
From: Dean Malte
To: "Myers, Dale - TCP (ECY)"
Cc: Ty Schreiner
Subject: Meeting Notes Jan 24th 2019 Chevron Brooklyn Site
Date: Monday, January 28, 2019 11:20:00 AM
Attachments: Meeting_Summary_Notes_1-24-2019_Chevron_Brooklyn_Site.docx

Dale-
 

Our summary notes for January 24th, 2019 meeting for the Chevon Brooklyn site are attached (MS
Word version; let us know if you need a PDF also).  Please let us know if you have any questions or
comments.
 
Also, are you still available Wednesday or Thursday for our site visits?
 
Thank you.
 
Dean K. Malte  |  Geologist
Kennedy/Jenks Consultants
32001 32nd Avenue South, Suite 100  |  Federal Way, WA 98001
P: 253.835.6400  |  F: 253.952.3435  |  Direct: 253.835.6463
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[bookmark: _GoBack]Meeting Summary Notes

January 24th, 2019

Ecology NW Region Office



Chevron Brooklyn Avenue Site

Agreed Order DE 13815

Site Status Update Meeting



Attendees:

Dale Myers, Ecology

Adam Griffin, Aspect 

Ruth Otterman, Leidos

Eric Hetrick, Chevron (via phone)

Dean Malte, Kennedy/Jenks



The main purpose of the meeting is to update Ecology on Site status and work performed and discuss upcoming work.



Dale indicated that Kennedy/Jenks will be reviewing the Title Report for the former dry cleaning business located on a property adjacent to the Site, and to identify the owner at the time.  Dale also asked for K/J to determine the name of the current property owner (in addition to the LLC listed as the current taxpayer).  



Dale indicated the Title Report review findings will be used to identify other potential PLPs and that a 30-day notice letter and PLP determination letter will be prepared (as appropriate).  



Adam Griffin presented a summary of the Site history, conditions, and recent cleanup action, and Dale provided K/J with a hard-copy of the January 2019 Interim Action Report.  Adam provided the group with a copy of multiple photographs depicting site conditions and interim action activities.  Adam summarized the work performed, geologic and hydrogeologic conditions, and current conditions.  He indicated that the on-property cleanup was performed in conjunction with property development and that removal of contaminants to below MTCA Method A cleanup standards was achieved.  

· Releases were from multiple UST associated with four different service station configurations previously located on the Site.

· Groundwater flow is generally to the E-SE; top of the smear zone at approx. 15 feet bgs.

· Soils generally included fill (sandy with silt and some gravel) underlain by outwash deposits (sandy silty gravel mainly) and then by medium stiff silt (cross-sections are provided in the Interim Action Report). The top of the silt slopes generally to the SW.

· Extensive dewatering was needed during the interim action (up to 400 gpm initially and stabilizing around 100 gpm) – based on the coarse nature (and presumably high transmissivity) of the outwash deposits (and sandy fill).  Drawdown during construction was enough to dewater wells adjoining the main property.

· LNPAL was observed in wells installed in the sidewalk south of the property. 

· HVOCs (PCE, TCE, DCE, and VC above cleanup levels) were observed in groundwater samples from wells to the south, southeast, and southwest of the property (also benzene and TPH, mainly gasoline-range).  HVOCs are suspected to originate from the former dry cleaners across Brooklyn Avenue from the southeastern portion of the property (Parcel 8817400125, subject of the Title Search described above).

· Soil was removed to depths of 22-23 feet across most of the property, but exceeded 30 feet bgs in some places.

· Shoring installed during construction remains in-place.

· This information, and additional details, is discussed in greater detail in the Interim Action Report and previous site reports.



Adam indicated that historical review has been performed for nearby properties, and that no other properties (besides the former dry cleaners) were identified as potential HVOC sources.



Dale mentioned the 15-foot exposure threshold for soil for direct contact, but noted that the depth is based on no impacted groundwater (which is not the case for off-property impacts).  He indicted that Ecology will need to know how far contaminants extend off site.



Dale asked about Interim Action data submittal to EIM.  Adam indicated that the data had not yet been uploaded to EIM but will be shortly.



Dale indicated that Ecology may be able to provide an acceptance letter for the Interim Action (to acknowledge completion and that Agreed Order requirements were satisfied) after data are uploaded to EIM.



Dale indicated that he would like to see tables and maps showing monitoring wells and groundwater gradients in the next report.



Dale indicated that additional investigation soil borings can be added by the PLPs without Ecology’s permission.



The next status updated in due in April, 2019.  Dale indicated that the next meeting will likely be in the April/May timeframe, but indicated the PLPs can request additional meetings if needed.





From: Dean Malte
To: "Myers, Dale - TCP (ECY)"
Cc: Ty Schreiner
Subject: January 30th, 2019 Site Visits Summary
Date: Tuesday, February 5, 2019 9:40:00 AM
Attachments: Brooklyn_01_20190130.jpg

Brooklyn_02_20190130.jpg
Chev209335_01_20190130.jpg
Site_Visit_Summary_20190130.docx
Site_Visit_Summary_20190130.pdf
Stickland_01_20190130.jpg
Strickland_02_20190130.jpg

Dale-

Our summary notes for the January 30th, 2019 site visits for Brooklyn Chevron, Chevron 209335, and
Texaco Strickland are attached.  The PDF file includes summary notes and copies of select photos. 
The native MS Word and photo jpeg files are also attached.  We will compile all of our photographs
(mine and Ty’s) separately for each site and forward to Ecology.  Please let us know if you have any
questions or comments, thank you.  
 
Dean K. Malte  |  Geologist
Kennedy/Jenks Consultants
32001 32nd Avenue South, Suite 100  |  Federal Way, WA 98001
P: 253.835.6400  |  F: 253.952.3435  |  Direct: 253.835.6463
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Ecology Introductory Site Visit Summary

Agreed Order Sites, Seattle and Lynwood, WA

Site visits performed January 30th, 2019



Kennedy/Jenks (Ty Schreiner and Dean Malte) accompanied Ecology’s Site Manager, Mr. Dale Myers, of Ecology’s Northwest Regional office on introductory reconnaissance visits to three Agreed Order sites, including the Chevron Brooklyn and Chevron 209335 sites located in Seattle, WA, and the Texaco/Strickland site located in Lynwood, WA.  The primary purpose of the site visits was to familiarize Kennedy/Jenks with the sites and adjoining properties as part of our ongoing Agreed Order support work for the Sites. 

During the Site visits, the layout and physical features of each site (including adjoining properties) were observed and photographed, including locations of previous exploration borings/wells and potential locations for additional exploration.   Each Site visit took approximately ½ hour, and no environmental investigation work was being performed at the time of the Site visits.  Only the outside areas of each Site were observed.  

Photographs were taken by Kennedy/Jenks and Ecology at each site.  Kennedy/Jenks will compile and forward their photographs to Ecology separately (including and in addition to the attached photos reference below).  A brief summary for each Site visit is listed below.  

Brooklyn Chevron 90129 (4700 Brooklyn Ave, Seattle):

· Existing off-property well locations were identified and appeared consistent with recent site maps.

· The location of the off-property former dry cleaners (identified as a potential PLP) was observed (photo Brooklyn_01_20190130.jpg attached).

· Dale indicated that an older brick building located southeast of the main property (across 47th Street; photo Brooklyn_02_20190130.jpg attached) is a primary concern for potential vapor intrusion.

· Dale requested that Kennedy/Jenks identify previous reports which include the most recent data for HVOCs (i.e., after the on-property remedial action) and the highest previous concentrations identified before the remedial action.

Chevron 209335 (1225 N 45th St, Seattle):

· A retail Verizon Wireless outlet occupies the main property associated with the Site, with apartments above (Photo Chev209335_01_20190130.jpg attached).

· A parking garage is located beneath the building, and several monitoring wells are located inside (the interior portion was not observed).

· The gradient is generally to the south, and impacts may extend onto adjoining properties.

Texaco/Strickland (6808 196th St SW, Lynwood):

· Dale indicated that at least some of the historical USTs may still be present on the site.  

· Three recently-installed monitoring wells, and what appeared to be one new boring, were observed on the south-adjoining property (Chri-Mar Apartments), located down-gradient from the main property (Photo Strickland_01_20190130.jpg attached).  

· Dale indicated he would contact the consultant, Environmental Associates Inc., regarding the new wells on the Chri-Mar property and request any recent sampling data.   

· Multiple monitoring wells were observed on the main property, and the locations appeared consistent with recent site maps.  The structure located on the Site was unoccupied (former Jiffy Lube building; Photo Strickland_02_20190130.jpg attached).

· A former dry cleaner suspected to the source of HVOCs that may comingle with Site contaminants was observed (adjoins the main property to the west).

[bookmark: _GoBack]




Ecology Introductory Site Visit Summary 


Agreed Order Sites, Seattle and Lynwood, WA 


Site visits performed January 30th, 2019 


 


Kennedy/Jenks (Ty Schreiner and Dean Malte) accompanied Ecology’s Site Manager, Mr. Dale Myers, of 


Ecology’s Northwest Regional office on introductory reconnaissance visits to three Agreed Order sites, 


including the Chevron Brooklyn and Chevron 209335 sites located in Seattle, WA, and the 


Texaco/Strickland site located in Lynwood, WA.  The primary purpose of the site visits was to familiarize 


Kennedy/Jenks with the sites and adjoining properties as part of our ongoing Agreed Order support 


work for the Sites.  


During the Site visits, the layout and physical features of each site (including adjoining properties) were 


observed and photographed, including locations of previous exploration borings/wells and potential 


locations for additional exploration.   Each Site visit took approximately ½ hour, and no environmental 


investigation work was being performed at the time of the Site visits.  Only the outside areas of each Site 


were observed.   


Photographs were taken by Kennedy/Jenks and Ecology at each site.  Kennedy/Jenks will compile and 


forward their photographs to Ecology separately (including and in addition to the attached photos 


reference below).  A brief summary for each Site visit is listed below.   


Brooklyn Chevron 90129 (4700 Brooklyn Ave, Seattle): 


 Existing off‐property well locations were identified and appeared consistent with recent site 


maps. 


 The location of the off‐property former dry cleaners (identified as a potential PLP) was observed 


(photo Brooklyn_01_20190130.jpg attached). 


 Dale indicated that an older brick building located southeast of the main property (across 47th 


Street; photo Brooklyn_02_20190130.jpg attached) is a primary concern for potential vapor 


intrusion. 


 Dale requested that Kennedy/Jenks identify previous reports which include the most recent data 


for HVOCs (i.e., after the on‐property remedial action) and the highest previous concentrations 


identified before the remedial action. 


Chevron 209335 (1225 N 45th St, Seattle): 


 A retail Verizon Wireless outlet occupies the main property associated with the Site, with 


apartments above (Photo Chev209335_01_20190130.jpg attached). 


 A parking garage is located beneath the building, and several monitoring wells are located inside 


(the interior portion was not observed). 


 The gradient is generally to the south, and impacts may extend onto adjoining properties. 


Texaco/Strickland (6808 196th St SW, Lynwood): 


 Dale indicated that at least some of the historical USTs may still be present on the site.   







 Three recently‐installed monitoring wells, and what appeared to be one new boring, were 


observed on the south‐adjoining property (Chri‐Mar Apartments), located down‐gradient from 


the main property (Photo Strickland_01_20190130.jpg attached).   


 Dale indicated he would contact the consultant, Environmental Associates Inc., regarding the 


new wells on the Chri‐Mar property and request any recent sampling data.    


 Multiple monitoring wells were observed on the main property, and the locations appeared 


consistent with recent site maps.  The structure located on the Site was unoccupied (former Jiffy 


Lube building; Photo Strickland_02_20190130.jpg attached). 


 A former dry cleaner suspected to the source of HVOCs that may comingle with Site 


contaminants was observed (adjoins the main property to the west). 


 







Brooklyn_01_20190130.jpg


Brooklyn_02_20190130.jpg







Chev209335_01_20190130.jpg


Strickland_01_20190130.jpg







Strickland_02_20190130.jpg













From: Dean Malte
To: "Myers, Dale - TCP (ECY)"
Cc: Ty Schreiner
Subject: Title and Property Review Tech Memo - Chevron Brooklyn Site
Date: Friday, February 1, 2019 10:49:00 AM
Attachments: Title_Review_Table_1_Brooklyn_Chevron_02-01-2019.xlsx

Tilte_Review_Tech_Memo_Brooklyn_Chevron_02-01-2019.docx
Tilte_Review_Tech_Memo_Brooklyn_Chevron_02-01-2019.pdf

Dale-
Our Technical Memorandum summarizing property ownership for King County tax parcel
8817400125 (4701 Brooklyn Ave NE, Seattle, WA) is attached.  The attached PDF file includes the
Memorandum text, summary table, and attachments.  Native file formats for the text (MS Word)
and summary table (MS Excel) are also attached.
 
Please let us know if you have any questions or comments, thank you.
 
Dean K. Malte  |  Geologist
Kennedy/Jenks Consultants
32001 32nd Avenue South, Suite 100  |  Federal Way, WA 98001
P: 253.835.6400  |  F: 253.952.3435  |  Direct: 253.835.6463
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Sheet1

				TABLE 1. 		 SUMMARY OF CHAIN OF TITLE RROPERTY RECORDS AND GENERAL PROPERTY USES

						4701 Brooklyn Avenue NE, Seattle, Washington



						LISTINGS BASED ON OCTOBER 2018 CHAIN OF TITLE(a)										GENERAL PROPERTY USE

				Year		Record Date		Record Type		Grantor/Seller/Indemnitor		Grantee/Buyer/Indemnitee

				1940s and prior		No records listed										Private Residence (b)



				1950s		December 3, 1953		Special Warranty Deed		Washington Mutual Savings Bank		Walter H. Rickert and Nellie Helen Rickert, his wife		Rickert familiy ownership

				1960s		No records listed										Dry Cleaners (Carson Cleaners), early 1960s through 2014 (b)

(Carson Cleaners, Inc. incorporated March 24th, 1972)



				1970s		June 17, 1970		Statutory Warranty Deed		Wayne A. Rickert, as executor of Walter Henry Rickert, deceased		Nellie Helen Rickert, a widow

				1980s		January 4, 1985		Special Warranty Deed		Wayne Rickert and Mandell Rickert Morrison, co-personal representatives of the estate of N. Helen Rickert, deceased		Wayne Rickert
(1/2 interest)

						January 4, 1985		Special Warranty Deed		Wayne Rickert and Mandell Rickert Morrison, co-personal representatives of the estate of N. Helen Rickert, deceased		Mardell Rickert Morrison
(1/2 interest)

				1990s		December 22, 1993		Quit Claim Deed		Mardell C. Morrison, a married woman dealing in her separate property and who acquired title in the name of Mardell Rickert Morrison		John W. Morrison and Mardell C. Morrison, co-trustees of the John W. Morrison and Mardell C. Morrison living trust agreement dated September 2,1993

						April 27, 1994		Quit Claim Deed		Wayne A. Rickert, as his separate estate		Valdene C. Rickert

						August 25, 1997		Special Warranty Deed		Valdene C. Rickert, individually, and Gary W. Rickert and Medley C. Brewer as Co Personal Representatives of the Estate of Wayne A. Rickert, deceased		Gary W. Rickert and Medley C. Brewer, as co-trustees of the Wayne A. Rickert Testamentary Trust dated 4/21/94

				2000s		December 1, 2004		Quit Claim Deed		John G. Morrison, Sole Trustee of the John W. Morrison Port Mortem Trust, and John G. Morrison, Sole Trustee of the Mardell C. Morrison Post Mortem Trust, who acquired title as John W. Morrison and Mardell C. Morrison Living Trust, Agreement dated September 2, 1993		Gary W. Rickert, a married man, as his separate estate

				2010s		November 29, 2012		Quit Claim Deed		Kathryn Rickert, a married woman		Gary W. Rickert, a married man

						November 29, 2012		Special Warranty Deed		Gary W. Rickert, a married man acting on behalf of his separate estate, and Gary W. Rickert and Medley Brewer, Co-Trustees of the Wayne A. Rickert Testamentary Trust		Tahn Associates, LLC, a Washington limited liability company		THAN LLC ownership

						January 15, 2013		Memorandum of Environmental Indemnity Agreement (c)		TAHN Associates, LLC, a Washington limited liability company		Gary W. Rickert, Medley Rickert, and the Wayne A. Rickert Testamentary Trust

				Current (2019)		No newer records										Restaurant (b)



				Notes:

				(a)		Chain of Title Report by Fidelity National Title Insurance Company, dated October 16th, 2018, for King County Tax Parcel 8817400125, 4701 

						Brooklyn Avenue NE, Seatlle, WA 98105.

				(b)		Dates are appoximate.

				(c)		The Memorandum of Environmental Indemnity Agreement provides legal notification for an existing Envrionmental Intemnity Agreement (EIA) between 

						the same parties.  The referenced EIA, dated November 26, 2012, was not available for review but is presumed to have been part of the sale agreement.   
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February 1st, 2019										

Technical Memorandum							

[bookmark: name]To:	Mr. Dale Myers, Washington State Department of Ecology 

From:	Dean Malte and Ty Schreiner  	

Site:	Chevron 90129 Site, 4700 Brooklyn Avenue NE, Seattle, WA



Subject:	Title Report Review and Property Summary (former Dry Cleaner location)

	King County Tax Parcel 8817400125, 4701 Brooklyn Avenue NE, Seattle, WA



This Technical Memorandum (Memorandum) provides a summary of the ownership and occupancy history of the property located at 4701 Brooklyn Avenue NE in Seattle, WA (subject property) is presented below.  We understand that the subject property has been identified as a former dry cleaner (Carson Cleaners) and is considered the primary potential source for halogenated volatile organic compound (HVOC) contaminants encountered during a remedial action performed at the Chevron 90129 site, located across Brooklyn Avenue to the east of the subject property (4700 Brooklyn Avenue NE). 

The purpose of this Memorandum is to summarize readily available information regarding property ownership during the time period when the dry cleaners was in operation at the subject property (early 1960s to 2014). We understand that the Washington Department of Ecology (Ecology) will utilize this information to assist with identifying Potentially Liable Parties (PLPs) for the HVOCs present at the subject property.  

This Memorandum also includes identification of the agent and governors of the current subject property owner, Than Associates, LLC (THAN LLC), and the dry cleaning company (Carson Cleaners, Inc.) which occupied the subject property as a tenant.  Property review findings are discussed below and summarized in Table 1, attached. 

The materials reviewed for this summary included:

· Title Report from Fidelity National Insurance Company (Title Search), dated October 16th, 2018 (Title Search was provided by Ecology; copies of the recorded documents discussed below are included in the Title Report).

· King County property tax records from the King County Assessor (current report and partial historical listings attached).

· [bookmark: _Hlk536626249]Washington State business listings from the Washington State Secretary of State (business summaries including contact information are attached for THAN LLC and Carson Cleaners, Inc.). 

PROPERTY AND TITLE REVIEW

The earliest Title Search record listed is a Special Warranty deed dated December 3, 1953, from Washington Mutual Savings Bank to Walter H. and Nellie Helen Rickert.   King County tax records (attached) indicate that a private residence occupied the property at that time.  In the early 1960s, the residence was replaced by the existing building (King County tax records indicate a construction date of 1960-1961 and use as a dry cleaner, copy attached).  Carson Cleaners (business ownership is discussed below) apparently began dry cleaning operations as a tenant in the new structure in the early 1960s, and continued operations under the same name until approximately 2014, when the business was closed.   

Multiple property transactions are listed in the Title Search during the operational time period of Carson Cleaners, but appear to be primarily property transfers between members of the Rickert family.  Title Search records indicate that the property was transferred to Nellie Helen Rickert by a Statutory Warranty Deed dated June 17th, 1970, and to Wayne Rickert by a Special Warranty Deed dated January 4th, 1985.  

Title Search records between 1985 and 2012 include multiple listings for property transactions between various estates and trusts (Table 1 lists these entities as they are named in the Title Search) which included members of the Rickert family (Wayne A, Walter H., Nellie Helen, Valdene C., Kathryn, and Gary W. Rickert are each listed for at least one property transfer), and the recorded documents include Special Warranty Deeds and Quit Claim Deeds.  Listed trustees and estate representatives also included Mardell (Rickert) Morrison, John W. Morrison, John C. Morrison, and Medley C. (Rickert) Brewer (these parties appear to be related to the Rickert family by marriage or otherwise, but this could not be verified with the available information).

THAN LLC

[bookmark: _Hlk536627879][bookmark: _Hlk536632394]The current owner, THAN LLC, acquired the property in a Special Warranty Deed dated November 29th, 2012, from an ownership group listed as Gary W. Rickert, Medley (Rickert) Brewer, and the Wayne A. Rickert Testamentary Trust.   A Memorandum of Environmental Indemnity Agreement between THAN LLC and the previous ownership group was recorded on January 15th, 2013 (copy attached and included in the Title Report) and provided recording and notification of an existing Environmental Indemnity Agreement (dated November 26th, 2012) between the parties.  The 2012 Environmental Indemnity Agreement was not available for review, but is presumed to have been part of the property sale agreement based on the similar dates.

[bookmark: _Hlk536632906]The Memorandum of Environmental Indemnity Agreement lists THAN LLC as the Indemnitor and the former ownership group as the Indemnitee, and indicates that the previous ownership group was Indemnified by THAN LLC from environmental liability (including cleanup of hazardous substances); however, the 2012 Environmental Indemnity Agreement may provide additional information and clarification regarding the specific agreement between THAN LLC and the previous ownership group.  We recommend that Ecology request a copy of the 2012 Environmental Indemnity Agreement from the property owner.  

The Washington State Secretary of State lists the governors of THAN LLC (UBI 601781520) as David Chen, Hubert Chen, Timothy Chen, and Clara Chen (also the Registered Agent).  A business summary obtained from the Washington State Secretary of State and copies of recent annual company reports are attached for reference, including contact information for the Registered Agent (Clara Chen) and governors.

CARSON CLEANERS INC

As previously discussed, Carson Cleaners operated a dry-cleaning business on the property from the early 1960s to approximately 2014.  Carson Cleaners, Inc. is listed by the Washington State Secretary of State (UBI 600068512) as having been incorporated on March 24th 1972 and administratively dissolved on July 1st 2015 (the ownership structure prior to 1972 was not listed).  A business summary and copies of the Articles of Incorporation (March 24th, 1972) and Certificate of Administrative Dissolution (July 1st, 2015) from the Washington State Secretary of State are attached for reference. 

The governors of Carson Cleaners, Inc., at the time it was dissolved, were listed as Robert Carson and Janice Carson (with Roger E. Lageschulte as Registered Agent).  The Articles of Incorporation list Roy L. Carson, Doris L. Carson, and Robert R. Carson as Directors, and identify the business as a dry cleaner (but did not include operational details).  

SUMMARY

Title and tax records indicate that the subject property was owned by various members of the Rickert family between 1953 and 2012, and that a dry cleaning business (Carson Cleaners Inc) occupied the subject property as a tenant from the early 1960s to 2014.  The property was sold to THAN LLC in 2012, and Carson Cleaners appears to have continued operation for a short time after the sale.  The property is currently used as a restaurant.  

Based on the reviewed information, PLPs may include THAN LLC, the Rickert ownership group, and Carson Cleaners Inc.  Table 1 (attached) provides a summary of property ownership and occupancy based on the information discussed above.  Refer to the Title Report for additional information and copies of recording documents.  The most recent contact information, as listed in the reviewed materials, is listed below for each entity.







Contact Information Summary:

Than Associates, LLC (as listed in the 2018 Annual Report for THAN LLC, attached):  

Clara Chen (Agent)

644 164th Pl NE

Bellevue, WA 98008-4013 

Email: claralchen@gmail.com 

Phone: 206-244-3210

Rickert Ownership Group (return address listed in the 2013 Indemnity Memo, attached):  

Gary Rickert (also a co-trustee of the Wayne A. Rickert Testamentary Trust)

2115 NW 199th St 

Shoreline, WA 98177

Carson Cleaners, Inc. (as listed in the 2015 Cert of Administrative Dissolution, attached):

Roger E. Lageschulte (Agent)

320 Dayton St #127

Edmonds, WA 98020





Attachments:

· Table 1 – Ownership and Property History Summary

· [bookmark: _GoBack]King County Tax Assessor Records

· Than Associates, LLC – Business Listing UBI 601781520:  Summary, 2018 Annual Report (current Agent contact information), 2016 Annual Report (governors contact information also listed). 

· Memorandum of Environmental Indemnity Agreement dated January 15th, 2013, between THAN LLC and the Rickert ownership group (also included in the Title Report). 

· Carson Cleaners, Inc. – Business Listing UBI 600068512:  Summary, Certificate of Dissolution, Articles of Incorporation.
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February 1st, 2019           


Technical Memorandum        


To: Mr. Dale Myers, Washington State Department of Ecology  


From: Dean Malte and Ty Schreiner    


Site: Chevron 90129 Site, 4700 Brooklyn Avenue NE, Seattle, WA 
 
Subject: Title Report Review and Property Summary (former Dry Cleaner location) 
 King County Tax Parcel 8817400125, 4701 Brooklyn Avenue NE, Seattle, WA 
 


This Technical Memorandum (Memorandum) provides a summary of the ownership and 
occupancy history of the property located at 4701 Brooklyn Avenue NE in Seattle, WA (subject 
property) is presented below.  We understand that the subject property has been identified as a 
former dry cleaner (Carson Cleaners) and is considered the primary potential source for 
halogenated volatile organic compound (HVOC) contaminants encountered during a remedial 
action performed at the Chevron 90129 site, located across Brooklyn Avenue to the east of the 
subject property (4700 Brooklyn Avenue NE).  


The purpose of this Memorandum is to summarize readily available information regarding 
property ownership during the time period when the dry cleaners was in operation at the subject 
property (early 1960s to 2014). We understand that the Washington Department of Ecology 
(Ecology) will utilize this information to assist with identifying Potentially Liable Parties (PLPs) 
for the HVOCs present at the subject property.   


This Memorandum also includes identification of the agent and governors of the current subject 
property owner, Than Associates, LLC (THAN LLC), and the dry cleaning company (Carson 
Cleaners, Inc.) which occupied the subject property as a tenant.  Property review findings are 
discussed below and summarized in Table 1, attached.  


The materials reviewed for this summary included: 


 Title Report from Fidelity National Insurance Company (Title Search), dated October 
16th, 2018 (Title Search was provided by Ecology; copies of the recorded documents 
discussed below are included in the Title Report). 


 King County property tax records from the King County Assessor (current report and 
partial historical listings attached). 


 Washington State business listings from the Washington State Secretary of State 
(business summaries including contact information are attached for THAN LLC and 
Carson Cleaners, Inc.).  
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PROPERTY AND TITLE REVIEW 


The earliest Title Search record listed is a Special Warranty deed dated December 3, 1953, 
from Washington Mutual Savings Bank to Walter H. and Nellie Helen Rickert.   King County tax 
records (attached) indicate that a private residence occupied the property at that time.  In the 
early 1960s, the residence was replaced by the existing building (King County tax records 
indicate a construction date of 1960-1961 and use as a dry cleaner, copy attached).  Carson 
Cleaners (business ownership is discussed below) apparently began dry cleaning operations as 
a tenant in the new structure in the early 1960s, and continued operations under the same 
name until approximately 2014, when the business was closed.    


Multiple property transactions are listed in the Title Search during the operational time period of 
Carson Cleaners, but appear to be primarily property transfers between members of the Rickert 
family.  Title Search records indicate that the property was transferred to Nellie Helen Rickert by 
a Statutory Warranty Deed dated June 17th, 1970, and to Wayne Rickert by a Special Warranty 
Deed dated January 4th, 1985.   


Title Search records between 1985 and 2012 include multiple listings for property transactions 
between various estates and trusts (Table 1 lists these entities as they are named in the Title 
Search) which included members of the Rickert family (Wayne A, Walter H., Nellie Helen, 
Valdene C., Kathryn, and Gary W. Rickert are each listed for at least one property transfer), and 
the recorded documents include Special Warranty Deeds and Quit Claim Deeds.  Listed 
trustees and estate representatives also included Mardell (Rickert) Morrison, John W. Morrison, 
John C. Morrison, and Medley C. (Rickert) Brewer (these parties appear to be related to the 
Rickert family by marriage or otherwise, but this could not be verified with the available 
information). 


THAN LLC 


The current owner, THAN LLC, acquired the property in a Special Warranty Deed dated 
November 29th, 2012, from an ownership group listed as Gary W. Rickert, Medley (Rickert) 
Brewer, and the Wayne A. Rickert Testamentary Trust.   A Memorandum of Environmental 
Indemnity Agreement between THAN LLC and the previous ownership group was recorded on 
January 15th, 2013 (copy attached and included in the Title Report) and provided recording and 
notification of an existing Environmental Indemnity Agreement (dated November 26th, 2012) 
between the parties.  The 2012 Environmental Indemnity Agreement was not available for 
review, but is presumed to have been part of the property sale agreement based on the similar 
dates. 


The Memorandum of Environmental Indemnity Agreement lists THAN LLC as the Indemnitor 
and the former ownership group as the Indemnitee, and indicates that the previous ownership 
group was Indemnified by THAN LLC from environmental liability (including cleanup of 
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hazardous substances); however, the 2012 Environmental Indemnity Agreement may provide 
additional information and clarification regarding the specific agreement between THAN LLC 
and the previous ownership group.  We recommend that Ecology request a copy of the 2012 
Environmental Indemnity Agreement from the property owner.   


The Washington State Secretary of State lists the governors of THAN LLC (UBI 601781520) as 
David Chen, Hubert Chen, Timothy Chen, and Clara Chen (also the Registered Agent).  A 
business summary obtained from the Washington State Secretary of State and copies of recent 
annual company reports are attached for reference, including contact information for the 
Registered Agent (Clara Chen) and governors. 


CARSON CLEANERS INC 


As previously discussed, Carson Cleaners operated a dry-cleaning business on the property 
from the early 1960s to approximately 2014.  Carson Cleaners, Inc. is listed by the Washington 
State Secretary of State (UBI 600068512) as having been incorporated on March 24th 1972 and 
administratively dissolved on July 1st 2015 (the ownership structure prior to 1972 was not listed).  
A business summary and copies of the Articles of Incorporation (March 24th, 1972) and 
Certificate of Administrative Dissolution (July 1st, 2015) from the Washington State Secretary of 
State are attached for reference.  


The governors of Carson Cleaners, Inc., at the time it was dissolved, were listed as Robert 
Carson and Janice Carson (with Roger E. Lageschulte as Registered Agent).  The Articles of 
Incorporation list Roy L. Carson, Doris L. Carson, and Robert R. Carson as Directors, and 
identify the business as a dry cleaner (but did not include operational details).   


SUMMARY 


Title and tax records indicate that the subject property was owned by various members of the 
Rickert family between 1953 and 2012, and that a dry cleaning business (Carson Cleaners Inc) 
occupied the subject property as a tenant from the early 1960s to 2014.  The property was sold 
to THAN LLC in 2012, and Carson Cleaners appears to have continued operation for a short 
time after the sale.  The property is currently used as a restaurant.   


Based on the reviewed information, PLPs may include THAN LLC, the Rickert ownership group, 
and Carson Cleaners Inc.  Table 1 (attached) provides a summary of property ownership and 
occupancy based on the information discussed above.  Refer to the Title Report for additional 
information and copies of recording documents.  The most recent contact information, as listed 
in the reviewed materials, is listed below for each entity. 
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Contact Information Summary: 


Than Associates, LLC (as listed in the 2018 Annual Report for THAN LLC, attached):   
Clara Chen (Agent) 
644 164th Pl NE 
Bellevue, WA 98008-4013  
Email: claralchen@gmail.com  
Phone: 206-244-3210 


Rickert Ownership Group (return address listed in the 2013 Indemnity Memo, attached):   
Gary Rickert (also a co-trustee of the Wayne A. Rickert Testamentary Trust) 
2115 NW 199th St  
Shoreline, WA 98177 


Carson Cleaners, Inc. (as listed in the 2015 Cert of Administrative Dissolution, attached): 
Roger E. Lageschulte (Agent) 
320 Dayton St #127 
Edmonds, WA 98020 


 


 


Attachments: 


 Table 1 – Ownership and Property History Summary 
 King County Tax Assessor Records 
 Than Associates, LLC – Business Listing UBI 601781520:  Summary, 2018 Annual 


Report (current Agent contact information), 2016 Annual Report (governors contact 
information also listed).  


 Memorandum of Environmental Indemnity Agreement dated January 15th, 2013, 
between THAN LLC and the Rickert ownership group (also included in the Title Report).  


 Carson Cleaners, Inc. – Business Listing UBI 600068512:  Summary, Certificate of 
Dissolution, Articles of Incorporation. 


 
 


 







TABLE 1.   SUMMARY OF CHAIN OF TITLE RROPERTY RECORDS AND GENERAL PROPERTY USES


4701 Brooklyn Avenue NE, Seattle, Washington


LISTINGS BASED ON OCTOBER 2018 CHAIN OF TITLE(a)


Year Record Date Record Type Grantor/Seller/Indemnitor Grantee/Buyer/Indemnitee


No records listed


1950s December 3, 1953 Special Warranty 


Deed


Washington Mutual Savings Bank Walter H. Rickert and Nellie Helen 


Rickert, his wife


1960s No records listed


1970s June 17, 1970 Statutory Warranty 


Deed


Wayne A. Rickert, as executor of Walter 


Henry Rickert, deceased


Nellie Helen Rickert, a widow


1980s January 4, 1985 Special Warranty 


Deed


Wayne Rickert and Mandell Rickert Morrison, 


co‐personal representatives of the estate of 


N. Helen Rickert, deceased


Wayne Rickert


(1/2 interest)


January 4, 1985 Special Warranty 


Deed


Wayne Rickert and Mandell Rickert Morrison, 


co‐personal representatives of the estate of 


N. Helen Rickert, deceased


Mardell Rickert Morrison


(1/2 interest)


1990s December 22, 1993 Quit Claim Deed Mardell C. Morrison, a married woman 


dealing in her separate property and who 


acquired title in the name of Mardell Rickert 


Morrison


John W. Morrison and Mardell C. 


Morrison, co‐trustees of the John W. 


Morrison and Mardell C. Morrison 


living trust agreement dated 


September 2,1993


April 27, 1994 Quit Claim Deed Wayne A. Rickert, as his separate estate Valdene C. Rickert


August 25, 1997 Special Warranty 


Deed


Valdene C. Rickert, individually, and Gary W. 


Rickert and Medley C. Brewer as Co Personal 


Representatives of the Estate of Wayne A. 


Rickert, deceased


Gary W. Rickert and Medley C. 


Brewer, as co‐trustees of the Wayne 


A. Rickert Testamentary Trust dated 


4/21/94


2000s December 1, 2004 Quit Claim Deed John G. Morrison, Sole Trustee of the John W. 


Morrison Port Mortem Trust, and John G. 


Morrison, Sole Trustee of the Mardell C. 


Morrison Post Mortem Trust, who acquired 


title as John W. Morrison and Mardell C. 


Morrison Living Trust, Agreement dated 


September 2, 1993


Gary W. Rickert, a married man, as 


his separate estate


2010s November 29, 2012 Quit Claim Deed Kathryn Rickert, a married woman Gary W. Rickert, a married man


November 29, 2012 Special Warranty 


Deed


Gary W. Rickert, a married man acting on 


behalf of his separate estate, and Gary W. 


Rickert and Medley Brewer, Co‐Trustees of 


the Wayne A. Rickert Testamentary Trust


Tahn Associates, LLC, a Washington 


limited liability company


January 15, 2013 Memorandum of 


Environmental 


Indemnity 


Agreement (c)


TAHN Associates, LLC, a Washington limited 


liability company


Gary W. Rickert, Medley Rickert, and 


the Wayne A. Rickert Testamentary 


Trust


Current 


(2019)
No newer records Restaurant (b)


Notes:


(a) Chain of Title Report by Fidelity National Title Insurance Company, dated October 16th, 2018, for King County Tax Parcel 8817400125, 4701 


Brooklyn Avenue NE, Seatlle, WA 98105.


(b) Dates are appoximate.


(c) The Memorandum of Environmental Indemnity Agreement provides legal notification for an existing Envrionmental Intemnity Agreement (EIA) between 


the same parties.  The referenced EIA, dated November 26, 2012, was not available for review but is presumed to have been part of the sale agreement.   


GENERAL 


PROPERTY USE
1940s and 


prior
Private Residence (b)


Dry Cleaners (Carson 


Cleaners), early 


1960s through 2014 
(b)


(Carson Cleaners, 


Inc. incorporated 


March 24th, 1972)
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PARCEL DATA


Parcel 881740-0125
Name TAHN ASSOCIATES LLC


Site Address 4701 BROOKLYN AVE NE
98105


Geo Area 17-50
Spec Area
Property Name RESTAURANT & APTS


Jurisdiction SEATTLE
Levy Code 0010
Property Type C
Plat Block / Building Number 10
Plat Lot / Unit Number 11-12
Quarter-Section-Township-
Range SE-8 -25-4


Legal Description
UNIVERSITY HEIGHTS ASSESSORS PLAT S 5 FT OF 11 & ALL 12 
PLat Block: 10 
Plat Lot: 11-12


LAND DATA
 


Highest & Best Use As If Vacant COMMERCIAL
SERVICE


Highest & Best Use As
Improved PRESENT USE


Present Use Retail Store
Land SqFt 4,542
Acres 0.10


Percentage Unusable  
Unbuildable NO
Restrictive Size Shape NO
Zoning SM-U 75-240 (M1)
Water WATER DISTRICT
Sewer/Septic PUBLIC
Road Access PUBLIC
Parking ADEQUATE
Street Surface


Views Waterfront
Rainier
Territorial
Olympics
Cascades
Seattle Skyline
Puget Sound
Lake Washington
Lake Sammamish
Lake/River/Creek
Other View


Waterfront Location
Waterfront Footage 0
Lot Depth Factor 0
Waterfront Bank
Tide/Shore
Waterfront Restricted Access
Waterfront Access Rights NO
Poor Quality NO
Proximity Influence NO


Designations Nuisances
Historic Site
Current Use (none)
Nbr Bldg Sites  
Adjacent to Golf Fairway NO
Adjacent to Greenbelt NO
Other Designation NO
Deed Restrictions NO
Development Rights Purchased NO
Easements NO
Native Growth Protection
Easement NO


DNR Lease NO
 


Topography
Traffic Noise
Airport Noise  
Power Lines NO
Other Nuisances NO


Problems
Water Problems NO
Transportation Concurrency NO
Other Problems NO


Environmental


Environmental NO


BUILDING
Building Number 1
Building Description RESTAURANT & APTS
Number Of Buildings
Aggregated 1


Predominant Use RESTAURANT, TABLE
SERVICE (350)


Shape Rect or Slight Irreg
Construction Class WOOD FRAME
Building Quality AVERAGE
Stories 2
Building Gross Sq Ft 3,092


Click the camera to see more pictures.
Picture of Building 1
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Building Net Sq Ft 3,092
Year Built 1960
Eff. Year 2000
Percentage Complete 100
Heating System NO HEAT
Sprinklers No
Elevators  


Section(s) Of Building Number:  1
Section
Number Section Use Description Stories Height Floor


Number
Gross Sq


Ft
Net Sq


Ft


1 RESTAURANT, TABLE SERVICE
(350) 1 10 1,971 1,971


2 APARTMENT (300)   1 9 1,287 1,287


 


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


881740012508 2018 2019 0010 1,271,700 293,500 1,565,200 0 1,271,700 293,500 1,565,200
881740012508 2017 2018 0010 1,135,500 283,600 1,419,100 282,600 1,135,500 283,600 1,419,100
881740012508 2016 2017 0010 1,135,500 1,000 1,136,500 0 1,135,500 1,000 1,136,500
881740012508 2015 2016 0010 931,100 1,000 932,100 0 931,100 1,000 932,100
881740012508 2014 2015 0010 681,300 1,000 682,300 0 681,300 1,000 682,300
881740012508 2013 2014 0010 522,300 45,200 567,500 0 522,300 45,200 567,500
881740012508 2012 2013 0010 522,300 22,900 545,200 0 522,300 22,900 545,200
881740012508 2011 2012 0010 522,300 9,900 532,200 0 522,300 9,900 532,200
881740012508 2010 2011 0010 522,300 41,200 563,500 0 522,300 41,200 563,500
881740012508 2009 2010 0010 522,300 1,000 523,300 0 522,300 1,000 523,300
881740012508 2008 2009 0010 522,300 1,000 523,300 0 522,300 1,000 523,300
881740012508 2007 2008 0010 454,200 8,400 462,600 0 454,200 8,400 462,600
881740012508 2006 2007 0010 408,700 20,900 429,600 0 408,700 20,900 429,600
881740012508 2005 2006 0010 408,700 1,000 409,700 0 408,700 1,000 409,700
881740012508 2004 2005 0010 386,000 15,900 401,900 0 386,000 15,900 401,900
881740012508 2003 2004 0010 386,000 15,900 401,900 0 386,000 15,900 401,900
881740012508 2002 2003 0010 363,300 36,800 400,100 0 363,300 36,800 400,100
881740012508 2001 2002 0010 317,900 31,700 349,600 0 317,900 31,700 349,600
881740012508 2000 2001 0010 227,100 122,500 349,600 0 227,100 122,500 349,600
881740012508 1999 2000 0010 204,300 43,000 247,300 0 204,300 43,000 247,300
881740012508 1998 1999 0010 158,900 88,400 247,300 0 158,900 88,400 247,300
881740012508 1997 1998 0010 0 0 0 0 136,000 112,000 248,000
881740012508 1996 1997 0010 0 0 0 0 136,000 112,000 248,000
881740012508 1994 1995 0010 0 0 0 0 136,000 112,000 248,000
881740012508 1992 1993 0010 0 0 0 0 136,000 112,000 248,000
881740012508 1990 1991 0010 0 0 0 0 136,200 68,800 205,000
881740012508 1988 1989 0010 0 0 0 0 113,500 116,500 230,000
881740012508 1986 1987 0010 0 0 0 0 123,400 20,300 143,700
881740012508 1984 1985 0010 0 0 0 0 124,900 34,300 159,200
881740012508 1982 1983 0010 0 0 0 0 124,900 34,300 159,200


SALES HISTORY


Excise
Number


Recording
Number


Document
Date Sale Price Seller Name Buyer Name Instrument Sale Reason


2576468 20121129002096 11/21/2012 $950,000.00 RICKERT
GARY W


TAHN
ASSOCIATES LLC


Special
Warranty
Deed


None


2576467 20121129002095 11/21/2012 $0.00 RICKERT
KATHRYN RICKER GARY W Other - See


Affidavit Other


2087185 20041201000457 11/21/2004 $75,000.00 MORRISON
JOHN G RICKERT GARY W Quit Claim


Deed Trust


1562591 199708250164 8/7/1997 $0.00 RICKERT
WAYNE A


RICKERT GARY
W+BREWER
MEDLEY C


Special
Warranty
Deed


Testamentary
Trust


1371301 199404271903 4/12/1994 $0.00 RICKERT
WAYNE A


RICKERT WAYNE
A+VALDENE C


Quit Claim
Deed Settlement


1349123 199312220200 11/15/1993 $0.00 MORRISON
MARDELL C


MORRISON JOHN
W+MARDELL C


Quit Claim
Deed Other


REVIEW HISTORY


PERMIT HISTORY


Permit
Number Permit Description Type Issue


Date
Permit
Value


Issuing
Jurisdiction


Reviewed
Date


6560474
Change use from retail sales and service to eating
and drinking establishment in an existing mixed use
building, occupy per plan,


Remodel 3/1/2017 $106,347 SEATTLE 5/31/2017


6475887
Change of Use of existing 2nd floor retail to
residential apartment unit in mixed use building,
Occupy per plans.,


Remodel 2/29/2016 $73,000 SEATTLE 5/31/2017
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http://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=20121129002095

http://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=2087185

http://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=20041201000457

http://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=1562591

http://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=199708250164

http://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=1371301

http://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=199404271903

http://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=1349123

http://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=199312220200

http://web1.seattle.gov/DPD/permitstatus/Project.aspx?id=6560474

http://web1.seattle.gov/DPD/permitstatus/Project.aspx?id=6475887
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Business Name:
TAHN ASSOCIATES, L.L.C.
UBI Number:
601 781 520
Business Type:
WA LIMITED LIABILITY COMPANY
Business Status:
ACTIVE
Principal Office Street Address:
644 164TH PL NE, BELLEVUE, WA, 98008-4013, UNITED STATES
Principal Office Mailing Address:
Expiration Date:
04/30/2019
Jurisdiction:
UNITED STATES, WASHINGTON
Formation/ Registration Date:
04/04/1997
Period of Duration:
PERPETUAL
Inactive Date:
Nature of Business:


Registered Agent Name:
CLARA CHEN
Street Address:
644-164 PL NE, BELLEVUE, WA, 98008-4013, UNITED STATES
Mailing Address:


https://ccfs.sos.wa.gov/#/BusinessSearch/BusinessInformation


1 of 2 1/28/2019, 2:10 PM







Title Governors Type Entity Name First Name Last Name


GOVERNOR INDIVIDUAL DAVID CHEN


GOVERNOR INDIVIDUAL HUBERT CHEN


GOVERNOR INDIVIDUAL TIMOTHY CHEN


GOVERNOR INDIVIDUAL CLARA CHEN


GOVERNOR INDIVIDUAL CLARA CHEN


https://ccfs.sos.wa.gov/#/BusinessSearch/BusinessInformation


2 of 2 1/28/2019, 2:10 PM







EXPRESS ANNUAL REPORT WITH CHANGES  


BUSINESS INFORMATION 


Business Name:  
TAHN ASSOCIATES, L.L.C.  


UBI Number:  
601 781 520  


Business Type:  
WA LIMITED LIABILITY COMPANY  


Business Status:  
ACTIVE  


Principal Office Street Address:  
644 164TH PL NE, BELLEVUE, WA, 98008-4013, USA  


Principal Office Mailing Address:  


Expiration Date:  
04/29/2019  


Jurisdiction:  
UNITED STATES, WASHINGTON  


Formation/Registration Date:  
04/04/1997  


Period of Duration:  
PERPETUAL  


Inactive Date:  


Nature of Business:  


REGISTERED AGENT     RCW 23.95.410  


PRINCIPAL OFFICE 


Phone:  
206-244-3210  


Email:  
CLARALCHEN@GMAIL.COM  


Street Address:  
644 164TH PL NE, BELLEVUE, WA, 98008-4013, USA  


 


 
Filed 


Secretary of State 
State of Washington 


Date Filed: 03/16/2018  
Effective Date: 03/16/2018  


UBI #: 601 781 520 


Registered Agent Name Street Address Mailing Address


CLARA CHEN 644-164 PL NE, BELLEVUE, WA, 98008-4013, UNITED STATES


This document is a public record. For more information visit www.sos.wa.gov/corps







Mailing Address:  


GOVERNORS 


NATURE OF BUSINESS 


l REAL PROPERTY INVESTMENT  


EFFECTIVE DATE  
Effective Date:  
03/16/2018  


CONTROLLING INTEREST  
Does your company own real property (including leasehold interests) in Washington?   
YES  
1. Has there been a transfer of stock, other financial interest change, or an option agreement exercised during the last 12 months that 
resulted in a transfer of controlling interest?   
NO  
2. Has an option agreement been executed in the last 12 months allowing for the future purchase or acquisition of the entity, that, if 
exercised would result in a transfer of controlling interest?   
NO  
3. Unanswered, or Blank?   
NO  


You must contact the Washington State Department of Revenue to report a Controlling Interest Transfer IF:    
  * This company owns land, buildings or other real estate in Washington State,    
   AND  
   * You answered "YES" to question 1 above.    
Failure to report a Controlling Interest Transfer is subject to penalty provisions of RCW 82.45.220.  
For more information on Controlling Interest, please call the Department of Revenue at (360) 534-1503, option 1, or visit 
www.dor.wa.gov/REET  
Business Licensing Service, PO Box 9034, Olympia, WA 98507-9034 
For assistance or to request this document in an alternate format, visit business.wa.gov/BLS or call 360-705-6744. Teletype users 
may call 711.  
Fax 360-705-6699  


RETURN ADDRESS FOR THIS FILING 
Attention:  
CLARA CHEN  
Email:  
CLARALCHEN@GMAIL.COM  
Address: 


Title Type Entity Name First Name Last Name


GOVERNOR INDIVIDUAL DAVID CHEN


GOVERNOR INDIVIDUAL HUBERT CHEN


GOVERNOR INDIVIDUAL TIMOTHY CHEN


GOVERNOR INDIVIDUAL CLARA CHEN


GOVERNOR INDIVIDUAL CLARA CHEN


This document is a public record. For more information visit www.sos.wa.gov/corps







644 164TH PL NE, BELLEVUE, WA, 98008-4013, USA 


AUTHORIZED PERSON 


Person Type:  
INDIVIDUAL  


First Name:  
CLARA  


Last Name:  
CHEN  


Title:  
MANAGER  
This document is hereby executed under penalty of law and is to the best of my knowledge, true and correct.  


This document is a public record. For more information visit www.sos.wa.gov/corps























Business Name:
CARSON CLEANERS, INC.
UBI Number:
600 068 512
Business Type:
WA PROFIT CORPORATION
Business Status:
ADMINISTRATIVELY DISSOLVED
Principal Office Street Address:
Principal Office Mailing Address:
Expiration Date:
03/31/2015
Jurisdiction:
UNITED STATES, WASHINGTON
Formation/ Registration Date:
03/24/1972
Period of Duration:
PERPETUAL
Inactive Date:
07/01/2015
Nature of Business:


Registered Agent Name:
ROGER E LAGESCHULTE
Street Address:
320 DAYTON ST #127, EDMONDS, WA, 98020, UNITED STATES
Mailing Address:


https://ccfs.sos.wa.gov/#/BusinessSearch/BusinessInformation


1 of 2 1/28/2019, 4:50 PM







Title Governors Type Entity Name First Name Last Name


GOVERNOR INDIVIDUAL JANICE CARSON


GOVERNOR INDIVIDUAL ROBERT CARSON


https://ccfs.sos.wa.gov/#/BusinessSearch/BusinessInformation


2 of 2 1/28/2019, 4:50 PM



































From: Dean Malte
To: "Myers, Dale - TCP (ECY)"
Cc: Ty Schreiner
Subject: Brooklyn Chevron Off-Property HVOC Analyses
Date: Wednesday, February 6, 2019 2:26:00 PM
Attachments: Groundwater_Map_and Data_Tables_Brooklyn_Chervon_HVOC.pdf

Dale-
 
As you requested during our site visit last week to the Chevron Brooklyn site (4700 Brooklyn Avenue,
Seattle, WA), recent reports documenting HVOC analyses in off-property groundwater are
summarized below.  The referenced reports include the most recent sampling data (samples
collected after the recent remedial action), and sampling data for analyses performed prior to the
remedial action.  The information presented below is based on a review of previous reports included
in the site file materials recently provided electronically by Ecology (a review of Ecology’s hard-copy
files for the Site was not performed). 
 
The most recent off-property groundwater sampling data for HVOCs (multiple samples collected

during August 2018) are presented in the January 4th 2019 Interim Action Report prepared by Aspect
Consulting (Aspect, 2019).  The sampled wells included four wells installed in January 2018 (MW-17,
-18, -25, and -26).  Wells MW-27 and MW-28, located in the sidewalk south of the main property,
were not sampled due to dewatering drawdown and presence of LNAPL.  Well locations are shown
on the site map from Aspect’s January 2019 report included in the attached PDF file.  Additional
sampling (possibly including additional wells) may have been performed but not yet reported to
Ecology; we recommend that Ecology request any recent data from Aspect.
 
Prior to the remedial action, analysis of HVOCs in groundwater samples was performed by the Riley
Group (Riley, 2016) in January 2016 and by Aspect (Aspect, 2017) in November 2016.  The wells
sampled in 2016 included perimeter wells located near the margin of the property which have since
been abandoned (wells MW-3, -6, -9, -13 by Riley and wells MW-9, -11, and -13 by Aspect; see
attached location map), and are not the same wells as the off-property wells sampled in 2018, which
were installed in January 2018 (analysis of perimeter/off-property groundwater samples for HVOCs
does not appear to have been performed prior to 2016 based on the records we have). 
 
The referenced reports are listed below.  Copies of the groundwater data summary table from each
report are provided in the attached PDF for reference. 

Aspect Consulting.  2019. Interim Action Report, Former Chevron Service Station No. 90129,
4700 Brooklyn Avenue NE, Seattle, WA.  Prepared for FH Brooklyn, LLC, and Chevron

Environmental Management Company.  Dated January 4th, 2019.
Aspect Consulting.  2017. On-Property Remedial Investigation Data Report, 4700 Brooklyn
Avenue NE, Seattle, WA.  Memorandum to Dale Myers, Washington State Department of

Ecology.  Dated January 17th, 2017.
Riley Group Inc. 2016.  Summary of Recent Groundwater Sampling and Summary of
Groundwater Data, Chevron Station No. 90129, 4700 Brooklyn Avenue NE, Seattle, WA.

 Technical Memorandum to Mr. Eran Fields of Fields Holdings, LLC.  Dated January 18th, 2016.
 

mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=4a30ba76c8d54cf680e5207757dcd000-Dean Malte
mailto:DAMY461@ECY.WA.GOV
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=8595a5943ad24246ad4029595e7f7831-Ty Schreine



Perimeter wells sampled in 2016 by Riley and/or Aspect (subsequently abandoned)


Off-Property wells sampled in 2018 by Aspect (installed January 2018)











Table 4 - Ground Water Analytical Results 
Project #160092 - 4700 Brooklyn Avenue NE 
Seattle, WA


MW-02 MW-03 MW-3D MW-04 MW-05 MW-06 MW-07 MW-09 MW-11 MW-12 MW-13 MW-14 MW-15 MW-16
11/21/2016 11/21/2016 11/21/2016 11/21/2016 11/21/2016 11/21/2016 11/22/2016 11/22/2016 11/22/2016 11/22/2016 11/22/2016 11/21/2016 11/22/2016 11/22/2016


Total Petroleum Hydrocarbons in ug/L
Gasoline Range Organics 800 < 100 U 110 120 780 < 100 U < 100 U < 100 U 23,000 55,000 120,000 < 100 U < 100 U 2,300
Diesel Range Organics 500 58 X 170 X 120 X 810 < 50 U < 50 U 200 X 3,500 X 4,500 X 8,800 X 110 X < 60 U 660 X
Motor Oil Range Organics 500 < 250 U < 250 U < 250 U < 250 U < 250 U < 250 U < 250 U < 250 U < 250 U < 250 U < 250 U < 300 U < 250 U


Metals in ug/L
Lead (Dissolved) 15 < 1 UJ < 1 UJ < 1 UJ < 1 UJ < 1 UJ < 1 UJ < 1 UJ < 1 UJ 17.2 J 2.89 J < 1 UJ < 1 UJ < 1 UJ


Volatile Organic Compounds in ug/L
Benzene 5 < 0.35 U < 0.35 U < 0.35 U < 0.35 U < 0.35 U < 0.35 U < 0.35 U 940 90 5,500 < 0.35 U < 0.35 U 77
Toluene 1,000 < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U 740 530 6,300 < 1 U < 1 U 2.6
Ethylbenzene 700 < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U 420 1,500 2,300 < 1 U < 1 U 100
m,p-Xylenes < 2 U < 2 U < 2 U < 2 U < 2 U < 2 U < 2 U 660 5,800 10,000 < 2 U < 2 U 5.3
o-Xylene < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U 110 1,300 4,100 < 1 U < 1 U 1.1
Total Xylenes 1,000 < 2 U < 2 U < 2 U < 2 U < 2 U < 2 U < 2 U 770 7,100 14,100 < 2 U < 2 U 6.4
Methyl tert-butyl ether (MTBE) 20 < 1 U < 1 U < 1 U 1.8 < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U < 1 U
Tetrachloroethene (PCE) 5 < 1 U < 1 U < 1 U
Trichloroethene (TCE) 5 < 1 U < 1 U < 1 U
1,1-Dichloroethene 400 < 1 U < 1 U < 1 U
cis-1,2-Dichloroethene (DCE) 16 15 9.7 15
trans-1,2-Dichloroethene 160 < 1 U < 1 U 1
Vinyl Chloride 0.2 < 0.2 U < 0.2 U 0.22
1,1,1-Trichloroethane 200 < 1 U < 1 U < 1 U
1,1-Dichloroethane 7.68 < 1 U < 1 U < 1 U
1,2-Dichloroethane (EDC) 5 21 < 1 U < 1 U
Chloroethane < 1 U < 1 U < 1 U
Methylene Chloride 5 < 5 U < 5 U < 5 U


Notes
Groundwater samples were not collected from MW-1, MW-8, and MW-10. MW-1 casing bends to the east.  MW-8 was dry. MW-10 had measureable product
MW-13 was only samples for chlorinated VOCs due to the presence of measureable product.
Bold indicates detected analyte.
Shading indicates detection above proposed cleanup level. 
J - Analyte was positively identified. The reported result is an estimate.
U - Analyte was not detected at or above the reported result.
UJ - Analyte was not detected at or above the reported estimate
X - The sample chromatographic pattern does not resemble the fueld standard used for quantitation by the laboratory. 


Proposed Cleanup 
Levels


Aspect Consulting
1/17/2017
V:\160092 - 4700 Brooklyn Ave\Deliverables\Data Memo\Tables Table 4


On-Property Data Memo
Page 1 of 1















Please contact us with any questions or comments.  Thank you.
 
Dean K. Malte  |  Geologist
Kennedy/Jenks Consultants
32001 32nd Avenue South, Suite 100  |  Federal Way, WA 98001
P: 253.835.6400  |  F: 253.952.3435  |  Direct: 253.835.6463

 



From: Dean Malte
To: Myers, Dale - TCP (ECY)
Subject: RE: Chevron 90129 File Schema - 03-05-2019
Date: Tuesday, March 5, 2019 2:03:00 PM
Attachments: Chevron 90129 File Schema Updated - 03-05-2019.docx

Dale-The updated Schema is attached
 
Dean K. Malte  |  Geologist
Kennedy/Jenks Consultants
32001 32nd Avenue South, Suite 100  |  Federal Way, WA 98001
P: 253.835.6400  |  F: 253.952.3435  |  Direct: 253.835.6463

 

From: Myers, Dale - TCP (ECY) <DAMY461@ECY.WA.GOV> 
Sent: Tuesday, March 05, 2019 9:09 AM
To: Dean Malte <DeanMalte@KennedyJenks.com>
Cc: Ty Schreiner <TySchreiner@KennedyJenks.com>; Myers, Dale - TCP (ECY)
<DAMY461@ECY.WA.GOV>
Subject: Chevron 90129 File Schema - 03-05-2019
 
Morning Dean
This is the Site File Schema we will start with
We may or may not be making further edits
Dale

mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=4A30BA76C8D54CF680E5207757DCD000-DEAN MALTE
mailto:DAMY461@ECY.WA.GOV

Chevron 90129 SITE FILE SCHEMA 

March 5, 2019



Bold represents entries in file as up-dated



SIT 1	Correspondence

	SIT1.1		Exempt

	SIT1.2		Non-Exempt

		SIT1.2.1	Ecology Correspondence

		SIT1.2.2	Other Correspondence

		SIT1.2.3	Meeting agenda, notes, attendee list, etc.

		SIT1.2.4	Estimated schedule for MTCA compliance

	SIT1.3		Contract/Bills/invoices



SIT 2	Pre Remedial Investigation and Miscellaneous Reports

	SIT2.1		Technical Reports

	SIT2.2		Forward Planning Documents

	SIT2.3		Background and Historical Documents

				Riley Group Report Submittal 02/09/2016

				Groundwater Monitoring Reports 1993-2012

				Soil Vapor Reports 1991-1995

				Supplemental Environmental Investigation 07/24/2001



SIT 3	Remedial Investigation 

	SIT3.1		Work and Sampling Plans

SIT3.2		Data Management Plans

SIT3.3		Health and Safety Plans

SIT3.4		Quality Assurance Project Plans

SIT3.5		Construction Plans & Specifications for Monitoring Equipment

SIT3.6		RI Preliminary Data and Analysis

	SIT3.6.1	Soils and soil gas

	SIT3.6.2     Sediments

		SIT3.6.3	Gas/Emissions

	SIT3.6.4     Ambient Air

	SIT3.6.5     Weather

	SIT3.6.6     Effluent/Influent

	SIT3.6.7     Ground water

	SIT3.6.8     Surface water

SIT3.7	      Field work

	SIT3.7.1	Maps

	SIT3.7.2	Videos

	SIT3.7.3	Photos

	SIT3.7.4	Field logs

	SIT3.8		RI Data Reports: RI, Human Health Risk Assessment, Ecological Risk Assessment

	SIT3.9		Neighboring sites RI data/Miscellaneous reports

	SIT3.10 	Periodical Reports (monthly, quarterly, etc.)



SIT 4	Feasibility Study

	SIT4.1		Work Plan

	SIT4.2		FS and Data Report

SIT4.3		Risk Assessment – Human Health, Biological, Ecological

	

SIT 5	Cleanup Action Plan (CAP) Remedial Design/Remedial Action

SIT5.1		EIS

SIT5.2		Work Plans

SIT5.3		CAP Outline

SIT5.4		Data and Data Analysis

SIT5.5		Health and Safety Plans and Quality Assurance Project Plans

SIT5.6		Construction Specifications and Plans

SIT5.7		Remedial Design

SIT5.8		Construction Oversight

SIT5.9		Operation and Maintenance



SIT 6	Interim Action

	SIT6.1		Interim Action Work Plan

	SIT6.2		Interim Action Report

	SIT6.3		Interim Action Correspondence

	SIT6.4		Misc. Interim Action 



SIT 7	Public Involvement

SIT7.1		Community Groups

SIT7.2		Public Participation Plan

SIT7.3		Correspondence (letters to/from citizens, PLP's, repositories, government agencies...)

SIT7.4		Fact sheets

SIT7.5		Mailing lists

SIT7.6		Public hearings/meetings (agenda, attendees list, materials distributed, transcripts, notes...)

SIT7.7 	Responsiveness summaries

SIT7.8 	Site Register notices

SIT7.9 	SEPA



SIT 8 Legal

SIT8.1		Access Agreements

SIT8.2		Approvals (includes variances, plan approvals and permits)

SIT8.3		Ecology Correspondence PLP Determination Letters

SIT8.4		Formal Enforcement Actions

SIT8.5		Agreed Orders, Consent Decrees, PPCDs

SIT8.5		Litigation

SIT8.6		Site Hazard Assessment



SIT 9 Progress Reports

SIT9.1		Progress Reports under Agreed Order



SIT 10 Groundwater Monitoring Reports

SIT10.1	Groundwater Monitoring Reports under Agreed Order
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CHEVRON 90129 BROOKLYN

Table 1 - Soil Results

Page 1 of 3

Table 1 - 2019 Soil Results

Location Code MW-20 MW-20 MW-20 MW-20 MW-21 MW-21 MW-21 MW-21 MW-21
Depth 10.5 18.0 28.0 30.0 10.0 15.0 20.0 25.0 26.5

Sample Name MW-20-S-10.5-190810 MW-20-S-18.0-190810 MW-20-28.0-190810 MW-20-S-30.0-190810 MW-21-S-10.0-190809 MW-21-S-15.0-190809 MW-21-20.0-190809 MW-21-25.0-190809 MW-21-S-26.5-190809
Date 8/10/2019 8/10/2019 8/10/2019 8/10/2019 8/9/2019 8/9/2019 8/9/2019 8/9/2019 8/9/2019

Chemical Unit MTCA A Then B MTCA A Then B note
Total Petroleum Hydrocarbons

Gasoline-Range Organics mg/kg 30/100 Method A 0.8 0.4 0.6 1 0.9 1 1.7 0.5 0.9
Total Petroleum Hydrocarbons - Diesel - without silica gel cleanup

Diesel-Range Organics mg/kg 2000 Method A < 4.4 < 4.5 < 4.9 < 5.2 < 4.3 < 4.3 < 4.7 < 4.6 < 4.6
Oil-Range Organics mg/kg 2000 Method A < 11 < 11 18 < 13 < 11 < 11 < 12 < 11 < 11

Semi Volatile Organic Compounds using SIM
Benzo(a)anthracene mg/kg 1.37 B Cancer -- -- -- -- -- -- -- <0.0008 --
Benzo(a)pyrene mg/kg 0.1 Method A -- -- -- -- -- -- -- 0.0008 --
Benzo(b)Fluoranthene mg/kg 1.37 B Cancer -- -- -- -- -- -- -- 0.001 --
Benzo(k)Fluoranthene mg/kg 13.7 B Cancer -- -- -- -- -- -- -- <0.0008 --
Chrysene mg/kg 137 B Cancer -- -- -- -- -- -- -- 0.001 --
Dibenz(a,h)Anthracene mg/kg 0.137 B Cancer -- -- -- -- -- -- -- <0.0008 --
Indeno(1,2,3-c,d)Pyrene mg/kg 1.37 B Cancer -- -- -- -- -- -- -- <0.0008 --

Volatile Organic Compounds
Benzene mg/kg 0.03 Method A < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0005 < 0.0004 0.0008 0.003
cis-1,2-Dichloroethene mg/kg 160 B Non Cancer < 0.0005 < 0.0005 < 0.0005 0.0007 -- -- -- 0.003 0.019
trans-1,2-Dichloroethene mg/kg 1600 B Non Cancer < 0.0005 < 0.0005 < 0.0005 < 0.0005 -- -- -- < 0.0004 0.0007
Ethylbenzene mg/kg 6 Method A < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0004 < 0.0003 < 0.0003 < 0.0004
Tetrachloroethene (PCE) mg/kg 0.05 Method A 0.068 0.075 0.030 0.06 -- -- -- 0.032 0.18
Toluene mg/kg 7 Method A < 0.0006 < 0.0006 < 0.0006 < 0.0006 < 0.0005 < 0.0006 < 0.0005 < 0.0005 0.0006
Trichloroethene (TCE) mg/kg 0.03 Method A < 0.0005 < 0.0005 0.025 0.003 -- -- -- 0.063 0.38 E
Vinyl Chloride mg/kg 0.670 B Cancer < 0.0006 < 0.0006 < 0.0006 < 0.0006 -- -- -- < 0.0005 < 0.0006
Xylene, total mg/kg 9 Method A < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Metals
Lead mg/kg 250 Method A 4.18 3.59 5.42 2.83 8.7 3.64 4.16 4.49 7.44

Moisture
Percent Moisture % 9.4 12.9 19.7 23.0 7.7 7.6 14.5 13.5 13.9

751    Detected concentrations above the cleanup level are shaded yellow and bolded.
< --    Non-detect values above the cleanup level are shaded gray and italicized.

0.436    Detected concentrations at or above the method detection limit are shown in bold.

Notes:
Table was prepared in December 2019 at the request of the Ecology PM. 

