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1 Introduction 

1.1 General  

This interim cleanup action report describes efforts completed to remediate soils contaminated by a 

release of dielectric fluid (mineral oil) from a large (25,000 kVA) substation-type electrical transformer. 

The subject transformer is owned and maintained by Tanner Electric, which is an electrical utility 

cooperative based in North Bend, Washington. According to information provided by Tanner Electric, 

vandals broke into their North Bend yard, where the transformer was being stored, and drained the oil 

reservoir (~2,800 gallons) to access metal components inside the transformer. The oil drained directly to 

and impacted the soils underlying the transformer. 

On July 26, 2023, upon discovering the release, Tanner Electric personnel reported the incident to 

Ecology via ERTS. A copy of the ERTS report (No. 724369) is included in Appendix A. Tanner Electric then 

contracted with US Ecology/NRC to conduct remedial excavation of the impacted soils. Tanner Electric 

also retained the services of Russell Post Environmental Consulting and Robinson Noble (a subsidiary of 

Terraphase Engineering, Inc.) to provide environmental oversight of the project. The remediation efforts 

documented in this report were performed as an independent remedial action as described in Chapter 

173-340-515 WAC (Washington State Model Toxics Control Act). 

1.2 Transformer Details  

Information provided by Tanner Electric indicates that the subject transformer (Serial No. 21051400621) 

was manufactured by CG Power Systems USA, Inc. in 2015 and has a reservoir capacity of 2,815 gallons. 

The use of PCBs in dielectric fluid was abolished in 1985 and placards on the subject transformer 

indicate that it utilizes non-PCB-containing mineral oil. Recent test results for the transformer oil are 

provided in Appendix A and photographs of the transformer placards are included in Appendix B. 

1.3 Site Location and Description  

The Tanner Electric storage yard is located at 44711 SE North Bend Way in North Bend, Washington. This 

property is identified by the King County Assessor as tax parcel 1423089032. A vicinity map is presented 

in Figure 1 and an aerial detail is shown on Figure 2. A copy of the King County Assessor’s property 

report for Parcel 1423089032 is provided in Appendix A. As shown on Figure 2, the area of the mineral 

oil release (herein referred to as the site) lies partially within the Tanner Electric storage yard property 

(King County Parcel 1423089032) and partially within the WSDOT right-of-way for Interstate 90. The site 

is specifically located within Section 14 of Township 23 North, Range 08 East, relative to the Willamette 

Meridian. 

The storage yard property is presently undeveloped with any structures. The property is currently 

occupied by a large gravel parking area that is enclosed by a chain-link fence and used to store various 

electrical equipment and appurtenances (i.e., electrical transformers, power poles, etc.). As shown on 
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Figure 2 and discussed below in Section 1.3.1, there is an old 6-inch diameter water well on the property 

that was reportedly constructed by the previous owners for potable water supply.  

The site lies within the flood plain between the Middle and South Forks of the Snoqualmie River. The 

topography of the site is relatively flat and occurs at an elevation of approximately 525 feet above MSL. 

There are no surface water bodies on the site. The closest surface water body is the Middle Fork of the 

Snoqualmie River, which is located approximately 500 feet north of the site at its closest point. The 

South Fork of the Snoqualmie River is located approximately 1,500 feet south of the site, and both the 

Middle and South Forks flow generally west-northwest and conjoin at a point approximately 4 miles 

northwest of the site. 

1.3.1 Geology and Hydrogeology 

Tabor and others (USGS 2000) map the surface geology of the site and surrounding area as Quaternary 

alluvium (Qa) associated with the nearby Snoqualmie River. Alluvial deposits generally consist of sand- 

through cobble-size material with a silt- to sand-size matrix. During remedial excavation (Section 2.1), 

materials consistent with alluvium were encountered to a depth of 24 feet. 

No groundwater was encountered during remedial excavation. However, given the depth of the 

alluvium and the proximity of the site to the Snoqualmie River, it is likely that groundwater below the 

site is in hydraulic continuity with the river and fluctuates seasonally with changes in river stage. At the 

start of this project, the bottom of the old 6-inch well (see Figure 2) was measured at a depth of 33 feet 

bgs and the well was dry. The level of the nearby Snoqualmie River was also observed to be “low”. As 

part of a pilot infiltration study for the construction of a new substation at the site, Tanner Electric 

measured water levels in the old 6-inch well approximately monthly for a period of just under one year 

(January 25, 2017 to January 9, 2018). During this period, water levels in the well fluctuated from a low 

of 37 feet bgs in November to a high of 23 feet bgs in April. A copy of the infiltration study is provided in 

Appendix A. We presume that the seasonal fluctuation of the groundwater below the site is currently 

similar to the fluctuation in 2017, and we estimate that the depth to groundwater was between 35 and 

40 feet during the remedial actions described in this report. 

2 Site Cleanup Actions 

2.1 Remedial Excavation 

On August 3, 2023, personnel from Tanner Electric, US Ecology/NRC, and Robinson Noble met on site to 

further assess the spill and discuss the logistics for conducting remedial excavation. The excavation of 

impacted soils commenced that same day. Inspection of the spill area revealed obvious dark brown to 

black surface staining covering an area approximately 30 x 30 feet square. Remedial excavation began 

near the center of the stained area using tracked excavators and continued down and outward toward 

the margins of the impacted area. The excavated soils were temporally stockpiled on plastic sheeting 

adjacent to the excavation area, and subsequently loaded into dump-trucks and removed from the site. 
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In general, remedial excavation proceeded down and outward until visual field screening indicated that 

the limits of the impacted soils had been reached. Confirmation soil samples were then collected at the 

margins of remedial excavation and submitted to a laboratory for analysis of mineral oil. Based on the 

information provided by Tanner Electric regarding the age and composition of the dielectric fluid used in 

the subject transformer (see Section 1.2), it was determined that mineral oil was the only COC. During 

remedial excavation, additional performance samples of obviously impacted soils were also collected 

and analyzed to better characterize the nature of the release. 

