95% Standard Bootstrap UCL    236.1    95% Bootstrap-t UCL    250

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    300.3  97.5% Chebyshev (MVUE) UCL    342.9

   99% Chebyshev (MVUE) UCL    426.6

Assuming Lognormal Distribution

   95% H-UCL    257.5    90% Chebyshev (MVUE) UCL    269.6

Maximum of Logged Data       5.799 SD of logged Data       0.351

Lognormal Statistics

Minimum of Logged Data       4.605 Mean of logged Data       5.252

5% Lilliefors Critical Value       0.262 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.176 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.953 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    249.9    95% Adjusted Gamma UCL (use when n<50)    259.6

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value    102.9

MLE Mean (bias corrected)    201.6 MLE Sd (bias corrected)      78.33

Approximate Chi Square Value (0.05)    106.9

Theta hat (MLE)      21.52 Theta star (bias corrected MLE)      30.44

nu hat (MLE)    187.3 nu star (bias corrected)    132.5

Gamma Statistics

k hat (MLE)       9.367 k star (bias corrected MLE)       6.624
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Variance (KM)  77610 SE of Mean (KM)      93.57

k hat (KM)       1.931 k star (KM)       1.418

Estimates of Gamma Parameters using KM Estimates

Mean (KM)    387.1 SD (KM)    278.6

Approximate Chi Square Value (33.66, α)      21.39 Adjusted Chi Square Value (33.66, β)      19.71

95% Gamma Approximate UCL (use when n>=50)    609.2 95% Gamma Adjusted UCL (use when n<50)    661.3

nu hat (MLE)      46.18 nu star (bias corrected)      33.66

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       2.309 k star (bias corrected MLE)       1.683

Theta hat (MLE)    167.7 Theta star (bias corrected MLE)    230.1

Maximum   1040 Median    225.5

SD    293.3 CV       0.757

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    119 Mean    387.2

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    409

Theta hat (MLE)    178.5 Theta star (bias corrected MLE)    255.4

nu hat (MLE)      41.23 nu star (bias corrected)      28.82

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       2.291 k star (bias corrected MLE)       1.601

K-S Test Statistic       0.278 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.282 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.434 Anderson-Darling GOF Test

5% A-D Critical Value       0.729 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    971.5 99% KM Chebyshev UCL   1318

   95% KM (z) UCL    541    95% KM Bootstrap t UCL    672.9

90% KM Chebyshev UCL    667.8 95% KM Chebyshev UCL    795

KM SD    278.6    95% KM (BCA) UCL    541.6

95% KM (t) UCL    558.7 95% KM (Percentile Bootstrap) UCL    536.8

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean    387.1 KM Standard Error of Mean      93.57

Lilliefors Test Statistic       0.284 Lilliefors GOF Test

5% Lilliefors Critical Value       0.274 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.856 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects       5.78 SD of Logged Detects       0.725

Median Detects    225.5 CV Detects       0.739

Skewness Detects       1.218 Kurtosis Detects       1.088

Variance Detects  91394 Percent Non-Detects      10%

Mean Detects    409 SD Detects    302.3

Minimum Detect    119 Minimum Non-Detect    230

Maximum Detect   1040 Maximum Non-Detect    230

Number of Detects       9 Number of Non-Detects       1

Number of Distinct Detects       8 Number of Distinct Non-Detects       1

Result (2a-w-9)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       9
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Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% KM (t) UCL    558.7

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale    299.8 SD in Log Scale       0.758

   95% t UCL (Assumes normality)    553.4    95% H-Stat UCL    756.2

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    379.6 Mean in Log Scale       5.676

KM SD (logged)       0.675    95% Critical H Value (KM-Log)       2.489

KM Standard Error of Mean (logged)       0.228

KM SD (logged)       0.675    95% Critical H Value (KM-Log)       2.489

KM Standard Error of Mean (logged)       0.228    95% H-UCL (KM -Log)    672.4

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       5.724 KM Geo Mean    306

   95% BCA Bootstrap UCL    578.5    95% Bootstrap t UCL    641.3

   95% H-UCL (Log ROS)    711.6

SD in Original Scale    292.6 SD in Log Scale       0.7

   95% t UCL (assumes normality of ROS data)    557.7    95% Percentile Bootstrap UCL    540.2

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    388.1 Mean in Log Scale       5.732

Lilliefors Test Statistic       0.247 Lilliefors GOF Test

5% Lilliefors Critical Value       0.274 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.937 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    637.9    95% Gamma Adjusted KM-UCL (use when n<50)    698.5

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (28.37, α)      17.21 Adjusted Chi Square Value (28.37, β)      15.72

80% gamma percentile (KM)    602.6 90% gamma percentile (KM)    817.8

95% gamma percentile (KM)   1028 99% gamma percentile (KM)   1503

nu hat (KM)      38.62 nu star (KM)      28.37

theta hat (KM)    200.5 theta star (KM)    272.9



687

688

689

690

691

692

693

694

695

696

697

698

699

700

701

702

703

704

705

706

707

708

709

710

711

712

713

714

715

716

717

718

719

720

721

722

723

724

725

726

727

728

729

730

731

732

733

734

735

736

737

738

739

740

741

742

A B C D E F G H I J K L

The data set for variable Result (5-w-17) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      10

Number of Distinct Detects       0 Number of Distinct Non-Detects       4

General Statistics

Total Number of Observations      10 Number of Distinct Observations       4

The data set for variable Result (5-w-16) was not processed!

Result (5-w-17)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      11

Number of Distinct Detects       0 Number of Distinct Non-Detects       5

General Statistics

Total Number of Observations      11 Number of Distinct Observations       5

The data set for variable Result (5-w-14) was not processed!

Result (5-w-16)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      10

Number of Distinct Detects       0 Number of Distinct Non-Detects       4

General Statistics

Total Number of Observations      10 Number of Distinct Observations       4

The data set for variable Result (2b-w-4) was not processed!

Result (5-w-14)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      10

Number of Distinct Detects       0 Number of Distinct Non-Detects       4

General Statistics

Total Number of Observations      10 Number of Distinct Observations       4

Result (2b-w-4)
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Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Approximate Chi Square Value (87.14, α)      66.62 Adjusted Chi Square Value (87.14, β)      63.7

   95% Gamma Approximate KM-UCL (use when n>=50)    125.2    95% Gamma Adjusted KM-UCL (use when n<50)    130.9

Gamma Kaplan-Meier (KM) Statistics

Adjusted Level of Significance (β)      0.0278

80% gamma percentile (KM)    132.1 90% gamma percentile (KM)    160.2

95% gamma percentile (KM)    186 99% gamma percentile (KM)    241.3

nu hat (KM)    118 nu star (KM)      87.14

theta hat (KM)      17.85 theta star (KM)      24.17

Variance (KM)   1709 SE of Mean (KM)      17.63

k hat (KM)       5.363 k star (KM)       3.961

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      95.73 SD (KM)      41.34

Mean (detects)    182.3

Theta hat (MLE)       1.365 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)    534.3 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)    133.6 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL    205.8 99% KM Chebyshev UCL    271.1

   95% KM (z) UCL    124.7    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL    148.6 95% KM Chebyshev UCL    172.6

KM SD      41.34    95% KM (BCA) UCL     N/A    

95% KM (t) UCL    127.7 95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      95.73 KM Standard Error of Mean      17.63

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects       5.202 SD of Logged Detects       0.123

Median Detects    182.3 CV Detects       0.122

Skewness Detects     N/A    Kurtosis Detects     N/A    

Variance Detects    496.1 Percent Non-Detects      81.82%

Mean Detects    182.3 SD Detects      22.27

Minimum Detect    166.5 Minimum Non-Detect      76.5

Maximum Detect    198 Maximum Non-Detect      78

Number of Detects       2 Number of Non-Detects       9

Number of Distinct Detects       2 Number of Distinct Non-Detects       3

General Statistics

Total Number of Observations      11 Number of Distinct Observations       5

Result (5-w-18)
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Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Result (5-w-19) was not processed!

Number of Detects       1 Number of Non-Detects       9

Number of Distinct Detects       1 Number of Distinct Non-Detects       5

Result (5-w-19)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (BCA) UCL     N/A    

Warning: One or more Recommended UCL(s) not available!

Suggested UCL to Use

95% KM (t) UCL    127.7 KM H-UCL    116.9

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      58.62 SD in Log Scale       0.63

   95% t UCL (Assumes normality)      96.58    95% H-Stat UCL      99.3

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      64.55 Mean in Log Scale       3.93

KM SD (logged)       0.335    95% Critical H Value (KM-Log)       1.984

KM Standard Error of Mean (logged)       0.143

KM SD (logged)       0.335    95% Critical H Value (KM-Log)       1.984

KM Standard Error of Mean (logged)       0.143 95% H-UCL (KM -Log)    116.9

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       4.494 KM Geo Mean      89.52

   95% H-UCL (Log ROS)    134.7

   95% t UCL (assumes normality of ROS data)    129.3    95% Percentile Bootstrap UCL    127.5

   95% BCA Bootstrap UCL    132.1    95% Bootstrap t UCL    144.5

Mean in Original Scale    106 Mean in Log Scale       4.598

SD in Original Scale      42.66 SD in Log Scale       0.37

Lognormal ROS Statistics Using Imputed Non-Detects
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Variance (KM)   9643 SE of Mean (KM)      38.03

k hat (KM)       0.693 k star (KM)       0.552

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      81.75 SD (KM)      98.2

Approximate Chi Square Value (3.23, α)       0.445 Adjusted Chi Square Value (3.23, β)       0.307

95% Gamma Approximate UCL (use when n>=50)    406.1 95% Gamma Adjusted UCL (use when n<50)     N/A    

nu hat (MLE)       2.714 nu star (bias corrected)       3.233

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       0.136 k star (bias corrected MLE)       0.162