Abbreviations and Symbols
   " - -" denotes not measured, not available, or not applicable.
   " < " denotes not detected at or above the indicated method detection limit.
    E = Concentrations are estimated since they exceed the calibration range of the instrument. Results of a further diluted analysis performed outside of method holding time is shown in parenthesis. 
   mg/kg = milligrams per kilogram
Cleanup Levels (CUL)
   Cleanup level values based on Model Toxics Control Act (MTCA) Method A values for unrestricted land use (Method A) based on 
         Washington State Administrative Code (WAC) 173-340-740 Table 740-1. Where MTCA Method A values are not available, the lowest
         of MTCA Method B values (B Cancer or B Non Cancer) from Cleanup Levels and Risk Calculation (CLARC) tables have been used (Accessed January 2017).
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Table 1 - 2019 Soil Results

Location Code
Depth

Sample Name
Date

Chemical Unit MTCA A Then B MTCA A Then B note
Total Petroleum Hydrocarbons

Gasoline-Range Organics mg/kg 30/100 Method A
Total Petroleum Hydrocarbons - Diesel - without silica gel cleanup

Diesel-Range Organics mg/kg 2000 Method A
Oil-Range Organics mg/kg 2000 Method A

Semi Volatile Organic Compounds using SIM
Benzo(a)anthracene mg/kg 1.37 B Cancer
Benzo(a)pyrene mg/kg 0.1 Method A
Benzo(b)Fluoranthene mg/kg 1.37 B Cancer
Benzo(k)Fluoranthene mg/kg 13.7 B Cancer
Chrysene mg/kg 137 B Cancer
Dibenz(a,h)Anthracene mg/kg 0.137 B Cancer
Indeno(1,2,3-c,d)Pyrene mg/kg 1.37 B Cancer

Volatile Organic Compounds
Benzene mg/kg 0.03 Method A
cis-1,2-Dichloroethene mg/kg 160 B Non Cancer
trans-1,2-Dichloroethene mg/kg 1600 B Non Cancer
Ethylbenzene mg/kg 6 Method A
Tetrachloroethene (PCE) mg/kg 0.05 Method A
Toluene mg/kg 7 Method A
Trichloroethene (TCE) mg/kg 0.03 Method A
Vinyl Chloride mg/kg 0.670 B Cancer
Xylene, total mg/kg 9 Method A

Metals
Lead mg/kg 250 Method A

Moisture
Percent Moisture %

MW-22 MW-22 MW-22 MW-23 MW-23 MW-23 MW-29 MW-29 MW-29
10.0 23.0 28.5 10.0 25.0 30.0 10.5 20.0 31.5

MW-22-S-10.0-190808 MW-22-S-23.0-190808 MW-22-S-28.5-190808 MW-23-S-10.0-190808 MW-23-S-25.0-190808 MW-23-S-30.0-190808 MW-29-S-10.5-190810 MW-29-S-20.0-190810 MW-29-S-31.5-190810
8/8/2019 8/8/2019 8/8/2019 8/8/2019 8/8/2019 8/8/2019 8/10/2019 8/10/2019 8/10/2019

< 0.2 < 0.2 < 0.3 4.0 < 0.3 < 0.4 < 0.2 0.7 0.6

< 4.2 < 4.7 < 5.2 4.5 < 4.7 < 5.4 < 4.5 < 4.6 < 4.8
< 10 < 12 < 13 32 < 12 < 40 16 13 < 12

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

< 0.0004 0.001 < 0.0006 < 0.0005 0.015 < 0.0006 < 0.0005 < 0.0005 0.002
-- 0.087 < 0.0006 -- 0.15 -- -- -- --
-- < 0.0004 < 0.0006 -- 0.0008 -- -- -- --

< 0.0004 < 0.0003 < 0.0004 < 0.0004 < 0.0004 < 0.0005 < 0.0004 < 0.0004 0.0004
-- 0.001 < 0.0006 -- < 0.0005 -- -- -- --

< 0.0005 < 0.0005 < 0.0007 < 0.0005 <0.0006 < 0.0007 < 0.0006 < 0.0006 0.0007
-- 0.006 < 0.0006 -- <0.0005 -- -- -- --
-- <0.0005 < 0.0007 -- 0.005 -- -- -- --

< 0.001 <0.001 < 0.002 < 0.001 < 0.001 < 0.002 < 0.001 < 0.001 < 0.001

2.89 3.18 9.79 4.40 3.17 13.0 -- -- --

5.3 16.5 24.0 8.3 14.7 26.8 11.6 13.0 17.2

CHEVRON 90129 BROOKLYN
© 2017 Kennedy/Jenks Consultants
\\FWY01\data\Projects\2019\1996002.01 DOE - Chevron 90129 Brooklyn RI_FS\Tables\GW_Results.xlsm

Revision No. 0
December 2019

1996002*01



CHEVRON 90129 BROOKLYN

Table 1 - Soil Results

Page 3 of 3

Table 1 - 2019 Soil Results

Location Code
Depth

Sample Name
Date

Chemical Unit MTCA A Then B MTCA A Then B note
Total Petroleum Hydrocarbons

Gasoline-Range Organics mg/kg 30/100 Method A
Total Petroleum Hydrocarbons - Diesel - without silica gel cleanup

Diesel-Range Organics mg/kg 2000 Method A
Oil-Range Organics mg/kg 2000 Method A

Semi Volatile Organic Compounds using SIM
Benzo(a)anthracene mg/kg 1.37 B Cancer
Benzo(a)pyrene mg/kg 0.1 Method A
Benzo(b)Fluoranthene mg/kg 1.37 B Cancer
Benzo(k)Fluoranthene mg/kg 13.7 B Cancer
Chrysene mg/kg 137 B Cancer
Dibenz(a,h)Anthracene mg/kg 0.137 B Cancer
Indeno(1,2,3-c,d)Pyrene mg/kg 1.37 B Cancer

Volatile Organic Compounds
Benzene mg/kg 0.03 Method A
cis-1,2-Dichloroethene mg/kg 160 B Non Cancer
trans-1,2-Dichloroethene mg/kg 1600 B Non Cancer
Ethylbenzene mg/kg 6 Method A
Tetrachloroethene (PCE) mg/kg 0.05 Method A
Toluene mg/kg 7 Method A
Trichloroethene (TCE) mg/kg 0.03 Method A
Vinyl Chloride mg/kg 0.670 B Cancer
Xylene, total mg/kg 9 Method A

Metals
Lead mg/kg 250 Method A

Moisture
Percent Moisture %

DUP-1-S-190810 SUP-1-1-S-6.5-190810
6.5

DUP-1-S-190810 SUP-1-1-S-6.5-190810
8/10/2019 8/10/2019

< 0.3 < 0.3

< 4.5 < 4.4
< 11 < 11

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

< 0.0004 < 0.0005
-- --
-- --

< 0.0004 < 0.0004
-- --

< 0.0005 < 0.0006
-- --
-- --

< 0.001 < 0.001

-- --

11.1 9.6
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Table 2 - 2019 Groundwater Results

Location Code QA-T1 QA-T2 QA-T3 QA-T4 QA-T5 QA-T6 QA-O1 QA-1-T QA-O2 QA-2-T MW-17-W MW-18-W MW-19-W MW-20-W MW-21-W
Sample Type

Date 8/12/2019 8/12/2019 8/12/2019 8/12/2019 8/12/2019 8/12/2019 8/8/2019 8/13/2019 8/9/2019 8/14/2019 8/15/2019 8/13/2019 8/13/2019 8/15/2019 8/15/2019

Sample ID
QA-T1-190812 

NA WATER
QA-T2-190812 

NA WATER
QA-T3-190812 

NA WATER
QA-T4-190812 

NA WATER
QA-T5-190812 

NA WATER
QA-T6-190812 

NA WATER
QA-O1-190808 

Grab Water
QA-1-T-190813 

NA Water
QA-O2-190808 

Grab Water
QA-2-T-190814 

NA Water

MW-17-W-
190815 Grab 
Groundwater

MW-18-W-
190813 Grab 
Groundwater

MW-19-W-
190813 Grab 
Groundwater

MW-20-W-
190815 Grab 
Groundwater

MW-21-W-
190815 Grab 
Groundwater

Parent ID
Chemical Unit MTCA A Then B MTCA A Then B Note

Metals
Lead ug/l 15 -- -- -- -- -- -- -- -- -- -- < 7.1 T < 7.1 T < 7.1 T < 7.1 T < 7.1 T

TPH
Gasoline Range Organics-NWTPH ug/l 800 < 19 < 19* < 19 < 19 < 19 < 19* < 19 < 19* < 19 < 19* 500 < 19* 26 30 < 19

Total Petroleum Hydrocarbons - Diesel - without silica gel cleanup
Diesel-Range Organics ug/l 500 -- -- -- -- -- -- -- -- -- -- 710 < 46 < 47 < 45 < 46
Oil-Range Organics ug/l 500 -- -- -- -- -- -- -- -- -- -- < 100 < 100 < 100 < 100 < 100

VOCs
Benzene ug/l 5 B Cancer < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2* < 0.2 < 0.2 6 < 0.2 < 0.2 < 0.2 < 0.2
1,2-Dichloroethane ug/l 5 B Cancer -- -- -- -- -- -- -- -- -- -- 0.5 < 0.3 < 0.3 < 0.3 < 0.3
cis-1,2-Dichloroethene ug/l B Non Cancer -- -- -- -- -- -- -- -- -- -- 52 < 0.2 < 0.2 7 0.4
trans-1,2-Dichloroethene ug/l B Non Cancer -- -- -- -- -- -- -- -- -- -- 0.8 < 0.2 < 0.2 0.5 < 0.2
Ethylbenzene ug/l 700 B Non Cancer < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4 < 0.4* < 0.4 < 0.4 14 < 0.4 < 0.4 < 0.4 < 0.4
Methyl tert-Butyl ether ug/l 20 B Cancer -- -- -- -- -- -- -- -- -- -- < 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Tetrachloroethene (PCE) ug/l 5 B Cancer -- -- -- -- -- -- -- -- -- -- 7 3 < 0.2 64 2
Toluene ug/l 1000 B Non Cancer < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 < 0.2 0.2* < 0.2 0.3 0.2 < 0.2 < 0.2 < 0.2 < 0.2
Trichloroethene (TCE) ug/l 5 B Cancer -- -- -- -- -- -- -- -- -- -- 3 < 0.2 < 0.2 13 4
Vinyl Chloride ug/l 0.2 B Cancer, When 

children may be 
exposed, see 
guidance.  Federal 
MCL = 2 ug/L.

-- -- -- -- -- -- -- -- -- -- < 0.2 < 0.2 < 0.2 < 0.2 < 0.2

Xylene, total ug/l 1000 B Non Cancer < 1 < 1 < 1 < 1 < 1 < 1 < 1 < 1* < 1 < 1 6 < 1 < 1 < 1 < 1
1,2-Dibromoethane ug/l 0.01 B Cancer -- -- -- -- -- -- -- -- -- -- < 0.0095 D1 < 0.0096 D1 < 0.0095 D1 < 0.0095 D2 < 0.0095 D1

751    Detected concentrations above the cleanup level are shaded yellow and bolded.
< --    Non-detect values above the cleanup level are shaded gray and italicized.

0.436    Detected concentrations at or above the method detection limit are shown in bold.

Notes:
Table was prepared in December 2019 at the request of the Ecology PM. 

Abbreviations and Symbols
   " - -" denotes not measured, not available, or not applicable.
   " < " denotes not detected at or above the indicated method detection limit.
µg/l = micrograms per liter
* = The requirement for no headspace at the time of analysis was not met. The container used for the testing had headspace at the time of analysis.
Concentrations 
are estimated g
time was not met 
for dissolved 
sample filtration. 
D1 = Indicates for dual column analyses that the result is reported from column 1.
D2 = Indicates for dual column analyses that the result is reported from column 2. 

Cleanup Levels (CUL)
   Cleanup level values based on Model Toxics Control Act (MTCA) Method A values for unrestricted land use (Method A) based on 
         Washington State Administrative Code (WAC) 173-340-740 Table 740-1. Where MTCA Method A values are not available, the lowest
         of MTCA Method B values (B Cancer or B Non Cancer) from Cleanup Levels and Risk Calculation (CLARC) tables have been used (Accessed January 2017).
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Table 2 - 2019 Groundwater Results

Location Code
Sample Type

Date

Sample ID
Parent ID

Chemical Unit MTCA A Then B MTCA A Then B Note
Metals

Lead ug/l 15
TPH

Gasoline Range Organics-NWTPH ug/l 800
Total Petroleum Hydrocarbons - Diesel - without silica gel cleanup

Diesel-Range Organics ug/l 500
Oil-Range Organics ug/l 500

VOCs
Benzene ug/l 5 B Cancer
1,2-Dichloroethane ug/l 5 B Cancer
cis-1,2-Dichloroethene ug/l B Non Cancer
trans-1,2-Dichloroethene ug/l B Non Cancer
Ethylbenzene ug/l 700 B Non Cancer
Methyl tert-Butyl ether ug/l 20 B Cancer
Tetrachloroethene (PCE) ug/l 5 B Cancer
Toluene ug/l 1000 B Non Cancer
Trichloroethene (TCE) ug/l 5 B Cancer
Vinyl Chloride ug/l 0.2 B Cancer, When 

children may be 
exposed, see 
guidance.  Federal 
MCL = 2 ug/L.

Xylene, total ug/l 1000 B Non Cancer
1,2-Dibromoethane ug/l 0.01 B Cancer

MW-22-W MW-23-W MW-25-W MW-26-W MW-27-W MW-28-W

DUP-1-WD-
190813 Grab 
Groundwater MW-29-W

DUP
8/14/2019 8/15/2019 8/16/2019 8/13/2019 8/13/2019 8/13/2019 8/13/2019 8/16/2019
MW-22-W-

190814 Grab 
Groundwater

MW-23-W-
190815 Grab 
Groundwater

MW-25-W-
190816 Grab 
Groundwater

DUP-1-WD-
190813 Grab 
Groundwater

MW-29-W-
190816 Grab 
Groundwater

Unknown

< 7.1 T < 7.1 T < 7.1 T < 7.1 T < 7.1 T < 7.1 T < 7.1 T < 7.1 T

39 < 19 250 150 2900 3700 3800* < 19

< 45 < 49 < 47 < 45 1400 770 840 < 46
< 100 < 110 < 100 < 100 < 100 < 100 < 100 < 100

10 19 57 24 9 14 15 < 0.2
< 3 1 3 0.4 < 6 < 6 < 6 4
740 340 1200 820 E (720) 700 250 270 < 0.2
6 2 82 230 55 6 5 < 0.2

< 4 < 0.4 10 8 84 220 210 < 0.4
< 2 < 0.2 < 0.2 < 0.2 < 4 < 4 < 4 < 0.2
< 2 < 0.2 24 5 < 4 260 300 < 0.2
< 2 0.2 4 2 < 4 < 4 < 4 < 0.2
370 23 320 2200 E (1700) 780 770 820 < 0.2
5 16 150 38 23 8 8 < 0.2

< 14 < 1 2 < 1 30 90 86 < 1
< 0.0094 D1 < 0.0095 D1 < 0.0095 D2 < 0.0094 D2 < 0.0094 D1 < 0.0096 D2 < 0.0095 D1 < 0.0095 D1

CHEVRON 90129 BROOKLYN
© 2017 Kennedy/Jenks Consultants
\\FWY01\data\Projects\2019\1996002.01 DOE - Chevron 90129 Brooklyn RI_FS\Tables\GW_Results.xlsm

Revision No. 0
December 2019

1996002*01



 
 

           

 
ANALYSIS REPORT 

 
 

Prepared by: 
 

Eurofins Lancaster Laboratories Environmental 
2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

Chevron 
L4310 

6001 Bollinger Canyon Road 
San Ramon CA 94583     

 
 

Report Date:  October 17, 2019  13:20 
 

Project:  90129  
 

Account #:  11255   
Group Number:  2059029  
PO Number:  0015324185 
Release Number:  BISHOP 
State of Sample Origin:  WA 

 
 
 

Electronic Copy To Leidos Attn: Ruth  Otteman 
 
 
 

                                                                       Respectfully Submitted, 
                                                                       

 

 

  
 (717) 556-7252 
  

 
 

To view our laboratory's current scopes of accreditation please go to https://www.eurofinsus.com/environment-
testing/laboratories/eurofins-lancaster-laboratories-environmental/certifications-and-accreditations-eurofins-lancaster-laboratories-
environmental/ . Historical copies may be requested through your project manager.  
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SAMPLE INFORMATION 

 
 
Client Sample Description 

 
Sample Collection 

Date/Time 

 
ELLE# 

MW-20-S-10.5-190810 Grab Soil 08/10/2019 08:50 1126287 
SUP-1-1-S-6.5-190810 Grab Soil 08/10/2019 08:50 1126288 
MW-20-S-18.0-190810 Grab Soil 08/10/2019 09:15 1126289 
MW-20-S-28.0-190810 Grab Soil 08/10/2019 09:30 1126290 
MW-20-S-30.0-190810 Grab Soil 08/10/2019 10:00 1126291 
MW-29-S-20.0-190810 Grab Soil 08/10/2019 13:13 1126292 
MW-29-S-31.5-190810 Grab Soil 08/10/2019 13:52 1126293 
DUP-1-S-190810 Grab Soil 08/10/2019 14:00 1126294 
MW-29-S-10.5-190810 Grab Soil 08/10/2019 13:30 1126295 
QA-T1-190812 NA Water 08/12/2019 14:00 1126296 
QA-T2-190812 NA Water 08/12/2019 14:05 1126297 
QA-T3-190812 NA Water 08/12/2019 14:30 1126298 
QA-T4-190812 NA Water 08/12/2019 14:40 1126299 
QA-T5-190812 NA Water 08/12/2019 15:40 1126300 
QA-T6-190812 NA Water 08/12/2019 15:50 1126301 
MW-23-S-10.0-190808 Grab Soil 08/08/2019 11:30 1126302 
MW-23-S-25.0-190808 Grab Soil 08/08/2019 12:05 1126303 
MW-23-S-30.0-190808 Grab Soil 08/08/2019 12:20 1126304 
MW-22-S-10.0-190808 Grab Soil 08/08/2019 15:20 1126305 
MW-22-S-23.0-190808 Grab Soil 08/08/2019 15:30 1126306 
MW-22-S-28.5-190808 Grab Soil 08/08/2019 15:45 1126307 
QA-O1-190808 Grab Water 08/08/2019 17:20 1126308 
QA-O2-190809 Grab Water 08/09/2019 08:10 1126309 
MW-21-S-10.0-190809 Grab Soil 08/09/2019 09:30 1126310 
MW-21-S-15.0-190809 Grab Soil 08/09/2019 09:45 1126311 
MW-21-S-20.0-190809 Grab Soil 08/09/2019 10:00 1126312 
MW-21-S-25.0-190809 Grab Soil 08/09/2019 10:15 1126313 
MW-21-S-26.5-190809 Grab Soil 08/09/2019 10:30 1126314 

 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the Laboratory 
Sample Analysis Record.    
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Chevron 
ELLE Sample #:  SW 1126287 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-20-S-10.5-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 08:50  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0005 0.88 
11995 cis-1,2-Dichloroethene 156-59-2 N.D. 0.0005 0.88 
11995 trans-1,2-Dichloroethene 156-60-5 N.D. 0.0005 0.88 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.88 
11995 Tetrachloroethene 127-18-4 0.068 0.0005 0.88 
11995 Toluene 108-88-3 N.D. 0.0006 0.88 
11995 Trichloroethene 79-01-6 N.D. 0.0005 0.88 
11995 Vinyl Chloride 75-01-4 N.D. 0.0006 0.88 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.88 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. 0.8 0.3 26.3 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.4 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 11 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 4.18 0.534 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 9.4 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  13:23 Linda C Pape 0.88 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/10/2019  08:50 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/10/2019  08:50 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 3 201923154590 08/10/2019  08:50 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 4 201923154590 08/10/2019  08:50 Client Supplied 1 
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Chevron 
ELLE Sample #:  SW 1126287 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-20-S-10.5-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 08:50  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/10/2019  08:50 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 2 201923154590 08/10/2019  08:50 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/21/2019  23:44 Jeremy C Giffin 26.3 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/10/2019  08:50 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280023A 08/20/2019  05:13 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280023A 08/16/2019  22:50 Karen L Beyer 1 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  05:55 Lisa J Cooke 1 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013A 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126288 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: SUP-1-1-S-6.5-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 08:50  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0005 0.93 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.93 
11995 Toluene 108-88-3 N.D. 0.0006 0.93 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.93 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. N.D. 0.3 28.54 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.4 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 11 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 9.6 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  18:16 Linda C Pape 0.93 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/10/2019  08:50 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/10/2019  08:50 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/10/2019  08:50 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  00:19 Jeremy C Giffin 28.54 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/10/2019  08:50 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280023A 08/20/2019  05:35 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280023A 08/16/2019  22:50 Karen L Beyer 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 19232820013A 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126289 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-20-S-18.0-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 09:15  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0005 0.91 
11995 cis-1,2-Dichloroethene 156-59-2 N.D. 0.0005 0.91 
11995 trans-1,2-Dichloroethene 156-60-5 N.D. 0.0005 0.91 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.91 
11995 Tetrachloroethene 127-18-4 0.075 0.0005 0.91 
11995 Toluene 108-88-3 N.D. 0.0006 0.91 
11995 Trichloroethene 79-01-6 N.D. 0.0005 0.91 
11995 Vinyl Chloride 75-01-4 N.D. 0.0006 0.91 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.91 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. 0.4 0.3 25.47 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.5 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 11 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 3.59 0.478 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 12.9 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  13:45 Linda C Pape 0.91 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/10/2019  09:15 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/10/2019  09:15 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 3 201923154590 08/10/2019  09:15 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 4 201923154590 08/10/2019  09:15 Client Supplied 1 

Page 6 of 62



 
 

 

Chevron 
ELLE Sample #:  SW 1126289 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-20-S-18.0-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 09:15  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/10/2019  09:15 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 2 201923154590 08/10/2019  09:15 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  00:54 Jeremy C Giffin 25.47 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/10/2019  09:15 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280023A 08/20/2019  05:56 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280023A 08/16/2019  22:50 Karen L Beyer 1 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  09:35 Lisa J Cooke 1 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013A 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126290 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-20-S-28.0-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 09:30  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0005 0.81 
11995 cis-1,2-Dichloroethene 156-59-2 N.D. 0.0005 0.81 
11995 trans-1,2-Dichloroethene 156-60-5 N.D. 0.0005 0.81 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.81 
11995 Tetrachloroethene 127-18-4 0.030 0.0005 0.81 
11995 Toluene 108-88-3 N.D. 0.0006 0.81 
11995 Trichloroethene 79-01-6 0.025 0.0005 0.81 
11995 Vinyl Chloride 75-01-4 N.D. 0.0006 0.81 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.81 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. 0.6 0.3 26.03 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.9 1 
08272 Heavy Range Organics C24-C40 n.a. 18 12 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 5.42 0.519 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 19.7 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  14:08 Linda C Pape 0.81 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/10/2019  09:30 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/10/2019  09:30 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 3 201923154590 08/10/2019  09:30 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 4 201923154590 08/10/2019  09:30 Client Supplied 1 
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Chevron 
ELLE Sample #:  SW 1126290 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-20-S-28.0-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 09:30  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/10/2019  09:30 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 2 201923154590 08/10/2019  09:30 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  12:00 Jeremy C Giffin 26.03 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/10/2019  09:30 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280023A 08/20/2019  07:01 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280023A 08/16/2019  22:50 Karen L Beyer 1 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  06:15 Lisa J Cooke 1 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013A 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126291 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-20-S-30.0-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 10:00  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0005 0.74 
11995 cis-1,2-Dichloroethene 156-59-2 0.0007 0.0005 0.74 
11995 trans-1,2-Dichloroethene 156-60-5 N.D. 0.0005 0.74 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.74 
11995 Tetrachloroethene 127-18-4 0.060 0.0005 0.74 
11995 Toluene 108-88-3 N.D. 0.0006 0.74 
11995 Trichloroethene 79-01-6 0.003 0.0005 0.74 
11995 Vinyl Chloride 75-01-4 N.D. 0.0006 0.74 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.74 

The LCS and/or LCSD recoveries are outside the stated QC window but within 
the marginal exceedance allowance of +/- 4 standard deviations as defined in 
the TNI/DoD Standards.  The following analytes are accepted based on this 
allowance: cis-1,2-Dichloroethene 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. 1 0.3 24.97 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 5.2 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 13 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 2.83 0.639 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 23.0 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  14:30 Linda C Pape 0.74 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/10/2019  10:00 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/10/2019  10:00 Client Supplied 1 
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Chevron 
ELLE Sample #:  SW 1126291 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-20-S-30.0-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 10:00  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 3 201923154590 08/10/2019  10:00 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 4 201923154590 08/10/2019  10:00 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/10/2019  10:00 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 2 201923154590 08/10/2019  10:00 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  01:30 Jeremy C Giffin 24.97 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/10/2019  10:00 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280023A 08/20/2019  07:23 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280023A 08/16/2019  22:50 Karen L Beyer 1 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  06:18 Lisa J Cooke 1 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013A 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126292 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-29-S-20.0-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 13:13  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0005 0.88 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.88 
11995 Toluene 108-88-3 N.D. 0.0006 0.88 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.88 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. 0.7 0.3 25.72 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.6 1 
08272 Heavy Range Organics C24-C40 n.a. 13 11 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 13.0 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  14:53 Linda C Pape 0.88 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/10/2019  13:13 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/10/2019  13:13 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/10/2019  13:13 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  02:05 Jeremy C Giffin 25.72 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/10/2019  13:13 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280023A 08/20/2019  07:44 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280023A 08/16/2019  22:50 Karen L Beyer 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 19232820013A 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126293 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-29-S-31.5-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 13:52  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 0.002 0.0005 0.86 
11995 Ethylbenzene 100-41-4 0.0004 0.0004 0.86 
11995 Toluene 108-88-3 0.0007 0.0006 0.86 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.86 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. 0.6 0.3 23.08 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.8 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 12 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 17.2 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  15:16 Linda C Pape 0.86 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/10/2019  13:52 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/10/2019  13:52 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/10/2019  13:52 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  02:40 Jeremy C Giffin 23.08 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/10/2019  13:52 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280023A 08/20/2019  08:06 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280023A 08/16/2019  22:50 Karen L Beyer 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 19232820013A 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126294 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: DUP-1-S-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 14:00  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0004 0.79 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.79 
11995 Toluene 108-88-3 N.D. 0.0005 0.79 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.79 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. N.D. 0.3 24.4 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.5 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 11 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 11.1 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  15:38 Linda C Pape 0.79 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/10/2019  14:00 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/10/2019  14:00 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/10/2019  14:00 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  03:15 Jeremy C Giffin 24.4 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/10/2019  14:00 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280023A 08/20/2019  08:28 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280023A 08/16/2019  22:50 Karen L Beyer 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 19232820013A 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126295 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-29-S-10.5-190810 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/10/2019 13:30  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0005 0.84 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.84 
11995 Toluene 108-88-3 N.D. 0.0006 0.84 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.84 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. N.D. 0.2 23.2 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.5 1 
08272 Heavy Range Organics C24-C40 n.a. 16 11 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 11.6 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  16:01 Linda C Pape 0.84 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/10/2019  13:30 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/10/2019  13:30 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/10/2019  13:30 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  03:50 Jeremy C Giffin 23.2 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/10/2019  13:30 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280023A 08/20/2019  08:50 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280023A 08/16/2019  22:50 Karen L Beyer 1 

00111 Moisture SM 2540 G-2011 
%Moisture Calc 

1 19232820013A 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  WW 1126296 
ELLE Group #:  2059029 
Matrix: Water 

Sample Description: QA-T1-190812 NA Water 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/12/2019 14:00  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
13130 Benzene 71-43-2 N.D. 0.2 1 
13130 Ethylbenzene 100-41-4 N.D. 0.4 1 
13130 Toluene 108-88-3 N.D. 0.2 1 
13130 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

13130 BTEX 8260C SW-846 8260C 1 F192331AA 08/21/2019  16:01 Alexander D Sechrist 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 F192331AA 08/21/2019  16:00 Alexander D Sechrist 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19228A20A 08/20/2019  02:38 Jeremy C Giffin 1 

01146 GC VOA Water Prep SW-846 5030C 1 19228A20A 08/20/2019  02:37 Jeremy C Giffin 1 
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Chevron 
ELLE Sample #:  WW 1126297 
ELLE Group #:  2059029 
Matrix: Water 

Sample Description: QA-T2-190812 NA Water 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/12/2019 14:05  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
13130 Benzene 71-43-2 N.D. 0.2 1 
13130 Ethylbenzene 100-41-4 N.D. 0.4 1 
13130 Toluene 108-88-3 N.D. 0.2 1 
13130 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

The requirement for no headspace at the time of analysis was not met.  The 
container used for the testing had headspace at the time of analysis. 

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

13130 BTEX 8260C SW-846 8260C 1 F192331AA 08/21/2019  16:24 Alexander D Sechrist 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 F192331AA 08/21/2019  16:23 Alexander D Sechrist 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19228A20A 08/20/2019  03:05 Jeremy C Giffin 1 

01146 GC VOA Water Prep SW-846 5030C 1 19228A20A 08/20/2019  03:04 Jeremy C Giffin 1 
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Chevron 
ELLE Sample #:  WW 1126298 
ELLE Group #:  2059029 
Matrix: Water 

Sample Description: QA-T3-190812 NA Water 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/12/2019 14:30  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
13130 Benzene 71-43-2 N.D. 0.2 1 
13130 Ethylbenzene 100-41-4 N.D. 0.4 1 
13130 Toluene 108-88-3 N.D. 0.2 1 
13130 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

13130 BTEX 8260C SW-846 8260C 1 F192331AA 08/21/2019  16:45 Alexander D Sechrist 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 F192331AA 08/21/2019  16:44 Alexander D Sechrist 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19228A20A 08/20/2019  03:32 Jeremy C Giffin 1 

01146 GC VOA Water Prep SW-846 5030C 1 19228A20A 08/20/2019  03:31 Jeremy C Giffin 1 
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Chevron 
ELLE Sample #:  WW 1126299 
ELLE Group #:  2059029 
Matrix: Water 

Sample Description: QA-T4-190812 NA Water 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/12/2019 14:40  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
13130 Benzene 71-43-2 N.D. 0.2 1 
13130 Ethylbenzene 100-41-4 N.D. 0.4 1 
13130 Toluene 108-88-3 N.D. 0.2 1 
13130 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

13130 BTEX 8260C SW-846 8260C 1 F192331AA 08/21/2019  17:08 Alexander D Sechrist 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 F192331AA 08/21/2019  17:07 Alexander D Sechrist 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19228A20A 08/20/2019  04:00 Jeremy C Giffin 1 

01146 GC VOA Water Prep SW-846 5030C 1 19228A20A 08/20/2019  03:59 Jeremy C Giffin 1 
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Chevron 
ELLE Sample #:  WW 1126300 
ELLE Group #:  2059029 
Matrix: Water 

Sample Description: QA-T5-190812 NA Water 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/12/2019 15:40  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
13130 Benzene 71-43-2 N.D. 0.2 1 
13130 Ethylbenzene 100-41-4 N.D. 0.4 1 
13130 Toluene 108-88-3 N.D. 0.2 1 
13130 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

13130 BTEX 8260C SW-846 8260C 1 F192332AA 08/21/2019  16:33 Alexander D Sechrist 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 F192332AA 08/21/2019  16:32 Alexander D Sechrist 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19228A20A 08/20/2019  04:27 Jeremy C Giffin 1 

01146 GC VOA Water Prep SW-846 5030C 1 19228A20A 08/20/2019  04:26 Jeremy C Giffin 1 
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Chevron 
ELLE Sample #:  WW 1126301 
ELLE Group #:  2059029 
Matrix: Water 

Sample Description: QA-T6-190812 NA Water 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/12/2019 15:50  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
13130 Benzene 71-43-2 N.D. 0.2 1 
13130 Ethylbenzene 100-41-4 N.D. 0.4 1 
13130 Toluene 108-88-3 N.D. 0.2 1 
13130 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

The requirement for no headspace at the time of analysis was not met.  The 
container used for the testing had headspace at the time of analysis. 

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

13130 BTEX 8260C SW-846 8260C 1 F192332AA 08/21/2019  16:55 Alexander D Sechrist 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 F192332AA 08/21/2019  16:54 Alexander D Sechrist 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19228A20A 08/20/2019  04:54 Jeremy C Giffin 1 

01146 GC VOA Water Prep SW-846 5030C 1 19228A20A 08/20/2019  04:53 Jeremy C Giffin 1 
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Chevron 
ELLE Sample #:  SW 1126302 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-23-S-10.0-190808 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 11:30  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0005 0.83 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.83 
11995 Toluene 108-88-3 N.D. 0.0005 0.83 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.83 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. 4.0 0.3 25.01 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. 4.5 4.3 1 
08272 Heavy Range Organics C24-C40 n.a. 32 11 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 4.40 0.461 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 8.3 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192331AA 08/21/2019  17:01 Linda C Pape 0.83 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/08/2019  11:30 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/08/2019  11:30 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/08/2019  11:30 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  04:25 Jeremy C Giffin 25.01 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/08/2019  11:30 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280023A 08/20/2019  09:12 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280023A 08/16/2019  22:50 Karen L Beyer 1 
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Chevron 
ELLE Sample #:  SW 1126302 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-23-S-10.0-190808 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 11:30  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  06:40 Lisa J Cooke 1 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013A 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126303 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-23-S-25.0-190808 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 12:05  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 0.015 0.0005 0.8 
11995 cis-1,2-Dichloroethene 156-59-2 0.15 0.0005 0.8 
11995 trans-1,2-Dichloroethene 156-60-5 0.0008 0.0005 0.8 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.8 
11995 Tetrachloroethene 127-18-4 N.D. 0.0005 0.8 
11995 Toluene 108-88-3 N.D. 0.0006 0.8 
11995 Trichloroethene 79-01-6 N.D. 0.0005 0.8 
11995 Vinyl Chloride 75-01-4 0.005 0.0006 0.8 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.8 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. N.D. 0.3 23.83 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.7 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 12 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 3.17 0.617 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 14.7 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192331AA 08/21/2019  17:23 Linda C Pape 0.8 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/08/2019  12:05 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/08/2019  12:05 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 3 201923154590 08/08/2019  12:05 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 4 201923154590 08/08/2019  12:05 Client Supplied 1 
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Chevron 
ELLE Sample #:  SW 1126303 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-23-S-25.0-190808 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 12:05  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/08/2019  12:05 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 2 201923154590 08/08/2019  12:05 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  05:35 Jeremy C Giffin 23.83 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/08/2019  12:05 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280034A 08/20/2019  14:03 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280034A 08/18/2019  21:10 Karen L Beyer 1 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  06:43 Lisa J Cooke 1 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013B 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126304 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-23-S-30.0-190808 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 12:20  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0006 0.85 
11995 Ethylbenzene 100-41-4 N.D. 0.0005 0.85 
11995 Toluene 108-88-3 N.D. 0.0007 0.85 
11995 Xylene (Total) 1330-20-7 N.D. 0.002 0.85 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. N.D. 0.4 29.5 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 5.4 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 40 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 13.0 2.77 5 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 26.8 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192331AA 08/21/2019  17:46 Linda C Pape 0.85 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/08/2019  12:20 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/08/2019  12:20 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  06:10 Jeremy C Giffin 29.5 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/08/2019  12:20 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192340018A 08/24/2019  02:51 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

2 192340018A 08/22/2019  23:00 Karen L Beyer 1 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  06:46 Lisa J Cooke 5 
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Chevron 
ELLE Sample #:  SW 1126304 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-23-S-30.0-190808 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 12:20  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013B 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126305 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-22-S-10.0-190808 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 15:20  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0004 0.84 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.84 
11995 Toluene 108-88-3 N.D. 0.0005 0.84 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.84 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. N.D. 0.2 24.7 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.2 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 10 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 2.89 0.598 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 5.3 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192331AA 08/21/2019  18:09 Linda C Pape 0.84 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/08/2019  15:20 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/08/2019  15:20 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/08/2019  15:20 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  06:45 Jeremy C Giffin 24.7 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/08/2019  15:20 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280034A 08/20/2019  14:49 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280034A 08/18/2019  21:10 Karen L Beyer 1 
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Chevron 
ELLE Sample #:  SW 1126305 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-22-S-10.0-190808 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 15:20  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  06:49 Lisa J Cooke 1 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013B 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126306 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-22-S-23.0-190808 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 15:30  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 0.001 0.0004 0.73 
11995 cis-1,2-Dichloroethene 156-59-2 0.087 0.0004 0.73 
11995 trans-1,2-Dichloroethene 156-60-5 N.D. 0.0004 0.73 
11995 Ethylbenzene 100-41-4 N.D. 0.0003 0.73 
11995 Tetrachloroethene 127-18-4 0.001 0.0004 0.73 
11995 Toluene 108-88-3 N.D. 0.0005 0.73 
11995 Trichloroethene 79-01-6 0.006 0.0004 0.73 
11995 Vinyl Chloride 75-01-4 N.D. 0.0005 0.73 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.73 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. N.D. 0.2 22.6 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.7 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 12 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 3.18 0.584 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 16.5 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192331AA 08/21/2019  18:31 Linda C Pape 0.73 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/08/2019  15:30 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/08/2019  15:30 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 3 201923154590 08/08/2019  15:30 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 4 201923154590 08/08/2019  15:30 Client Supplied 1 
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Chevron 
ELLE Sample #:  SW 1126306 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-22-S-23.0-190808 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 15:30  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/08/2019  15:30 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 2 201923154590 08/08/2019  15:30 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  07:20 Jeremy C Giffin 22.6 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/08/2019  15:30 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280034A 08/20/2019  15:11 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280034A 08/18/2019  21:10 Karen L Beyer 1 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  06:53 Lisa J Cooke 1 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013B 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126307 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-22-S-28.5-190808 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 15:45  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0006 0.85 
11995 cis-1,2-Dichloroethene 156-59-2 N.D. 0.0006 0.85 
11995 trans-1,2-Dichloroethene 156-60-5 N.D. 0.0006 0.85 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.85 
11995 Tetrachloroethene 127-18-4 N.D. 0.0006 0.85 
11995 Toluene 108-88-3 N.D. 0.0007 0.85 
11995 Trichloroethene 79-01-6 N.D. 0.0006 0.85 
11995 Vinyl Chloride 75-01-4 N.D. 0.0007 0.85 
11995 Xylene (Total) 1330-20-7 N.D. 0.002 0.85 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. N.D. 0.3 26.13 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 5.2 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 13 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 9.79 2.69 5 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 24.0 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192331AA 08/21/2019  18:54 Linda C Pape 0.85 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/08/2019  15:45 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/08/2019  15:45 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 3 201923154590 08/08/2019  15:45 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 4 201923154590 08/08/2019  15:45 Client Supplied 1 
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Chevron 
ELLE Sample #:  SW 1126307 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-22-S-28.5-190808 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 15:45  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/08/2019  15:45 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 2 201923154590 08/08/2019  15:45 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  07:55 Jeremy C Giffin 26.13 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/08/2019  15:45 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280034A 08/20/2019  16:19 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280034A 08/18/2019  21:10 Karen L Beyer 1 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  06:56 Lisa J Cooke 5 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013B 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  WW 1126308 
ELLE Group #:  2059029 
Matrix: Water 

Sample Description: QA-O1-190808 Grab Water 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/08/2019 17:20  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
13130 Benzene 71-43-2 N.D. 0.2 1 
13130 Ethylbenzene 100-41-4 N.D. 0.4 1 
13130 Toluene 108-88-3 N.D. 0.2 1 
13130 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

13130 BTEX 8260C SW-846 8260C 1 F192332AA 08/21/2019  17:17 Alexander D Sechrist 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 F192332AA 08/21/2019  17:16 Alexander D Sechrist 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19228A20A 08/20/2019  05:22 Jeremy C Giffin 1 

01146 GC VOA Water Prep SW-846 5030C 1 19228A20A 08/20/2019  05:21 Jeremy C Giffin 1 
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Chevron 
ELLE Sample #:  WW 1126309 
ELLE Group #:  2059029 
Matrix: Water 

Sample Description: QA-O2-190809 Grab Water 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/09/2019 08:10  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
13130 Benzene 71-43-2 N.D. 0.2 1 
13130 Ethylbenzene 100-41-4 N.D. 0.4 1 
13130 Toluene 108-88-3 N.D. 0.2 1 
13130 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

13130 BTEX 8260C SW-846 8260C 1 F192332AA 08/21/2019  17:39 Alexander D Sechrist 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 F192332AA 08/21/2019  17:38 Alexander D Sechrist 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19228A20A 08/20/2019  05:49 Jeremy C Giffin 1 

01146 GC VOA Water Prep SW-846 5030C 1 19228A20A 08/20/2019  05:48 Jeremy C Giffin 1 
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Chevron 
ELLE Sample #:  SW 1126310 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-21-S-10.0-190809 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/09/2019 09:30  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0005 0.84 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.84 
11995 Toluene 108-88-3 N.D. 0.0005 0.84 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.84 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. 0.9 0.2 23.67 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.3 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 11 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 8.70 0.570 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 7.7 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  16:23 Linda C Pape 0.84 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/09/2019  09:30 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/09/2019  09:30 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/09/2019  09:30 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  08:30 Jeremy C Giffin 23.67 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/09/2019  09:30 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280034A 08/20/2019  16:42 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280034A 08/18/2019  21:10 Karen L Beyer 1 
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Chevron 
ELLE Sample #:  SW 1126310 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-21-S-10.0-190809 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/09/2019 09:30  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  06:59 Lisa J Cooke 1 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013B 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126311 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-21-S-15.0-190809 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/09/2019 09:45  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0005 0.95 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.95 
11995 Toluene 108-88-3 N.D. 0.0006 0.95 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.95 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. 1 0.3 27.35 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.3 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 11 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 3.64 0.451 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 7.6 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  16:46 Linda C Pape 0.95 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/09/2019  09:45 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/09/2019  09:45 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/09/2019  09:45 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  09:05 Jeremy C Giffin 27.35 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/09/2019  09:45 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280034A 08/20/2019  17:04 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280034A 08/18/2019  21:10 Karen L Beyer 1 
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Chevron 
ELLE Sample #:  SW 1126311 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-21-S-15.0-190809 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/09/2019 09:45  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  07:08 Lisa J Cooke 1 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013B 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126312 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-21-S-20.0-190809 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/09/2019 10:00  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 N.D. 0.0004 0.7 
11995 Ethylbenzene 100-41-4 N.D. 0.0003 0.7 
11995 Toluene 108-88-3 N.D. 0.0005 0.7 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.7 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. 1.7 0.2 23.04 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.7 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 12 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 4.16 0.644 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 14.5 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  17:09 Linda C Pape 0.7 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/09/2019  10:00 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/09/2019  10:00 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/09/2019  10:00 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  09:40 Jeremy C Giffin 23.04 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/09/2019  10:00 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280034A 08/20/2019  17:26 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280034A 08/18/2019  21:10 Karen L Beyer 1 
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Chevron 
ELLE Sample #:  SW 1126312 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-21-S-20.0-190809 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/09/2019 10:00  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  07:12 Lisa J Cooke 1 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013B 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126313 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-21-S-25.0-190809 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/09/2019 10:15  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 0.0008 0.0004 0.75 
11995 cis-1,2-Dichloroethene 156-59-2 0.003 0.0004 0.75 
11995 trans-1,2-Dichloroethene 156-60-5 N.D. 0.0004 0.75 
11995 Ethylbenzene 100-41-4 N.D. 0.0003 0.75 
11995 Tetrachloroethene 127-18-4 0.032 0.0004 0.75 
11995 Toluene 108-88-3 N.D. 0.0005 0.75 
11995 Trichloroethene 79-01-6 0.063 0.0004 0.75 
11995 Vinyl Chloride 75-01-4 N.D. 0.0005 0.75 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.75 

The LCS and/or LCSD recoveries are outside the stated QC window but within 
the marginal exceedance allowance of +/- 4 standard deviations as defined in 
the TNI/DoD Standards.  The following analytes are accepted based on this 
allowance: cis-1,2-Dichloroethene 

SW-846 8270D SIM mg/kg mg/kg GC/MS Semivolatiles 
12969 Benzo(a)anthracene 56-55-3 N.D. 0.0008 1 
12969 Benzo(a)pyrene 50-32-8 0.0008 0.0008 1 
12969 Benzo(b)fluoranthene 205-99-2 0.001 0.0008 1 
12969 Benzo(k)fluoranthene 207-08-9 N.D. 0.0008 1 
12969 Chrysene 218-01-9 0.001 0.0004 1 
12969 Dibenz(a,h)anthracene 53-70-3 N.D. 0.0008 1 
12969 Indeno(1,2,3-cd)pyrene 193-39-5 N.D. 0.0008 1 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. 0.5 0.2 22.61 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.6 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 11 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 4.49 0.569 1 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 13.5 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 
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Chevron 
ELLE Sample #:  SW 1126313 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-21-S-25.0-190809 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/09/2019 10:15  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  17:31 Linda C Pape 0.75 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/09/2019  10:15 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/09/2019  10:15 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 3 201923154590 08/09/2019  10:15 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 4 201923154590 08/09/2019  10:15 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/09/2019  10:15 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 2 201923154590 08/09/2019  10:15 Client Supplied 1 

12969 SIM SVOAs 8270D (microwave) SW-846 8270D SIM 1 19231SLE026 08/21/2019  00:47 Ashley R Transue 1 

10811 BNA Soil Microwave SIM SW-846 3546 1 19231SLE026 08/20/2019  07:00 Joshua S Ruth 1 
02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  10:15 Jeremy C Giffin 22.61 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/09/2019  10:15 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280034A 08/20/2019  17:48 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280034A 08/18/2019  21:10 Karen L Beyer 1 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  07:15 Lisa J Cooke 1 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013B 08/22/2019  10:41 William C Schwebel 1 
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Chevron 
ELLE Sample #:  SW 1126314 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-21-S-26.5-190809 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/09/2019 10:30  
Submittal Date/Time:  08/14/2019 10:05 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number 

Dry
Result 

Dry
Method 
Detection Limit 

SW-846 8260C mg/kg mg/kg GC/MS Volatiles 
11995 Benzene 71-43-2 0.003 0.0005 0.84 
11995 cis-1,2-Dichloroethene 156-59-2 0.019 0.0005 0.84 
11995 trans-1,2-Dichloroethene 156-60-5 0.0007 0.0005 0.84 
11995 Ethylbenzene 100-41-4 N.D. 0.0004 0.84 
11995 Tetrachloroethene 127-18-4 0.18 0.0005 0.84 
11995 Toluene 108-88-3 N.D. 0.0006 0.84 
11995 Trichloroethene 79-01-6 0.38 E 0.0005 0.84 
11995 Vinyl Chloride 75-01-4 N.D. 0.0006 0.84 
11995 Xylene (Total) 1330-20-7 N.D. 0.001 0.84 

The concentration reported for Trichloroethene is estimated since it exceeds the 
calibration range of the instrument. A further diluted analysis was performed 
from a previously opened container with headspace and/or outside of the 
method holding time.  The result for Trichloroethene is 1.3mg/kg. 

ECY 97-602 NWTPH-Gx mg/kg mg/kg GC Volatiles 
02005 NWTPH-GX Soil C7-C12 n.a. 0.9 0.3 23.79 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg GC Petroleum 
Hydrocarbons 
08272 Diesel Range Organics C12-C24 n.a. N.D. 4.6 1 
08272 Heavy Range Organics C24-C40 n.a. N.D. 11 1 

SW-846 6010D Rev.4, July 
2014 

mg/kg mg/kg Metals 

06955 Lead 7439-92-1 7.44 2.62 5 

SM 2540 G-2011 
%Moisture Calc 

% % Wet Chemistry 

00111 Moisture n.a. 13.9 0.50 1 
Moisture represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

  

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

11995 VOCs- Solid by 8260C/D SW-846 8260C 1 A192351AA 08/23/2019  17:54 Linda C Pape 0.84 
02392 GC/MS - Field Preserved 

NaHSO4 
SW-846 5035A 1 201923154590 08/09/2019  10:30 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 2 201923154590 08/09/2019  10:30 Client Supplied 1 
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Chevron 
ELLE Sample #:  SW 1126314 
ELLE Group #:  2059029 
Matrix: Soil 

Sample Description: MW-21-S-26.5-190809 Grab Soil 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/09/2019 10:30  
Submittal Date/Time:  08/14/2019 10:05 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 3 201923154590 08/09/2019  10:30 Client Supplied 1 

02392 GC/MS - Field Preserved 
NaHSO4 

SW-846 5035A 4 201923154590 08/09/2019  10:30 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 1 201923154590 08/09/2019  10:30 Client Supplied 1 

07579 GC/MS-5g Field 
Preserv.MeOH-NC 

SW-846 5035A 2 201923154590 08/09/2019  10:30 Client Supplied 1 

02005 NWTPH-GX Soil C7-C12 ECY 97-602 NWTPH-Gx 1 19233A34A 08/22/2019  10:50 Jeremy C Giffin 23.79 

06647 GC-5g Field Preserved MeOH SW-846 5035A 1 201923154590 08/09/2019  10:30 Client Supplied n.a. 
08272 NWTPH-Dx soil ECY 97-602 NWTPH-Dx 

modified 
1 192280034A 08/20/2019  18:10 Bridget Kovacs 1 

11234 WA DRO NW DX Soils (Non SG) ECY 97-602 NWTPH-Dx 
06/97 

1 192280034A 08/18/2019  21:10 Karen L Beyer 1 

06955 Lead SW-846 6010D Rev.4, 
July 2014 

1 192311404903 08/22/2019  07:18 Lisa J Cooke 5 

14049 ICP/ICPMS-SW, 3050B - U345 SW-846 3050B 1 192311404903 08/19/2019  06:25 Annamaria Kuhns 1 
00111 Moisture SM 2540 G-2011 

%Moisture Calc 
1 19232820013B 08/22/2019  10:41 William C Schwebel 1 
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Quality Control Summary 

Group Number: 2059029 Client Name: Chevron 
Reported: 10/17/2019 13:20 

Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted.  In these situations, to demonstrate precision and accuracy at a 
batch level, a LCS/LCSD was performed, unless otherwise specified in the method. 
 
All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless otherwise noted on the Analysis Report. 

Method Blank 

Analysis Name Result MDL 

mg/kg mg/kg 

Batch number: A192331AA Sample number(s): 1126302-1126307 
0.0005 N.D. Benzene 
0.0005 N.D. cis-1,2-Dichloroethene 
0.0005 N.D. trans-1,2-Dichloroethene 
0.0004 N.D. Ethylbenzene 
0.0005 N.D. Tetrachloroethene 
0.0006 N.D. Toluene 
0.0005 N.D. Trichloroethene 
0.0006 N.D. Vinyl Chloride 
0.001 N.D. Xylene (Total) 

Batch number: A192351AA Sample number(s): 1126287-1126295,1126310-1126314 
0.0005 N.D. Benzene 
0.0005 N.D. cis-1,2-Dichloroethene 
0.0005 N.D. trans-1,2-Dichloroethene 
0.0004 N.D. Ethylbenzene 
0.0005 N.D. Tetrachloroethene 
0.0006 N.D. Toluene 
0.0005 N.D. Trichloroethene 
0.0006 N.D. Vinyl Chloride 
0.001 N.D. Xylene (Total) 

ug/l ug/l 

Batch number: F192331AA Sample number(s): 1126296-1126299 
0.2 N.D. Benzene 
0.4 N.D. Ethylbenzene 
0.2 N.D. Toluene 
1 N.D. Xylene (Total) 

Batch number: F192332AA Sample number(s): 1126300-1126301,1126308-1126309 
0.2 N.D. Benzene 
0.4 N.D. Ethylbenzene 
0.2 N.D. Toluene 
1 N.D. Xylene (Total) 

mg/kg mg/kg 

Batch number: 19231SLE026 Sample number(s): 1126313 
0.0007 N.D. Benzo(a)anthracene 
0.0007 N.D. Benzo(a)pyrene 
0.0007 N.D. Benzo(b)fluoranthene 
0.0007 N.D. Benzo(k)fluoranthene 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059029 Client Name: Chevron 
Reported: 10/17/2019 13:20 

Method Blank (continued) 

Analysis Name Result MDL 

mg/kg mg/kg 

0.0003 N.D. Chrysene 
0.0007 N.D. Dibenz(a,h)anthracene 
0.0007 N.D. Indeno(1,2,3-cd)pyrene 

Batch number: 19233A34A Sample number(s): 1126287-1126295,1126302-1126307,1126310-1126314 
0.2 N.D. NWTPH-GX Soil C7-C12 

ug/l ug/l 

Batch number: 19228A20A Sample number(s): 1126296-1126301,1126308-1126309 
19 N.D. NWTPH-Gx water C7-C12 

mg/kg mg/kg 

Batch number: 192280023A Sample number(s): 1126287-1126295,1126302 
4.0 N.D. Diesel Range Organics C12-C24 
10 N.D. Heavy Range Organics C24-C40 

Batch number: 192280034A Sample number(s): 1126303,1126305-1126307,1126310-1126314 
4.0 N.D. Diesel Range Organics C12-C24 
10 35 Heavy Range Organics C24-C40 

Batch number: 192340018A Sample number(s): 1126304 
4.0 N.D. Diesel Range Organics C12-C24 
30 N.D. Heavy Range Organics C24-C40 

Batch number: 192311404903 Sample number(s): 1126287,1126289-1126291,1126302-1126307,1126310-1126314 
0.600 N.D. Lead 

LCS/LCSD 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

mg/kg mg/kg mg/kg mg/kg 

Batch number: A192331AA Sample number(s): 1126302-1126307 
30 0 80-120 109 109 0.0218 0.0200 0.0219 0.0200 Benzene 
30 1 80-125 115 116 0.0230 0.0200 0.0232 0.0200 cis-1,2-Dichloroethene 
30 0 80-126 114 114 0.0228 0.0200 0.0228 0.0200 trans-1,2-Dichloroethene 
30 1 78-120 109 108 0.0219 0.0200 0.0217 0.0200 Ethylbenzene 
30 0 73-120 115 114 0.0229 0.0200 0.0229 0.0200 Tetrachloroethene 
30 1 80-120 109 107 0.0218 0.0200 0.0215 0.0200 Toluene 
30 0 80-120 111 111 0.0221 0.0200 0.0221 0.0200 Trichloroethene 
30 2 52-120 99 101 0.0198 0.0200 0.0202 0.0200 Vinyl Chloride 
30 0 75-120 110 110 0.0660 0.0600 0.0658 0.0600 Xylene (Total) 

Batch number: A192351AA Sample number(s): 1126287-1126295,1126310-1126314 
30 0 80-120 112 112 0.0224 0.0200 0.0224 0.0200 Benzene 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059029 Client Name: Chevron 
Reported: 10/17/2019 13:20 

LCS/LCSD (continued) 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

mg/kg mg/kg mg/kg mg/kg 

30 0 80-125 126* 125 0.0251 0.0200 0.0250 0.0200 cis-1,2-Dichloroethene 
30 1 80-126 110 111 0.0221 0.0200 0.0222 0.0200 trans-1,2-Dichloroethene 
30 2 78-120 114 112 0.0228 0.0200 0.0223 0.0200 Ethylbenzene 
30 2 73-120 120 117 0.0239 0.0200 0.0234 0.0200 Tetrachloroethene 
30 1 80-120 110 109 0.0220 0.0200 0.0219 0.0200 Toluene 
30 0 80-120 112 112 0.0224 0.0200 0.0225 0.0200 Trichloroethene 
30 1 52-120 101 100 0.0202 0.0200 0.0200 0.0200 Vinyl Chloride 
30 1 75-120 115 114 0.0692 0.0600 0.0685 0.0600 Xylene (Total) 

ug/l ug/l ug/l ug/l 

Batch number: F192331AA Sample number(s): 1126296-1126299 
80-120 95 19.08 20 Benzene 
80-120 96 19.18 20 Ethylbenzene 
80-120 97 19.47 20 Toluene 
80-120 95 57.17 60 Xylene (Total) 

Batch number: F192332AA Sample number(s): 1126300-1126301,1126308-1126309 
80-120 98 19.52 20 Benzene 
80-120 95 19.06 20 Ethylbenzene 
80-120 98 19.59 20 Toluene 
80-120 95 56.85 60 Xylene (Total) 

mg/kg mg/kg mg/kg mg/kg 

Batch number: 19231SLE026 Sample number(s): 1126313 
61-116 79 0.0265 0.0333 Benzo(a)anthracene 
67-124 86 0.0286 0.0333 Benzo(a)pyrene 
68-128 82 0.0275 0.0333 Benzo(b)fluoranthene 
61-119 84 0.0279 0.0333 Benzo(k)fluoranthene 
63-105 80 0.0266 0.0333 Chrysene 
49-143 89 0.0298 0.0333 Dibenz(a,h)anthracene 
53-144 90 0.0301 0.0333 Indeno(1,2,3-cd)pyrene 

mg/kg mg/kg mg/kg mg/kg 

Batch number: 19233A34A Sample number(s): 1126287-1126295,1126302-1126307,1126310-1126314 
30 0 55-145 93 93 10.22 11 10.26 11 NWTPH-GX Soil C7-C12 

ug/l ug/l ug/l ug/l 

Batch number: 19228A20A Sample number(s): 1126296-1126301,1126308-1126309 
30 2 64-131 103 101 1131.65 1100 1112.16 1100 NWTPH-Gx water C7-C12 

mg/kg mg/kg mg/kg mg/kg 

Batch number: 192280023A Sample number(s): 1126287-1126295,1126302 
61-115 80 107.12 133.4 Diesel Range Organics C12-C24 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059029 Client Name: Chevron 
Reported: 10/17/2019 13:20 

LCS/LCSD (continued) 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

mg/kg mg/kg mg/kg mg/kg 

Batch number: 192280034A Sample number(s): 1126303,1126305-1126307,1126310-1126314 
61-115 75 100.17 133.4 Diesel Range Organics C12-C24 

Batch number: 192340018A Sample number(s): 1126304 
61-115 77 102.41 133.4 Diesel Range Organics C12-C24 

mg/kg mg/kg mg/kg mg/kg 

Batch number: 192311404903 Sample number(s): 1126287,1126289-1126291,1126302-1126307,1126310-1126314 
90-115 108 16.27 15 Lead 

% % % % 

Batch number: 19232820013A Sample number(s): 1126287-1126295,1126302 
99-101 100 89.46 89.5 Moisture 

Batch number: 19232820013B Sample number(s): 1126303-1126307,1126310-1126314 
99-101 100 89.46 89.5 Moisture 

MS/MSD 
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 

Analysis Name Unspiked 
Conc 

MS Spike
Added 

MS
Conc 

MSD Spike
Added 

MSD
Conc 

MS
%Rec 

MSD 
%Rec 

MS/MSD
Limits 

RPD RPD
Max

mg/kg mg/kg mg/kg mg/kg mg/kg 

Batch number:  192280023A Sample number(s): 1126287-1126295,1126302 UNSPK: 1126289 
103.3 132.51 N.D. Diesel Range Organics C12-C24 61-115 78 

Batch number:  192280034A Sample number(s): 1126303,1126305-1126307,1126310-1126314 UNSPK: 1126306 
100.7 132.95 N.D. Diesel Range Organics C12-C24 61-115 76 

Batch number:  192340018A Sample number(s): 1126304 UNSPK: 1126304 
93.83 132.95 N.D. Diesel Range Organics C12-C24 61-115 71 

mg/kg mg/kg mg/kg mg/kg mg/kg 

Batch number:  192311404903 Sample number(s): 1126287,1126289-1126291,1126302-1126307,1126310-1126314 UNSPK: 1126287 
11.28 16.65 13.89 3.78 Lead 13.23 84 75-125 23* 20 93 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059029 Client Name: Chevron 
Reported: 10/17/2019 13:20 

Laboratory Duplicate 
Background (BKG) = the sample used in conjunction with the duplicate 

Analysis Name BKG Conc DUP Conc DUP RPD DUP RPD Max 

mg/kg mg/kg 

Batch number: 192280023A Sample number(s): 1126287-1126295,1126302 BKG: 1126289 
0 (1) 20 N.D. N.D. Diesel Range Organics C12-C24 
0 (1) 20 N.D. N.D. Heavy Range Organics C24-C40 

Batch number: 192280034A Sample number(s): 1126303,1126305-1126307,1126310-1126314 BKG: 1126306 
0 (1) 20 N.D. N.D. Diesel Range Organics C12-C24 
0 (1) 20 N.D. N.D. Heavy Range Organics C24-C40 

Batch number: 192340018A Sample number(s): 1126304 BKG: 1126304 
0 (1) 20 N.D. N.D. Diesel Range Organics C12-C24 
0 (1) 20 N.D. N.D. Heavy Range Organics C24-C40 

mg/kg mg/kg 

Batch number: 192311404903 Sample number(s): 1126287,1126289-1126291,1126302-1126307,1126310-1126314 BKG: 1126287 
31* (1) 20 2.77 3.78 Lead 

% % 

Batch number: 19232820013A Sample number(s): 1126287-1126295,1126302 BKG: 1126293 
10* 5 15.61 17.24 Moisture 

Batch number: 19232820013B Sample number(s): 1126303-1126307,1126310-1126314 BKG: 1126305 
12* 5 6.01 5.32 Moisture 

Surrogate Quality Control 

Surrogate recoveries which are outside of the QC window are confirmed unless 
attributed to dilution or otherwise noted on the Analysis Report. 

Analysis Name: VOCs- Solid by 8260C/D 
Batch number: A192331AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

1126302 102 111 99 98 
1126303 102 108 99 97 
1126304 102 106 108 83 
1126305 101 108 98 98 
1126306 102 111 98 97 
1126307 103 113 97 100 
Blank 101 102 98 100 
LCS 103 103 99 100 
LCSD 101 104 99 100 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059029 Client Name: Chevron 
Reported: 10/17/2019 13:20 

Surrogate Quality Control 

Surrogate recoveries which are outside of the QC window are confirmed unless 
attributed to dilution or otherwise noted on the Analysis Report. 

Analysis Name: VOCs- Solid by 8260C/D 
Batch number: A192331AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

Limits: 50-141 54-135 52-141 50-131 

Analysis Name: VOCs- Solid by 8260C/D 
Batch number: A192351AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

1126287 102 109 97 97 
1126288 104 108 97 92 
1126289 102 107 97 96 
1126290 103 109 101 89 
1126291 103 107 97 95 
1126292 104 111 96 97 
1126293 103 109 101 90 
1126294 103 109 96 96 
1126295 103 108 97 96 
1126310 103 108 97 97 
1126311 102 105 97 95 
1126312 105 114 95 99 
1126313 103 108 97 94 
1126314 104 108 97 93 
Blank 102 105 96 97 
LCS 102 104 97 98 
LCSD 102 102 98 99 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

Limits: 50-141 54-135 52-141 50-131 

Analysis Name: BTEX 8260C 
Batch number: F192331AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

1126296 91 94 102 98 
1126297 92 97 102 100 
1126298 92 97 102 98 
1126299 92 94 101 98 
Blank 93 94 101 98 
LCS 92 97 103 99 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

Limits: 80-120 80-120 80-120 80-120 

Analysis Name: BTEX 8260C 
Batch number: F192332AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

1126300 92 95 103 98 
1126301 91 98 102 98 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059029 Client Name: Chevron 
Reported: 10/17/2019 13:20 

Surrogate Quality Control (continued) 

Surrogate recoveries which are outside of the QC window are confirmed unless 
attributed to dilution or otherwise noted on the Analysis Report. 

Analysis Name: BTEX 8260C 
Batch number: F192332AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

1126308 91 97 102 99 
1126309 90 96 103 99 
Blank 92 94 103 99 
LCS 91 99 104 99 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

Limits: 80-120 80-120 80-120 80-120 

Analysis Name: SIM SVOAs 8270D (microwave) 
Batch number: 19231SLE026 

Fluoranthene-d10 Benzo(a)pyrene-d12 1-Methylnaphthalene-d10 

1126313 66 62 60 
Blank 57 57 50 
LCS 66 62 62 

Fluoranthene-d10 Benzo(a)pyrene-d12 1-Methylnaphthalene-d10 

Limits: 34-135 28-124 27-107 

Analysis Name: NWTPH-Gx water C7-C12 
Batch number: 19228A20A 

Trifluorotoluene-F 

1126296 85 
1126297 86 
1126298 87 
1126299 86 
1126300 84 
1126301 85 
1126308 87 
1126309 86 
Blank 87 
LCS 96 
LCSD 95 

Trifluorotoluene-F 

Limits: 50-150 

Analysis Name: NWTPH-GX Soil C7-C12 
Batch number: 19233A34A 

Trifluorotoluene-F 

1126287 70 
1126288 74 
1126289 77 
1126290 60 
1126291 59 
1126292 68 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 

Page 52 of 62



 
 
 

 

Quality Control Summary 

Group Number: 2059029 Client Name: Chevron 
Reported: 10/17/2019 13:20 

Surrogate Quality Control (continued) 

Surrogate recoveries which are outside of the QC window are confirmed unless 
attributed to dilution or otherwise noted on the Analysis Report. 

Analysis Name: NWTPH-GX Soil C7-C12 
Batch number: 19233A34A 

Trifluorotoluene-F 

1126293 72 
1126294 72 
1126295 77 
1126302 88 
1126303 69 
1126304 62 
1126305 71 
1126306 74 
1126307 61 
1126310 71 
1126311 88 
1126312 75 
1126313 72 
1126314 75 
Blank 93 
LCS 104 
LCSD 98 

Trifluorotoluene-F 

Limits: 50-150 

Analysis Name: NWTPH-Dx soil 
Batch number: 192280023A 

Orthoterphenyl 

1126287 110 
1126288 111 
1126289 114 
1126290 106 
1126291 105 
1126292 104 
1126293 106 
1126294 110 
1126295 112 
1126302 114 
Blank 111 
DUP 113 
LCS 117 
MS 113 

Orthoterphenyl 

Limits: 50-150 

Analysis Name: NWTPH-Dx soil 
Batch number: 192280034A 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059029 Client Name: Chevron 
Reported: 10/17/2019 13:20 

Surrogate Quality Control (continued) 

Surrogate recoveries which are outside of the QC window are confirmed unless 
attributed to dilution or otherwise noted on the Analysis Report. 

Analysis Name: NWTPH-Dx soil 
Batch number: 192280034A 

Orthoterphenyl 

1126303 109 
1126305 108 
1126306 108 
1126307 81 
1126310 100 
1126311 107 
1126312 106 
1126313 108 
1126314 98 
Blank 111 
DUP 105 
LCS 113 
MS 112 

Orthoterphenyl 

Limits: 50-150 

Analysis Name: NWTPH-Dx soil 
Batch number: 192340018A 

Orthoterphenyl 

1126304 98 
Blank 105 
DUP 94 
LCS 114 
MS 103 

Orthoterphenyl 

Limits: 50-150 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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     Explanation of Symbols and Abbreviations 
 

3768  0618 

The following defines common symbols and abbreviations used in reporting technical data: 

 BMQL Below Minimum Quantitation Level 
 C degrees Celsius 
 cfu colony forming units 
 CP Units cobalt-chloroplatinate units 
 F degrees Fahrenheit 
 g gram(s) 
 IU International Units 
 kg kilogram(s) 
 L liter(s) 
 lb. pound(s) 
 m3 cubic meter(s) 
 meq milliequivalents 
 mg milligram(s) 

 mL milliliter(s) 
 MPN Most Probable Number 
 N.D. non-detect 
 ng nanogram(s) 
 NTU nephelometric turbidity units 
 pg/L picogram/liter 
 RL Reporting Limit 
 TNTC Too Numerous To Count 
 µg microgram(s) 
 µL microliter(s) 
 umhos/cm micromhos/cm 
 MCL Maximum Contamination Limit 

 < less than 
 > greater than 
 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg) or one gram per million grams.  For 

aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a weight 
very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 
 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported on an 

as-received basis. 
 
 
Analytical test results meet all requirements of the associated regulatory program (i.e., NELAC (TNI), DoD, and ISO 17025) unless 
otherwise noted under the individual analysis. 

Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological analysis is the 
collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the test results will be 
meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact us.  We cannot be held 
responsible for sample integrity, however, unless sampling has been performed by a member of our staff. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Times are local to the area of activity.  Parameters listed in the 40 CFR Part 136 Table II as “analyze immediately” are not performed within 
15 minutes. 
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR 
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR 
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES 
ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT 
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR 
CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER EUROFINS LANCASTER 
LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by 
Eurofins Lancaster Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and 
Eurofins Lancaster Laboratories Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by 
client. 
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Data Qualifiers

Qualifier Definition
C Result confirmed by reanalysis

D1 Indicates for dual column analyses that the result is reported from column 1

D2 Indicates for dual column analyses that the result is reported from column 2

E Concentration exceeds the calibration range

K1 Initial Calibration Blank is above the QC limit and the sample result is ND

K2 Continuing Calibration Blank is above the QC limit and the sample result is ND

K3 Initial Calibration Verification is above the QC limit and the sample result is ND

K4 Continuing Calibration Verification is above the QC limit and the sample result is ND

J (or G, I, X) Estimated value >= the Method Detection Limit (MDL or DL) and < the Limit of Quantitation (LOQ or RL)

P Concentration difference between the primary and confirmation column >40%.  The lower result is reported.

P^ Concentration difference between the primary and confirmation column > 40%.  The higher result is reported.

U Analyte was not detected at the value indicated

V Concentration difference between the primary and confirmation column >100%.  The reporting limit is raised 

due to this disparity and evident interference.

W The dissolved oxygen uptake for the unseeded blank is greater than 0.20 mg/L.

Z Laboratory Defined - see analysis report

Additional Organic and Inorganic CLP qualifiers may be used with Form 1 reports as defined by the CLP methods.