Figure 3 shows the aerial extent of the remedial excavation and the location of the conformation and 

performance samples collected during this project. Figure 4 shows two representative profiles (Cross 

Sections AA’ and BB’) that depict the vertical extent of the remedial excavation. As shown on Figures 3 

and 4, the remedial excavation covers an area measuring approximately 45 x 78 feet and extends to a 

maximum depth of 24 feet near the center of the excavation. As also shown on Figures 3 and 4, 

additional “benching” areas were excavated outside of the impacted area to allow for stabilization of 

the excavation and access for deeper remedial excavation. It is estimated that a total of approximately 

1,325 cubic yards of impacted soil was excavated and removed from the site. 

As shown on Figures 3 and 4, remedial excavation was extended to the lateral margins of the impacted 

area. However, deeper mineral oil contamination near the center of the spill area could not be reached 

with excavation, so some residual impacts at depth (below 24 feet) were left in place. Rough mass 

balance calculations suggest that approximately half of the mineral released (~1,400 gallons) was 

recovered through remedial excavation. Considering the high porosity and hydraulic conductivity of the 

alluvial materials at the site, it is presumed that a large percentage of the mineral oil that was not 

recovered migrated vertically downward to the water table where it was then dispersed downgradient 

and is no longer recoverable.          

2.1.1 Laboratory Analyses and Analytical Results  

The MTCA Method A soil CUL for mineral oil is 4,000 mg/kg, which was the target soil CUL for this 

project. All soil samples were submitted to Libby Environmental, Inc. (Libby) for analyses of mineral oil 

using Ecology Test Method NWTPH-Dx/Dx Extended. Soil samples were analyzed in part at Libby’s fixed 

laboratory facility and in part using an on-site mobile laboratory. Analytical results are shown on Figures 

3 and 4 and summarized below in Tables 1 through 3. Libby’s complete laboratory reports, along with 

representative chromatograms are included in Appendix C. 

 

Table 1 Soil Analytical Results (performance samples)   

Sample Number Location (description) Depth (feet) Result (mg/kg) 

SS2-2 East Side of Excavation (surrounding soils removed) 2 4,700 

SS3-6 Center of Excavation (surrounding soils removed) 6 14,000 

MTCA Method A Soil CUL for unrestricted land use 4,000 

Table notes: Bolded values indicate the concentration exceeds the applicable CUL 
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Table 2 Soil Analytical Results (confirmation samples)   

Sample Number Location (description) Depth (feet) Result (mg/kg) 

SS1-21 Base 21 2,300 

SS4-14 North Wall 14 1,100 

SS5-14 West Wall 14 <110 

SS6-13 South Wall 13 <110 

SS7-13 East Wall 13 <110 

SS8-21 Base (additional soil removed below 21’) 21 5,100 

SS9-15 West Wall 15 1,900 

SS10-15 East Wall 15 <110 

SS11-6 East Wall 6 <110 

SS12-6 East Wall 6 <110 

SS13-6 South Wall 6 <110 

SS14-6 South Wall 6 <110 

SS15-6 West Wall 6 <100 

SS16-6 West Wall 6 <110 

SS17-6 West Wall 6 <110 

SS18-6 West Wall 6 800 

SS19-6 North Wall 6 <110 

SS20-6 North Wall 6 <110 

SS21-6 East Wall 6 310 

SS22-6 East Wall 6 <110 

SS23-24 Base (no additional soil removed below 24’) 24 5,200 

SS24-24 Base (no additional soil removed below 24’) 24 4,900 

MTCA Method A Soil CUL for unrestricted land use 4,000 

Table notes: Bolded values indicate the concentration exceeds the applicable CUL 

As shown above in Table 1, the mineral oil concentrations within the visually impacted soils 

(performance samples) ranged from 4,700 mg/kg near the outer margins of the impacted area to 14,000 

mg/kg near the central portion of the impacted area. As shown above in Table 2 (and on Figures 3 and 

4), all the confirmation samples collected from the final margins of the remedial excavation, except for 

soil samples SS23-24 and SS24-24, were either below the laboratory reporting limit (RL) or the 4,000 

mg/kg MTCA Method A soil cleanup level for mineral oil. Laboratory analysis of soil samples SS23-24 and 

SS24-24, which were collected from the final base of the remedial excavation, indicated respective 

mineral oil concentrations of 5,200 and 4,900 mg/kg, which both exceed the 4,000 mg/kg CUL. 
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In addition to the performance and confirmation samples discussed above, stockpile samples from the 

additional material excavated from the area outside the remedial excavation (see Figure 3) were also 

analyzed to determine if these materials were suitable for use as backfill. Approximately 60 cubic yards 

of material from this area were deemed “clean enough” to use as backfill based on visual and olfactory 

field screening. The rest of the materials excavated from this area (~180 cubic yards) were considered 

“suspect” based on field screening results and added to the materials to be hauled off site. For the 60 

cubic yards of material deemed suitable for use as backfill, four stockpile soil samples (designated as SP1 

through SP4) were analyzed for mineral oil. Laboratory analyses of these stockpile samples indicated 

mineral concentrations of <110, 240, 200, and <110 mg/kg, respectively, with an average concentration 

of 138 mg/kg. These values are within the criteria specified in Table 12.1 of Ecology’s Guidance for 

Remediation of Petroleum Contaminated Sites (Ecology Publication No. 10-09-057) for use as backfill 

above the water table. Table 3 below presents the analytical results for the stockpile samples. The 

complete laboratory results are provided in Appendix C. 

Table 3 Soil Analytical Results (stockpile samples) 

Sample Number Result (mg/kg) 

SP1 <110 

SP2 240 

SP3 200 

SP4 <110 

Average 138 

2.1.2 Sample Collection Procedures, Laboratory Qualifications, and 
Analytical QA/QC  

All soil samples for this project were collected directly into pre-cleaned, laboratory-supplied, 4oz glass 

jars. Samples to be delivered to Libby’s fixed laboratory were placed in a cooler containing Blue Ice® and 

maintained at temperatures below 4° Celsius pending delivery to the laboratory. Samples delivered to 

the on-site mobile laboratory were either analyzed immediately or preserved as appropriate by Libby’s 

on-site chemist. All soil samples were delivered to the laboratory under appropriate chain-of-custody 

procedures and analyzed within prescribed holding times. 