Theta hat (MLE)    411.6 Theta star (bias corrected MLE)    345.5

Maximum    368 Median      0.01

SD    116.7 CV       2.088

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      55.86

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    186.2

Theta hat (MLE)      77.23 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      14.46 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       2.41 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL    319.3 99% KM Chebyshev UCL    460.2

   95% KM (z) UCL    144.3    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL    195.8 95% KM Chebyshev UCL    247.5

KM SD      98.2    95% KM (BCA) UCL     N/A    

95% KM (t) UCL    151.5 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      81.75 KM Standard Error of Mean      38.03

Lilliefors Test Statistic       0.369 Lilliefors GOF Test

5% Lilliefors Critical Value       0.425 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.789 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects       1.716 Kurtosis Detects     N/A    

Mean of Logged Detects       5.005 SD of Logged Detects       0.786

Mean Detects    186.2 SD Detects    157.6

Median Detects    102.5 CV Detects       0.847

Maximum Detect    368 Maximum Non-Detect      77

Variance Detects  24850 Percent Non-Detects      70%

Number of Distinct Detects       3 Number of Distinct Non-Detects       3

Minimum Detect      88 Minimum Non-Detect      37

Total Number of Observations      10 Number of Distinct Observations       6

Number of Detects       3 Number of Non-Detects       7

Result (5-w-43)

General Statistics
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Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL    151.5

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale    104.2 SD in Log Scale       0.829

   95% t UCL (Assumes normality)    141.1    95% H-Stat UCL    162.1

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      80.68 Mean in Log Scale       3.98

KM SD (logged)       0.729    95% Critical H Value (KM-Log)       2.582

KM Standard Error of Mean (logged)       0.282

KM SD (logged)       0.729    95% Critical H Value (KM-Log)       2.582

KM Standard Error of Mean (logged)       0.282    95% H-UCL (KM -Log)    137.4

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       4.029 KM Geo Mean      56.21

   95% BCA Bootstrap UCL    152.4    95% Bootstrap t UCL    261.6

   95% H-UCL (Log ROS)   1450

SD in Original Scale    113.8 SD in Log Scale       1.795

   95% t UCL (assumes normality of ROS data)    127.6    95% Percentile Bootstrap UCL    125.8

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      61.63 Mean in Log Scale       2.733

Lilliefors Test Statistic       0.35 Lilliefors GOF Test

5% Lilliefors Critical Value       0.425 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.829 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    196.2    95% Gamma Adjusted KM-UCL (use when n<50)    231.2

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (11.04, α)       4.599 Adjusted Chi Square Value (11.04, β)       3.903

80% gamma percentile (KM)    134.7 90% gamma percentile (KM)    216.6

95% gamma percentile (KM)    303.2 99% gamma percentile (KM)    514.1

nu hat (KM)      13.86 nu star (KM)      11.04

theta hat (KM)    118 theta star (KM)    148.1
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   95% Chebyshev (MVUE) UCL   1503  97.5% Chebyshev (MVUE) UCL   1803

   99% Chebyshev (MVUE) UCL   2393

Assuming Lognormal Distribution

   95% H-UCL   1337    90% Chebyshev (MVUE) UCL   1287

Maximum of Logged Data       7.333 SD of logged Data       0.607

Lognormal Statistics

Minimum of Logged Data       5.303 Mean of logged Data       6.533

5% Lilliefors Critical Value       0.262 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.257 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.888 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))   1116    95% Adjusted Gamma UCL (use when n<50)   1188

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      36.1

MLE Mean (bias corrected)    788.8 MLE Sd (bias corrected)    478.4

Approximate Chi Square Value (0.05)      38.42

Theta hat (MLE)    208.3 Theta star (bias corrected MLE)    290.2

nu hat (MLE)      75.75 nu star (bias corrected)      54.36

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       3.787 k star (bias corrected MLE)       2.718

K-S Test Statistic       0.23 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value       0.268 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.453 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.73 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   1011

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   1010    95% Adjusted-CLT UCL (Chen-1995)    998.3

5% Lilliefors Critical Value       0.262 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.159 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.957 Shapiro Wilk GOF Test

SD    381 Std. Error of Mean    120.5

Coefficient of Variation       0.483 Skewness       0.28

Minimum    201 Mean    788.8

Maximum   1530 Median    800

Total Number of Observations      10 Number of Distinct Observations       9

Number of Missing Observations       0

Result (5-w-51)

General Statistics
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Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

97.5% KM Chebyshev UCL    203.4 99% KM Chebyshev UCL    272.7

   95% KM (z) UCL    117.3    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL    142.6 95% KM Chebyshev UCL    168.1

KM SD      48.32    95% KM (BCA) UCL     N/A    

95% KM (t) UCL    120.8 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      86.5 KM Standard Error of Mean      18.72

Lilliefors Test Statistic       0.337 Lilliefors GOF Test

5% Lilliefors Critical Value       0.425 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic       0.854 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects       4.723 SD of Logged Detects       0.636

Median Detects      91 CV Detects       0.676

Skewness Detects       1.599 Kurtosis Detects     N/A    

Variance Detects   7682 Percent Non-Detects      70%

Mean Detects    129.7 SD Detects      87.65

Minimum Detect      68 Minimum Non-Detect      76

Maximum Detect    230 Maximum Non-Detect      77.5

Number of Detects       3 Number of Non-Detects       7

Number of Distinct Detects       3 Number of Distinct Non-Detects       4

Result (5-w-55)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL   1010

   90% Chebyshev(Mean, Sd) UCL   1150    95% Chebyshev(Mean, Sd) UCL   1314

 97.5% Chebyshev(Mean, Sd) UCL   1541    99% Chebyshev(Mean, Sd) UCL   1988

   95% Hall's Bootstrap UCL   1048    95% Percentile Bootstrap UCL    975

   95% BCA Bootstrap UCL    955.8

   95% CLT UCL    986.9    95% Jackknife UCL   1010

   95% Standard Bootstrap UCL    970.7    95% Bootstrap-t UCL   1009

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs
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KM SD (logged)       0.366    95% Critical H Value (KM-Log)       2.049

KM Standard Error of Mean (logged)       0.142

KM SD (logged)       0.366    95% Critical H Value (KM-Log)       2.049

KM Standard Error of Mean (logged)       0.142    95% H-UCL (KM -Log)    108.6

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       4.371 KM Geo Mean      79.08

   95% BCA Bootstrap UCL    126.5    95% Bootstrap t UCL    173.1

   95% H-UCL (Log ROS)    114.2

SD in Original Scale      53.69 SD in Log Scale       0.459

   95% t UCL (assumes normality of ROS data)    114.1    95% Percentile Bootstrap UCL    114.9

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      82.98 Mean in Log Scale       4.301

Lilliefors Test Statistic       0.297 Lilliefors GOF Test

5% Lilliefors Critical Value       0.425 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.917 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    126.5    95% Gamma Adjusted KM-UCL (use when n<50)    135.4

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (46.19, α)      31.6 Adjusted Chi Square Value (46.19, β)      29.51

80% gamma percentile (KM)    127.3 90% gamma percentile (KM)    162.7

95% gamma percentile (KM)    196.2 99% gamma percentile (KM)    269.8

nu hat (KM)      64.09 nu star (KM)      46.19

theta hat (KM)      26.99 theta star (KM)      37.45

Variance (KM)   2335 SE of Mean (KM)      18.72

k hat (KM)       3.204 k star (KM)       2.31

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      86.5 SD (KM)      48.32

Approximate Chi Square Value (36.81, α)      23.93 Adjusted Chi Square Value (36.81, β)      22.13

95% Gamma Approximate UCL (use when n>=50)    116.2 95% Gamma Adjusted UCL (use when n<50)     N/A    

nu hat (MLE)      50.69 nu star (bias corrected)      36.81

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       2.534 k star (bias corrected MLE)       1.841

Theta hat (MLE)      29.81 Theta star (bias corrected MLE)      41.04

Maximum    230 Median      57.88

SD      58.67 CV       0.777

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      15.94 Mean      75.55

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    129.7

Theta hat (MLE)      35.28 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      22.05 nu star (bias corrected)     N/A    

Gamma Statistics on Detected Data Only

k hat (MLE)       3.676 k star (bias corrected MLE)     N/A    
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Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      15.21

MLE Mean (bias corrected)   2042 MLE Sd (bias corrected)   1736

Approximate Chi Square Value (0.05)      16.67

Theta hat (MLE)   1085 Theta star (bias corrected MLE)   1476

nu hat (MLE)      37.63 nu star (bias corrected)      27.67

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)       1.881 k star (bias corrected MLE)       1.384

K-S Test Statistic       0.186 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value       0.27 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.364 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.736 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)   3051

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL   3014    95% Adjusted-CLT UCL (Chen-1995)   3150

5% Lilliefors Critical Value       0.262 Data Not Normal at 5% Significance Level

Data Not Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Lilliefors Test Statistic       0.284 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.822 Shapiro Wilk GOF Test

SD   1676 Std. Error of Mean    530.1

Coefficient of Variation       0.821 Skewness       1.315

Minimum    476.5 Mean   2042

Maximum   5400 Median   1675

Total Number of Observations      10 Number of Distinct Observations      10

Number of Missing Observations       0

Result (5-w-56)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL    120.8

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      60.45 SD in Log Scale       0.6

   95% t UCL (Assumes normality)    100.8    95% H-Stat UCL    101.8

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      65.73 Mean in Log Scale       3.969
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Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Mean of Logged Detects       4.468 SD of Logged Detects       0.215

Median Detects      93.5 CV Detects       0.204

Skewness Detects     -1.152 Kurtosis Detects     N/A    

Variance Detects    325 Percent Non-Detects      70%

Mean Detects      88.5 SD Detects      18.03

Minimum Detect      68.5 Minimum Non-Detect      37.5

Maximum Detect    103.5 Maximum Non-Detect      77

Number of Detects       3 Number of Non-Detects       7

Number of Distinct Detects       3 Number of Distinct Non-Detects       3

Result (ew-1)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Adjusted Gamma UCL   3716