Qualifiers specific to Dioxin/Furans and PCB Congeners are detailed on the individual Analysis Report.
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ANALYSIS REPORT 

 
 

Prepared by: 
 

Eurofins Lancaster Laboratories Environmental 
2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

Chevron 
L4310 

6001 Bollinger Canyon Road 
San Ramon CA 94583     

 
 

Report Date:  October 17, 2019  13:14 
 

Project:  90129  
 

Account #:  11255   
Group Number:  2059759  
PO Number:  0015324185 
Release Number:  BISHOP 
State of Sample Origin:  WA 

 
 
 

Electronic Copy To Leidos Attn: Ruth  Otteman 
 
 
 

                                                                       Respectfully Submitted, 
                                                                       

 

 

  
 (717) 556-7252 
  

 
 

To view our laboratory's current scopes of accreditation please go to https://www.eurofinsus.com/environment-
testing/laboratories/eurofins-lancaster-laboratories-environmental/certifications-and-accreditations-eurofins-lancaster-laboratories-
environmental/ . Historical copies may be requested through your project manager.  
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SAMPLE INFORMATION 

 
 
Client Sample Description 

 
Sample Collection 

Date/Time 

 
ELLE# 

MW-26-W-190813 Grab Groundwater 08/13/2019 09:50 1130871 
MW-27-W-190813 Grab Groundwater 08/13/2019 11:15 1130872 
MW-28-W-190813 Grab Groundwater 08/13/2019 12:10 1130873 
DUP-1-WD-190813 Grab Groundwater 08/13/2019 14:00 1130874 
MW-18-W-190813 Grab Groundwater 08/13/2019 16:10 1130875 
MW-19-W-190813 Grab Groundwater 08/13/2019 17:00 1130876 
MW-22-W-190814 Grab Groundwater 08/14/2019 13:30 1130877 
MW-20-W-190815 Grab Groundwater 08/15/2019 10:10 1130878 
MW-23-W-190815 Grab Groundwater 08/15/2019 11:15 1130879 
MW-21-W-190815 Grab Groundwater 08/15/2019 13:00 1130880 
MW-17-W-190815 Grab Groundwater 08/15/2019 14:00 1130881 
MW-29-W-190816 Grab Groundwater 08/16/2019 08:46 1130882 
MW-25-W-190816 Grab Groundwater 08/16/2019 10:30 1130883 
QA-1-T-190813 NA Water 08/13/2019 08:00 1130884 
QA-2-T-190814 NA Water 08/14/2019 08:00 1130885 

 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the Laboratory 
Sample Analysis Record.    
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Chevron 
ELLE Sample #:  GW 1130871 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-26-W-190813 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 09:50  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 24 0.2 1 
11997 1,2-Dichloroethane 107-06-2 0.4 0.3 1 
11997 cis-1,2-Dichloroethene 156-59-2 820    E 0.2 1 
11997 trans-1,2-Dichloroethene 156-60-5 230 0.2 1 
11997 Ethylbenzene 100-41-4 8 0.4 1 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.2 1 
11997 Tetrachloroethene 127-18-4 5 0.2 1 
11997 Toluene 108-88-3 2 0.2 1 
11997 Trichloroethene 79-01-6 2,200  E 0.2 1 
11997 Vinyl Chloride 75-01-4 38 0.2 1 
11997 Xylene (Total) 1330-20-7 N.D. 1 1 

The concentrations reported for cis-1,2-Dichloroethene and Trichloroethene 
are estimated since they exceeds the calibration range of the instrument. A  
further diluted analysis was performed outside of the 
method holding time.  The result for cis-1,2-Dichloroethene was 720 ug/l. 
The result for Trichloroethene was 1700 ug/l. 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. 150 19 1 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D2 0.0094 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. N.D. 45 1 
12899 DX HRO C24-C40 n.a. N.D. 100 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Page 3 of 43



 
 

 

Chevron 
ELLE Sample #:  GW 1130871 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-26-W-190813 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 09:50  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 5192392AA 08/27/2019  23:35 Kathrine K Muramatsu 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 5192392AA 08/27/2019  23:34 Kathrine K Muramatsu 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/24/2019  03:35 Marie D Beamenderfer 1 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/24/2019  03:34 Marie D Beamenderfer 1 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  07:57 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192340012A 08/25/2019  03:41 Nicholas R Rossi 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192340012A 08/22/2019  16:30 Osvaldo R Sanchez 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  06:53 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130872 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-27-W-190813 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 11:15  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 9 4 20 
11997 1,2-Dichloroethane 107-06-2 N.D. 6 20 
11997 cis-1,2-Dichloroethene 156-59-2 700 4 20 
11997 trans-1,2-Dichloroethene 156-60-5 55 4 20 
11997 Ethylbenzene 100-41-4 84 8 20 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 4 20 
11997 Tetrachloroethene 127-18-4 N.D. 4 20 
11997 Toluene 108-88-3 N.D. 4 20 
11997 Trichloroethene 79-01-6 780 4 20 
11997 Vinyl Chloride 75-01-4 23 4 20 
11997 Xylene (Total) 1330-20-7 30 28 20 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. 2,900 95 5 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D1 0.0094 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. 1,400 45 1 
12899 DX HRO C24-C40 n.a. N.D. 100 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 5192392AA 08/27/2019  22:33 Kathrine K Muramatsu 20 
01163 GC/MS VOA Water Prep SW-846 5030C 1 5192392AA 08/27/2019  22:32 Kathrine K Muramatsu 20 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/24/2019  03:58 Marie D Beamenderfer 5 
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Chevron 
ELLE Sample #:  GW 1130872 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-27-W-190813 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 11:15  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/24/2019  03:57 Marie D Beamenderfer 5 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  08:29 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192340012A 08/25/2019  04:04 Nicholas R Rossi 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192340012A 08/22/2019  16:30 Osvaldo R Sanchez 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  06:56 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130873 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-28-W-190813 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 12:10  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 14 4 20 
11997 1,2-Dichloroethane 107-06-2 N.D. 6 20 
11997 cis-1,2-Dichloroethene 156-59-2 250 4 20 
11997 trans-1,2-Dichloroethene 156-60-5 6 4 20 
11997 Ethylbenzene 100-41-4 220 8 20 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 4 20 
11997 Tetrachloroethene 127-18-4 260 4 20 
11997 Toluene 108-88-3 N.D. 4 20 
11997 Trichloroethene 79-01-6 770 4 20 
11997 Vinyl Chloride 75-01-4 8 4 20 
11997 Xylene (Total) 1330-20-7 90 28 20 

The requirement for no headspace at the time of analysis was not met.  The 
container used for the testing had headspace at the time of analysis. 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. 3,700 95 5 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D2 0.0096 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. 770 45 1 
12899 DX HRO C24-C40 n.a. N.D. 100 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 5192392AA 08/27/2019  22:54 Kathrine K Muramatsu 20 
01163 GC/MS VOA Water Prep SW-846 5030C 1 5192392AA 08/27/2019  22:53 Kathrine K Muramatsu 20 
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Chevron 
ELLE Sample #:  GW 1130873 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-28-W-190813 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 12:10  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/24/2019  04:20 Marie D Beamenderfer 5 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/24/2019  04:19 Marie D Beamenderfer 5 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  09:01 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192340012A 08/25/2019  04:27 Nicholas R Rossi 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192340012A 08/22/2019  16:30 Osvaldo R Sanchez 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  07:08 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130874 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: DUP-1-WD-190813 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 14:00  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 15 4 20 
11997 1,2-Dichloroethane 107-06-2 N.D. 6 20 
11997 cis-1,2-Dichloroethene 156-59-2 270 4 20 
11997 trans-1,2-Dichloroethene 156-60-5 5 4 20 
11997 Ethylbenzene 100-41-4 210 8 20 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 4 20 
11997 Tetrachloroethene 127-18-4 300 4 20 
11997 Toluene 108-88-3 N.D. 4 20 
11997 Trichloroethene 79-01-6 820 4 20 
11997 Vinyl Chloride 75-01-4 8 4 20 
11997 Xylene (Total) 1330-20-7 86 28 20 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. 3,800 95 5 

The requirement for no headspace at the time of analysis was not met.  The 
container used for the testing had headspace at the time of analysis. 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D1 0.0095 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. 840 46 1 
12899 DX HRO C24-C40 n.a. N.D. 100 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 5192392AA 08/27/2019  23:15 Kathrine K Muramatsu 20 
01163 GC/MS VOA Water Prep SW-846 5030C 1 5192392AA 08/27/2019  23:14 Kathrine K Muramatsu 20 
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Chevron 
ELLE Sample #:  GW 1130874 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: DUP-1-WD-190813 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 14:00  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/24/2019  04:42 Marie D Beamenderfer 5 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/24/2019  04:41 Marie D Beamenderfer 5 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  09:48 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192350031A 08/28/2019  02:24 Heather E Williams 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192350031A 08/26/2019  03:00 Mathias Okpo 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  07:11 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130875 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-18-W-190813 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 16:10  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 N.D. 0.2 1 
11997 1,2-Dichloroethane 107-06-2 N.D. 0.3 1 
11997 cis-1,2-Dichloroethene 156-59-2 N.D. 0.2 1 
11997 trans-1,2-Dichloroethene 156-60-5 N.D. 0.2 1 
11997 Ethylbenzene 100-41-4 N.D. 0.4 1 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.2 1 
11997 Tetrachloroethene 127-18-4 3 0.2 1 
11997 Toluene 108-88-3 N.D. 0.2 1 
11997 Trichloroethene 79-01-6 N.D. 0.2 1 
11997 Vinyl Chloride 75-01-4 N.D. 0.2 1 
11997 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

The requirement for no headspace at the time of analysis was not met.  The 
container used for the testing had headspace at the time of analysis. 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D1 0.0096 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. N.D. 46 1 
12899 DX HRO C24-C40 n.a. N.D. 100 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 5192392AA 08/27/2019  21:52 Kathrine K Muramatsu 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 5192392AA 08/27/2019  21:51 Kathrine K Muramatsu 1 
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Chevron 
ELLE Sample #:  GW 1130875 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-18-W-190813 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 16:10  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/23/2019  23:52 Marie D Beamenderfer 1 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/23/2019  23:51 Marie D Beamenderfer 1 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  10:04 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192350031A 08/28/2019  02:47 Heather E Williams 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192350031A 08/26/2019  03:00 Mathias Okpo 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  07:14 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130876 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-19-W-190813 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 17:00  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 N.D. 0.2 1 
11997 1,2-Dichloroethane 107-06-2 N.D. 0.3 1 
11997 cis-1,2-Dichloroethene 156-59-2 N.D. 0.2 1 
11997 trans-1,2-Dichloroethene 156-60-5 N.D. 0.2 1 
11997 Ethylbenzene 100-41-4 N.D. 0.4 1 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.2 1 
11997 Tetrachloroethene 127-18-4 N.D. 0.2 1 
11997 Toluene 108-88-3 N.D. 0.2 1 
11997 Trichloroethene 79-01-6 N.D. 0.2 1 
11997 Vinyl Chloride 75-01-4 N.D. 0.2 1 
11997 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. 26 19 1 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D1 0.0095 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. N.D. 47 1 
12899 DX HRO C24-C40 n.a. N.D. 100 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 5192392AA 08/27/2019  22:12 Kathrine K Muramatsu 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 5192392AA 08/27/2019  22:11 Kathrine K Muramatsu 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/24/2019  00:15 Marie D Beamenderfer 1 
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Chevron 
ELLE Sample #:  GW 1130876 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-19-W-190813 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 17:00  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/24/2019  00:14 Marie D Beamenderfer 1 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  10:19 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192350031A 08/28/2019  03:10 Heather E Williams 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192350031A 08/26/2019  03:00 Mathias Okpo 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  07:18 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130877 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-22-W-190814 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/14/2019 13:30  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 10 2 10 
11997 1,2-Dichloroethane 107-06-2 N.D. 3 10 
11997 cis-1,2-Dichloroethene 156-59-2 740 2 10 
11997 trans-1,2-Dichloroethene 156-60-5 6 2 10 
11997 Ethylbenzene 100-41-4 N.D. 4 10 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 2 10 
11997 Tetrachloroethene 127-18-4 N.D. 2 10 
11997 Toluene 108-88-3 N.D. 2 10 
11997 Trichloroethene 79-01-6 370 2 10 
11997 Vinyl Chloride 75-01-4 5 2 10 
11997 Xylene (Total) 1330-20-7 N.D. 14 10 

The reporting limits for the GC/MS volatile compounds were raised 
because sample dilution was necessary to bring target compounds into the 
calibration range of the system. 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. 39 19 1 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D1 0.0094 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. N.D. 45 1 
12899 DX HRO C24-C40 n.a. N.D. 100 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 L192403AA 08/28/2019  22:00 Kevin A Sposito 10 
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Chevron 
ELLE Sample #:  GW 1130877 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-22-W-190814 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/14/2019 13:30  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

01163 GC/MS VOA Water Prep SW-846 5030C 1 L192403AA 08/28/2019  21:59 Kevin A Sposito 10 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/24/2019  00:37 Marie D Beamenderfer 1 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/24/2019  00:36 Marie D Beamenderfer 1 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  10:35 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192350031A 08/28/2019  03:33 Heather E Williams 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192350031A 08/26/2019  03:00 Mathias Okpo 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  07:21 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130878 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-20-W-190815 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/15/2019 10:10  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 N.D. 0.2 1 
11997 1,2-Dichloroethane 107-06-2 N.D. 0.3 1 
11997 cis-1,2-Dichloroethene 156-59-2 7 0.2 1 
11997 trans-1,2-Dichloroethene 156-60-5 0.5 0.2 1 
11997 Ethylbenzene 100-41-4 N.D. 0.4 1 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.2 1 
11997 Tetrachloroethene 127-18-4 64 0.2 1 
11997 Toluene 108-88-3 N.D. 0.2 1 
11997 Trichloroethene 79-01-6 13 0.2 1 
11997 Vinyl Chloride 75-01-4 N.D. 0.2 1 
11997 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. 30 19 1 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D2 0.0095 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. N.D. 45 1 
12899 DX HRO C24-C40 n.a. N.D. 100 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 P192401AA 08/28/2019  09:08 Anita M Dale 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 P192401AA 08/28/2019  09:07 Anita M Dale 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/24/2019  00:59 Marie D Beamenderfer 1 
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Chevron 
ELLE Sample #:  GW 1130878 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-20-W-190815 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/15/2019 10:10  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/24/2019  00:58 Marie D Beamenderfer 1 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  10:51 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192350031A 08/28/2019  03:55 Heather E Williams 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192350031A 08/26/2019  03:00 Mathias Okpo 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  07:24 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130879 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-23-W-190815 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/15/2019 11:15  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 19 0.2 1 
11997 1,2-Dichloroethane 107-06-2 1 0.3 1 
11997 cis-1,2-Dichloroethene 156-59-2 340 2 10 
11997 trans-1,2-Dichloroethene 156-60-5 2 0.2 1 
11997 Ethylbenzene 100-41-4 N.D. 0.4 1 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.2 1 
11997 Tetrachloroethene 127-18-4 N.D. 0.2 1 
11997 Toluene 108-88-3 0.2 0.2 1 
11997 Trichloroethene 79-01-6 23 0.2 1 
11997 Vinyl Chloride 75-01-4 16 0.2 1 
11997 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D1 0.0095 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. N.D. 49 1 
12899 DX HRO C24-C40 n.a. N.D. 110 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 P192401AA 08/28/2019  07:25 Anita M Dale 1 
11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 P192411AA 08/29/2019  15:30 Anita M Dale 10 
01163 GC/MS VOA Water Prep SW-846 5030C 1 P192401AA 08/28/2019  07:24 Anita M Dale 1 
01163 GC/MS VOA Water Prep SW-846 5030C 2 P192411AA 08/29/2019  15:29 Anita M Dale 10 
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Chevron 
ELLE Sample #:  GW 1130879 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-23-W-190815 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/15/2019 11:15  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/24/2019  01:21 Marie D Beamenderfer 1 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/24/2019  01:20 Marie D Beamenderfer 1 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  11:07 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192350031A 08/28/2019  04:18 Heather E Williams 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192350031A 08/26/2019  03:00 Mathias Okpo 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  07:27 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130880 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-21-W-190815 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/15/2019 13:00  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 N.D. 0.2 1 
11997 1,2-Dichloroethane 107-06-2 N.D. 0.3 1 
11997 cis-1,2-Dichloroethene 156-59-2 0.4 0.2 1 
11997 trans-1,2-Dichloroethene 156-60-5 N.D. 0.2 1 
11997 Ethylbenzene 100-41-4 N.D. 0.4 1 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.2 1 
11997 Tetrachloroethene 127-18-4 2 0.2 1 
11997 Toluene 108-88-3 N.D. 0.2 1 
11997 Trichloroethene 79-01-6 4 0.2 1 
11997 Vinyl Chloride 75-01-4 N.D. 0.2 1 
11997 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D1 0.0095 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. N.D. 46 1 
12899 DX HRO C24-C40 n.a. N.D. 100 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 P192401AA 08/28/2019  07:51 Anita M Dale 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 P192401AA 08/28/2019  07:50 Anita M Dale 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/24/2019  01:44 Marie D Beamenderfer 1 
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Chevron 
ELLE Sample #:  GW 1130880 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-21-W-190815 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/15/2019 13:00  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/24/2019  01:43 Marie D Beamenderfer 1 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  11:23 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192350031A 08/28/2019  04:41 Heather E Williams 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192350031A 08/26/2019  03:00 Mathias Okpo 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  07:30 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130881 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-17-W-190815 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/15/2019 14:00  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 6 0.2 1 
11997 1,2-Dichloroethane 107-06-2 0.5 0.3 1 
11997 cis-1,2-Dichloroethene 156-59-2 52 0.2 1 
11997 trans-1,2-Dichloroethene 156-60-5 0.8 0.2 1 
11997 Ethylbenzene 100-41-4 14 0.4 1 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.2 1 
11997 Tetrachloroethene 127-18-4 7 0.2 1 
11997 Toluene 108-88-3 0.2 0.2 1 
11997 Trichloroethene 79-01-6 3 0.2 1 
11997 Vinyl Chloride 75-01-4 N.D. 0.2 1 
11997 Xylene (Total) 1330-20-7 6 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. 500 19 1 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D1 0.0095 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. 710 46 1 
12899 DX HRO C24-C40 n.a. N.D. 100 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 P192401AA 08/28/2019  09:34 Anita M Dale 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 P192401AA 08/28/2019  09:33 Anita M Dale 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/24/2019  02:06 Marie D Beamenderfer 1 
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Chevron 
ELLE Sample #:  GW 1130881 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-17-W-190815 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/15/2019 14:00  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/24/2019  02:05 Marie D Beamenderfer 1 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  11:39 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192350031A 08/28/2019  05:04 Heather E Williams 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192350031A 08/26/2019  03:00 Mathias Okpo 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  07:33 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130882 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-29-W-190816 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/16/2019 08:46  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 N.D. 0.2 1 
11997 1,2-Dichloroethane 107-06-2 4 0.3 1 
11997 cis-1,2-Dichloroethene 156-59-2 N.D. 0.2 1 
11997 trans-1,2-Dichloroethene 156-60-5 N.D. 0.2 1 
11997 Ethylbenzene 100-41-4 N.D. 0.4 1 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.2 1 
11997 Tetrachloroethene 127-18-4 N.D. 0.2 1 
11997 Toluene 108-88-3 N.D. 0.2 1 
11997 Trichloroethene 79-01-6 N.D. 0.2 1 
11997 Vinyl Chloride 75-01-4 N.D. 0.2 1 
11997 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D1 0.0095 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. N.D. 46 1 
12899 DX HRO C24-C40 n.a. N.D. 100 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 P192401AA 08/28/2019  10:00 Anita M Dale 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 P192401AA 08/28/2019  09:59 Anita M Dale 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/24/2019  02:28 Marie D Beamenderfer 1 
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Chevron 
ELLE Sample #:  GW 1130882 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-29-W-190816 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/16/2019 08:46  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/24/2019  02:27 Marie D Beamenderfer 1 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  11:54 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192350031A 08/28/2019  05:27 Heather E Williams 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192350031A 08/26/2019  03:00 Mathias Okpo 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  07:36 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130883 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-25-W-190816 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/16/2019 10:30  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
11997 Benzene 71-43-2 57 0.2 1 
11997 1,2-Dichloroethane 107-06-2 3 0.3 1 
11997 cis-1,2-Dichloroethene 156-59-2 1,200 2 10 
11997 trans-1,2-Dichloroethene 156-60-5 82 0.2 1 
11997 Ethylbenzene 100-41-4 10 0.4 1 
11997 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 0.2 1 
11997 Tetrachloroethene 127-18-4 24 0.2 1 
11997 Toluene 108-88-3 4 0.2 1 
11997 Trichloroethene 79-01-6 320 2 10 
11997 Vinyl Chloride 75-01-4 150 0.2 1 
11997 Xylene (Total) 1330-20-7 2 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. 250 19 1 

SW-846 8011 ug/l ug/l Volatiles by Extraction 
10398 Ethylene dibromide 106-93-4 N.D.  D2 0.0095 1 

ECY 97-602 NWTPH-Dx 
modified 

ug/l ug/l GC Petroleum 
Hydrocarbons 
12899 DX DRO C12-C24 n.a. N.D. 47 1 
12899 DX HRO C24-C40 n.a. N.D. 100 1 

SW-846 6010D Rev.4, July 
2014 

ug/l ug/l Metals Dissolved 

07055 Lead 7439-92-1 N.D. 7.1 1 

Lab Filtration - Metals 03277 
The holding time was not met for dissolved sample filtration. The filtration 
time for dissolved metals is to be within 15 minutes from collection. Since 
the filtration occurred after receipt in the laboratory, the 15 minute 
criteria was exceeded.  This sample was not collected per applicable Clean 
Water Act (40CFR136) or SW-846 regulations. 

Sample Comments 
State of Washington Lab Certification No. C457 
This sample was lab filtered for dissolved metals. 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 P192401AA 08/28/2019  10:26 Anita M Dale 1 
11997 CVOCs+BTEX/MTBE/EDC SW-846 8260C 1 P192401AA 08/28/2019  10:52 Anita M Dale 10 
01163 GC/MS VOA Water Prep SW-846 5030C 1 P192401AA 08/28/2019  10:25 Anita M Dale 1 
01163 GC/MS VOA Water Prep SW-846 5030C 2 P192401AA 08/28/2019  10:51 Anita M Dale 10 
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Chevron 
ELLE Sample #:  GW 1130883 
ELLE Group #:  2059759 
Matrix: Groundwater 

Sample Description: MW-25-W-190816 Grab Groundwater 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/16/2019 10:30  
Submittal Date/Time:  08/20/2019 10:10 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/24/2019  03:13 Marie D Beamenderfer 1 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/24/2019  03:12 Marie D Beamenderfer 1 
10398 EDB by 8011 SW-846 8011 1 192340021A 08/24/2019  12:10 Jason Brumbaugh 1 
07786 EDB Extraction (8011) SW-846 8011 1 192340021A 08/23/2019  04:00 Mathias Okpo 1 
12899 NWTPH-Dx water ECY 97-602 NWTPH-Dx 

modified 
1 192350031A 08/28/2019  05:50 Heather E Williams 1 

12907 Mini-extraction DRO DX (water) ECY 97-602 NWTPH-Dx 
06/97 

1 192350031A 08/26/2019  03:00 Mathias Okpo 1 

07055 Lead SW-846 6010D Rev.4, 
July 2014 

1 192351404401 08/25/2019  07:46 Cindy M Gehman 1 

14044 ICP-WW, 3005A (tot rec) - U345 SW-846 3005A 1 192351404401 08/23/2019  15:30 Barbara A Kane 1 
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Chevron 
ELLE Sample #:  GW 1130884 
ELLE Group #:  2059759 
Matrix: Water 

Sample Description: QA-1-T-190813 NA Water 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/13/2019 08:00  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
13130 Benzene 71-43-2 N.D. 0.2 1 
13130 Ethylbenzene 100-41-4 N.D. 0.4 1 
13130 Toluene 108-88-3 0.2 0.2 1 
13130 Xylene (Total) 1330-20-7 N.D. 1 1 

The requirement for no headspace at the time of analysis was not met.  The 
container used for the testing had headspace at the time of analysis. 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

The requirement for no headspace at the time of analysis was not met.  The 
container used for the testing had headspace at the time of analysis. 

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
Factor

Trial# Batch#  Analysis
Date and Time

CAT 
No. 

Analysis Name Method 

13130 BTEX 8260C SW-846 8260C 1 F192352AA 08/23/2019  18:46 Alexander D Sechrist 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 F192352AA 08/23/2019  18:45 Alexander D Sechrist 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/23/2019  23:08 Marie D Beamenderfer 1 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/23/2019  23:07 Marie D Beamenderfer 1 
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Chevron 
ELLE Sample #:  GW 1130885 
ELLE Group #:  2059759 
Matrix: Water 

Sample Description: QA-2-T-190814 NA Water 
      Facility# 90129 
      4700 Brooklyn Ave - Seattle, WA 
  
Project Name:   90129 

Collection Date/Time: 08/14/2019 08:00  
Submittal Date/Time:  08/20/2019 10:10 

Analysis Name 
CAT 
No. 

Dilution
Factor CAS Number Result 

Method 
Detection Limit 

SW-846 8260C ug/l ug/l GC/MS Volatiles 
13130 Benzene 71-43-2 N.D. 0.2 1 
13130 Ethylbenzene 100-41-4 N.D. 0.4 1 
13130 Toluene 108-88-3 0.3 0.2 1 
13130 Xylene (Total) 1330-20-7 N.D. 1 1 

ECY 97-602 NWTPH-Gx ug/l ug/l GC Volatiles 
08273 NWTPH-Gx water C7-C12 n.a. N.D. 19 1 

The requirement for no headspace at the time of analysis was not met.  The 
container used for the testing had headspace at the time of analysis. 

Sample Comments 
State of Washington Lab Certification No. C457 

Laboratory Sample Analysis Record 

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

13130 BTEX 8260C SW-846 8260C 1 F192392AA 08/27/2019  12:32 Alexander D Sechrist 1 
01163 GC/MS VOA Water Prep SW-846 5030C 1 F192392AA 08/27/2019  12:31 Alexander D Sechrist 1 
08273 NWTPH-Gx water C7-C12 ECY 97-602 NWTPH-Gx 1 19235B20A 08/23/2019  23:30 Marie D Beamenderfer 1 

01146 GC VOA Water Prep SW-846 5030C 1 19235B20A 08/23/2019  23:29 Marie D Beamenderfer 1 
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Quality Control Summary 

Group Number: 2059759 Client Name: Chevron 
Reported: 10/17/2019 13:14 

Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted.  In these situations, to demonstrate precision and accuracy at a 
batch level, a LCS/LCSD was performed, unless otherwise specified in the method. 
 
All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless otherwise noted on the Analysis Report. 

Method Blank 

Analysis Name Result MDL 

ug/l ug/l 

Batch number: 5192392AA Sample number(s): 1130871-1130876 
0.2 N.D. Benzene 
0.3 N.D. 1,2-Dichloroethane 
0.2 N.D. cis-1,2-Dichloroethene 
0.2 N.D. trans-1,2-Dichloroethene 
0.4 N.D. Ethylbenzene 
0.2 N.D. Methyl Tertiary Butyl Ether 
0.2 N.D. Tetrachloroethene 
0.2 N.D. Toluene 
0.2 N.D. Trichloroethene 
0.2 N.D. Vinyl Chloride 
1 N.D. Xylene (Total) 

Batch number: F192352AA Sample number(s): 1130884 
0.2 N.D. Benzene 
0.4 N.D. Ethylbenzene 
0.2 N.D. Toluene 
1 N.D. Xylene (Total) 

Batch number: F192392AA Sample number(s): 1130885 
0.2 N.D. Benzene 
0.4 N.D. Ethylbenzene 
0.2 N.D. Toluene 
1 N.D. Xylene (Total) 

Batch number: L192403AA Sample number(s): 1130877 
0.2 N.D. Benzene 
0.3 N.D. 1,2-Dichloroethane 
0.2 N.D. cis-1,2-Dichloroethene 
0.2 N.D. trans-1,2-Dichloroethene 
0.4 N.D. Ethylbenzene 
0.2 N.D. Methyl Tertiary Butyl Ether 
0.2 N.D. Tetrachloroethene 
0.2 N.D. Toluene 
0.2 N.D. Trichloroethene 
0.2 N.D. Vinyl Chloride 
1 N.D. Xylene (Total) 

Batch number: P192401AA Sample number(s): 1130878-1130883 
0.2 N.D. Benzene 
0.3 N.D. 1,2-Dichloroethane 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059759 Client Name: Chevron 
Reported: 10/17/2019 13:14 

Method Blank (continued) 

Analysis Name Result MDL 

ug/l ug/l 

0.2 N.D. cis-1,2-Dichloroethene 
0.2 N.D. trans-1,2-Dichloroethene 
0.4 N.D. Ethylbenzene 
0.2 N.D. Methyl Tertiary Butyl Ether 
0.2 N.D. Tetrachloroethene 
0.2 N.D. Toluene 
0.2 N.D. Trichloroethene 
0.2 N.D. Vinyl Chloride 
1 N.D. Xylene (Total) 

Batch number: P192411AA Sample number(s): 1130879 
0.2 N.D. cis-1,2-Dichloroethene 

Batch number: 19235B20A Sample number(s): 1130871-1130885 
19 N.D. NWTPH-Gx water C7-C12 

Batch number: 192340021A Sample number(s): 1130871-1130883 
0.010 N.D. Ethylene dibromide 

Batch number: 192340012A Sample number(s): 1130871-1130873 
45 N.D. DX DRO C12-C24 
100 N.D. DX HRO C24-C40 

Batch number: 192350031A Sample number(s): 1130874-1130883 
45 N.D. DX DRO C12-C24 
100 N.D. DX HRO C24-C40 

Batch number: 192351404401 Sample number(s): 1130871-1130883 
7.1 N.D. Lead 

LCS/LCSD 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ug/l ug/l ug/l ug/l 

Batch number: 5192392AA Sample number(s): 1130871-1130876 
30 1 80-120 103 101 20.54 20 20.27 20 Benzene 
30 2 73-124 94 96 18.74 20 19.1 20 1,2-Dichloroethane 
30 0 80-125 107 107 21.36 20 21.4 20 cis-1,2-Dichloroethene 
30 1 80-126 99 98 19.83 20 19.6 20 trans-1,2-Dichloroethene 
30 1 80-120 102 101 20.4 20 20.24 20 Ethylbenzene 
30 2 69-122 89 91 17.87 20 18.19 20 Methyl Tertiary Butyl Ether 
30 1 80-120 99 98 19.79 20 19.58 20 Tetrachloroethene 
30 1 80-120 105 103 20.95 20 20.64 20 Toluene 
30 0 80-120 99 99 19.76 20 19.84 20 Trichloroethene 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059759 Client Name: Chevron 
Reported: 10/17/2019 13:14 

LCS/LCSD (continued) 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ug/l ug/l ug/l ug/l 

30 0 56-120 97 97 19.33 20 19.37 20 Vinyl Chloride 
30 1 80-120 104 103 62.62 60 62.04 60 Xylene (Total) 

Batch number: F192352AA Sample number(s): 1130884 
80-120 96 19.12 20 Benzene 
80-120 91 18.19 20 Ethylbenzene 
80-120 93 18.59 20 Toluene 
80-120 90 53.72 60 Xylene (Total) 

Batch number: F192392AA Sample number(s): 1130885 
30 1 80-120 98 99 19.61 20 19.73 20 Benzene 
30 0 80-120 95 95 18.94 20 18.94 20 Ethylbenzene 
30 1 80-120 96 97 19.16 20 19.32 20 Toluene 
30 0 80-120 93 93 55.62 60 55.74 60 Xylene (Total) 

Batch number: L192403AA Sample number(s): 1130877 
80-120 105 21.02 20 Benzene 
73-124 106 21.2 20 1,2-Dichloroethane 
80-125 118 23.64 20 cis-1,2-Dichloroethene 
80-126 100 19.98 20 trans-1,2-Dichloroethene 
80-120 103 20.69 20 Ethylbenzene 
69-122 99 19.77 20 Methyl Tertiary Butyl Ether 
80-120 107 21.42 20 Tetrachloroethene 
80-120 106 21.11 20 Toluene 
80-120 104 20.9 20 Trichloroethene 
56-120 102 20.32 20 Vinyl Chloride 
80-120 105 62.98 60 Xylene (Total) 

Batch number: P192401AA Sample number(s): 1130878-1130883 
80-120 107 21.47 20 Benzene 
73-124 117 23.42 20 1,2-Dichloroethane 
80-125 112 22.35 20 cis-1,2-Dichloroethene 
80-126 96 19.2 20 trans-1,2-Dichloroethene 
80-120 106 21.18 20 Ethylbenzene 
69-122 101 20.28 20 Methyl Tertiary Butyl Ether 
80-120 103 20.68 20 Tetrachloroethene 
80-120 109 21.84 20 Toluene 
80-120 102 20.43 20 Trichloroethene 
56-120 81 16.12 20 Vinyl Chloride 
80-120 100 60.13 60 Xylene (Total) 

Batch number: P192411AA Sample number(s): 1130879 
80-125 117 23.39 20 cis-1,2-Dichloroethene 

ug/l ug/l ug/l ug/l 

Batch number: 19235B20A Sample number(s): 1130871-1130885 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059759 Client Name: Chevron 
Reported: 10/17/2019 13:14 

LCS/LCSD (continued) 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPD Analysis Name 

ug/l ug/l ug/l ug/l 

30 0 64-131 105 106 1157.27 1100 1162.84 1100 NWTPH-Gx water C7-C12 

ug/l ug/l ug/l ug/l 

Batch number: 192340021A Sample number(s): 1130871-1130883 
20 3 60-140 135 131 0.173 0.128 0.167 0.128 Ethylene dibromide 

ug/l ug/l ug/l ug/l 

Batch number: 192340012A Sample number(s): 1130871-1130873 
20 12 11-115 43 38 255.9 600.1 227.3 600.1 DX DRO C12-C24 

Batch number: 192350031A Sample number(s): 1130874-1130883 
20 12 11-115 69 62 416.69 600.1 371 600.1 DX DRO C12-C24 

ug/l ug/l ug/l ug/l 

Batch number: 192351404401 Sample number(s): 1130871-1130883 
87-113 98 146.69 150 Lead 

MS/MSD 
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 

Analysis Name Unspiked 
Conc 

MS Spike
Added 

MS
Conc 

MSD Spike
Added 

MSD
Conc 

MS
%Rec 

MSD 
%Rec 

MS/MSD
Limits 

RPD RPD
Max

ug/l ug/l ug/l ug/l ug/l 

Batch number:  P192401AA Sample number(s): 1130878-1130883 UNSPK: 1130880 
20 22.75 20 N.D. Benzene 22.61 113 80-120 1 30 114 
20 22.74 20 N.D. 1,2-Dichloroethane 23.86 119 73-124 5 30 114 
20 23.69 20 0.448 cis-1,2-Dichloroethene 23.78 117 80-120 0 30 116 
20 19.44 20 N.D. trans-1,2-Dichloroethene 20.13 101 80-120 3 30 97 
20 22.38 20 N.D. Ethylbenzene 22.32 112 80-120 0 30 112 
20 18.8 20 N.D. Methyl Tertiary Butyl Ether 20.34 102 69-122 8 30 94 
20 24.39 20 1.57 Tetrachloroethene 23.68 111 80-120 3 30 114 
20 23.18 20 N.D. Toluene 23.2 116 80-120 0 30 116 
20 25.21 20 3.78 Trichloroethene 24.86 105 80-120 1 30 107 
20 17.38 20 N.D. Vinyl Chloride 18.38 92 56-120 6 30 87 
60 64.32 60 N.D. Xylene (Total) 63.34 106 80-120 2 30 107 

ug/l ug/l ug/l ug/l ug/l 

Batch number:  192340021A Sample number(s): 1130871-1130883 UNSPK: 1130871 
0.124 0.122 N.D. Ethylene dibromide 60-140 102 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059759 Client Name: Chevron 
Reported: 10/17/2019 13:14 

Laboratory Duplicate 
Background (BKG) = the sample used in conjunction with the duplicate 

Analysis Name BKG Conc DUP Conc DUP RPD DUP RPD Max 

ug/l ug/l 

Batch number: 192340021A Sample number(s): 1130871-1130883 BKG: 1130872 
0 (1) 30 N.D. N.D. Ethylene dibromide 

Surrogate Quality Control 

Surrogate recoveries which are outside of the QC window are confirmed unless 
attributed to dilution or otherwise noted on the Analysis Report. 

Analysis Name: CVOCs+BTEX/MTBE/EDC 
Batch number: 5192392AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

1130871 96 99 102 99 
1130872 95 102 101 100 
1130873 95 101 100 99 
1130874 95 101 101 100 
1130875 94 102 101 99 
1130876 95 102 101 99 
Blank 94 100 101 99 
LCS 97 100 101 99 
LCSD 96 102 101 98 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

Limits: 80-120 80-120 80-120 80-120 

Analysis Name: BTEX 8260C 
Batch number: F192352AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

1130884 91 95 102 98 
Blank 91 93 102 99 
LCS 91 99 100 99 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

Limits: 80-120 80-120 80-120 80-120 

Analysis Name: BTEX 8260C 
Batch number: F192392AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

1130885 91 93 99 99 
Blank 91 95 100 98 
LCS 90 99 100 103 
LCSD 90 98 100 102 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 

Page 35 of 43



 
 
 

 

Quality Control Summary 

Group Number: 2059759 Client Name: Chevron 
Reported: 10/17/2019 13:14 

Surrogate Quality Control (continued) 

Surrogate recoveries which are outside of the QC window are confirmed unless 
attributed to dilution or otherwise noted on the Analysis Report. 

Analysis Name: BTEX 8260C 
Batch number: F192392AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

Limits: 80-120 80-120 80-120 80-120 

Analysis Name: CVOCs+BTEX/MTBE/EDC 
Batch number: L192403AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

1130877 97 99 101 98 
Blank 96 98 102 98 
LCS 100 101 101 98 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

Limits: 80-120 80-120 80-120 80-120 

Analysis Name: CVOCs+BTEX/MTBE/EDC 
Batch number: P192401AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

1130878 97 106 105 99 
1130879 96 104 105 100 
1130880 98 104 104 98 
1130881 98 107 103 102 
1130882 98 105 104 100 
1130883 98 106 105 103 
Blank 97 105 104 100 
LCS 99 109 106 105 
MS 94 107 106 105 
MSD 99 109 105 104 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene 

Limits: 80-120 80-120 80-120 80-120 

Analysis Name: NWTPH-Gx water C7-C12 
Batch number: 19235B20A 

Trifluorotoluene-F 

1130871 86 
1130872 93 
1130873 94 
1130874 91 
1130875 71 
1130876 88 
1130877 88 
1130878 86 
1130879 73 
1130880 82 
1130881 90 
1130882 85 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059759 Client Name: Chevron 
Reported: 10/17/2019 13:14 

Surrogate Quality Control (continued) 

Surrogate recoveries which are outside of the QC window are confirmed unless 
attributed to dilution or otherwise noted on the Analysis Report. 

Analysis Name: NWTPH-Gx water C7-C12 
Batch number: 19235B20A 

Trifluorotoluene-F 

1130883 77 
1130884 90 
1130885 94 
Blank 88 
LCS 93 
LCSD 101 

Trifluorotoluene-F 

Limits: 50-150 

Analysis Name: EDB by 8011 
Batch number: 192340021A 

1,1,2,2-Tetrachloroethane-D1 1,1,2,2-Tetrachloroethane-D2 

1130871 86 94 
1130872 102 124 
1130873 107 123 
1130874 105 123 
1130875 96 100 
1130876 96 99 
1130877 96 100 
1130878 95 98 
1130879 89 91 
1130880 87 90 
1130881 89 99 
1130882 92 94 
1130883 94 95 
Blank 106 107 
DUP 100 120 
LCS 118 120 
LCSD 115 119 
MS 104 110 

1,1,2,2-Tetrachloroethane-D1 1,1,2,2-Tetrachloroethane-D2 

Limits: 46-136 46-136 

Analysis Name: NWTPH-Dx water 
Batch number: 192340012A 

Orthoterphenyl 

1130871 84 
1130872 86 
1130873 80 
Blank 78 
LCS 75 
LCSD 77 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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Quality Control Summary 

Group Number: 2059759 Client Name: Chevron 
Reported: 10/17/2019 13:14 

Surrogate Quality Control (continued) 

Surrogate recoveries which are outside of the QC window are confirmed unless 
attributed to dilution or otherwise noted on the Analysis Report. 

Analysis Name: NWTPH-Dx water 
Batch number: 192340012A 

Orthoterphenyl 

Limits: 50-150 

Analysis Name: NWTPH-Dx water 
Batch number: 192350031A 

Orthoterphenyl 

1130874 93 
1130875 85 
1130876 88 
1130877 88 
1130878 88 
1130879 88 
1130880 88 
1130881 90 
1130882 88 
1130883 88 
Blank 90 
LCS 90 
LCSD 98 

Orthoterphenyl 

Limits: 50-150 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
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     Explanation of Symbols and Abbreviations 
 

3768  0618 

The following defines common symbols and abbreviations used in reporting technical data: 

 BMQL Below Minimum Quantitation Level 
 C degrees Celsius 
 cfu colony forming units 
 CP Units cobalt-chloroplatinate units 
 F degrees Fahrenheit 
 g gram(s) 
 IU International Units 
 kg kilogram(s) 
 L liter(s) 
 lb. pound(s) 
 m3 cubic meter(s) 
 meq milliequivalents 
 mg milligram(s) 

 mL milliliter(s) 
 MPN Most Probable Number 
 N.D. non-detect 
 ng nanogram(s) 
 NTU nephelometric turbidity units 
 pg/L picogram/liter 
 RL Reporting Limit 
 TNTC Too Numerous To Count 
 µg microgram(s) 
 µL microliter(s) 
 umhos/cm micromhos/cm 
 MCL Maximum Contamination Limit 

 < less than 
 > greater than 
 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg) or one gram per million grams.  For 

aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a weight 
very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 
 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported on an 

as-received basis. 
 
 
Analytical test results meet all requirements of the associated regulatory program (i.e., NELAC (TNI), DoD, and ISO 17025) unless 
otherwise noted under the individual analysis. 

Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological analysis is the 
collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the test results will be 
meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact us.  We cannot be held 
responsible for sample integrity, however, unless sampling has been performed by a member of our staff. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

Times are local to the area of activity.  Parameters listed in the 40 CFR Part 136 Table II as “analyze immediately” are not performed within 
15 minutes. 
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  
THE FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR 
IMPLIED.  WE DISCLAIM ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR 
PARTICULAR PURPOSE AND WARRANTY OF MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES 
ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT 
LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS OF (A) THE NEGLIGENCE (EITHER SOLE OR 
CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER EUROFINS LANCASTER 
LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by 
Eurofins Lancaster Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and 
Eurofins Lancaster Laboratories Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by 
client. 
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Data Qualifiers

Qualifier Definition
C Result confirmed by reanalysis

D1 Indicates for dual column analyses that the result is reported from column 1

D2 Indicates for dual column analyses that the result is reported from column 2

E Concentration exceeds the calibration range

K1 Initial Calibration Blank is above the QC limit and the sample result is ND

K2 Continuing Calibration Blank is above the QC limit and the sample result is ND

K3 Initial Calibration Verification is above the QC limit and the sample result is ND

K4 Continuing Calibration Verification is above the QC limit and the sample result is ND

J (or G, I, X) Estimated value >= the Method Detection Limit (MDL or DL) and < the Limit of Quantitation (LOQ or RL)

P Concentration difference between the primary and confirmation column >40%.  The lower result is reported.

P^ Concentration difference between the primary and confirmation column > 40%.  The higher result is reported.

U Analyte was not detected at the value indicated

V Concentration difference between the primary and confirmation column >100%.  The reporting limit is raised 

due to this disparity and evident interference.

W The dissolved oxygen uptake for the unseeded blank is greater than 0.20 mg/L.

Z Laboratory Defined - see analysis report

Additional Organic and Inorganic CLP qualifiers may be used with Form 1 reports as defined by the CLP methods.

Qualifiers specific to Dioxin/Furans and PCB Congeners are detailed on the individual Analysis Report.
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From: Julia Schwarz
To: Myers, Dale - TCP (ECY)
Cc: Alice Robinson
Subject: RE: EIM Data Submission - Study ID AODE13815
Date: Monday, July 20, 2020 12:46:00 PM
Attachments: image001.png

image002.jpg

Dale,
 
We had several comments on the EIM data submission. Please see below. Please note that these comments were generated prior to receipt of the work
plan and some may not be relevant now that we have added context.
 

MW-27 and MW-28 have the same coordinates in EIMLocation. These should be fixed.
MW-29 February 2020 results and duplicate (DUP-1_200218) are outside of usual RPD limits. Please verify results and/or parent and duplicate
samples.
Certain wells were resampled multiple times within the same month (MW-18 in December 2018, MW-25 in December 2018) – please check the
dates on these entries.
The water level measuring point file is included in the EIM upload, but the water levels as measured from those points (e.g.
EIM_WellWaterLevelTemplate) is not included. Please include groundwater level measurement data in the EIM upload.

 
Without water level data, we cannot verify groundwater flow direction. Based on the EIM upload data alone, impacts to groundwater have not been fully
delineated.
 
We will continue with our review of the work plan as well.
 
Thanks,
Julia
 
 

Julia Schwarz, L.G. | Project Manager
32001 32nd Ave S, Suite 100, Federal Way, WA 98001
Direct: (253) 835-6424
Teams: JuliaSchwarz@kennedyjenks.com

 
SERVICE  |  PURPOSE  |  TRUST KennedyJenks.com

 
 

From: Myers, Dale - TCP (ECY) <DAMY461@ECY.WA.GOV> 
Sent: Monday, June 22, 2020 11:20 AM
To: Julia Schwarz <JuliaSchwarz@kennedyjenks.com>
Subject: FW: EIM Data Submission - Study ID AODE13815
 
Julia
Please have a look at the EIM data
I am looking for data gaps that would prevent us from defining the extent of TPH and benzene especially towards University Way
Dale
 

From: Sinclair, Gaylen (ECY) 
Sent: Monday, June 22, 2020 9:01 AM
To: riku.kusakabe@arcadis.com
Cc: Myers, Dale - TCP (ECY) <DAMY461@ECY.WA.GOV>
Subject: EIM Data Submission - Study ID AODE13815
 
Good Morning Riku,
 
Thank you for submitting data for Former Chevron Station 90129.  Submitted data for this study loaded into EIM successfully.  The Ecology Project
Manager will verify the data on study, locations, and results.
 
Below is further information on the loaded data.
 
Facility Site ID:          81966648
 
Study ID:                      AODE13815
 
Study Name:              Former Chevron Service Station No. 90129
 
Date Range:               Aug 2019, Dec 2019, Feb 2020, Apr 2020, May 2020
 
New Locations:         9
 
New Results:             982

mailto:/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP (FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=1AF0D2083EC14845A0B63622B5C138A7-JULIA SCHWA
mailto:DAMY461@ECY.WA.GOV
mailto:/o=ExchangeLabs/ou=Exchange Administrative Group (FYDIBOHF23SPDLT)/cn=Recipients/cn=e99258a51816436bb617dd817089ddaa-Alice Robin
https://www.kennedyjenks.com/
https://www.kennedyjenks.com/
mailto:JuliaSchwarz@kennedyjenks.com
tel:(253)835-6424
sip:JuliaSchwarz@kennedyjenks.com
https://www.kennedyjenks.com/who-we-are/values-mission-vision/
https://www.kennedyjenks.com/
mailto:riku.kusakabe@arcadis.com
mailto:DAMY461@ECY.WA.GOV




 
Information for data submitter:

You can view the data by using the following link. https://apps.ecology.wa.gov/eim/search/Map/Map.aspx?
MapType=EIM&StudyUserIdSearchType=Contains&StudyUserIds=AODE13815&MapLocationExtent=-13615970.0419451%2c6050976.56175084%2c-
13615851.7489737%2c6051079.89499462

 
Information for Ecology employees:

You can view the data by using the following link.  http://ecyeim/search/Map/Map.aspx?
MapType=EIM&StudyUserIdSearchType=Contains&StudyUserIds=AODE13815&MapLocationExtent=-13615970.0419451%2c6050976.56175084%2c-
13615851.7489737%2c6051079.89499462

 
You should verify study, location, and result information.

 
The EIM Data Entry Review Checklist, updated May 2018, can be found in the EIM Help Center.

 
There is a video training on how to review the data.

 
Thanks,
Gaylen
 
 
Gaylen Sinclair, PhD
EIM Data Coordinator
Washington State Department of Ecology
300 Desmond Dr. SE, P.O. Box 47600
Olympia, WA  98504
e-mail:  gsin461@ecy.wa.gov
Pronouns: She/her/hers
 

 

https://apps.ecology.wa.gov/eim/search/Map/Map.aspx?MapType=EIM&StudyUserIdSearchType=Contains&StudyUserIds=AODE13815&MapLocationExtent=-13615970.0419451%2c6050976.56175084%2c-13615851.7489737%2c6051079.89499462
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From: Julia Schwarz
To: Myers, Dale - TCP (ECY)
Cc: Ryan Hultgren
Subject: RE: Chevron 90129 4700 Brooklyn
Date: Tuesday, July 28, 2020 8:14:00 AM
Attachments: image002.png

image003.png
90129 Supplemental Investigation Work Plan_DRAFT_07142020_KJComments.pdf

Dale,
 
Please find attached our comments on the Chevron 90129 Work Plan. In general, the work plan
would benefit from additional discussion of the existing data and data gaps that the work plan and
proposed activities will address, and additional detail explaining the reasoning for the well and SVP
locations is necessary. Additional delineation in the up- and cross-gradient direction may also be
warranted; if Chevron/Arcadis do not believe data gaps exist other than in the downgradient
direction, evidence of that should be included in the work plan.
 
Also, should soil vapor samples be analyzed for HVOCs, or is delineation of HVOC the responsibility
of the Carson Cleaners release? Currently HVOCs are not listed in the soil vapor analyte list, though
they are for groundwater.
 
Please let us know any questions.
 
Thanks,
Julia
 
 
 

Julia Schwarz, L.G. | Project Manager
32001 32nd Ave S, Suite 100, Federal Way, WA 98001
Direct: (253) 835-6424
Teams: JuliaSchwarz@kennedyjenks.com

 
SERVICE  |  PURPOSE  |  TRUST KennedyJenks.com

 
 

From: Myers, Dale - TCP (ECY) <DAMY461@ECY.WA.GOV> 
Sent: Wednesday, July 15, 2020 7:01 AM
To: Julia Schwarz <JuliaSchwarz@kennedyjenks.com>
Subject: FW: Chevron 90129 4700 Brooklyn
 

*** EXTERNAL EMAIL*** This email includes an ATTACHMENT from outside of
KJ and could contain malicious links. Ensure email is from a trusted sender
before opening the attachment.
Never enter your login credentials if prompted. Contact IST if you have any questions.

Julia
Please review and comment on the attached supplemental Investigation Work Plan.
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mailto:DAMY461@ECY.WA.GOV
mailto:RyanHultgren@kennedyjenks.com
https://www.kennedyjenks.com/
https://www.kennedyjenks.com/
mailto:JuliaSchwarz@kennedyjenks.com
tel:(253)835-6424
sip:JuliaSchwarz@kennedyjenks.com
https://www.kennedyjenks.com/who-we-are/values-mission-vision/
https://www.kennedyjenks.com/





Chevron Environmental Management Company 


DRAFT SUPPLEMENTAL 
INVESTIGATION WORK PLAN 
Former Chevron Facility 90129 


4700 Brooklyn Avenue NE, Seattle WA  


FSID: 81966648 


CSID: 10632 


7/14/2020







arcadis.com 
i


DRAFT 


SUPPLEMENTAL 


INVESTIGATION WORK 


PLAN  


Prepared for: 


Chevron Environmental Management 
Company 


Prepared by: 


Arcadis U.S., Inc. 


1100 Olive Way 


Suite 800 


Seattle 


Washington 98101 


Tel 206 325 5254 


Our Ref.: 


30045258 


Date: 


7/14/2020 


. 


[DRAFT] 


Ada Hamilton  


Project Manager 







arcadis.com 
ii


CONTENTS 


Acronyms and Abbreviations ........................................................................................................................ iv


1 Introduction ............................................................................................................................................. 5


2 Site Background ...................................................................................................................................... 5


3 Scope of Work......................................................................................................................................... 5


Pre-Field Activities .......................................................................................................................... 6


Utility Locate ................................................................................................................................... 6


Monitoring Well Installation, Soil and Groundwater Sampling ........................................................ 7


Monitoring Well Installation and Construction ..................................................................... 7


Well Development and Groundwater Sampling .................................................................. 7


Soil Vapor Probe Installation and Sampling ................................................................................... 8


Soil Vapor Probe Installation ............................................................................................... 8


Soil Vapor Sampling ............................................................................................................ 8


4 Data Evaluation ....................................................................................................................................... 9


5 Management Of Investigation-Derived Waste ........................................................................................ 9


6 Schedule And Reporting ......................................................................................................................... 9


7 References ............................................................................................................................................ 10







arcadis.com 
iii


FIGURES 
Figure 1 - Site Location Map 


Figure 2 – Aerial Map 


Figure 3 – Site Plan


TABLES 


Table 1 - Groundwater Gauging Data and Select Analytical Results 


APPENDICES 


Appendix A  Arcadis Technical Guidance Instructions  


Appendix B  Chevron Soil Vapor and Indoor Air Sampling Technical Toolkit 







arcadis.com 
iv


ACRONYMS AND ABBREVIATIONS 


AO Agreed Order  


Arcadis Arcadis U.S., Inc. 


BTEX Benzene, Toluene, Ethylbenzene, and Xylenes 


CSID Cleanup Site Identification Number 


CUL Cleanup Level 


DRO Diesel Range Organics 


Ecology Washington State Department of Ecology  


EMC Chevron Environmental Management Company 


FSID Facility Site Identification Number 


GRO Gasoline Range Organics 


HO Heavy Oil Range Organics 


HVOCs Halogenated Volatile Organic Compounds 


MTCA Model Toxic Control Act 


NWTPH-Gx Northwest Total Petroleum Hydrocarbons Method – Gasoline 


NWTPH-Dx Northwest Total Petroleum Hydrocarbons Method – Diesel 


PCE Tetrachloroethene 


PID Photo ionization detector 


Property 4700 Brooklyn Avenue Northeast, Seattle, WA  


PVC polyvinyl chloride 


ROW Right-of-way 


SOP Standard Operating Procedure 


TCE Trichloroethene 


TGI Technical Guidance Document 


USEPA United States Department of Environmental Protection 


VOC Volatile Organic Compounds 


Work Plan Supplemental Investigation Work Plan 







1  INTRODUCTION 


On behalf of Chevron Environmental Management Company (CEMC), Arcadis U.S., Inc. (Arcadis), has 


prepared this Draft Supplemental Investigation Work Plan (Work Plan) for the Former Chevron Service 


Station No. 90129, located at 4700 Brooklyn Avenue Northeast in Seattle, Washington (site). The site is 


formally known as Former Chevron Facility No. 90129 in the Washington Department of Ecology 


(Ecology) database. A Site Location Map and Aerial Map are provided as Figure 1 and Figure 2, 


respectively 


This Work Plan addresses a request by Ecology to provide additional data to delineate groundwater 


impacts to the east of the site and proposes installing additional groundwater monitoring wells and soil      
vapor probes to further evaluate subsurface conditions at the site.  


The methods and procedures used in this groundwater evaluation and are in accordance with the Model 


Toxics Control Act (MTCA) and the Washington State Department of Ecology (Ecology) Guidance for 


Remediation of Petroleum Contaminated Sites (Ecology 2016). 


2  SITE BACKGROUND 


The site was a service station from at least 1919 through 2016. Two 12,000-gallon gasoline underground 


storage tanks (USTs) and one 12,000-gallon diesel UST were removed by FH Brooklyn in February 2017 


(Aspect, 2017b). The service station building, four dispenser islands, and associated piping were 


removed from the site in 2018. The property owner (FH Brooklyn, LLC) is currently redeveloping the 


property to a 24-story apartment building with commercial space and two levels of below-grade parking. 


Previous investigation activities at the site are described in the Draft 2019 Investigation Summary, 


submitted to Ecology in April 2020.  


Several historical dry-cleaning businesses were located in the vicinity of the site, including Carson 


Cleaners, which was located across Brooklyn Avenue Northeast to the west.  


3  SCOPE OF WORK 


A review of groundwater data collected in 2019 and 2020 indicated that concentrations of gasoline-range 


organics (GRO), diesel-range organics (DRO), benzene, vinyl chloride, tetrachloroethene (PCE) and 


trichloroethane (TCE) exceeded their respective MTCA Method A cleanup levels. MTCA groundwater 


exceedances are summarized in Table 1.  


PCE, TCE, and vinyl chloride are halogenated volatile organic compounds (HVOCs) commonly 


associated with dry-cleaners, and their source is likely to be the Former Carson Cleaners facility, located 


at 4701 Brooklyn Avenue NE (Ecology Facility/Site No. 15518216; CSID 14878). As stated in a letter from 


Ecology to Carson Cleaners, dated April 16, 2019, these HVOCs likely originated from the former dry 


cleaners, which operated from the early 1960s until 2014 (Ecology 2019). The former Carson Cleaners 


facility is currently undergoing remedial investigation activities. 
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trichloroethene (TCE)
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Consider re-wording. PCE, TCE, and vinyl chloride are halogenated volatile organic compounds (HVOCs) commonly associated with dry-cleaners.  Due to groundwater flow direction, the Former Carson Cleaners facility, located at 4701 Brooklyn Avenue NE (Ecology Facility/Site No. 15518216; CSID 14878) is the likely source of HVOCs in groundwater beneath the site."likely" could be "identified" if applicable.  2nd sentence above reworded from one in the PLP status letter (if applicable to cite that).
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Would help to introduce the Site Plan (Figure 3) somewhere in here and say what the groundwater flow direction is.A Site Plan map is included as Figure 3.  Inferred groundwater flow direction is from <Insert Text> to <Text> as shown in FIgure 3.







Arcadis reviewed a work plan for a Vapor Intrusion Evaluation by Anchor QEA, dated January 2020, on 


the Ecology site information page for the Carson Cleaners site (Anchor QEA, 2020). The plan is to 


conduct a vapor intrusion evaluation of the following four properties: 


 Former Carson Cleaners facility, located at 4701 Brooklyn Avenue NE (Ecology Facility/Site No. 


15518216; CSID 14878) 


 Christ Episcopal Church, located at 4548 Brooklyn Avenue NE 


 Bank of America Financial Center, located at 4701 University Way NE  


 Mixed commercial and residential unit, located at 4557 University Way NE  


The work plan indicates the evaluation will include sub slab soil vapor samples, indoor air samples, and 


external soil gas sampling points. Pending completion of this vapor intrusion evaluation, Arcadis will 


evaluate the locations of the external soil gas sampling points and the potential to use them to sample soil 


gas.  


Benzene concentrations exceeded the MTCA Method A Cleanup level in groundwater samples collected 


from MW-17, MW-22, MW-23, MW-25, MW-27, and MW-28. This scope of work includes installation of 


monitoring wells and soil vapor probes to further delineate contamination at the eastern portion of the site. 


Pre-Field Activities 


Before mobilizing to the site, Arcadis will perform the following activities: 


 Update the site-specific health and safety plan and prepare job safety analyses and traffic control 


plans, as appropriate; 


 Secure access agreements from City of Seattle for the right of way, as appropriate; 


 Notify the property owners and property tenants at least 30 days before field work commences;  


 Notify Ecology at least 21 days prior to commencing field work; 


 Mark the proposed sample locations and contact the state one-call public locate service a minimum of 


72 hours prior to initiating the field activities; and 


 Contract a private utility locator to conduct a private utility locate of the entire property to identify 


potential conflicting utilities or other underground structures in addition to potential preferential 


pathways. 


Utility Locate 


At least 48 hours prior to conducting subsurface activities, the Washington811 will be notified to mark 


known public utilities within the work area. In addition, Arcadis will oversee a private utility locating 


company conducting a utility scan, including the use of ground-penetrating radar. 
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Monitoring Well Installation, Soil and Groundwater Sampling 


Monitoring Well Installation and Construction 


Two monitoring wells (MW-30 and MW-31) will be installed in sidewalks, one east of the apartment 


building which is located across Brooklyn Avenue Northeast from the site, and one south of the Bank of 


America building which is located to the east of the site. Proposed monitoring well locations are shown on 


Figure 3.  


The borings will be pre-cleared by a combination of air knife, vacuum truck, and/or hand auger to a 


minimum depth of 5 feet below ground surface (bgs). Boreholes will be advanced using a push probe to a 


depth of 25 feet bgs. 


During preclearance, soil samples will be collected by hand auger at approximately 2.5 feet bgs by hand 


auger and screened for volatile organic compounds (VOCs) using a photo-ionization detector (PID). After 


preclearance activities, soil samples will be collected from 5-foot intervals. Soil will be recorded on 5-foot 


intervals from preclearance to terminal depth. Each borehole will be logged using a combination of 


Udden-Wentworth, and the Unified Soil Classification System and screened for VOCs using a calibrated 


PID. Soil samples may be submitted for laboratory analysis based on field observations. Boreholes will be 


advanced using a push probe to a depth of 25 feet bgs. 


The wells will be constructed of 2-inch diameter Schedule 40 polyvinyl chloride (PVC) 0.010-inch slotted 


screen. Blank PVC casing will be installed from the top of the screen to near surface grade. Sand filter 


pack will be placed in the annular space of the borehole from the bottom of boring to approximately 1 foot 


above the top of the well screen, followed by transition seal consisting hydrated bentonite chips to 


approximately 2 feet bgs. The remaining open borehole annulus will be sealed with neat cement to near 


ground surface.  


The wellhead will be completed at the ground surface with a locking well cap and traffic-rated bolt-down 


well vault.  


Well Development and Groundwater Sampling 


Following completion of monitoring well installations, each well will be developed to ensure removal of 


fine-grained sediments from the vicinity of the well screens. The well development will include surging the 


screen interval and purging fine-grained material out of the well. Purge water will be contained in 


Department of Transportation-approved 55-gallon steel drums and temporarily stored on-site.  


Groundwater samples will be submitted to a Washington State certified laboratory for analysis under 


standard chain-of-custody procedures. The monitoring wells will be added to the network of wells 


sampled quarterly, and groundwater samples will be submitted for the following analyses:  


 Gasoline-range organics (GRO) by Northwest TPH-Gx 


 Diesel-range organics (DRO) and oil-range organics by Northwest TPH-Dx 


 VOCs by USEPA Method 8260C, including BTEX, 1,2-Dichloroethane, cis-1,2-Dichloroethene, trans-


1,2-Dichloroethene, methyl tertiary-butyl ether (MTBE), PCE, TCE, and vinyl chloride 
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 Lead by USEPA Method 6010D 


Soil Vapor Probe Installation and Sampling  


Soil Vapor Probe Installation  


To evaluate potential soil vapor impacts, two external soil vapor probes (SVP-3 and SVP-4) are proposed 


at the approximate locations shown on Figure 3. The final location of each soil vapor probe will be 


determined based on accessibility, potential subsurface utilities identified during the utility location, and 


feasibility based on subsurface soil saturation conditions. 


Soil vapor probe borings will be advanced using hand auger methods to a target depth of 5 feet bgs. Soil 


will be continuously screened during boring advancement for soil characterization using the USCS 


methods and VOCs using a calibrated PID. Soil boring details will be captured in boring logs. 


The following sections describe installation and sampling activities to be completed as part of this 


investigation. Soil vapor investigation activities will be completed according to the following Arcadis 


Technical Guidance Instructions (TGIs) and the Chevron Soil Vapor and Indoor Air Sampling Technical 


Toolkit included in Appendix A and Appendix B, respectively.  


 Soil Drilling and Sampling Collection 


 Installation of Permanent Soil Vapor Probes 


 Administering Helium Tracer Gas Leak Test 


 Sub-Slab Soil Vapor or Soil Vapor Sampling Using Whole Air Canisters Analyzed via USEPA Method 


TO-15 


The above TGIs have been developed in accordance with the Ecology Guidance for Evaluating Soil 


Vapor Intrusion in Washington State: Investigation and Remedial Action (Vapor Intrusion Guidance; 


Ecology 2018). 


Soil Vapor Sampling  


Arcadis will collect samples from the two soil vapor probes installed in August 2019 (SVP-1 and SVP-2), 


and the two vapor probes installed during this investigation. Soil vapor probe locations are shown on 


Figure 3. Soil vapor samples will be collected using batch certified evacuated 1-liter canisters with 200 


milliliter per minute (mL/min) regulators. Additionally, a sorbent tube will be collected using active 


sampling methods with a laboratory provided plastic syringe. Soil vapor samples will be collected and 


analyzed for the following: 


 TPHs (aliphatic and aromatic), BTEX, and MTBE by USEPA Method TO-15 Low-Level 


 Naphthalene by USEPA Method TO-17 


 Oxygen, carbon dioxide, methane and helium by American Society for Testing and Materials (ASTM) 


Method 1946 
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Quality control measures for external soil vapor samples will include: Shut-in Testing, Duplicate Sampling, 


Equipment Blank Sampling, and Helium Tracer Leak Testing. 


4 DATA EVALUATION 


Arcadis will compare groundwater concentrations to MTCA Method A CULs to assess current site COCs. 


Groundwater will be evaluated to further delineate impacts.  


Soil vapor sample analytical results will be evaluated based on the shallow (sub-slab) screening levels in 


accordance with MTCA Method A indoor air CULs (Ecology 2015). Shallow soil vapor screening levels 


are derived based on an Ecology default attenuation factor of 0.03. TPH concentrations in soil vapor will 


be evaluated based on the screening levels provided within the Ecology Implementation Memorandum 


No. 18 Petroleum Vapor Intrusion (PVI): Updated Screening Levels, Cleanup Levels, and Assessing PVI 


Threats to Future Buildings. 


5 MANAGEMENT OF INVESTIGATION-DERIVED WASTE 


Soil cuttings and purge water generated during the field activities will be contained in Department of 


Transportation-approved, 55-gallon steel drums. The drums will be appropriately labeled and temporarily 


stored on-site pending analytical results. Upon receipt of soil and water analytical results, the drums will 


be removed from the site and transported to an off-site disposal facility. 


6 SCHEDULE AND REPORTING 


Following completion of the boring installations and sampling described above, Arcadis will prepare a 


technical report for submittal to Ecology. This report will document the results of the groundwater 


samples, and include the following: 


 Site conditions and background information 


 A scaled site plan illustration of the installed well locations, installed soil vapor probes, and other 


relevant site features 


 Documentation of well installation, including boring logs 


 Results of the laboratory analyses performed summarized in table format and laboratory analytical 


reports. 


 Conclusions and recommendations relevant to the investigation objectives. 


Arcadis estimates that the well installations and soil boring installations will be conducted within 60 days 


of receiving Ecology approval of this work plan or agreed upon revisions of this workplan contingent on 


access and permitting, assuming it is safe to do so.  
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Sticky Note

Please label the site name.Also, the black property boundary is hard to see
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Sticky Note

Please label Carson Cleaners (plus other properties referenced in the Work Plan).
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JuliaSchwarz

Sticky Note

Addition of a groundwater flow direction arrow or potentiometric surface would be helpful. 



JuliaSchwarz

Sticky Note

Are there plans to address petroleum impacts to the southwest of the property? The highest detected concentrations of GRO at the site are in wells MW-27 and MW-28; however, there does not appear to be delineation in this direction. 



JuliaSchwarz

Sticky Note

Are there plans for an additional well within the alley? Concentrations of benzene in MW-25 have been detected at more than 10x the Method A CUL, and it is unknown how the new development will affect groundwater flow patterns in this area. 



RyanHultgren

Sticky Note

would help if this map, or one included in the summary reported included different symbols for wells with petroleum hydrocarbons and/or HVOCs above CULs.
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Table 1. Groundwater Gauging Data and Select Analytical Results


Chevron Service Station No. 9-0129


4700 Brooklyn Avenue Northeast


Seattle, Washington


Well Date TOC DTW GWE GRO DRO HO Benzene Toluene Ethylbenzene


Total 


Xylenes MTBE EDB PCE TCE


Vinyl 


Chloride  Total Lead


800/1,000 500 500 5 1,000 700 1,000 20 0.01 5.00 5.00 0.20 15


MW-17 12/26/2019 215.40 18.09 197.31 240 610 <360 3.7 <0.39 6.6 1.2 J <0.44 <0.0020 9.50 3.70 <0.22 <2.7


2/18/2020 215.40 17.15 198.25 822 1930 267 9.92 0.489 J 25.2 32.6 <0.102 <0.0024 4.05 5.10 <0.118 <1.9


4/29/2020


MW-18 12/26/2019 215.95 18.70 197.25 <100 <66 <97 <0.53 <0.39 <0.50 <0.75 <0.44 <0.0020 3.80 <0.85 <0.22 <2.7


2/18/2020 215.95 17.84 198.11 38.5  BJ <66 <83 <0.089 <0.412 <0.158 <0.316 <0.102 <0.0024 2.94 <0.153 <0.118 <1.9


4/29/2020 215.95 17.87 198.08 79.4 BJ  --  -- <0.0941 <0.278 <0.137 0.335 <0.101 <0.00636 3.90 <0.190 <0.234 <2.9


MW-19 12/26/2019 216.36 18.97 197.39 <100 <63 <93 <0.53 <0.39 <0.50 <0.75 <0.44 <0.0020 <0.41 <0.85 <0.22 <2.7


2/18/2020 216.36 18.39 197.97 42.4 BJ <66 114 J <0.089 <0.412 <0.158 <0.316 <0.102 <0.0024 <0.199 <0.153 <0.118 <1.9


4/29/2020 216.36 18.58 197.78 49 BJ  --  -- <0.0941 <0.278 <0.137 <0.174 <0.101 <0.00536 <0.300 <0.190 <0.234 <2.9


MW-20 12/26/2019 215.87 18.46 197.41 <100 <60 <89 <0.53 <0.39 <0.50 <0.75 <0.44 <0.0020 100 20 <0.22 <2.7


2/18/2020 215.87 17.51 198.36 62.3 BJ <66 95.2 J <0.089 <0.412 <0.158 <0.316 <0.102 <0.0024 52 21.6 <0.118 <1.9


4/29/2020 215.87 17.54 198.33 76.4 BJ  --  -- <0.0941 <0.278 <0.137 <0.174 <0.101 <0.00536 107 13.7 <0.234 <2.9


MW-21 12/26/2019 213.89 17.32 196.57 <100 <64 <95 <0.53 <0.39 <0.50 <0.75 <0.44 <0.0020 <0.41 <0.85 <0.22 <2.7


2/18/2020 213.89 16.42 197.47 <31.6 <66 114 J <0.089 <0.412 <0.158 <0.316 <0.102 <0.0024 <0.199 <0.153 <0.118 <1.9


4/29/2020 213.89 16.52 197.37 37.0 BJ  --  -- <0.0941 <0.278 <0.137 <0.174 <0.101 <0.00536 <0.300 <0.190 <0.234 <2.9


MW-22 12/26/2019 212.93 16.80 196.13 <100 73 J <91 10 <0.39 <0.50 <0.75 <0.44 <0.0020 1.1 J 410 6.4 <2.7


2/18/2020 212.93 16.22 196.71 536 92.2 J 110 J 9.33 <0.412 <0.158 <0.316 <0.102 <0.0024 1.11 447 5.13 1.98 J


4/29/2020 212.93 16.25 196.68 549 B  --  -- 8.3 <0.278 <0.137 <0.174 <0.101 <0.00536 <3.00 384 5.00 <2.9


MW-23 12/26/2019 211.72 16.15 195.57 <100 <66 <98 16 <0.39 <0.50 <0.75 <0.44 <0.0020 <0.41 130 22 <2.7


2/18/2020 211.72 15.82 195.90 246 67.2 J 159 J 8.69 <0.412 <0.158 <0.316 <0.102 <0.0024 <0.199 59.8 7.85 <1.9


4/29/2020 211.72 15.69 196.03 148  --  -- 4.1 J <0.278 <0.137 <0.174 <0.101 <0.00536 <0.300 14.0 4.24 J 4.59 J


MW-25 12/26/2019 212.81 16.62 196.19 210 J 110 J <100 53 3.4 7 2.8 J <0.44 <0.0020 16 600 180 <2.7


2/18/2020 212.81 15.98 196.83 1500 107 J 122 J 42.2 2.82 2.1 1.58 <0.102 <0.0024 4.49 530 92.7 <1.9


5/5/2020 212.81 16.03 196.78 1630  --  -- 28.10 <5.56 <2.74 <3.48 <2.02 <0.00536 22.8 496 53.7 <2.9


MW-27 12/26/2019 214.43 17.32 197.11 3600 5300 190 J 6.5 2.0 140 38 <0.44 <0.0020 0.53 J 830 18 <2.7


2/18/2020 214.43 16.46 197.97 3860 7010 172 J 7.9 <10.3 116 30.3 <0.102 <0.0024 <4.98 1050 11.4 <1.9


4/29/2020 214.43 16.64 197.79 3320  --  -- 4.95 <6.95 <3.43 <4.35 <2.53 <0.00536 <7.5 1170 12.6 <2.9


MW-28 12/26/2019 214.44 17.30 197.14 2800 2200 160 J 8.1 1.1 J 170 38 <0.44 <0.0020 410 1800 12 <2.7


2/18/2020 214.44 16.40 198.04 3960 3020 152 J 14.6 2.820 295 153 <0.102 <0.0024 64.30 158.00 2.17 <1.9


4/29/2020 214.44 16.57 197.87 3670  --  -- 10.4 <1.39 224 58.3 <0.505 <0.00536 238 713 4.01 3.05 J


MW-29 12/26/2019 217.26 19.63 197.63 <100 <76 <110 <0.53 <0.39 <0.50 <0.75 <0.44 <0.0020 <0.41 <0.85 <0.22 <2.7


2/18/2020 217.26 19.55 197.71 95.4 BJ <66 155 J <0.089 <0.412 <0.158 <0.316 <0.102 <0.0024 <0.199 <0.153 <0.118 <1.9


4/29/2020 217.26 19.62 197.64 92.5 BJ  --  -- <0.941 <0.278 <0.137 <0.174 <0.101 <0.00536 <0.300 0.216 <0.234 <2.9


Notes:
800/1,000 = GRO MTCA Method A CUL with benzene present is 800 μg/L and without is 1,000 μg/L
BOLD and highlighted values are greater than their respective MTCA Method A cleanup level
BOLD values are non-detect below the laboratory method detection limit (MDL), but the MDL is greater than the MTCA Method A cleanup level
Results reported in micrograms per liter (µg/L) 


Abbreviations:
TOC = Top of Casing
DTW = Depth to water in feet below TOC
GWE = Groundwater elevation in feet relative to NAVD88
-- = Not applicable, not available, or not analyzed
MTCA = Model Toxics Control Act Cleanup
CUL = Cleanup Level
PCE = Tetrachloroethene
TCE = Trichloroethene
EDB = 1,2-Dibromoethane (Ethylene dibromide)
MTBE = Methyl tertiary butyl ether
GRO = Gasoline Range Organics
DRO = Diesel Range Organics
HO = Heavy Oil Range Organics


Laboratory Qualifiers:
< = Not detected at or above the Method Detection Limit (MDL)
J = Estimated value; result is greater than the laboratory Method Detection Limit (MDL) but less than the RL or LOQ.
B = The same analyte is found in the associated blank


MTCA Method A CULs


Well abandoned to accommodate utility installation during construction


90129 Brooklyn GW Table_afh  Page 1/1



JuliaSchwarz

Sticky Note

For reference, it may be helpful to also include results for all abandoned wells here, as well as previous groundwater results. Why is MW-17 included, but not other abandoned wells?MW-11 is not shown as abandoned but no results are presented in this table. Why?
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 INTRODUCTION  


This document describes general and/or specific procedures, methods, actions, steps, and considerations 


to be used and observed by Arcadis staff when performing work, tasks, or actions under the scope and 


relevancy of this document. This document may describe expectations, requirements, guidance, 


recommendations, and/or instructions pertinent to the service, work task, or activity it covers.  