The laboratory utilized for this project (Libby Environmental, Inc.) is accredited in the State of 

Washington for the particular analyses performed. Libby provided required QA/QC analyses with each of 

their laboratory reports. Our review of these QA/QC analyses did not reveal any discrepancies that 

would affect our final interpretations, conclusions, and/or use of these data. The complete laboratory 

reports from Libby, including the required QA/QC analyses, are included in Appendix C. 
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2.2 ORC Application and Backfill 

Prior to backfilling the remedial excavation, 760 lbs. of an oxygen release compound (Regenesis ORC-

Advanced®) was applied over the base of the excavation. The intent of the ORC application is to treat 

residual contamination through enhancement of bioremediation. Following placement of the ORC, the 

excavation was backfilled with clean imported material to approximately 13 feet below the existing 

grade. The 60 yards of material with low-level mineral oil impact (discussed above in Section 2.1.1) was 

then placed between approximately 13 to 12 feet bgs and the remainder of the excavation backfilled 

with additional clean imported material to grade.    

2.3 Disposal 

US Ecology/NRC had the impacted soils transported from the site to the Rosevelt Regional Landfill via 

Rosevelt Services’ Seattle transfer station. Disposal records indicate that a total of 2,224.65 tons of 

impacted soils were removed from the site and delivered to the landfill. A copy of the disposal record is 

included in Appendix A. 

3 Summary of Remedial Actions 
As a result of vandalism, approximately 2,800 gallons of dielectric fluid (mineral oil) was released from a 

substation-type transformer being stored at Tanner Electric’s storage yard in North Bend, Washington.   

Approximately 2,225 tons of soil impacted by the release were excavated and transported off-site to a 

permitted disposal facility. Rough estimates suggest that approximately half the mineral oil released was 

recovered through remedial excavation. The remaining oil has likely been dispersed through the porous 

alluvium at the site and is unlikely to be recoverable. Field observations, together with confirmation 

sampling indicate that all the impacted soil to a depth of approximately 24 feet was successfully 

excavated, but some residual soil impacts remain below this depth. Prior to backfilling, the residual 

contamination at the base of the remedial excavation was treated with ORC to enhance bioremediation. 

It is our opinion that Tanner Electric has to date made all reasonable efforts to address and remediate 

the release, and additional remedial actions will likely have minimal effect. 

Tanner Electric is planning to develop the storage yard property as an electrical substation with a 

projected completion date some time in 2026. The planned development includes oil spill containment 

and increased security measures, which should significantly reduce the possible recurrence of similar 

releases in the future.   

4 Limitations 
This document was prepared solely for Tanner Electric Cooperative in accordance with professional 

standards at the time the services were performed and in accordance with the contract between Tanner 
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TAX ROLL HISTORY

Account
Valued
Year

Tax
Year

Omit
Year

Levy
Code

Appraised
Land

Value ($)

Appraised
Imps

Value ($)

Appraised
Total

Value ($)

New
Dollars

($)

Taxable
Land

Value ($)

Taxable
Imps
Value

($)

Taxable
Total

Value ($)