   90% Chebyshev(Mean, Sd) UCL   3632    95% Chebyshev(Mean, Sd) UCL   4353

 97.5% Chebyshev(Mean, Sd) UCL   5352    99% Chebyshev(Mean, Sd) UCL   7316

   95% Hall's Bootstrap UCL   8728    95% Percentile Bootstrap UCL   2919

   95% BCA Bootstrap UCL   3076

   95% CLT UCL   2914    95% Jackknife UCL   3014

   95% Standard Bootstrap UCL   2869    95% Bootstrap-t UCL   4001

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   4373  97.5% Chebyshev (MVUE) UCL   5386

   99% Chebyshev (MVUE) UCL   7375

Assuming Lognormal Distribution

   95% H-UCL   4387    90% Chebyshev (MVUE) UCL   3644

Maximum of Logged Data       8.594 SD of logged Data       0.805

Lognormal Statistics

Minimum of Logged Data       6.166 Mean of logged Data       7.333

5% Lilliefors Critical Value       0.262 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.145 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.951 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50)   3389    95% Adjusted Gamma UCL (use when n<50)   3716
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   95% Gamma Approximate KM-UCL (use when n>=50)      79.33    95% Gamma Adjusted KM-UCL (use when n<50)      82.85

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (103.50, α)      81.03 Adjusted Chi Square Value (103.50, β)      77.58

80% gamma percentile (KM)      83.16 90% gamma percentile (KM)      98.64

95% gamma percentile (KM)    112.7 99% gamma percentile (KM)    142.5

nu hat (KM)    146 nu star (KM)    103.5

theta hat (KM)       8.51 theta star (KM)      12

Variance (KM)    528.4 SE of Mean (KM)      12.87

k hat (KM)       7.298 k star (KM)       5.175

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      62.1 SD (KM)      22.99

Approximate Chi Square Value (145.75, α)    118.8 Adjusted Chi Square Value (145.75, β)    114.6

95% Gamma Approximate UCL (use when n>=50)      78.43 95% Gamma Adjusted UCL (use when n<50)     N/A    

nu hat (MLE)    206.3 nu star (bias corrected)    145.7

Adjusted Level of Significance (β)      0.0267

k hat (MLE)      10.32 k star (bias corrected MLE)       7.287

Theta hat (MLE)       6.2 Theta star (bias corrected MLE)       8.776

Maximum    103.5 Median      62.65

SD      21.51 CV       0.336

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      38.14 Mean      63.95

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)      88.5

Theta hat (MLE)       2.621 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)    202.6 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      33.77 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL    142.5 99% KM Chebyshev UCL    190.2

   95% KM (z) UCL      83.28    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL    100.7 95% KM Chebyshev UCL    118.2

KM SD      22.99    95% KM (BCA) UCL     N/A    

95% KM (t) UCL      85.7 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      62.1 KM Standard Error of Mean      12.87

Lilliefors Test Statistic       0.276 Lilliefors GOF Test

5% Lilliefors Critical Value       0.425 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic       0.942 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only
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Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Mean of Logged Detects       5.102 SD of Logged Detects       0.518

Median Detects    175.5 CV Detects       0.496

Skewness Detects     N/A    Kurtosis Detects     N/A    

Variance Detects   7565 Percent Non-Detects      80%

Mean Detects    175.5 SD Detects      86.97

Minimum Detect    114 Minimum Non-Detect      38

Maximum Detect    237 Maximum Non-Detect      78.5

Number of Detects       2 Number of Non-Detects       8

Number of Distinct Detects       2 Number of Distinct Non-Detects       5

Result (ew-2a)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      85.7

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      27.63 SD in Log Scale       0.508

   95% t UCL (Assumes normality)      67.44    95% H-Stat UCL      75.82

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      51.43 Mean in Log Scale       3.821

KM SD (logged)       0.379    95% Critical H Value (KM-Log)       2.064

KM Standard Error of Mean (logged)       0.233

KM SD (logged)       0.379    95% Critical H Value (KM-Log)       2.064

KM Standard Error of Mean (logged)       0.233    95% H-UCL (KM -Log)      80.69

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       4.058 KM Geo Mean      57.87

   95% BCA Bootstrap UCL      76.96    95% Bootstrap t UCL      83.8

   95% H-UCL (Log ROS)      79.36

SD in Original Scale      19.25 SD in Log Scale       0.274

   95% t UCL (assumes normality of ROS data)      77.4    95% Percentile Bootstrap UCL      76.06

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      66.24 Mean in Log Scale       4.158

Lilliefors Test Statistic       0.294 Lilliefors GOF Test

5% Lilliefors Critical Value       0.425 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.921 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level
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KM SD (logged)       0.608    95% Critical H Value (KM-Log)       2.381

KM Standard Error of Mean (logged)       0.272

KM SD (logged)       0.608    95% Critical H Value (KM-Log)       2.381

KM Standard Error of Mean (logged)       0.272    95% H-UCL (KM -Log)      99.31

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       3.93 KM Geo Mean      50.93

   95% H-UCL (Log ROS)    247

   95% t UCL (assumes normality of ROS data)      87.18    95% Percentile Bootstrap UCL      86.62

   95% BCA Bootstrap UCL    108.1    95% Bootstrap t UCL    458.9

Mean in Original Scale      43.31 Mean in Log Scale       2.742

SD in Original Scale      75.68 SD in Log Scale       1.382

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Approximate Chi Square Value (17.22, α)       8.828 Adjusted Chi Square Value (17.22, β)       7.805

   95% Gamma Approximate KM-UCL (use when n>=50)    127.8    95% Gamma Adjusted KM-UCL (use when n<50)    144.5

Gamma Kaplan-Meier (KM) Statistics

Adjusted Level of Significance (β)      0.0267

80% gamma percentile (KM)    106.6 90% gamma percentile (KM)    156.5

95% gamma percentile (KM)    207 99% gamma percentile (KM)    325.5

nu hat (KM)      22.69 nu star (KM)      17.22

theta hat (KM)      57.73 theta star (KM)      76.09

Variance (KM)   3781 SE of Mean (KM)      27.5

k hat (KM)       1.135 k star (KM)       0.861

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      65.5 SD (KM)      61.49

Mean (detects)    175.5

Theta hat (MLE)      22.51 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      31.18 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       7.795 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL    237.2 99% KM Chebyshev UCL    339.1

   95% KM (z) UCL    110.7    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL    148 95% KM Chebyshev UCL    185.4

KM SD      61.49    95% KM (BCA) UCL     N/A    

   95% KM (t) UCL    115.9    95% KM (Percentile Bootstrap) UCL     N/A    

Not Enough Data to Perform GOF Test

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      65.5 KM Standard Error of Mean      27.5

Normal GOF Test on Detects Only
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Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.236 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.395 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.262 Anderson-Darling GOF Test

5% A-D Critical Value       0.657 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    169.4 99% KM Chebyshev UCL    212.6

   95% KM (z) UCL    115.8    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL    131.6 95% KM Chebyshev UCL    147.4

KM SD      31.9    95% KM (BCA) UCL     N/A    

95% KM (t) UCL    118 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      96.65 KM Standard Error of Mean      11.65

Lilliefors Test Statistic       0.198 Lilliefors GOF Test

5% Lilliefors Critical Value       0.375 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.974 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects       4.808 SD of Logged Detects       0.316

Median Detects    131 CV Detects       0.291

Skewness Detects     -0.512 Kurtosis Detects     -1.14

Variance Detects   1363 Percent Non-Detects      60%

Mean Detects    126.9 SD Detects      36.92

Minimum Detect      80.5 Minimum Non-Detect      76.5

Maximum Detect    165 Maximum Non-Detect      78

Number of Detects       4 Number of Non-Detects       6

Number of Distinct Detects       4 Number of Distinct Non-Detects       3

Result (gw-1)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (Chebyshev) UCL    185.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      66.84 SD in Log Scale       0.755

   95% t UCL (Assumes normality)    100.9    95% H-Stat UCL    116.1

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      62.18 Mean in Log Scale       3.808
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KM SD (logged)       0.288    95% Critical H Value (KM-Log)       1.965

KM Standard Error of Mean (logged)       0.105

KM SD (logged)       0.288    95% Critical H Value (KM-Log)       1.965

KM Standard Error of Mean (logged)       0.105    95% H-UCL (KM -Log)    116.2

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       4.526 KM Geo Mean      92.34

   95% BCA Bootstrap UCL    104.6    95% Bootstrap t UCL    119.2

   95% H-UCL (Log ROS)    126.2

SD in Original Scale      48.72 SD in Log Scale       0.608

   95% t UCL (assumes normality of ROS data)    105.1    95% Percentile Bootstrap UCL    101.9

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      76.82 Mean in Log Scale       4.171

Lilliefors Test Statistic       0.211 Lilliefors GOF Test

5% Lilliefors Critical Value       0.375 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.947 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    120.1    95% Gamma Adjusted KM-UCL (use when n<50)    124.8

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (129.82, α)    104.5 Adjusted Chi Square Value (129.82, β)    100.6

80% gamma percentile (KM)    126.3 90% gamma percentile (KM)    147.3

95% gamma percentile (KM)    166.3 99% gamma percentile (KM)    205.9

nu hat (KM)    183.5 nu star (KM)    129.8

theta hat (KM)      10.53 theta star (KM)      14.89

Variance (KM)   1018 SE of Mean (KM)      11.65

k hat (KM)       9.177 k star (KM)       6.491

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      96.65 SD (KM)      31.9

Approximate Chi Square Value (6.44, α)       1.868 Adjusted Chi Square Value (6.44, β)       1.472

95% Gamma Approximate UCL (use when n>=50)    213.5 95% Gamma Adjusted UCL (use when n<50)     N/A    

nu hat (MLE)       7.292 nu star (bias corrected)       6.438

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       0.365 k star (bias corrected MLE)       0.322