It is the responsibility of the Arcadis Certified Project Manager (CPM) to provide this document to the 


persons conducting services that fall under the scope and purpose of this procedure, instruction, and/or 


guidance.  The Arcadis CPM will also ensure that the persons conducting the work falling under this 


document are appropriately trained and familiar with its content.  The persons conducting the work under 


this document are required to meet the minimum competency requirements outlined herein, and inquire to 


the CPM regarding any questions, misunderstanding, or discrepancy related to the work under this 


document. 


This document is not considered to be all inclusive nor does it apply to any and all projects.  It is the 


CPM’s responsibility to determine the proper scope and personnel required for each project.  There may 


be project- and/or client- and/or state-specific requirements that may be more or less stringent than what 


is described herein.  The CPM is responsible for informing Arcadis and/or Subcontractor personnel of 


omissions and/or deviations from this document that may be required for the project.  In turn, project staff 


are required to inform the CPM if or when there is a deviation or omission from work performed as 


compared to what is described herein.  


In following this document to execute the scope of work for a project, it may be necessary for staff to 


make professional judgment decisions to meet the project’s scope of work based upon site conditions, 


staffing expertise, state-specific requirements, health and safety concerns, etc.  Staff are required to 


consult with the CPM when or if a deviation or omission from this document is required that has not 


already been previously approved by the CPM.  Upon approval by the CPM, the staff can perform the 


deviation or omission as confirmed by the CPM. 


 SCOPE AND APPLICATION  


This Technical Guidance Instruction (TGI) describes general drilling procedures and the methods to be 


used to field screen and collect soil samples for laboratory analysis in unconsolidated sediments.  For soil 


description procedures, please refer to the TGI - Soil Description.  For monitoring well installation in 


granular aquifers, please refer to the TGI - Monitoring Well Installation.  


Overburden (unconsolidated sediments) drilling is commonly performed using the hollow-stem auger 


drilling method.  Other drilling methods suitable for overburden drilling, which are sometimes necessary 


due to site-specific geologic conditions, include: drive-and-wash, spun casing, rotasonic, dual-rotary 


(Barber Rig), and fluid/mud rotary with core barrel or roller bit.  Direct-push techniques (e.g., Geoprobe or 


cone penetrometer) and hand tools may also be used.  Drilling within consolidated materials such as 


fractured bedrock is commonly performed using water-rotary (coring or tri-cone roller bit), air rotary or 


rotasonic methods.  For guidance when drilling in consolidated materials (i.e., bedrock), please refer to 


the TGI – Bedrock Core Collection and Description.   
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The drilling method to be used at a given site will be selected based on site-specific consideration of 


anticipated drilling depths, site or regional geologic knowledge, types of sampling to be conducted, 


required sample quality and volume, and cost. 


Field screening of soil samples is commonly performed using a photoionization detector (PID) and/or a 


flame ionization detector (FID).  These instruments are used to measure relative concentrations of volatile 


organic compounds (VOCs) for the selection of samples for further laboratory or field analysis.  Field 


screening for dense non-aqueous phase liquids (DNAPL) may be performed using hydrophobic dye (Oil 


Red O or Sudan IV), which is pertinent at chlorinated solvent sites. 


Collection of soil samples for laboratory analysis may be performed using a variety of techniques 


including grab samples and composite or homogenized samples.  Samples may require homogenization 


across a given depth interval, or several discrete grabs (usually five) may be combined into a composite 


sample.  Samples for VOC analysis will not be homogenized or composited and are collected as discrete 


grab samples. 


No oils or grease will be used on equipment introduced into the boring (e.g., drill rod, casing, or sampling 


tools). 


 PERSONNEL QUALIFICATIONS 


Arcadis field personnel will have completed or are in the process of completing site-specific training as 


well as having current health and safety training as required by Arcadis, client, or state/federal 


regulations, such as 40-hour HAZWOPER training and/or OSHA HAZWOPER site supervisor training. 


Arcadis personnel will also have current training as identified in the site-specific Health and Safety Plan 


(HASP) which may include first aid, cardiopulmonary resuscitation (CPR), Blood Borne Pathogens (BBP) 


as needed. The HASP will also identify any access control requirements. 


Prior to mobilizing to the field, Arcadis field personnel will review and be thoroughly familiar with relevant 


site-specific documents including but not limited to the task-specific work plan or field implementation plan 


(FIP), Quality Assurance Project Plan (QAPP), HASP, historical information, and other relevant site 


documents. 


Arcadis field personnel will be knowledgeable in the relevant processes, procedures, and TGIs and 


possess the demonstrated required skills and experience necessary to successfully complete the desired 


field work. Personnel responsible for overseeing drilling operations will have at least 16 hours of prior 


training overseeing drilling activities with an experienced geologist, environmental scientist, or engineer 


with at least 2 years of prior experience. 


Arcadis personnel directing, supervising, or leading soil sampling activities will have a minimum of 1 year 


of previous environmental soil sampling experience.  Field employees with less than 6 months of 


experience will be accompanied by a supervisor (as described above) to ensure that proper sample 


collection techniques are employed. 


Additionally, the Arcadis field team will review and be thoroughly familiar with documentation provided by 


equipment manufacturers and become familiar with the operation of (i.e., hands-on experience) all 


equipment that will be used in the field prior to mobilization. 
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 EQUIPMENT LIST 


The following materials will be available, as required, during soil boring drilling, field screening, and 


sampling activities: 


• Site-specific HASP and health and safety documents identified in the HASP 


• Field Implementation Plan (FIP)/work plan that includes site map with proposed boring locations, field 


sampling plan (with corresponding depths, sample analyses, sample volume required, and sample 


holding time), and previous boring logs (as available) 


• Appropriate personal protective equipment (PPE), as specified in the HASP 


• Traffic cones, delineators, and caution tape as appropriate for securing the work area as specified in 


the Traffic Safety Plan (TSP) 


• Photoionization detector (PID), flame ionization detector (FID) or other air monitoring equipment, as 


needed, in accordance with the HASP 


• Drilling equipment required by ASTM D1586, when performing split-spoon sampling 


• Disposable plastic liners, when drilling with direct-push equipment 


• Appropriate soil sampling equipment (e.g., stainless steel spatulas/spoons/bowls, knife) 


• Stainless steel hand auger and stainless-steel spade if using manual methods 


• Indelible ink pens 


• Engineer’s ruler or survey rod 


• Sealable plastic bags (e.g., Ziploc®) 


• Air-tight sample containers and 8-oz. glass Mason jars or driller’s jars 


• Aluminum foil 


• Plastic sheeting (e.g., Weatherall Visqueen)  


• Decontamination equipment (buckets, distilled or deionized water, cleansers appropriate for removing 


expected chemicals of concern, paper towels) 


• Appropriate sample blanks (trip blank supplied by the laboratory), as specified in the FSP 


• Soil sample containers and labels (supplied by the laboratory) appropriate for the analytical method(s) 


with preservative, as needed (parameter-specific) 


• Appropriate transport containers (coolers) with ice and appropriate labeling, packing, and shipping 


materials; 


• Appropriate soil boring log (Attachment 1) 


• Chain-of-custody forms 


• Field notebook. 
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• Digital camera (or smart phone with camera) 


• Drums or other containers appropriate for soil and decontamination water, as specified by the site 


investigation-derived waste (IDW) management plan, and appropriate drum labels 


 CAUTIONS 


Prior to beginning field work, underground utilities in the vicinity of the drilling areas will be delineated by 


the drilling contractor or an independent underground utility locator service.  See appropriate guidance for 


proper utility clearance protocol.  Work will be performed in accordance with the Arcadis Utility Location 


and Clearance Health and Safety Standard and the Utilities and Structures Checklist will be completed 


before beginning any intrusive work. 


Prior to beginning field work, the project technical team will ensure that all field logistics (e.g., access 


issues, health and safety issues, communication network, schedules, etc.) and task objectives are clearly 


understood by all team members. An internal call with the project technical team to review the FIP/work 


plan scope and objectives is strongly recommended prior to mobilization to ensure that the field work will 


be effectively and efficiently executed. 


Some regulatory agencies have specific requirements regarding borehole abandonment and grout 


mixtures.  Determine whether the oversight agency has any such requirements prior to finalizing the 


drilling plan. 


If DNAPL is known or expected to exist at the site, refer to the project specific documents (e.g., DNAPL 


Contingency Plan) for additional details regarding drilling to reduce the potential for inadvertent DNAPL 


remobilization. 


Similarly, if light non-aqueous phase liquid (LNAPL) is known or expected to be present as “perched” 


layers above the water table, refer to the DNAPL Contingency Plan.  Follow the general provisions and 


concepts in the DNAPL contingency plan during drilling above the water table at known or expected 


LNAPL sites. 


Avoid using drilling fluids or materials that could impact groundwater or soil quality, or could be 


incompatible with the subsurface conditions. 


Water used for drilling, decontamination of drilling/sampling equipment, or grouting boreholes upon 


completion will be of a quality acceptable for project objectives.  Testing of water supply will be 


considered. 


Specifications of materials used for backfilling the borehole will be obtained, reviewed and approved to 


meet project quality objectives.  Bentonite is not recommended where DNAPL is likely to be present or in 


groundwater with high salinity.  In these situations, neat cement grout is preferred. 


Store and/or stage empty and full sample containers and coolers out of direct sunlight.  Be careful not to 


over-tighten lids with Teflon® liners or septa.  Over-tightening can impair the integrity of the seal and can 


cause the glass to shatter and create a risk for hand injuries. 


NOTE: Field logs and some forms are considered to be legal documents.  All field logs and forms will 


therefore be filled out in indelible ink.  Do not use permanent marker or felt-tipped pens for labels on 
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sample container or sample coolers.  Permanent markers could introduce volatile constituents into the 


samples. 


NOTE: An Arcadis employee that is appropriately trained at the correct level of internal hazardous 


materials/DOT (Department of Transportation) shipping must complete an Arcadis shipping determination 


to address applicable DOT and IATA (International Air Transport Association) shipping requirements.  


Review the applicable Arcadis procedures and guidance instructions for sample packaging and labeling.  


Prior to using air transportation, confirm air shipment is acceptable under DOT and IATA regulations. 


 HEALTH AND SAFETY CONSIDERATIONS 


The HASP will be followed, as appropriate, to ensure the safety of field personnel. 


Appropriate personal protective equipment (PPE) will be worn at all times in line with the task and the 


site-specific HASP.   


Review all site-specific and procedural hazards as they are provided in the HASP, and review Job Safety 


Analysis (JSA) documents in the field each day prior to beginning work.   


Working outside at sites with suspected contamination may expose field personnel to hazardous 


materials such as contaminated groundwater or non-aqueous phase liquid (NAPL) (e.g., oil). Other 


potential hazards include biological hazards (e.g., stinging insects, ticks in long grass/weeds, etc.), and 


potentially the use of sharp cutting tools (scissors, knife). Only use non-toxic peppermint oil spray for 


stinging insect nests. Review client-specific health and safety requirements, which may preclude the use 


of fixed/folding-blade knives and use appropriate hand protection. 


If thunder or lighting is present, discontinue drilling and sampling until 30 minutes have passed after the 


last occurrence of thunder or lighting. 


 PROCEDURE 


The procedures for drilling and the methods to be used to field screen and collect soil samples for 


laboratory analysis are presented below: 


DRILLING PROCEDURES 


Hollow-Stem Auger, Drive-and-Wash, Spun Casing, Fluid/Mud Rotary, Rotasonic, and Dual-Rotary 


Drilling Methods 


1. Find/identify boring location, establish work zone, and set up sampling equipment decontamination 


area. 


2. Advance boring to designated depth:   


a. Collect soil samples at appropriate interval as specified in the FIP/work plan (or 


equivalent) 


b. Collect, document, and store samples for laboratory analysis as specified in the FIP/work 


plan (or equivalent) 
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c. Decontaminate equipment between samples in accordance with the FIP/work plan (or 


equivalent)   


d. A common sampling method that produces high-quality soil samples with relatively little 


soil disturbance is described in ASTM D1586 – Standard Test Method for Standard 


Penetration Test (SPT) and Split-Barrel Sampling of Soils (ASTM D1586).   


i. Split-spoon samples are obtained during drilling using hollow-stem auger, drive-


and-wash, spun casing, and fluid/mud rotary 


e. Rotasonic drilling produces soil cores that, for the most part, are relatively undisturbed, 


but note that when drilling in consolidated or finer-grained sediment the vibratory action 


during core barrel advancement may create secondary fractures or breaks   


f. Dual-rotary removes cuttings by compressed air or water/mud and allow only a general 


assessment of geology 


3. Describe each soil sample as outlined in the appropriate project records (refer to the description 


procedures outlined in the TGI - Soil Description)   


a. Record descriptions on the soil boring log (Attachment 1) and/or field notebook.   


b. When possible photo document the samples (e.g., soil cores, split-spoons)   


c. During soil boring advancement, document all drilling events in field notebook, including 


blow counts (i.e., the number of blows from a soil sampling drive weight [140 pounds] 


required to drive the split-barrel sampler in 6-inch increments) and work stoppages 


d. Blow counts will not be available if rotasonic, dual-rotary, or direct-push methods are 


used; however, if standard penetration testing is required during rotasonic drilling, an 


automatic drop hammer may be used in conjunction with the method to switch from core 


barrel advancement to standard penetration testing 


4. The drilling contractor will be responsible for obtaining accurate and representative samples, 


informing the supervising Arcadis geologist of changes in drilling pressure, and keeping a separate 


general log of soils encountered, including blow counts   


a. The term “samples” means soil materials from particular depth intervals, whether or not 


portions of these materials are submitted for laboratory analyses 


b. Records will also be kept of occurrences of premature refusal due to boulders or 


construction materials that may have been used as fill 


c. Where a boring cannot be advanced to the desired depth, the boring will be abandoned, 


and an additional boring will be advanced at an adjacent location to obtain the required 


sample 


d. Where it is desirable to avoid leaving vertical connections between depth intervals (e.g., if 


DNAPL or perched LNAPL are known or expected to exist at the site), the borehole will 


be sealed using cement and/or bentonite (see Section 5 above) 
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e. Multiple refusals may lead to a decision by the supervising geologist to abandon that 


sampling location 


Direct-Push Method 


The direct-push drilling method may also be used to complete soil borings.  Examples of this technique 


include Geoprobe®, Diedrich Environmental Soil Probe (ESP) System, or AMS PowerProbe.  


Environmental probe systems typically use a hydraulically operated percussion hammer.   


Depending on the equipment used, the hammer delivers 140- to 350-foot pounds of energy with each 


blow.  The hammer provides the force needed to penetrate very stiff to medium dense soil formations.  


The hammer simultaneously advances an outer steel casing that contains a dual tube liner for sampling 


soil (dual tube sampling system).   


The outside diameter (OD) of the outer casing ranges from 2.25 to 6 inches and the OD of the inner 


sampling tube diameter ranges from 1.4 to 4.5 inches.  The outer casing isolates overlying soil and 


permits the unit to continue to probe at depth. The dual tube sampling system provides a borehole that 


may be tremie-grouted from the bottom up.  Alternatively, a single rod system may be used that does not 


provide a cased boring and which does not allow for tremie-grouting from the bottom up.   


The known or expected site conditions (e.g., presence of NAPL) will be evaluated when selecting the type 


of direct-push sampling system to be employed.   


Direct-push drilling can generally achieve target depths 100 feet or less and the achievable depth is 


based on the site geology. 


1. Find/identify boring location, establish work zone, and set up sampling equipment decontamination 


area 


2. Advance soil boring to designated depth.   


a. Collect soil samples at appropriate interval as specified in in the FIP/work plan (or 


equivalent)  


b. Collect, document, and store samples for laboratory analysis as specified in in the 


FIP/work plan (or equivalent)   


c. Decontaminate equipment between samples in accordance with in the FIP/work plan (or 


equivalent)  


d. Samples will be collected using dedicated, disposable, plastic liners  


3. Describe samples in accordance with the procedures outlined in Step 3 under Hollow-Stem Auger, 


Drive-and-Wash, Spun Casing, Fluid/Mud Rotary, Rotasonic, and Dual-Rotary Drilling Methods 


above (refer to the description procedures outlined in the TGI - Soil Description) 


Manual Methods 


Manual methods may also be used to complete shallow soil borings.  Examples of this technique include 


using a spade, spoon, scoop, hand auger, or slide hammer.  Manual methods are typically used to collect 


surface soil samples (0 to 6 inches) or to complete soil borings/collect soil samples from a depth of 5 feet 


or less. 
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1. Find/identify boring location, establish work zone, and set up sampling equipment decontamination 


area 


2. Clear the ground surface of brush, root mat, grass, leaves, or other debris 


3. Use a spade, spoon, scoop, hand auger, or slide hammer to collect a sample of the required depth 


interval 


4. Use an engineer’s ruler or survey rod to verify that the sample is collected to the correct depth and 


record the top and bottom depths from the ground surface 


5. To collect samples below the surface interval, remove the surface interval first; then collect the 


deeper interval   


a. To prevent the hole from collapsing, it may be necessary to remove a wider section from 


the surface or use cut polyvinyl chloride (PVC) pipe to maintain the opening 


b. Collect soil samples at appropriate interval as specified in the FIP/work plan (or 


equivalent)     


c. Collect, document, and store samples for laboratory analysis as specified in the FIP/work 


plan (or equivalent)   


d. Decontaminate equipment between samples in accordance with the FIP/work plan (or 


equivalent)     


6. Describe samples in accordance with the procedures outlined in Step 3 under Hollow-Stem Auger, 


Drive-and-Wash, Spun Casing, Fluid/Mud Rotary, Rotasonic, and Dual-Rotary Drilling Methods 


above (refer to the description procedures outlined in the TGI - Soil Description) 


FIELD SCREENING PROCEDURES 


PID and FID Screening 


Soils are typically field screened with a PID or FID for a relative measure of the total VOCs at sites where 


VOCs are known or suspected to exist.  The PID employs a UV lamp to measure VOCs and the ionization 


energy (IE) of the site constituents need to be considered when selecting the type of lamp (e.g., 10.6 eV, 


11.7 eV) that will be used.  In general, any compound with an IE lower than that of the lamp photons can 


be measured.  The FID has a wide linear range and responds to almost all VOCs.  Field screening is 


performed using one (or both) of the following two methods: 


1. Upon opening the sampler, the soil is split open and the PID or FID probe is placed in the opening 


and covered with a gloved hand.  Such readings will be obtained at several locations along the length 


of the sample. 


2. A portion of the collected soil is placed in a jar, which is covered with aluminum foil, sealed, and 


allowed to warm to room temperature.  After warming, the cover is removed, the foil is pierced with 


the PID or FID probe, and a reading is obtained. 


Initial PID readings will be recorded on the soil boring log (Attachment 1) and/or in the field notebook.  


The soil sample will be separated from the slough material (if any) by using disposable gloves and a pre-


cleaned stainless-steel spoon.   
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For the second method, a representative portion of the sample will be placed in a pre-cleaned air-tight 8-


ounce container (as quickly as possible to avoid loss of VOCs), filling the container half full to allow for the 


accumulation of vapors above the soil.  An aluminum foil seal will be placed between the glass and metal 


cap and the cap will be screwed on tightly.  Unless the screening will be performed immediately after the 


sample is placed in the container, the sample containers will be stored in a cooler chilled to approximately 


4ºC until screening can be performed. 


The headspace of the 8-ounce container will be measured using a PID or FID as follows: 


1. Samples will be taken to a warm work space and allowed to equilibrate to room temperature for at 


least one hour. 


2. Prior to measuring the soil vapor headspace concentration, the 8-ounce container will be shaken. 


3. The headspace of the sample will then be measured directly from the 8-ounce container by piercing 


the aluminum foil seal with the probe of the PID or FID and measuring the relative concentration of 


VOCs in the headspace of the soil sample.  The initial (peak) reading must be recorded. 


The PID or FID must be calibrated according to the manufacturer's specifications at a minimum frequency 


of once per day prior to collecting PID or FID readings.  The PID will be calibrated to a benzene-related 


compound (isobutylene) while the FID will be calibrated to methane.   


The time, date, and calibration procedure must be clearly documented in the field notebook and/or the 


calibration log book.   


If at any time the PID or FID results appear erratic or inconsistent with field observations, then the 


instrument will be recalibrated.   


If calibration is difficult to achieve, then the PID’s lamp will be checked for dirt or moisture and cleaned, or 


technical assistance will be required.  Maintenance and calibration records will be kept as part of the field 


quality assurance program. 


NAPL Screening 


To screen for the potential presence of non-aqueous phase liquid (NAPL) in soil, drilling procedures must 


allow for high-quality porous media samples to be taken.  Split-spoon samplers or direct-push samplers 


will be collected continuously ahead of the auger, drill casing/rods, or probe rods.   


Upon opening each split-spoon sampler or direct-push plastic liner sleeve, the soil will immediately be 


evaluated for the presence of visible NAPL.  If NAPL is immediately visible in the sample, its depth will be 


noted.  


Additionally, the soil will be screened for the presence of organic vapors using a PID or FID.  During 


screening, the soil will be split open using a clean spatula or knife and the PID or FID probe will be placed 


in the opening and covered with a gloved hand (Method 1 above).  Such readings will be obtained along 


the entire length of the sample. Alternatively, Method 2 for PID/FID screening (outlined above) may also 


be performed.  If the PID or FID examination reveals the presence of organic vapors above 100 parts per 


million (ppm), the sample will undergo further detailed evaluation for visible NAPL.   
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The assessment for NAPL will include the following tests/observations: 


• Evaluation for Visible NAPL Sheen or Free-Phase NAPL in Soil Sampler 


o NAPL sheen will be a colorful iridescent appearance on the soil sample 


o NAPL may also appear as droplets or continuous accumulations of liquid with a color typically 


ranging from yellow to brown to black, depending on the type of NAPL 


o Creosote DNAPL (associated with wood-treating sites) and coal tar DNAPL (associated with 


manufactured gas plant [MGP] sites) are typically black and have a characteristic, pungent odor 


o Pure chlorinated solvents may be colorless in the absence of hydrophobic dye.  Solvents mixed 


with oils may appear brown 


o Particular care will be taken to fully describe any sheens observed, staining, discoloration, 


droplets (blebs), or NAPL saturation 


• Soil-Water Pan Test  


o A portion of the selected soil interval with the highest PID or FID reading above 100 ppm will be 


placed in a disposable polyethylene dish along with a small volume of potable or distilled water   


o The dish will be gently tilted back and forth to mix the soil and water, and the surface of the water 


will be viewed in natural light to observe the development of a sheen, if any   


o A small quantity of Oil Red O or Sudan IV hydrophobic dye powder will be added, and the soil 


and dye will be manually mixed for approximately 30 to 60 seconds and smeared in the dish to 


create a paste-like consistency 


o A positive test result will be indicated by a sheen on the surface of the water and/or a bright red 


color imparted to the soil following mixing with dye 


• Soil-Water Shake Test 


o A small quantity of soil (up to 15 cc) will be placed in a clear, colorless, jar containing an equal 


volume of potable or distilled water (40-mL vials are well suited to this purpose, but not required)   


o After the soil settles into the water, the surface of the water will be evaluated for a visible sheen 


under natural light 


o The jar will be closed and gently shaken for approximately 10 to 20 seconds 


o Again, the surface of the water will be evaluated for a visible sheen or a temporary layer of foam 


o A small quantity (approximately 0.5 to 1 cc) of Oil Red O or Sudan IV powder will be placed in the 


jar 


o The sheen layer, if present, will be evaluated for a reaction to the dye (change to bright red color) 


o The jar will be closed and gently shaken for approximately 10 to 20 seconds 


o The contents in the closed jar will be examined under natural light for visible bright red dyed liquid 


inside the jar 
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o A positive test result will be indicated by the presence of a visible sheen or foam on the surface of 


water, a reaction between the dye and the sheen layer upon first addition of the dye powder, a 


bright red coating on the inside of the vial (particularly above the water line), or red-dyed droplets 


within the soil 


NOTE: If NAPL is obviously present upon opening the soil sampler or evaluating the soil sample within 


the split-spoon sampler or direct-push liner sleeve, it is not necessary to perform a soil-water pan test or 


soil-water shake test.  In addition, it is not necessary to perform both a soil-water pan test and a soil-water 


shake test; either test method is acceptable.  The pan test may be preferred in some circumstances 


because the presence of a sheen may be easier to see on a wider surface. 


NOTE: When using hydrophobic dye in the tests above, color will be assessed outdoors under natural 


light during the period between sunrise and sunset, regardless of the degree of cloud cover.  The 


hydrophobic dye Safety Data Sheets (SDS) will be incorporated into the HASP and reviewed prior to use 


and the dyes will be carefully handled and disposed in accordance with regulations. 


SOIL SAMPLE COLLECTION FOR LABORATORY PROCEDURES 


If not specifically identified in the FIP, soil samples will be selected for laboratory analysis based on: 


1. Their position in relation to identified source areas 


2. The visual presence of source residues (e.g., NAPL) 


3. The relative levels of total VOCs based on field screening measurements 


4. The judgment of the field coordinator 


Samples designated for laboratory analysis will be placed in the appropriate containers.   


Sample containers for VOC analysis will be filled first immediately following soil core retrieval to reduce 


loss of VOCs.   


If samples will be collected for other analytical parameters, a sufficient amount of the remaining soil will 


then be homogenized as described below and sample containers will be filled for other parameters. 


VOC samples will be collected as discrete samples using a small diameter core sampler (e.g., En Core® 


Sampler, Terra Core™ Sampler).   


The En Core® Sampler is a disposable volumetric sampling device that collects, stores and delivers soil 


samples without in-field chemical preservation.  The En Core® Sampler requires the use of a reusable T-


handle.   


The Terra Core™ Sampler is a one-time use transfer tool, designed to collect soil samples and transfer 


them to the appropriate containers for in-field chemical preservation (e.g., methanol).   


The small diameter core sampler will be used according to the manufacturer's instructions (e.g., En 


Novative Technologies).  Some regulatory agencies have specific requirements regarding VOC sample 


collection.  Determine whether the oversight agency has specific requirements prior to commencing 


sampling and collect samples at appropriate interval as specified in the FIP/work plan (or equivalent). 


Samples may require homogenization across a given depth interval, or several discrete grabs (usually 


five) may be combined into a composite sample.   
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NOTE: Samples for VOC analysis will NOT be homogenized or composited and will be collected as 


discrete samples as described above.   


The procedure for mixing samples is provided below. 


1. Mix the materials in a stainless steel (or appropriate non-reactive material) bowl using a stainless-


steel spoon (or disposable equivalents) 


a. When dealing with large sample quantities, use disposable plastic sheeting and a shovel 


or trowel 


b. NOTE: When preparing samples for metals analyses, do not use disposable aluminum 


(or metal tools or trays other than stainless steel), as it may influence the analytical 


results 


2. Flatten the pile by pressing the top without further mixing 


3. Divide the circular pile by into equal quarters by dividing out two diameters at right angles 


4. Mix each quarter individually using appropriate non-reactive bowls, spoons and/or sheeting 


5. Mix two quarters (as described above) to form halves, then mix the two halves to form a composite or 


homogenized sample 


6. Place composite or homogenized sample into specified containers 


7. Remaining material will be disposed of in accordance with project requirements and applicable 


regulations 


8. Sample containers will be labeled with sample identification number, date, and time of collection and 


placed on ice in a cooler (target 4° Celsius)   


9. Samples selected for laboratory analysis will be documented (chain-of-custody forms), handled, 


packed, and shipped in accordance with the procedures outlined in the FIP/work plan (or equivalent). 


 WASTE MANAGEMENT 


Investigative-Derived Waste (IDW) generated during drilling activities, including soil and excess drilling 


fluids (if used), decontamination liquids, and disposable materials (plastic sheeting, PPE, etc.) will be 


stored on site in appropriately labeled containers (disposable materials will be contained separately) and 


disposed of properly. Containers must be labeled at the time of collection and will include date, 


location(s), site name, city, state, and description of matrix contained (e.g., soil, PPE).  Waste will be 


managed in accordance with the TGI – Investigation-Derived Waste Handling and Storage, the 


procedures identified in the FIP or QAPP as well as state-, federal- or client-specific requirements. Be 


certain that waste containers are properly labeled and documented in the field log book. 


 DATA RECORDING AND MANAGEMENT 


Management of the original documents from the field will be completed in accordance with the site-


specific QAPP. 
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In general, drilling activities will be documented on appropriate field/log forms as well as in a proper field 


notebook.  All field data will be recorded in indelible ink.  Field forms, logs/notes (including daily field and 


calibration logs), digital records, and chain-of-custody records will be maintained by the field team lead.  


Initial field logs and chain-of-custody records will be transmitted to the Arcadis Certified Project Manager 


(CPM) and Technical Lead at the end of each day unless otherwise directed by the CPM.  The field team 


leader retains copies of the field documentation.   


Additionally, all documents (and photographs) will be scanned and electronically filed in the appropriate 


project directory for easy access.  Pertinent information will include personnel present on site, times of 


arrival and departure, significant weather conditions, timing of drilling activities, soil descriptions, soil 


boring information, and quantities of materials used.   


In addition, the locations of soil borings will be documented photographically and in a site sketch.  If 


appropriate, a measuring wheel or engineer’s tape will be used to determine approximate distances 


between important site features. 


Records generated as a result of this TGI will be controlled and maintained in the project record files in 


accordance with project requirements. 


 QUALITY ASSURANCE 


Quality assurance procedures shall be conducted in accordance with the Arcadis Quality Management 


System or the site-specific QAPP.   


All drilling equipment and associated tools (including augers, drill rods, sampling equipment, wrenches, 


and any other equipment or tools) that may have come in contact with soil will be cleaned in accordance 


with the procedures outlined in the appropriate TGI. 


Field-derived quality assurance blanks will be collected as specified in the FIP/work plan and/or site-


specific QAPP, depending on the project quality objectives.  Typically, field rinse blanks (equipment 


blanks) will be collected when non-dedicated equipment (e.g., split-spoon sampler, stainless steel spoon) 


is used during soil sampling.  Field rinse blanks will be used to confirm that decontamination procedures 


are sufficient and samples are representative of site conditions.  Trip blanks for VOCs, which aid in the 


detection of contaminants from other media, sources, or the container itself, will be kept with the coolers 


and the sample containers throughout the sampling activities and during transport to the laboratory. 


Operate all monitoring instrumentation in accordance with manufacturer’s instructions and calibration 


procedures.  Calibrate instruments at the beginning of each day and verify the calibration at the end of 


each day.  Record all calibration activities in the field notebook. 


 REFERENCES 


ASTM D1586 - Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel Sampling of 


Soils.  ASTM International.  West Conshohocken, Pennsylvania. 
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 ATTACHMENTS 


Attachment 1. Soil Boring Log Form 
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ATTACHMENT 1 


Soil Boring Log Form







SOIL BORING LOG
Boring/Well Project Page of
Site
Location Drilling Started


Total Depth Drilled Feet Hole Diameter inches Drilling Completed


Type of Sample or Length and Diameter
Coring Device of Coring Device Sampling Interval feet


Drilling Method Drilling Fluid Used


Drilling
Contractor Driller


Prepared
By Helper


MUD SAND GRAVEL
Core 


Recovery 
(feet)


PID 
Reading 


(ppm)


Sample 
Depth 
(ft bgs)
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Udden-Wentworth Description: principal components, (angularity, plasticity, dilatency); minor 
components, (angularity, plasticity, dilatency); sorting, moisture content, consistency/density, color, 
additional comments







SOIL BORING LOG (CONT'D)


Boring/Well Prepared By Page of


MUD SAND GRAVEL
Core 


Recovery 
(feet)


PID 
Reading 


(ppm)


Sample 
Depth 
(ft bgs)
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Udden-Wentworth Description: principal components, (angularity, plasticity, dilatency); minor 
components, (angularity, plasticity, dilatency); sorting, moisture content, consistency/density, color, addtl. 
Comments
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 INTRODUCTION 


This document describes general and/or specific procedures, methods, actions, steps, and considerations 
to be used and observed by Arcadis staff when performing work, tasks, or actions under the scope and 
relevancy of this document. This document may describe expectations, requirements, guidance, 
recommendations, and/or instructions pertinent to the service, work task, or activity it covers.  


It is the responsibility of the Arcadis Certified Project Manager (CPM) to provide this document to the 
persons conducting services that fall under the scope and purpose of this procedure, instruction, and/or 
guidance.  The Arcadis CPM will also ensure that the persons conducting the work falling under this 
document are appropriately trained and familiar with its content.  The persons conducting the work under 
this document are required to meet the minimum competency requirements outlined herein, and inquire to 
the CPM regarding any questions, misunderstanding, or discrepancy related to the work under this 
document. 


This document is not considered to be all inclusive nor does it apply to all projects. It is the CPM’s 
responsibility to determine the proper scope and personnel required for each project.  There may be 
project- and/or client- and/or state-specific requirements that may be more or less stringent than what is 
described herein.  The CPM is responsible for informing Arcadis and/or Subcontractor personnel of 
omissions and/or deviations from this document that may be required for the project.  In turn, project staff 
are required to inform the CPM if or when there is a deviation or omission from work performed as 
compared to what is described herein.  


In following this document to execute the scope of work for a project, it may be necessary for staff to 
make professional judgment decisions to meet the project’s scope of work based upon site conditions, 
staffing expertise, regulation-specific requirements, health and safety concerns, etc.  Staff are required to 
consult with the CPM when or if a deviation or omission from this document is required that has not 
already been previously approved by the CPM.  Upon approval by the CPM, the staff can perform the 
deviation or omission as confirmed by the CPM. 


 SCOPE AND APPLICATION  


This technical guidance instructions (TGI) is recommended as a practical approach for the installation of 
permanent soil vapor sampling probes where the intent is to collect soil vapor samples over one or more 
sampling events. Nested sample soil vapor probes (i.e., multiple sample depths inside a single boring) 
can also be installed using these methods. Methods that can be used to advance the soil vapor probes 
installation include: hand auger, direct push, and auger. Rotary sonic drilling should be avoided. Soil 
vapor samples are often used during vapor intrusion investigations associated with subsurface impacts. 
Methods for soil vapor sample collection are described in Arcadis documents TGI: Sub-Slab Soil Vapor or 
Soil Vapor Sampling Using Whole Air Canisters Analyzed Via USEPA Method TO-15 and SOP: Soil-Gas 
Sampling and Analysis Using Sorbent Tubes.  The project team is responsible for ensuring this procedure 
meets all applicable guidance or regulations in the jurisdiction where work is performed. Receiving 
approval/concurrence from the leading regulatory agency for the project is suggested prior to 
implementation. 
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Water level gauging, geotechnical sampling, soil sampling, and soil logging are often executed during soil 
vapor sampling or as part of a vapor intrusion investigation. These activities are outside the scope of this 
TGI.  


The depth of each soil vapor probe should be discussed and determined by the project team prior to 
beginning installation procedures. Under normal circumstances soil vapor probe should not be shallower 
than 5’ below ground surface. Soil vapor probe placement is project specific and based on site objectives, 
however as a general consideration soil vapor probe are often placed approximately 2.5’ above the 
highest known groundwater elevation. 


An example of a finished soil vapor probe is presented in the schematic below. 
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 PERSONNEL QUALIFICATIONS 


Soil vapor probe installation activities will be performed by persons who have been trained in proper 
installation procedures. If geotechnical sampling, soil sampling, or soil logging are required as part of the 
scope of work it is critical that field personnel are appropriately trained for these additional tasks as 
described in the appropriate Standard Operating Procedures (SOPs) and/or Technical Guidance 
Instructions(TGI)s for those activities. 


 EQUIPMENT LIST 
The following materials will be available during soil vapor probe installation and soil logging activities, as 
required: 
 


 Site Plan figure presenting proposed soil boring/well locations  


 Work Plan (or equivalent)  


 Site-specific Health and Safety Plan (HASP) with task specific Job Safety Analysis (JSA(s)) 


 Personal protective equipment (PPE), as required by the HASP and JSA 


 Traffic cones, delineators, caution tape, and/or fencing, as appropriate 


 Probe tubing – new 1/4-inch or 3/8-inch outer diameter (OD) Teflon, Teflon-lined, or Nylon tubing 


 Probe cap (to seal the tubing during equilibration) – Swagelok® part number SS-400-; 


 Probe screen and anchor point – ½-inch OD stainless steel screen, such as the Geoprobe 
Systems® implant, or similar.  Several screen lengths are available (1-inch, 6-inch, 14-inch, 21-
inch), for discrete intervals required in Vapor Intrusion investigations, a 6-inch screen is typically 
recommended. Make sure the diameter of the tubing connection (i.e. barbed, Swagelok®) on the 
top side of the screen matches the diameter of the sample tubing used for the installation. 


 Hand tools including appropriate-sized open-end wrenches (typically 9/16-inch, 1/2-inch, and 3/4-
inch), tubing cutters, etc. 


 Drum labels as required for investigation derived waste handling 


 Labels for sample soil vapor probe tubing. Stamped metal tags affixed with zip ties are 
recommended 


 MultiRae® four or five-gas meter for health and safety monitoring during drilling.  A 
photoionization detector (PID) capable of parts per billion (ppb) readings (e.g., ppbRAE); and/or 
Landtec® GEM 2000 landfill gas meter (or equivalent) may be used instead of the five-gas meter 
when only VOC hazards exist 


 Particulate Dust Meter (PDR-1000) as required by HASP  


 Decontamination equipment (bucket, distilled or deionized water, cleansers (Alconox® or similar) 
appropriate for removing expected chemicals of concern, paper towels) 


 Engineer’s tape/measuring wheel 


 Weighted tape 


 Digital camera or phone with camera (confirm client approval) 


 Field notebook or Personal Digital Assistant (PDA) 


 Appropriate field forms 


If soil sampling or soil logging is required by the project additional materials may be required per the 
appropriate TGIs for these tasks. 
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Prior to mobilizing to the site, Arcadis personnel will contact the drilling subcontractor to confirm that 
appropriate equipment will be provided. Specifications of the installation equipment are expected to vary 
by project, and so communication with the driller is necessary to ensure that the materials provided will 
meet the project objectives. It is strongly recommended that Arcadis personnel provide sample tubing and 
not drillers. 
 
Equipment/materials typically provided by the driller could include: 
 


 Disposable plastic liners (when drilling with direct-push equipment); 


 Drums for investigation derived waste; 


 Drilling decontamination materials; 


 Decontamination pad materials, if required; 


 Boring equipment: hand auger, air knife with vac-truck, and/or drill rig equipped with direct push 
or rotary auger capability; 


 Clean filter silica sand (#2 or larger); 


 Granular bentonite and bentonite powder; 
 Hydraulic or non-shrink cement grout; 
 Tremie pipe with funnel or manual grout pump (1-inch OD PVC Pipe); 
 Applicable materials to install water tight protective casing (flush or stand-pipe) to be discussed 


with drilling contractor prior to mobilization. 


 PRECAUTIONS 


Pre-installation considerations:  


 Underground utilities in the vicinity of the drilling areas must be delineated by the drilling 
contractor or an independent underground utility locator service prior to soil vapor probe 
installation. See AUS Utility Clearance HS Standard and HASP for detail. An AUS Utility 
Clearance Checklist must be completed and discussed with the project manager and team. There 
should be a clear understanding of subsurface conditions at the site, with a minimum of 3 good 
lines of evidence used.   


 A field mobilization memo, work plan or scope of work should be reviewed and discussed with 
team members (office, field, and subcontractors) prior to implementation to ensure that all field 
logistics (e.g., access issues, health and safety issues, communication network, schedules, etc.) 
and task objectives are clearly understood by all. 


 Soil vapor probe installation should not be performed within 48 hours after a significant rain event 
(defined as >1 inch of rainfall), as saturated soils could present a false saturated soil interval 
which could lead to inaccurate screen settings. 


 Field personnel should not handle substances that could contain VOCs and lead to cross-
contamination. These include marking paint, fuels and solvents or oils prior to handling soil vapor 
construction materials. Clean nitrile gloves should be used when handling any probe components 
(this include the drilling contractor). Field personnel should not use sharpie markers during 
installation or note taking. 
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 Gravel or dense clay may make direct push installation impracticable. Site geology should be 
discussed with the project technical lead and drilling contractor prior to field work. 


 Ensure all soil vapor sampling probes are decontaminated and compatible with sample tubing 
prior to field mobilization. A two-stage decontamination process is preferred consisting of a soap 
wash that consists of distilled water and a non-phosphate detergent (Alconox® or similar), then a 
final rinse with distilled water. The equipment should be allowed to air dry before use. 
 


Installation Considerations: 


 Depth to Groundwater – soil vapor samples must be collected in the vadose zone (and above the 
capillary fringe). The bottom of the soil vapor probe must be above the capillary fringe. Depths of 
perched water zones should also be considered.  


 If using an air knife for utility clearing, soils should be removed via hand auger or direct push 
beginning a minimum of 1 foot above the top of the sampling interval. 


 Vapor probes can be finished at the ground surface with a flush mount road box (preferred) or 
with a stand pipe protective casing, similar to groundwater monitoring wells. 


 Soil permeability - It may not be feasible to collect soil vapor from finer-grained or tight soils with 
little pore volume, such as clays or dense dry silts; if there are known clay layers present in the 
subsurface, these intervals should be avoided when setting vapor probes. During the installation 
process, it is advisable to collect a soil core from the proposed sampling interval prior to installing 
the soil vapor probe to identify the exact depth of the capillary fringe and/or determine where the 
most permeable soil layers are located. For sampling in tighter soils, it is recommended that 
permanent soil vapor implants be installed with a wider borehole diameter.   


 HEALTH AND SAFETY CONSIDERATIONS 


Field activities associated with soil vapor probe installation will be performed in accordance with a site-
specific HASP and applicable JSA, a copy of which will be present on site during such activities. 


 PROCEDURE 


All drilling equipment must be decontaminated prior to use. Handle and store decontaminated soil vapor 
probes in a manner that prevents contamination, such as in a Ziploc® bag prior to use.  


Inspect vapor probe parts and drilling equipment for wear and faulty parts. Have the driller replace probe 
tips, o-rings, adapters, and probe rods as appropriate.  


The procedures below allow the installation of a soil vapor probe similar to that presented in the figure 
below. If multiple depths are to be installed, steps 3-6 are repeated, starting with the deepest sample 
interval.  


1. Hand clear boring location as specified in HASP. If an air knife is used, discontinue use 1-foot 
above the top of the sample interval and finish boring using a hand auger or drill rig.  
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2. Record in the field log the soil type and any PID readings that were collected from soil cuttings 
removed during installation. If saturated soils are encountered, plug the interval(s) with granulated 
bentonite up through the last dry interval. 


3. After reaching the desired depth, install sample screen and tubing. Place the screen and tubing 
into the open borehole or have the driller place inside the direct push drill pipe along with the 
push tip.  


4. Once in place, install the required amount of clean silica sand (as specified in Step 3 based on 
soil type). Add clean silica sand to create an appropriate sand pack. Typically, there are 3 inches 
of clean silica sand both above and below a 6-inch sample screen, along with the clean silica 
sand surrounding the screen, creating a 12 inches total sampling interval.  


5. Withdraw the drill pipe 6-inches and place 6 inches of dry granulated bentonite on top of the clean 
sand layer.  


6. Add hydrated bentonite to 12-inches below the ground surface, or bottom of next sample interval 
(for nested installations). Install appropriate surface finish (i.e., bolting water tight road box, stick-
up). If nested ports are not installed and the depth is greater than 10-feet below grade, a 
bentonite slurry grout may be placed above the granulated bentonite to 1-foot below grade.  


7.  Fill the remaining annulus within the road box with non-shrink grout cement to approximately 0.5-
foot below ground surface, or enough to seal the tubing to the protective casing. A small amount 
of sand may need to be placed on top of the cement to ensure that the tubing does not make 
contact with the cement during curing.  


8. Cut sample tubing long enough to allow enough length to reach a sample container or sorbent 
tube in the future. For flush mounted casings, 2-3 feet of tubing is recommended. For stand-pipe 
casing, make sure there is at least 6-7-feet of tubing extending above grade. Terminate sample 
tubing using an air tight plug or valve. Swagelok® or similar stainless-steel fittings are 
recommended.  


9. Clearly label sample probe and protective casing with ID and depth. Stamped metal tags affixed 
with stainless zip ties are recommended.  


10. Allow at least 24-hours for soil vapor probe equilibration and cement curing prior to leak testing 
and sampling. See applicable TGIs for these procedures.  


 WASTE MANAGEMENT 


Investigation-derived wastes (IDW), including soil cuttings, decontamination liquids, and disposable 
materials (material packages, PPE, etc.), will be placed in clearly labeled, appropriate containers, or 
managed as otherwise specified in the Work Plan (or equivalent), field sampling plan (FSP), and/or IDW 
management guidance document. 


 DATA RECORDING AND MANAGEMENT 


Drilling activities should be documented on appropriate field/log forms (see Attachment A) as well as in a 
proper field notebook and/or PDA. Additionally, all documents (and photographs) should be scanned and 
electronically filed in the appropriate project directory for easy access. Pertinent information will include 
personnel present on site, times of arrival and departure, significant weather conditions, timing of 
installation activities, soil descriptions, construction specifications (backfill material and borehole diameter, 
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tubing length, screen details, seal type), and quantities of materials used. In addition, the locations of 
newly-installed soil vapor probes will be documented photographically or in a site sketch. If appropriate, a 
measuring wheel or engineer’s tape will be used to determine approximate distances between important 
site features. The well location will be surveyed using the method specified in the site Work Plan (or 
equivalent). 


  QUALITY ASSURANCE 


All drilling equipment and associated tools (including augers, drill rods, sampling equipment, wrenches, 
and any other equipment or tools) that may have come in contact with soil will be cleaned in accordance 
with the procedures outlined in the appropriate SOP. Soil vapor probe materials will also be cleaned prior 
to well installation. 


  REFERENCES 


California Environmental Protection Agency (CalEPA) – Department of Toxic Substances Control (DTSC). 
2012. Advisory – Active Soil Gas Investigations 
(https://www.dtsc.ca.gov/SiteCleanup/upload/VI_ActiveSoilGasAdvisory_FINAL_043012.pdf). 
April. 


Interstate Technology Regulatory Council (ITRC). 2007. Technical and Regulatory Guidance. Vapor 
Intrusion Pathway: A Practical Guideline (http://www.itrcweb.org/documents/VI-1.pdf). January. 


New Jersey Department of Environmental Protection (NJDEP) – Site Remediation and Waste 
Management Program. 2016. Vapor Intrusion Technical Guidance 
(http://www.nj.gov/dep/srp/guidance/vaporintrusion/vig_main.pdf?version_4). August. 


United States Environmental Protection Agency (USEPA) – Office of Solid Waste and Emergency 
Response (OSWER). 2015. Technical Guide for Assessing and Mitigating the Vapor Intrusion 
Pathway from Subsurface Vapor Sources to Indoor Air 
(https://www.epa.gov/sites/production/files/2015-09/documents/oswer-vapor-intrusion-technical-
guide-final.pdf). June. 
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I. INTRODUCTION  


This Technical Guidance Instruction (TGI) document describes the procedures to conduct a 


building survey prior to indoor air sampling. 


This document describes general and/or specific procedures, methods, actions, steps, and 


considerations to be used and observed by Arcadis staff when performing work, tasks, or actions 


under the scope and relevancy of this document. This document may describe expectations, 


requirements, guidance, recommendations, and/or instructions pertinent to the service, work task, 


or activity it covers.  


It is the responsibility of the Arcadis Certified Project Manager (CPM) to provide this document to 


the persons conducting services that fall under the scope and purpose of this procedure, 


instruction, and/or guidance.  The Arcadis CPM will also ensure that the persons conducting the 


work falling under this document are appropriately trained and familiar with its content.  The 


persons conducting the work under this document are required to meet the minimum competency 


requirements outlined herein, and inquire to the CPM regarding any questions, misunderstanding, 


or discrepancy related to the work under this document. 


This document is not considered to be all inclusive nor does it apply to all projects. It is the CPM’s 


responsibility to determine the proper scope and personnel required for each project.  There may 


be project- and/or client- and/or state-specific requirements that may be more or less stringent than 


what is described herein.  The CPM is responsible for informing Arcadis and/or Subcontractor 


personnel of omissions and/or deviations from this document that may be required for the project.  


In turn, project staff are required to inform the CPM if or when there is a deviation or omission from 


work performed as compared to what is described herein.  


In following this document to execute the scope of work for a project, it may be necessary for staff 


to make professional judgment decisions to meet the project’s scope of work based upon site 


conditions, staffing expertise, regulation-specific requirements, health and safety concerns, etc.  


Staff are required to consult with the CPM when or if a deviation or omission from this document is 


required that has not already been previously approved by the CPM.  Upon approval by the CPM, 


the staff can perform the deviation or omission as confirmed by the CPM. 


II. SCOPE AND APPLICATION  


When collecting subsurface vapor samples as part of a vapor intrusion evaluation, a tracer gas 


serves as a quality assurance/quality control method to verify the integrity of the vapor port seal and 


the numerous connections comprising the sample train. Without the use of a tracer, verification that 


a soil vapor sample has not been diluted by ambient or indoor air is difficult. 


This Technical Guidance Instruction (TGI) focuses on using helium as a tracer gas. It should be 


noted that a field helium meter could register a false positive if methane is present in the 


subsurface. In this case an alternative method should be employed (i.e., water dam test), The 


protocol for using a tracer gas includes the following basic steps: (1) enrich the atmosphere in the 


immediate vicinity of the sample port where ambient air could enter the sampling train during 


sampling with the tracer gas; and (2) measure a vapor sample from the sample tubing for the 


presence of elevated concentrations (> 10%) of the tracer. A plastic pail, bucket, garbage can or 
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even a plastic bag can serve as a shroud to keep the tracer gas in contact with the port during the 


testing. 


There are two basic approaches to testing for the tracer gas: 


1. Include the tracer gas in the list of target analytes reported by the laboratory; and/or 


2. Use a portable monitoring device to analyze a sample of soil vapor for the tracer prior to 


sampling for the compounds of concern. (Note that tracer gas samples can be collected via syringe, 


Tedlar bag, etc. They need not be collected in SUMMA® canisters or mini-cans.) 


This TGI focuses on monitoring helium using a portable sampling device, although helium can also 


be analyzed by the laboratory along with other volatile organic compounds (VOCs). Real-time 


tracer sampling allows the investigator to confirm the integrity of the port seals prior to formal 


sample collection.  


During the initial stages of a subsurface vapor sampling program, tracer gas samples should be 


collected at each of the sampling points. If the results of the initial samples indicate that the port 


seals are adequate, the Project Manager can consider reducing the number of locations at which 


tracer gas samples are used in future monitoring rounds. At a minimum, at least 10% of the 


subsequent samples should be supported with tracer gas analyses. When using permanent soil 


vapor points as part of a long-term monitoring program, the port should be tested prior to the first 


sampling event. Tracer gas testing of subsequent sampling events may often be reduced or 


eliminated unless conditions have changed at the site. Soil gas port integrity should certainly be 


rechecked with Tracer gas if land clearing/grading activities, freeze thaw cycles, or soil desiccation 


may have occurred. Points should also be rechecked if more than 2 years have elapsed since the 


last check of that port. 


III. PERSONNEL QUALIFICATIONS 


Arcadis field sampling personnel will have current health and safety training, including 40-hour 


HAZWOPER training, site supervisor training, site-specific training, first aid, and cardiopulmonary 


resuscitation (CPR), as needed. Arcadis field sampling personnel will be competent in the relevant 


procedures and possess the required skills and experience necessary to successfully complete the 


desired field work. Arcadis personnel responsible for directing tracer gas testing must have 


previous experience conducting similar tests without direct supervision. 


IV. EQUIPMENT LIST 


The equipment required to conduct a helium tracer gas test is presented below: 


• Appropriate PPE for site (as required by the Health and Safety Plan) 


• Helium (laboratory grade) 


• Regulator for helium tank 


• Shroud (plastic bucket, garbage can, plastic bag, etc) 
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▪ The size of the shroud should be sufficient to fit over the sample port. It is worth 


noting that using the smallest shroud possible will minimize the volume of 


helium needed; this may be important when projects require a large number of 


helium tracer tests. 


▪ The shroud will need to have three small holes in it. These holes will include one 


on the top (to accommodate the sample tubing), and two on the side (one for 


the helium detector probe, and one for the helium line). 


▪ The shroud should ideally enclose the sample port and as much as possible of 


the sampling train. 


▪ Helium detector capable of measuring from 1 - 100% (Dielectric MGD-2002, Mark Model 


9522, or equivalent) 


▪ Tedlar bag 


▪ Seal material for shroud (rubber gasket, VOC-free modeling clay, bentonite, etc) to keep 


helium levels in shroud high in windy conditions. Although the sealing material is not in direct 


contact with the sample if leakage does not occur, sealing materials with high levels of VOC 


emissions should be avoided, since they could contaminate a sample if a leak occurs. 


▪ Sample logs 


▪ Field notebook 


V. CAUTIONS 


Helium is an asphyxiant! Be cautious with its use indoors! Never release large volumes of helium 


within a closed room! 


Field sampling equipment must be carefully handled to minimize the potential for injury and the 


spread of hazardous substances. All sampling personnel should review the appropriate health and 


safety plan (HASP) and job safety analysis (JSA) prior to beginning work to be aware of all potential 


hazards associated with the job site and the specific task. Field staff should review the attachment 


on safely handling compressed gas cylinders prior to commencing field work. 


Compressed gas cylinders should be handled with caution; see attachment on the use and storage 


of compressed gasses before beginning field work. 


Care should be taken not to pressurize the shroud while introducing helium. If the shroud is 


completely air tight and the helium is introduced quickly, the shroud can be over-pressurized and 


helium can be pushed into the ground. Provide a relief valve or small gap where the helium can 


escape. 


Because minor leakage around the port seal should not materially affect the usability of the soil 


vapor sampling results, the mere presence of the tracer gas in the sample should not be a cause 


for alarm. Consequently, portable field monitoring devices with detection limits in the low ppm range 


are more than adequate for screening samples for the tracer. If high concentrations (> 10%) of 


tracer gas are observed in a sample, the port seal should be enhanced and fittings within the 


sampling train should be should be checked and/or tightened to reduce the infiltration of ambient air 
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and the tracer test re-administered. If the problem cannot be rectified, a new sample point should 


be installed or an alternate sampling train used. 


VI. PROCEDURE 


The helium tracer test can be conducted when using temporary or permanent sampling points and 


inside or outside a facility. A visual of an example helium tracer gas test equipment set up in 


included as Figure 1. 


1. Attach Teflon or nylon (Nylaflow) sample tubing to the sample point. This can be 


accomplished utilizing a number of different methods depending on the sample install (i.e., 


Swage-Lok or comparable fittings). 


2. Place the shroud over the sample point and tubing. 


3. Pull the tubing through hole in top of shroud. Seal opening at top of shroud with VOC free 


modeling clay. 


4. Place weight on top of shroud to help maintain a good seal with the ground. 


5. Insert helium tubing and helium detector probe into side of shroud. Seal both with modeling 


clay to prevent leaks. 


6. Fill shroud with helium. Fill shroud slowly, allowing atmospheric air to escape either by 


leaving a gap where the shroud meets the ground surface or by providing a release value on 


the side of the shroud. Do not pressurize the shroud! 


7. Use the helium detector to monitor helium concentration within the shroud from the lowest 


hole drilled in the shroud (bottom of the shroud nearest where the sample tubing intersects 


the ground). Helium should be added until the environment inside the shroud has > 40% 


helium. 


8. Purge the sample point through the sample tubing into a Tedlar bag using a syringe 


equipped with a three-way leur lock valve. The purge rate should at least match the sample 


collection rate but not exceed 100 ml/min. Test the air in the Tedlar bag for helium using 


portable helium detector. If the point is free of leaks there should be very low helium in the 


purge air from the soil. The natural concentration of helium in the atmosphere is 0.00052% 


by volume and there are few if any natural sources of helium to soil gas. 


9. If > 10% of the amount of helium present in the shroud is noted in purge air, rectify issues 


with the seal at the sample port and repeat the testing procedure. If the seal cannot be fixed, 


reinstall sample point. 


10. Monitor and record helium level in shroud before, during and after tracer test. 


11. Monitor and record helium level in purge exhaust. 


12. At successful completion of tracer test and sample point purging, the soil vapor sample can 


be collected (if the helium shroud must be removed prior to sample collection be mindful not 


disturb the sample tubing and any established seals. 
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VII. WASTE MANAGEMENT 


No specific waste management procedures are required. 


VIII. DATA RECORDING AND MANAGEMENT 


Measurements will be recorded on the sample logs at the time of measurement with notations of 


the project name, sample date, sample start and finish time, sample location, and the helium 


concentrations in both the shroud and the purge air before, during, and after tracer testing. Any 


problems encountered should also be recorded in the field notes. 


IX. QUALITY ASSURANCE 


Conduct quality assurance as required by the project-specific work plan and/or Quality Assurance 


Project Plan (QAPP). 
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ATTACHMENT: Compressed Gases – Use and Storage 


 


In general, a compressed gas is any material contained under pressure that is dissolved or liquefied 


by compression or refrigeration. Compressed gas cylinders should be handled as high- energy 


sources and therefore as potential explosives and projectiles. Prudent safety practices should be 


followed when handling compressed gases since they expose workers to both chemical and 


physical hazards. 


 


Handling 


• Safety glasses with side shields (or safety goggles) and other appropriate personal 


protective equipment should be worn when working with compressed gases. 


• Cylinders should be marked with a label that clearly identifies the contents. 


• All cylinders should be checked for damage prior to use. Do not repair damaged cylinders or 


valves. Damaged or defective cylinders, valves, etc., should be taken out of use immediately 


and returned to the manufacturer/distributor for repair. 


• All gas cylinders (full or empty) should be rigidly secured to a substantial structure at 2/3 


height. Only two cylinders per restraint are allowed in the laboratory and only soldered link 


chains or belts with buckles are acceptable. Cylinder stands are also acceptable but not 


preferred. 


• Handcarts shall be used when moving gas cylinders. Cylinders must be chained to the carts. 


• All cylinders must be fitted with safety valve covers before they are moved. 


• Only three-wheeled or four-wheeled carts should be used to move cylinders. 


• A pressure-regulating device shall be used at all times to control the flow of gas from the 


cylinder. 


• The main cylinder valve shall be the only means by which gas flow is to be shut off. The 


correct position for the main valve is all the way on or all the way off. 


• Cylinder valves should never be lubricated, modified, forced, or tampered with. 


• After connecting a cylinder, check for leaks at connections. Periodically check for leaks while 


the cylinder is in use. 


• Regulators and valves should be tightened firmly with the proper size wrench. Do not use 


adjustable wrenches or pliers because they may damage the nuts. 


• Cylinders should not be placed near heat or where they can become part of an electrical 


circuit. 


• Cylinders should not be exposed to temperatures above 50 °C (122 °F). Some rupture 


devices on cylinders will release at about 65 °C (149 °F). Some small cylinders, such as 
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lecture bottles, are not fitted with rupture devices and may explode if exposed to high 


temperatures. 


• Rapid release of a compressed gas should be avoided because it will cause an unsecured 


gas hose to whip dangerously and also may build up enough static charge to ignite a 


flammable gas. 


• Appropriate regulators should be used on each gas cylinder. Threads and the configuration 


of valve outlets are different for each family of gases to avoid improper use. Adaptors and 


homemade modifications are prohibited. 


• Cylinders should never be bled completely empty. Leave a slight pressure to keep 


contaminants out. 


 


Storage 


• When not in use, cylinders should be stored with their main valve closed and the valve 


safety cap in place. 


• Cylinders must be stored upright and not on their side. All cylinders should be secured. 


• Cylinders awaiting use should be stored according to their hazard classes. 


• Cylinders should not be located where objects may strike or fall on them. 


• Cylinders should not be stored in damp areas or near salt, corrosive chemicals, chemical 


vapors, heat, or direct sunlight. Cylinders stored outside should be protected from the 


weather. 


 


Special Precautions 


Flammable Gases 


• No more than two cylinders should be manifolded together; however, several instruments or 


outlets are permitted for a single cylinder. 


• Valves on flammable gas cylinders should be shut off when the laboratory is unattended and 


no experimental process is in progress. 


• Flames involving a highly flammable gas should not be extinguished until the source of the 


gas has been safely shut off; otherwise it can reignite causing an explosion. 


Acetylene Gas Cylinders  


• Acetylene cylinders must always be stored upright. They contain acetone, which can 


discharge instead of or along with acetylene. Do not use an acetylene cylinder that has been 


stored or handled in a nonupright position until it has remained in an upright position for at 


least 30 minutes. 


• A flame arrestor must protect the outlet line of an acetylene cylinder. 
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• Compatible tubing should be used to transport gaseous acetylene. Some tubing like copper 


forms explosive acetylides. 


Lecture Bottles  


• All lecture bottles should be marked with a label that clearly identifies the contents. 


• Lecture bottles should be stored according to their hazard classes. 


• Lecture bottles that contain toxic gases should be stored in a ventilated cabinet. 


• Lecture bottles should be stored in a secure place to eliminate them from rolling or falling. 


• Lecture bottles should not be stored near corrosives, heat, direct sunlight, or in damp areas. 


• To avoid costly disposal fees, lecture bottles should only be purchased from suppliers that 


will accept returned bottles (full or empty). Contact the supplier before purchasing lecture 


bottles to ensure that they have a return policy. 


• Lecture bottles should be dated upon initial use. It is advised that bottles be sent back to the 


supplier after one year to avoid accumulation of old bottles. 
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I. INTRODUCTION  


This Technical Guidance Instruction (TGI) document describes the procedures to conduct a 


building survey prior to indoor air sampling. 


This document describes general and/or specific procedures, methods, actions, steps, and 


considerations to be used and observed by Arcadis staff when performing work, tasks, or actions 


under the scope and relevancy of this document. This document may describe expectations, 


requirements, guidance, recommendations, and/or instructions pertinent to the service, work 


task, or activity it covers.  


It is the responsibility of the Arcadis Certified Project Manager (CPM) to provide this document to 


the persons conducting services that fall under the scope and purpose of this procedure, 


instruction, and/or guidance.  The Arcadis CPM will also ensure that the persons conducting the 


work falling under this document are appropriately trained and familiar with its content.  The 


persons conducting the work under this document are required to meet the minimum competency 


requirements outlined herein, and inquire to the CPM regarding any questions, 


misunderstanding, or discrepancy related to the work under this document. 


This document is not considered to be all inclusive nor does it apply to all projects. It is the CPM’s 


responsibility to determine the proper scope and personnel required for each project.  There may 


be project- and/or client- and/or state-specific requirements that may be more or less stringent 


than what is described herein.  The CPM is responsible for informing Arcadis and/or 


Subcontractor personnel of omissions and/or deviations from this document that may be required 


for the project.  In turn, project staff are required to inform the CPM if or when there is a deviation 


or omission from work performed as compared to what is described herein.  


In following this document to execute the scope of work for a project, it may be necessary for 


staff to make professional judgment decisions to meet the project’s scope of work based upon 


site conditions, staffing expertise, regulation-specific requirements, health and safety concerns, 


etc.  Staff are required to consult with the CPM when or if a deviation or omission from this 


document is required that has not already been previously approved by the CPM.  Upon approval 


by the CPM, the staff can perform the deviation or omission as confirmed by the CPM. 


II. SCOPE AND APPLICATION  


This document describes the procedures for collecting exterior soil vapor or sub-slab soil vapor 


(herein referred to as “soil vapor”) samples using whole air canisters for the analysis of volatile 


organic compounds (VOCs) by United States Environmental Protection Agency (USEPA) Method 


TO-15 (TO-15).  This document assumes a sample port – either sub-slab or exterior soil vapor – 


has already been installed. This document covers the above ground assembly and sampling 


methods. 


Method TO-15 uses a 1-liter 3-liter or 6-liter SUMMA® passivated stainless steel canister to 


collect a whole-air sample.  The whole-air sample is then analyzed for VOCs using a quadrupole 


or ion-trap gas chromatograph/mass spectrometer (GS/MS) system to provide typical compound 


detection limits of 0.5 parts per billion volume (ppbv). 
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The following sections list the necessary equipment and detailed instructions for collecting soil 


vapor samples for VOC analysis. 


III. PERSONNEL QUALIFICATIONS 


Arcadis field sampling personnel will have current health and safety training, including 40-hour 


HAZWOPER training, site supervisor training, site-specific training, first-aid, and cardiopulmonary 


resuscitation (CPR), as needed.  Arcadis field sampling personnel will be well versed in the 


relevant technical guidance instructions (TGIs) and possess the required skills and experience 


necessary to successfully complete the desired field work.  Arcadis personnel responsible for 


leading soil vapor sample collection activities must have previous soil vapor sampling experience. 


IV. EQUIPMENT LIST 


The equipment required for soil vapor sample collection is presented below: 


• 1,3, or 6 – liter stainless steel SUMMA® canisters (order at least one extra, if feasible) 


(batch certified canisters or individual certified canisters as required by the project); 


• Flow controllers with in-line particulate filters and vacuum gauges; flow controllers are pre-


calibrated to specified sample duration (e.g.,5-, 10, or 30- minutes) or flow rate (e.g., < 200 


milliliters per minute [mL/min]); confirm with the laboratory that the flow controller comes 


with an in-line particulate filter and pressure gauge (order at least one extra, if feasible); 


• 1/4-inch OD tubing (Teflon®, or similar); 


• Extra 1/4-inch Swagelok front and back compression sleeves 


• Decontaminated stainless steel Swagelok or comparable “T” fitting and ball or needle valve 


for isolation of purge leg of sample train; 


• Stainless steel duplicate “T” fitting provided by the laboratory (if collecting duplicate [i.e., 


split] samples); 


• 60-mL syringe equipped with a three-way leur lock valve; 


• Appropriate equipment and materials for quality assurance testing as laid out in the 


respective quality assurance TGIs (i.e., helium leak testing, water dam testing, methane 


testing); 


• Appropriate-sized open-end wrench (typically 9/16-inch and ½”);  


• Tedlar® bag to collect purge air for venting outside a structure if working inside; 


• Portable weather meter, if appropriate; 
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• Chain-of-custody (COC) form;  


• Sample collection log (attached);  


• Nitrile gloves;  


• Work gloves; and 


• Field notebook 


V. CAUTIONS 


The following cautions and field tips should be reviewed and considered prior to installing or 


collecting a soil vapor sample. 


• Sampling personnel should not handle hazardous substances (such as gasoline), 


permanent marking pens (sharpies), wear/apply fragrances, or smoke cigarettes/cigars 


before and/or during the sampling event. 


• Ensure that the flow controller is pre-calibrated to the proper sample collection duration 


(confirm with laboratory).  Sample integrity can be compromised if sample collection is 


extended to the point that the canister reaches atmospheric pressure.  Sample integrity is 


maintained if sample collection is terminated prior to the target duration and a measurable 


vacuum (e.g., 3 -7 – inches Hg) remains in the canister when sample collection is 


terminated. 


• The integrity of the sample train will be tested in accordance with the project specific 


requirements. These procedures are contained in their own TGI documents and include 


helium leak testing, water dam testing, and methane screening. 


• It is important to record the canister pressure, start and stop times, and sample identification 


on a proper field sampling form. You should observe and record the time/pressure at the 


start, and then again one or two hours after starting the sample collection. It is a good 


practice to lightly tap the pressure gauge with your finger before reading it to make sure it is 


not stuck. If the canister is running correctly for a 24-hour period, the vacuum will have 


decreased slightly after one or two hours (for example from 29 inches to 27 inches). Consult 


your project manager, risk assessor or air sampling expert by phone if the SUMMA canister 


does not appear to be working properly. 


• Ensure that there is still measurable vacuum in the SUMMA® after sampling. Sometimes 


the gauges sent from labs have offset errors, or they stick.  


• When sampling carefully consider elevation. If your site is over 2,000’ above sea level or the 


difference in elevation between your site and your lab is more than 2,000’ then pressure 


effects will be significant. If you take your samples at a high elevation they will contain less 


air for a given ending pressure reading. High elevation samples analyzed at low elevation 
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will result in more dilution at the lab, which could affect reporting limits. Conversely low 


elevation samples when received at high elevation may appear to not have much vacuum 


left in them. http://www.uigi.com/Atmos_pressure.html. 


• If possible, have equipment shipped a two to three days before the scheduled start of the 


sampling event so that all materials can be checked.  Order replacements if needed. 


• Requesting extra canisters and flow controllers from the laboratory should also be 


considered to ensure that you have enough equipment on site in case of an equipment 


failure. 


• Check the seal around the soil vapor sampling port by using a tracer gas (e.g., helium) or 


other method established in the appropriate guidance document.  See TGI library and 


project specific instructions for appropriate TGIs. 


VI. HEALTH AND SAFETY CONSIDERATIONS 


All sampling personnel should review the appropriate health and safety plan (HASP) and job 


safety analysis (JSA) prior to beginning work to be aware of all potential hazards associated with 


the job site and the specific task. Field sampling must be carefully performed to minimize the 


potential for injury and the spread of hazardous substances. 


VII. SOIL VAPOR SAMPLE COLLECTION 


Sample Train Assembly 


The following procedures should be used to collect a soil vapor sample using a whole air canister 


(i.e., SUMMA canister). These methods can be used for both exterior soil vapor samples and 


interior sub-slab soil vapor samples collected from both permanent or temporary sample points 


installations. A schematic of the suggested sample train set up is included below 



http://www.uigi.com/Atmos_pressure.html
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1. Assemble the sample train by removing the cap from the SUMMA canister and connecting 


the flow controller with in-line particulate filter and vacuum gauge. The flow controller 


attaches directly to the canister and dictates the sample duration. This piece will come 


preset from the laboratory. 


2. Attach the canister and flow controller assembly to a stainless steel T-fitting using a short 


length of 1/4-inch OD Teflon tubing. This T-fitting adds a leg to the sample train that will be 


used to purge “dead” air from the sample train in order to collect a more representative 


sample.  


3. Connect the purge syringe with three-way valve to one of the free ends of the T-fitting using 


a length of Teflon sample tubing, Swagelok compression fittings and silicon tubing. 


4. Attach the Swagelok two-way valve to the remaining free end of the T-fitting using a short 


length of ¼-inch OD Teflon tubing. The two-way valve will be immediately adjacent to the 


sample point in the train assembly. This valve is used to isolate the sample train from the 


sample point prior to sampling in order to test the sample train’s integrity. 


5. When collecting duplicate or other quality assurance/quality control (QA/QC) samples as 


required by applicable regulations and guidance, couple two SUMMA canisters using 


stainless steel Swagelok duplicate sample T-fitting supplied by the laboratory. Attach flow 


controller with in-line particulate filter and vacuum gauge to duplicate sample T-fitting 


provided by the laboratory.   