Tax
Value

Reason

142308903202 2023 2024 1925 1,787,700 0 1,787,700 0 1,787,700 0 1,787,700

142308903202 2022 2023 1925 1,340,700 0 1,340,700 0 1,340,700 0 1,340,700

142308903202 2021 2022 1925 446,900 0 446,900 0 446,900 0 446,900

142308903202 2020 2021 1925 446,900 0 446,900 0 446,900 0 446,900

142308903202 2019 2020 1925 446,900 0 446,900 0 446,900 0 446,900

142308903202 2018 2019 1925 335,100 1,000 336,100 0 335,100 1,000 336,100

142308903202 2017 2018 1925 335,100 1,000 336,100 0 335,100 1,000 336,100

142308903202 2016 2017 1925 372,400 1,000 373,400 0 372,400 1,000 373,400

142308903202 2015 2016 1925 372,400 1,000 373,400 0 372,400 1,000 373,400

142308903202 2014 2015 1925 521,400 1,000 522,400 0 521,400 1,000 522,400

142308903202 2013 2014 1925 521,400 1,000 522,400 0 521,400 1,000 522,400

142308903202 2012 2013 1925 670,300 1,000 671,300 0 670,300 1,000 671,300

142308903202 2011 2012 1925 670,300 1,000 671,300 0 670,300 1,000 671,300

142308903202 2010 2011 1925 670,300 1,000 671,300 0 670,300 1,000 671,300

142308903202 2009 2010 6675 670,300 1,000 671,300 0 670,300 1,000 671,300

142308903202 2008 2009 6675 558,600 21,000 579,600 0 558,600 21,000 579,600

142308903202 2007 2008 6675 521,400 1,000 522,400 0 521,400 1,000 522,400

142308903202 2006 2007 6675 281,500 18,500 300,000 0 281,500 18,500 300,000

142308903202 2005 2006 6675 297,900 26,700 324,600 0 297,900 26,700 324,600

142308903202 2004 2005 6675 297,900 1,000 298,900 0 297,900 1,000 298,900

142308903202 2003 2004 6675 297,900 1,000 298,900 0 297,900 1,000 298,900

142308903202 2002 2003 6675 186,200 1,000 187,200 0 186,200 1,000 187,200

142308903202 2001 2002 6675 148,900 1,000 149,900 0 148,900 1,000 149,900

142308903202 2000 2001 6675 111,700 5,000 116,700 0 111,700 5,000 116,700

142308903202 1999 2000 6675 111,700 5,000 116,700 0 111,700 5,000 116,700

142308903202 1998 1999 6675 111,700 5,000 116,700 0 111,700 5,000 116,700

142308903202 1997 1998 6675 0 0 0 0 100,000 5,000 105,000

142308903202 1996 1997 6675 0 0 0 0 100,000 5,000 105,000

142308903202 1994 1995 6675 0 0 0 0 100,000 5,000 105,000

142308903202 1992 1993 6675 0 0 0 0 68,400 14,000 82,400

142308903202 1990 1991 6675 0 0 0 0 51,300 14,000 65,300

142308903202 1988 1989 6675 0 0 0 0 51,300 14,000 65,300

142308903202 1986 1987 6675 0 0 0 0 44,400 14,000 58,400

142308903202 1985 1986 6675 0 0 0 0 24,600 14,000 38,600

142308903202 1984 1985 6675 0 0 0 0 15,600 14,000 29,600

142308903202 1982 1983 6675 0 0 0 0 8,200 15,000 23,200

SALES HISTORY

Excise
Number

Recording
Number

Document
Date

Sale Price Seller Name Buyer Name Instrument
Sale

Reason

2709150 20150108001612 1/6/2015 $350,000.00

ANDERSON
KATHLEEN R
MOON+ANDERSON
VICTOR
ALLEN+RUSSELL
DEAN

TANNER
ELECTRIC
COOPERATIVE

Statutory
Warranty
Deed

Estate
Settlement

1671116 199903051700 2/11/1999 $0.00 ANDERSON RUTH V
ANDERSON
VICTOR A ET
AL

Quit Claim
Deed

Partial
Interest
(love and
affection,
gift)

REVIEW HISTORY

PERMIT HISTORY
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Photographs  
 

  



 

 

Client: Tanner Electric Cooperative  

Photo Log Project: Interim Cleanup Action Report 
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Photograph 1:  

Transformer 
Manufacture’s Placard  

 

Photograph 2:  

Transformer Placard 

Near Drain  
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Photograph 3:  

View of release area 
prior to remedial 
excavation  

 

Photograph 4:  

View of remedial 
excavation looking 
southeast  
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Photograph 5:  

View of excavation 

from land surface 

toward the south 

(WSDOT right‐of‐way 

in the background) 

 

 

Photograph 6:  

View of excavation 
looking up toward the 
northwest (note; 
typical alluvial 
materials)  
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Appendix C  

Laboratory Reports  



Libby Environmental, Inc.
3322 South Bay Road NE  �  Olympia, WA 98506-2957

Phone (360) 352-2110 � libbyenv@gmail.com

August 14, 2023

Woodinville, WA 98072

17625 130th Avenue NE, Suite 102

Max Wills

Enclosed are the results of analyses for samples received by our laboratory on 8/10/2023.  

Applicable detection limits and QA/QC data are included. The sample(s) will be disposed of within 30 days 

unless we are contacted to arrange long term storage.

Libby Environmental, Inc. appreciates the opportunity to have provided analytical services for this project. If you 

have any further questions about the data report, please feel free to contact us. It was a pleasure working with you 

on this project, and we are looking forward to the next opportunity to work together.

RE:  North Bend Transformer Spill

Work Order Number: L23H033

Robinson Noble, Inc.

Sincerely, 

Senior Chemist

Sherry Chilcutt

Page 1 of 23



P
a
g

e
 2

 o
f 
2
3



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Notes and Definitions 

Item Definition

High concentration of co-eluting target compounds interfering with surrogate recovery. Outlying surrogate recoveries expected.F

RL      Reporting Limit

ND      Analyte NOT DETECTED at or above the reporting limit

DET      Analyte DETECTED at or above the reporting limit

Qual      Qualifier

                 All results reported on an "as received" basis unless indicated by "Dry"

RPD      Relative Percent Difference

%REC      Percent Recovery

Parent      Sample that was matrix spiked or duplicated

Work Order Sample Summary

Sample Lab ID Matrix Date Sampled Date Received

SS1-21L23H033-01 08/10/202308/09/2023Soil

SS2-2L23H033-02 08/10/202308/09/2023Soil

SS3-6L23H033-03 08/10/202308/09/2023Soil

SS4-14L23H033-04 08/10/202308/10/2023Soil

SS5-14L23H033-05 08/10/202308/10/2023Soil

SS6-13L23H033-06 08/10/202308/10/2023Soil

SS7-13L23H033-07 08/10/202308/10/2023Soil

SP-1L23H033-08 08/10/202308/10/2023Soil

SS8-21L23H033-09 08/10/202308/10/2023Soil

SS9-15L23H033-10 08/10/202308/10/2023Soil

SS10-15L23H033-11 08/10/202308/10/2023Soil

SS11-6L23H033-12 08/10/202308/10/2023Soil

SS12-6L23H033-13 08/10/202308/10/2023Soil

SS13-6L23H033-14 08/10/202308/10/2023Soil

SS14-6L23H033-15 08/10/202308/10/2023Soil

SS15-6L23H033-16 08/10/202308/10/2023Soil

SS16-6L23H033-17 08/10/202308/10/2023Soil

[TOC_1]Samples in 

Report[TOC]

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 3 of 23
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Electric and Robinson Noble/Terraphase Engineering dated August 5, 2023. The statements and 

conclusions provided in this report are based on generally accepted geologic and environmental 

practices. Some information referenced in this report was provided by outside sources, which are 

presumed to be fully accurate. Unless specifically stated in this report, no warranty, expressed or 

implied, is made.  

5 References 
Tabor, R.W., Frizzell Jr., V.A., Booth, D.B., and Waitt, R.B, 2000; Geologic Map of the Snoqualmie Pass 

30x60 min. Quadrangle, Washington, USGS Geologic Investigations Series, Map I-2538.  

Washington State Department of Ecology, Toxics Cleanup Program and The Ecology Environmental 

Laboratory, Analytical Methods for Petroleum Hydrocarbons, June 1997, Publication No. ECY 97-602. 

Washinton State Department of Ecology, Toxics Cleanup Program, Model Toxics Control Act Cleanup 

Regulation and Statute, Chapter 173-340 WAC (Chapter 70.105D RCW), amended February 2001, 

Publication No. 94-06. 