Theta hat (MLE)    169.9 Theta star (bias corrected MLE)    192.4

Maximum    165 Median      39.73

SD      61.32 CV       0.99

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      61.94

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    126.9

Theta hat (MLE)       8.867 Theta star (bias corrected MLE)      33.89

nu hat (MLE)    114.5 nu star (bias corrected)      29.95

Gamma Statistics on Detected Data Only

k hat (MLE)      14.31 k star (bias corrected MLE)       3.744
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Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

97.5% KM Chebyshev UCL    445.4 99% KM Chebyshev UCL    642.2

   95% KM (z) UCL    201.1    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL    273 95% KM Chebyshev UCL    345.2

KM SD    135.2    95% KM (BCA) UCL     N/A    

95% KM (t) UCL    211.1 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean    113.7 KM Standard Error of Mean      53.11

Lilliefors Test Statistic       0.225 Lilliefors GOF Test

5% Lilliefors Critical Value       0.425 Detected Data appear Normal at 5% Significance Level

Shapiro Wilk Test Statistic       0.984 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Normal GOF Test on Detects Only

Mean of Logged Detects       5.278 SD of Logged Detects       0.996

Median Detects    230 CV Detects       0.807

Skewness Detects       0.645 Kurtosis Detects     N/A    

Variance Detects  44290 Percent Non-Detects      70%

Mean Detects    260.8 SD Detects    210.5

Minimum Detect      67.5 Minimum Non-Detect      38

Maximum Detect    485 Maximum Non-Detect      80.5

Number of Detects       3 Number of Non-Detects       7

Number of Distinct Detects       3 Number of Distinct Non-Detects       4

Result (gw-2)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL    118

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      50.31 SD in Log Scale       0.623

   95% t UCL (Assumes normality)    103.1    95% H-Stat UCL    122.6

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      73.93 Mean in Log Scale       4.115
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KM SD (logged)       0.814    95% Critical H Value (KM-Log)       2.737

KM Standard Error of Mean (logged)       0.359

KM SD (logged)       0.814    95% Critical H Value (KM-Log)       2.737

KM Standard Error of Mean (logged)       0.359    95% H-UCL (KM -Log)    216.3

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       4.302 KM Geo Mean      73.86

   95% BCA Bootstrap UCL    222.1    95% Bootstrap t UCL    561.4

   95% H-UCL (Log ROS)    425.6

SD in Original Scale    149.8 SD in Log Scale       1.221

   95% t UCL (assumes normality of ROS data)    186.8    95% Percentile Bootstrap UCL    181.6

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      99.94 Mean in Log Scale       3.853

Lilliefors Test Statistic       0.23 Lilliefors GOF Test

5% Lilliefors Critical Value       0.425 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.981 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    270.3    95% Gamma Adjusted KM-UCL (use when n<50)    317.9

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (11.23, α)       4.725 Adjusted Chi Square Value (11.23, β)       4.018

80% gamma percentile (KM)    187.3 90% gamma percentile (KM)    300.1

95% gamma percentile (KM)    419 99% gamma percentile (KM)    708.3

nu hat (KM)      14.14 nu star (KM)      11.23

theta hat (KM)    160.8 theta star (KM)    202.5

Variance (KM)  18285 SE of Mean (KM)      53.11

k hat (KM)       0.707 k star (KM)       0.562

Estimates of Gamma Parameters using KM Estimates

Mean (KM)    113.7 SD (KM)    135.2

Approximate Chi Square Value (3.63, α)       0.581 Adjusted Chi Square Value (3.63, β)       0.409

95% Gamma Approximate UCL (use when n>=50)    518.3 95% Gamma Adjusted UCL (use when n<50)     N/A    

nu hat (MLE)       3.28 nu star (bias corrected)       3.629

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       0.164 k star (bias corrected MLE)       0.181

Theta hat (MLE)    505.9 Theta star (bias corrected MLE)    457.2

Maximum    485 Median       1.931

SD    158.4 CV       1.909

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      82.96

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    260.8

Theta hat (MLE)    137.3 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      11.4 nu star (bias corrected)     N/A    

Gamma Statistics on Detected Data Only

k hat (MLE)       1.899 k star (bias corrected MLE)     N/A    
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Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.258 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.297 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.531 Anderson-Darling GOF Test

5% A-D Critical Value       0.724 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   1002 99% KM Chebyshev UCL   1391

   95% KM (z) UCL    519.7    95% KM Bootstrap t UCL    596.6

90% KM Chebyshev UCL    661.9 95% KM Chebyshev UCL    804.5

KM SD    310.4    95% KM (BCA) UCL    527.6

95% KM (t) UCL    539.4 95% KM (Percentile Bootstrap) UCL    510.3

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean    347.1 KM Standard Error of Mean    104.9

Lilliefors Test Statistic       0.257 Lilliefors GOF Test

5% Lilliefors Critical Value       0.283 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.858 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects       5.782 SD of Logged Detects       0.796

Median Detects    330 CV Detects       0.757

Skewness Detects       0.889 Kurtosis Detects    -0.0938

Variance Detects 103383 Percent Non-Detects      20%

Mean Detects    424.5 SD Detects    321.5

Minimum Detect    131 Minimum Non-Detect      37.5

Maximum Detect   1020 Maximum Non-Detect      77

Number of Detects       8 Number of Non-Detects       2

Number of Distinct Detects       8 Number of Distinct Non-Detects       2

Result (gw-3)

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL    211.1

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale    147.3 SD in Log Scale       0.981

   95% t UCL (Assumes normality)    188.7    95% H-Stat UCL    258.3

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    103.4 Mean in Log Scale       4.071
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KM SD (logged)       1.09    95% Critical H Value (KM-Log)       3.291

KM Standard Error of Mean (logged)       0.369

KM SD (logged)       1.09    95% Critical H Value (KM-Log)       3.291

KM Standard Error of Mean (logged)       0.369    95% H-UCL (KM -Log)   1263

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       5.351 KM Geo Mean    210.8

   95% BCA Bootstrap UCL    552.9    95% Bootstrap t UCL    598.8

   95% H-UCL (Log ROS)   1236

SD in Original Scale    324.9 SD in Log Scale       1.065

   95% t UCL (assumes normality of ROS data)    537.6    95% Percentile Bootstrap UCL    509.4

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    349.3 Mean in Log Scale       5.402

Lilliefors Test Statistic       0.228 Lilliefors GOF Test

5% Lilliefors Critical Value       0.283 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.88 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.818 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    653.9    95% Gamma Adjusted KM-UCL (use when n<50)    734.6

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (18.84, α)      10 Adjusted Chi Square Value (18.84, β)       8.904

80% gamma percentile (KM)    561.2 90% gamma percentile (KM)    811

95% gamma percentile (KM)   1062 99% gamma percentile (KM)   1647

nu hat (KM)      25.01 nu star (KM)      18.84

theta hat (KM)    277.5 theta star (KM)    368.4

Variance (KM)  96331 SE of Mean (KM)    104.9

k hat (KM)       1.251 k star (KM)       0.942

Estimates of Gamma Parameters using KM Estimates

Mean (KM)    347.1 SD (KM)    310.4

Approximate Chi Square Value (5.83, α)       1.554 Adjusted Chi Square Value (5.83, β)       1.204

95% Gamma Approximate UCL (use when n>=50)   1274 95% Gamma Adjusted UCL (use when n<50)   1645

nu hat (MLE)       6.424 nu star (bias corrected)       5.83

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       0.321 k star (bias corrected MLE)       0.292

Theta hat (MLE)   1057 Theta star (bias corrected MLE)   1165

Maximum   1020 Median    180

SD    335.3 CV       0.987

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean    339.6

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    424.5

Theta hat (MLE)    211 Theta star (bias corrected MLE)    316.6

nu hat (MLE)      32.19 nu star (bias corrected)      21.45

Gamma Statistics on Detected Data Only

k hat (MLE)       2.012 k star (bias corrected MLE)       1.341
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Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.201 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.394 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.219 Anderson-Darling GOF Test

5% A-D Critical Value       0.657 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    156.5 99% KM Chebyshev UCL    209.2

   95% KM (z) UCL      91.01    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL    110.3 95% KM Chebyshev UCL    129.6

KM SD      38.98    95% KM (BCA) UCL     N/A    

95% KM (t) UCL      93.69 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      67.6 KM Standard Error of Mean      14.23

Lilliefors Test Statistic       0.163 Lilliefors GOF Test

5% Lilliefors Critical Value       0.375 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.992 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects       4.697 SD of Logged Detects       0.244

Median Detects    113.5 CV Detects       0.233

Skewness Detects     -0.282 Kurtosis Detects     -0.832

Variance Detects    683.3 Percent Non-Detects      60%

Mean Detects    112 SD Detects      26.14

Minimum Detect      80 Minimum Non-Detect      38

Maximum Detect    141 Maximum Non-Detect      77

Number of Detects       4 Number of Non-Detects       6

Number of Distinct Detects       4 Number of Distinct Non-Detects       3

Result (gw-4)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       7

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL    539.4

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale    329.1 SD in Log Scale       1.275

   95% t UCL (Assumes normality)    536.1    95% H-Stat UCL   2135

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    345.3 Mean in Log Scale       5.284
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KM SD (logged)       0.536    95% Critical H Value (KM-Log)       2.271

KM Standard Error of Mean (logged)       0.196

KM SD (logged)       0.536    95% Critical H Value (KM-Log)       2.271

KM Standard Error of Mean (logged)       0.196    95% H-UCL (KM -Log)    100.5

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       4.061 KM Geo Mean      58.05

   95% BCA Bootstrap UCL      94.69    95% Bootstrap t UCL    102.6

   95% H-UCL (Log ROS)    105.5

SD in Original Scale      36.99 SD in Log Scale       0.48

   95% t UCL (assumes normality of ROS data)      95.06    95% Percentile Bootstrap UCL      93.03