6. Attach the terminal end of the two-way Swagelok valve to the sample port as appropriate. 


This may be done using the options below:  
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a. Use a section of silicon tube to connect the Teflon sample tubing to the barbed fitting 


of a Vapor PinTM port. 


b. Use Swagelok compression fittings to connect Teflon tubing to sampling port. Teflon 


tape should never be used on Swagelok compression fitting connections. 


c. Wrap the Teflon tubing with Teflon tape to seal around the slab then use VOC free 


clay to further seal around the slab if using temporary points. 


Sample Documentation  


1. Record on the sample log and COC form the flow controller number with the appropriate 


SUMMA® canister number. 


2. Record the following information on the sample log, if appropriate (contact the local airport 


or other suitable information source [e.g., site-specific measurements, 


weatherunderground.com] to obtain the information): 


a. wind speed and direction; 


b. ambient temperature; 


c. barometric pressure; and 


d. relative humidity. 


3. Take a photograph of the SUMMA® canister and surrounding area. 


Sample Collection 


1. Perform a leak-down-test by closing the two-way valve to the sample port.  Open the three-


way valve to the syringe and pull a vacuum. Quickly close the three-way valve and record 


the pressure indicated on the gauge connected to the canister. If there are no leaks in the 


system this vacuum should be held. If vacuum holds proceed with sample collection; if not 


attempt to rectify the situation by tightening fittings.  


2. Open the two-way valve and purge the soil vapor sampling port and tubing with the portable 


sampling pump. Purge approximately three volumes of air from the soil vapor sampling port 


and sampling line using a flow rate of 200 mL/min. Purge volume is calculated by the 


following equation “purge volume = 3 x Pi x inner radius of tubing2 x length of tubing.  Purge 


air will be collected into a Tedlar bag to provide that VOCs are not released into interior 


spaces. Perform quality control method tests concurrently, as appropriate 


3. Close the three-way valve to the syringe in order to isolate this leg of the sample train. 
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4. Open the SUMMA® canister valve to initiate sample collection.  Record on the sample log 


(attached) the time sampling began and the canister pressure. 


If the initial vacuum pressure registers less than -25 inches of Hg, then the SUMMA® 


canister is not appropriate for use and another canister should be used. 


5. Check the SUMMA canister approximately half way through the sample duration and note 


progress on sample logs. 


Termination of Sample Collection 


1. Arrive at the SUMMA® canister prior to the end of sample collection. 


2. Record the final vacuum pressure.  Stop collecting the sample by closing the SUMMA® 


canister valves.  The canister should have a minimum amount of vacuum (approximately 5 


inches of Hg or slightly greater). 


3. Record the date and local time (24-hour basis) of valve closing on the sample collection log 


and COC form. 


4. Disconnect sample tubing from the sample port; replace any coverings or abandon as 


appropriate to mitigate tripping hazards.  


5. Remove the particulate filter and flow controller from the SUMMA® canister, re-install the 


brass plug on the canister fitting, and tighten with the appropriate wrench. 


6. Package the canister and flow controller per Department of Transportation regulations for 


return shipment to the laboratory. These regulations can be found at the Transportation 


Safety Program’s Team Site on the Source.  The SUMMA® canister does not require 


preservation with ice or refrigeration during shipment. 


7. Complete the appropriate forms and sample labels as directed by the laboratory (e.g., affix 


card with a string). 


8. Complete the COC form and place the requisite copies in a shipping container.  Close the 


shipping container and affix a custody seal to the container closure.  Ship the container to 


the laboratory via overnight carrier (e.g., Federal Express) for analysis. 


VIII. WASTE MANAGEMENT 


No specific waste management procedures are required. 


IX. DATA RECORDING AND MANAGEMENT 


Measurements will be recorded on the sample log at the time of measurement with notations of 


the project name, sample date, sample start and finish time, sample location (e.g., GPS 
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coordinates, distance from permanent structure [e.g., two walls, corner of room]), canister serial 


number, flow controller serial number, initial vacuum reading, and final pressure reading.  Field 


sampling logs and COC records will be transmitted to the Project Manager. 


X. QUALITY ASSURANCE 


Duplicate samples should be collected in the field as a quality assurance step per project 


requirements. Generally, duplicates are taken from 10% of samples, but project specific 


requirements should take precedence. 


XI. REFERENCES 


DiGiulio et. al. 2003.  Draft Standard Operating Procedure (SOP) for Installation of Sub-Slab 


Vapor Probes and Sampling Using EPA TO-15 to Support Vapor Intrusion Investigations. 


http://www.cdphe.state.co.us/hm/indoorair.pdf  (Attachment C) 


Di Giulio et. Al. 2006. Assessment of Vapor intrusion in Homes Near the Raymark Superfund Site 


Using Basement and Sub-Slab Air Samples. USEPA. EPA/600/R-05/147. 


New York State Department of Health (NYSDOH). 2005.  DRAFT “Guidance for Evaluating Soil 


Vapor Intrusion in the State of New York” February 23, 2005. 
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1 INTRODUCTION 


The Chevron (CVX) Soil Vapor Sampling Technical Toolkit provides technical guidance 


to suppliers conducting vapor migration pathway (VIP) investigations at petroleum 


hydrocarbon contaminated sites.  The toolkit is a collation of identified “best practices” in 


planning and conducting soil vapor surveys.  Maintaining consistency in best practices 


across the Chevron portfolio is a primary driver for this toolkit, as this will enhance the 


defensibility of the soil vapor data gathered at these sites.  The toolkit is intended to 


remain “evergreen”: that is, as new best practices are developed, the toolkit will be edited 


to incorporate those developments.  In this manner the most up-to-date technologies and 


methods can be implemented in the field. 


 


The toolkit is primarily focused on petroleum hydrocarbon impacted sites; that is, 


sites where biodegradation of vapor phase contaminants can play a role in 


attenuation.  However, many elements of the toolkit can also be applied at sites 


where biodegradation of vapor phase contaminants is unlikely to occur (e.g., 


chlorinated solvent contaminated sites).  The toolkit is organized into sections focusing 


on soil vapor sampling probes, soil vapor sampling, analytical techniques, and data 


reporting.  Diagrams are included to provide further description of the processes and 


equipment discussed.  Further technical information and advice is available by contacting 


the Chevron Energy Technology Co. VIP Team members: 


 


Tom Peargin, Senior Staff Hydrogeologist, tpeargin@chevron.com, 925-842-5586 


Ravi Kolhatkar, Staff Environmental Hydrogeologist, kolhatrv@chevron.com, 713-954-


6082 


Hong (Emma) Luo, Environmental Hydrogeologist , Emma.Hong.Luo@chevron.com,  


 713-954-6101 
 


2 SOIL VAPOR PROBE INSTALLATION 


All standard protocols required before initiating any drilling activities (e.g., regulatory 


permits, underground utility markings, clearances from overhead lines etc.) need to be 


followed when preparing the site for installation of soil vapor probes.   


 


2.1 Permanent vs. Temporary Probes 


Permanent soil vapor sampling probes are required for soil vapor surveys conducted for 


human health risk assessment to ensure that samples from a given location can be 


collected repeatedly. Chevron recommends permanent probes to increase the 


accuracy and technical defensibility of samples used to assess human health risk. 
Temporary probes (which are sampled only once) are suitable only for non-human health 


risk assessment soil vapor samples, such as in support of delineation of a vapor phase 


contaminant plume. 


 


Permanent probes also facilitate repeated sampling rounds if this is deemed necessary to 


represent soil vapor concentrations during different seasons, during high and low water 


table conditions, or during periods of frozen ground.  If a sample is only taken once at a  



mailto:tpeargin@chevron.com

mailto:kolhatrv@chevron.com

mailto:Emma.Hong.Luo@chevron.com
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particular point, the result could be misleading due to variable water table elevations, and 


the variation of NAPL/air interaction that comes with these seasonal changes.   


 


2.2  Borehole Clearance 


The use of air knife for borehole clearance is not recommended for direct 


emplacement of soil vapor sampling points at shallow depths (e.g., 5 ft). This is 


because air knife utilizes high pressure air and is expected to significantly disturb the soil 


vapor profile around the installation, and it could take weeks to months for the profile to 


re-equilibrate (API 2005). Instead, hand auguring is preferred for installing soil vapor 


sampling points at a shallow depth of 5 ft.   


 


Air knife borehole clearance (typically performed to a depth of 8 ft) is acceptable for 


installation of deeper soil vapor sampling points (10 ft deep or greater).  Following the 


borehole clearance, these deeper points could be installed using either direct push or 


hollow stem auger methods. 


 


2.3  Water Table Elevation and Soil Vapor Sampling Probe Depth 


Prior to installing permanent soil vapor probes it is critical to review the historical range 


of site groundwater elevation data to determine the proper depth for probe installation.  


Soil vapor sampling probes should ideally be installed so that the vapor sampling screen 


is situated 2 to 3 ft above the historical high groundwater elevation, which will reduce the 


likelihood that the probe will be submerged during periods of elevated groundwater, and 


will enable the probe to sample that interval of the subsurface with the potentially highest 


soil vapor volatile organic compound (VOC) concentrations.  


 


The US EPA and most state regulatory guidance require a minimum of 5 ft depth for the 


shallowest soil vapor sampling probes. For sites with shallow water tables (high water 


table elevation is within 5-7 ft of the surface) it is acceptable to place the soil vapor 


sampling probe at a depth of 5 ft, even though this depth may cause the point to be 


submerged, or occluded with water from the capillary fringe during certain portions of 


the season. Placing soil vapor sampling points at depths less than 5 ft. should be 


performed only on an exception basis and with approval of Chevron Project 


Manager. When approval has been granted to install a soil vapor sampling point 


shallower than 5 ft, it is critical to take extra care to ensure there are no leaks due to 


potential short-circuiting from the surface. 
 


2.4  Single vs. Multilevel Soil Vapor Sampling 


Chevron recommends installation of multilevel probes in order to understand the 


source of soil vapors (impacted vadose zone soil vs. impacted groundwater) and to 


qualitatively evaluate the depth and degree of biodegradation of soil vapors in the 


vadose zone (using concentration versus depth profiles of VOCs, methane, oxygen 


and carbon dioxide).  In addition, several VI guidance documents (e.g., CA DTSC, 


2011) recommend multilevel probe installation, with the sample containing the highest 


concentration (regardless of depth) used for comparison to Tier I screening tables.  
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EPA and most state regulatory guidance documents state that soil vapor samples used for 


vapor intrusion screening should not be collected shallower than 5 ft depth. Agency 


guidance states that this is intended to minimize the potential for short-circuiting of 


atmospheric air into soil vapor samples. See section 2.3 for sites where depth to 


groundwater is about 5 ft or less from the ground surface or less.  The deepest probe 


should be installed 2 to 3 ft above the historical high groundwater elevation, with 


shallower probes installed at defined intervals above the deepest probe (e.g., 5 ft 


intervals).  For example, at a site where the seasonal high groundwater elevation is 18 ft 


below grade, probes could be emplaced at depths of 15, 10, and 5 ft below grade.   


 


2.5  Soil Vapor Probe Installation using Hollow-stem Augers 


A conventional drill rig equipped with a hollow-stem auger should be used for permanent 


soil vapor probe installation.  Use of methods such as rotosonic, air rotary, or mud rotary 


drilling methods can influence soil vapor sample results and/or alter the physical 


properties of the subsurface adjacent to the sampling probe, although they may be 


necessary due to stratigraphic limitations (e.g., cobbles).  If rotosonic, air rotary, or 


mud rotary drilling methods are deemed necessary they should be utilized only on 


an exception basis and with approval of the Chevron Project Manager.  
 


2.5.1 Soil Sample Collection 


During drilling, soil cores should be collected for lithologic and stratigraphic description, 


and, if required by CEMC project managers, for evaluation of soil porosity and 


moisture content (ASTM D2216) for potential vapor transport modeling.  Soil 


samples should be collected and preserved for off-site chemical and physical analyses. 


Sampling interval selection is site specific, based on stratigraphic heterogeneity and 


Chevron recommends continuous logging and taking soil sample at each lithology or 


planned screen interval. Chemical analyses are chosen based on the site contaminants, but 


typically would include TPHg and TPHd (EPA 8015B) and BTEX (EPA 8260B) for 


gasoline release sites.  Undisturbed soil samples should be collected in stainless steel or 


brass liners and capped with Teflon
®


 sheeting and plastic end caps and placed in re-


sealable plastic bags.  The liners should then be stored in iced coolers and transported to a 


certified laboratory under chain-of-custody documentation.  


 


2.5.2 Soil Vapor Sampling Probe Construction 


After the borehole is drilled to its maximum depth, the deepest soil vapor sampling probe 


is installed (Figure 1).  Each sampling probe tip should be approximately 6 inches long, 


and of small diameter (¼-inch is typical) to minimize dead space within the probe. 


Screens constructed of stainless steel and PVC are acceptable,  Each 6-inch-long screen 


tip is vertically centered in a 1-ft long interval containing standard sand pack, resulting in 


3 inches of sand being above and below each screen.  It is important to correctly size the 


sand pack for the probe screen diameter.  Each sand pack is covered with a 1 ft interval of 


dry granular bentonite, which is then covered with ≥ 2 ft of hydrated granular bentonite 


slurry to the bottom of the next sand pack (i.e., the next sampling interval).  The dry 


granular bentonite is emplaced immediately above the sand pack to ensure that hydrated 
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granular bentonite slurry does not flow down to the probe screen and seal it off from the 


adjacent soil.  Following the emplacement of 1 ft of dry granular bentonite immediately  
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Figure 1.  Augered, permanent multilevel soil vapor sampling probe (by Chuck Zuspan, 


ETC) 


 


above the uppermost sampling interval (sand pack), the remainder of the borehole should 


be filled with hydrated granular bentonite slurry (mixed at the surface and poured in) and, 


at the top, a 1-ft cement cap.  A flush-mounted, locked utility vault of sufficient size to 


contain the tubing lines should be set in the cement cap.  
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Probes should have screen and end caps fitted with a Swagelok
®
 fitting connected to the 


upper end cap. Use chromatography-grade 316 stainless steel compression fittings to 


ensure that fitting materials are not a source of VOCs.  Tubing should be ¼-inch outer 


diameter Teflon
® 


or Nylon or stainless steel.  Hose clamps, push-on barbed fittings, and 


other types of connectors should be avoided as they may not provide an air-tight seal.  


Two studies have been done to evaluate different types of tubing.  Air Toxics (Hayes et. 


al, 2006) conducted tests of three tubing types (Teflon
®
, nylon, PEEK) that showed little 


difference in the tubing type with respect to cleanliness and inertness to the chemicals 


tested.  Low-level blanks were detected in nylon, but the values were far below required 


soil-gas risk-based screening levels.  An earlier study presented at a conference in 2004 


(Ouellette, 2004) compared the adsorption of a hydrocarbon standard by five tubing types 


(Teflon
®


, nylon, polyethylene, vinyl and flexible Tygon
®
).  Nylon and Teflon


®
 showed 


insignificant adsorption (<10%), but the others showed higher adsorption, especially the 


flexible tubing, where losses of the tested hydrocarbon standard were up to 80 percent.  


For this reason, flexible tubing materials such as Polyethylene, vinyl and Tygon® 


are not acceptable for use at Chevron sites.   


 


Also very important is where the tubing is stored and how it is handled.  Any type of 


tubing will become contaminated and contribute to false positives if it is stored near 


volatile chemicals.  For this reason, all tubing should be new, carefully stored, and blank 


tested (see QA/QC section). 


 


Each of the tubing lines must be clearly and permanently marked at the land surface to 


denote its corresponding screened interval.  Do not use markers.  Each tube must be fitted 


with a gas-tight, Swagelok
®
 valve or cap at the ground surface to eliminate the potential 


for atmospheric air getting into the tubing.  If a cap is used, it must be removed before 


sampling, which creates an opportunity for atmospheric air entry to the probe, so the 


period between removing the cap and assembling the sampling train should be as brief as 


possible and purging (discussed later in this toolkit) is required before sampling.  


 


2.6  Soil Vapor Sampling using Direct-push Techniques 


Single or multilevel soil vapor sampling can be performed with a direct-push rig (e.g., 


Geoprobe
®
) in certain soil type (e.g. non-clayey soil). These rigs can install permanent 


soil vapor sampling probes, or can be used to collect soil vapor data during a direct-push 


where no permanent probe is installed.  Chevron requires human health risk 


assessments to be performed with data collected from permanent soil vapor 


sampling probes but soil vapor samples collected from tubing during a single push 


(temporary direct-push, e.g. Post-Run Tubing System) can be useful to delineate areas of 


elevated soil vapor concentrations, and can help identify location and depth of permanent 


soil vapor sampling probes if needed (but not for human health risk assessment).  


 


2.6.1 Temporary Direct-Push Soil Vapor Sampling (Post-Run Tubing System) 


Soil vapor surveys using direct push techniques (non-permanent installations) are 


sometimes useful in determining the depth and extent of localized petroleum hydrocarbon 


vapors, especially when sourced from residual soil contamination in the vadose zone. 
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Once delineated, these data can be used to determine the location of permanently 


installed sampling probes for human health risk assessment.  
 


Temporary direct-push soil vapor concentration data does not represent the most 


technically defensible sampling available, since it is difficult to insure that samples from 


temporary direct-push probes have not leaked to the surface (which might yield false-


negative data), and the technique precludes collection of multiple samples over time to 


verify the presence or absence of temporal variation. As a result, use of temporary 


direct-push soil vapor sample data in assessing human health risk should only be 


considered on an exception basis and with approval of Chevron Project Manager.  
 


The Post-Run Tubing (PRT) system involves the use of a drive point holder (located just 


above the drive point) that also serves as the soil vapor sampling probe (Figure 2).  Both 


expendable and retrievable drive point/drive point holder systems are available.  The PRT 


system allows for soil vapor samples to be obtained from multiple depths from a single 


borehole during a single sampling event.  First, the drill rods and drive point/drive point 


holder are pushed to the shallowest designated depth.  Then, an adapter connected to 


Teflon
®
 or nylon (Nylaflow


®
) sampling tubing that extends to the ground surface is 


attached to the drive point holder.  Leakage of atmospheric air through the drive rods into 


the drive point holder (the vapor sampling probe) is prevented by o-rings that are part of 


the adaptor assembly.  After obtaining a soil vapor sample (described in Section 3), the 


adaptor/tubing assembly is removed, and the tubing is discarded.  The drive point/drive 


point holder is then pushed deeper into the subsurface until the next designated sampling 


depth is reached. The adaptor/tubing assembly, with a new piece of tubing attached, is 


then connected to the drive point holder and the soil vapor sampling process is repeated.  


This process can be repeated over multiple depths, but if lower concentrations exist 


beneath high concentrations, the samples in the deeper interval may have a positive bias.  


With the expendable PRT system, the drive point/drive point holder assembly remains in 


the subsurface when the rods are withdrawn, while for the retrievable PRT system the 


entire apparatus is removed. 


 


There is no sand pack or hydrated bentonite seal needed in the borehole annulus.  


However, there is potential for cross-contamination resulting from contaminants being 


pushed downward by the drilling rods.  Avoid lateral movement of the drive rods during 


the push and sampling processes, and if the probe is deflected by cobbles, or wavering of 


the rig, it is preferable to remove the probe, and retry to obtain a linear unwavering entry 


to avoid leakage along the outer wall of the casing.  To avoid potential surface leakage 


due to these difficulties, a surface seal of hydrated granular bentonite is recommended 


with the PRT system.   


 


2.6.2 Permanent Direct-push Soil Vapor Sampling Probes 


Direct-push techniques to install permanent soil vapor sampling probes involves use of a 


truck-mounted hydraulic ram to push hollow metal rods equipped with a drive point to a 


designated depth.  Table 1 describes the advantages and disadvantages of using direct 


push techniques over hollow-stem auger for installing soil vapor probes. 
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Figure 2. Direct-push soil vapor sampling probe (PRT; Geoprobe ®) 


 


Pro Direct Push Con Direct Push 


 Usually quicker and cheaper to install 


and cause less disruption to subsurface, 


therefore requires far less equilibration 


time prior to sampling. 


 Optimal for shallow-depth (up to about 


20 ft), or in conjunction with an on-site, 


mobile laboratory enabling real-time 


adjustments to the sampling program. 


 Allows soil vapor sample collection 


very close to the building minimizing 


concern about interpolation or 


extrapolation of data to conditions 


beneath the building 


 Multi-level sampling requires larger 


footprint. 


 Likely to fail in some lithologies (e.g. 


soil with cobbles, calcified sediments 


etc). 


 Difficult to obtain soil samples for 


chemical and physical analyses. 


 Difficult to install sand packs and 


bentonite seals through direct push 


rods. 


Table 1. Pros and Cons for direct-push technique over hollow-stem auger for probe 


installation. 


 


The soil vapor sampling probes consist of an implant of tubular stainless steel screen with 


a length of 6 inches, outer diameter of ¼ inch, and typically a pore size of 0.0057 inches.  


Note that the implant is not retrievable and at site closure must be abandoned in place.  


The implant is connected to a Teflon
®


 or nylon (Nylaflow
®
) sampling tube of sufficient 


length to reach the ground surface.  A direct-push rig (i.e., Geoprobe
®


) is used to push a 


series of drive rods to a designated depth.  When this depth is reached, the implant is slid 


down the bore of the drive rods and is attached to the drive point at the bottom.  Then the 


drive rods are removed, leaving the implant and drive point in the subsurface (Figure 3).  
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As the drive rods are removed the borehole may collapse around the sampling probe.  


Also, as the drive rods are removed a sand pack can be installed around the implant, 


followed by a hydrated granular bentonite seal extending to the ground surface.  A 


surface seal of hydrated granular bentonite is applied where the drive rods meet the 


ground surface.  


 


One of the potential drawbacks of soil vapor sampling probe implants is the difficulty in 


installing a sand pack and hydrated granular bentonite seal through the drive rods as they 


are removed from the borehole.  As a result, lateral movement of the sampling tubes and 


drive rods should be avoided to prevent atmospheric air from entering the soil vapor 


sample.  Soil vapor probes installed using direct push technique as described above are 


acceptable for human health risk assessment. 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Figure 3. Direct-push soil vapor sampling probe (implant type; Geoprobe®).   


 


3 NEAR-SLAB SOIL VAPOR SAMPLING 
The proper collection of near-slab soil vapor samples is a critical step in producing 


reliable concentration data.  A number of factors are important in ensuring the reliability 


of the data; each is discussed below.  Note that some regulatory agencies have specific 


guidelines for soil vapor collection that may differ from those within the Chevron 


Sampling Toolkit. Where possible, Chevron recommends following the Sampling 


Toolkit protocols unless specifically directed to do otherwise by local agencies. 


 


Prior to beginning a near-slab soil vapor sampling program, it is important to obtain the 


correct sampling equipment and to write a site-specific sampling plan.  Written 


documentation of the equipment used and the sampling processes employed is critical.  
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Consistency in equipment and sampling processes between probe locations and between 


multiple sampling events is important in order to minimize potential discrepancies in soil 


vapor concentration data. 


 


Chevron recommends that near-slab soil vapor probes be installed at a minimum 


two depths (when possible based on depth to groundwater) at each sampling 


location: one at a shallow depth (i.e. near ground surface, e.g. 5 ft bgs) and one at a 


deeper depth (i.e. close to groundwater capillary fringe). This is to help identify the 


likely source of soil vapors ( from the groundwater or from contaminated soils in the 


vadose zone). Also, given the typical screening rationale for near slab soil vapor 


sampling, in  general Chevron recommends conducting one round of near-slab soil 


vapor sampling (unless there is significant groundwater fluctuation at the site).  


  


3.1  Sampling Equipment 


Numerous types and combinations of tubing, connectors, valves, and pumps have been 


used for soil vapor sampling.  The tubing, gauges, and pump (if any) should be connected 


by tubing that is flexible, air-tight, and has a low capacity for adsorption of VOC’s.  


Teflon
®
 or Nylon tubing (marketed under the NylaFlow


®
 name) with ¼-” OD is 


recommended.  Tygon
®
, rubber, and Polyethylene tubing should not be used.  


Swagelok
®
 type connectors/fittings (Figure 4) should be used for all connections 


between tubing and other sampling components to ensure that fitting materials are 


not a source of VOCs.  These connectors are air-tight and reliable.  Hose clamps, push-


on barbed fittings, and other types of connectors should be avoided as they may not 


provide an air-tight seal.  The lack of an air-tight seal can allow air to enter the sample, 


thus diluting the vapor concentrations and compromising the integrity of the sample.  


Leak testing (discussed in Section 3.4) is used to ensure the integrity of soil vapor 


samples. 


 


A vacuum must be created in order to draw the soil vapor to the ground surface.  The 


vacuum can be created by a battery powered pump, a syringe, or a sampling container 


that is under a vacuum (such as a Summa
TM


 canister, discussed below).  If a pump is 


used, it is important to ensure that the sample collection point is on the intake side 


of the pump.  This will prevent any contaminants present in the pump from being drawn 


 


Figure 4. Swagelok
®
 connectors (image from equipsales.com) 
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into the vapor sample.  A typical soil vapor sampling train using a helium shroud (for 


leak detection) and a flow-calibrated pump (for purging) is shown in Figure 5.  


 


Although a number of sampling containers have been used for soil vapor sample 


collection, including Summa
TM


 canisters, Tedlar
®
 bags, Cali-5-Bond


®
 bags, syringes, and 


sorbent sampling tubes, at Chevron sites, Summa
TM


 canisters (Figure 6) are required 


for soil vapor samples, for they provide samples with the highest possible integrity 


when collected using the appropriate sampling protocol.  Tedlar
®


 bags are not 


recommended, primarily because of the concerns about integrity of soil vapor samples 


beyond a holding time of 48 hours as well as presence of trace levels of VOCs in new 


Tedlar bags (Hartman, 2006).  Soil vapor samples can be collected in syringes for on-site 


soil vapor analyses only where the sample is immediately injected into a gas 


chromatograph (GC). 


  


Figure 5. Picture of a sampling system for soil gas sampling train leak test, soil gas 


purging and sampling (Adapted from ARCADIS) 


 


A Summa
TM


 canister is a stainless steel, gas-tight, opaque and laboratory-certified clean 


sample container with a passivated internal surface.  The passivation process utilizes 


electro polishing and chemical deactivation to create a chemically inert surface.  


Containers range in size from < 1 L to 15 L and are provided by the analytical laboratory.  


Canisters are typically certified clean at the 10 % level (i.e. every one out of  


10 canisters is certified after cleaning) or at the 100 % level (i.e. every canister is certified 


after cleaning).  The cleaning process is the same for both certification levels and utilizes 


dilution, heat, and high vacuum.  The certification process utilizes EPA Method TO-15 


(GC/MS) to ensure that VOC concentrations are <1 ppbv.  It is acceptable to use 


canisters certified at the 10% level for soil vapor sampling activities.  However, the 


use of 100 % certified canisters is required for sub-slab soil vapor, indoor air and 


ambient air sampling in order to minimize potential interferences in analyzing low 
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VOC concentrations for human health risk assessment.  The required size of the 


canister depends upon the laboratory’s capabilities.  Before ordering canisters, contact 


the laboratory to inquire about what size canisters are required to meet the 


reporting levels necessary to meet site data quality objectives.  


 


After cleaning, the canister is evacuated until a vacuum of 29.9 in Hg is obtained.  The 


canister will hold a vacuum of greater than 25 in Hg for more than 30 days.  The 


maximum holding time for canisters following sample collection varies from state to 


state.   Check the locally applicable regulations to determine the maximum holding time 


for the site in question.  As discussed below, the soil vapor sample flows into the canister 


due to the pressure gradient between the vadose zone and the canister.  A flow 


controller/particulate filter, provided by the laboratory, controls the vapor flow rate into 


the canister.  Be aware that the flow controller may be defective and it is best practice to 


have some extra available.  


 


 


Figure 6. 6 L Summa
TM 


 canister with ¼” stainless steel bellows valve (image from Air 


Toxics Ltd.)  


 


Regardless of the design of the sampling equipment, there are a number of important 


topics to address in order to obtain reliable soil vapor concentration data.  These topics 


are discussed below. 


 


3.2  Field Activities Prior to Sampling/Documentation 


Written documentation of field conditions during sampling is required.  This includes 


weather conditions (temperature, barometric pressure, wind direction and speed, 


humidity, degree of cloud cover); surface soil conditions (presence of standing water, wet 


soil, irrigation activities, etc.) and groundwater elevations.  Some agencies are concerned 


that the rain will affect the validity of the sample (> 0.5 inch precipitation during 24-hour 


period as in California EPA, 2012). Under wet soil conditions, one should follow the 


state soil vapor sampling guidance for detailed requirements on soil gas sampling or 


consult with Chevron project manager if no such state guidance exists.  Maintain detailed 
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field records of all activities, conditions, and sampling processes, including names of 


field personnel, dates and times, etc.  It is important to maintain consistency in sampling 


activities between sampling events (e.g., purging volume and purge rate, sampling 


volume, leak testing methods, equipment used).  Carefully plan all sampling activities to 


maintain consistency between sampling events and to avoid errors that can affect soil 


vapor concentrations.  


 


3.3  Equilibration Time 


The installation of soil vapor sampling probes can introduce oxygen into anaerobic 


portions of the vadose zone.  An equilibration time is required to account for the effects 


of soil vapor probe installation; this allows for equilibration of vapor component 


concentrations between the probe and subsurface (API 2005).  Soil vapor samples should 


not be obtained until after the equilibration time is reached.  Probes installed using 


hollow stem or hand auger methods should be allowed at least 48 hours of 


equilibration time while probes installed using direct-push techniques should be 


allowed at least two hours of equilibrium time (California EPA, 2012). 


 


3.4  Evaluating Leaks in Sampling Train 


Leakage of atmospheric air into the sampling equipment during sampling can 


compromise sample integrity and dilute measured soil vapor hydrocarbon concentrations, 


possibly to the point of an incorrect decision such as failing to identify a concentration of 


concern (i.e., a “false negative”).  Contaminants in ambient air can also enter the 


sampling system and be interpreted as originating from diffusive transport from a 


subsurface source (i.e., a “false positive”).  Air leakage can occur at the land surface into 


the probe and, more typically, through loose fittings in the above-ground sampling 


equipment. 


 


Leakage of air into the below-ground sampling system is unlikely if the probe has been 


properly constructed and a proper bentonite or concrete surface seal (described earlier) 


has been emplaced.  Temporary (direct-push) probes are most susceptible to leakage 


around the rods.  Sub-slab soil vapor sampling probes also are susceptible to leakage of 


indoor air due to the difficulties of ensuring a proper seal between stainless steel probe 


and slab concrete.  Sampling equipment must be thoroughly inspected to ensure tight 


fittings between all components.  Be aware that leakage locations may not be obvious.  


Elevated O2 concentrations in samples from deeper depths in multi-level probes may be 


indicative of leakage, but in some cases this alone would not provide definitive evidence 


for leakage.  If O2 concentrations remain high with increasing depth and petroleum 


hydrocarbon concentrations are also high, this is evidence that leakage is likely to be 


occuring.   To minimize the potential for leakage, the soil vapor sampling rate should 


be kept at < 200 mL/min per EPA guidance (Section 3.6).  Repair or replacement of 


the sampling probe may be necessary if it is determined that leakage through the probe is 


occurring.  Refer to state or regional guidance to determine if a prescribed course of 


action applies for probe replacement. 
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After the soil vapor sampling ports and probes are constructed and installed and soil 


vapor has equilibrated, leaks in the sampling train should be tested, including a complete 


shut-in test and system leak test.   


 


3.4.1 Shut-in Test 


After the soil vapor probe construction, soil vapor sampling probe installation, and 


sufficient time for the soil vapor to reach equilibrium, a shut-in test should be conducted 


to check for leaks in the above-ground sampling system. The equipment set-up for shut-in 


test is also shown in Figure 5. In this case, the helium shroud and the Tedlar bag may not 


be needed. To conduct a shut-in test, assemble the above-ground valves, lines and fittings 


downstream from the top of the probe as shown in Figure 5. The Swagelok valve-1 and 


Summa Canister valve are kept closed, evacuate the system to a minimum measured 


vacuum of about 100 inches of water using a purge pump and close Swagelok valve-2. 


Observe the vacuum gauge connected to the system with a “T”-fitting for at least one 


minute or longer. If there is any observable loss of vacuum, adjust the fittings until the 


vacuum in the sample train does not noticeably dissipate. After the shut-in test is 


validated, the sampling train should not be altered. The vacuum gauge should be 


calibrated and sensitive enough to indicate a water pressure change of 0.5 inches. If the 


shut-in test failed, then specific measures are needed such as tightening all the fittings 


and repeating the test until it is validated before proceeding to the next test.  


 


3.4.2 Leak Test 


3.4.2.1 Leak test tracer 


A tracer is used to test for an ambient air leakage into the sampling system.  Numerous 


tracer compounds have been referenced in regulatory and industry guidance documents, 


including isopropanol, isobutene, propane, butane, helium, and sulphur hexaflouride.  


Chevron does not recommend use of isopropanol because, due to its high vapor 


pressure, even a small leak will result in laboratory dilutions that will compromise the 


data quality objectives (i.e. reporting limits higher than screening levels). Chevron does 


not recommend use of isobutene, propane, or butane as leak detection tracers because 


their purity cannot be easily verified, resulting in a likelihood of low level impurities such 


as BTEX compounds.  Chevron does not recommend use of sulphur hexaflouride 


because it has a very high greenhouse gas potential, and therefore difficult to acquire and 


use as a tracer compound.  Chevron does not recommend use of Freon because it is not 


possible to determine the degree of leakage that has taken place and there is a possibility 


that Freon is present in the soil gas due to ubiquitous use of Freon as coolant for air 


conditioning units. Chevron recommends use of laboratory grade helium as a leak 


detection tracer gas where practical to do so, based on accessibility. Helium is readily 


available, has low toxicity, does not disrupt analytical measurements, will not be found at  


fuel contaminated sites, and has a high purity. Small volume bottles of helium can be 


purchased at party stores but contain industrial grade helium, which may contain organic 


compounds as impurities.  Lab grade helium is recommended, and will require time for 


the sampling crew to acquire through the analytical laboratory or an alternate source. A 


possible drawback of helium is that its small molecular size may cause it to permeate the 


sampling materials more readily than larger VOC molecules (Hartman, 2006).   Of all the 
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tracer compounds described in various regulatory guidance documents, only the leak 


detection method using helium gas provides a quantitative estimate of leakage rate.  If 


lab-grade helium supply is scarce (as has been recently reported), Chevron 


recommends using 1,1-difluroethane (1,1-DFA) as an alternative leak tracer gas, 


with prior concurrence from EMC project manager and ETC.  
 


Small amounts of sample train leakage may be permissible, subject to regulatory 


standards and analytical limits applicable to the site. For sites located in California, 


Chevron follows the CAEPA guidance (CAEPA, 2012) and recommends a 


maximum leak percentage of 5% be used to determine sample validity. For sites 


located outside California, Chevron recommends a maximum leak percentage of 


10% be used to determine sample validity. This is consistent with the VI guidance in 


New Jersey (NJDEP 2012). The presence of any leakage should be recorded, as should 


all techniques used in the leak testing process.  Maintain consistency of the leak testing 


process over multiple sampling events.  


 


Where multi-level soil vapor probes are intended to acquire soil vapor concentrations to 


be used either as a basis for an attenuation factor screening step, or as a source term for 


Johnson & Ettinger modeling, leakage of as much as 10% may allow back calculation of 


an adjusted soil vapor concentration. However, this may not be possible if the overall 


compounds of interest concentrations are low, and the reporting limits have been 


increased above acceptable screening values due to the necessity to dilute the sample to 


avoid loading the GC column with tracer gas.  In such cases, the probes must be re-


sampled. 
 


3.4.2.2  Leak test using helium as a tracer 


The New York State Department of Health (NYSDOH, 2006) has prepared guidance for 


using helium as a tracer gas, suggests construction of a shroud around the sampling probe 


but not the sampling train.  To test the integrity of the whole sampling train,  Chevron 


recommends building a shroud to cover the entire sampling train (probe to Summa 


canister) in order to detect possible leaks in all fittings and tubing of the sampling 


system (Figure 5 and Figure 7).  This enables detection of helium ingress into the 


sampling train and can be used to estimate the leakage rate as shown at the end of this 


section. The shroud should be filled with helium before purging the sampling point.  It is 


important to ensure that the pressure in the shroud is close to atmospheric pressure, so 


that normal sampling conditions exist (NYSDOH, 2006).  Introducing helium from a 


pressurized cylinder for several seconds will generally be sufficient to create 


concentrations in the shroud up to 10% by volume or higher. The helium 


concentration in the shroud should be monitored and maintained relatively stable at 


the target concentration, i.e. 10% or higher (CAEPA, 2012) during the course of soil 


vapor sampling.  This can be done with a helium detector connected to a port on the 


shroud.  Portable detectors are available for rental. It is required that the selected portable 


detector have a minimum helium detection limit of 0.5% by volume.    
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The following guidance on constructing the helium shroud is adapted from the EPRI 


Reference Handbook for Site-Specific Assessment of Subsurface Vapor Intrusion to 


Indoor Air (EPRI, 2005).  The shroud can be in the form of a clear plastic container (e.g. 


large Tupperware™ or Rubbermaid
®


 container or a tent made of clear plastic sheet large 


enough to surround the soil vapor probe and valves and fittings at the top of the probe as 


in Figure 5 and Figure 7.  The shroud will typically have three ports, one for helium 


addition, one port for monitoring helium concentration inside the shroud and another port 


for the ¼-inch Nylon tubing coming out of the shroud for the vacuum pump located 


outside the shroud. 


 


Chevron recommends using one Summa canister under a helium shroud for leak-test           


(helium checking in the soil gas sample) and soil vapor sampling (chemical analysis in 


the soil vapor sample) simultaneously. A separate Summa Canister is not needed for leak-


test. Figure 5 illustrates conducting a simultaneous leak-test and soil vapor sampling from 


a sub-slab soil vapor sampling point.  In this case, the Tedlar bag may not needed and the 


Swagelok valve 2 remains closed. Turn on the Summa canister valve to collect a soil 


vapor sample for analysis of helium and chemicals in the lab. To access the sampling 


train, the shroud can be lifted and the canister valves opened.  The shroud can then be 


placed back again on the ground/floor and filled with helium within a half-minute or less.  


The samples typically take at least 5 minutes to fill, so the first few seconds of no helium 


in the shroud is not problematic as long as the helium concentration in the shroud is 


maintained relatively stable at the target concentration.  


 


The analytical laboratory should be notified that helium is to be used as a leak 


detection tracer prior to sampling. The integrity of the soil vapor samples can be 


assessed by estimating the % leakage as follows. 


 


100
)(ug/m shroud  theinside  measuredion  concentrat  helium  average


)(ug/m sample vapor  soil  in  theion  concentrat  helium
%


3


3


leakage


 


 
3.5 Purging 


The US EPA conducted a comparison of chlorinated hydrocarbon soil vapor 


concentrations collected utilizing a broad range of purge volumes (0.5 to 100L) at a site 


with relatively coarse-grained soils and found no significant differences based on the 


purge volumes (DiGiulio et al 2006b). McAlary and Creamer (2006) performed similar 


experiments at a Chevron research site for high concentration petroleum hydrocarbon 


vapors and also observed no effect in sample concentration as a function of purge 


volume. While it is not clear to what degree purging may affect sample concentration, all 


regulatory guidance requires stagnant air in the sampling tubes be removed prior to 


sample collection. This is believed to ensure that the soil vapor sample is representative 


of actual soil vapor concentrations.   


 


Field notes containing information about the above-ground sampling equipment and 


below-ground tubing length and inner diameter should be used to calculate the “dead 
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volume” to be purged.  The “dead volume” should also include the borehole sand pack. 


The volume of a sample container, such as a Summa
TM


 canister (which is not used during 


purging), should not be included in this calculation.  Check to make sure that all 


connections, fittings, etc. are tightly fit in the sampling equipment prior to purging.  


 


Figure 7. Helium shroud used for leak-testing soil vapor sampling train. 


 


Figure 5 also shows the equipment set-up recommended by Chevron when purging a soil 


vapor sampling port. In some cases, the regulatory agency requires one to develop the 


number of purging volumes. In that case, as shown in Figure 5, a battery powered, flow-


calibrated pump and a Tedlar bag can be used to purge the system and determine the 


number of required purge volumes. The purging gas collected by the Tedlar bag is 


analyzed on site for chemical concentrations till the concentrations become stabilized. 


From the volume of gas purged which is measured by the flow-calibrated pump, the 


number of purging volume can be determined and recorded and then the  soil vapor 


sampling can proceed. If the number of purging volumes is not required, Tedlar bag only 


serves as a collector of purging gas to protect the environment from potential adverse 


impact from the contaminants in the soil vapor.    


 


The maximum flow rate for purging should not exceed the flow rate limit used for 


subsequent sampling (< 200 mL/min).  Guidance documents from different agencies 


recommend different purge volumes, ranging from 1 to 10 purge volumes (CSDDEH, 


2002; API, 2004, CAEPA, 2012).  Chevron recommends that 3 volumes be purged 


unless otherwise required by applicable guidance.  The purge test data (calculated 


purge volume, purging rate, and duration of purging) should be recorded for each soil 


vapor sampling point.  It is important to ensure that the same purge volumes and rates are 


used at a given probe for each sampling event.   


 


For fine-grained soils large sample volumes are often not possible or difficult to collect.  


Also, if large sample volumes are attempted, the chances of leakage in the sampling train 


increase.  A larger sample volume also increases the uncertainty about the location of soil 


vapor sampled.  Given these uncertainties, it is best to minimize the “dead volume” that 


needs to be purged in the sampling train.   


 


 







  ETC Soil Vapor Sampling Technical Toolkit, Version 1.8, March  2013 
 


  20 of 34 


Copyright© 2013 Chevron Energy Technology Company 


Company Confidential 


 


3.6 Sample collection 


There are numerous combinations of tubing, connectors, pumps, and sampling containers 


that have been used for soil vapor sample collection.  As noted above, the design of the 


sampling equipment should be such that the dead volume is minimized in order to keep 


the necessary purge volume small.  In all cases, a vacuum is used to draw soil vapor from 


the subsurface to the sample container.  Note that equipment must be decontaminated 


prior to sampling, shut-in test should be performed before purging and sampling, and 


leak-testing should be performed during the sampling process.  An example of the 


equipment arrangement used for soil vapor purging (with a flow-calibrated pump) and 


sampling (with Summa
TM


 canister) is shown previously in Figure 5. In Figure 5, to 


collect a sample, Swagelok valve 1 and the Summa canister valve should be open and 


Swagelok valve 2 should be closed. The soil vapor sample collected will be analyzed for 


helium (for leak test), COCs and fixed gases.  


 


The exact procedure used in obtaining a soil vapor sample will vary as a function of the 


equipment used, but the following considerations are important to ensure that a high 


quality sample is collected.   


 


3.6.1 Vacuum And Flow Rate Considerations 


The vacuum and resulting sampling flow rate should be minimized in order to limit 


enhanced volatilization of VOCs from water and soil into the soil vapor sample.   


Consistency in vacuum and sample flow rates should be maintained between sampling 


probes and over multiple sampling events.  The vacuum and flow rate should be 


documented in the field notes. A flow rate between 100 ml/min and 200 ml/min and a 


vacuum less than 100 inches of water (approx. 7.3 in Hg at 4
o
C) should be maintained 


during purging and sampling  (California EPA, 2012).   


 


The Summa
TM


 canister system utilizes a flow controller to control the flow rate.  The 


flow controller contains a critical orifice flow restrictor intended to maintain a relatively  


constant flow rate over a 0.5 to 8 hour period, even though the vacuum in the canister is 


decreasing over that time (which would otherwise cause the flow rate to concurrently 


decrease).  A vacuum gauge is built in to the flow controller to monitor sampling 


progress.  The laboratory (e.g., Eurofins Air Toxics Inc.) sets up the flow controller for 


the flow rate specified.  Table 2 shows the range of flow rates for given sampling time 


intervals.  A particulate filter is built into the flow controller device which serves to 


prevent particulates from fouling the flow controller or entering the Summa
TM 


canister.  


The recommended sampling time interval for soil vapor samples is approximately 30 


minutes, but in any case the flow rate should not exceed 200 mL/min. 


 


Sampling Interval (hrs) 0.5 1 2 4 8 12 24 


6 L Canister 167 83.3 41.7 20.8 11.5 7.6 3.5 


1 L Canister 26.6 13.3 6.7     


Table 2. Flow rates (mL/min) for given sampling time intervals using the flow controller 


(from Eurofins Air Toxics Inc.) 







  ETC Soil Vapor Sampling Technical Toolkit, Version 1.8, March  2013 
 


  21 of 34 


Copyright© 2013 Chevron Energy Technology Company 


Company Confidential 


 


3.6.2 Other Sampling Considerations 


Once the above listed topics have been addressed, after making certain that all 


connections between the Summa
TM


 canister, flow controller, and all other portions of the 


sampling equipment are tight, and arrangements have been made with the analytical 


laboratory regarding sample shipment and analysis, soil vapor sampling can commence.  


Sampling of all probes should preferably be completed within a one day time period, with 


a maximum collection period of one week.  Sample collection from a purged soil vapor 


probe should begin as soon as possible once purging is completed.  Leak-testing should 


be performed concurrently with sampling as described above.  To begin sampling, open 


the valve on the Summa
TM


 canister.  As the canister fills, observe the vacuum gauge on 


the flow controller to ensure that the vacuum in the canister is decreasing over time.  If 


the flow controller is working correctly, the planned sampling completion time will be 


reached when the canister vacuum has decreased to 5 in Hg.  Note that low permeability 


soils characterized by low soil vapor flow rates may require sampling to cease before the 


canister vacuum has decreased to 5 in Hg.   


 


Quality control (QC) of soil vapor samples must be addressed through the collection 


of equipment blanks and field duplicates.  An equipment blank should be collected at 


the site during sampling activities by collecting a sample of clean air or nitrogen through 


the probe materials before installation in the ground. Analysis of the equipment blank can 


provide information on the cleanliness of new materials and/or the effectiveness of 


decontamination procedures used in the field.  Clean stainless steel, Nylon or Teflon
®


 


tubing and a certified regulator should be used.  Only 100% certified canisters (the 


sample canister and the source canister/cylinder, if applicable) should be used to collect 


equipment blank.  Trip blanks were previously recommended, however with the use 


of 100% certified Summa
TM


 canisters, trip blanks are not necessary. 


 


At least one duplicate sample should be obtained each day of sampling, or from at least 


10 % of the samples obtained.  A duplicate sample should be collected by using a splitter 


(such as a T fitting) located between the flow controller and sample canisters, with 


separate sampling tubes connecting the splitter to two Summa
TM


 canisters as shown in 


Figure 8.  The flow controller must be set such that the flow rate from the sampling probe  


is < 200 mL/min; this will double the required sampling time since two canisters are 


being filled simultaneously.  


 


After sample collection, canisters must not be chilled since contaminants may 


condense in the canister at low temperatures.  Make certain that all samples are 


correctly and clearly labeled.  Follow standard chain-of-custody procedures, including 


noting the final canister vacuum and serial numbers of the canisters and flow controllers.  


The laboratory checks the vacuum on receipt to ensure that there were no leaks during 


shipment.  See Section 3.1 for canister maximum holding time information.  Document 


all procedures, sampling times, conditions, problems, etc 


 


If the initial assessment of subsurface soil vapors indicates potential for vapor intrusion to 


indoor air, further characterization will usually require entry into the affected building(s) 
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to conduct sub-slab vapor sampling and concurrent indoor and ambient outdoor air 


sampling as described in the following sections.  EMC environmental attorneys will be 


able to help in getting the necessary access agreements before these sampling activities 


commence.   


 
 


Figure 8. Soil vapor sampling train using two Summa canisters for a sample and a 


duplicate sample (Adapted from ENSR) 


 


4 SUB-SLAB VAPOR SAMPLING 


4.1 Sub-slab soil vapor probe installation  


Sub-slab vapor sampling probes allow for collection of soil vapor data from directly 


beneath the slab from a layer of granular fill material that is highly permeable and well-


drained for structural purposes.  These samples are useful to evaluate a possible 


relationship to indoor air samples and are recommended if indoor sampling is deemed 


necessary.  It is critical to obtain building construction details as much as possible (i.e., 


slab thickness, depth and type, presence of vapor barrier, location of utility trenching etc) 


to appropriately locate sub-slab vapor sampling locations.  Sub-slab sampling may not 


be possible when groundwater or a partially saturated capillary fringe is present 


directly below the slab. Do not drill through the slab if it is suspected that the 


penetration could allow groundwater to enter the building during high water table 


conditions.  Also, it is important to determine prior to drilling if the slab has a vapor 


barrier; if so, make sure the vapor barrier is not punctuated during the drilling.  


Drilling through tension slabs is not recommended.  Tension slabs contain embedded 


steel cables that have been pulled tight after the concrete has cured.  The tension in the 


cables strengthens the slab and helps prevent cracking.  The slab can be damaged if a 


cable is cut during drilling.   


 


Petroleum hydrocarbons are amenable to aerobic biodegradation.  Therefore, a 


conservative approach supports obtaining soil vapor samples at the center of the slab 


where lowest oxygen concentrations in soil are likely to occur (California EPA 2011) and 


away from utility conduits,.  At least two probes should be placed, for foundation area 
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up to 5000 ft
2
 with one located in the center of the slab, and the other in the likely 


direction of potential subsurface impacts, (California EPA, 2005, 2011).  US EPA 


recommends several probes for single-family dwellings to assess spatial variability (e.g., 


3 to 5; DiGiulio, 2006a).  


  


Prior to drilling holes in a slab, identify and mark utilities coming into the building from 


the outside (e.g., gas, water, sewer, electrical lines) and determine any internal locations 


where utilities penetrate the slab (e.g., furnace, water heater, circuit breaker box, water or 


sewer lines).  Avoid installing sub-slab monitoring points where the utilities 


penetrate the slab as these may be potential entry points for downward oxygen 


migration through the slab. Also, avoid installing sub-slab points along straight-line 


points where utility trenches may have been installed beneath the slab during 


building construction.   


 


Prior to fabrication of sub-slab vapor probes, remove carpeting from the drilling location, 


if present.  This can be done by cutting a small ½ inch square flap that can be glued back 


down after the probe is installed.  Obtain any available information (e.g., from the owner, 


construction plans) to determine the thickness of the slab.  Do not drill a pilot hole to 


assess the thickness of a slab.  As illustrated in Figure 9, use a rotary hammer drill to 


create a “shallow” (e.g., 2.5 cm or 1 inch deep) “outer” hole (e.g., 2.2 cm or 7/8 inch 


diameter) that partially penetrates the slab.  Do not completely penetrate the slab with the 


shallow hole.  Use a small portable vacuum cleaner to remove cuttings from the hole.  


Removal of cuttings in this manner in a non-penetrated slab will not compromise soil 


vapor samples because of lack of pneumatic communication between sub-slab material 


and the vacuum cleaner. 


 


Next, use the rotary hammer drill to create a smaller diameter “inner” hole (e.g., 0.8 cm 


or 5/16 inch diameter) through the remainder of the slab and some depth (e.g., 7 to 8 cm 


or 3 inch) into sub-slab material.  Drilling into sub-slab material will create an open 


cavity which will prevent obstruction of probes by small pieces of gravel. 


 


The basic design of a sub-slab vapor probe is illustrated in Figure 10.  Once the thickness 


of the slab is known, tubing should be cut to ensure that the probe tubing does not reach 


the bottom of the hole (to avoid obstruction of the probe with sub-slab material).  


Chevron prefer use of stainless steel tubing materials although recent data 


comparing the performance of Teflon
®
 and Nylon tubing with stainless steel tubing 


suggest that it would be appropriate to use these materials for constructing the sub-


slab vapor probes too (Hartman 2008). An advantage in using Nylon and Teflon
®


 


tubing is that there will likely be fewer sealing difficulties between the probe and 


concrete. If using stainless steel, construct sub-slab vapor probes from small diameter 


(e.g., 0.64 cm or ¼ inch outer diameter (OD) x 0.46 cm or 0.18 inch inner diameter (ID)) 


chromatography grade 316 stainless steel tubing and stainless-steel compression to thread 


fittings (e.g., 0.64 cm or ¼ inch OD x 0.32 cm or ⅛ inch (ID) Swagelok
®
 or NPT female 


thread connectors) as illustrated in Figure 10.  Use stainless-steel to ensure that 


construction materials are not a source of VOCs. Brass fittings (tubing, nipples and 
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couplings) readily available at hardware stores are machined using cutting oils and could 


be a potential source of trace level VOCs and as such are not recommended to be used for 


constructing sub-slab vapor probes.  In addition, use of Teflon
®
 tape is recommended on 


any NPT threaded joints to ensure a good seal and to reduce the torque needed install and 


remove the probe plug, thus reducing the stress on the cement bond.  


 


Set the sub-slab vapor probe in the hole. As illustrated in Figure 10, the top of the probe 


should be completed flush with the slab and have recessed stainless steel plugs so as not 


interfere with day-to-day use of the building.  The seal between the stainless steel sub-


slab probe and the concrete floor is a common source of leakage.  Modeling clay or 


cement is typically used for surface seals.  Unfortunately, there are few sealants that are 


non-adsorptive, do not give off vapors, and adhere well to both concrete and metal 


surfaces. Hydrating (swelling) cement adheres reasonably well to concrete, but not as 


well to metal tubing, so it is not unusual for the tubing to spin while fittings are being 


attached.  Attaching all fittings before the probe is installed may minimize stresses on the 


seal. Mix a quick-drying Portland cement which is “VOC free” with water (e.g. hydro-


cement available at building supply stores) which expands upon drying to ensure a tight 


seal) to form a slurry, Inject or push the slurry into the annular space between the probe 


and outside of the “outer” hole. Allow the cement to cure for at least 24 hours prior to 


sampling.   


 


4.2 Sub-slab soil vapor sampling train tests, purging and sampling 


After sub-slab soil vapor sampling probes are installed and soil vapor reaches 


equilibrium, a shut-in test should be done before purging and sampling. The procedures 


of shut-in test and leak test while sampling are the same as described in section 3 and as 


shown in Figure 5 and Figure 7.  


 


After shut-in test, the probe is ready for purging and sampling. Please refer to section 3 


for procedures of purging and sampling. For sub-slab soil vapor sampling, 1 L 100 % 


certified Summa
TM 


canisters are preferred in order to minimize the volume of soil 


vapor collected.  Collecting a smaller sub-slab sample will minimize the duration of 


inconvenience to the building occupants by minimizing the amount of time the helium 


shroud has to be monitored. 


 


5 INDOOR AND AMBIENT (OUTDOOR) AIR SAMPLING 


In some situations, it may be necessary to conduct indoor air and ambient air sampling to 


assess the potential for vapor intrusion to indoor air from subsurface contamination.  It is 


recommended to collect these concurrently with the sub-slab soil vapor samples.  
Indoor air samples may contain BTEX and other VOCs within the concentration ranges 


commonly seen as background values measured at sites where no subsurface petroleum 


hydrocarbon contamination is known to be present. Unfortunately, these background 


VOC concentrations are also within (or even greater than) the range of risk-based 


concentrations (RBC) assuming a cancer risk range of 1E-06 to 1E-04 or hazard quotient 


of 1 (Figure 11, from Dawson & McAlary, 2009).  There are many sources of 


background contamination inside buildings.  Materials and substances commonly found 
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in commercial and residential settings, such as paints, paint thinners, gasoline-powered 


machinery, building materials, cleaning products, dry cleaned clothing, and cigarette 


smoke, can potentially contribute to VOC detections in indoor air testing. Table 3 shows 


a list of common household petroleum – related VOC sources (NJDEP 2005). In urban 


areas, outdoor air also often contains background concentrations of VOCs that exceed 


 


 


 


 


 


 


 


                                                                                                                                                                                                                                


 


 


 


 


 


 


 


 Figure 9. (a)Drilling through a slab, and (b) inner and outer holes (EPA). 


 


 
Figure 10.  (a) Stainless steel sub-slab vapor probe components; (b) general 


schematic of sub-slab  vapor probe and (c) completed sub-slab vapor probe. (EPA) 
 


risk-based indoor air target levels.  Therefore, outdoor ambient air samples should be 


collected whenever indoor air samples are collected to characterize the contribution 


from outdoor air.  It is not recommended to collect indoor air samples from buildings 


outside the assessed footprint of VOCs in the subsurface in an attempt to characterize the 


contribution from indoor sources, because consumer products, building materials and 


occupant habits vary from building to building.  
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5.1 Indoor Air Sampling 


Given the multitude of sources for VOCs in indoor air and that for some VOCs, the 


background indoor air concentrations could exceed the risk-based concentrations, it is 


critical to carefully plan any sampling event.  Specifically for benzene in urban 


environments, indoor air sampling is not considered to be a first choice assessment option 


for residential structures unless the State has raised the acceptable indoor air benzene 


values above ambient levels. This toolkit makes recommendations on the key 


elements of the plan.  The project team should also consult appropriate state 


guidance for detailed information on indoor air sampling strategies, building 


inspection/surveys and household products inventory forms (e.g., NYSDOH 2005, 


2006, MADEP 2002, California EPA 2011, ITRC 2007).  


 


Indoor air sampling may require multiple visits to the subject building(s).  A pre-


sampling site visit should be arranged at least 24 hours in advance of the sampling 


(NYSDOH 2005, MADEP 2002, California EPA 2011). This is used to interview the 


occupants and doing a building survey to gather the following information. 
 


 Contact information for the occupants and owner 


 Type of building construction 


 Foundation characteristics 


 Heating, Ventilating and Air Conditioning (HVAC) system details 


 Water wells and sewage disposal 


Figure 11. VOC concentrations in background indoor air compared to RBC. 
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 Potential indoor sources of VOC vapors, particularly those containing hydrocarbons, 


such as fuels, combustion products, cleaners, solvents and lubricants containing 


petroleum distillates and tobacco products. It is advisable to remove consumer 


products that contain VOCs or SVOCs from the building and any attached garage or 


shed at the time of the pre-sampling survey.  Any unavoidable exceptions should be 


documented (including appropriate photographs) and highlighted with the results of 


the indoor air analysis. 


 Plan view showing the sampling location(s) and pertinent information on floor layout 


including chemical storage areas, garages, doorways, stairways, basement sumps, 


plumbing and electrical conduits, elevator shafts etc. 


 Potential outdoor sources of VOCs in ambient outdoor air.  This will include a 


diagram of the area surrounding the building(s) being sampled showing potential 


sources such as service stations, repair shops, retail shops, landfills etc. 


 


Indoor air sampling should be done in an environment that is representative of normal 


building use. Heating and air conditioning systems should be operated normally for the 


season and time of day. Use 6 L 100% certified Summa
TM


 canisters placed in the 


center of the room on the lowest floor at 3 to 5 ft above floor level to provide  a 


sample representative of the breathing zone.  In order to mimic the anticipated daily 


exposure by inhalation, the sampling duration for commercial/industrial buildings is 


8 hours and for residential building is 24 hours (California EPA 2011).  Upon 


deployment of the sampling equipment, the Building Survey Form is updated to include 


the location of the sampling equipment, time, date, identification number, and 


environmental conditions.  


 


As far as possible, the following activities should be avoided during the indoor air 


sampling event.  Any unavoidable exceptions should be documented and highlighted with 


the results of the indoor air analysis: 


 Allowing containers of gasoline or oil within the building or garage area, except for 


heating fuel oil tanks. 


 Cleaning, waxing or polishing of furniture or floors (if cleaning is needed, use water 


only). 


 Smoking cigars, cigarettes or pipes. 


 Using air fresheners or odor eliminators. 


 Using materials containing VOCs (dry markers, white out, glues, etc.). 


 Using cosmetics including hairspray, nail polish, nail polish removers, perfume, and 


cologne. 


 Applying pesticides. 


 


5.2 Outdoor Ambient Air Sampling 


Chevron recommends collecting ambient air samples at the same time the indoor air 


samples are collected.  This will provide information about outside influences on indoor 


air quality.  The outdoor ambient air sample will identify vapors from automotive fuels 


and exhaust, point sources such as gasoline stations, stack emissions and possible unique 


situations (paving crews, forest fires etc).  Use 6 L 100% certified Summa canisters 
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placed 3-5 ft above grade at an upwind location protected from the elements (wind, 


rain, snow or ice) on the upwind side of the building (5-15 ft away). It is 


recommended that ambient air sampling begin at least 1 hour prior to indoor air sampling 


and should continue at least 30 minutes prior to the end of the indoor air sampling period. 


 


6 ANALYTICAL TECHNIQUES 


The analytical methods used are specific to the components analyzed and the reporting 


limits required to meet the data quality objectives.  For example, reporting limits for fixed 


gases such as O2, CO2, N2, and CH4 of about 1% v/v are sufficient for interpretation; 


whereas VOCs such as benzene often have target concentrations in the low µg/m
3
 range 


or lower, although this varies considerably between States.  Analytical reporting limits 


for indoor air samples should be lower than the risk-based target indoor air 


concentration, unless it is technically impracticable.  Analytical reporting limits for 


soil vapor samples could be higher because soil vapor concentrations attenuate upon 


entry to indoor air to varying degree.  These could be estimated as a ratio of the indoor air 


target concentration to a conservative attenuation factor for the location of soil vapor 


sample (e.g., 1 for crawl space, 0.05 for sub-slab vapor and 0.002 for a deeper soil vapor 


sample in CAEPA 2011 VI guidance).  Confer with the laboratory and applicable 


guidance to ensure that the necessary detection limits are met. 


 


Before sampling and analysis begins, refer to applicable state and/or regional guidance 


and regulations to ensure that all requirements are complied with in sampling and 


analysis, including the number of analytes, analytical methods, reporting limits, and any 


requirement for state certification of the analytical laboratory.  Maintain consistency of 


analytical methods between sampling events, as this can help reduce uncertainties in data 


results and interpretation.  Table 4 provides a summary of required analytes for different 


samples and recommended analytical methods used for several common analytes during 


vapor intrusion investigations (adapted from API 2005).  


 


Prior to sampling and analysis, the specific chemical components of concern at the site 


should be identified.  These components commonly consist of the VOCs and SVOCs that 


have been identified as chemicals of interest at the site.  In addition, some regulatory 


agencies have specified which chemicals of interest must be included in the list of 


analytes.   


 


Prior to analysis, it is important to verify that a calibration for the chemicals of interest, or 


at a minimum calibration for the classes of chemicals of interest, has been developed.  


The mass spectrometer (MS) yields different response factors for different classes of 


compounds. The tracer compound (helium) used during leak testing should also be 


included in the list of laboratory analyses for soil vapor samples. A laboratory-


modified version of ASTM method D1946 may be needed because helium is not 


listed as an analyte in the method.  The analytical method used should be capable of 


quantifying these components at a concentration such that the subsurface vapor to indoor 


air exposure pathway can be adequately evaluated.   
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Table 3 Common household sources of petroleum hydrocarbons in background indoor 


air (Adapted from NJDEP, 2005) 


 


 


Chemical Common Household Sources


Acetone
Rubber cement, cleaning fluids, scented candles and nail 


polish remover


Benzene
Automobile exhaust, gasoline, cigarette smoke, scented 


candles, scatter rugs and carpet glue


1,3-Butadiene Automobile exhaust and residential wood combustion


2-Butanone (MEK)


Automobile exhaust, printing inks, fragrance/flavoring agent in 


candy and perfume, paint, glue, cleaning agents and cigarette 


smoke


Ethylbenzene
Paint, paint thinners, insecticides, wood office furniture, 


scented candles and gasoline


Formaldehyde
Building materials (particle board), furniture, insulation and 


cigarette smoke


n-Heptane
Gasoline, nail polishes, wood office furniture and petroleum 


products


n- Hexane
Gasoline, rubber cement, typing correction fluid and aerosols 


in perfumes


Methyl isobutyl ketone (MIBK)
Paints, varnishes, dry cleaning preparations, naturally found in 


oranges, grapes and vinegar


Methyl tert butyl ether (MTBE) Gasoline (oxygenating agent)


Naphthalene
Cigarette smoke, automobile exhaust, residential wood 


combustion, insecticides and moth balls


Styrene


Cigarette smoke, automobile exhaust, fiberglass, rubber and 


epoxy adhesives, occurs naturally in various fruits, vegetables, 


nuts and meats


Tertiary butyl alcohol (TBA) Gasoline (oxygenating agent)


Toluene


Gasoline, automobile exhaust, polishes, nail polish, synthetic 


fragrances, paint, scented candles, paint thinner, adhesives 


and cigarette smoke


1, 2, 4-Trimethylbenzene Gasoline and automobile exhaust


1, 3, 5–Trimethylbenzene Gasoline and automobile exhaust


2 ,2, 4-Trimethylpentane Gasoline and automobile exhaust


Xylenes, total
Water sealer, gasoline, automobile exhaust, markers, paint, 


floor polish and cigarette smoke
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6.1 VOCs/SVOCs 


Gas chromatography/mass spectrometer (GC/MS) methods are recommended for all 


VOC and SVOC analyses.  In the past we have recommended using EPA method TO-15 


for analyzing VOC and SVOC concentrations in all types of VI investigations, however, 


a number of studies (Hayes et al 2005, Picker 2005 and Digiulio et al 2006a) have 


compared analytical results using methods TO-15 and 8260B.  These data indicate that 


both give equivalent results down to levels as low as 10 g/m
3
.  TO methods and 


hardware are designed for measuring low VOC levels in ambient air and not for high 


concentrations likely to be seen in soil vapor samples (which can exceed 100000 g/m
3
).  


It is recommended that method 8260B be used for analyzing soil vapor samples and 


TO-15 be used for analyzing sub-slab vapor, indoor air and outdoor ambient air 


samples.  High concentrations in soil vapor samples can lead to system carryover, large 


dilutions and contaminated Summa
TM


 canisters increasing the potential for false 


positives, elevated reporting levels and problems associated with managing canisters 


(Hartman 2006). 


 


Naphthalene must be analyzed in all cases, and when using TO-15 (for sub-slab 


vapor, indoor air or outdoor ambient air), the laboratory must be notified of this 


request prior to ordering the Summa
TM


 canisters from the laboratory.  In method 


 


 
Table 4 (a) Required analytes for different samples and (b) recommended analytical 


methods used for several common analytes (Adapted from API 2005).  
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TO-15 the detector (i.e. MS) can be operated in either the full scan mode (for standard 


method detection limit of 1 to 5 g/m
3
), or selected ion monitoring (SIM) mode to 


improve the method detection limit (< 1 g/m
3
) for a selected set of analytes.  Sub-slab 


soil vapor samples should not be analyzed in the SIM mode for two reasons: One, it 


is not necessary as the risk-based soil vapor screening levels are generally higher than 5 


g/m
3 


(Hartman 2006) and two, there is a potential for interference from the natural 


organic matter in the soil (EPRI 2005). At this point, Chevron recommends using TO-


15 method to do naphthalene sample collection and the lab conducting analysis 


should utilize certain procedures specified Appendix E in CAEPA’s “Advisory 


Active Soil Gas Investigation” (CAEPA, 2012).  Chevron does not recommend using 


TO-17 method due to the lack of the universal acceptance by most regulatory 


agencies. Should the TO-17 method be required by the local agency, a detailed 


description of how soil vapor samples are to be collected in the field should be included 


with clear explanatory text and illustrative figures in work plan documents.  


 


6.2 Fixed Gases 


ASTM Method D1946, a gas chromatography/thermal conductivity detector (GC/TCD) 


method, is recommended for analysis of fixed gases, including O2 and CO2.  For CH4, 


ASTM Method D1946 can also be used, with a flame ionization detector (FID) in place 


of a TCD.  


 


6.3 Data reporting 


Soil vapor concentrations are reported in units of µg/L, µg/m
3
, ppmv, and ppbv.  Unlike 


concentration units for groundwater, these units are not directly interchangeable.  The 


molecular weight (MW) of the compound in question is a factor in the conversion from 


units of parts per billion (ppbv) to mass per unit volume (µg/m
3
) as follows (API 2005) 


assuming temperature at 273 K and pressure at 1 atm.:   


 


    MWppbionconcentratmgionconcentrat v  04.0/ 3  


 


USEPA website also provides a useful conversion spreadsheet at: 
http://www.epa.gov/athens/learn2model/part-two/onsite/ia_unit_conversion.html 


 


Data are usually reported in table format, which is adequate for understanding and 


interpreting soil vapor concentrations over time and space.  However, depth profiles for 


multi-level soil vapor sampling probes can be used in order to visualize changes in VOC 


concentrations and respiration/fixed gases over a given depth interval (as in Figure 12 


particularly for assessing biodegradation of petroleum hydrocarbon vapors).  Figure 12 


shows the vertical soil vapor profiles for benzene vapors sourced from the smear zone or 


dissolved groundwater plume and oxygen suggesting that downward diffusion of oxygen 


from surface may have contributed to the significant attenuation of benzene over a 10-ft 


depth interval due to the aerobic biodegradation of benzene diffusing upward. On the 


other hand, if higher soil vapor concentrations are detected in the shallower probes than 


in the deeper probes, it is usually an indication of soil vapors sourced from hydrocarbon 



http://www.epa.gov/athens/learn2model/part-two/onsite/ia_unit_conversion.html
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impacted soil in the vadose zone.  Plotting data in visual formats often enhances the 


message that the text is providing. 


 


Figure 12. Vertical profile of TPHv, O2, and CO2. 
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In your opinion will this Work Plan accomplish the goal of completing the off-property RI
Thank you
Dale
 

From: Hamilton, Ada [mailto:Ada.Hamilton@arcadis.com] 
Sent: Tuesday, July 14, 2020 5:28 PM
To: Myers, Dale - TCP (ECY) <DAMY461@ECY.WA.GOV>
Cc: timbishop@chevron.com; Dotson, Christopher <Christopher.Dotson@arcadis.com>
Subject: Chevron 90129 4700 Brooklyn
 

THIS EMAIL ORIGINATED FROM OUTSIDE THE WASHINGTON STATE EMAIL
SYSTEM - Take caution not to open attachments or links unless you know the sender AND
were expecting the attachment or the link

Hello,
 
On behalf of Chevron, please find attached Draft Supplemental Investigation Work Plan for Chevron
site 90129 located at 4700 Brooklyn Avenue NE in Seattle, Washington.
 
Please let me know if you have any questions, or if you would like to schedule a call to discuss. 
 
Thank you,
 
-Ada
 
Ada Hamilton | Project Manager | ada.hamilton@arcadis.com
Arcadis | Arcadis U.S., Inc.
1100 Olive Way, Suite 800, Seattle, WA | 98101 | USA
T. +1 206 413 6430 | M. +1 206 321 3782
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this communication in error, please return it to the sender and then delete the email and destroy any copies of it. While
reasonable precautions have been taken to ensure that no software or viruses are present in our emails, we cannot
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From: Julia Schwarz
To: Myers, Dale - TCP (ECY)
Cc: Katie Haskins
Subject: RE: Request assistance with Chevron 90129 figure
Date: Friday, January 15, 2021 8:04:00 AM
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Dale,
 
Please find attached a draft map for Chevron 90129. Please let us know if you have any requested
changes.
 