Washington State Department of Ecology, Toxics Cleanup Program, Guidance for Remediation of 

Petroleum Contaminated Sites, Revised June 2016, Publication No. 10-09-057. 

Washington State Department of Ecology, Toxics Cleanup Program, Cleanup Levels and Risk Calculations 

(CLARC II), updated July 2022, Publication No. 94-145. 

 



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Libby Environmental Sample Detection Summary 

 Analyte Result Qual RLUnits Method

Sample: SS1-21 Lab#: L23H033-01

2300 110mg/kg dry NWTPH-Dx/DxMineral Oil

Sample: SS2-2 Lab#: L23H033-02

4700 330mg/kg dry NWTPH-Dx/DxMineral Oil

Sample: SS3-6 Lab#: L23H033-03

14000 320mg/kg dry NWTPH-Dx/DxMineral Oil

Sample: SS4-14 Lab#: L23H033-04

1100 110mg/kg dry NWTPH-Dx/DxMineral Oil

Sample: SS8-21 Lab#: L23H033-09

5100 110mg/kg dry NWTPH-Dx/DxMineral Oil

Sample: SS9-15 Lab#: L23H033-10

1900 100mg/kg dry NWTPH-Dx/DxMineral Oil

Note: If no entry is made, then no target compounds were detected.

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 4 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  

Client Sample ID:  SS1-21 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-01  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil 2300 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 130% 43.6-129 08/10/2023 PBF

Moisture by ASTM D2216-19 

Moisture 9.1 0.50 % 08/11/2023 SG

[TOC_1]Sample Results[TOC]

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 5 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS2-2 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-02  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil 4700 330 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 150% 43.6-129 08/10/2023 PBF

Moisture by ASTM D2216-19 

Moisture 9.8 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 6 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS3-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-03  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil 14000 320 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 278% 43.6-129 08/10/2023 PBF

Moisture by ASTM D2216-19 

Moisture 5.0 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 7 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS4-14 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-04  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil 1100 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 113% 43.6-129 08/10/2023 PB

Moisture by ASTM D2216-19 

Moisture 9.7 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 8 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS5-14 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-05  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 80.2% 43.6-129 08/10/2023 PB

Moisture by ASTM D2216-19 

Moisture 6.2 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 9 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS6-13 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-06  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 78.6% 43.6-129 08/10/2023 PB

Moisture by ASTM D2216-19 

Moisture 6.2 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 10 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS7-13 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-07  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 78.0% 43.6-129 08/10/2023 PB

Moisture by ASTM D2216-19 

Moisture 4.9 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 11 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SP-1 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-08  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 82.1% 43.6-129 08/10/2023 PB

Moisture by ASTM D2216-19 

Moisture 8.6 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 12 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS8-21 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-09  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil 5100 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 268% 43.6-129 08/10/2023 PBF

Moisture by ASTM D2216-19 

Moisture 6.7 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 13 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS9-15 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-10  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil 1900 100 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 150% 43.6-129 08/10/2023 PBF

Moisture by ASTM D2216-19 

Moisture 4.6 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 14 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS10-15 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-11  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 83.1% 43.6-129 08/10/2023 PB

Moisture by ASTM D2216-19 

Moisture 6.0 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 15 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS11-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-12  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 95.8% 43.6-129 08/10/2023 PB

Moisture by ASTM D2216-19 

Moisture 5.0 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 16 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS12-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-13  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 76.3% 43.6-129 08/10/2023 PB

Moisture by ASTM D2216-19 

Moisture 8.0 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 17 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS13-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-14  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 92.0% 43.6-129 08/10/2023 PB

Moisture by ASTM D2216-19 

Moisture 7.1 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 18 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS14-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-15  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 104% 43.6-129 08/10/2023 PB

Moisture by ASTM D2216-19 

Moisture 7.5 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 19 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS15-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-16  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 100 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 79.3% 43.6-129 08/10/2023 PB

Moisture by ASTM D2216-19 

Moisture 2.6 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 20 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS16-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H033-17  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/10/2023 PB

Surrogate: 2-FBP 89.0% 43.6-129 08/10/2023 PB

Moisture by ASTM D2216-19 

Moisture 7.7 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 21 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Result RL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control

Mineral Oil by NWTPH-Dx/Dx

Batch:  BXH0064 - Extraction

Prepared & Analyzed: 8/10/2023Blank (BXH0064-BLK1)

Mineral Oil ND 100 mg/kg wet

20.0 43.6-129Surrogate: 2-FBP 11723.3 ug/mL

Prepared & Analyzed: 8/10/2023Parent: L23H033-08Duplicate (BXH0064-DUP1)

Mineral Oil ND 110 ND 35mg/kg dry

20.0 43.6-129Surrogate: 2-FBP 79.115.8 ug/mL

Prepared & Analyzed: 8/10/2023Parent: L23H033-17Duplicate (BXH0064-DUP2)

Mineral Oil ND 110 ND 35mg/kg dry

20.0 43.6-129Surrogate: 2-FBP 82.516.5 ug/mL

[TOC_1]Quality Assurance 

Results[TOC]

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 22 of 23



Project: North Bend Transformer Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  13:09Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H033

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Result RL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Moisture by ASTM D2216-19

Batch:  BXH0061 - Gen Chem

Prepared & Analyzed: 8/11/2023LCS (BXH0061-BS1)

Moisture 17 17.0 90-115101%

Prepared & Analyzed: 8/11/2023LCS (BXH0067-BS1)

Moisture 17 17.0 90-115101%

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 23 of 23



Libby Environmental, Inc.
3322 South Bay Road NE  �  Olympia, WA 98506-2957

Phone (360) 352-2110 � libbyenv@gmail.com

August 14, 2023

Woodinville, WA 98072

17625 130th Avenue NE, Suite 102

Max Wills

Enclosed are the results of analyses for samples received by our laboratory on 8/10/2023.  

Applicable detection limits and QA/QC data are included. The sample(s) will be disposed of within 30 days 

unless we are contacted to arrange long term storage.