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale      73.62 Mean in Log Scale       4.192

Lilliefors Test Statistic       0.182 Lilliefors GOF Test

5% Lilliefors Critical Value       0.375 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.976 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.748 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    100.1    95% Gamma Adjusted KM-UCL (use when n<50)    107.5

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (43.44, α)      29.33 Adjusted Chi Square Value (43.44, β)      27.33

80% gamma percentile (KM)    100.2 90% gamma percentile (KM)    129

95% gamma percentile (KM)    156.2 99% gamma percentile (KM)    216.5

nu hat (KM)      60.16 nu star (KM)      43.44

theta hat (KM)      22.47 theta star (KM)      31.12

Variance (KM)   1519 SE of Mean (KM)      14.23

k hat (KM)       3.008 k star (KM)       2.172

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      67.6 SD (KM)      38.98

Approximate Chi Square Value (21.82, α)      12.2 Adjusted Chi Square Value (21.82, β)      10.97

95% Gamma Approximate UCL (use when n>=50)    111.5 95% Gamma Adjusted UCL (use when n<50)     N/A    

nu hat (MLE)      29.26 nu star (bias corrected)      21.82

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       1.463 k star (bias corrected MLE)       1.091

Theta hat (MLE)      42.6 Theta star (bias corrected MLE)      57.14

Maximum    141 Median      48.03

SD      47.21 CV       0.757

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum       4.667 Mean      62.33

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    112

Theta hat (MLE)       4.817 Theta star (bias corrected MLE)      18.73

nu hat (MLE)    186 nu star (bias corrected)      47.84

Gamma Statistics on Detected Data Only

k hat (MLE)      23.25 k star (bias corrected MLE)       5.979
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Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.187 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.279 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.39 Anderson-Darling GOF Test

5% A-D Critical Value       0.721 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    625.1 99% KM Chebyshev UCL    781.6

   95% KM (z) UCL    430.8    95% KM Bootstrap t UCL    429.6

90% KM Chebyshev UCL    488.1 95% KM Chebyshev UCL    545.5

KM SD    125.9    95% KM (BCA) UCL    424.6

95% KM (t) UCL    438.8 95% KM (Percentile Bootstrap) UCL    423.4

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean    361.4 KM Standard Error of Mean      42.24

Lilliefors Test Statistic       0.225 Lilliefors GOF Test

5% Lilliefors Critical Value       0.274 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.861 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects       5.952 SD of Logged Detects       0.217

Median Detects    390 CV Detects       0.235

Skewness Detects       1.448 Kurtosis Detects       2.732

Variance Detects   8551 Percent Non-Detects      10%

Mean Detects    393 SD Detects      92.47

Minimum Detect    300 Minimum Non-Detect      76.5

Maximum Detect    600 Maximum Non-Detect      76.5

Number of Detects       9 Number of Non-Detects       1

Number of Distinct Detects       9 Number of Distinct Non-Detects       1

Result (mw-4)

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL      93.69

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale      42.88 SD in Log Scale       0.655

   95% t UCL (Assumes normality)      90.73    95% H-Stat UCL    115.2

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      65.88 Mean in Log Scale       3.997
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KM SD (logged)       0.522    95% Critical H Value (KM-Log)       2.251

KM Standard Error of Mean (logged)       0.175

KM SD (logged)       0.522    95% Critical H Value (KM-Log)       2.251

KM Standard Error of Mean (logged)       0.175    95% H-UCL (KM -Log)    554.4

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       5.79 KM Geo Mean    327.1

   95% BCA Bootstrap UCL    436.2    95% Bootstrap t UCL    452.6

   95% H-UCL (Log ROS)    447.8

SD in Original Scale    101.7 SD in Log Scale       0.263

   95% t UCL (assumes normality of ROS data)    435.4    95% Percentile Bootstrap UCL    428.2

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    376.5 Mean in Log Scale       5.899

Lilliefors Test Statistic       0.184 Lilliefors GOF Test

5% Lilliefors Critical Value       0.274 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.915 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    454.7    95% Gamma Adjusted KM-UCL (use when n<50)    473.6

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (116.62, α)      92.69 Adjusted Chi Square Value (116.62, β)      88.98

80% gamma percentile (KM)    477.6 90% gamma percentile (KM)    561.5

95% gamma percentile (KM)    637.4 99% gamma percentile (KM)    796.8

nu hat (KM)    164.7 nu star (KM)    116.6

theta hat (KM)      43.88 theta star (KM)      61.97

Variance (KM)  15856 SE of Mean (KM)      42.24

k hat (KM)       8.235 k star (KM)       5.831

Estimates of Gamma Parameters using KM Estimates

Mean (KM)    361.4 SD (KM)    125.9

Approximate Chi Square Value (191.22, α)    160.2 Adjusted Chi Square Value (191.22, β)    155.3

95% Gamma Approximate UCL (use when n>=50)    445.8 95% Gamma Adjusted UCL (use when n<50)    460

nu hat (MLE)    271.3 nu star (bias corrected)    191.2

Adjusted Level of Significance (β)      0.0267

k hat (MLE)      13.56 k star (bias corrected MLE)       9.561

Theta hat (MLE)      27.54 Theta star (bias corrected MLE)      39.07

Maximum    600 Median    370

SD    106.7 CV       0.286

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum    198.6 Mean    373.6

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    393

Theta hat (MLE)      17.16 Theta star (bias corrected MLE)      25.62

nu hat (MLE)    412.2 nu star (bias corrected)    276.1

Gamma Statistics on Detected Data Only

k hat (MLE)      22.9 k star (bias corrected MLE)      15.34
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Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.31 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.312 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.659 Anderson-Darling GOF Test

5% A-D Critical Value       0.709 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    344.8 99% KM Chebyshev UCL    452.1

   95% KM (z) UCL    211.7    95% KM Bootstrap t UCL    223.4

90% KM Chebyshev UCL    250.9 95% KM Chebyshev UCL    290.3

KM SD      84.73    95% KM (BCA) UCL    211.4

95% KM (t) UCL    217.2 95% KM (Percentile Bootstrap) UCL    209.2

Detected Data appear Approximate Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean    164.1 KM Standard Error of Mean      28.94

Lilliefors Test Statistic       0.307 Lilliefors GOF Test

5% Lilliefors Critical Value       0.304 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.836 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects       5.239 SD of Logged Detects       0.393

Median Detects    151 CV Detects       0.399

Skewness Detects       0.54 Kurtosis Detects     -1.96

Variance Detects   6485 Percent Non-Detects      30%

Mean Detects    201.6 SD Detects      80.53

Minimum Detect    123 Minimum Non-Detect      76.5

Maximum Detect    320 Maximum Non-Detect      78

Number of Detects       7 Number of Non-Detects       3

Number of Distinct Detects       7 Number of Distinct Non-Detects       2

Result (pz-7s)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       9

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL    438.8

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale    142.1 SD in Log Scale       0.758

   95% t UCL (Assumes normality)    439.9    95% H-Stat UCL    791.1

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    357.5 Mean in Log Scale       5.721
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KM SD (logged)       0.513    95% Critical H Value (KM-Log)       2.239

KM Standard Error of Mean (logged)       0.175

KM SD (logged)       0.513    95% Critical H Value (KM-Log)       2.239

KM Standard Error of Mean (logged)       0.175    95% H-UCL (KM -Log)    240.7

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       4.969 KM Geo Mean    143.8

   95% BCA Bootstrap UCL    212.7    95% Bootstrap t UCL    226.8

   95% H-UCL (Log ROS)    258.6

SD in Original Scale      90.96 SD in Log Scale       0.572

   95% t UCL (assumes normality of ROS data)    215.4    95% Percentile Bootstrap UCL    208.1

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    162.7 Mean in Log Scale       4.948

Lilliefors Test Statistic       0.286 Lilliefors GOF Test

5% Lilliefors Critical Value       0.304 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.847 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.803 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    232.6    95% Gamma Adjusted KM-UCL (use when n<50)    247.6

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (53.84, α)      37.99 Adjusted Chi Square Value (53.84, β)      35.68

80% gamma percentile (KM)    237.1 90% gamma percentile (KM)    298.1

95% gamma percentile (KM)    355.4 99% gamma percentile (KM)    480.3

nu hat (KM)      75.02 nu star (KM)      53.84

theta hat (KM)      43.75 theta star (KM)      60.95

Variance (KM)   7179 SE of Mean (KM)      28.94

k hat (KM)       3.751 k star (KM)       2.692

Estimates of Gamma Parameters using KM Estimates

Mean (KM)    164.1 SD (KM)      84.73

Approximate Chi Square Value (24.58, α)      14.29 Adjusted Chi Square Value (24.58, β)      12.95

95% Gamma Approximate UCL (use when n>=50)    260.6 95% Gamma Adjusted UCL (use when n<50)    287.7

nu hat (MLE)      33.21 nu star (bias corrected)      24.58

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       1.661 k star (bias corrected MLE)       1.229

Theta hat (MLE)      91.23 Theta star (bias corrected MLE)    123.3

Maximum    320 Median    141.3

SD    104.5 CV       0.69

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      14.55 Mean    151.5

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    201.6

Theta hat (MLE)      26.48 Theta star (bias corrected MLE)      45.35

nu hat (MLE)    106.6 nu star (bias corrected)      62.25

Gamma Statistics on Detected Data Only

k hat (MLE)       7.615 k star (bias corrected MLE)       4.447
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Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Result (s1-ad) was not processed!

Number of Detects       1 Number of Non-Detects       9

Number of Distinct Detects       1 Number of Distinct Non-Detects       4

General Statistics

Total Number of Observations      10 Number of Distinct Observations       4

The data set for variable Result (pz-8) was not processed!