Thanks,
Julia
 
 
 

Julia Schwarz, LHG | Project Manager
32001 32nd Ave S, Suite 100, Federal Way, WA 98001
Direct: (253) 835-6424
Teams: JuliaSchwarz@kennedyjenks.com

 
SERVICE  |  PURPOSE  |  TRUST KennedyJenks.com

 
 

From: Myers, Dale - TCP (ECY) <DAMY461@ECY.WA.GOV> 
Sent: Wednesday, January 13, 2021 12:49 PM
To: Julia Schwarz <JuliaSchwarz@kennedyjenks.com>
Subject: RE: Request assistance with Chevron 90129 figure
 
I believe those were borings made during the drilling of the wells
In the legend of the map just state wells and borings
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Subject: RE: Request assistance with Chevron 90129 figure
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name different from the monitoring well - it appears that the results are for borings, not wells? What
are these B- names and how to they relate to these wells? For example, the result below well MW-
23 (bottom left corner) says, “B-19, cis - 340, TCE - 23, VC - 16”.
 
Thanks,
Julia
 
 
 

Julia Schwarz, LHG | Project Manager
32001 32nd Ave S, Suite 100, Federal Way, WA 98001
Direct: (253) 835-6424
Teams: JuliaSchwarz@kennedyjenks.com
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From: Myers, Dale - TCP (ECY) <DAMY461@ECY.WA.GOV> 
Sent: Tuesday, January 12, 2021 10:19 AM
To: Julia Schwarz <JuliaSchwarz@kennedyjenks.com>
Subject: Request assistance with Chevron 90129 figure
 
Julia
Time a little work on Chevron 90129
I would like to request assistance with Chevron 90129 figure
 
Dale Myers
Project Manager
Department of Ecology
Northwest Regional Office
Toxics Cleanup Program
Cell No.: 425-389-2521
 
 

CONFIDENTIALITY NOTICE - This message is intended only for the use of the individual or entity to which it is addressed and may
contain information that is privileged, confidential or exempt from disclosure under applicable law. If the reader of this message is not
the intended recipient, or the employee or agent responsible for delivering the message to the intended recipient, you are hereby notified
that any dissemination, distribution, or copying of this communication is strictly prohibited, and we request that you destroy or
permanently delete this message, and notify the sender.
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From: Ryan Hultgren
To: Myers, Dale - TCP (ECY)
Cc: Joshua Sales
Subject: FW: Chevron 90129 (Brooklyn) draft Supplemental RI
Date: Friday, January 13, 2023 2:32:00 PM
Attachments: image002.png

DRAFT_Figures 1 and 2.pdf
90129 Supplemental Investigation Report_Draft_for_Regulatory_Review_KJ.docx
90129 Supplemental Investigation Report_Draft_for_Agency_Review_KJ.pdf

Hi Dale,
 
Please find attached our tracked changes review of the Chevron 90129 (Brooklyn) Supplemental RI
and comments to the tables and appendices.  Also included are the draft figures I sent last week
showing estimated extents of impacts.  Please let me know when you would like to discuss the
comments.
 
Thank you,
Ryan
 
 

Ryan Hultgren, P.E. | Project Manager

32001 32nd Avenue South, Suite 100
Federal Way, WA 98001 
Direct: 253-835-6432
Mobile: 253-549-9725
Teams: RyanHultgren@KennedyJenks.com

 
SERVICE  |  PURPOSE  |  TRUST KennedyJenks.com

 
 

From: Ryan Hultgren 
Sent: Friday, January 6, 2023 4:40 PM
To: Myers, Dale - TCP (ECY) <DAMY461@ECY.WA.GOV>
Subject: RE: Chevron 90129 (Brooklyn) draft Supplemental RI
 
Hello Dale,
 
I wanted to provide an update on the status of KJ’s review of the Chevron 90129 (Brooklyn)
Supplemental RI.  Due to staff holiday / vacation time, my goal is to get our comments and mapped
data to you by Tuesday/Wednesday next week.
 
The Supplemental RI data is not available in EIM still – as such, we pulled data from the analytical
tables in the report PDF and drafted impacts extents maps using data since December 2019 (with
inset concentration trend graphs, concentrations on a logarithmic scale).  Attached are draft maps
for Benzene and GRO results – can you please review these and let me know if these are what you
are looking for and if you have any changes / need additional information?  For wells with mostly ND
results, a concentration chart is not shown.  The inferred extents are based on data for existing wells
as well as consideration of results for former wells within the property extent.
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!A Groundwater Monitoring Well
!A Decommissioned Monitoring Well


! Benzene Results between 5 and 20 µg/L


! Benzene Results above 20 µg/L
Approximate Direction of Groundwater Flow


Approximate Lateral Extents of Dissolved
Benzene Above MTCA Method A CUL


5 - 20 µg/L
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Benzene Results


1996002*01
Figure 1
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Scale: Feet


Notes:
1. Benzene results are in micrograms per liter (µg/L).
2. Cleanup level for Benzene is 5 µg/L.
3. MW-17 was an active monitoring well at the time of sampling.
4. Not detected (ND) results are shown in concentration charts as 0.02 µg/L, which
is one-half the lowest typical laboratory reporting limit for benzene (0.04 µg/L).
5. Extents of benzene impacts to groundwater are inferred based on data collected
since December 2019.
6. ND = Non Detect.
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BENZENE RESULTS EXAMPLE: WELL NAME


GW Elevation (feet) Benzene (µg/L) Benzene CUL 5 µg/L


Note: ND results shown as 0.02 µg/L
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BENZENE RESULTS: MW-18
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BENZENE RESULTS: MW-17
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BENZENE RESULTS: MW-22
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BENZENE RESULTS: MW-23


53
42.2 28.1 24.1 21.1 13.5


2.52


20.2
48.4


0.01


0.1


1


10


100


1000


192.0


194.0


196.0


198.0


200.0


202.0


12/16/19 05/14/20 10/11/20 03/10/21 08/07/21 01/04/22 06/03/22


BENZENE RESULTS: MW-25
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BENZENE RESULTS: MW-27
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BENZENE RESULTS: MW-28
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BENZENE RESULTS: MW-31


GW Elevation (feet) Benzene (µg/L) Benzene CUL 5 µg/L
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!A Groundwater Monitoring Well
!A Decommissioned Monitoring Well


! GRO Results between 800 and 2,000


! GRO Results above 2,000 µg/L
Approximate Direction of Groundwater


Approximate Lateral Extents of Dissolved
GRO Above MTCA Method A CUL


800 - 2,000 µg/L
>2,000 µg/L


Former Chevron Facility #90129
4700 Brooklyn Avenue NE


Seattle, WA 98105


Gasoline Range Organics Results
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Figure 2
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Scale: Feet


Notes:
1. Gasoline Range Organics results are in micrograms per liter (µg/L).
2. GRO = Gasoline Range Organics.
3. Cleanup level for GRO is 800 µg/L.
4. MW-17 was an active monitoring well at the time of sampling.
5. Not detected results are shown in concentration charts as 50 µg/L, which is one-
half the lowest typical laboratory reporting limit for GRO (100 µg/L).
6. Extents of GRO impacts to groundwater are inferred based on data collected since
December 2019.
7. ND = Non Detect
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GRO RESULTS EXAMPLE: WELL NAME


GW Elevation (feet) GRO (µg/L) GRO CUL 800 µg/L


Note: ND results shown as 50 µg/L
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GRO RESULTS: MW-17
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GRO RESULTS: MW-18
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GRO RESULTS: MW-22
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GRO RESULTS: MW-23
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GRO RESULTS: MW-25
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GRO RESULTS: MW-28
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GRO RESULTS: MW-31
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GRO RESULTS: MW-19
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Arcadis	Arcadis U.S., Inc.

ASTM	ASTM International

bgs	below ground surface

BTEX	collectively benzene, toluene, ethylbenzene, and total xylenes 

CEMC	Chevron Environmental Management Company

COC	constituent of concern

CUL	cleanup level

Delta	Delta Environmental Consultants, Inc. 

DRO	diesel range organics

Ecology	Washington Department of Ecology

EDB	ethylene dibromide 

[bookmark: _Hlk59610468]EDC	1,2-dichloroethane 

EIM	Environmental Information Management

EMCON	Sweet-Edwards/EMCON

GRO	gasoline range organics

HO	heavy oil range organics

IDW	investigation-derived waste

MTBE	methyl tertiary butyl ether

MTCA	Model Toxics Control Act

PEG 	Pacific Environmental Group

PID	photo ionization detector

PLIA	Pollution Liability Insurance Agency 

PLP	Potentially Liable Person

PTAP	Petroleum Technical Assistance Program

PVC	polyvinyl chloride 

RZA	Rittenhouse-Zeman & Associates, Inc.

SAIC 	Science Applications International Corporation

SIR	Supplemental Investigation Report

site	Former Chevron Station 90129, located at 4700 Brooklyn Avenue NE, Seattle, Washington

TPH	total petroleum hydrocarbon

USEPA	United States Environmental Protection Agency

UST	underground storage tank

VOC	volatile organic compound

WAC	Washington Administrative Code
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[bookmark: _Toc103086381][bookmark: _Toc103086382][bookmark: _Toc103086383][bookmark: _Toc120712441]Introduction

[bookmark: _Hlk44046554][bookmark: _Hlk44046570][bookmark: _Hlk59604611]On behalf of Chevron Environmental Management Company (CEMC), Arcadis U.S., Inc. (Arcadis) has prepared this Draft for Agency Review – Supplemental Investigation Report (report) for former Chevron Service Station No. 90129, located at 4700 Brooklyn Avenue NE in Seattle, Washington (site). The site was previously identified as Former Chevron Facility No. 90129 in the Washington Department of Ecology (Ecology) database. A Site Location Map and Aerial Map are provided as Figure 1 and Figure 2, respectively.

A parcel map and parcel data for the site are presented in Appendix A. Site regulatory identifiers include Cleanup Site Identification No. 10632 and Facility Site Identification No. 81966648. 

This report documents the investigation activities conducted at the site in June and August 2022 that were performed in general accordance with the June 14, 2020 Supplemental Investigation Work Plan (Work Plan; Arcadis 2020), which was approved via email from Ecology on February 23, 2021. Work was also completed pursuant to Agreed Order (AO) No. 13815 (Ecology 2017). 

[bookmark: _Toc500766457][bookmark: _Hlk59604783][bookmark: _Hlk59604794][bookmark: _Hlk4593999]The data collected during this site investigation was uploaded in the Ecology Environmental Information Management (EIM) database under EIM identification number FSID81966648. 

The objectives of the work were to address data gaps regarding the nature and extent of contaminants in soil, groundwater, and soil vapor associated with the historical use of the property. 

[bookmark: _Toc74658673][bookmark: _Toc79487368][bookmark: _Toc80353923][bookmark: _Toc80363050][bookmark: _Toc80693075][bookmark: _Toc80698949][bookmark: _Toc100154696][bookmark: _Toc101445888][bookmark: _Toc102396080][bookmark: _Toc103086385][bookmark: _Toc52782343][bookmark: _Toc64543775][bookmark: _Toc120712442]Site Background

This section discusses general site and background information, and the environmental history at the site.

[bookmark: _Toc80353925][bookmark: _Toc80363052][bookmark: _Toc80693077][bookmark: _Toc80698951][bookmark: _Toc52782344][bookmark: _Toc64543776][bookmark: _Toc120712443][bookmark: _Hlk7682522]General Site Information

The site’s general information is listed below:

[bookmark: _Toc79487373][bookmark: _Toc80353928][bookmark: _Toc80363055][bookmark: _Toc80693080][bookmark: _Toc80698954][bookmark: _Toc64543777]Site Location: 4700 Brooklyn Avenue NE and surrounding ROW areas

Site County: King County

Site Parcel Number, Address:

0. Parcel 8816400985 (property), 4700 Brooklyn Ave NE

0. Property Owner: GEDR Brooklyn LLC.

Site Land Use: The area is zoned as NC3P-65, SM-U 75-240 which allows for mixed residential and commercial businesses with typical street front businesses and residential units above. The property is currently occupied by a 24-story apartment building with unoccupied retail/commercial space on the ground floor and two levels of below-grade parking. Current tenants include residents and property management offices. 

Vicinity Land Use: Surrounding properties are also zoned NC3P-65 as described above. The property is bounded by Bank of America to the east, NE 47th Street to the south, Brooklyn Ave NE to the west, and residential construction to the north.

[bookmark: _Toc100154699][bookmark: _Toc101445891][bookmark: _Toc102396083][bookmark: _Toc103086388][bookmark: _Toc120712444]Site History

Based on available records, the site was occupied by a service station from as early as 1919 through 2016. Two 12,000-gallon gasoline underground storage tanks (USTs) and one 12,000-gallon diesel UST were removed by FH Brooklyn in February 2017 (Aspect, 2017). The service station building, four dispenser islands, and associated piping were removed from the site in 2018. The current development was constructed in 2020. 

Several historical dry-cleaning businesses were located in the vicinity of the site, including Carson Cleaners, which was located across Brooklyn Avenue NE to the west. 

A more extensive summary of the site history is presented in the Draft 2019 Site Investigation Summary. (Arcadis 2020).

[bookmark: _Toc100154701][bookmark: _Toc101445893][bookmark: _Toc102396085][bookmark: _Toc103086390][bookmark: _Toc74658678][bookmark: _Toc79487376][bookmark: _Toc80353931][bookmark: _Toc80363058][bookmark: _Toc80693083][bookmark: _Toc80698957][bookmark: _Toc100154702][bookmark: _Toc101445894][bookmark: _Toc102396086][bookmark: _Toc103086391][bookmark: _Toc74658679][bookmark: _Toc79487377][bookmark: _Toc80353932][bookmark: _Toc80363059][bookmark: _Toc80693084][bookmark: _Toc80698958][bookmark: _Toc100154703][bookmark: _Toc101445895][bookmark: _Toc102396087][bookmark: _Toc103086392][bookmark: _Toc120712445]Environmental Setting

The site environmental setting is described below:

Site Elevation: The site is a rectangular property located near the University of Washington. The site has an elevation of approximately 215 feet.

Climate: The Seattle climate is characterized by mild temperatures and an extended rainy season, with an average annual rainfall of 37 inches. Average temperatures vary between 36 and 47 degrees Fahrenheit in the winter and 55 to 73 degrees Fahrenheit in the summer. The driest month of the year is typically July, with the rainy season extending from October to March. 

Nearest Waterbodies: Surface water within the proximity of the site drains to the south towards Portage Bay and the ship canal. The closest water body is Lake Union approximately 3,800 feet southwest of the site. 

Site Soils: Soil on the property was excavated to an average depth of 21 feet below ground surface (bgs) to install two levels of underground parking. Soil in the area consists of fill underlain by fine to medium sand, with dense silt encountered below 25 to 30 feet bgs (SAIC 2011).

0. Site Groundwater: Groundwater monitoring began at the site in 1990 and continued until November 2016, when it was put on hold until 2020. Past monitoring frequency was typically quarterly; however, multiple years only had semi-annual sampling. Depth to water at the site ranges between 15 and 18 feet bgs. 	Comment by Author: Comment 2.1: Section 2.3. Groundwater is encountered at 15 to 18 feet below ground surface (bgs) and the depth of the parking garage excavation extended below 21 feet. Does the parking garage have a dewatering or vapor monitoring system? If so, are the concentrations in air or water being monitored?

0. Monitoring network: Currently there are 11 groundwater wells associated with the site: MW-18, MW-19, MW-20, MW-21, MW-22, MW-23, MW-25, MW-27, MW-28, MW-30 and MW-31. 

0. Groundwater elevation: Groundwater elevation ranges from approximately 198 to 203 feet above mean sea level with a 5-foot seasonal fluctuation. 

0. Groundwater flow direction: Groundwater flow direction is predominantly to the east-southeast, with a more easterly direction of flow in the southern portion and southerly in the northern portion of the property (see rose diagram on Figures 4 and 5). Horizontal hydraulic gradients at the site range from 0.01 to 0.02 feet per foot (ft/ft). 

Site Sediment: No risks to sediments have been identified.

[bookmark: _Toc120712446]Previous Environmental Investigations

Investigations have been conducted at the site since 1989 to evaluate soil, groundwater, and soil vapor quality, as well as the presence of light non-aqueous phase liquid (LNAPL). The previous investigations are summarized in the following sections.

[bookmark: _Toc120712447]Historical Soil Investigations

Historical soil investigations were summarized by Leidos in the 2019 Remedial Investigation Work Plan and are presented below:

[bookmark: _Toc120712448]1989 UST Removal

Petroleum-hydrocarbon contamination was first encountered at the site in December 1989 during the removal of three gasoline USTs (two 12,000-gallon steel tanks and one 5,000-gallon steel tank), two pump islands, and associated fuel lines from the northern portion of the property as part of a station renovation. In addition, an undocumented, abandoned-in-place 1,000-gallon UST was discovered and removed from the southern portion of the property along the eastern wall of the new UST pit. The use of the abandoned-in-place UST was not able to be determined. Gasoline-range hydrocarbons (GRO) and benzene, toluene, ethylbenzene, and total xylenes (BTEX) were detected at concentrations exceeding Ecology’s Model Toxics Control Act (MTCA) Method A cleanup levels (CULs) in soil samples collected from the UST excavations. Approximately 450 cubic yards of affected soil and 450 cubic yards of unaffected soil was transported offsite for disposal (GeoEngineers, 1990a).

[bookmark: _Toc120712449]1990 Site Investigation

Following UST removal and replacement, GeoEngineers oversaw the installation of 14 monitoring wells (MW-1 through MW-14) and an 8-inch diameter recovery well (RW-1). Petroleum hydrocarbons were present in soil samples from eight of the 15 soil borings with benzene concentrations above the MTCA Method A CUL in four of the soil borings. Well MW-8 was subsequently destroyed during station renovation activities.

[bookmark: _Toc120712450]1992 Site Investigation

In 1992, an environmental investigation was conducted by Pacific Environmental Group, Inc. (Pacific) during a Stage II vapor recovery retrofit. Two soil samples were collected during the investigation: one sample (T-1) was collected from the excavated trench adjacent to the northeast dispenser and the other sample (SP-1) was collected from stockpiled soil associated with the excavation area. Concentrations of GRO in both samples were above the MTCA Method A CUL. Analytical results for BTEX compounds and total lead were below MTCA Method A CULs. Approximately 17 cubic yards of clean soil was disposed offsite while 3 cubic yards represented by SP-1 was used as backfill for the trenches.

[bookmark: _Toc120712451]2001 Supplemental Environmental Investigation

In March 2001, Delta Environmental Consultants, Inc. (Delta) performed a site investigation and reported the results in the Supplemental Environmental Investigation letter dated July 24, 2001 (Delta, 2001). Two soil borings were drilled and completed as monitoring wells (MW-15 and MW-16) in the northeastern and southeastern corners of the property, respectively, in order to delineate lateral soil and groundwater impacts. Soil analytical data for MW-15 and MW-16 indicated that all analytes were either not detected or were below the respective MTCA Method A CULs. 

[bookmark: _Toc120712452]2010 Soil Investigation

In October 2010, SAIC advanced one soil boring, SB-1, to a depth of 25 feet bgs in the northwest corner of the property in order to delineate the lateral extent of soil impacts to the north. Three attempts were also made to install a monitoring well near the center of the northern property boundary adjacent to the northwest corner of the station building. However, all three attempts encountered a thick concrete slab at approximately 2.5 to 3.5 feet bgs. Soil samples were collected from boring SB-1 at 15 and 17.5 feet bgs for analysis. Petroleum hydrocarbons were not detected above MTCA Method A CULs in the collected soil samples (Leidos 2017).

[bookmark: _Toc120712453]2015 Site Investigation

Nine borings (P1 through P9) were advanced to depths ranging from 5 to 22 feet bgs by Riley Group, Inc. (RGI) in February 2015 as part of a baseline assessment. Details of the investigation were described in the Baseline Environmental Assessment Report dated March 31, 2015 (Riley Group, 2015). A total of eight soil samples were submitted to the laboratory for analysis. Benzene was detected at concentrations above the MTCA Method A CUL in the soil samples collected at 10 feet bgs from boring P4 and 13 feet bgs from boring. 

[bookmark: _Toc120712454]2016 Site Investigation

Aspect advanced nine soil borings (AB-1 through AB-9) in November 2016 and collected 56 soil samples for analysis of various constituents including petroleum hydrocarbons, halogenated VOCs (HVOCs), polychlorinated biphenyls (PCBs), polycyclic aromatic compounds (PAHs), and metals (Aspect, 2017a). Benzene, GRO, and naphthalene were detected at concentrations above MTCA Method A CULs in soil samples. Soil samples that exceeded the proposed cleanup levels ranged in depth from 13 to 33 feet bgs.	Comment by Author: Comment 3.1: Section 3.1. What are the proposed cleanup levels referenced at the end of the 2016 Site Investigation paragraph?

[bookmark: _Toc120712455]2017 UST Removal

In February 2017, Aspect provided oversight during removal of three 12,000-gallon USTs from the property and collected seven confirmation soil samples from the UST excavation and three samples from stockpiled pea gravel (Aspect, 2017b). All soil analytical results were less than the MTCA Method A soil CULs with the exception of sample Tank-B1-12, where benzene was detected at a concentration of 0.073 mg/kg. Prior to UST decommissioning, existing site wells (MW-1, MW-4, MW-5, MW-8, MW-9, and RW-1) were abandoned in accordance with WAC 173-160. 

[bookmark: _Toc120712456]2019 Site Investigation

In 2019, Leidos installed nine monitoring wells (MW-20 through MW-23, and MW-25 through MW-29) and collected soil samples from each boring. GRO, DRO, HO, BTEX, and lead in soil were found to be below MTCA Method A CULs or non-detect. PCE was detected in soil at concentrations above the MTCA Method A CUL in MW-20 at depths of 10.5, 18, and 30 bgs, and in MW-21 at 28 feet bgs. TCE was detected in soil at concentrations above the MTCA Method A CUL in MW-21 collected at 26 and 28 feet bgs.

[bookmark: _Toc120712457]Historical Groundwater Investigations

Groundwater investigation began at the site in January 1990 with the installation of groundwater monitoring wells MW-1 through MW-14 along with RW-1 by GeoEngineers. A total of 16 groundwater monitoring wells (MW-1 through MW-16) and one recovery well (RW-1) were installed at the site between 1990 and 2001 with six (6) of the wells later being decommissioned. Wells MW-1, MW-4, MW-5, MW-8, MW-9, and RW-1 were decommissioned prior to the 2017 UST removal. Remaining onsite wells were decommissioned in 2018 during property redevelopment. Eleven groundwater monitoring wells remain off-property and consist of MW-18, MW-19, MW-20, MW-21, MW-22, MW-23, MW-25, MW-27, MW-28, MW-30, and MW-31. Groundwater monitoring wells were routinely gauged from 1990 to 2016. In 1990, LNAPL was present in MW-4 and MW-12 with thicknesses of 2.27 and 1.22 feet, respectively. Laboratory analysis of a sample of the LNAPL indicated it was gasoline.

Groundwater samples collected from MW-1, MW-2, MW-3, MW-7, MW-9, MW-10, MW-11, and MW-12 have historically contained benzene concentrations that exceeded the MTCA Method A CUL. Groundwater samples from MW-7, MW-11, and MW-12 historically contained concentrations of GRO above the MTCA Method A CUL. 

In March 2001, monitoring wells MW-15 and MW-16 were installed in the northeastern and southeastern corners of the property, respectively. GRO, benzene, and methyl tertiary butyl ether (MTBE) were detected at concentrations that exceeded MTCA Method A CULs in MW-16. All other analytes were either not detected or were below the respective MTCA Method A CULs in groundwater samples collected from MW-15 and MW-16. 

During the baseline assessment in 2015, groundwater grab samples were collected from P1 and P8 for analysis. DRO and HO in the groundwater sample collected from P8 exceeded the MTCA Method A CULs. Also, in January 2015, RGI collected samples from wells MW-3, MW-6, MW-9, and MW-13 to evaluate the presence of HVOCs in groundwater and if the upgradient Carson Cleaners had impacted groundwater beneath the subject property. Concentrations of HVOCs were detected in MW-9 and MW-13 above the MTCA Method A CULs.

In November 2016, LNAPL was detected in wells MW-10 (0.98 feet) and MW-13 (0.11 feet); LNAPL was also detected in MW-9, MW-11, and MW-12, but at thicknesses less than 0.01 foot. Groundwater samples were collected from the existing wells for petroleum hydrocarbon analysis with the samples from MW-9, MW-11, and MW-13 also analyzed for HVOCs. Cis-1,2-DCE was detected in the three wells at concentrations below the proposed cleanup level, while vinyl chloride was detected in MW-13 above the MTCA Method A CULs. One or more petroleum constituents exceeded MTCA Method A CULs groundwater samples collected from MW-4, MW-9, MW-11, MW-12, and MW-16 during the November sampling event (Leidos 2019).

In 2019, nine additional monitoring wells (MW-20 through MW-23, and MW-25 through MW-29) were installed off-property. Concentrations of GRO, DRO, and benzene in groundwater exceeded MTCA Method A CULs in MW-27 and MW-28. Concentrations of DRO and benzene in groundwater exceeded the MTCA Method A CUL in MW-17. Wells MW-24 and MW-29 were subsequently decommissioned as part of the construction of the existing on-property building.

A review of groundwater data collected in 2019 and 2020 indicated that concentrations of GRO, diesel-range organics (DRO), benzene, vinyl chloride, tetrachloroethene (PCE) and trichloroethene (TCE) exceeded the respective MTCA Method A CULs in groundwater samples collected from MW-22, MW-23, MW-25, MW-27 and MW-28. 

PCE, TCE, and vinyl chloride are HVOCs commonly associated with dry-cleaners, and the source of these compounds has been identified as the Former Carson Cleaners facility, located across from the property at 4701 Brooklyn Avenue NE (Ecology Facility/Site No. 15518216; CSID 14878). As stated in a letter from Ecology to Carson Cleaners, dated April 16, 2019, these HVOCs likely originated from the former dry cleaner, which operated from the early 1960s until 2014 (Ecology 2019). The former Carson Cleaners facility is currently undergoing remedial investigation activities, and is managed under a separate Agreed Order No. DE 19805.

[bookmark: _Toc120712458]Historical Soil Vapor Investigations

In November 1991, as part of an investigation at the nearby service station at 4557 Brooklyn Avenue NE, four soil vapor samples were collected adjacent to the subject property. Petroleum hydrocarbons were detected in two of the samples.

The potential for vapor intrusion at the planned redevelopment on the Property was evaluated in September 2018 and based on exceedances of groundwater screening levels for vapor intrusion, a chemical vapor barrier was installed on all exterior below-grade foundation walls and beneath the slab-on-grade sections of the building garage (Aspect 2019). Aspect utilized all groundwater quality results from the off-Property monitoring for this vapor intrusion evaluation, including the preliminary results from January 2018 reported by Leidos.

Due to the continued presence of off-property petroleum-related contamination in groundwater at the site, Leidos performed a Preliminary Vapor Intrusion (VI) Assessment for the site per Ecology VI guidance (Ecology, 2016a). Results indicated that additional vapor intrusion assessments should be performed (Leidos 2017). In 2019, Leidos installed two soil vapor points off-property, SVP-1 and SVP-2 (Figure 3). Information regarding the construction of these soil vapor points, and any analytical results for previously collected soil vapor samples collected by Leidos was not provided to Arcadis. 	Comment by Author: Comment 3.2: Section 3.3. The Consultant indicated that the construction details and previous soil vapor sampling data were not provided to them for SVP-1 and SVP-2.  In 2022, the Consultant sampled SVP-1 but could not find SVP-2.  The data gap for SVP-2 location remains; as does not knowing the construction details for location SVP-1.

[bookmark: _Toc120712459]Summary of Previous Remedial Actions

[bookmark: _Toc120712460]Vapor Extraction System

In February 1990, under the direction of GeoEngineers, Inc., H2Oil Recovery Equipment installed a vapor extraction system (VES). The VES was connected to 11 of the newly installed wells (MW-1, MW-3, MW-4, MW-6, MW-7, MW-8, MW-9, MW-11, MW-12, MW-14, and RW-1) and was started on May 16, 1990, with a portable incineration combustion unit (ICU) to treat the extracted hydrocarbon vapors. The ICU was removed in 1991, and the VES emissions were discharged directly to the atmosphere (Leidos, 2017).

In March 1991, air-sparging units were installed in wells MW-4 and MW-12 to reduce the thickness of LNAPL. As of January 1996, an estimated 20,853 pounds of volatile petroleum hydrocarbons had been removed from the subsurface. There is no record of when the system was shut down or removed from the site. 

[bookmark: _Toc120712461]UST Removals

As described in Section 3.1, in December 1989, EMCON removed three gasoline USTs (two 12,000-gallon and one 5,000-gallon steel tanks), two pump islands, and associated fuel lines from the northern portion of the property. In addition, an undocumented, abandoned-in-place 1,000-gallon UST was discovered and removed from the southern portion of the property. 

[bookmark: _Toc52782346][bookmark: _Toc64543779]In February 2017, Aspect provided oversight during removal of three 12,000-gallon USTs on the property as described in Section 3.1. 

During 2018 interim action excavation activities, described below, an additional eight steel USTs of various sizes ranging from 125 to 5,250 gallons, were discovered and removed (Aspect 2019). Soil excavation and groundwater management activities completed during this interim action are further discussed below.

2018 Interim Action 	Comment by Author: Comment 4.1: Please add a section number to the 2018 Interim Action (Section 4.3). 

An interim action was performed in 2018 to remove petroleum-contaminated soil and allow for the redevelopment of the property. Interim action soil removal was completed in conjunction with the mass excavation for property redevelopment. Details of the interim action were included in the 2019 Interim Action Report (Aspect 2019)

Soil on the property was excavated to an average depth of 21 feet bgs to accommodate the installation of two levels of underground parking. Quantities of 6,837 tons of Contaminated soil (petroleum concentrations exceeding MTCA Method A CULs) and 1,259 tons of Impacted soil (petroleum concentrations below MTCA Method A CULs) were removed from the property and disposed offsite (Aspect 2019). Confirmation samples collected from the final extents of the excavation indicated that all petroleum-contaminated soil exceeding MTCA Method A CULs was removed from the property (Aspect 2019). In addition, 1,842,284 gallons of groundwater were extracted, treated, and discharged into Portage Bay as part of construction dewatering.

[bookmark: _Toc120712462]Supplemental Investigation

[bookmark: _Hlk59605491]Arcadis conducted initial site investigation activities from June 1 to 3, 2022. One soil vapor point (SVP-3) and two additional groundwater monitoring wells (MW-30 and MW-31) were installed to further evaluate the extent of petroleum impacts in soil vapor and groundwater downgradient of the property. Groundwater monitoring events were conducted on June 13 and August 18, 2022. This section discusses the objectives, field activities, analytical results, and the management of investigation-derived waste (IDW) associated with the completed site investigation. The approximate locations of the groundwater monitoring wells and soil vapor point are shown on Figure 3. 	Comment by Author: Comment 5.1: Section 5. Consider rephrasing first line to: “Arcadis conducted supplemental site investigation activities in April, June, and August 2022.”  And then add the “from June 1 to 3, 2022” to the second sentence with respect to when the soil vapor point (SVP-3) and two wells (MW-30 and MW-31) were installed.  The report indicates that the private utility locates occurred in April 2022.

[bookmark: _Toc52782347][bookmark: _Toc64543780][bookmark: _Toc120712463]Data Gap Investigation Objectives

Supplemental investigation activities were completed to further delineate the extent of groundwater impacts downgradient to the east and southeast of the property, and to evaluate current soil vapor conditions downgradient to the east-southeast, as described in the Supplemental Investigation Work Plan (Arcadis 2020). Note that the installation of two soil vapor points was originally proposed; however, numerous underground utilities did not allow a feasible location for one of the soil vapor points on NE 47th Street, and thus only one soil vapor point was installed. Arcadis reported this deviation to Ecology via a phone call on June 1, 2022, and Ecology agreed that based on the location of underground utilities, this vapor point could be removed from the scope.	Comment by Author: Comment 5.2: Section 5.1. Given that the planned soil vapor probe was unable to be installed due to the number of utilities in the area, the Consultant should discuss any impacts this preferential pathway may have on the conceptual site model and any potential future investigation (e.g., vapor screen of accessible utility manholes) that may be required to determine the impact they may have on vapor migration in the area.  A map showing known utilities in the area may be helpful in this discussion.

[bookmark: _Toc120712464]Pre-field Activities

Before mobilizing to the site, Arcadis performed the following activities:

· Updated the site-specific health and safety plan and prepared job safety analyses and traffic control plans

· Secured a ROW permit from the City of Seattle

· Marked the proposed boring locations and contacted the state one-call public locate service a minimum of 48 hours prior to initiating the field activities; and

· Contracted a private utility locator to additionally identify potential conflicting utilities or other underground structures in the work areas.

[bookmark: _Toc120712465]Utility Locate

At least 48 hours prior to conducting subsurface activities, Washington811 was notified to mark known public utilities within the work areas. In addition, GPRS, a private utility locating company, conducted a utility survey prior to the start of the investigation. The utility locate survey was conducted on April 29, 2022. The survey included the use of ground-penetrating radar, to confirm that the proposed boring locations were clear of underground utilities and other features. Survey results, along with utility site plans provided by the City, were used to map utilities. As mentioned above, numerous utility lines were located in the sidewalk of NE 47th Street that precluded installation of the vapor point in this area. 

[bookmark: _Toc64543781][bookmark: _Toc120712466]Soil Boring and Soil Vapor Point Drilling and Sampling

Drilling activities were conducted by a licensed drilling subcontractor, Cascade Drilling, Inc. of Woodinville, Washington (Cascade), under the supervision of Arcadis personnel. Borings were first pre-cleared for any utilities via air knife, vacuum truck, and/or hand auger to a minimum depth of 5 feet bgs. After pre-clearance, the well borings were advanced using a hollow stem auger to the target depth. The boring for SVP-3 was continued using the hand auger to 5.5 feet bgs. MW-30 was advanced to 25.5 ft bgs, MW-31 was advanced to 26.5 ft bgs, and were backfilled with bentonite to set monitoring wells at a depth of 25 feet bgs. Boring depths and soil sample depths are presented in the table below and well construction details are presented on boring logs. During drilling, groundwater was encountered in the borings at an approximate depth of 15 to 18 feet bgs. 	Comment by Author: Comment 5.3: Section 5.4: The 2020 Supplemental Investigation Work Plan (Work Plan) states, "Boreholes will be advanced using a push probe to a depth of 25 feet bgs" and that soil would be logged continuously in 5-foot intervals. However, the Report states that well borings were advanced using a Hollow Stem Auger (HSA) and soil was logged and collected from a 1.5-foot split spoon sampler at 5-foot intervals. Please state the cause of the deviation from the work plan and if Ecology was notified of this deviation from the work plan.  Additionally, since the borings were not continuously logged, please discuss if impacted intervals were potentially missed.



		Location

		Boring Type

		Total Depth
(feet bgs)

		Laboratory Analytical
Sample Intervals
(feet bgs)



		MW-30

		Monitoring Well

		25.5

		5, 10, 15, 20, 25	Comment by Author: Comment 5.4 Section 5.4: Several soil samples were collected below where groundwater was encountered. The Consultant should discuss what effect saturated conditions may have on the validity of the concentrations of contaminants in soil. Also, please specify that NWTPH-Dx was analyzed without silica gel treatment. See Comment 6.3.



		MW-31	Comment by Author: Comment 5.5: Section 5.4: Based on the boring logs, the PID readings from MW-31 were increasing with depth and highest at the bottom. Please discuss what field decisions were made to stop drilling at 26.5 feet bgs.

		Monitoring Well

		26.5

		5, 10, 15, 20, 25



		SVP-3

		Soil Vapor Point

		5.5

		2.5, 5





During pre-clearance, soil samples were collected by hand auger at approximately 2.5 feet bgs for lithologic logging and screened for VOCs using a PID. After preclearance activities, soil samples were collected from a 1.5 foot split spoon sampler at 5-foot intervals. During drilling, Arcadis conducted lithologic logging in accordance with Udden-Wentworth, and the Unified Soil Classification System. Boring logs and well construction diagrams are included in Appendix B. 

Field screening samples were placed into sealed zipper-locked bags for visual inspection and VOC screening. 

Analytical samples were collected in laboratory-provided containers and placed in a cooler with ice. Samples were submitted to Pace Analytical (an Ecology-accredited laboratory) located in Mount Juliet, Tennessee (Pace), under standard chain-of-custody protocols. A duplicate soil sample was collected for data quality assurance purposes from MW-31 at 20 feet bgs (sample FD-1).

Soil samples were analyzed for the following:

GRO by Northwest TPH-Gx

DRO and heavy oil-range organics (HO) by Northwest TPH-Dx

BTEX, EDC, MTBE, and naphthalene by USEPA Method 8260D 

Lead by USEPA Method 6010D

[bookmark: _Toc120712467][bookmark: _Toc64543782]Monitoring Well Installation 

[bookmark: _Hlk59607231]Two groundwater monitoring wells (MW-30 and MW-31) were installed during the June field activities. The groundwater monitoring wells were installed by Cascade to a depth of 25 feet bgs (screened from 10 to 25 feet bgs). Construction details for monitoring wells MW-30 and MW-31 are included on the boring logs in Appendix B. Each well was installed in accordance with the Minimum Standards for Construction and Maintenance of Wells (Washington Administrative Code [WAC] 173-160; Ecology 2013). 

The wellheads were completed at the ground surface with a locking well cap and traffic-rated bolt-down well vault. Following the installation of monitoring wells, the well location, ground surface, and top-of-casing elevations were surveyed by a Washington-licensed land surveyor, OTAK, Inc. of Lake Oswego, Oregon. Monitoring wells were developed subsequent to installation to ensure removal of fine-grained sediments from the vicinity of the well screen. 	Comment by Author: Comment 5.6: Section 5.5: Please include a discussion on well development including the volume of groundwater that was removed from each well, if there was any sheen noted in the groundwater, and how many 55-gallon drums were used to containerize the development water.

[bookmark: _Toc120712468]Soil Vapor Probe Installation

As mentioned above, the boring for soil vapor probe SVP-3 was advanced using hand auger methods to a depth of 5.5 feet bgs. Once the soil vapor probe boring was advanced to total depth, a 6-inch-long stainless steel vapor probe screen, attached to a length of 0.25-inch-diameter Teflon™ tubing, was lowered to a centered depth of 5 feet bgs. A standard 1-foot sand pack was added to the boring surrounding the probe, followed by dry granular bentonite and hydrated bentonite to prevent vertical moisture migration. Portland cement was added above the bentonite to within approximately 1 foot bgs to allow for the installation of a traffic-rated vault in concrete. The soil vapor probe tubing was sealed with a compression cap to allow for equilibration with the subsurface.

[bookmark: _Toc120712469]Groundwater Monitoring and Sampling

Groundwater samples were collected from the new and existing wells in June and August 2022. Due to a parked car preventing access, monitoring well MW-30 was not able to be sampled during the June 2022 event. 

During the June and August 2022 sampling events, the depth to groundwater ranged from 15.35 to 19.40 feet bgs. Groundwater flow direction was to the east-northeast and to the east, as shown on Figures 4 and 5. 	Comment by Author: Comment 5.7: Section 5.7: Groundwater level gauging and purge forms were not included in Appendix C of the Report for the June 2022 event.  Was a depth to water (DTW) measurement taken at MW-31 during low-flow groundwater sampling?  No DTW value included in Table 2 for June 2022 for this well.

Samples were collected via peristaltic pump using low-flow methods. Groundwater sampling field forms are included in Appendix C. Groundwater samples were collected in pre-preserved laboratory-provided bottles and placed in a cooler with ice. Samples were submitted to Pace under standard chain-of-custody protocol for the following analyses:

[bookmark: _Toc64543785]GRO by Northwest TPH-Gx

DRO and HO by Northwest TPH-Dx

BTEX, Ethylene dibromide (EDB), and methyl tertiary-butyl ether (MTBE), by USEPA Method 8260C

Lead by USEPA Method 6010D

PCE, TCE, cis-1,2-Dichloroethene (cis-1,2-DCE), trans-1,2-Dichloroethene (trans-1,2-DCE), and vinyl chloride by USEPA Method 8260C, at Ecology’s request; though these are considered to be associated with Carson Cleaners, and are not considered COCs for the site. Select results are presented in Table 2.

[bookmark: _Toc120712470]Soil Vapor Sampling

On June 3, 2022, Arcadis collected soil vapor samples from existing soil vapor probe SVP-1 and newly installed SVP-3. Soil vapor probe SVP-2 was unable to be located, after searching the area with a metal detector. 

Sample trains were constructed at each probe location to allow for purging and sample collection. Sampling trains were assembled using 0.25-inch Teflon tubing (or equivalent) and connected to the soil vapor probes. Prior to sampling, approximately 1,500 milliliters (mL) of stagnant air were purged from the soil vapor probe and sample train to ensure samples were representative of subsurface conditions. 	Comment by Author: Comment 5.8: Section 5.8: It is stated in this section that “approximately 1,500 milliliters (mL) of stagnant air were purged…” Was the purged air volume requirements for each vapor probe calculated prior to removal? What was the number of pore space volumes removed prior to sampling?

Soil vapor samples were collected using batch certified evacuated 1-liter canisters with 200 milliliter per minute (mL/min) regulators individually cleaned and batch certified by Freidman & Bruya, Inc. (a Washington-certified laboratory). Canisters were allowed to collect for up to 10 minutes or when the remaining vacuum reached approximately 5 inches of mercury (inHg), whichever came first. An equipment blank and a duplicate soil vapor sample were collected for data quality assurance. The blind duplicate sample (DUP-1) was collected from SVP-1. Soil vapor sampling field forms are included in Appendix D.	Comment by Author: Comment 5.9: Section 5.8: Appendix D Soil Vapor Sampling Collection Logs indicates a purge rate of 150 mL/min.  Please confirm and specify actual purge rate used.  If 150 mL/min x 10 min, is that the source of the 1,500 mL purged air in above paragraph?

Prior to sampling, the sample train was shut-in tested to evaluate the integrity of the sampling system. The sample train and soil vapor probe were also leak-tested using a tracer gas (high purity helium) concurrently with purging and sampling to ensure no significant ambient air leakage had occurred. Purged soil vapor was measured for helium as a pre-sampling leak detection procedure. Potential leakage was calculated using the following formula:



If leaks were observed during the shut-in testing, fittings were tightened or replaced, and the test was repeated until no observable leaks were present	Comment by Author: Comment 5.10: Section 5.8: Were the sample train leak percentages documented?

Samples were submitted to Friedman & Bruya, Inc. under standard chain-of-custody procedures for the following analyses:

[bookmark: _Hlk1728790]Total petroleum hydrocarbons (TPH) with carbon chain specific results: EC5-8 (aliphatics), EC9-12 (aliphatics), and EC9-10 (aromatics) by TPH Massachusetts Air Phase Hydrocarbons (APH)

BTEX and naphthalene by USEPA Method TO-15

Oxygen, carbon dioxide, and methane by American Society for Testing and Materials (ASTM) Method 1946

Helium (leak check) by ASTM Method 1946.



The approximate soil vapor probe locations are shown on Figure 3. 

[bookmark: _Toc64543786][bookmark: _Toc120712471]Investigation-Derived Waste	Comment by Author: Comment 5.11: Section 5.9: Please include a summary of the volumes of investigation-derived waste (IDW) by media type (i.e., soil cuttings, purged groundwater for development, purged groundwater, etc).

Soil cuttings, purged groundwater, and equipment rinse water generated during investigation activities were contained in Department of Transportation-approved 55-gallon steel drums. The drums were labeled and picked up by Clean Harbors daily during the work. The soil and water drums were subsequently transported for appropriate disposal at a certified facility. A copy of the waste manifest is provided in Appendix E. 	Comment by Author: Comment 5.12: Section 5.9: The waste manifest in Appendix E is from June 2, 2022 (assume soil cuttings, development water, and equip rinse water).  Are there waste manifests for the June and August 2022 groundwater sampling events as well?

[bookmark: _Toc64543787][bookmark: _Toc120712472]Analytical Results

[bookmark: _Toc120712473]Quality Assurance / Quality Control Analyses

The following quality assurance and quality control (QA/QC) samples were collected during subsurface investigation sampling events.

· One field duplicate sample of soil vapor, groundwater, and soil were collected and submitted to the analytical laboratory.

Analytical results of duplicate samples collected as part of this investigation were generally comparable to parent samples for soil, groundwater, and soil vapor. Based on the results of the quality control sampling and testing, and on the data validation reports, sample results are considered usable. Data validation reports are included in Appendix I. 	Comment by Author: Comment 6.1: Section 6.1: Section 6.4 includes a discussion of equipment blank issues - those should be included in the QA/QC discussion in Section 6.1 as well.

[bookmark: _Toc120712474]Soil Results

Soil encountered in each boring generally consisted of sand with some silt to the explored depths. Additional information on the encountered soil is provided on the boring logs in Appendix B.

Low concentrations of GRO (up to 2.47 J milligrams per kilogram [mg/kg]), DRO (up to 2.15 J mg/kg), and HO (up to 23.1 mg/kg) were detected in several of the samples; the detected concentrations were well below the MTCA Method A CULs. Trace concentrations of benzene, toluene, and xylenes were also detected in several of the samples; the detected benzene concentrations in MW-31-20 and MW-31-25 (0.0404 mg/kg and 0.0858 mg/kg, respectively) were above the MTCA Method A CUL. Low concentrations of lead were detected in all the samples; the detected concentrations were well below the MTCA Method A CUL. Ethylbenzene, MTBE, EDC, and naphthalene were not detected in any of the samples.	Comment by Author: Comment 6.2: Section 6.2: Please define the ‘J’ laboratory qualifier in the text.	Comment by Author: Comment 6.3: Section 6.2: When discussing the low concentrations of GRO, DRO, and HO, please indicate the sample that had the highest values listed and provide the MTCA Method A CUL values.	Comment by Author: Comment 6.4: Section 6.2: Second paragraph. The start of the sentence referring to 'trace concentrations' also lists two samples with exceedances of the benzene MTCA Method A CUL.  Please clarify.    Also, please provide the CUL value for the respective chemicals in this comparison.   Please also mention which samples were collected below the water table (see Comments 5.3 and 7.2)


The current soil analytical results are presented in Table 1. The soil laboratory analytical report and chain-of-custody documentation are provided in Appendix F.

[bookmark: _Toc64543788][bookmark: _Toc120712475]Groundwater Results

Groundwater samples were collected in June (second quarter) and August (third quarter) of 2022 in conjunction with gauging events. MTCA Method A CUL exceedances during each of the events are listed below. Note again that HVOC detections and exceedances are not associated with the subject site but are noted here for informational purposes.

June 2022 MTCA Method A CULs COC Exceedances	Comment by Author: Comment 6.5: Section 6.3: The way that the groundwater results comparison is presented is not very effective at communicating the results. Please include a table or other side by side comparison by chemical in the text, including respective CUL values.

· MW-20 exceeded MTCA Method A CULs for PCE (125 µg/L) and TCE (13.3 µg/L)

· MW-22 exceeded MTCA Method A CULs for Benzene (5.37 µg/L), TCE (296 µg/L), and Vinyl Chloride (2.99 µg/L)

· MW-23 exceeded MTCA Method A CULs for TCE (43.2 µg/L) and Vinyl Chloride (3.75 µg/L)

· MW-27 exceeded MTCA Method A CULs for GRO (2,160 [2,240] µg/L), TCE (762 [842] µg/L), and Vinyl Chloride (7.57 [9.29] µg/L)

· MW-28 exceeded MTCA Method A CULs for GRO (2,460 µg/L), PCE (97.6 µg/L), and TCE (623 µg/L)

· MW-31 exceeded MTCA Method A CULs for Benzene (37.7 µg/L), TCE (60.8 µg/L), and Vinyl Chloride (32 µg/L)

August 2022 MTCA Method A CULs COC Exceedances

· MW-22 exceeded MTCA Method A CULs for Benzene (5.92 µg/L), TCE (352 [304] µg/L), and Vinyl Chloride (4.7 µg/L)

· MW-23 exceeded MTCA Method A CULs for Benzene (5.59 µg/L), TCE (34.4 µg/L), and Vinyl Chloride (11.4 µg/L)

· MW-25 exceeded MTCA Method A CULs for Benzene (48.4 µg/L), PCE (6.30 µg/L), TCE (147 µg/L), and Vinyl Chloride (55.4 µg/L)

· MW-27 exceeded MTCA Method A CULs for GRO (2,140 µg/), Benzene (7.90 µg/L), PCE (324 µg/L), and TCE (1,010 µg/L)

· MW-28 exceeded MTCA Method A CULs for GRO (2,100 µg/), Benzene (6.12 µg/L), PCE (309 µg/L), TCE (1,030 µg/L), and Vinyl Chloride (2.94 µg/L)

· MW-31 exceeded MTCA Method A CULs for Benzene (40.3 µg/L), PCE (9.28 µg/L), TCE (213 µg/L), and Vinyl Chloride (41 µg/L)

Groundwater gauging data and analytical results are presented in Table 2. Groundwater laboratory analytical reports and chain-of-custody documentation are provided in Appendix G. 	Comment by Author: Comment 6.6: Section 6.3: Check reported values for non-detect results - for wells sampled between December 2021 and August 2022 (MW-19 through MW-31) the method detection limit (MDL) is reported instead of the reporting limit (RL) in Table 2 and Figures 4 and 5.  For example, in a non-diluted sample (Dilution = 1) benzene is reported as <0.0160 µg/L vs. <0.0400 µg/L in Table 2.  This issue was noted for other VOCs and Lead in Table 2 for sample results reported between December 2021 to August 2022 data.

[bookmark: _Toc103086417][bookmark: _Toc64543789][bookmark: _Toc120712476]Soil Vapor Results

Soil vapor samples were collected from existing off-property soil vapor probe SVP-1 and newly installed SVP-3 to evaluate current soil vapor quality against MTCA Method B sub-slab soil vapor screening levels. The analyzed constituents were not detected in the soil vapor samples collected with the exception of C5-8 range TPH (aliphatics) which were detected in SVP-1 and SVP-3 at concentrations of 410 and 730 micrograms per cubic meter (µg/m³), respectively, and C9-12 range TPH (aliphatics) which were detected in SVP-1 and SVP-3 at concentrations of 380 and 1,100 µg/m³, respectively. Note, however, that C9-12 aliphatics were also detected in the equipment blank sample at 380 µg/m³, which may indicate some contamination of the sampling equipment. Current soil vapor analytical results are presented in Table 3. Ecology Guidance for Evaluating Vapor Intrusion in Washington State provides the procedure for calculating a site-specific CUL for TPH to account for the cumulative effects of petroleum mixtures (Ecology 2022). Site-specific CUL calculations are presented in Table 4. The detected concentrations of TPH did not exceed the calculated site-specific CUL of 6,957 µg/m³. Based on the soil vapor analytical results, there are no vapor intrusion concerns for the off property building to the southeast; this will be confirmed with another VI sampling event in January 2023. 	Comment by Author: Comment 6.7: Section 6.4: "Current" applies to the time of sample collection only.	Comment by Author: Comment 6.8: Section 6.4: The equipment blank issue discussed here should be included in Section 6.1 for the QA/QC discussion.	Comment by Author: Comment 6.9: Section 6.4: Have there been other soil vapor samples with higher concentrations than those reported in this sampling event? How do these results compare historically to trends in vapor sampling?	Comment by Author: Comment 6.10: Section 6.4:  Since SVP-2 was not located in 2022, does Consultant propose installing and sampling a new soil vapor probe in the former SVP-2 location?  Discuss potential data quality issues associated with samples from SVP-1, given its construction details are unknown (see Section 3.3).

The soil vapor laboratory analytical report is provided in Appendix H.

[bookmark: _Toc120712477][bookmark: _Toc64543790]Conceptual Site Model

[bookmark: _Hlk32220746]The conceptual site model (CSM) uses data collected during investigations and remediation activities to understand constituent occurrence, movement, and potential exposures at the site. 

[bookmark: _Toc54729662][bookmark: _Toc71299647][bookmark: _Toc120712478]Source Characterization

[bookmark: _Hlk8053452]Known potential sources of petroleum contaminants are the numerous former USTs, dispensers, and/or piping associated with the historical use of the property as a service station. No other known source of petroleum contamination has been identified onsite. 

The 2018 excavation of the property in conjunction with redevelopment removed remaining potential primary and secondary sources including USTs, associated infrastructure, and residual petroleum-impacted soil. 

As noted previously, the identified source of HVOC compounds is the Former Carson Cleaners facility, located at 4701 Brooklyn Avenue NE (Ecology Facility/Site No. 15518216; CSID 14878). The former Carson Cleaners facility is currently undergoing remedial investigation activities.

[bookmark: _Toc120712479][bookmark: _Hlk32231431]Nature and Extent of Contamination

Residual petroleum-impacted soil that exceeded CULs was removed from the property during the 2018 excavation, and soil samples collected from off-property borings during this supplemental investigation were below MTCA Method A CULs or laboratory reporting limits for all contaminants of concern except for detected benzene concentrations in MW-31-20 and MW-31-25 (0.0404 mg/kg and 0.0858 mg/kg, respectively). Note that these soil samples were collected from below the water table, and therefore may not be representative of actual soil conditions. 	Comment by Author: Comment 7.1: Section 7.2: The soil sampling method utilized during the investigation (HSA with split spoon sampler) did not provide for continuous logging of soil borings.  Please discuss the potential to have missed soil impacts (if present) in the unsaturated zone.	Comment by Author: Comment 7.2: Section 7.2: Please expand this discussion on the samples collected below the water table and the impact that may have on analytical results. See Comments 5.3 and 6.3.

Groundwater samples from off-property wells to the south and southeast of the property continue to contain petroleum COCs above MTCA Method A CULs. Groundwater analytical results indicate that GRO and/or benzene concentrations exceed MTCA Method A CULs in MW-22, MW-23, MW-25, MW-27, MW-28, and MW-31, to the south/southeast of the property. 

HVOCs are also present in soil and groundwater above MTCA Method A CULs off-property. As previously discussed, the former Carson Cleaners operation is the identified source of the dry-cleaning-related contamination. The HVOC plume is comingled with the petroleum hydrocarbon plume. 

[bookmark: _Toc54729663][bookmark: _Toc71299648][bookmark: _Toc120712480]Fate and Transport

[bookmark: _Toc54729664][bookmark: _Toc71299649][bookmark: _Toc120712481]General Fate and Transport Mechanism

As a generality (non-site-specific), petroleum hydrocarbons can exist in four phases in soils (unsaturated vadose zone and/or smear zone): 

Residual phase. Petroleum hydrocarbons are sorbed to soil or trapped within soil pore space. 

Dissolved or aqueous phase. Petroleum hydrocarbons are dissolved in water within soil pore space. 

Vapor phase. Petroleum hydrocarbons are volatilized into soil pore space. 

Free phase. Recoverable LNAPL. 

Following a release, petroleum hydrocarbons are driven by gravity toward the water table and, depending on the quantity released, soil type, and depth to groundwater, may reach the groundwater table. As the hydrocarbons migrate toward the water table, residual LNAPL may be left behind in each of the phases (residual, dissolved, and free).

When residual-, dissolved-, or free-phase LNAPL comes into contact with groundwater, dissolution of the hydrocarbons to the groundwater can occur. If a release of petroleum hydrocarbons is large enough, LNAPL may overcome the capillary forces at the capillary fringe within smear zone soil and pool on top of the groundwater. When rainwater infiltrates subsurface soil in the area of a release, the water will flow downward through the soil and may preferentially follow high-conductivity soil lenses horizontally and pick up constituents before reaching groundwater. 

[bookmark: _Toc54729665][bookmark: _Toc71299650][bookmark: _Toc120712482]Site Fate and Transport Mechanism

Petroleum hydrocarbons encountered at the site are described below:

Residual phase. The USTs and associated equipment on-site were the source of soil impacts; former station infrastructure and soils surrounding the former tanks were removed by excavation in 2017. The interim action confirmation sample results indicated that petroleum-impacted soil was adequately removed from the Property..

Dissolved phase. Recent and historical sampling indicate that petroleum impacts remain in groundwater in off-property wells in the ROW. Wells MW-22, MW-23, MW-25, MW-27, MW-28, and MW-31 have concentrations of benzene and/or GRO above MTCA Method A CULs. 

Vapor phase. Based on soil vapor data, petroleum hydrocarbon COCs do not pose a risk for vapor intrusion into area buildings. Carson Cleaners is conducting additional investigation to evaluate potential vapor intrusion concerns related to HVOCs. 

Free phase. LNAPL has not been observed off-Property. COC concentrations in monitoring wells also are not indicative of the presence of LNAPL at the site. 

[bookmark: _Toc54729666][bookmark: _Toc71299651][bookmark: _Toc120712483]Exposure Pathways and Potential Receptors

[bookmark: _Toc54729667][bookmark: _Toc71299652][bookmark: _Toc120712484]Potential Receptors 

Identified potential receptors include:

· Workers who contact contaminated soil in the future during off property construction, if no worker protection controls are in place.

· Humans who contact contaminated soil in the future if off property pavement is removed.

· Humans who inhale contaminated soil particles in the future during remedial action activities, if no protection controls are in place.

· Accidental contact or consumption of groundwater during investigation, remediation, and/or construction work by humans.

· Drinking water is supplied by the City of Seattle, and groundwater is not used as a drinking water source within the City of Seattle (Seattle Public Utilities, 2022), but groundwater will still be considered a potential source of drinking water.

· Humans who inhale indoor air via vapor intrusion off-property by volatilization of contaminated shallow groundwater (Leidos 2017).

[bookmark: _Toc54729668][bookmark: _Toc71299653][bookmark: _Toc120712485]Potential Exposure Pathways

Potential exposure pathways for the site are:

Soil. Potential exposure to soil via incidental ingestion, dermal contact, and inhalation of windblown dust and leaching to groundwater.

Groundwater. Potential exposure to groundwater via incidental ingestion and dermal contact.

Soil vapor. Potential exposure to soil vapor via inhalation (volatilization of petroleum impacts contained in groundwater and/or soil).

Potential exposure pathways are evaluated below. 

[bookmark: _Toc33623018][bookmark: _Toc54729669][bookmark: _Toc71299654][bookmark: _Toc120712486]Potential Soil Exposure Pathways

Potential soil exposure pathways for the site include:

Soil samples collected during the 2018 Interim Action confirm that petroleum impacted soils have been removed from the property, and that remaining soils meet Method A CULs. However, soil samples collected during this investigation have indicated concentrations of benzene above the MTCA Method A CULs at depths of 20 and 25 feet bgs possibly remain at off-property locations. Potential soil exposure pathways for the site include: 

Exposure to soil via incidental ingestion, dermal contact, and inhalation of windblown dust. The area is typical of urban developed land, with limited to no vegetation. Sidewalks and streets are paved with asphalt or concrete. Potential exposure via incidental ingestion, dermal contact, or inhalation of windblown dust for construction workers working off-property is a complete pathway, although unlikely given the depth of residual impacts. 

Soil leaching to groundwater. COC concentrations in groundwater have been shown to be above Method A groundwater CULs. Therefore, the soil leaching to groundwater pathway is potentially complete.

[bookmark: _Toc33623019][bookmark: _Toc54729670][bookmark: _Toc71299655][bookmark: _Toc120712487]Potential Groundwater Exposure Pathway

Groundwater analytical data shows concentrations of PCE, TCE, GRO, and /or benzene above MTCA Method A CULs. No drinking water wells are present on the property or within 1 mile of the site. Drinking water is supplied by the City of Seattle. 

Due to the depth of groundwater (ranging from 15 to 19 ft bgs), no ingestion or dermal contact are likely during any future subsurface construction work. However, per WAC 173-340-720(2), groundwater in Washington is generally classified as potable unless it can be demonstrated that it is not a possible future source, to protect potential beneficial uses. Although unlikely, the potential groundwater exposure pathway for future construction workers working off-property is a complete pathway.

[bookmark: _Toc33623020][bookmark: _Toc54729671][bookmark: _Toc71299656][bookmark: _Toc120712488][bookmark: _Hlk66179072]Soil Vapor Potential Pathway

Individuals inhaling indoor air contaminated by the volatilization of contaminants in soil and groundwater is another potential exposure pathway. During construction of the on-property building, a chemical vapor barrier was installed on all exterior below-grade foundation walls and beneath the slab-on-grade sections of the building garage (Aspect 2019) as a mitigation measure. Therefore, potential vapor intrusion is also not a concern for on-property occupants. Furthermore, results from the soil vapor samples do not indicate a vapor intrusion risk for occupant of the off-property building to the southeast; this will be confirmed with another vapor sampling event in January 2023. 	Comment by Author: Comment 7.3: Section 7.4.2.3: See Comment 5.1. Please include further discussion on the utility corridor and whether that is a potential vapor pathway.

Future construction workers may be exposed to vapor phase petroleum hydrocarbons through inhalation during excavations, trenching, or drilling or if they are working in utility corridors where vapors may have accumulated. Soil vapor screening levels were developed under long-term exposure assumptions, and are used to assess risk of intrusion of vapor phase COCs in the subsurface to occupied structures, and are not intended to evaluate risk of temporary exposure to commercial workers during the above-described activities.

[bookmark: _Toc103086431][bookmark: _Toc120712489]Proposed Cleanup Standards	Comment by Author: Comment 8.1: Consider introducing the proposed CULs prior to Section 6 results.  Results are compared to MTCA Method A / B CULs in Section 6, but values are not presented in the report until here.

MTCA Method A CULs are considered the CULs for the site. For this RI, soil and groundwater concentrations are compared to current MTCA Method A CULs and COCs are identified as analyte concentrations detected greater than current MTCA Method A CULs.

The COCs for the site include GRO, DRO, HO, BTEX, EDB, and MTBE. Note that PCE, TCE, and vinyl chloride are HVOCs associated with the Former Carson Cleaners facility.

MTCA Method A CULs for the site COCs in soil and groundwater are presented in the table below.

MTCA Method A CULs for Site COCs for Soil and Groundwater

		COC

		MTCA CUL Groundwater
(µg/L)

		MTCA CUL Soil
(mg/kg)



		GRO1

		800/1,000

		30/100



		DRO

		500

		2,000



		HO

		500

		2,000



		Benzene

		5

		0.03



		Toluene

		1,000

		7



		Ethylbenzene

		700

		6



		Total Xylenes

		1,000

		9



		Lead

		15 

		250



		MTBE

		20

		0.1



		EDB

		0.1

		--





[bookmark: _Hlk32218244]1For GRO, MTCA CULs depend on the presence of benzene: with benzene present (800 micrograms per liter [µg/L] and 30 milligrams per kilogram [mg/kg]) and without (1,000 µg/L and 100 mg/kg).



MTCA Method B indoor air CULs and sub-slab soil vapor screening levels for site COCs are presented below.

MTCA Method B CULs for Air

		COC

		MTCA Method B CUL Indoor Air1
(µg/m3)

		MTCA Method B Screening Level
Sub-Slab Soil Vapor1
(µg/m3)



		Benzene

		0.32

		10.6



		Toluene

		2,300

		76,190



		[bookmark: _Hlk8802808]Ethylbenzene

		460

		15,238



		Total Xylenes

		46

		1,524



		Naphthalene

		0.073

		2.45



		Total Petroleum Hydrocarbons2

		46

		1,500 / 6,9573





1 Method B cancer risk values used when provided. If cancer risk values are not provided, noncancer risk is listed.

2 Total petroleum hydrocarbon (TPH) concentration is the sum total of volatile organic compounds and aliphatic and aromatic hydrocarbons.

3 A site specific TPH sub slab soil gas screening level was calculated in accordance with Ecology’s 2022 Vapor Intrusion Guidance (Ecology 2022). The calculation of this CUL is presented in Table 4. 

µg/m3 = micrograms per cubic meter

[bookmark: _Toc120712490]Conclusions and Recommendations

This report documents the supplemental investigation activities conducted in June and August 2022 which were completed to further delineate the extent of residual downgradient off-property groundwater impacts to the east-southeast, and to further evaluate off-property soil vapor quality to the east/southeast. The investigation included the installation and sampling of two monitoring wells (MW-30 and MW-31) and one soil vapor point (SVP-3). 

Based on the analytical results, the extent of COCs in groundwater above MTCA Method A CULs is not delineated off-property to the east (beyond MW-31). However, only two events have been performed in the new wells. As such, additional groundwater monitoring is recommended to further evaluate groundwater quality and concentration trends. 	Comment by Author: Comment 9.1: We agree with the Consultant that the extent of COCs in groundwater above MTCA Method A CULs is not delineated off-property to the east (beyond MW-31).  Additionally, we would also recommend a discussion of vapor intrusion migration risk in the utility corridors around the site area as soil vapor analytical results seem to be increasing away from the site and a discussion on the increasing trends of some analytes in the results from MW-27 and MW-28 that may be indicative of an ongoing source that was not addressed during the excavation.

The current soil vapor sample results indicated that site COCs do not pose a vapor intrusion risk to occupants of the off-property buildings to the east and southeast; this will be confirmed with an additional sampling event in January 2023, approximately 6 months from the first event. 

Based on the results of this investigation, Arcadis recommends the following actions:

· Continue quarterly groundwater gauging and sampling in 2023

· Evaluate groundwater conditions after four groundwater monitoring events have been completed to determine if further assessment is warranted

· Perform one additional soil vapor sampling event in January 2023 to confirm no vapor intrusion concerns associated with petroleum hydrocarbons.
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	Comment by Author: Table 1 - the soil samples were collected in June 2022, yet the sampling dates are for September 21, 22, or 23, 2021.  Please correct.
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1 Introduction 
On behalf of Chevron Environmental Management Company (CEMC), Arcadis U.S., Inc. (Arcadis) has prepared 


this Draft for Agency Review – Supplemental Investigation Report (report) for former Chevron Service Station No. 


90129, located at 4700 Brooklyn Avenue NE in Seattle, Washington (site). The site was previously identified as 


Former Chevron Facility No. 90129 in the Washington Department of Ecology (Ecology) database. A Site 


Location Map and Aerial Map are provided as Figure 1 and Figure 2, respectively. 


A parcel map and parcel data for the site are presented in Appendix A. Site regulatory identifiers include Cleanup 


Site Identification No. 10632 and Facility Site Identification No. 81966648.  


This report documents the investigation activities conducted at the site in June and August 2022 that were 


performed in general accordance with the June 14, 2020 Supplemental Investigation Work Plan (Work Plan; 


Arcadis 2020), which was approved via email from Ecology on February 23, 2021. Work was also completed 


pursuant to Agreed Order (AO) No. 13815 (Ecology 2017).  


The data collected during this site investigation was uploaded in the Ecology Environmental Information 


Management (EIM) database under EIM identification number FSID81966648.  


The objectives of the work were to address data gaps regarding the nature and extent of contaminants in soil, 


groundwater, and soil vapor associated with the historical use of the property.  


2 Site Background 
This section discusses general site and background information, and the environmental history at the site. 


2.1 General Site Information 


The site’s general information is listed below: 


Site Location: 4700 Brooklyn Avenue NE and surrounding ROW areas 


Site County: King County 


Site Parcel Number, Address:


Parcel 8816400985 (property), 4700 Brooklyn Ave NE 


Property Owner: GEDR Brooklyn LLC. 


Site Land Use: The area is zoned as NC3P-65, SM-U 75-240 which allows for mixed residential and commercial 


businesses with typical street front businesses and residential units above. The property is currently occupied by 


a 24-story apartment building with unoccupied retail/commercial space on the ground floor and two levels of 


below-grade parking. Current tenants include residents and property management offices. 


Vicinity Land Use: Surrounding properties are also zoned NC3P-65 as described above. The property is 


bounded by Bank of America to the east, NE 47th Street to the south, Brooklyn Ave NE to the west, and 


residential construction to the north.


2.2 Site History 


Based on available records, the site was occupied by a service station from as early as 1919 through 2016. Two 


12,000-gallon gasoline underground storage tanks (USTs) and one 12,000-gallon diesel UST were removed by 
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FH Brooklyn in February 2017 (Aspect, 2017). The service station building, four dispenser islands, and associated 


piping were removed from the site in 2018. The current development was constructed in 2020.  


Several historical dry-cleaning businesses were located in the vicinity of the site, including Carson Cleaners, 


which was located across Brooklyn Avenue NE to the west.  


A more extensive summary of the site history is presented in the Draft 2019 Site Investigation Summary. (Arcadis 


2020). 


2.3 Environmental Setting 


The site environmental setting is described below: 


Site Elevation: The site is a rectangular property located near the University of Washington. The site has an 


elevation of approximately 215 feet. 


Climate: The Seattle climate is characterized by mild temperatures and an extended rainy season, with an 


average annual rainfall of 37 inches. Average temperatures vary between 36 and 47 degrees Fahrenheit in the 


winter and 55 to 73 degrees Fahrenheit in the summer. The driest month of the year is typically July, with the 


rainy season extending from October to March.  


Nearest Waterbodies: Surface water within the proximity of the site drains to the south towards Portage Bay and 


the ship canal. The closest water body is Lake Union approximately 3,800 feet southwest of the site.  


Site Soils: Soil on the property was excavated to an average depth of 21 feet below ground surface (bgs) to 


install two levels of underground parking. Soil in the area consists of fill underlain by fine to medium sand, with 


dense silt encountered below 25 to 30 feet bgs (SAIC 2011). 


Site Groundwater: Groundwater monitoring began at the site in 1990 and continued until November 2016, when 


it was put on hold until 2020. Past monitoring frequency was typically quarterly; however, multiple years only had 


semi-annual sampling. Depth to water at the site ranges between 15 and 18 feet bgs.  


Monitoring network: Currently there are 11 groundwater wells associated with the site: MW-18, MW-19, MW-20, 


MW-21, MW-22, MW-23, MW-25, MW-27, MW-28, MW-30 and MW-31.  


Groundwater elevation: Groundwater elevation ranges from approximately 198 to 203 feet above mean sea 


level with a 5-foot seasonal fluctuation.  


Groundwater flow direction: Groundwater flow direction is predominantly to the east-southeast, with a more 


easterly direction of flow in the southern portion and southerly in the northern portion of the property (see rose 


diagram on Figures 4 and 5). Horizontal hydraulic gradients at the site range from 0.01 to 0.02 feet per foot (ft/ft).  


Site Sediment: No risks to sediments have been identified. 


3 Previous Environmental Investigations 
Investigations have been conducted at the site since 1989 to evaluate soil, groundwater, and soil vapor quality, as 


well as the presence of light non-aqueous phase liquid (LNAPL). The previous investigations are summarized in 


the following sections. 