Libby Environmental, Inc. appreciates the opportunity to have provided analytical services for this project. If you 

have any further questions about the data report, please feel free to contact us. It was a pleasure working with you 

on this project, and we are looking forward to the next opportunity to work together.

RE:  Tanner Electric, NB Spill

Work Order Number: L23H044

Robinson Noble, Inc.

Sincerely, 

Senior Chemist

Sherry Chilcutt

Page 1 of 13
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Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  12:41Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H044

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Notes and Definitions 

Item Definition

RL      Reporting Limit

ND      Analyte NOT DETECTED at or above the reporting limit

DET      Analyte DETECTED at or above the reporting limit

Qual      Qualifier

                 All results reported on an "as received" basis unless indicated by "Dry"

Work Order Sample Summary

Sample Lab ID Matrix Date Sampled Date Received

SS17-6L23H044-01 08/10/202308/10/2023Soil

SS18-6L23H044-02 08/10/202308/10/2023Soil

SS19-6L23H044-03 08/10/202308/10/2023Soil

SS20-6L23H044-04 08/10/202308/10/2023Soil

SS21-6L23H044-05 08/10/202308/10/2023Soil

SS22-6L23H044-06 08/10/202308/10/2023Soil

[TOC_1]Samples in 

Report[TOC]

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 3 of 13



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  12:41Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H044

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Libby Environmental Sample Detection Summary 

 Analyte Result Qual RLUnits Method

Sample: SS18-6 Lab#: L23H044-02

800 110mg/kg dry NWTPH-Dx/DxMineral Oil

Sample: SS21-6 Lab#: L23H044-05

310 250mg/kg dry NWTPH-Dx/DxMineral Oil

Note: If no entry is made, then no target compounds were detected.

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 4 of 13



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  12:41Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H044

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  

Client Sample ID:  SS17-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H044-01  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/11/2023 PB

Surrogate: 2-FBP 99.2% 43.6-129 08/11/2023 PB

Moisture by ASTM D2216-19 

Moisture 6.8 0.50 % 08/11/2023 SG

[TOC_1]Sample Results[TOC]

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 5 of 13



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  12:41Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H044

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS18-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H044-02  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil 800 110 mg/kg dry 08/11/2023 PB

Surrogate: 2-FBP 90.9% 43.6-129 08/11/2023 PB

Moisture by ASTM D2216-19 

Moisture 6.5 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 6 of 13



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  12:41Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H044

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS19-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H044-03  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/11/2023 PB

Surrogate: 2-FBP 92.9% 43.6-129 08/11/2023 PB

Moisture by ASTM D2216-19 

Moisture 9.6 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 7 of 13



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  12:41Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H044

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS20-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H044-04  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/11/2023 PB

Surrogate: 2-FBP 77.4% 43.6-129 08/11/2023 PB

Moisture by ASTM D2216-19 

Moisture 11 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 8 of 13



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  12:41Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H044

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS21-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H044-05  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil 310 250 mg/kg dry 08/11/2023 PB

Surrogate: 2-FBP 73.6% 43.6-129 08/11/2023 PB

Moisture by ASTM D2216-19 

Moisture 19 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 9 of 13



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  12:41Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H044

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS22-6 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H044-06  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/11/2023 PB

Surrogate: 2-FBP 90.8% 43.6-129 08/11/2023 PB

Moisture by ASTM D2216-19 

Moisture 7.3 0.50 % 08/11/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 10 of 13



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  12:41Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H044

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Result RL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control

Mineral Oil by NWTPH-Dx/Dx

Batch:  BXH0062 - Extraction

Prepared & Analyzed: 8/11/2023Blank (BXH0062-BLK1)

Mineral Oil ND 100 mg/kg wet

20.0 43.6-129Surrogate: 2-FBP 88.117.6 ug/mL

Prepared & Analyzed: 8/11/2023Parent: L23H044-06Duplicate (BXH0062-DUP1)

Mineral Oil ND 110 ND 35mg/kg dry

20.0 43.6-129Surrogate: 2-FBP 98.219.6 ug/mL

[TOC_1]Quality Assurance 

Results[TOC]

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 11 of 13



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  12:41Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H044

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Result RL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Moisture by ASTM D2216-19

Batch:  BXH0060 - Gen Chem

Prepared & Analyzed: 8/11/2023LCS (BXH0060-BS1)

Moisture 17 17.0 90-115101%

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 12 of 13



Libby Environmental, Inc. 3322 South Bay Road NE

Olympia, WA 98506

W105.001.001 Project Phone: (360) 352-2110

Robinson Noble, Inc. FAX: (360) 352-4154

Libby Work Order # L23H044 Email: libbyenv@gmail.com

Date Received 8/10/2023

Time Received 2:18 PM Received By 

Chain of Custody

 

Log In

19.5 °C

19.5 °C

11. Did container labels match Chain of Custody?

12. Are matrices correctly identified on Chain of Custody?

14. Is there sufficient sample volume for indicated analysis?

15. Were all containers properly preserved per each analysis?

16. Were VOA vials collected correctly (no headspace)?

 

Discrepancies/ Notes

Person Notified: Date: 

By Whom: Via: 

Regarding: 

19. Comments.

PB

Sample Receipt Checklist

1. Is the Chain of Custody is complete?

2. How was the sample delivered?

3. Cooler or Shipping Container is present.

4. Cooler or Shipping Container is in good condition.

5. Cooler or Shipping Container has Custody Seals present.

6. Was an attempt made to cool the samples?

7. Temperature of cooler (0°C to 8°C recommended)

8. Temperature of sample(s) (0°C to 8°C recommended)

9. Did all containers arrive in good condition (unbroken)?

10. Is it clear what analyses were requested?

Samples were collected during a mobile lab job, samples were not chilled ahead of time.

Put into cooler at time of receipt.

13. Are correct containers used for the analysis indicated?

17. Were all holding times able to be met?

18. Was client notified of all discrepancies?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

N/A

N/A

Yes

N/A

N/A

No

No

No

No

No

No

No

No

No

No

No

No

No

Hand Delivered Picked Up Shipped

N/A

N/A

No

No

Page 13 of 13



Libby Environmental, Inc.
3322 South Bay Road NE  �  Olympia, WA 98506-2957

Phone (360) 352-2110 � libbyenv@gmail.com

August 14, 2023

Woodinville, WA 98072

17625 130th Avenue NE, Suite 102

Max Wills

Enclosed are the results of analyses for samples received by our laboratory on 8/11/2023.  