Result (s1-ad)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      10

Number of Distinct Detects       0 Number of Distinct Non-Detects       5

General Statistics

Total Number of Observations      10 Number of Distinct Observations       5

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Result (pz-8)

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% KM (t) UCL    217.2

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Approximate Normal Distributed at 5% Significance Level

SD in Original Scale    102.6 SD in Log Scale       0.832

   95% t UCL (Assumes normality)    212.2    95% H-Stat UCL    356.5

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    152.7 Mean in Log Scale       4.763
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The data set for variable Result (s2-ad) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      10

Number of Distinct Detects       0 Number of Distinct Non-Detects       6

General Statistics

Total Number of Observations      10 Number of Distinct Observations       6

The data set for variable Result (s1-bu) was not processed!

Result (s2-ad)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      10

Number of Distinct Detects       0 Number of Distinct Non-Detects       5

Result (s1-bu)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       5

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Result (s1-bd) was not processed!

Number of Distinct Detects       1 Number of Distinct Non-Detects       5

Total Number of Observations      10 Number of Distinct Observations       6

Number of Detects       1 Number of Non-Detects       9

Result (s1-bd)

General Statistics

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Result (s1-au) was not processed!

Number of Distinct Detects       0 Number of Distinct Non-Detects       4

Total Number of Observations      10 Number of Distinct Observations       4

Number of Detects       0 Number of Non-Detects      10

Result (s1-au)

General Statistics
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K-S Test Statistic       0.21 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.284 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.458 Anderson-Darling GOF Test

5% A-D Critical Value       0.733 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL   1334 99% KM Chebyshev UCL   1870

   95% KM (z) UCL    669    95% KM Bootstrap t UCL    984.4

90% KM Chebyshev UCL    864.9 95% KM Chebyshev UCL   1061

KM SD    431    95% KM (BCA) UCL    705.2

   95% KM (t) UCL    696.2    95% KM (Percentile Bootstrap) UCL    684.4

Detected Data Not Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean    431.2 KM Standard Error of Mean    144.6

Lilliefors Test Statistic       0.321 Lilliefors GOF Test

5% Lilliefors Critical Value       0.274 Detected Data Not Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.703 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data Not Normal at 5% Significance Level

Mean of Logged Detects       5.821 SD of Logged Detects       0.866

Median Detects    370 CV Detects       0.985

Skewness Detects       2.402 Kurtosis Detects       6.517

Variance Detects 214768 Percent Non-Detects      10%

Mean Detects    470.6 SD Detects    463.4

Minimum Detect      78.5 Minimum Non-Detect      76.5

Maximum Detect   1640 Maximum Non-Detect      76.5

Number of Detects       9 Number of Non-Detects       1

Number of Distinct Detects       9 Number of Distinct Non-Detects       1

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

The data set for variable Result (s2-bd) was not processed!

Result (s2-bu)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      10

Number of Distinct Detects       0 Number of Distinct Non-Detects       4

General Statistics

Total Number of Observations      10 Number of Distinct Observations       4

The data set for variable Result (s2-au) was not processed!

Result (s2-bd)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      10

Number of Distinct Detects       0 Number of Distinct Non-Detects       6

General Statistics

Total Number of Observations      10 Number of Distinct Observations       6

Result (s2-au)
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   95% BCA Bootstrap UCL    771.5    95% Bootstrap t UCL    971.2

   95% H-UCL (Log ROS)   1442

SD in Original Scale    457.4 SD in Log Scale       1.045

   95% t UCL (assumes normality of ROS data)    693    95% Percentile Bootstrap UCL    676.8

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    427.8 Mean in Log Scale       5.614

Lilliefors Test Statistic       0.224 Lilliefors GOF Test

5% Lilliefors Critical Value       0.274 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.944 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.829 Detected Data appear Lognormal at 5% Significance Level

95% Gamma Approximate KM-UCL (use when n>=50)    882 95% Gamma Adjusted KM-UCL (use when n<50)   1007

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (15.34, α)       7.501 Adjusted Chi Square Value (15.34, β)       6.571

80% gamma percentile (KM)    706.2 90% gamma percentile (KM)   1059

95% gamma percentile (KM)   1420 99% gamma percentile (KM)   2275

nu hat (KM)      20.02 nu star (KM)      15.34

theta hat (KM)    430.9 theta star (KM)    562

Variance (KM) 185794 SE of Mean (KM)    144.6

k hat (KM)       1.001 k star (KM)       0.767

Estimates of Gamma Parameters using KM Estimates

Mean (KM)    431.2 SD (KM)    431

Approximate Chi Square Value (8.33, α)       2.929 Adjusted Chi Square Value (8.33, β)       2.401

95% Gamma Approximate UCL (use when n>=50)   1205 95% Gamma Adjusted UCL (use when n<50)   1470

nu hat (MLE)       9.999 nu star (bias corrected)       8.333

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       0.5 k star (bias corrected MLE)       0.417

Theta hat (MLE)    847.2 Theta star (bias corrected MLE)   1017

Maximum   1640 Median    337.8

SD    461.6 CV       1.09

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean    423.6

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    470.6

Theta hat (MLE)    285.7 Theta star (bias corrected MLE)    401.5

nu hat (MLE)      29.65 nu star (bias corrected)      21.1

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       1.647 k star (bias corrected MLE)       1.172



2272

2273

2274

2275

2276

2277

2278

2279

2280

2281

2282

2283

2284

2285

2286

2287

2288

2289

2290

2291

2292

2293

2294

2295

2296

2297

2298

2299

2300

2301

2302

2303

2304

2305

2306

2307

2308

2309

2310

2311

2312

2313

2314

2315

2316

2317

2318

2319

2320

2321

2322

A B C D E F G H I J K L

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Result (s3-au) was not processed!

Number of Detects       1 Number of Non-Detects       9

Number of Distinct Detects       1 Number of Distinct Non-Detects       4

General Statistics

Total Number of Observations      10 Number of Distinct Observations       5

The data set for variable Result (s3-ad) was not processed!

Result (s3-au)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      10

Number of Distinct Detects       0 Number of Distinct Non-Detects       6

Result (s3-ad)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       6

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM Adjusted Gamma UCL   1007 95% GROS Adjusted Gamma UCL   1470

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Gamma Distributed at 5% Significance Level

SD in Original Scale    457.8 SD in Log Scale       1.068

   95% t UCL (Assumes normality)    692.8    95% H-Stat UCL   1521

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    427.4 Mean in Log Scale       5.603

KM SD (logged)       0.893    95% Critical H Value (KM-Log)       2.888

KM Standard Error of Mean (logged)       0.3

KM SD (logged)       0.893    95% Critical H Value (KM-Log)       2.888

KM Standard Error of Mean (logged)       0.3    95% H-UCL (KM -Log)   1023

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       5.672 KM Geo Mean    290.7
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Normal GOF Test on Detects Only

Not Enough Data to Perform GOF Test

Warning: Data set has only 2 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects     N/A    Kurtosis Detects     N/A    

Mean of Logged Detects       4.977 SD of Logged Detects       0.423

Mean Detects    151.5 SD Detects      62.23

Median Detects    151.5 CV Detects       0.411

Maximum Detect    195.5 Maximum Non-Detect      78

Variance Detects   3872 Percent Non-Detects      80%

Number of Distinct Detects       2 Number of Distinct Non-Detects       4

Minimum Detect    107.5 Minimum Non-Detect      31

Total Number of Observations      10 Number of Distinct Observations       6

Number of Detects       2 Number of Non-Detects       8

Result (s3-cu)

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Result (s3-cd) was not processed!

Number of Detects       1 Number of Non-Detects       9

Number of Distinct Detects       1 Number of Distinct Non-Detects       4

General Statistics

Total Number of Observations      10 Number of Distinct Observations       5

The data set for variable Result (s3-bu) was not processed!

Result (s3-cd)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      10

Number of Distinct Detects       0 Number of Distinct Non-Detects       4

Result (s3-bu)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       4

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Result (s3-bd) was not processed!

Number of Distinct Detects       1 Number of Distinct Non-Detects       5

Total Number of Observations      10 Number of Distinct Observations       6

Number of Detects       1 Number of Non-Detects       9

Result (s3-bd)

General Statistics
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KM SD (logged)       0.631    95% Critical H Value (KM-Log)       2.418

KM Standard Error of Mean (logged)       0.282

KM SD (logged)       0.631    95% Critical H Value (KM-Log)       2.418

KM Standard Error of Mean (logged)       0.282 95% H-UCL (KM -Log)      85.68

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       3.742 KM Geo Mean      42.2

   95% H-UCL (Log ROS)    164.6

   95% t UCL (assumes normality of ROS data)      78.26    95% Percentile Bootstrap UCL      76.96

   95% BCA Bootstrap UCL      86.95    95% Bootstrap t UCL    246.8

Mean in Original Scale      42.53 Mean in Log Scale       3.039

SD in Original Scale      61.63 SD in Log Scale       1.179

Lognormal GOF Test on Detected Observations Only

Not Enough Data to Perform GOF Test

Lognormal ROS Statistics Using Imputed Non-Detects

Approximate Chi Square Value (17.01, α)       8.683 Adjusted Chi Square Value (17.01, β)       7.67

   95% Gamma Approximate KM-UCL (use when n>=50)    108    95% Gamma Adjusted KM-UCL (use when n<50)    122.2

Gamma Kaplan-Meier (KM) Statistics

Adjusted Level of Significance (β)      0.0267

80% gamma percentile (KM)      89.72 90% gamma percentile (KM)    132

95% gamma percentile (KM)    174.8 99% gamma percentile (KM)    275.5

nu hat (KM)      22.4 nu star (KM)      17.01

theta hat (KM)      49.19 theta star (KM)      64.77

Variance (KM)   2710 SE of Mean (KM)      23.28

k hat (KM)       1.12 k star (KM)       0.851

Estimates of Gamma Parameters using KM Estimates

Mean (KM)      55.1 SD (KM)      52.06

Mean (detects)    151.5

Theta hat (MLE)      13.16 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)      46.05 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)      11.51 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL    200.5 99% KM Chebyshev UCL    286.8

   95% KM (z) UCL      93.4    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL    124.9 95% KM Chebyshev UCL    156.6

KM SD      52.06    95% KM (BCA) UCL     N/A    

95% KM (t) UCL      97.78 95% KM (Percentile Bootstrap) UCL     N/A    

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean      55.1 KM Standard Error of Mean      23.28
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Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Result (s4-bd) was not processed!