3.1 Historical Soil Investigations 


Historical soil investigations were summarized by Leidos in the 2019 Remedial Investigation Work Plan and are 


presented below: 
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1989 UST Removal 


Petroleum-hydrocarbon contamination was first encountered at the site in December 1989 during the removal of 


three gasoline USTs (two 12,000-gallon steel tanks and one 5,000-gallon steel tank), two pump islands, and 


associated fuel lines from the northern portion of the property as part of a station renovation. In addition, an 


undocumented, abandoned-in-place 1,000-gallon UST was discovered and removed from the southern portion of 


the property along the eastern wall of the new UST pit. The use of the abandoned-in-place UST was not able to 


be determined. Gasoline-range hydrocarbons (GRO) and benzene, toluene, ethylbenzene, and total xylenes 


(BTEX) were detected at concentrations exceeding Ecology’s Model Toxics Control Act (MTCA) Method A 


cleanup levels (CULs) in soil samples collected from the UST excavations. Approximately 450 cubic yards of 


affected soil and 450 cubic yards of unaffected soil was transported offsite for disposal (GeoEngineers, 1990a). 


1990 Site Investigation 


Following UST removal and replacement, GeoEngineers oversaw the installation of 14 monitoring wells (MW-1 


through MW-14) and an 8-inch diameter recovery well (RW-1). Petroleum hydrocarbons were present in soil 


samples from eight of the 15 soil borings with benzene concentrations above the MTCA Method A CUL in four of 


the soil borings. Well MW-8 was subsequently destroyed during station renovation activities. 


1992 Site Investigation 


In 1992, an environmental investigation was conducted by Pacific Environmental Group, Inc. (Pacific) during a 


Stage II vapor recovery retrofit. Two soil samples were collected during the investigation: one sample (T-1) was 


collected from the excavated trench adjacent to the northeast dispenser and the other sample (SP-1) was 


collected from stockpiled soil associated with the excavation area. Concentrations of GRO in both samples were 


above the MTCA Method A CUL. Analytical results for BTEX compounds and total lead were below MTCA 


Method A CULs. Approximately 17 cubic yards of clean soil was disposed offsite while 3 cubic yards represented 


by SP-1 was used as backfill for the trenches. 


2001 Supplemental Environmental Investigation 


In March 2001, Delta Environmental Consultants, Inc. (Delta) performed a site investigation and reported the 


results in the Supplemental Environmental Investigation letter dated July 24, 2001 (Delta, 2001). Two soil borings 


were drilled and completed as monitoring wells (MW-15 and MW-16) in the northeastern and southeastern 


corners of the property, respectively, in order to delineate lateral soil and groundwater impacts. Soil analytical 


data for MW-15 and MW-16 indicated that all analytes were either not detected or were below the respective 


MTCA Method A CULs.  


2010 Soil Investigation 


In October 2010, SAIC advanced one soil boring, SB-1, to a depth of 25 feet bgs in the northwest corner of the 


property in order to delineate the lateral extent of soil impacts to the north. Three attempts were also made to 


install a monitoring well near the center of the northern property boundary adjacent to the northwest corner of the 


station building. However, all three attempts encountered a thick concrete slab at approximately 2.5 to 3.5 feet 


bgs. Soil samples were collected from boring SB-1 at 15 and 17.5 feet bgs for analysis. Petroleum hydrocarbons 


were not detected above MTCA Method A CULs in the collected soil samples (Leidos 2017). 


2015 Site Investigation 


Nine borings (P1 through P9) were advanced to depths ranging from 5 to 22 feet bgs by Riley Group, Inc. (RGI) in 


February 2015 as part of a baseline assessment. Details of the investigation were described in the Baseline 
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Environmental Assessment Report dated March 31, 2015 (Riley Group, 2015). A total of eight soil samples were 


submitted to the laboratory for analysis. Benzene was detected at concentrations above the MTCA Method A CUL 


in the soil samples collected at 10 feet bgs from boring P4 and 13 feet bgs from boring.  


2016 Site Investigation 


Aspect advanced nine soil borings (AB-1 through AB-9) in November 2016 and collected 56 soil samples for 


analysis of various constituents including petroleum hydrocarbons, halogenated VOCs (HVOCs), polychlorinated 


biphenyls (PCBs), polycyclic aromatic compounds (PAHs), and metals (Aspect, 2017a). Benzene, GRO, and 


naphthalene were detected at concentrations above MTCA Method A CULs in soil samples. Soil samples that 


exceeded the proposed cleanup levels ranged in depth from 13 to 33 feet bgs. 


2017 UST Removal 


In February 2017, Aspect provided oversight during removal of three 12,000-gallon USTs from the property and 


collected seven confirmation soil samples from the UST excavation and three samples from stockpiled pea gravel 


(Aspect, 2017b). All soil analytical results were less than the MTCA Method A soil CULs with the exception of 


sample Tank-B1-12, where benzene was detected at a concentration of 0.073 mg/kg. Prior to UST 


decommissioning, existing site wells (MW-1, MW-4, MW-5, MW-8, MW-9, and RW-1) were abandoned in 


accordance with WAC 173-160.  


2019 Site Investigation 


In 2019, Leidos installed nine monitoring wells (MW-20 through MW-23, and MW-25 through MW-29) and 


collected soil samples from each boring. GRO, DRO, HO, BTEX, and lead in soil were found to be below MTCA 


Method A CULs or non-detect. PCE was detected in soil at concentrations above the MTCA Method A CUL in 


MW-20 at depths of 10.5, 18, and 30 bgs, and in MW-21 at 28 feet bgs. TCE was detected in soil at 


concentrations above the MTCA Method A CUL in MW-21 collected at 26 and 28 feet bgs. 


3.2 Historical Groundwater Investigations 


Groundwater investigation began at the site in January 1990 with the installation of groundwater monitoring wells 


MW-1 through MW-14 along with RW-1 by GeoEngineers. A total of 16 groundwater monitoring wells (MW-1 


through MW-16) and one recovery well (RW-1) were installed at the site between 1990 and 2001 with six (6) of 


the wells later being decommissioned. Wells MW-1, MW-4, MW-5, MW-8, MW-9, and RW-1 were 


decommissioned prior to the 2017 UST removal. Remaining onsite wells were decommissioned in 2018 during 


property redevelopment. Eleven groundwater monitoring wells remain off-property and consist of MW-18, MW-19, 


MW-20, MW-21, MW-22, MW-23, MW-25, MW-27, MW-28, MW-30, and MW-31. Groundwater monitoring wells 


were routinely gauged from 1990 to 2016. In 1990, LNAPL was present in MW-4 and MW-12 with thicknesses of 


2.27 and 1.22 feet, respectively. Laboratory analysis of a sample of the LNAPL indicated it was gasoline. 


Groundwater samples collected from MW-1, MW-2, MW-3, MW-7, MW-9, MW-10, MW-11, and MW-12 have 


historically contained benzene concentrations that exceeded the MTCA Method A CUL. Groundwater samples 


from MW-7, MW-11, and MW-12 historically contained concentrations of GRO above the MTCA Method A CUL.  


In March 2001, monitoring wells MW-15 and MW-16 were installed in the northeastern and southeastern corners 


of the property, respectively. GRO, benzene, and methyl tertiary butyl ether (MTBE) were detected at 


concentrations that exceeded MTCA Method A CULs in MW-16. All other analytes were either not detected or 


were below the respective MTCA Method A CULs in groundwater samples collected from MW-15 and MW-16.  







Draft for Agency Review – Supplemental Investigation Report 


www.arcadis.com 
90129 Supplemental Investigation Report_Draft_5 5


During the baseline assessment in 2015, groundwater grab samples were collected from P1 and P8 for analysis. 


DRO and HO in the groundwater sample collected from P8 exceeded the MTCA Method A CULs. Also, in 


January 2015, RGI collected samples from wells MW-3, MW-6, MW-9, and MW-13 to evaluate the presence of 


HVOCs in groundwater and if the upgradient Carson Cleaners had impacted groundwater beneath the subject 


property. Concentrations of HVOCs were detected in MW-9 and MW-13 above the MTCA Method A CULs. 


In November 2016, LNAPL was detected in wells MW-10 (0.98 feet) and MW-13 (0.11 feet); LNAPL was also 


detected in MW-9, MW-11, and MW-12, but at thicknesses less than 0.01 foot. Groundwater samples were 


collected from the existing wells for petroleum hydrocarbon analysis with the samples from MW-9, MW-11, and 


MW-13 also analyzed for HVOCs. Cis-1,2-DCE was detected in the three wells at concentrations below the 


proposed cleanup level, while vinyl chloride was detected in MW-13 above the MTCA Method A CULs. One or 


more petroleum constituents exceeded MTCA Method A CULs groundwater samples collected from MW-4, MW-


9, MW-11, MW-12, and MW-16 during the November sampling event (Leidos 2019). 


In 2019, nine additional monitoring wells (MW-20 through MW-23, and MW-25 through MW-29) were installed off-


property. Concentrations of GRO, DRO, and benzene in groundwater exceeded MTCA Method A CULs in MW-27 


and MW-28. Concentrations of DRO and benzene in groundwater exceeded the MTCA Method A CUL in MW-17. 


Wells MW-24 and MW-29 were subsequently decommissioned as part of the construction of the existing on-


property building. 


A review of groundwater data collected in 2019 and 2020 indicated that concentrations of GRO, diesel-range 


organics (DRO), benzene, vinyl chloride, tetrachloroethene (PCE) and trichloroethene (TCE) exceeded the 


respective MTCA Method A CULs in groundwater samples collected from MW-22, MW-23, MW-25, MW-27 and 


MW-28.  


PCE, TCE, and vinyl chloride are HVOCs commonly associated with dry-cleaners, and the source of these 


compounds has been identified as the Former Carson Cleaners facility, located across from the property at 4701 


Brooklyn Avenue NE (Ecology Facility/Site No. 15518216; CSID 14878). As stated in a letter from Ecology to 


Carson Cleaners, dated April 16, 2019, these HVOCs likely originated from the former dry cleaner, which 


operated from the early 1960s until 2014 (Ecology 2019). The former Carson Cleaners facility is currently 


undergoing remedial investigation activities, and is managed under a separate Agreed Order No. DE 19805. 


3.3 Historical Soil Vapor Investigations 


In November 1991, as part of an investigation at the nearby service station at 4557 Brooklyn Avenue NE, four soil 


vapor samples were collected adjacent to the subject property. Petroleum hydrocarbons were detected in two of 


the samples. 


The potential for vapor intrusion at the planned redevelopment on the Property was evaluated in September 2018 


and based on exceedances of groundwater screening levels for vapor intrusion, a chemical vapor barrier was 


installed on all exterior below-grade foundation walls and beneath the slab-on-grade sections of the building 


garage (Aspect 2019). Aspect utilized all groundwater quality results from the off-Property monitoring for this 


vapor intrusion evaluation, including the preliminary results from January 2018 reported by Leidos. 


Due to the continued presence of off-property petroleum-related contamination in groundwater at the site, Leidos 


performed a Preliminary Vapor Intrusion (VI) Assessment for the site per Ecology VI guidance (Ecology, 2016a). 


Results indicated that additional vapor intrusion assessments should be performed (Leidos 2017). In 2019, Leidos 


installed two soil vapor points off-property, SVP-1 and SVP-2 (Figure 3). Information regarding the construction of 


these soil vapor points, and any analytical results for previously collected soil vapor samples collected by Leidos 


was not provided to Arcadis. 
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4 Summary of Previous Remedial Actions 


4.1 Vapor Extraction System 


In February 1990, under the direction of GeoEngineers, Inc., H2Oil Recovery Equipment installed a vapor 


extraction system (VES). The VES was connected to 11 of the newly installed wells (MW-1, MW-3, MW-4, MW-6, 


MW-7, MW-8, MW-9, MW-11, MW-12, MW-14, and RW-1) and was started on May 16, 1990, with a portable 


incineration combustion unit (ICU) to treat the extracted hydrocarbon vapors. The ICU was removed in 1991, and 


the VES emissions were discharged directly to the atmosphere (Leidos, 2017). 


In March 1991, air-sparging units were installed in wells MW-4 and MW-12 to reduce the thickness of LNAPL. As 


of January 1996, an estimated 20,853 pounds of volatile petroleum hydrocarbons had been removed from the 


subsurface. There is no record of when the system was shut down or removed from the site.  


4.2 UST Removals 


As described in Section 3.1, in December 1989, EMCON removed three gasoline USTs (two 12,000-gallon and 


one 5,000-gallon steel tanks), two pump islands, and associated fuel lines from the northern portion of the 


property. In addition, an undocumented, abandoned-in-place 1,000-gallon UST was discovered and removed 


from the southern portion of the property.  


In February 2017, Aspect provided oversight during removal of three 12,000-gallon USTs on the property as 


described in Section 3.1.  


During 2018 interim action excavation activities, described below, an additional eight steel USTs of various sizes 


ranging from 125 to 5,250 gallons, were discovered and removed (Aspect 2019). Soil excavation and 


groundwater management activities completed during this interim action are further discussed below. 


2018 Interim Action  


An interim action was performed in 2018 to remove petroleum-contaminated soil and allow for the redevelopment 


of the property. Interim action soil removal was completed in conjunction with the mass excavation for property 


redevelopment. Details of the interim action were included in the 2019 Interim Action Report (Aspect 2019) 


Soil on the property was excavated to an average depth of 21 feet bgs to accommodate the installation of two 


levels of underground parking. Quantities of 6,837 tons of Contaminated soil (petroleum concentrations exceeding 


MTCA Method A CULs) and 1,259 tons of Impacted soil (petroleum concentrations below MTCA Method A CULs) 


were removed from the property and disposed offsite (Aspect 2019). Confirmation samples collected from the 


final extents of the excavation indicated that all petroleum-contaminated soil exceeding MTCA Method A CULs 


was removed from the property (Aspect 2019). In addition, 1,842,284 gallons of groundwater were extracted, 


treated, and discharged into Portage Bay as part of construction dewatering. 


5 Supplemental Investigation 
Arcadis conducted initial site investigation activities from June 1 to 3, 2022. One soil vapor point (SVP-3) and two 


additional groundwater monitoring wells (MW-30 and MW-31) were installed to further evaluate the extent of 


petroleum impacts in soil vapor and groundwater downgradient of the property. Groundwater monitoring events 


were conducted on June 13 and August 18, 2022. This section discusses the objectives, field activities, analytical 
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results, and the management of investigation-derived waste (IDW) associated with the completed site 


investigation. The approximate locations of the groundwater monitoring wells and soil vapor point are shown on 


Figure 3.  


5.1 Data Gap Investigation Objectives 


Supplemental investigation activities were completed to further delineate the extent of groundwater impacts 


downgradient to the east and southeast of the property, and to evaluate current soil vapor conditions 


downgradient to the east-southeast, as described in the Supplemental Investigation Work Plan (Arcadis 2020). 


Note that the installation of two soil vapor points was originally proposed; however, numerous underground 


utilities did not allow a feasible location for one of the soil vapor points on NE 47th Street, and thus only one soil 


vapor point was installed. Arcadis reported this deviation to Ecology via a phone call on June 1, 2022, and 


Ecology agreed that based on the location of underground utilities, this vapor point could be removed from the 


scope. 


5.2 Pre-field Activities 


Before mobilizing to the site, Arcadis performed the following activities: 


 Updated the site-specific health and safety plan and prepared job safety analyses and traffic control plans 


 Secured a ROW permit from the City of Seattle 


 Marked the proposed boring locations and contacted the state one-call public locate service a minimum of 48 


hours prior to initiating the field activities; and 


 Contracted a private utility locator to additionally identify potential conflicting utilities or other underground 


structures in the work areas. 


5.3 Utility Locate 


At least 48 hours prior to conducting subsurface activities, Washington811 was notified to mark known public 


utilities within the work areas. In addition, GPRS, a private utility locating company, conducted a utility survey prior 


to the start of the investigation. The utility locate survey was conducted on April 29, 2022. The survey included the 


use of ground-penetrating radar, to confirm that the proposed boring locations were clear of underground utilities 


and other features. Survey results, along with utility site plans provided by the City, were used to map utilities. As 


mentioned above, numerous utility lines were located in the sidewalk of NE 47th Street that precluded installation 


of the vapor point in this area.  


5.4 Soil Boring and Soil Vapor Point Drilling and Sampling 


Drilling activities were conducted by a licensed drilling subcontractor, Cascade Drilling, Inc. of Woodinville, 


Washington (Cascade), under the supervision of Arcadis personnel. Borings were first pre-cleared for any utilities 


via air knife, vacuum truck, and/or hand auger to a minimum depth of 5 feet bgs. After pre-clearance, the well 


borings were advanced using a hollow stem auger to the target depth. The boring for SVP-3 was continued using 


the hand auger to 5.5 feet bgs. MW-30 was advanced to 25.5 ft bgs, MW-31 was advanced to 26.5 ft bgs, and 


were backfilled with bentonite to set monitoring wells at a depth of 25 feet bgs. Boring depths and soil sample 


depths are presented in the table below and well construction details are presented on boring logs. During drilling, 


groundwater was encountered in the borings at an approximate depth of 15 to 18 feet bgs.  
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Location Boring Type 
Total Depth 


(feet bgs) 


Laboratory Analytical 


Sample Intervals 


(feet bgs) 


MW-30 Monitoring Well 25.5 5, 10, 15, 20, 25 


MW-31 Monitoring Well 26.5 5, 10, 15, 20, 25 


SVP-3 Soil Vapor Point 5.5 2.5, 5 


During pre-clearance, soil samples were collected by hand auger at approximately 2.5 feet bgs for lithologic 


logging and screened for VOCs using a PID. After preclearance activities, soil samples were collected from a 1.5 


foot split spoon sampler at 5-foot intervals. During drilling, Arcadis conducted lithologic logging in accordance with 


Udden-Wentworth, and the Unified Soil Classification System. Boring logs and well construction diagrams are 


included in Appendix B.  


Field screening samples were placed into sealed zipper-locked bags for visual inspection and VOC screening.  


Analytical samples were collected in laboratory-provided containers and placed in a cooler with ice. Samples were 


submitted to Pace Analytical (an Ecology-accredited laboratory) located in Mount Juliet, Tennessee (Pace), under 


standard chain-of-custody protocols. A duplicate soil sample was collected for data quality assurance purposes 


from MW-31 at 20 feet bgs (sample FD-1). 


Soil samples were analyzed for the following: 


 GRO by Northwest TPH-Gx 


 DRO and heavy oil-range organics (HO) by Northwest TPH-Dx 


 BTEX, EDC, MTBE, and naphthalene by USEPA Method 8260D  


 Lead by USEPA Method 6010D 


5.5 Monitoring Well Installation  


Two groundwater monitoring wells (MW-30 and MW-31) were installed during the June field activities. The 


groundwater monitoring wells were installed by Cascade to a depth of 25 feet bgs (screened from 10 to 25 feet 


bgs). Construction details for monitoring wells MW-30 and MW-31 are included on the boring logs in Appendix B. 


Each well was installed in accordance with the Minimum Standards for Construction and Maintenance of Wells 


(Washington Administrative Code [WAC] 173-160; Ecology 2013).  


The wellheads were completed at the ground surface with a locking well cap and traffic-rated bolt-down well vault. 


Following the installation of monitoring wells, the well location, ground surface, and top-of-casing elevations were 


surveyed by a Washington-licensed land surveyor, OTAK, Inc. of Lake Oswego, Oregon. Monitoring wells were 


developed subsequent to installation to ensure removal of fine-grained sediments from the vicinity of the well 


screen.  
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5.6 Soil Vapor Probe Installation 


As mentioned above, the boring for soil vapor probe SVP-3 was advanced using hand auger methods to a depth 


of 5.5 feet bgs. Once the soil vapor probe boring was advanced to total depth, a 6-inch-long stainless steel vapor 


probe screen, attached to a length of 0.25-inch-diameter Teflon™ tubing, was lowered to a centered depth of 5 


feet bgs. A standard 1-foot sand pack was added to the boring surrounding the probe, followed by dry granular 


bentonite and hydrated bentonite to prevent vertical moisture migration. Portland cement was added above the 


bentonite to within approximately 1 foot bgs to allow for the installation of a traffic-rated vault in concrete. The soil 


vapor probe tubing was sealed with a compression cap to allow for equilibration with the subsurface. 


5.7 Groundwater Monitoring and Sampling 


Groundwater samples were collected from the new and existing wells in June and August 2022. Due to a parked 


car preventing access, monitoring well MW-30 was not able to be sampled during the June 2022 event.  


During the June and August 2022 sampling events, the depth to groundwater ranged from 15.35 to 19.40 feet 


bgs. Groundwater flow direction was to the east-northeast and to the east, as shown on Figures 4 and 5.  


Samples were collected via peristaltic pump using low-flow methods. Groundwater sampling field forms are 


included in Appendix C. Groundwater samples were collected in pre-preserved laboratory-provided bottles and 


placed in a cooler with ice. Samples were submitted to Pace under standard chain-of-custody protocol for the 


following analyses: 


 GRO by Northwest TPH-Gx 


 DRO and HO by Northwest TPH-Dx 


 BTEX, Ethylene dibromide (EDB), and methyl tertiary-butyl ether (MTBE), by USEPA Method 8260C 


 Lead by USEPA Method 6010D 


 PCE, TCE, cis-1,2-Dichloroethene (cis-1,2-DCE), trans-1,2-Dichloroethene (trans-1,2-DCE), and vinyl 


chloride by USEPA Method 8260C, at Ecology’s request; though these are considered to be associated with 


Carson Cleaners, and are not considered COCs for the site. Select results are presented in Table 2. 


5.8 Soil Vapor Sampling 


On June 3, 2022, Arcadis collected soil vapor samples from existing soil vapor probe SVP-1 and newly installed 


SVP-3. Soil vapor probe SVP-2 was unable to be located, after searching the area with a metal detector.  


Sample trains were constructed at each probe location to allow for purging and sample collection. Sampling trains 


were assembled using 0.25-inch Teflon tubing (or equivalent) and connected to the soil vapor probes. Prior to 


sampling, approximately 1,500 milliliters (mL) of stagnant air were purged from the soil vapor probe and sample 


train to ensure samples were representative of subsurface conditions.  


Soil vapor samples were collected using batch certified evacuated 1-liter canisters with 200 milliliter per minute 


(mL/min) regulators individually cleaned and batch certified by Freidman & Bruya, Inc. (a Washington-certified 


laboratory). Canisters were allowed to collect for up to 10 minutes or when the remaining vacuum reached 


approximately 5 inches of mercury (inHg), whichever came first. An equipment blank and a duplicate soil vapor 


sample were collected for data quality assurance. The blind duplicate sample (DUP-1) was collected from SVP-1. 


Soil vapor sampling field forms are included in Appendix D. 



Kennedy Jenks

Sticky Note

Groundwater purge forms not included for June 2022 event.  No DTW for MW-31 but a GW sample was collected using low-flow methods?



Kennedy Jenks

Sticky Note

with or without silica gel cleanup?
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Prior to sampling, the sample train was shut-in tested to evaluate the integrity of the sampling system. The 


sample train and soil vapor probe were also leak-tested using a tracer gas (high purity helium) concurrently with 


purging and sampling to ensure no significant ambient air leakage had occurred. Purged soil vapor was measured 


for helium as a pre-sampling leak detection procedure. Potential leakage was calculated using the following 


formula: 


% ������� =  
������ ������������� �� ������ �� ������ ��� (%)


������ ������������� �� �ℎ���� (%)
� 100


If leaks were observed during the shut-in testing, fittings were tightened or replaced, and the test was repeated 


until no observable leaks were present 


Samples were submitted to Friedman & Bruya, Inc. under standard chain-of-custody procedures for the following 


analyses: 


 Total petroleum hydrocarbons (TPH) with carbon chain specific results: EC5-8 (aliphatics), EC9-12 


(aliphatics), and EC9-10 (aromatics) by TPH Massachusetts Air Phase Hydrocarbons (APH) 


 BTEX and naphthalene by USEPA Method TO-15 


 Oxygen, carbon dioxide, and methane by American Society for Testing and Materials (ASTM) Method 1946 


 Helium (leak check) by ASTM Method 1946. 


The approximate soil vapor probe locations are shown on Figure 3.  


5.9 Investigation-Derived Waste 


Soil cuttings, purged groundwater, and equipment rinse water generated during investigation activities were 


contained in Department of Transportation-approved 55-gallon steel drums. The drums were labeled and picked 


up by Clean Harbors daily during the work. The soil and water drums were subsequently transported for 


appropriate disposal at a certified facility. A copy of the waste manifest is provided in Appendix E.  


6 Analytical Results 


6.1 Quality Assurance / Quality Control Analyses 


The following quality assurance and quality control (QA/QC) samples were collected during subsurface 


investigation sampling events. 


 One field duplicate sample of soil vapor, groundwater, and soil were collected and submitted to the 


analytical laboratory. 


Analytical results of duplicate samples collected as part of this investigation were generally comparable to parent 


samples for soil, groundwater, and soil vapor. Based on the results of the quality control sampling and testing, 


and on the data validation reports, sample results are considered usable. Data validation reports are included in 


Appendix I.  



Kennedy Jenks

Sticky Note

Add a section summarizing deviations for Work Plan:Continuous sampling of borings?Missing water levels during June 2022 event (MW-31 not gauged?)
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6.2 Soil Results 


Soil encountered in each boring generally consisted of sand with some silt to the explored depths. Additional 


information on the encountered soil is provided on the boring logs in Appendix B. 


Low concentrations of GRO (up to 2.47 J milligrams per kilogram [mg/kg]), DRO (up to 2.15 J mg/kg), and HO (up 


to 23.1 mg/kg) were detected in several of the samples; the detected concentrations were well below the MTCA 


Method A CULs. Trace concentrations of benzene, toluene, and xylenes were also detected in several of the 


samples; the detected benzene concentrations in MW-31-20 and MW-31-25 (0.0404 mg/kg and 0.0858 mg/kg, 


respectively) were above the MTCA Method A CUL. Low concentrations of lead were detected in all the samples; 


the detected concentrations were well below the MTCA Method A CUL. Ethylbenzene, MTBE, EDC, and 


naphthalene were not detected in any of the samples. 


The current soil analytical results are presented in Table 1. The soil laboratory analytical report and chain-of-


custody documentation are provided in Appendix F. 


6.3 Groundwater Results 


Groundwater samples were collected in June (second quarter) and August (third quarter) of 2022 in conjunction 


with gauging events. MTCA Method A CUL exceedances during each of the events are listed below. Note again 


that HVOC detections and exceedances are not associated with the subject site but are noted here for 


informational purposes. 


June 2022 MTCA Method A CULs COC Exceedances 


 MW-20 exceeded MTCA Method A CULs for PCE (125 µg/L) and TCE (13.3 µg/L) 


 MW-22 exceeded MTCA Method A CULs for Benzene (5.37 µg/L), TCE (296 µg/L), and Vinyl Chloride (2.99 


µg/L) 


 MW-23 exceeded MTCA Method A CULs for TCE (43.2 µg/L) and Vinyl Chloride (3.75 µg/L) 


 MW-27 exceeded MTCA Method A CULs for GRO (2,160 [2,240] µg/L), TCE (762 [842] µg/L), and Vinyl 


Chloride (7.57 [9.29] µg/L) 


 MW-28 exceeded MTCA Method A CULs for GRO (2,460 µg/L), PCE (97.6 µg/L), and TCE (623 µg/L) 


 MW-31 exceeded MTCA Method A CULs for Benzene (37.7 µg/L), TCE (60.8 µg/L), and Vinyl Chloride (32 


µg/L) 


August 2022 MTCA Method A CULs COC Exceedances 


 MW-22 exceeded MTCA Method A CULs for Benzene (5.92 µg/L), TCE (352 [304] µg/L), and Vinyl Chloride 


(4.7 µg/L) 


 MW-23 exceeded MTCA Method A CULs for Benzene (5.59 µg/L), TCE (34.4 µg/L), and Vinyl Chloride (11.4 


µg/L) 


 MW-25 exceeded MTCA Method A CULs for Benzene (48.4 µg/L), PCE (6.30 µg/L), TCE (147 µg/L), and 


Vinyl Chloride (55.4 µg/L) 


 MW-27 exceeded MTCA Method A CULs for GRO (2,140 µg/), Benzene (7.90 µg/L), PCE (324 µg/L), and 


TCE (1,010 µg/L) 


 MW-28 exceeded MTCA Method A CULs for GRO (2,100 µg/), Benzene (6.12 µg/L), PCE (309 µg/L), TCE 


(1,030 µg/L), and Vinyl Chloride (2.94 µg/L) 
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 MW-31 exceeded MTCA Method A CULs for Benzene (40.3 µg/L), PCE (9.28 µg/L), TCE (213 µg/L), and 


Vinyl Chloride (41 µg/L) 


Groundwater gauging data and analytical results are presented in Table 2. Groundwater laboratory analytical 


reports and chain-of-custody documentation are provided in Appendix G.  


6.4 Soil Vapor Results 


Soil vapor samples were collected from existing off-property soil vapor probe SVP-1 and newly installed SVP-3 to 


evaluate current soil vapor quality against MTCA Method B sub-slab soil vapor screening levels. The analyzed 


constituents were not detected in the soil vapor samples collected with the exception of C5-8 range TPH 


(aliphatics) which were detected in SVP-1 and SVP-3 at concentrations of 410 and 730 micrograms per cubic 


meter (µg/m³), respectively, and C9-12 range TPH (aliphatics) which were detected in SVP-1 and SVP-3 at 


concentrations of 380 and 1,100 µg/m³, respectively. Note, however, that C9-12 aliphatics were also detected in 


the equipment blank sample at 380 µg/m³, which may indicate some contamination of the sampling equipment. 


Current soil vapor analytical results are presented in Table 3. Ecology Guidance for Evaluating Vapor Intrusion in 


Washington State provides the procedure for calculating a site-specific CUL for TPH to account for the cumulative 


effects of petroleum mixtures (Ecology 2022). Site-specific CUL calculations are presented in Table 4. The 


detected concentrations of TPH did not exceed the calculated site-specific CUL of 6,957 µg/m³. Based on the soil 


vapor analytical results, there are no vapor intrusion concerns for the off property building to the southeast; this 


will be confirmed with another VI sampling event in January 2023.  


The soil vapor laboratory analytical report is provided in Appendix H. 


7 Conceptual Site Model 
The conceptual site model (CSM) uses data collected during investigations and remediation activities to 


understand constituent occurrence, movement, and potential exposures at the site.  


7.1 Source Characterization 


Known potential sources of petroleum contaminants are the numerous former USTs, dispensers, and/or piping 


associated with the historical use of the property as a service station. No other known source of petroleum 


contamination has been identified onsite.  


The 2018 excavation of the property in conjunction with redevelopment removed remaining potential primary and 


secondary sources including USTs, associated infrastructure, and residual petroleum-impacted soil.  


As noted previously, the identified source of HVOC compounds is the Former Carson Cleaners facility, located at 


4701 Brooklyn Avenue NE (Ecology Facility/Site No. 15518216; CSID 14878). The former Carson Cleaners 


facility is currently undergoing remedial investigation activities. 


7.2 Nature and Extent of Contamination 


Residual petroleum-impacted soil that exceeded CULs was removed from the property during the 2018 


excavation, and soil samples collected from off-property borings during this supplemental investigation were 


below MTCA Method A CULs or laboratory reporting limits for all contaminants of concern except for detected 


benzene concentrations in MW-31-20 and MW-31-25 (0.0404 mg/kg and 0.0858 mg/kg, respectively). Note that 
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these soil samples were collected from below the water table, and therefore may not be representative of actual 


soil conditions.  


Groundwater samples from off-property wells to the south and southeast of the property continue to contain 


petroleum COCs above MTCA Method A CULs. Groundwater analytical results indicate that GRO and/or benzene 


concentrations exceed MTCA Method A CULs in MW-22, MW-23, MW-25, MW-27, MW-28, and MW-31, to the 


south/southeast of the property.  


HVOCs are also present in soil and groundwater above MTCA Method A CULs off-property. As previously 


discussed, the former Carson Cleaners operation is the identified source of the dry-cleaning-related 


contamination. The HVOC plume is comingled with the petroleum hydrocarbon plume.  


7.3 Fate and Transport 


7.3.1 General Fate and Transport Mechanism 


As a generality (non-site-specific), petroleum hydrocarbons can exist in four phases in soils (unsaturated vadose 


zone and/or smear zone):  


Residual phase. Petroleum hydrocarbons are sorbed to soil or trapped within soil pore space.  


Dissolved or aqueous phase. Petroleum hydrocarbons are dissolved in water within soil pore space.  


Vapor phase. Petroleum hydrocarbons are volatilized into soil pore space.  


Free phase. Recoverable LNAPL.  


Following a release, petroleum hydrocarbons are driven by gravity toward the water table and, depending on the 


quantity released, soil type, and depth to groundwater, may reach the groundwater table. As the hydrocarbons 


migrate toward the water table, residual LNAPL may be left behind in each of the phases (residual, dissolved, and 


free). 


When residual-, dissolved-, or free-phase LNAPL comes into contact with groundwater, dissolution of the 


hydrocarbons to the groundwater can occur. If a release of petroleum hydrocarbons is large enough, LNAPL may 


overcome the capillary forces at the capillary fringe within smear zone soil and pool on top of the groundwater. 


When rainwater infiltrates subsurface soil in the area of a release, the water will flow downward through the soil 


and may preferentially follow high-conductivity soil lenses horizontally and pick up constituents before reaching 


groundwater.  


7.3.2 Site Fate and Transport Mechanism 


Petroleum hydrocarbons encountered at the site are described below: 


Residual phase. The USTs and associated equipment on-site were the source of soil impacts; former station 


infrastructure and soils surrounding the former tanks were removed by excavation in 2017. The interim action 


confirmation sample results indicated that petroleum-impacted soil was adequately removed from the Property.. 


Dissolved phase. Recent and historical sampling indicate that petroleum impacts remain in groundwater in off-


property wells in the ROW. Wells MW-22, MW-23, MW-25, MW-27, MW-28, and MW-31 have concentrations of 


benzene and/or GRO above MTCA Method A CULs.  


Vapor phase. Based on soil vapor data, petroleum hydrocarbon COCs do not pose a risk for vapor intrusion into 


area buildings. Carson Cleaners is conducting additional investigation to evaluate potential vapor intrusion 


concerns related to HVOCs.  
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Free phase. LNAPL has not been observed off-Property. COC concentrations in monitoring wells also are not 


indicative of the presence of LNAPL at the site.  


7.4 Exposure Pathways and Potential Receptors 


7.4.1 Potential Receptors 


Identified potential receptors include: 


 Workers who contact contaminated soil in the future during off property construction, if no worker 


protection controls are in place. 


 Humans who contact contaminated soil in the future if off property pavement is removed. 


 Humans who inhale contaminated soil particles in the future during remedial action activities, if no 


protection controls are in place. 


 Accidental contact or consumption of groundwater during investigation, remediation, and/or construction 


work by humans. 


 Drinking water is supplied by the City of Seattle, and groundwater is not used as a drinking water source 


within the City of Seattle (Seattle Public Utilities, 2022), but groundwater will still be considered a potential 


source of drinking water. 


 Humans who inhale indoor air via vapor intrusion off-property by volatilization of contaminated shallow 


groundwater (Leidos 2017). 


7.4.2 Potential Exposure Pathways 


Potential exposure pathways for the site are: 


Soil. Potential exposure to soil via incidental ingestion, dermal contact, and inhalation of windblown dust and 


leaching to groundwater. 


Groundwater. Potential exposure to groundwater via incidental ingestion and dermal contact. 


Soil vapor. Potential exposure to soil vapor via inhalation (volatilization of petroleum impacts contained in 


groundwater and/or soil). 


Potential exposure pathways are evaluated below.  


7.4.2.1 Potential Soil Exposure Pathways 


Potential soil exposure pathways for the site include: 


Soil samples collected during the 2018 Interim Action confirm that petroleum impacted soils have been removed 


from the property, and that remaining soils meet Method A CULs. However, soil samples collected during this 


investigation have indicated concentrations of benzene above the MTCA Method A CULs at depths of 20 and 25 


feet bgs possibly remain at off-property locations. Potential soil exposure pathways for the site include:  


 Exposure to soil via incidental ingestion, dermal contact, and inhalation of windblown dust. The area is typical 


of urban developed land, with limited to no vegetation. Sidewalks and streets are paved with asphalt or 


concrete. Potential exposure via incidental ingestion, dermal contact, or inhalation of windblown dust for 
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construction workers working off-property is a complete pathway, although unlikely given the depth of residual 


impacts.  


 Soil leaching to groundwater. COC concentrations in groundwater have been shown to be above Method A 


groundwater CULs. Therefore, the soil leaching to groundwater pathway is potentially complete. 


7.4.2.2 Potential Groundwater Exposure Pathway 


Groundwater analytical data shows concentrations of PCE, TCE, GRO, and /or benzene above MTCA Method A 


CULs. No drinking water wells are present on the property or within 1 mile of the site. Drinking water is supplied 


by the City of Seattle.  


Due to the depth of groundwater (ranging from 15 to 19 ft bgs), no ingestion or dermal contact are likely during 


any future subsurface construction work. However, per WAC 173-340-720(2), groundwater in Washington is 


generally classified as potable unless it can be demonstrated that it is not a possible future source, to protect 


potential beneficial uses. Although unlikely, the potential groundwater exposure pathway for future construction 


workers working off-property is a complete pathway. 


7.4.2.3 Soil Vapor Potential Pathway 


Individuals inhaling indoor air contaminated by the volatilization of contaminants in soil and groundwater is 


another potential exposure pathway. During construction of the on-property building, a chemical vapor barrier was 


installed on all exterior below-grade foundation walls and beneath the slab-on-grade sections of the building 


garage (Aspect 2019) as a mitigation measure. Therefore, potential vapor intrusion is also not a concern for on-


property occupants. Furthermore, results from the soil vapor samples do not indicate a vapor intrusion risk for 


occupant of the off-property building to the southeast; this will be confirmed with another vapor sampling event in 


January 2023.  


Future construction workers may be exposed to vapor phase petroleum hydrocarbons through inhalation during 


excavations, trenching, or drilling or if they are working in utility corridors where vapors may have accumulated. 


Soil vapor screening levels were developed under long-term exposure assumptions, and are used to assess risk 


of intrusion of vapor phase COCs in the subsurface to occupied structures, and are not intended to evaluate risk 


of temporary exposure to commercial workers during the above-described activities. 


8 Proposed Cleanup Standards 
MTCA Method A CULs are considered the CULs for the site. For this RI, soil and groundwater concentrations are 


compared to current MTCA Method A CULs and COCs are identified as analyte concentrations detected greater 


than current MTCA Method A CULs. 


The COCs for the site include GRO, DRO, HO, BTEX, EDB, and MTBE. Note that PCE, TCE, and vinyl chloride 


are HVOCs associated with the Former Carson Cleaners facility. 


MTCA Method A CULs for the site COCs in soil and groundwater are presented in the table below. 


MTCA Method A CULs for Site COCs for Soil and Groundwater 


COC 
MTCA CUL Groundwater 


(µg/L) 


MTCA CUL Soil 


(mg/kg) 


GRO1 800/1,000 30/100 
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COC 
MTCA CUL Groundwater 


(µg/L) 


MTCA CUL Soil 


(mg/kg) 


DRO 500 2,000 


HO 500 2,000 


Benzene 5 0.03 


Toluene 1,000 7 


Ethylbenzene 700 6 


Total Xylenes 1,000 9 


Lead 15  250 


MTBE 20 0.1 


EDB 0.1 -- 


1For GRO, MTCA CULs depend on the presence of benzene: with benzene present (800 micrograms per liter [µg/L] and 30 milligrams per 
kilogram [mg/kg]) and without (1,000 µg/L and 100 mg/kg). 


MTCA Method B indoor air CULs and sub-slab soil vapor screening levels for site COCs are presented below. 


MTCA Method B CULs for Air 


COC 


MTCA Method B CUL 


Indoor Air1


(µg/m3) 


MTCA Method B Screening 


Level 


Sub-Slab Soil Vapor1


(µg/m3) 


Benzene 0.32 10.6 


Toluene 2,300 76,190 


Ethylbenzene 460 15,238 


Total Xylenes 46 1,524 


Naphthalene 0.073 2.45 


Total Petroleum 


Hydrocarbons2
46 1,500 / 6,9573


1 Method B cancer risk values used when provided. If cancer risk values are not provided, noncancer risk is listed. 
2 Total petroleum hydrocarbon (TPH) concentration is the sum total of volatile organic compounds and aliphatic and aromatic hydrocarbons. 
3 A site specific TPH sub slab soil gas screening level was calculated in accordance with Ecology’s 2022 Vapor Intrusion Guidance (Ecology 


2022). The calculation of this CUL is presented in Table 4.  


µg/m3 = micrograms per cubic meter 
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9 Conclusions and Recommendations 
This report documents the supplemental investigation activities conducted in June and August 2022 which were 


completed to further delineate the extent of residual downgradient off-property groundwater impacts to the east-


southeast, and to further evaluate off-property soil vapor quality to the east/southeast. The investigation included 


the installation and sampling of two monitoring wells (MW-30 and MW-31) and one soil vapor point (SVP-3).  


Based on the analytical results, the extent of COCs in groundwater above MTCA Method A CULs is not 


delineated off-property to the east (beyond MW-31). However, only two events have been performed in the new 


wells. As such, additional groundwater monitoring is recommended to further evaluate groundwater quality and 


concentration trends.  


The current soil vapor sample results indicated that site COCs do not pose a vapor intrusion risk to occupants of 


the off-property buildings to the east and southeast; this will be confirmed with an additional sampling event in 


January 2023, approximately 6 months from the first event.  


Based on the results of this investigation, Arcadis recommends the following actions: 


 Continue quarterly groundwater gauging and sampling in 2023 


 Evaluate groundwater conditions after four groundwater monitoring events have been completed to 


determine if further assessment is warranted 


 Perform one additional soil vapor sampling event in January 2023 to confirm no vapor intrusion concerns 


associated with petroleum hydrocarbons. 
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Tables 







Table 1.  Soil  Analytical Results 


90129 4700 Brooklyn


Seattle, Washington


Sample ID Date Depth TPH GRO DRO HO Benzene Toluene Ethylbenzene Total Xylenes Lead MTBE EDC Naphthalene


-- 30/100 2,000 2,000 0.03 7 6 9 250 0.1 -- --


MW-30-5 09/22/2021 5 -- <1.21 <1.59 <3.98 <0.000666 <0.00185 <0.00105 0.00153 J 1.95 <0.000499 <0.000925 <0.00696


MW-30-10 09/21/2021 10 -- 1.05 BJ <1.48 <3.71 <0.000576 <0.00160 <0.000910 0.00120 J 1.85 <0.000432 <0.000801 <0.00602


MW-30-15 09/21/2021 15 -- 1.18 BJ <1.51 <3.79 <0.000604 <0.00168 <0.000954 <0.00114 1.87 <0.000453 <0.000840 <0.00631


MW-30-20 09/21/2021 20 -- <1.14 1.54 J 5.91 J <0.000627 <0.00175 <0.000990 <0.00118 2.00 <0.000470 <0.000872 <0.00655


MW-30-25 09/23/2021 25 -- <1.23 2.15 J 23.1 <0.000677 <0.00188 <0.00107 <0.00128 1.35 <0.000504 <0.000941 <0.00708


MW-31-5 09/23/2021 5 -- <1.24 <1.56 <3.90 <0.000683 <0.00190 <0.00108 <0.00129 2.53 <0.000512 <0.000949 <0.00714


MW-31-10 09/23/2021 10 -- 1.31 <1.48 6.23 <0.000578 0.00587 J <0.000912 0.00524 J 1.78 <0.000433 <0.000803 <0.00604


MW-31-15 09/23/2021 15 -- <1.26 <1.62 <4.07 <0.000693 <0.00193 <0.00109 0.00224  J 2.33 <0.000520 <0.000964 <0.00725


MW-31-20 [FD-1] 09/23/2021 20 -- 1.93 BJ [1.77] <1.63 [<1.61} <4.09 [<4.04] 0.0404 [0.0442] 0.00587 J [0.00607 J] <0.00109 [<0.00109] 0.00147 J [<0.00130] 1.76 [2.06]<0.000519 [<0.000517]<0.000963 [<0.00959]<0.00724 [<0.00721]


MW-31-25 09/23/2021 25 -- 2.47 BJ <1.64 <4.10 0.0858 0.0146 <0.00112 <0.00134 1.82 <0.000534 <0.000991 <0.00745


SVP-3-2.5 09/23/2021 2.5 -- <0.999 <1.44 <3.61 <0.000550 <0.00153 <0.000868 <0.00104 1.65 <0.000412 <0.000764 <0.00575


SVP-3-5 09/23/2021 5 -- <1.04 <1.47 <3.69 <0.000575 <0.00160 <0.000908 <0.00108 2.17 <0.000132 <0.000800 <0.00601


Notes:


30/100 = GRO MTCA Method A CUL with benzene present is 30 mg/kg and without benzene present is 100 mg/kg


Grey text indicates soil that has been excavated


BOLD and highlighted values are greater than their respective MTCA Method A CUL


BOLD values are non-detect below the laboratory MDL, but the MDL is greater than the MTCA Method A CUL


Sample depth measured in feet below ground surface


Abbreviations:


ID = Identification


FD = Field Duplicate


MW = Groundwater monitoring well


-- = Not applicable, not available, or not analyzed


MDL = Method detection limit


MTCA = Model Toxics Control Act Cleanup


CUL = Cleanup Level


USEPA = United States Environmental Protection Agency


Laboratory Qualifiers:


<n = Not detected at or above the laboratory MDL


J = The identification of the analyte is acceptable; the reported value is an estimate.


B  = The same analyte is found in the associated blank.


Analytical Methods:


Samples analyzed by NWTPH-Gx


GRO = Total Petroleum Hydrocarbons as Gasoline Range Organics


Samples analyzed by NWTPH-Dx


DRO = Total Petroleum Hydrocarbons as Diesel Range Organics 


HO = Total Petroleum Hydrocarbons as Heavy Oil Range Organics


Samples analyzed by USEPA Method 8260D


BTEX = benzene, toluene, ethylbenzene, and total xylenes


MTBE = Methyl tertiary butyl ether


EDC = 1,2-Dichloroethane


Naphthalene


Samples analyzed by USEPA Method 6010D


Lead


Analytical results are presented in milligrams per kilogram (mg/kg)


MTCA Method A CULs



Kennedy Jenks

Sticky Note

Make columns wider to see numbers



Kennedy Jenks

Sticky Note

Please explain why reporting not detected above the Method Detection Limit (MDL) vs. above the Reported Detection Limit (RDL) (also known as Reporting Limit - RL).  Prior to December 2021, not detected results reference the RDL.



Kennedy Jenks

Sticky Note

These samples were collected in June 2022.  Not September 2021?







Table 2. Groundwater Gauging Data and Select Analytical Results


Chevron Service Station No. 90129


4700 Brooklyn Avenue Northeast


Seattle, Washington


Well Date TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene Total Xylenes MTBE EDB PCE TCE Vinyl Chloride  Total Lead


800/1,000 500 500 5 1,000 700 1,000 20 0.01 5.00 5.00 0.20 15


MW-2 1/22/90 100.05 -- -- -- 25 -- -- 1,100 1,090 161 1,120 --
MW-2 4/12/91 100.05 -- -- -- 3,100 -- -- 100 540 140 260 --
MW-2 6/28/91 100.05 -- -- -- 7,000 -- -- 300 1,100 500 1,300 --
MW-2 9/18/91 100.05 -- -- -- 4,800 -- -- 150 49 280 660 --
MW-2 12/3/91 100.05 -- -- -- 9,000 -- -- 290 1,300 540 1,500 --
MW-2 2/25/92 100.05 -- -- -- 1,600 -- -- 42 170 120 310 --
MW-2 5/15/92 100.05 -- -- -- 410 -- -- 19 40 40 70 --
MW-2 7/31/92 100.05 16.45 -- 83.60 -- -- -- -- -- -- -- --
MW-2 8/18/92 100.05 16.55 -- 83.50 10,000 -- -- 160 890 750 1,600 --
MW-2 9/25/92 100.05 16.90 -- 83.15 -- -- -- -- -- -- -- --
MW-2 2/23/93 100.05 16.68 -- 83.37 750 -- -- 14 22 62 100 --
MW-2 5/12/93 100.05 16.25 -- 83.80 ND -- -- ND ND ND ND --
MW-2 8/18/93 100.05 15.86 -- 84.19 ND -- -- ND 1.1 6.7 3.5 --
MW-2 11/10/93 100.05 16.15 -- 83.90 ND -- -- ND ND 2.5 ND --
MW-2 2/3/94 100.05 15.79 -- 84.26 ND -- -- ND ND 4.5 0.5 --
MW-2 4/26/94 100.05 15.42 -- 84.63 ND -- -- 0.6 ND 9.9 3.4 --
MW-2 7/20/94 100.05 16.75 -- 83.30 ND -- -- ND ND 0.6 ND --
MW-2 10/18/94 100.05 18.16 -- 81.89 180 -- -- 4.3 4.0 24 13 --
MW-2 2/1/95 100.05 18.45 -- 81.60 360 -- -- 7.1 6.7 35 39 --
MW-2 7/12/95 100.05 18.22 -- 81.83 ND -- -- ND ND ND ND --
MW-2 1/4/96 100.05 17.81 -- 82.24 ND -- -- 0.63 ND ND ND --
MW-2 1/7/97 100.05 -- -- -- -- -- -- -- -- -- -- --
MW-2 2/12/98 100.05 -- -- -- -- -- -- -- -- -- -- --
MW-2 10/15/04 100.05 17.06 -- 82.99 170 -- -- 9.4 1.4 11 6.8 --
MW-2 12/17-18/09 100.05 16.24 -- 83.81 <50 32 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-2 3/17/10 100.05 15.90 -- 84.15 <50 <31 <71 <0.5 <0.5 <0.5 <1.5 <2.5
MW-2 06/22-23/10 100.05 15.24 -- 84.81 <50 <30 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-2 9/13/10 100.05 17.34 -- 82.71 <50 <29 72 <0.5 <0.5 <0.5 <1.5 <2.5
MW-2 12/20/10 100.05 17.58 -- 82.47 <50 <30 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-2 6/16/11 100.05 17.48 -- 82.57 <50 51 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-2 9/22/11 100.05 18.25 -- 81.80 <50 <29 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-2 1/14/12 100.05 18.60 -- 81.45 1,300 <29 <68 1.7 20 9.5 110 <2.5
MW-2 3/31/12 100.05 19.70 -- 80.35 <50 <29 <68 -- -- -- -- --
MW-2 6/2/12 100.05 17.80 -- 82.25 <50 <29 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-2 9/30/12 100.05 19.42 -- 80.63 -- -- -- -- -- -- -- --
MW-2 12/15/12 100.05 19.44 -- 80.61 -- -- -- -- -- -- -- --
MW-2 3/16/13 100.05 19.78 -- 80.27 -- -- -- -- -- -- -- --
MW-2 7/21/13 100.05 18.14 -- 81.91 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-2 9/28/13 100.05 18.65 -- 81.40 57 <29 <68 <0.5 0.6 <0.5 3.7 <2.5
MW-2 12/7/13 100.05 18.85 -- 81.20 400 -- -- <0.5 <0.5 <0.5 <1.5 <2.5
MW-2 3/15/14 100.05 18.62 -- 81.43 70 <30 <70 <0.5 1.9 1.1 10 <2.5
MW-2 6/22/14 100.05 17.96 -- 82.09 110 <29 <68 <0.5 <0.5 <0.5 4.2 <2.5
MW-2 9/20/14 100.05 18.58 -- 81.47 120 <30 <69 <0.5 1.6 1.3 13 <2.5
MW-2 12/27/14 100.05 18.11 -- 81.94 <50 <28 <66 <0.5 <0.5 <0.5 <1.5 <2.5
MW-2 11/15/15 100.05 18.86 -- 81.19 -- -- -- -- -- -- -- --


MW-3 1/22/90 101.25 -- -- -- 85,000 -- -- 1,380 14,100 2,060 12,800 --
MW-3 4/12/91 101.25 -- -- -- 2,500 -- -- 3.6 39 18 69 --
MW-3 6/28/91 101.25 -- -- -- 6,600 -- -- 63 680 210 870 --
MW-3 9/18/91 101.25 -- -- -- 4,900 -- -- ND 82 86 300 --
MW-3 12/3/91 101.25 -- -- -- 17,000 -- -- 170 2,200 710 2,800 --
MW-3 2/25/92 101.25 -- -- -- 7,900 -- -- 25 150 210 920 --
MW-3 5/15/92 101.25 -- -- -- 9,800 -- -- 90 1,100 260 1,300 --
MW-3 7/31/92 101.25 15.81 -- 85.44 -- -- -- -- -- -- -- --
MW-3 8/18/92 101.25 15.94 -- 85.31 24,000 -- -- 290 4,200 7,200 3,800 --
MW-3 9/25/92 101.25 16.55 -- 84.70 -- -- -- -- -- -- -- --
MW-3 2/24/93 101.25 16.12 -- 85.13 8,400 -- -- 48 440 210 1,300 --
MW-3 5/12/93 101.25 15.60 -- 85.65 4,700 -- -- 130 840 120 600 --
MW-3 8/18/93 101.25 15.60 -- 85.65 7,300 -- -- 130 1,000 240 1,100 --
MW-3 11/10/93 101.25 16.11 -- 85.14 14,000 -- -- 260 1,900 470 2,400 --
MW-3 2/3/94 101.25 15.66 -- 85.59 8,000 -- -- 78 720 220 800 --
MW-3 4/26/94 101.25 14.91 -- 86.34 2,900 -- -- 9.6 7.9 34 160 --
MW-3 7/20/94 101.25 16.92 -- 84.33 17,000 -- -- 360 3,500 550 2,400 --
MW-3 10/18/94 101.25 18.68 -- 82.57 46,000 -- -- 230 6,700 1,200 6,100 --
MW-3 2/1/95 101.25 18.53 -- 82.72 56,000 -- -- 160 6,500 1,300 7,700 --
MW-3 7/12/95 101.25 18.30 -- 82.95 83,000 -- -- 230 12,000 2,200 14,000 --
MW-3 1/4/96 101.25 17.97 -- 83.28 38,000 -- -- 110 1,600 1,600 7,200 --
MW-3 1/7/97 101.25 17.10 -- 84.15 25,000 -- -- 80.8 476 1,150 3,660 --
MW-3 2/12/98 101.25 16.83 -- 84.42 18,200 -- -- 94.3 134 966 2,810 --
MW-3 5/31/99 101.25 17.00 -- 84.25 29,300 -- -- 187 644 826 5,060 --
MW-3 6/8/00 101.25 17.82 -- 83.43 43,300 -- -- 380 838 1,620 9,840 ND
MW-3 1/30/01 101.25 18.49 -- 82.76 31,300 -- -- 380 306 1,380 3,240 --
MW-3 4/11/01 101.25 17.91 -- 83.34 12,100 -- -- 59.6 37.8 524 900 --
MW-3 7/28/01 101.25 17.66 -- 83.59 40,900 -- -- 561 1,960 1,720 10,400 --
MW-3 10/15/01 101.25 17.82 -- 83.43 43,200 -- -- 623 1,650 1,680 10,400 --
MW-3 1/5/02 101.25 16.42 -- 84.83 5,060 -- -- 39.6 14.1 261 362 --
MW-3 4/2/02 101.25 16.54 -- 84.71 35,000 -- -- 280 820 910 6,200 <20
MW-3 7/11/02 101.25 16.68 -- 84.57 48,000 -- -- 560 1,100 1,100 6,900 <20
MW-3 10/10/02 101.25 17.22 -- 84.03 50,000 -- -- 630 1,100 1,300 8,400 <100
MW-3 1/10/03 101.25 -- -- -- -- -- -- -- -- -- --
MW-3 4/21/03 101.25 15.79 -- 85.46 17,000 -- -- 280 340 480 2,600 <20
MW-3 6/26/03 101.25 16.15 -- 85.10 34,000 -- -- 470 750 940 6,200 <50
MW-3 10/14/03 101.25 17.03 -- 84.22 56,000 -- -- 810 1,100 1,400 8,700 <50
MW-3 1/7/04 101.25 16.41 -- 84.84 13,000 -- -- 160 150 400 1,300 <10


MW-3 4/21/04 101.25 16.36 -- 84.89 1,500 -- -- 72 14 3.1 120 <10/<26


MW-3 7/1/04 101.25 16.90 -- 84.35 26,000 -- -- 540 410 750 3,700 <50
MW-3 10/15/04 101.25 17.79 -- 83.46 26,000 -- -- 520 370 920 3,600 <100
MW-3 1/5/05 101.25 17.76 -- 83.49 9,000 -- -- 180 47 590 95 <10
MW-3 8/4/05 101.25 17.71 -- 83.54 -- -- -- -- -- -- -- --
MW-3 7/26/06 101.25 16.87 -- 84.38 -- -- -- -- -- -- -- --
MW-3 7/19/07 101.25 17.75 -- 83.50 -- -- -- -- -- -- -- --
MW-3 7/23/08 101.25 17.69 -- 83.56 -- -- -- -- -- -- -- --
MW-3 7/13/09 101.25 16.40 -- 84.85 -- -- -- -- -- -- -- --
MW-3 12/17-18/09 101.25 16.82 -- 84.43 880 170 <70 25 13 76 22 <2.5


MTCA Method A CULs







Table 2. Groundwater Gauging Data and Select Analytical Results


Chevron Service Station No. 90129


4700 Brooklyn Avenue Northeast


Seattle, Washington


Well Date TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene Total Xylenes MTBE EDB PCE TCE Vinyl Chloride  Total Lead


800/1,000 500 500 5 1,000 700 1,000 20 0.01 5.00 5.00 0.20 15MTCA Method A CULs


MW-3 3/17/10 101.25 16.38 -- 84.87 75 33 <71 4.2 1.3 1.9 <1.5 6.2
MW-3 06/22-23/10 101.25 15.91 -- 85.34 690 73 <69 15 18 30 67 <20
MW-3 9/13/10 101.25 17.79 -- 83.46 2,100 40 73 26 21 110 150 <20
MW-3 12/20/10 101.25 17.81 -- 83.44 2,300 200 86 34 15 220 25 85
MW-3 6/16/11 101.25 17.68 -- 83.57 2,200 540 77 55 22 170 110 <50
MW-3 9/23/11 101.25 18.70 -- 82.55 8,100 170 <68 210 130 690 590 79
MW-3 1/14/12 101.25 19.00 -- 82.25 5,200 100 <69 180 81 630 130 120
MW-3 3/31/12 101.25 18.25 -- 83.00 1,700 120 <76 30 6.5 160 14 73
MW-3 6/2/12 101.25 18.10 -- 83.15 4,200 110 93 68 48 340 170 73


MW-3 9/30/12 101.25 19.00 -- 82.25 5,600 410 330 200 95 710 350 91/<56


MW-3 12/15/12 101.25 18.30 -- 82.95 2,400 160 72 46 12 240 36 62/<36


MW-3 3/16/13 101.25 18.08 -- 83.17 4,000 100 <69 76 35 420 170 <73


MW-3 7/21/13 101.25 21.31 -- 79.94 8,000 250 76 210 100 840 410 110/<16 58.9


MW-3 9/28/13 101.25 26.33 -- 74.92 6,900 170 75 260 120 920 240 <130/<0.56 328


MW-3 12/7/13 101.25 19.45 -- 81.80 11,000 150 <67 210 130 1,200 690 <140 --
MW-3 3/15/14 101.25 18.80 -- 82.45 2,200 110 <68 27 8.7 240 33 <21 8


MW-3 6/22/14 101.25 18.27 -- 82.98 8,200 130 <67 70 58 640 530 <54/<0.56 1.6


MW-3 9/20/14 101.25 19.06 -- 82.19 7,900 200 <66 170 72 960 260 <82/<16 0.0014


MW-3 12/27/14 101.25 18.27 -- 82.98 1,200 64 <66 24 3.8 130 11 <32 5.5
MW-3 11/15/15 101.25 19.45 -- 81.80 -- -- -- -- -- -- -- -- --


MW-4 4/12/91 100.01 -- -- -- ND -- -- 8,300 15,000 1,900 16,000 --
MW-4 6/28/91 100.01 -- -- -- 85,000 -- -- 9,900 18,000 2,400 16,000 --
MW-4 6/28/91 (D) 100.01 -- -- -- 120,000 -- -- 13,000 22,000 3,100 24,000 --
MW-4 9/18/91 100.01 -- -- -- 130,000 -- -- 14,000 22,000 2,900 22,000 --
MW-4 9/18/91 (D) 100.01 -- -- -- 360,000 -- -- 14,000 26,000 5,400 40,000 --
MW-4 12/3/91 100.01 -- -- -- 86,000 -- -- 8,900 12,000 2,000 18,000 --
MW-4 2/25/92 100.01 -- -- -- 120,000 -- -- 7,500 11,000 1,800 16,000 --
MW-4 2/25/92 (D) 100.01 -- -- -- 86,000 -- -- 8,100 11,000 1,600 15,000 --
MW-4 5/15/92 100.01 -- -- -- 90,000 -- -- 11,000 17,000 1,800 18,000 --
MW-4 5/15/92 (D) 100.01 -- -- -- 81,000 -- -- 10,000 16,000 1,500 16,000 --
MW-4 7/31/92 100.01 16.25 -- 83.76 -- -- -- -- -- -- -- --
MW-4 8/18/92 100.01 16.32 -- 83.69 200,000 -- -- 17,000 28,000 2,800 26,000 --
MW-4 8/18/92 (D) 100.01 16.50 -- 83.51 160,000 -- -- 17,000 29,000 2,200 19,000 --
MW-4 9/25/92 100.01 16.52 -- 83.49 -- -- -- -- -- -- -- --
MW-4 2/24/93 100.01 16.03 -- 83.98 290,000 -- -- 22,000 42,000 4,700 27,000 --
MW-4 5/12/93 100.01 14.91 -- 85.10 160,000 -- -- 13,000 27,000 2,400 22,000 --
MW-4 8/18/93 100.01 16.35 -- 83.66 150,000 -- -- 10,000 22,000 2,500 18,000 --
MW-4 11/10/93 100.01 15.89 -- 84.12 170,000 -- -- 13,000 26,000 3,400 23,000 --
MW-4 2/3/94 100.01 15.53 -- 84.48 190,000 -- -- 9,800 21,000 2,400 15,000 --
MW-4 7/20/94 100.01 16.39 -- 83.62 170,000 -- -- 12,000 26,000 3,000 20,000 --
MW-4 10/18/94 100.01 18.03 0.04 82.01 -- -- -- -- -- -- -- --
MW-4 2/1/95 100.01 17.90 -- 82.11 100,000 -- -- 2,100 7,100 1,400 14,000 --
MW-4 7/12/95 100.01 17.60 -- 82.41 970,000 -- -- 5,800 9,600 3,300 42,000 --
MW-4 1/4/96 100.01 17.36 -- 82.65 1,400,000 -- -- 300 1,100 570 8,600 --
MW-4 1/7/97 100.01 17.60 -- 82.41 -- -- -- -- -- -- -- --
MW-4 2/12/98 100.01 16.65 -- 83.36 24,400 -- -- 917 202 385 3,390 --
MW-4 5/31/99 100.01 16.84 -- 83.17 32,600 -- -- 1,660 217 566 4,390 --
MW-4 6/8/00 100.01 17.50 <0.01 82.51 58,500 -- -- 971 206 1,120 7,570 ND
MW-4 1/30/01 100.01 18.10 -- 81.91 59,800 -- -- 1,800 140 901 4,450 --
MW-4 4/11/01 100.01 17.91 -- 82.10 56,800 -- -- 1,450 105 984 4,560 --


MW-4 7/28/01 100.01 17.88 -- 82.13 91,600 -- -- 1,480 142 1,240 5,930 --/<506


MW-4 10/15/01 100.01 18.06 -- 81.95 65,900 -- -- 1,460 116 944 3,890 --/40.46


MW-4 1/5/02 100.01 17.04 -- 82.97 25,600 -- -- 247 52.3 483 2,030 --/<50.06


MW-4 4/2/02 100.01 -- -- -- -- -- -- -- -- -- -- --


MW-4 7/11/02 100.01 16.88 -- 83.13 34,000 -- -- 1,000 59 450 1,400 130/1106


MW-4 10/10/02 100.01 17.28 -- 82.73 31,000 -- -- 1,200 49 620 1,700 170/1106


MW-4 1/10/03 100.01 -- -- -- -- -- -- -- -- -- -- --
MW-4 4/21/03 100.01 15.78 -- 84.23 11,000 -- -- 120 6.0 220 520 <20


MW-4 6/26/03 100.01 15.96 -- 84.05 8,000 -- -- 330 12 160 510 150/1606


MW-4 10/14/03 100.01 16.56 -- 83.45 13,000 -- -- 550 17 280 690 150/1406


MW-4 1/7/04 100.01 16.02 -- 83.99 12,000 -- -- 370 8.9 24 650 62/476


MW-4 4/21/04 100.01 15.83 -- 84.18 1,300 -- -- 69 0.7 3.2 24 78/786


MW-4 7/1/04 100.01 16.02 -- 83.99 980 -- -- 90 0.7 3.9 15 67/706


MW-4 10/15/04 100.01 16.41 -- 83.60 9,900 -- -- 530 9.0 240 510 140/1106


MW-4 1/5/05 100.01 16.14 -- 83.87 14,000 -- -- 630 9.8 330 660 130/1106


MW-4 8/4/05 100.01 16.36 -- 83.65 9,600 -- -- 420 6.3 260 370 99
MW-4 7/26/06 100.01 15.98 -- 84.03 330 -- -- 21 <0.5 <0.5 2.5 12
MW-4 7/19/07 100.01 16.30 -- 83.71 350 -- -- 13 <0.5 <0.5 2.6 6.3
MW-4 7/23/08 100.01 16.36 -- 83.65 1,700 -- -- 99 1.9 7 41 8.5
MW-4 7/13/09 100.01 15.07 -- 84.94 <50 -- -- <0.5 <0.5 <0.5 <1.5 <2.5
MW-4 12/17-18/09 100.01 15.16 -- 84.85 3,300 3,300 <680 19 0.9 1.9 6.2 <2.5
MW-4 3/17/10 100.01 14.95 -- 85.06 930 20,000 4,600 10 1.9 1.4 2.2 3.5
MW-4 06/22-23/10 100.01 14.21 -- 85.80 140 120 <68 3.8 <2.0 2.3 1.9 <2.5
MW-4 9/13/10 100.01 7.31 -- 92.70 3,400 2,900 400 130 1.3 58 34 8.1
MW-4 12/20/10 100.01 17.69 -- 82.32 2,200 130,000 31,000 150 5.6 28 18 41
MW-4 6/16/11 100.01 17.60 -- 82.41 3,000 16,000 2,300 140 5.1 21 <15 15
MW-4 9/23/11 100.01 18.30 -- 81.71 3,700 2,800 <330 290 <10 64 <50 16
MW-4 1/14/12 100.01 18.65 -- 81.36 2,900 7,900 930 170 4.6 69 69 19
MW-4 3/31/12 100.01 18.05 -- 81.96 1,500 6,000 800 44 3.7 25 15 15
MW-4 6/2/12 100.01 17.85 -- 82.16 1,800 510 160 79 3.1 30 20 14


MW-4 9/30/12 100.01 18.52 -- 81.49 2,000 4,600 650 230 <4.0 100 28 13/126


MW-4 12/15/12 100.01 18.05 -- 81.96 800 2,300 130 39 <2.0 37 <5.0 13/116


MW-4 3/16/13 100.01 17.86 -- 82.15 2,200 4,000 420 75 4.2 25 19 9/6/96


MW-4 7/21/13 100.01 18.20 -- 81.81 2,200 5,900 700 150 <5.0 83 <25 12/106


MW-4 9/28/13 100.01 18.70 -- 81.31 5,000 4,400 590 320 3.3 200 63 <17/86


MW-4 12/7/13 100.01 18.88 -- 81.13 3,900 2,600 290 140 <4.0 91 23 11/86


MW-4 3/15/14 100.01 18.64 -- 81.37 1,000 3,700 220 17 <2.0 17 <5.0 7/3/66
MW-4 6/22/14 100.01 17.99 -- 82.02 840 240 <67 53 0.9 12 2.4 6/1/66
MW-4 9/20/14 100.01 18.61 -- 81.40 3,200 460 <66 160 1.8 120 24 7/3/66
MW-4 12/27/14 100.01 18.14 -- 81.87 650 31 <66 4.6 <0.7 12 <1.5 3/6/36
MW-4 11/15/15 100.01 18.88 -- 81.13 -- -- -- -- -- -- -- --







Table 2. Groundwater Gauging Data and Select Analytical Results


Chevron Service Station No. 90129


4700 Brooklyn Avenue Northeast


Seattle, Washington


Well Date TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene Total Xylenes MTBE EDB PCE TCE Vinyl Chloride  Total Lead


800/1,000 500 500 5 1,000 700 1,000 20 0.01 5.00 5.00 0.20 15MTCA Method A CULs


MW-5 2/19/90 100.75 -- -- -- ND -- -- ND 5.0 ND 22 --
MW-5 4/12/91 100.75 -- -- -- ND -- -- ND ND ND ND --
MW-5 6/28/91 100.75 -- -- -- 89 -- -- ND 1.9 0.96 6.1 --
MW-5 9/18/91 100.75 -- -- -- 68 -- -- ND ND 1.1 ND --
MW-5 12/3/91 100.75 -- -- -- ND -- -- ND ND ND ND --
MW-5 2/25/92 100.75 -- -- -- 92 -- -- ND ND 15 ND --
MW-5 5/15/92 100.75 -- -- -- ND -- -- ND ND ND ND --
MW-5 7/31/92 100.75 16.02 -- 84.73 -- -- -- -- -- -- -- --
MW-5 8/18/92 100.75 16.09 -- 84.66 ND -- -- ND ND ND ND --
MW-5 9/25/92 100.75 16.42 -- 84.33 -- -- -- -- -- -- -- --
MW-5 2/23/93 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 5/12/93 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 8/18/93 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 11/10/93 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 2/3/94 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 4/26/94 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 7/20/94 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 10/18/94 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 2/1/95 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 7/12/95 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 1/4/96 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 1/7/97 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 2/12/98 100.75 -- -- -- -- -- -- -- -- -- -- --
MW-5 12/17-18/09 100.75 16.09 -- 84.66 <50 50 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 3/17/10 100.75 15.76 -- 84.99 <50 <30 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 06/22-23/10 100.75 15.11 -- 85.64 <50 <30 <69 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 9/13/10 100.75 17.63 -- 83.12 52 <31 <71 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 12/20/10 100.75 17.75 -- 83.00 <50 <31 110 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 6/16/11 100.75 17.73 -- 83.02 <50 <30 <69 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 9/22/11 100.75 18.60 -- 82.15 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 1/14/12 100.75 18.90 -- 81.85 52 <29 <67 <0.5 1.3 0.7 7.5 <2.5
MW-5 3/31/12 100.75 18.20 -- 82.55 <50 <31 <73 <0.5 0.6 <0.5 1.9 <2.5
MW-5 6/2/12 100.75 18.05 -- 82.70 <50 <29 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 9/30/12 100.75 18.82 -- 81.93 <50 <29 90 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 12/15/12 100.75 18.20 -- 82.55 <50 <29 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 3/16/13 100.75 18.04 -- 82.71 <50 <30 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 7/21/13 100.75 18.47 -- 82.28 <50 <29 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 9/28/13 100.75 19.07 -- 81.68 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-5 12/7/13 100.75 21.32 -- 79.43 -- -- -- -- -- -- -- --
MW-5 3/15/14 100.75 18.78 -- 81.97 <50 <30 <69 <0.5 0.5 <0.5 2.9 <2.5
MW-5 6/22/14 100.75 18.26 -- 82.49 <50 <29 <67 <0.5 0.5 <0.5 <1.5 <2.5
MW-5 9/20/14 100.75 18.94 -- 81.81 <50 <29 <67 <0.5 0.5 <0.5 <1.5 <2.5
MW-5 12/27/14 100.75 18.33 -- 82.42 <50 <29 <67 <0.5 0.5 <0.5 <1.5 <2.5
MW-5 11/15/15 100.75 19.22 -- 81.53 -- -- -- -- -- -- -- --