Applicable detection limits and QA/QC data are included. The sample(s) will be disposed of within 30 days 

unless we are contacted to arrange long term storage.

Libby Environmental, Inc. appreciates the opportunity to have provided analytical services for this project. If you 

have any further questions about the data report, please feel free to contact us. It was a pleasure working with you 

on this project, and we are looking forward to the next opportunity to work together.

RE:  Tanner Electric, NB Spill

Work Order Number: L23H049

Robinson Noble, Inc.

Sincerely, 

Senior Chemist

Sherry Chilcutt

Page 1 of 12
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Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  15:06Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H049

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Notes and Definitions 

Item Definition

RL      Reporting Limit

ND      Analyte NOT DETECTED at or above the reporting limit

DET      Analyte DETECTED at or above the reporting limit

Qual      Qualifier

                 All results reported on an "as received" basis unless indicated by "Dry"

Work Order Sample Summary

Sample Lab ID Matrix Date Sampled Date Received

SS 23-24L23H049-01 08/11/202308/11/2023Soil

SS 24-24L23H049-02 08/11/202308/11/2023Soil

SP2L23H049-03 08/11/202308/11/2023Soil

SP3L23H049-04 08/11/202308/11/2023Soil

SP4L23H049-05 08/11/202308/11/2023Soil

[TOC_1]Samples in 

Report[TOC]

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 3 of 12



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  15:06Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H049

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Libby Environmental Sample Detection Summary 

 Analyte Result Qual RLUnits Method

Sample: SS 23-24 Lab#: L23H049-01

5200 110mg/kg dry NWTPH-Dx/DxMineral Oil

Sample: SS 24-24 Lab#: L23H049-02

4900 540mg/kg dry NWTPH-Dx/DxMineral Oil

Sample: SP2 Lab#: L23H049-03

240 110mg/kg dry NWTPH-Dx/DxMineral Oil

Sample: SP3 Lab#: L23H049-04

200 100mg/kg dry NWTPH-Dx/DxMineral Oil

Note: If no entry is made, then no target compounds were detected.

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 4 of 12



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  15:06Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H049

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  

Client Sample ID:  SS 23-24 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H049-01  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil 5200 110 mg/kg dry 08/14/2023 KLI

Surrogate: 2-FBP 85.5% 43.6-129 08/14/2023 KLI

Moisture by ASTM D2216-19 

Moisture 9.4 0.50 % 08/14/2023 SG

[TOC_1]Sample Results[TOC]

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 5 of 12



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  15:06Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H049

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SS 24-24 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H049-02  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil 4900 540 mg/kg dry 08/14/2023 KLI

Surrogate: 2-FBP 96.8% 43.6-129 08/14/2023 KLI

Moisture by ASTM D2216-19 

Moisture 6.6 0.50 % 08/14/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 6 of 12



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  15:06Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H049

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SP2 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H049-03  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil 240 110 mg/kg dry 08/14/2023 KLI

Surrogate: 2-FBP 72.5% 43.6-129 08/14/2023 KLI

Moisture by ASTM D2216-19 

Moisture 5.6 0.50 % 08/14/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 7 of 12



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  15:06Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H049

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SP3 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H049-04  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil 200 100 mg/kg dry 08/14/2023 KLI

Surrogate: 2-FBP 80.1% 43.6-129 08/14/2023 KLI

Moisture by ASTM D2216-19 

Moisture 3.8 0.50 % 08/14/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 8 of 12



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  15:06Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H049

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Sample Results  (Continued) 

Client Sample ID:  SP4 

ResultAnalyte RL

Date 

AnalyzedQual Units

Analyst

Initials

Lab ID:  L23H049-05  (Soil)

Mineral Oil by NWTPH-Dx/Dx 

Mineral Oil ND 110 mg/kg dry 08/14/2023 KLI

Surrogate: 2-FBP 72.0% 43.6-129 08/14/2023 KLI

Moisture by ASTM D2216-19 

Moisture 5.4 0.50 % 08/14/2023 SG

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 9 of 12



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  15:06Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H049

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Result RL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control

Mineral Oil by NWTPH-Dx/Dx

Batch:  BXH0073 - Extraction

Prepared & Analyzed: 8/14/2023Blank (BXH0073-BLK1)

Mineral Oil ND 100 mg/kg wet

20.0 43.6-129Surrogate: 2-FBP 85.717.1 ug/mL

Prepared & Analyzed: 8/14/2023Parent: L23H045-01Duplicate (BXH0073-DUP1)

Mineral Oil ND 120 ND 35mg/kg dry

20.0 43.6-129Surrogate: 2-FBP 89.517.9 ug/mL

[TOC_1]Quality Assurance 

Results[TOC]

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 10 of 12



Project: Tanner Electric, NB Spill

Project Number: W105.001.001

Project Manager: Max Wills Reported: 08/14/2023  15:06Woodinville, WA  98072

Libby Environmental, Inc.

Robinson Noble, Inc.

Work Order: L23H049

City/State: North Bend, WA

17625 130th Avenue NE, Suite 102

Result RL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

LimitQual Analyte

Quality Control
(Continued)

Moisture by ASTM D2216-19

Batch:  BXH0074 - Gen Chem

Prepared & Analyzed: 8/14/2023LCS (BXH0074-BS1)

Moisture 17 17.0 90-115102%

The contents of this report apply to the sample(s) analyzed in accordance with the chain of custody document.  