Number of Distinct Detects       0 Number of Distinct Non-Detects       5

Total Number of Observations      10 Number of Distinct Observations       5

Number of Detects       0 Number of Non-Detects      10

Result (s4-bd)

General Statistics

Warning: Only one distinct data value was detected! ProUCL (or any other software) should not be used on such a data set!

It is suggested to use alternative site specific values determined by the Project Team to estimate environmental parameters (e.g., EPC, BTV).

The data set for variable Result (s4-au) was not processed!

Number of Detects       1 Number of Non-Detects       9

Number of Distinct Detects       1 Number of Distinct Non-Detects       3

General Statistics

Total Number of Observations      10 Number of Distinct Observations       4

The data set for variable Result (s4-ad) was not processed!

Result (s4-au)

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      10

Number of Distinct Detects       0 Number of Distinct Non-Detects       4

Result (s4-ad)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       4

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

95% KM (BCA) UCL     N/A    

Warning: One or more Recommended UCL(s) not available!

Suggested UCL to Use

95% KM (t) UCL      97.78 KM H-UCL      85.68

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Data do not follow a Discernible Distribution at 5% Significance Level

SD in Original Scale      53.58 SD in Log Scale       0.685

   95% t UCL (Assumes normality)      89.81    95% H-Stat UCL    102.6

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale      58.75 Mean in Log Scale       3.824
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Estimates of Gamma Parameters using KM Estimates

Mean (KM)    131.8 SD (KM)    192.4

Approximate Chi Square Value (3.12, α)       0.409 Adjusted Chi Square Value (3.12, β)       0.281

95% Gamma Approximate UCL (use when n>=50)    708 95% Gamma Adjusted UCL (use when n<50)     N/A    

nu hat (MLE)       2.552 nu star (bias corrected)       3.119

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       0.128 k star (bias corrected MLE)       0.156

Theta hat (MLE)    727.1 Theta star (bias corrected MLE)    594.7

Maximum    701 Median      0.01

SD    219.6 CV       2.367

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean      92.76

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.

Mean (detects)    309.2

Theta hat (MLE)    240 Theta star (bias corrected MLE)     N/A    

nu hat (MLE)       7.729 nu star (bias corrected)     N/A    

Gamma GOF Tests on Detected Observations Only

Not Enough Data to Perform GOF Test

Gamma Statistics on Detected Data Only

k hat (MLE)       1.288 k star (bias corrected MLE)     N/A    

97.5% KM Chebyshev UCL    601.5 99% KM Chebyshev UCL    880.2

   95% KM (z) UCL    255.5    95% KM Bootstrap t UCL     N/A    

90% KM Chebyshev UCL    357.4 95% KM Chebyshev UCL    459.7

KM SD    192.4    95% KM (BCA) UCL     N/A    

95% KM (t) UCL    269.7 95% KM (Percentile Bootstrap) UCL     N/A    

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean    131.8 KM Standard Error of Mean      75.22

Lilliefors Test Statistic       0.345 Lilliefors GOF Test

5% Lilliefors Critical Value       0.425 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.839 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Normal at 5% Significance Level

Warning: Data set has only 3 Detected Values.

This is not enough to compute meaningful or reliable statistics and estimates.

Skewness Detects       1.637 Kurtosis Detects     N/A    

Mean of Logged Detects       5.298 SD of Logged Detects       1.14

Mean Detects    309.2 SD Detects    341.4

Median Detects    151 CV Detects       1.104

Maximum Detect    701 Maximum Non-Detect      77

Variance Detects 116575 Percent Non-Detects      70%

Number of Distinct Detects       3 Number of Distinct Non-Detects       4

Minimum Detect      75.5 Minimum Non-Detect      41

Total Number of Observations      10 Number of Distinct Observations       7

Number of Detects       3 Number of Non-Detects       7

Result (s4-bu)

General Statistics
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The data set for variable Result (s4-cd) was not processed!

Warning: All observations are Non-Detects (NDs), therefore all statistics and estimates should also be NDs!

Specifically, sample mean, UCLs, UPLs, and other statistics are also NDs lying below the largest detection limit!

The Project Team may decide to use alternative site specific values to estimate environmental parameters (e.g., EPC, BTV).

Number of Detects       0 Number of Non-Detects      10

Number of Distinct Detects       0 Number of Distinct Non-Detects       5

Result (s4-cd)

General Statistics

Total Number of Observations      10 Number of Distinct Observations       5

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL    269.7

DL/2 is not a recommended method, provided for comparisons and historical reasons

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level

SD in Original Scale    208.3 SD in Log Scale       1.017

   95% t UCL (Assumes normality)    238.5    95% H-Stat UCL    287

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    117.8 Mean in Log Scale       4.079

KM SD (logged)       0.832    95% Critical H Value (KM-Log)       2.769

KM Standard Error of Mean (logged)       0.37

KM SD (logged)       0.832    95% Critical H Value (KM-Log)       2.769

KM Standard Error of Mean (logged)       0.37    95% H-UCL (KM -Log)    241.1

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       4.372 KM Geo Mean      79.21

   95% BCA Bootstrap UCL    295.6    95% Bootstrap t UCL    820.4

   95% H-UCL (Log ROS)    523.6

SD in Original Scale    210.8 SD in Log Scale       1.295

   95% t UCL (assumes normality of ROS data)    235.5    95% Percentile Bootstrap UCL    236.8

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    113.3 Mean in Log Scale       3.809

Lilliefors Test Statistic       0.264 Lilliefors GOF Test

5% Lilliefors Critical Value       0.425 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.955 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.767 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    388.7    95% Gamma Adjusted KM-UCL (use when n<50)    477.6

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (7.91, α)       2.681 Adjusted Chi Square Value (7.91, β)       2.182

80% gamma percentile (KM)    212.4 90% gamma percentile (KM)    373.1

95% gamma percentile (KM)    549.9 99% gamma percentile (KM)    995

nu hat (KM)       9.389 nu star (KM)       7.906

theta hat (KM)    280.7 theta star (KM)    333.4

Variance (KM)  37001 SE of Mean (KM)      75.22

k hat (KM)       0.469 k star (KM)       0.395
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Mean (detects)    225.5

Theta hat (MLE)      79.74 Theta star (bias corrected MLE)    147.9

nu hat (MLE)      33.94 nu star (bias corrected)      18.3

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics on Detected Data Only

k hat (MLE)       2.828 k star (bias corrected MLE)       1.525

K-S Test Statistic       0.231 Kolmogorov-Smirnov GOF

5% K-S Critical Value       0.335 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Tests on Detected Observations Only

A-D Test Statistic       0.418 Anderson-Darling GOF Test

5% A-D Critical Value       0.702 Detected data appear Gamma Distributed at 5% Significance Level

97.5% KM Chebyshev UCL    467.3 99% KM Chebyshev UCL    655.5

   95% KM (z) UCL    233.6    95% KM Bootstrap t UCL    324

90% KM Chebyshev UCL    302.5 95% KM Chebyshev UCL    371.5

KM SD    146.6    95% KM (BCA) UCL    254.3

95% KM (t) UCL    243.2 95% KM (Percentile Bootstrap) UCL    236.8

Detected Data appear Normal at 5% Significance Level

Kaplan-Meier (KM) Statistics using Normal Critical Values and other Nonparametric UCLs

KM Mean    150.1 KM Standard Error of Mean      50.79

Lilliefors Test Statistic       0.278 Lilliefors GOF Test

5% Lilliefors Critical Value       0.325 Detected Data appear Normal at 5% Significance Level

Normal GOF Test on Detects Only

Shapiro Wilk Test Statistic       0.825 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Normal at 5% Significance Level

Mean of Logged Detects       5.231 SD of Logged Detects       0.648

Median Detects    157.8 CV Detects       0.714

Skewness Detects       1.395 Kurtosis Detects       1.179

Variance Detects  25943 Percent Non-Detects      40%

Mean Detects    225.5 SD Detects    161.1

Minimum Detect    100 Minimum Non-Detect      37

Maximum Detect    510 Maximum Non-Detect      77

Number of Detects       6 Number of Non-Detects       4

Number of Distinct Detects       6 Number of Distinct Non-Detects       3

General Statistics

Total Number of Observations      10 Number of Distinct Observations       9

Result (s4-cu)
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DL/2 is not a recommended method, provided for comparisons and historical reasons

SD in Original Scale    155.8 SD in Log Scale       1.053

   95% t UCL (Assumes normality)    239    95% H-Stat UCL    496.3

DL/2 Statistics

DL/2 Normal DL/2 Log-Transformed

Mean in Original Scale    148.7 Mean in Log Scale       4.525

KM SD (logged)       0.916    95% Critical H Value (KM-Log)       2.935

KM Standard Error of Mean (logged)       0.317

KM SD (logged)       0.916    95% Critical H Value (KM-Log)       2.935

KM Standard Error of Mean (logged)       0.317    95% H-UCL (KM -Log)    364.9

Statistics using KM estimates on Logged Data and Assuming Lognormal Distribution

KM Mean (logged)       4.583 KM Geo Mean      97.82

   95% BCA Bootstrap UCL    251.9    95% Bootstrap t UCL    342.3

   95% H-UCL (Log ROS)    488.4

SD in Original Scale    156.2 SD in Log Scale       1.05

   95% t UCL (assumes normality of ROS data)    238.7    95% Percentile Bootstrap UCL    232