No duplication of this report is allowed, except in its entirety. Page 11 of 12



Libby Environmental, Inc. 3322 South Bay Road NE

Olympia, WA 98506

Tanner Electric, NB Spill Project Phone: (360) 352-2110

Robinson Noble, Inc. FAX: (360) 352-4154

Libby Work Order # L23H049 Email: libbyenv@gmail.com

Date Received 8/11/2023

Time Received 4:29 PM Received By 

Chain of Custody

 

Log In

0.2 °C

10.9 °C

11. Did container labels match Chain of Custody?

12. Are matrices correctly identified on Chain of Custody?

14. Is there sufficient sample volume for indicated analysis?

15. Were all containers properly preserved per each analysis?

16. Were VOA vials collected correctly (no headspace)?

 

Discrepancies/ Notes

Person Notified: Date: 

By Whom: Via: 

Regarding: 

19. Comments.

JC

Sample Receipt Checklist

1. Is the Chain of Custody is complete?

2. How was the sample delivered?

3. Cooler or Shipping Container is present.

4. Cooler or Shipping Container is in good condition.

5. Cooler or Shipping Container has Custody Seals present.

6. Was an attempt made to cool the samples?

7. Temperature of cooler (0°C to 8°C recommended)

8. Temperature of sample(s) (0°C to 8°C recommended)

9. Did all containers arrive in good condition (unbroken)?

10. Is it clear what analyses were requested?

13. Are correct containers used for the analysis indicated?

17. Were all holding times able to be met?

18. Was client notified of all discrepancies?

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

N/A

N/A

Yes

N/A

N/A

No

No

No

No

No

No

No

No

No

No

No

No

No

Hand Delivered Picked Up Shipped

N/A

N/A

No

No
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Gmai l - FINAL REPORT_ RN_Tanner Electric, NB Spill_ L23 H049 https ://mail .google.com/mai l/u/0/?ik=c0d30b 17ee&view=pt&search ... 

I of I 

M Gmail Libby Environmental <libbyenv@gmail.com> 

FINAL REPORT _RN_ Tanner Electric, NB Spill_L23H049 

Max Wills <max.wi lls@terraphase.com> Wed, Aug 16; 2023 at 11:26 AM 
To: Libby Environmental <l ibbyenv@gmail.com> 

We are just looking for representative chromatograms for the project. Can you send us chromatograms for Samples 
SS1-21 , SS3-6, SS9-15, and SS23-24. 

Thank you 

[Quoted text hidden] 

8/1 6/2023, 11 :38 AM 



Lab name: Libby Environmental , Inc. 
Analysis date: 08/10/2023 10:32:57 

Method : GC-FID 
Lab ID L23H033-01 

Description : Sam Ch 1 
Column: Rtx-5 #1632685 
Carrier: Nitrogen 

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 

Data file A7752 .CHR () 
Sample: SS1-21 

Operator: PB 

-40 .000 

-/0.483 

c::="""""'--- - l-FBP/10616 
Min Oil/11 .2 0 

400.000 

-/0.900 

l '"l ◄ C:C. 

-/2.416 

Component Retention Area External ·u nits 

Diesel 
2-FBP 
Min Oil 

5.950 46.0780 2.1497 
10.616 845.4800 26.0148 
11.250 58317.2105 2656.6078 ppm 

59208.7685 2684.7722 
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Lab name: Libby Environmenta l, Inc. 
Analys is date: 08/1 0/2023 11 :48 :54 

Method: GC-FID 
Lab ID: L23H033-03@3 

Description : Sam Ch 1 
Column: Rtx-5 #1632685 
Carrier: Nitrogen 

Data file : A7754 .CHR () 
Sample : 3 SS3-6 

Operator: PB 

-80 .000 800.000 

-O,,-/JJ~.l------ - - -----/0.75 

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 

-/1 .200 

. . . ·»·JJ'P3603;6iQ33160083l66)5003301-
..... -,.., c5~~) ) 
,!..'>.C;';:'J 

-/3566'' 
-/4.266 
-/4.800 

-/5.41 6 

Diesel/6.083 

_/Q~1 ~ 

-te ,9-:..t·◄ cc: 

l 
-11 S'.FBP/10616 } 

Min Oil 11 .266 

Component Retention Area External Units 

Diesel 
2-FBP 
Min Oil 

6.083 469.6960 21 .9128 
10.616 1808.8480 55.6569 
11.266 1181 11.3255 5380.4951 ppm 

120389.8695 5458.0647 

libby
Highlight



Lab name: Libby Environmental , Inc. 
Analysis date: 08/10/2023 12:40:28 

Method : GC-FID 
Lab ID: L23H033-10 

Description : Sam Ch 2 
Column : Rtx-5 #1632687 
Carrier: Nitrogen 

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 

Data file B7755.CHR () 
Sample: SS9-1 5 

Operator: PB 

-40 .000 

-/0.433 

400.000

Component Ca Retention Area External Units 

Diesel N/D 
2-FBP .0000 

0.00(5.950 78.8425 3.4951 
0.0(10.533 1352.8940 30.0643 

Min OilOOOO O.OC11 .166 91099.2945 2398.6704 
0.0000 5494.3137 

92531 .0310 2432.2298 
-74.2610 5494.3137 
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Lab name: Libby Environmental , Inc. 
Ana lysis date: 08/14/2023 10:49:36 

Method : GC-FID 
Lab ID: L23H049-01 

Description : Sam Ch 1 
Column: Rtx-5 #1632685 
Carrier: Nitrogen 

Data file : A7773.CHR () 
Sample: SS 23-24 

Operator: KLI 

-80 .onn 800.000 
-10.033!- ---------------,

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 

-10.566 
1---------- - -----10.916 

,. " .. . ,»,Jl5)36'03if3jQ3316100)83066 .050l3 

--'.---/ _,_o:-fi2? 
/") '7">3' 
/?f.ffi 
I A t:::1'{ 

-14.766 
-15.300 

-16.133 
Diesel/6.650 

I 
'=~- 2-FBP/10}83 

Min Oil/10. 933 

-119.516 
-/20.150 
-/20.616 

Component Retention Area Exte rnal Units 

Diesel 6 .6 50 202 .1510 9.4310 
2-FBP 10.283 555.4950 17.0922 
Min Oil 10.933 104383.4900 4755.1312 ppm 

105141 .1360 4781 .6544 
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