Detected Data appear Lognormal at 5% Significance Level

Lognormal ROS Statistics Using Imputed Non-Detects

Mean in Original Scale    148.1 Mean in Log Scale       4.518

Lilliefors Test Statistic       0.191 Lilliefors GOF Test

5% Lilliefors Critical Value       0.325 Detected Data appear Lognormal at 5% Significance Level

Lognormal GOF Test on Detected Observations Only

Shapiro Wilk Test Statistic       0.906 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.788 Detected Data appear Lognormal at 5% Significance Level

   95% Gamma Approximate KM-UCL (use when n>=50)    301.6    95% Gamma Adjusted KM-UCL (use when n<50)    343.1

Gamma Kaplan-Meier (KM) Statistics

Approximate Chi Square Value (16.00, α)       7.965 Adjusted Chi Square Value (16.00, β)       7.002

80% gamma percentile (KM)    245.3 90% gamma percentile (KM)    365

95% gamma percentile (KM)    486.9 99% gamma percentile (KM)    774.8

nu hat (KM)      20.96 nu star (KM)      16

theta hat (KM)    143.2 theta star (KM)    187.6

Variance (KM)  21499 SE of Mean (KM)      50.79

k hat (KM)       1.048 k star (KM)       0.8

Estimates of Gamma Parameters using KM Estimates

Mean (KM)    150.1 SD (KM)    146.6

Approximate Chi Square Value (4.18, α)       0.794 Adjusted Chi Square Value (4.18, β)       0.576

95% Gamma Approximate UCL (use when n>=50)    712.4 95% Gamma Adjusted UCL (use when n<50)    982.5

nu hat (MLE)       4.066 nu star (bias corrected)       4.179

Adjusted Level of Significance (β)      0.0267

k hat (MLE)       0.203 k star (bias corrected MLE)       0.209

Theta hat (MLE)    665.6 Theta star (bias corrected MLE)    647.5

Maximum    510 Median    103.8

SD    167.2 CV       1.236

For gamma distributed detected data, BTVs and UCLs may be computed using gamma distribution on KM estimates

Minimum      0.01 Mean    135.3

Gamma ROS Statistics using Imputed Non-Detects

GROS may not be used when data set has > 50% NDs with many tied observations at multiple DLs

GROS may not be used when kstar of detects is small such as <1.0, especially when the sample size is small (e.g., <15-20)

For such situations, GROS method may yield incorrect values of UCLs and BTVs

This is especially true when the sample size is small.
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5% Lilliefors Critical Value       0.262 Data Not Lognormal at 5% Significance Level

Data appear Approximate Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.262 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.861 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    872.9    95% Adjusted Gamma UCL (use when n<50)    898.3

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value    185.6

MLE Mean (bias corrected)    742 MLE Sd (bias corrected)    221.4

Approximate Chi Square Value (0.05)    191

Theta hat (MLE)      46.51 Theta star (bias corrected MLE)      66.05

nu hat (MLE)    319 nu star (bias corrected)    224.7

Detected data appear Gamma Distributed at 5% Significance Level

Gamma Statistics

k hat (MLE)      15.95 k star (bias corrected MLE)      11.23

K-S Test Statistic       0.242 Kolmogorov-Smirnov Gamma GOF Test

5% K-S Critical Value       0.266 Detected data appear Gamma Distributed at 5% Significance Level

Gamma GOF Test

A-D Test Statistic       0.552 Anderson-Darling Gamma GOF Test

5% A-D Critical Value       0.725 Detected data appear Gamma Distributed at 5% Significance Level

   95% Modified-t UCL (Johnson-1978)    842.7

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

   95% Student's-t UCL    845.4    95% Adjusted-CLT UCL (Chen-1995)    817.5

5% Lilliefors Critical Value       0.262 Data appear Normal at 5% Significance Level

Data appear Normal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Normal at 5% Significance Level

Lilliefors Test Statistic       0.207 Lilliefors GOF Test

Normal GOF Test

Shapiro Wilk Test Statistic       0.925 Shapiro Wilk GOF Test

SD    178.4 Std. Error of Mean      56.41

Coefficient of Variation       0.24 Skewness     -0.907

Minimum    390 Mean    742

Maximum    970 Median    755

Total Number of Observations      10 Number of Distinct Observations       9

Number of Missing Observations       0

Result (wg-ev)

General Statistics

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% KM (t) UCL    243.2

Nonparametric Distribution Free UCL Statistics

Detected Data appear Normal Distributed at 5% Significance Level
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5% K-S Critical Value       0.267 Detected data appear Gamma Distributed at 5% Significance Level

Detected data appear Gamma Distributed at 5% Significance Level

5% A-D Critical Value       0.727 Detected data appear Gamma Distributed at 5% Significance Level

K-S Test Statistic       0.225 Kolmogorov-Smirnov Gamma GOF Test

Gamma GOF Test

A-D Test Statistic       0.47 Anderson-Darling Gamma GOF Test

   95% Student's-t UCL    379.2    95% Adjusted-CLT UCL (Chen-1995)    394.4

   95% Modified-t UCL (Johnson-1978)    382.8

Data appear Approximate Normal at 5% Significance Level

Assuming Normal Distribution

   95% Normal UCL    95% UCLs (Adjusted for Skewness)

Lilliefors Test Statistic       0.239 Lilliefors GOF Test

5% Lilliefors Critical Value       0.262 Data appear Normal at 5% Significance Level

Normal GOF Test

Shapiro Wilk Test Statistic       0.823 Shapiro Wilk GOF Test

5% Shapiro Wilk Critical Value       0.842 Data Not Normal at 5% Significance Level

Coefficient of Variation       0.417 Skewness       1.676

Maximum    610 Median    258

SD    127.4 Std. Error of Mean      40.3

Number of Missing Observations       0

Minimum    190 Mean    305.4

Result (wg-wv)

General Statistics

Total Number of Observations      10 Number of Distinct Observations      10

Note: For highly negatively-skewed data, confidence limits (e.g., Chen, Johnson, Lognormal, and Gamma) may not be

reliable.  Chen's and Johnson's methods provide adjustments for positvely skewed data sets.

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

Suggested UCL to Use

95% Student's-t UCL    845.4

   90% Chebyshev(Mean, Sd) UCL    911.2    95% Chebyshev(Mean, Sd) UCL    987.9

 97.5% Chebyshev(Mean, Sd) UCL   1094    99% Chebyshev(Mean, Sd) UCL   1303

   95% Hall's Bootstrap UCL    819.4    95% Percentile Bootstrap UCL    824

   95% BCA Bootstrap UCL    818

   95% CLT UCL    834.8    95% Jackknife UCL    845.4

   95% Standard Bootstrap UCL    832.3    95% Bootstrap-t UCL    829.1

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL   1033  97.5% Chebyshev (MVUE) UCL   1158

   99% Chebyshev (MVUE) UCL   1404

Assuming Lognormal Distribution

   95% H-UCL    897.1    90% Chebyshev (MVUE) UCL    943.3

Maximum of Logged Data       6.877 SD of logged Data       0.28

Lognormal Statistics

Minimum of Logged Data       5.966 Mean of logged Data       6.578
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Recommendations are based upon data size, data distribution, and skewness.

These recommendations are based upon the results of the simulation studies summarized in Singh, Maichle, and Lee (2006).

However, simulations results will not cover all Real World data sets; for additional insight the user may want to consult a statistician.

When a data set follows an approximate (e.g., normal) distribution passing one of the GOF test

When applicable, it is suggested to use a UCL based upon a distribution (e.g., gamma) passing both GOF tests in ProUCL

Note: Suggestions regarding the selection of a 95% UCL are provided to help the user to select the most appropriate 95% UCL.

Suggested UCL to Use

95% Student's-t UCL    379.2

   90% Chebyshev(Mean, Sd) UCL    426.2    95% Chebyshev(Mean, Sd) UCL    481

 97.5% Chebyshev(Mean, Sd) UCL    557    99% Chebyshev(Mean, Sd) UCL    706.3

   95% Hall's Bootstrap UCL    477.7    95% Percentile Bootstrap UCL    371.1

   95% BCA Bootstrap UCL    388

   95% CLT UCL    371.6    95% Jackknife UCL    379.2

   95% Standard Bootstrap UCL    368.6    95% Bootstrap-t UCL    441.5

Nonparametric Distribution Free UCL Statistics

Data appear to follow a Discernible Distribution at 5% Significance Level

Nonparametric Distribution Free UCLs

   95% Chebyshev (MVUE) UCL    457.5  97.5% Chebyshev (MVUE) UCL    524.1

   99% Chebyshev (MVUE) UCL    654.8

Assuming Lognormal Distribution

   95% H-UCL    391.9    90% Chebyshev (MVUE) UCL    409.6

Maximum of Logged Data       6.413 SD of logged Data       0.364

Lognormal Statistics

Minimum of Logged Data       5.247 Mean of logged Data       5.657

5% Lilliefors Critical Value       0.262 Data appear Lognormal at 5% Significance Level

Data appear Lognormal at 5% Significance Level

5% Shapiro Wilk Critical Value       0.842 Data appear Lognormal at 5% Significance Level

Lilliefors Test Statistic       0.204 Lilliefors Lognormal GOF Test

Lognormal GOF Test

Shapiro Wilk Test Statistic       0.915 Shapiro Wilk Lognormal GOF Test

Assuming Gamma Distribution

   95% Approximate Gamma UCL (use when n>=50))    386.3    95% Adjusted Gamma UCL (use when n<50)    402.7

Adjusted Level of Significance      0.0267 Adjusted Chi Square Value      84.67

MLE Mean (bias corrected)    305.4 MLE Sd (bias corrected)    129.2

Approximate Chi Square Value (0.05)      88.28

Theta hat (MLE)      38.74 Theta star (bias corrected MLE)      54.69

nu hat (MLE)    157.6 nu star (bias corrected)    111.7

Gamma Statistics

k hat (MLE)       7.881 k star (bias corrected MLE)       5.584
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