MW-6 2/19/90 100.93 -- -- -- 38,200 -- -- ND 74 259 2,430 --
MW-6 4/12/91 100.93 -- -- -- ND -- -- ND 1.8 4.8 53 --
MW-6 6/28/91 100.93 -- -- -- 390 -- -- 1,100 5,300 860 47,000 --
MW-6 9/18/91 100.93 -- -- -- 1,600 -- -- 3.7 ND 15 130 --
MW-6 12/3/91 100.93 -- -- -- 2,000 -- -- 3.7 1.8 19 130 --
MW-6 2/25/92 100.93 -- -- -- 4,100 -- -- 8.9 2.9 44 320 --
MW-6 5/15/92 100.93 -- -- -- ND -- -- ND ND ND 8.0 --
MW-6 7/31/92 100.93 15.86 -- 85.07 -- -- -- -- -- -- -- --
MW-6 8/18/92 100.93 15.95 -- 84.98 3,300 -- -- 3.7 0.84 17 110 --
MW-6 9/25/92 100.93 16.26 -- 84.67 -- -- -- -- -- -- -- --
MW-6 2/23/93 100.93 16.17 -- 84.76 1,900 -- -- ND 0.8 5.2 67 --
MW-6 5/12/93 100.93 15.63 -- 85.30 1,600 -- -- 2.1 1.2 8.5 74 --
MW-6 8/18/93 100.93 15.37 -- 85.56 ND -- -- ND ND ND 1.0 --
MW-6 11/10/93 100.93 15.83 -- 85.10 1,300 -- -- 2.3 2.0 2.9 36 --
MW-6 2/3/94 100.93 15.45 -- 85.48 740 -- -- 2.8 5.4 2.6 23 --
MW-6 4/26/94 100.93 15.19 -- 85.74 300 -- -- ND ND ND 2.4 --
MW-6 7/20/94 100.93 16.94 -- 83.99 2,500 -- -- ND 1.1 5.6 38 --
MW-6 10/18/94 100.93 18.68 -- 82.25 440 -- -- ND 1.0 1.3 2.5 --
MW-6 2/1/95 100.93 -- -- -- -- -- -- -- -- -- -- --
MW-6 7/12/95 100.93 -- -- -- -- -- -- -- -- -- -- --
MW-6 1/4/96 100.93 17.94 -- 82.99 9,400 -- -- 11 90 120 770 --
MW-6 1/7/97 100.93 16.90 -- 84.03 1,440 -- -- 2.85 5.05 10.4 56.7 --
MW-6 2/12/98 100.93 16.93 -- 84.00 308 -- -- 6.43 1.63 ND 3.53 --
MW-6 5/31/99 100.93 17.17 -- 83.76 1,660 -- -- 116 6.98 2.21 37.5 --
MW-6 6/8/00 100.93 17.90 -- 83.03 1,970 -- -- 61.9 6.96 23.8 122 ND/ND
MW-6 1/30/01 100.93 18.51 -- 82.42 -- -- -- -- -- -- -- --
MW-6 4/11/01 100.93 18.21 -- 82.72 10,800 -- -- 190 20.0 45.0 262 --
MW-6 7/28/01 100.93 18.09 -- 82.84 4,600 -- -- 264 7.94 23.1 91.2 --
MW-6 10/15/01 100.93 18.28 -- 82.65 6,890 -- -- 267 13.8 45.9 203 --
MW-6 1/5/02 100.93 17.09 -- 83.84 3,500 -- -- 213 7.25 22.9 109 --
MW-6 12/17-18/09 100.93 16.03 -- 84.90 460 99 <72 <0.5 <0.5 2.2 15 <2.5
MW-6 3/17/10 100.93 15.69 -- 85.24 590 56 <71 0.9 0.5 2.2 17 <2.5
MW-6 06/22-23/10 100.93 14.99 -- 85.94 <50 31 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-6 9/13/10 100.93 17.64 -- 83.29 980 240 <71 1.9 1.1 2.3 23 <2.5
MW-6 12/20/10 100.93 17.74 -- 83.19 1,300 350 <72 3.5 1.8 4.8 37 2.8
MW-6 6/16/11 100.93 17.75 -- 83.18 600 260 160 1.5 1 2.7 20 <2.5
MW-6 9/22/11 100.93 18.65 -- 82.28 -- -- -- -- -- -- -- --
MW-6 1/14/12 100.93 21.10 -- 79.83 -- -- -- -- -- -- -- --
MW-6 3/31/12 100.93 18.30 -- 82.63 560 <29 <68 1.3 1.2 1.3 9.4 <2.5
MW-6 6/2/12 100.93 18.10 -- 82.83 1,300 <29 <67 1.8 1.3 3.1 18 <2.5
MW-6 9/30/12 100.93 18.92 -- 82.01 -- -- -- -- -- -- -- --
MW-6 12/15/12 100.93 18.22 -- 82.71 560 <29 <67 0.6 0.7 1.7 12 <2.5
MW-6 3/16/13 100.93 18.06 -- 82.87 110 <29 <67 0.5 1.9 0.5 4.8 <2.5
MW-6 7/21/13 100.93 18.54 -- 82.39 <50 <28 <66 <0.5 <0.5 <0.5 <1.5 <2.5
MW-6 9/28/13 100.93 19.05 -- 81.88 81 <29 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-6 12/7/13 100.93 19.32 -- 81.61 67 <29 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-6 3/15/14 100.93 18.78 -- 82.15 180 <29 <67 <0.5 <0.5 <0.5 3.5 <2.5
MW-6 6/22/14 100.93 18.28 -- 82.65 <50 <29 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-6 9/20/14 100.93 18.98 -- 81.95 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-6 12/27/14 100.93 18.34 -- 82.59 <50 <30 <70 <0.5 <0.5 <0.5 <1.5 <2.5







Table 2. Groundwater Gauging Data and Select Analytical Results


Chevron Service Station No. 90129


4700 Brooklyn Avenue Northeast


Seattle, Washington


Well Date TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene Total Xylenes MTBE EDB PCE TCE Vinyl Chloride  Total Lead


800/1,000 500 500 5 1,000 700 1,000 20 0.01 5.00 5.00 0.20 15MTCA Method A CULs


MW-6 11/15/15 100.93 19.32 -- 81.61 -- -- -- -- -- -- -- --


MW-7 2/19/90 99.07 -- -- -- 526,000 -- -- 3,280 8,170 1,210 8,010 --
MW-7 6/28/91 99.07 -- -- -- 30,000 -- -- 760 950 4,600 8,500 --
MW-7 9/18/91 99.07 -- -- -- 11,000 -- -- 280 970 560 2,800 --
MW-7 12/3/91 99.07 -- -- -- 9,400 -- -- 250 330 630 2,600 --
MW-7 2/25/92 99.07 -- -- -- 3,800 -- -- 210 260 510 2,200 --
MW-7 5/15/92 99.07 -- -- -- 9,000 -- -- 170 35 630 2,900 --
MW-7 8/18/92 99.07 16.90 -- -- 28,000 -- -- 190 75 100 560 --
MW-7 9/25/92 99.07 17.05 -- 82.02 -- -- -- -- -- -- -- --
MW-7 2/23/93 99.07 16.81 -- 82.26 32,000 -- -- 160 1,500 800 6,300 --
MW-7 5/12/93 99.07 16.32 -- 82.75 24,000 -- -- 160 940 890 5,200 --
MW-7 8/18/93 99.07 16.39 -- 82.68 27,000 -- -- 79 470 750 6,500 --
MW-7 11/10/93 99.07 16.94 -- 82.13 14,000 -- -- 36 60 400 3,800 --
MW-7 2/3/94 99.07 16.71 -- 82.36 3,800 -- -- 7.5 8.3 130 680 --
MW-7 4/26/94 99.07 15.72 -- 83.35 10,000 -- -- 48 190 480 1,900 --
MW-7 7/20/94 99.07 16.03 -- 83.04 14,000 -- -- 26 280 570 2,900 --
MW-7 10/18/94 99.07 17.49 -- 81.58 6,200 -- -- 11 13 230 980 --
MW-7 2/1/95 99.07 17.58 -- 81.49 510 -- -- 9.5 1.3 51 22 --
MW-7 7/12/95 99.07 17.24 -- 81.83 8,600 -- -- 30 25 270 1,300 --
MW-7 1/4/96 99.07 -- -- -- -- -- -- -- -- -- -- --
MW-7 1/7/97 99.07 -- -- -- -- -- -- -- -- -- -- --
MW-7 2/12/98 99.07 -- -- -- -- -- -- -- -- -- -- --
MW-7 5/31/99 99.07 -- -- -- -- -- -- -- -- -- -- --
MW-7 6/8/00 99.07 17.11 -- -- 321 -- -- 3.15 ND 63.6 5.66 ND
MW-7 12/17-18/09 99.07 13.48 -- 85.59 330 86 <68 0.7 <0.5 5.5 7.6 <2.5
MW-7 3/17/10 99.07 13.35 -- 85.72 670 33 73 29 1.1 7.4 9.9 <2.5
MW-7 06/22-23/10 99.07 13.11 -- 85.96 <50 <31 <72 1 <0.5 0.8 <1.5 <2.5
MW-7 9/13/10 99.07 16.45 -- 82.62 960 120 97 4 <0.5 9.6 8.2 <2.5
MW-7 12/20/10 99.07 17.12 -- 81.95 170 54 <75 2.6 <0.5 3.5 <1.5 <2.5
MW-7 6/16/11 99.07 16.77 -- 82.30 180 160 430 1.5 <0.5 0.8 <1.5 <2.5
MW-7 9/23/11 99.07 17.58 -- 81.49 210 100 440 2.3 <0.5 4.2 <1.5 <2.5
MW-7 1/14/12 99.07 17.80 -- 81.27 130 33 130 1.5 <0.5 3.2 <1.5 <2.5
MW-7 3/31/12 99.07 17.50 -- 81.57 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-7 6/2/12 99.07 17.10 -- 81.97 100 44 170 1.3 <0.5 1.1 <1.5 <2.5
MW-7 9/30/12 99.07 17.78 -- 81.29 54 35 86 0.8 <0.5 1.3 <1.5 <2.5
MW-7 12/15/12 99.07 17.42 -- 81.65 300 51 <68 2.4 <0.5 5.7 2.3 <2.5
MW-7 3/16/13 99.07 17.27 -- 81.80 280 <30 <70 2.7 <0.5 5.8 <1.5 <2.5
MW-7 7/21/13 99.07 17.22 -- 81.85 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-7 9/28/13 99.07 -- -- -- -- -- -- --
MW-7 12/7/13 99.07 20.33 -- 78.74 -- -- --
MW-7 3/15/14 99.07 18.01 -- 81.06 120 <29 <67 <0.5 <0.5 1.1 2.8 <2.5
MW-7 6/22/14 99.07 17.48 -- 81.59 83 <29 <68 0.9 <0.5 1.8 <1.5 <2.5
MW-7 9/20/14 99.07 17.93 -- 81.14 75 <29 <68 0.9 <0.5 1.5 <1.5 <2.5
MW-7 12/27/14 99.07 20.63 -- 78.44 -- -- --
MW-7 11/15/15 99.07 18.18 -- 80.89 -- -- -- -- -- -- -- --


MW-9 2/19/90 100.02 -- -- -- 99,600 -- -- 181 489 494 4,290 --
MW-9 4/12/91 100.02 -- -- -- ND -- -- ND ND 180 930 --
MW-9 6/28/91 100.02 -- -- -- 10,000 -- -- 100 160 570 1,800 --
MW-9 9/18/91 100.02 -- -- -- 15,000 -- -- 150 260 720 3,200 --
MW-9 12/3/91 100.02 -- -- -- 16,000 -- -- 140 290 780 3,400 --
MW-9 2/25/92 100.02 -- -- -- 9,500 -- -- 120 220 640 2,900 --
MW-9 5/15/92 100.02 -- -- -- 18,000 -- -- 120 210 660 3,300 --
MW-9 7/31/92 100.02 15.86 -- 84.16 -- -- -- -- -- -- -- --
MW-9 8/18/92 100.02 15.93 -- 84.09 16,000 -- -- 72 120 560 1,900 --
MW-9 9/25/92 100.02 16.14 -- 83.88 -- -- -- -- -- -- -- --
MW-9 2/23/93 100.02 15.87 -- 84.15 9,000 -- -- 45 120 390 1,100 --
MW-9 5/12/93 100.02 15.44 -- 84.58 11,000 -- -- 34 58 280 910 --
MW-9 8/18/93 100.02 15.21 -- 84.81 3,100 -- -- 22 47 94 500 --
MW-9 11/10/93 100.02 15.85 -- 84.17 10,000 -- -- 67 150 470 1,700 --
MW-9 2/3/94 100.02 15.63 -- 84.39 26,000 -- -- 85 340 910 3,600 --
MW-9 4/26/94 100.02 14.98 -- 85.04 12,000 -- -- 37 73 200 750 --
MW-9 7/20/94 100.02 15.91 -- 84.11 15,000 -- -- 37 110 360 1,600 --
MW-9 10/18/94 100.02 16.91 -- 83.11 28,000 -- -- 110 350 970 2,000 --
MW-9 2/1/95 100.02 16.86 -- 83.16 21,000 -- -- 47 230 570 2,600 --
MW-9 7/12/95 100.02 16.50 -- 83.52 17,000 -- -- 69 130 480 2,000 --
MW-9 1/4/96 100.02 16.00 -- 84.02 39,000 -- -- 46 140 420 2,600 --
MW-9 1/7/97 100.02 15.12 Sheen 84.90 31,600 -- -- 47.7 ND 25.2 112 --
MW-9 2/12/98 100.02 15.87 -- 84.15 ND -- -- ND ND ND ND --
MW-9 5/31/99 100.02 16.03 -- 83.99 ND -- -- ND ND ND ND --
MW-9 6/8/00 100.02 16.74 -- 83.28 -- -- -- -- -- -- -- --
MW-9 1/30/01 100.02 17.40 -- 82.62 307,000 -- -- ND ND ND ND --
MW-9 4/11/01 100.02 17.15 -- 82.87 43,000 -- -- <50 289 911 5,530 --
MW-9 7/28/01 100.02 17.18 -- 82.84 27,800 -- -- 35.9 290 1,110 5,490 --
MW-9 10/15/01 100.02 17.54 -- 82.48 84,100 -- -- <25.0 99.3 262 2,290 --
MW-9 1/5/02 100.02 16.12 -- 83.90 9,020 -- -- <5.00 10.0 103 850 --
MW-9 12/17-18/09 100.02 10.88 -- 89.14 <50 <29 <68 130 3.4 0.7 2.2 <2.5
MW-9 3/17/10 100.02 10.96 -- 89.06 13,000 78 170 610 1,600 280 1,500 73
MW-9 06/22-23/10 100.02 12.00 -- 88.02 12,000 310 <70 11 15 150 1,100 <10
MW-9 9/13/10 100.02 16.27 -- 83.75 2,900 990 800 53 23 61 110 <10
MW-9 12/20/10 100.02 16.45 -- 83.57 4,000 150 <74 51 13 79 170 8.8
MW-9 6/16/11 100.02 16.35 -- 83.67 1,600 240 190 41 4.4 53 59 <10
MW-9 9/23/11 100.02 17.25 -- 82.77 4,200 200 <70 88 12 180 290 <20
MW-9 1/14/12 100.02 17.55 -- 82.47 5,800 330 <68 120 17 180 260 36
MW-9 3/31/12 100.02 16.85 -- 83.17 7,900 1,300 91 140 14 220 320 24
MW-9 6/2/12 100.02 16.60 -- 83.42 8,900 1,100 240 120 16 210 300 26


MW-9 9/30/12 100.02 17.61 -- 82.41 7,800 1,200 190 130 22 220 300 30/<36


MW-9 12/15/12 100.02 17.00 -- 83.02 18,000 4,000 <69 150 25 420 930 34/<36


MW-9 3/16/13 100.02 16.86 -- 83.16 21,000 9,700 520 120 20 330 700 32/<56


MW-9 7/20/13 100.02 17.43 0.02 82.61 -- -- -- -- -- -- -- --
MW-9 9/28/13 100.02 18.58 0.68 81.98 -- -- -- -- -- -- -- --
MW-9 12/7/13 100.02 19.72 1.78 81.72 -- -- -- -- -- -- -- --
MW-9 3/15/14 100.02 18.99 1.33 82.09 -- -- -- -- -- -- -- --
MW-9 6/22/14 100.02 17.34 0.41 83.01 -- -- -- -- -- -- -- --







Table 2. Groundwater Gauging Data and Select Analytical Results
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MW-9 9/20/14 100.02 18.83 1.32 82.25 -- -- -- -- -- -- -- --
MW-9 12/27/14 100.02 19.79 0.16 80.36 -- -- -- -- -- -- -- --
MW-9 11/15/15 100.02 19.32 -- 80.70 -- -- -- -- -- -- -- --


MW-10 2/19/90 99.18 -- -- -- 89,400 -- -- 431 136 505 1,990 --
MW-10 4/12/91 99.18 -- -- -- 5,000 -- -- 200 56 350 1,200 --
MW-10 6/28/91 99.18 -- -- -- 5,700 -- -- 250 48 330 910 --
MW-10 9/18/91 99.18 -- -- -- 6,200 -- -- 230 370 300 580 --
MW-10 12/3/91 99.18 -- -- -- 560 -- -- 210 59 290 870 --
MW-10 2/25/92 99.18 -- -- -- 5,000 -- -- 160 27 200 730 --
MW-10 5/15/92 99.18 -- -- -- 5,200 -- -- 190 37 290 710 --
MW-10 7/31/92 99.18 15.30 -- 83.88 -- -- -- -- -- -- -- --
MW-10 8/18/92 99.18 15.81 -- 83.37 5,900 -- -- 180 25 180 550 --
MW-10 9/25/92 99.18 15.97 -- 83.21 -- -- -- -- -- -- -- --
MW-10 2/23/93 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 5/12/93 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 8/18/93 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 11/10/93 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 2/3/94 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 4/26/94 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 7/20/94 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 10/18/94 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 2/1/95 99.18 15.98 -- 83.20 -- -- -- -- -- -- -- --
MW-10 7/12/95 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 1/4/96 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 1/7/97 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 2/12/98 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 5/19/03 99.18 14.91 0.10 84.35 -- -- -- -- -- -- -- --
MW-10 6/26/03 99.18 15.42 0.21 83.93 -- -- -- -- -- -- -- --
MW-10 8/18/03 99.18 16.23 0.19 83.10 -- -- -- -- -- -- -- --
MW-10 9/6/03 99.18 16.19 0.17 83.13 -- -- -- -- -- -- -- --
MW-10 10/14/03 99.18 16.39 0.29 83.02 -- -- -- -- -- -- -- --
MW-10 11/17/03 99.18 15.95 0.07 83.29 -- -- -- -- -- -- -- --
MW-10 12/8/03 99.18 16.46 0.24 82.91 -- -- -- -- -- -- -- --
MW-10 1/7/04 99.18 15.61 0.24 83.76 -- -- -- -- -- -- -- --
MW-10 2/26/04 99.18 15.05 0.12 84.23 -- -- -- -- -- -- -- --
MW-10 3/18/04 99.18 15.04 0.22 84.32 -- -- -- -- -- -- -- --
MW-10 4/21/04 99.18 14.45 0.10 84.81 -- -- -- -- -- -- -- --
MW-10 5/17/04 99.18 14.41 0.11 84.86 -- -- -- -- -- -- -- --
MW-10 6/2/04 99.18 14.96 0.09 84.29 -- -- -- -- -- -- -- --
MW-10 7/1/04 99.18 15.10 0.08 84.14 -- -- -- -- -- -- -- --
MW-10 8/16/04 99.18 15.02 0.09 84.23 -- -- -- -- -- -- -- --
MW-10 9/24/04 99.18 16.31 0.09 82.94 -- -- -- -- -- -- -- --
MW-10 10/15/04 99.18 15.71 0.26 83.68 -- -- -- -- -- -- -- --
MW-10 10/26/04 99.18 16.40 0.08 82.84 -- -- -- -- -- -- -- --
MW-10 12/2/04 99.18 16.40 0.08 82.84 -- -- -- -- -- -- -- --
MW-10 1/5/05 99.18 14.99 0.04 84.22 -- -- -- -- -- -- -- --
MW-10 2/1/05 99.18 14.64 0.07 84.60 -- -- -- -- -- -- -- --
MW-10 8/4/05 99.18 14.46 0.04 84.75 -- -- -- -- -- -- -- --
MW-10 4/5/06 99.18 -- -- -- -- -- -- -- -- -- -- --
MW-10 7/26/06 99.18 13.42 -- 85.76 -- -- -- -- -- -- -- --
MW-10 7/19/07 99.18 12.82 -- 86.36 -- -- -- -- -- -- -- --
MW-10 7/23/08 99.18 14.54 -- 84.64 -- -- -- -- -- -- -- --
MW-10 7/13/09 99.18 12.01 -- 87.17 -- -- -- -- -- -- -- --
MW-10 12/17-18/09 99.18 11.29 -- 87.89 2,300 310 <69 230 28 2.9 9.3 <2.5
MW-10 3/17/10 99.18 11.36 -- 87.82 88,000 2,200 200 4,900 16,000 1,200 7,600 <500
MW-10 06/22-23/10 99.18 11.79 -- 87.39 56,000 1,500 <70 17 2,000 1,300 11,000 <63
MW-10 9/13/10 99.18 15.71 -- 83.47 37,000 30,000 <1,700 490 1,400 990 5,000 <13
MW-10 12/20/10 99.18 15.92 -- 83.26 23,000 9,900 <1,400 330 650 620 2,900 <25
MW-10 6/16/11 99.18 15.79 -- 83.39 11,000 3,800 <690 230 30 370 630 <20
MW-10 9/23/11 99.18 16.70 -- 82.48 7,700 14,000 <1,300 250 25 380 460 <50
MW-10 1/14/12 99.18 17.20 0.30 82.22 -- -- -- -- -- -- -- --
MW-10 3/31/12 99.18 16.35 -- 82.83 11,000 9,800 <79 190 18 330 450 29
MW-10 6/2/12 99.18 16.20 0.20 83.14 -- -- -- -- -- -- -- --
MW-10 9/30/12 99.18 17.02 0.07 82.22 -- -- -- -- -- -- -- --
MW-10 12/15/12 99.18 16.58 0.08 82.66 -- -- -- -- -- -- -- --
MW-10 3/16/13 99.18 16.42 0.15 82.88 -- -- -- -- -- -- -- --
MW-10 7/20/13 99.18 17.18 0.48 82.38 -- -- -- -- -- -- -- --
MW-10 9/28/13 99.18 18.08 0.90 81.82 -- -- -- -- -- -- -- --
MW-10 12/7/13 99.18 18.84 1.54 81.57 -- -- -- -- -- -- -- --
MW-10 3/15/14 99.18 19.06 2.19 81.87 -- -- -- -- -- -- -- --
MW-10 6/22/14 99.18 17.66 1.54 82.75 -- -- -- -- -- -- -- --
MW-10 9/20/14 99.18 19.18 2.53 82.02 -- -- -- -- -- -- -- --
MW-10 12/27/14 99.18 18.86 1.53 81.54 -- -- -- -- -- -- -- --
MW-10 11/15/15 99.18 19.73 2.91 81.78 -- -- -- -- -- -- -- --


MW-11 2/19/90 98.43 -- -- -- 244,000 -- -- 342 5,430 2,150 9,020 --
MW-11 4/12/91 98.43 -- -- -- ND -- -- ND 3,300 1,700 9,500 --
MW-11 6/28/91 98.43 -- -- -- 45,000 -- -- 220 5,400 2,200 11,000 --
MW-11 9/18/91 98.43 -- -- -- 58,000 -- -- 210 4,900 2,000 9,900 --
MW-11 12/3/91 98.43 -- -- -- 41,000 -- -- 210 5,100 2,000 9,700 --
MW-11 2/25/92 98.43 -- -- -- 47,000 -- -- 190 4,500 1,700 8,400 --
MW-11 5/15/92 98.43 -- -- -- 34,000 -- -- 61 420 750 4,700 --
MW-11 7/31/92 98.43 15.18 -- 83.25 -- -- -- -- -- -- -- --
MW-11 8/18/92 98.43 15.31 -- 83.12 70,000 -- -- 210 6,700 210 1,100 --
MW-11 9/25/92 98.43 15.00 -- 83.43 -- -- -- -- -- -- -- --
MW-11 2/23/93 98.43 15.15 -- 83.28 52,000 -- -- 150 4,100 1,700 7,900 --
MW-11 5/12/93 98.43 14.76 -- 83.67 57,000 -- -- 200 5,200 2,000 9,400 --
MW-11 8/18/93 98.43 14.79 -- 83.64 52,000 -- -- 130 4,100 1,800 8,300 --
MW-11 11/10/93 98.43 15.19 -- 83.24 51,000 -- -- 160 3,500 1,800 6,300 --
MW-11 2/3/94 98.43 14.81 -- 83.62 33,000 -- -- 74 1,900 880 3,300 --
MW-11 4/26/94 98.43 14.11 -- 84.32 26,000 -- -- 39 270 170 2,600 --
MW-11 7/20/94 98.43 14.51 -- 83.92 18,000 -- -- ND 45 85 540 --
MW-11 10/18/94 98.43 15.32 -- 83.11 38,000 -- -- 130 3,300 830 4,200 --
MW-11 2/1/95 98.43 15.73 -- 82.70 100,000 -- -- 170 3,600 2,000 11,000 --







Table 2. Groundwater Gauging Data and Select Analytical Results


Chevron Service Station No. 90129


4700 Brooklyn Avenue Northeast


Seattle, Washington


Well Date TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene Total Xylenes MTBE EDB PCE TCE Vinyl Chloride  Total Lead


800/1,000 500 500 5 1,000 700 1,000 20 0.01 5.00 5.00 0.20 15MTCA Method A CULs


MW-11 7/12/95 98.43 13.98 -- 84.45 16,000 -- -- 22 260 200 1,200 --
MW-11 1/4/96 98.43 14.75 -- 83.68 52,000 -- -- 170 4,700 1,500 7,800 --
MW-11 1/7/97 98.43 14.00 Sheen 84.43 37,200 -- -- 74.9 2,390 1,100 5,760 --
MW-11 2/12/98 98.43 14.85 -- 83.58 13,100 -- -- 52.4 184 374 2,150 --
MW-11 5/31/99 98.43 14.92 -- 83.51 17,000 -- -- 41.3 137 40.8 2,540 --
MW-11 6/8/00 98.43 15.56 Sheen 82.87 51,700 -- -- 215 4,980 1,850 8,960 ND
MW-11 1/30/01 98.43 16.30 0.45 81.59 -- -- -- -- -- -- -- --
MW-11 4/11/01 98.43 15.87 1.01 81.35 -- -- -- -- -- -- -- --
MW-11 7/28/01 98.43 16.03 0.16 82.21 -- -- -- -- -- -- -- --
MW-11 10/15/01 98.43 15.68 0.71 81.90 -- -- -- -- -- -- -- --
MW-11 1/5/02 98.43 15.49 0.11 82.81 -- -- -- -- -- -- -- --
MW-11 4/2/02 98.43 15.32 -- 83.11 71,000 -- -- 130 5,100 2,000 11,000 <20
MW-11 6/26/02 98.43 15.78 0.09 82.72 -- -- -- -- -- -- -- --
MW-11 7/11/02 98.43 15.90 0.06 82.58 -- -- -- -- -- -- -- --
MW-11 8/29/02 98.43 16.29 0.08 82.20 -- -- -- -- -- -- -- --
MW-11 9/7/02 98.43 15.96 0.05 82.51 -- -- -- -- -- -- -- --
MW-11 10/10/02 98.43 16.94 0.74 82.08 -- -- -- -- -- -- -- --
MW-11 11/22/02 98.43 15.94 0.06 82.54 -- -- -- -- -- -- -- --
MW-11 12/11/02 98.43 15.89 0.12 82.64 -- -- -- -- -- -- -- --
MW-11 1/10/03 98.43 17.61 1.63 82.12 -- -- -- -- -- -- -- --
MW-11 2/13/03 98.43 16.93 1.04 82.33 -- -- -- -- -- -- -- --
MW-11 3/5/03 98.43 16.77 0.99 82.45 -- -- -- -- -- -- -- --
MW-11 4/21/03 98.43 14.91 0.05 83.56 -- -- -- -- -- -- -- --
MW-11 5/19/03 98.43 14.76 0.03 83.69 -- -- 1 -- -- -- -- --
MW-11 6/5/03 98.43 15.01 0.07 83.48 -- -- -- -- -- -- -- --
MW-11 6/26/03 98.43 15.20 0.02 83.25 -- -- -- -- -- -- -- --
MW-11 8/18/03 98.43 16.05 0.04 82.41 -- -- -- -- -- -- -- --
MW-11 9/6/03 98.43 16.04 0.03 82.41 -- -- -- -- -- -- -- --
MW-11 10/14/03 98.43 15.90 0.00 82.53 65,000 -- -- 72 3,600 1,700 8,600 <100
MW-11 11/17/03 98.43 15.98 0.16 82.58 -- -- -- -- -- -- -- --
MW-11 12/8/03 98.43 15.97 0.02 82.48 -- -- -- -- -- -- -- --
MW-11 1/7/04 98.43 15.49 0.03 82.96 -- -- -- -- -- -- -- --
MW-11 2/26/04 98.43 14.96 0.03 83.49 -- -- -- -- -- -- -- --
MW-11 3/18/04 98.43 15.16 0.03 83.29 -- -- -- -- -- -- -- --
MW-11 4/21/04 98.43 14.66 0.02 83.79 -- -- -- -- -- -- -- --
MW-11 5/17/04 98.43 14.62 0.02 83.83 -- -- -- -- -- -- -- --
MW-11 6/2/04 98.43 15.22 0.02 83.23 -- -- -- -- -- -- -- --
MW-11 7/1/04 98.43 15.01 0.00 83.42 59,000 -- -- 44 2,200 980 9,000 <25
MW-11 8/16/04 98.43 15.33 0.02 83.12 -- -- -- -- -- -- -- --
MW-11 9/24/04 98.43 16.05 0.02 82.40 -- -- -- -- -- -- -- --
MW-11 10/15/04 98.43 15.35 0.00 83.08 53,000 -- -- 72 2,900 1,400 8,400 <200
MW-11 10/26/04 98.43 16.02 0.02 82.43 -- -- -- -- -- -- -- --
MW-11 12/2/04 98.43 15.89 0.03 82.56 -- -- -- -- -- -- -- --
MW-11 1/5/05 98.43 15.14 0.03 83.31 -- -- -- -- -- -- -- --
MW-11 2/1/05 98.43 15.08 0.03 83.37 -- -- -- -- -- -- -- --
MW-11 8/4/05 98.43 15.48 0.03 82.97 -- -- -- -- -- -- -- --
MW-11 4/5/06 98.43 -- -- -- -- -- -- -- -- -- -- --
MW-11 7/26/06 98.43 13.42 -- 85.01 <48 -- -- 1.0 <0.5 0.6 2.0 <2.5
MW-11 7/19/07 98.43 12.31 -- 86.12 <50 -- -- 1.5 <0.5 <0.5 <1.5 <10
MW-11 7/23/08 98.43 14.45 -- 83.98 530 -- -- <0.5 <2.0 1.5 8.0 <2.5
MW-11 7/13/09 98.43 11.64 -- 86.79 4,500 -- -- 530 95 170 640 <5.0
MW-11 12/17-18/09 98.43 11.40 -- 87.03 3,800 230 <70 510 610 23 95 <13
MW-11 3/17/10 98.43 11.31 -- 87.12 57,000 400 430 2,900 9,700 840 6,200 <63
MW-11 06/22-23/10 98.43 11.64 -- 86.79 41,000 870 <68 64 1,600 940 6,700 <25
MW-11 9/13/10 98.43 15.16 -- 83.27 42,000 25,000 <1,700 99 1,200 760 5,300 <25
MW-11 12/21/10 98.43 15.33 -- 83.10 40,000 1,600 <350 390 2,700 720 4,900 59
MW-11 6/16/11 98.43 15.08 -- 83.35 33,000 3,800 <680 490 1,800 600 3,000 <25
MW-11 9/23/11 98.43 16.00 -- 82.43 21,000 600 <68 630 1,200 610 2,200 74
MW-11 1/14/12 98.43 16.50 0.25 82.13 -- -- -- -- -- -- -- --
MW-11 3/31/12 98.43 15.60 0.00 82.83 26,000 1,800 <69 340 690 320 1,300 93
MW-11 6/2/12 98.43 15.55 0.20 83.04 -- -- -- -- -- -- -- --


MW-11 9/30/12 98.43 16.18 -- 82.25 18,000 2,900 120 260 290 490 1,400 87/<56


MW-11 12/15/12 98.43 16.18 0.16 82.38 -- -- -- -- -- -- -- --
MW-11 3/16/13 98.43 15.66 0.02 82.79 -- -- -- -- -- -- -- --
MW-11 7/20/13 98.43 16.15 0.02 82.30 -- -- -- -- -- -- -- --
MW-11 9/28/13 98.43 17.10 0.45 81.69 -- -- -- -- -- -- -- --
MW-11 12/7/13 98.43 18.56 1.96 81.44 -- -- -- -- -- -- -- --
MW-11 3/15/14 98.43 18.94 2.72 81.67 -- -- -- -- -- -- -- --
MW-11 6/22/14 98.43 16.00 0.28 82.65 -- -- -- -- -- -- -- --
MW-11 9/20/14 98.43 17.44 1.14 81.90 -- -- -- -- -- -- -- --
MW-11 12/27/14 98.43 18.29 1.58 81.40 -- -- -- -- -- -- -- --
MW-11 11/15/15 98.43 18.52 2.13 81.61 -- -- -- -- -- -- -- --


MW-12 2/25/92 100.50 -- -- -- 130,000 -- -- 16,000 31,000 2,800 20,000 --
MW-12 5/15/92 100.50 -- -- -- 109,000 -- -- 12,000 28,000 2,100 16,000 --
MW-12 7/31/92 100.50 15.54 -- 84.96 -- -- -- -- -- -- -- --
MW-12 8/18/92 100.50 15.80 -- 84.70 210,000 -- -- 24,000 40,000 2,800 17,000 --
MW-12 9/25/92 100.50 15.64 -- 84.86 -- -- -- -- -- -- -- --
MW-12 2/23/93 100.50 15.99 -- 84.51 140,000 -- -- 20,000 31,000 1,600 12,000 --
MW-12 5/12/93 100.50 15.55 -- 84.95 120,000 -- -- 19,000 29,000 1,700 15,000 --
MW-12 8/18/93 100.50 15.57 -- 84.93 160,000 -- -- 21,000 39,000 2,500 18,000 --
MW-12 11/10/93 100.50 16.12 -- 84.38 160,000 -- -- 21,000 35,000 3,000 14,000 --
MW-12 2/3/94 100.50 15.76 -- 84.74 130,000 -- -- 21,000 43,000 2,100 13,000 --
MW-12 4/26/94 100.50 15.29 -- 85.21 200,000 -- -- 20,000 37,000 3,100 16,000 --
MW-12 7/20/94 100.50 16.39 -- 84.11 240,000 -- -- 26,000 41,000 4,000 24,000 --
MW-12 10/18/94 100.50 21.89 2.24 80.40 -- -- -- -- -- -- -- --
MW-12 2/1/95 100.50 20.75 1.75 81.15 -- -- -- -- -- -- -- --
MW-12 7/12/95 100.50 16.48 -- 84.02 100,000 -- -- 12,000 21,000 1,500 12,000 --
MW-12 1/4/96 100.50 15.01 -- 85.49 1,100,000 -- -- ND ND 1,800 37,000 --
MW-12 1/7/97 100.50 16.70 Sheen 83.80 471,000 -- -- 9,700 21,500 3,210 34,600 --
MW-12 2/12/98 100.50 16.30 -- 84.20 176,000 -- -- 17,200 27,700 2,270 21,400 --
MW-12 5/31/99 100.50 16.33 -- 84.17 131,000 -- -- 4,680 14,500 1,510 22,400 --
MW-12 6/8/00 100.50 17.19 Sheen 83.31 153,000 -- -- 12,500 24,300 2,680 25,800 ND
MW-12 1/30/01 100.50 18.31 0.03 82.21 -- -- -- -- -- -- -- --
MW-12 4/11/01 100.50 17.11 -- 83.39 219,000 -- -- 15,200 23,700 2,420 27,900 --







Table 2. Groundwater Gauging Data and Select Analytical Results


Chevron Service Station No. 90129


4700 Brooklyn Avenue Northeast


Seattle, Washington


Well Date TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene Total Xylenes MTBE EDB PCE TCE Vinyl Chloride  Total Lead


800/1,000 500 500 5 1,000 700 1,000 20 0.01 5.00 5.00 0.20 15MTCA Method A CULs


MW-12 7/28/01 100.50 16.78 -- 83.72 170,000 -- -- 12,400 23,100 2,370 27,100 --
MW-12 10/15/01 100.50 16.96 -- 83.54 168,000 -- -- 12,300 21,200 2,010 25,300 --
MW-12 1/5/02 100.50 15.54 -- 84.96 131,000 -- -- 9,870 17,500 1,810 24,300 --
MW-12 12/17-18/09 100.50 16.69 -- 83.81 200,000 9,300 1,700 4,100 4,700 620 18,000 <50
MW-12 3/17/10 100.50 15.98 -- 84.52 200,000 25,000 <3,500 4,300 7,200 980 19,000 <50
MW-12 06/22-23/10 100.50 15.29 -- 85.21 140,000 48,000 6,500 3,000 5,300 610 18,000 <130
MW-12 9/13/10 100.50 17.29 -- 83.21 130,000 7,500 <730 10,000 17,000 1,800 17,000 <500
MW-12 12/20/10 100.50 17.27 -- 83.23 120,000 3,900 <360 8,800 12,000 1,600 12,000 230
MW-12 6/16/11 100.50 17.11 -- 83.39 110,000 2,800 <350 7,400 13,000 1,500 15,000 <500
MW-12 9/23/11 100.50 18.17 -- 82.33 130,000 1,300 460 14,000 21,000 2,400 17,000 270
MW-12 1/14/12 100.50 18.62 0.22 82.06 -- -- -- -- -- -- -- --
MW-12 3/31/12 100.50 17.75 -- 82.75 110,000 3,800 640 11,000 12,000 2,300 15,000 400
MW-12 6/2/12 100.50 20.90 -- 79.60 -- -- -- -- -- -- -- --


MW-12 9/30/12 100.50 18.45 -- 82.05 130,000 2,200 660 14,000 20,000 2,700 18,000 240/<106


MW-12 12/15/12 100.50 17.81 -- 82.69 96,000 2,100 210 11,000 17,000 2,700 16,000 310/<56


MW-12 3/16/13 100.50 17.49 -- 83.01 130,000 1,900 230 9,200 18,000 2,600 18,000 250/<56


MW-12 7/20/13 100.50 18.07 -- 82.43 170,000 930 210 14,000 25,000 3,200 23,000 300/<106 28.5


MW-12 9/28/13 100.50 18.86 0.19 81.79 -- -- -- -- -- -- -- --
MW-12 12/7/13 100.50 19.40 0.07 81.16 -- -- -- -- -- -- -- --
MW-12 3/15/14 100.50 18.58 0.31 82.17 -- -- -- -- -- -- -- --
MW-12 6/22/14 100.50 17.70 0.02 82.82 -- -- -- -- -- -- -- --
MW-12 9/20/14 100.50 19.08 0.72 82.00 -- -- -- -- -- -- -- --
MW-12 12/27/14 100.50 17.82 0.04 82.71 -- -- -- -- -- -- -- --
MW-12 11/15/15 100.50 18.65 1.43 82.99 -- -- -- -- -- -- -- --


MW-13 2/19/90 99.01 -- -- -- ND -- -- ND 45 78 176 --
MW-13 4/12/91 99.01 -- -- -- 3,100 -- -- 5.9 13 79 140 --
MW-13 6/28/91 99.01 -- -- -- 2,300 -- -- 30 6.9 100 120 --
MW-13 9/18/91 99.01 -- -- -- 3,700 -- -- 14 6.9 50 94 --
MW-13 12/3/91 99.01 -- -- -- 2,500 -- -- 26 5.6 110 85 --
MW-13 2/25/92 99.01 -- -- -- 2,400 -- -- 27 ND 91 89 --
MW-13 5/15/92 99.01 -- -- -- 650 -- -- 6.3 0.83 24 15 --
MW-13 7/31/92 99.01 15.38 -- 83.63 -- -- -- -- -- -- -- --
MW-13 8/18/92 99.01 15.35 -- 83.66 2,900 -- -- 1.9 2.1 35 15 --
MW-13 9/25/92 99.01 15.68 -- 83.33 -- -- -- -- -- -- -- --
MW-13 2/23/93 99.01 15.38 -- 83.63 2,100 -- -- 4.6 3.6 31 35 --
MW-13 5/13/93 99.01 15.01 -- 84.00 2,400 -- -- 21 ND 160 140 --
MW-13 8/18/93 99.01 14.92 -- 84.09 1,800 -- -- 3.5 1.9 25 20 --
MW-13 11/10/93 99.01 15.45 -- 83.56 1,700 -- -- 7.8 2.0 14 21 --
MW-13 2/3/94 99.01 15.27 -- 83.74 2,300 -- -- 4.7 4.2 47 53 --
MW-13 4/26/94 99.01 14.75 -- 84.26 3,100 -- -- 15 5.2 73 45 --
MW-13 7/20/94 99.01 15.23 -- 83.78 3,200 -- -- 5.3 6.4 140 88 --
MW-13 10/18/94 99.01 16.17 -- 82.84 4,600 -- -- 8.3 8.9 160 64 --
MW-13 2/1/95 99.01 15.86 -- 83.15 4,900 -- -- 26 17 120 120 --
MW-13 7/12/95 99.01 15.45 -- 83.56 2,800 -- -- 20 3.6 98 23 --
MW-13 1/4/96 99.01 15.01 -- 84.00 4,700 -- -- 36 7.9 170 82 --
MW-13 1/7/97 99.01 14.25 -- 84.76 474 -- -- ND ND ND 2.86 --
MW-13 2/12/98 99.01 15.09 -- 83.92 ND -- -- ND ND ND ND --
MW-13 5/31/99 99.01 15.27 -- 83.74 ND -- -- 0.518 ND ND ND --
MW-13 6/8/00 99.01 15.89 -- 83.12 -- -- -- -- -- -- -- --
MW-13 1/30/01 99.01 16.41 -- 82.60 4,060 -- -- 12.2 5.29 88.2 53.9 --
MW-13 4/11/01 99.01 16.44 -- 82.57 4,630 -- -- 7.09 3.32 116 87.0 --
MW-13 7/28/01 99.01 16.49 -- 82.52 4,580 -- -- 8.08 5.39 99.6 72.2 --
MW-13 10/15/01 99.01 16.77 -- 82.24 4,120 -- -- 4.74 2.88 38.0 37.3 --
MW-13 1/5/02 99.01 15.66 -- 83.35 4,620 -- -- 3.40 3.68 61.2 34.3 --
MW-13 4/2/02 99.01 15.33 -- 83.68 4,000 -- -- <0.50 <1.0 26 7.2 <5.0
MW-13 7/11/02 99.01 15.91 -- 83.10 10,000 -- -- 1.5 6.0 31 110 <2.5
MW-13 10/10/02 99.01 16.48 -- 82.53 4,600 -- -- 2.8 9.9 15 110 <20
MW-13 1/10/03 99.01 16.23 -- 82.78 2,500 -- -- <5.0 0.73 0.75 2.2 <20
MW-13 4/21/03 99.01 14.81 -- 84.20 2,200 -- -- <5.0 1 1.6 <3.0 <10
MW-13 6/26/03 99.01 15.20 0.02 83.83 -- -- -- -- -- -- -- --
MW-13 10/14/03 99.01 16.12 -- 82.89 2,300 -- -- 2.1 <1.0 9.3 4.1 <10
MW-13 1/7/04 99.01 15.22 -- 83.79 2,300 -- -- <2.0 0.5 3.1 2.1 <5.0
MW-13 4/21/04 99.01 14.88 -- 84.13 2,100 -- -- 2.5 1.8 48 25 <50
MW-13 7/1/04 99.01 15.20 -- 83.81 2,600 -- -- <5.0 1.4 28 14 <5.0
MW-13 10/15/04 99.01 15.60 -- 83.41 1,700 -- -- 1.8 <1.0 7.9 <9.0 <10
MW-13 1/5/05 99.01 15.27 -- 83.74 1,600 -- -- <5.0 0.6 7.0 <3.0 <5.0
MW-13 8/4/05 99.01 14.72 -- 84.29 1,200 -- -- 1.6 <0.5 1.7 <3.0 <2.5
MW-13 7/26/06 99.01 13.90 -- 85.11 54 -- -- 1.8 <0.5 <0.5 <1.5 <2.5
MW-13 7/19/07 99.01 13.30 -- 85.71 93 -- -- 1.9 <0.5 <0.5 <1.5 <10
MW-13 7/23/08 99.01 14.71 -- 84.30 100 -- -- <0.5 <0.5 <0.5 <1.5 <2.5
MW-13 7/13/09 99.01 12.67 -- 86.34 <50 -- -- 16 <0.5 <0.5 <1.5 <2.5
MW-13 12/17-18/09 99.01 12.22 -- 86.79 93 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-13 3/17/10 99.01 12.13 -- 86.88 4,100 2,200 630 58 <10 5.7 15 4.3
MW-13 06/22-23/10 99.01 12.27 -- 86.74 23,000 700 <70 70 91 470 4,000 <25
MW-13 9/13/10 99.01 15.57 -- 83.44 4,400 2,000 <340 450 300 82 100 <13
MW-13 12/21/10 99.01 15.77 -- 83.24 3,900 910 270 290 55 69 68 34
MW-13 6/16/11 99.01 15.43 -- 83.58 4,900 2,000 <350 210 12 74 89 <50
MW-13 9/23/11 99.01 16.25 -- 82.76 4,500 730 <69 190 8.8 80 85 <50
MW-13 1/14/12 99.01 16.55 -- 82.46 4,300 1,700 140 160 8.2 78 60 38
MW-13 3/31/12 99.01 15.90 -- 83.11 4,500 4,300 89 200 8.5 100 80 36
MW-13 6/2/12 99.01 15.60 -- 83.41 4,200 3,300 240 140 7.8 110 83 33


MW-13 9/30/12 99.01 16.54 -- 82.47 3,400 500 96 110 8.3 96 84 19/<0.56


MW-13 12/15/12 99.01 16.20 -- 82.81 14,000 17,000 380 100 8.5 99 100 17/<36


MW-13 3/16/13 99.01 16.06 -- 82.95 9,000 2,100 <76 83 8.0 100 97 18/<36


MW-13 7/20/13 99.01 16.43 0.02 82.60 -- -- -- -- -- -- -- --
MW-13 9/28/13 99.01 17.54 0.50 81.87 -- -- -- -- -- -- -- --
MW-13 12/7/13 99.01 17.88 0.56 81.58 -- -- -- -- -- -- -- --
MW-13 3/15/14 99.01 17.28 0.33 81.99 -- -- -- -- -- -- -- --
MW-13 6/22/14 99.01 16.44 0.35 82.85 -- -- -- -- -- -- -- --
MW-13 9/20/14 99.01 17.36 0.55 82.09 -- -- -- -- -- -- -- --
MW-13 12/27/14 99.01 17.93 0.55 81.52 -- -- -- -- -- -- -- --
MW-13 11/15/15 99.01 17.15 -- 81.86 -- -- -- -- -- -- -- --


MW-14 2/19/90 99.53 -- -- -- ND -- -- ND ND ND ND --







Table 2. Groundwater Gauging Data and Select Analytical Results


Chevron Service Station No. 90129


4700 Brooklyn Avenue Northeast


Seattle, Washington


Well Date TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene Total Xylenes MTBE EDB PCE TCE Vinyl Chloride  Total Lead


800/1,000 500 500 5 1,000 700 1,000 20 0.01 5.00 5.00 0.20 15MTCA Method A CULs


MW-14 4/12/91 99.53 -- -- -- ND -- -- 7.2 13 75 130 --
MW-14 6/28/91 99.53 -- -- -- ND -- -- ND ND ND ND --
MW-14 9/18/91 99.53 -- -- -- ND -- -- ND ND ND ND --
MW-14 12/3/91 99.53 -- -- -- ND -- -- ND ND ND ND --
MW-14 2/25/92 99.53 -- -- -- ND -- -- ND ND ND ND --
MW-14 5/15/92 99.53 -- -- -- ND -- -- ND ND ND ND --
MW-14 7/31/92 99.53 18.08 -- 81.45 -- -- -- -- -- -- -- --
MW-14 8/18/92 99.53 18.19 -- 81.34 ND -- -- ND ND ND ND --
MW-14 9/25/92 99.53 18.10 -- 81.43 -- -- -- -- -- -- -- --
MW-14 2/23/93 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 5/12/93 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 8/18/93 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 11/10/93 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 2/3/94 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 4/26/94 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 7/20/94 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 10/18/94 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 2/1/95 99.53 18.72 -- 80.81 -- -- -- -- -- -- -- --
MW-14 7/12/95 99.53 18.54 -- 80.99 ND -- -- ND ND ND ND --
MW-14 1/4/96 99.53 18.28 -- 81.25 ND -- -- ND ND ND ND --
MW-14 1/7/97 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 2/12/98 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 5/31/99 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 6/8/00 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 1/30/01 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 4/11/01 99.53 18.75 -- 80.78 <50.0 -- -- <0.500 <0.500 0.520 2.22 --
MW-14 7/28/01 99.53 19.23 -- 80.30 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 --
MW-14 10/15/01 99.53 19.45 -- 80.08 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 --
MW-14 1/5/02 99.53 17.21 -- 82.32 <50.0 -- -- <0.500 <0.500 <0.500 <1.00 --
MW-14 4/2/02 99.53 16.63 -- 82.90 -- -- -- -- -- -- -- --
MW-14 7/11/02 99.53 18.52 -- 81.01 -- -- -- -- -- -- -- --
MW-14 10/10/02 99.53 18.96 -- 80.57 -- -- -- -- -- -- -- --
MW-14 1/10/03 99.53 18.55 -- 80.98 -- -- -- -- -- -- -- --
MW-14 4/21/03 99.53 17.13 -- 82.40 -- -- -- -- -- -- -- --
MW-14 6/26/03 99.53 17.52 -- 82.01 -- -- -- -- -- -- -- --
MW-14 10/14/03 99.53 18.42 -- 81.11 -- -- -- -- -- -- -- --
MW-14 1/7/04 99.53 17.51 -- 82.02 -- -- -- -- -- -- -- --
MW-14 4/21/04 99.53 17.11 -- 82.42 -- -- -- -- -- -- -- --
MW-14 7/1/04 99.53 17.50 -- 82.03 -- -- -- -- -- -- -- --
MW-14 10/15/04 99.53 17.53 -- 82.00 -- -- -- -- -- -- -- --
MW-14 1/5/05 99.53 17.41 -- 82.12 -- -- -- -- -- -- -- --
MW-14 8/4/05 99.53 17.12 -- 82.41 -- -- -- -- -- -- -- --
MW-14 7/26/06 99.53 17.00 -- 82.53 -- -- -- -- -- -- -- --
MW-14 7/19/07 99.53 16.98 -- 82.55 -- -- -- -- -- -- -- --
MW-14 7/23/08 99.53 16.56 -- 82.97 -- -- -- -- -- -- -- --
MW-14 7/13/09 99.53 15.57 -- 83.96 -- -- -- -- -- -- -- --
MW-14 12/17-18/09 99.53 15.56 -- 83.97 <50 <30 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 3/17/10 99.53 -- -- -- -- -- -- -- -- -- --
MW-14 06/22-23/10 99.53 -- -- -- -- -- -- -- -- -- --
MW-14 9/13/10 99.53 17.79 -- 81.74 <50 <29 130 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 12/21/10 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 6/16/11 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 9/23/11 99.53 18.55 -- 80.98 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 1/14/12 99.53 18.90 -- 80.63 <50 <30 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 3/31/12 99.53 -- -- -- -- -- -- -- -- -- -- --
MW-14 6/2/12 99.53 18.20 -- 81.33 3,700 79 <72 500 18 280 31 48
MW-14 9/30/12 99.53 18.76 -- 80.77 <50 <30 <69 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 12/15/12 99.53 15.94 -- 83.59 <50 <28 <66 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 3/16/13 99.53 18.23 -- 81.30 <50 <30 <69 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 7/21/13 99.53 15.23 -- 84.30 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 9/28/13 99.53 15.80 -- 83.73 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 12/7/13 99.53 15.91 -- 83.62 <50 <29 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 3/15/14 99.53 16.11 -- 83.42 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 6/22/14 99.53 12.32 -- 87.21 <50 <15 <34 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 9/20/14 99.53 18.58 -- 80.95 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 12/27/14 99.53 15.54 -- 83.99 <50 <30 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-14 11/15/15 99.53 -- -- -- -- -- -- -- -- -- -- --


MW-15 3/8/01 98.83 16.80 -- 82.03 -- -- -- -- -- -- -- --
MW-15 4/11/01 98.83 17.09 -- 81.74 <50.0 -- -- 0.714 <0.500 <0.500 <1.00 --
MW-15 7/28/01 98.83 16.99 -- 81.84 <50.0 -- -- 0.655 <0.500 <0.500 <1.00 --
MW-15 10/15/01 98.83 17.10 -- 81.73 <50.0 -- -- 0.589 <0.500 <0.500 <1.00 --
MW-15 1/5/02 98.83 16.26 -- 82.57 62.3 -- -- 1.24 <0.500 <0.500 <1.00 --
MW-15 4/2/02 98.83 15.70 -- 83.13 -- -- -- -- -- -- -- --
MW-15 7/11/02 98.83 16.06 -- 82.77 -- -- -- -- -- -- -- --
MW-15 10/10/02 98.83 16.46 -- 82.37 -- -- -- -- -- -- -- --
MW-15 1/10/03 98.83 16.14 -- 82.69 -- -- -- -- -- -- -- --
MW-15 4/21/03 98.83 15.63 -- 83.20 -- -- -- -- -- -- -- --
MW-15 6/26/03 98.83 16.07 -- 82.76 -- -- -- -- -- -- -- --
MW-15 10/14/03 98.83 16.11 -- 82.72 -- -- -- -- -- -- -- --
MW-15 1/7/04 98.83 15.23 -- 83.60 -- -- -- -- -- -- -- --
MW-15 4/21/04 98.83 15.60 -- 83.23 -- -- -- -- -- -- -- --
MW-15 7/1/04 98.83 16.04 -- 82.79 -- -- -- -- -- -- -- --
MW-15 10/15/04 98.83 16.09 -- 82.74 -- -- -- -- -- -- -- --
MW-15 1/5/05 98.83 15.92 -- 82.91 -- -- -- -- -- -- -- --
MW-15 8/4/05 98.83 15.59 -- 83.24 -- -- -- -- -- -- -- --
MW-15 7/26/06 98.83 15.46 -- 83.37 -- -- -- -- -- -- -- --
MW-15 7/19/07 98.83 16.30 -- 82.53 -- -- -- -- -- -- -- --
MW-15 7/23/08 98.83 16.38 -- 82.45 -- -- -- -- -- -- -- --
MW-15 7/13/09 98.83 15.35 -- 83.48 -- -- -- -- -- -- -- --
MW-15 12/17-18/09 98.83 15.58 -- 83.25 <50 400 320 0.8 <0.5 <0.5 <1.5 5.6
MW-15 3/17/10 98.83 15.25 -- 83.58 <50 48 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 06/22-23/10 98.83 14.69 -- 84.14 <50 42 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 9/13/10 98.83 16.54 -- 82.29 <50 <29 91 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 12/21/10 98.83 16.58 -- 82.25 <50 <30 <70 <0.5 <0.5 <0.5 <1.5 <2.5







Table 2. Groundwater Gauging Data and Select Analytical Results


Chevron Service Station No. 90129


4700 Brooklyn Avenue Northeast


Seattle, Washington


Well Date TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene Total Xylenes MTBE EDB PCE TCE Vinyl Chloride  Total Lead


800/1,000 500 500 5 1,000 700 1,000 20 0.01 5.00 5.00 0.20 15MTCA Method A CULs


MW-15 6/16/11 98.83 16.66 -- 82.17 <50 47 110 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 9/23/11 98.83 17.37 -- 81.46 <50 <30 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 1/14/12 98.83 17.60 -- 81.23 <50 <29 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 3/31/12 98.83 17.05 -- 81.78 <50 <30 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 6/2/12 98.83 16.80 -- 82.03 <50 <30 <70 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 9/30/12 98.83 17.58 -- 81.25 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 12/15/12 98.83 16.95 -- 81.88 <50 <29 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 3/16/13 98.83 16.85 -- 81.98 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 7/21/13 98.83 17.16 -- 81.67 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 9/28/13 98.83 13.83 -- 85.00 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 12/7/13 98.83 17.68 -- 81.15 <50 <28 <66 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 3/15/14 98.83 17.41 -- 81.42 <50 <29 <67 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 6/22/14 98.83 17.03 -- 81.80 <50 <15 <34 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 9/20/14 98.83 17.50 -- 81.33 <50 <29 <68 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 12/28/14 98.83 18.20 -- 80.63 <50 <28 <66 <0.5 <0.5 <0.5 <1.5 <2.5
MW-15 11/15/15 98.83 17.60 -- 81.23 -- -- -- -- -- -- -- --


MW-16 3/8/01 97.80 16.40 -- 81.40 -- -- -- -- -- -- -- --
MW-16 4/11/01 97.80 -- -- -- -- -- -- -- -- -- --


MW-16 6/14/01 97.80 16.71 -- 81.09 2,950 -- -- 52.7 14.4 217 123 34.1/<5.006


MW-16 7/28/01 97.80 16.81 -- 80.99 1,620 -- -- 46.5 13.5 122 112 --/<5.06


MW-16 10/15/01 97.80 17.00 -- 80.80 3,380 -- -- 111 28.5 257 211 --/<0.5006


MW-16 1/5/02 97.80 16.46 -- 81.34 3,300 -- -- 109 18.2 247 214 --/<5.006


MW-16 4/2/02 97.80 16.32 -- 81.48 3,900 -- -- 97 17 230 190 <2.5
MW-16 7/11/02 97.80 16.50 -- 81.30 2,900 -- -- 54 12 160 120 <6.0
MW-16 10/10/02 97.80 16.89 -- 80.91 2,500 -- -- 55 7.6 140 88 <20
MW-16 1/10/03 97.80 16.84 -- 80.96 3,000 -- -- 61 8.2 140 92 <50
MW-16 4/21/03 97.80 15.82 -- 81.98 2,500 -- -- 57 6.6 110 97 <5.0
MW-16 6/26/03 97.80 16.11 -- 81.69 3,900 -- -- 86 10 180 160 <10
MW-16 10/14/03 97.80 16.49 -- 81.31 3,800 -- -- 60 9.0 150 130 <10
MW-16 1/7/04 97.80 -- -- -- -- -- -- -- -- -- --
MW-16 4/21/04 97.80 15.81 -- 81.99 2,200 -- -- 54 9.9 110 120 <10
MW-16 7/1/04 97.80 16.09 -- 81.71 3,900 -- -- 92 16 190 180 <10
MW-16 10/15/04 97.80 16.11 -- 81.69 2,000 -- -- 61 7.1 120 100 <20
MW-16 1/5/05 97.80 15.98 -- 81.82 2,300 -- -- 65 8.4 120 110 <10
MW-16 8/4/05 97.80 15.81 -- 81.99 3,900 -- -- 89 17 220 200 <5.0
MW-16 7/26/06 97.80 14.95 -- 82.85 9,100 -- -- 19 13 290 560 <50
MW-16 7/19/07 97.80 14.28 -- 83.52 140 -- -- 2.0 0.5 1.5 3.8 <10
MW-16 7/23/08 97.80 15.11 -- 82.69 230 -- -- 1.5 0.6 15 2.1 <2.5
MW-16 7/13/09 97.80 13.50 -- 84.30 490 -- -- 1.9 0.8 2.3 10 <5.0
MW-16 12/17-18/09 97.80 13.24 -- 84.56 6,600 77 <71 11 8.5 200 320 <20
MW-16 3/17/10 97.80 13.26 -- 84.54 2,100 <140 390 9.2 5.2 41 77 13
MW-16 06/22-23/10 97.80 13.15 -- 84.65 3,000 91 <69 53 12 98 130 <20
MW-16 9/13/10 97.80 15.50 -- 82.30 6,500 380 170 150 48 260 120 <20
MW-16 12/21/10 97.80 15.54 -- 82.26 6,000 200 <71 300 68 350 95 66
MW-16 6/16/11 97.80 15.34 -- 82.46 4,800 230 180 370 57 350 70 <50
MW-16 9/23/11 97.80 16.00 -- 81.80 4,400 62 <71 580 80 390 120 31
MW-16 1/14/12 97.80 16.25 -- 81.55 4,000 32 <68 500 27 360 46 53
MW-16 3/31/12 97.80 15.80 -- 82.00 3,300 54 <70 490 21 310 33 45
MW-16 6/2/12 97.80 16.45 -- 81.35 3,600 56 <68 530 18 270 28 46


MW-16 9/30/12 97.80 16.18 -- 81.62 2,800 50 <70 370 14 310 42 39/<0.56


MW-16 12/15/12 97.80 15.98 -- 81.82 2,900 60 <69 330 12 280 34 <39


MW-16 3/16/13 97.80 15.77 -- 82.03 3,200 57 <71 290 11 250 28 37/<36


MW-16 7/21/13 97.80 16.13 -- 81.67 3,000 95 <67 290 10 250 25 32/<16


MW-16 9/28/13 97.80 16.60 -- 81.20 2,500 31 <67 230 7.6 230 20 <29/<0.56


MW-16 12/7/13 97.80 16.83 -- 80.97 2,100 -- -- 230 6.4 210 16 <29
MW-16 3/15/14 97.80 16.66 -- 81.14 1,200 33 <67 200 4.8 150 11 <2.5 <0.085


MW-16 6/22/14 97.80 16.80 -- 81.00 1,300 22 <33 150 4.5 110 8.5 <15/<0.56 0.14


MW-16 9/20/14 97.80 16.40 -- 81.40 1,100 31 <67 160 3.8 120 8.0 <18/<0.56 0.00012


MW-16 12/28/14 97.80 17.70 -- 80.10 2,000 49 <66 170 5.8 190 14 <24 1.7
MW-16 11/15/15 97.80 16.70 -- 81.10 -- -- -- -- -- -- -- -- --


RW-1 7/21/13 -- 19.11 -- -- 1,100 <29 <68 49 220 23 110 2.8/<0.56


RW-1 9/28/13 -- -- -- -- -- -- -- -- -- -- -- --


RW-1 12/7/13 -- -- -- -- -- -- -- -- -- -- -- --


RW-1 3/15/14 -- -- -- -- -- -- -- -- -- -- -- --


RW-1 6/22/14 -- -- -- -- -- -- -- -- -- -- -- --


RW-1 9/20/14 -- -- -- -- -- -- -- -- -- -- -- --


RW-1 12/27/14 -- -- -- -- -- -- -- -- -- -- -- --


RW-1 11/15/15 -- -- -- -- -- -- -- -- -- -- -- --


MW-17 12/26/2019 215.40 18.09 0.00 197.31 240 610 <360 3.7 <0.39 6.6 1.2 J <0.44 <0.0020 9.50 3.70 <0.22 <2.7


MW-17 2/18/2020 215.40 17.15 0.00 198.25 822 1930 267 9.92 0.489 J 25.2 32.6 <0.102 <0.0024 4.05 5.10 <0.118 <1.9


MW-17 4/29/2020


MW-18 12/26/2019 215.95 18.70 0.00 197.25 <100 <66 <97 <0.53 <0.39 <0.50 <0.75 <0.44 <0.0020 3.80 <0.85 <0.22 <2.7


MW-18 2/18/2020 215.95 17.84 0.00 198.11 38.5  BJ <66 <83 <0.089 <0.412 <0.158 <0.316 <0.102 <0.0024 2.94 <0.153 <0.118 <1.9


MW-18 4/29/2020 215.95 17.87 0.00 198.08 79.4 BJ  --  -- <0.0941 <0.278 <0.137 0.335 <0.101 <0.00636 3.90 <0.190 <0.234 <2.9


MW-18 09/03/2020 215.95 18.03 0.00 197.92 57.8 BJ  --  -- <0.0400 <0.200 <0.100 <0.260 <0.0400 <0.0200 4.53 0.056 <0.100 <6.00


MW-18 12/09/2020 215.95 18.05 0.00 197.90 <100  --  -- <0.0400 <0.200 <0.100 <0.260 <0.0400 <0.0200 2.23 <0.0400 <0.100 <6.00


MW-18 03/03/2021 215.95 17.63 0.00 198.32 <100  --  -- <0.0400 <0.200 <0.100 <0.260 <0.0400 <0.0200 5.42 <0.0400 <0.100 <2.00 


MW-18 06/16/2021 215.95 19.31 0.00 196.64 <100   --  --  0.0290 J <0.200  <0.100  <0.260  <0.0400  <0.0200  2.34 0.07 <0.100  <2.00  


MW-19 12/26/2019 216.36 18.97 0.00 197.39 <100 <63 <93 <0.53 <0.39 <0.50 <0.75 <0.44 <0.0020 <0.41 <0.85 <0.22 <2.7


MW-19 2/18/2020 216.36 18.39 0.00 197.97 42.4 BJ <66 114 J <0.089 <0.412 <0.158 <0.316 <0.102 <0.0024 <0.199 <0.153 <0.118 <1.9


MW-19 4/29/2020 216.36 18.58 0.00 197.78 49 BJ  --  -- <0.0941 <0.278 <0.137 <0.174 <0.101 <0.00536 <0.300 <0.190 <0.234 <2.9


MW-19 09/03/2020 216.36 18.58 0.00 197.78 51.2 BJ  --  -- <0.0400 <0.200 <0.100 <0.260 <0.0400 <0.0200 0.138 <0.0400 <0.100 <6.00


MW-19 12/09/2020 216.36 18.05 0.00 198.31 34.5 BJ  --  -- <0.0400 <0.200 <0.100 <0.260 <0.0400 <0.0200 0.0830 J <0.0400 <0.100 <6.00


MW-19 03/03/2021 216.36 16.69 0.00 199.67 <100  --  -- <0.0400 <0.200 <0.100 <0.260 <0.0400 <0.0200 0.131 <0.0400 <0.100 <2.00 


MW-19 06/16/2021 216.36 21.14 0.00 195.22 <100   --  -- <0.0400  <0.200  <0.100  <0.260  <0.0400  <0.0200   0.0750 J <0.0400  <0.100  <2.00  


MW-19 09/22/2021 216.36 20.21 0.00 196.15 <100 [84.2 J]  --  -- <0.0400 [<0.0400]  0.0750 J [0.0770 J]  0.0620 J [0.0610 J] <0.260 [<0.260] <0.0400 [<0.0400] <0.0200 [<0.0200]  0.0690 J [0.122] <0.0400 [<0.0400] <0.100 [<0.100] <2.00 [<2.00]


MW-19 12/14/2021 216.36 19.50 0.00 196.86 <31.6 -- -- <0.0160 <0.0500 <0.0212 <0.191 <0.0118 <0.00568 0.12 <0.0160 <0.0273 1.75 B J


MW-19 03/31/2022 216.36 19.59 0.00 196.77 68.0 B J -- -- <0.0160 <0.0500 <0.0212 <0.191 <0.0118 <0.00557 0.240 C5 <0.0160 <0.0273 <0.849 


MW-19 06/13/2022 216.36 19.40 0.00 196.96  51.6 B J -- -- <0.0160 <0.0500 <0.0212 <0.191 <0.0118 C3 <0.00574 0.172 <0.0160 <0.0273 <0.849 


Well abandoned to accommodate utility installation during construction



Kennedy Jenks

Sticky Note

<0.0160 is the MDL, not the RL.  <0.0400 is the RL (similar to earlier results) - please show the RL in the tables and check for other constituents - Appears to be an issue for samples collected from all wells between December 2021 and August 2022.







Table 2. Groundwater Gauging Data and Select Analytical Results


Chevron Service Station No. 90129


4700 Brooklyn Avenue Northeast


Seattle, Washington


Well Date TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene Total Xylenes MTBE EDB PCE TCE Vinyl Chloride  Total Lead


800/1,000 500 500 5 1,000 700 1,000 20 0.01 5.00 5.00 0.20 15MTCA Method A CULs


MW-19 08/18/2022 216.50 19.25 0.00 197.25 <31.6 -- -- <0.0160 <0.0500 <0.0212 <0.191 <0.0118 <0.0210 0.182 <0.0160 <0.0273 <0.849 


MW-20 12/26/2019 215.87 18.46 0.00 197.41 <100 <60 <89 <0.53 <0.39 <0.50 <0.75 <0.44 <0.0020 100 20 <0.22 <2.7


MW-20 2/18/2020 215.87 17.51 0.00 198.36 62.3 BJ <66 95.2 J <0.089 <0.412 <0.158 <0.316 <0.102 <0.0024 52 21.6 <0.118 <1.9


MW-20 4/29/2020 215.87 17.54 0.00 198.33 76.4 BJ  --  -- <0.0941 <0.278 <0.137 <0.174 <0.101 <0.00536 107 13.7 <0.234 <2.9


MW-20 09/03/2020 215.87 17.76 0.00 198.11 100 BJ  --  -- 0.0280 J <0.200 <0.100 <0.260 <0.0400 <0.0200 116 7.19 <0.100 <6.00


MW-20 12/09/2020 215.87 18.74 0.00 197.13 71.0 BJ  --  -- 0.0280 J <0.200 <0.100 <0.260 <0.0400 <0.0200 138 9.47 <0.100 <6.00


MW-20 03/03/2021 215.87 15.49 0.00 200.38 82.3 BJ  --  -- 0.0210 J <0.200 <0.100 <0.260 <0.0400 <0.0200 135 12.9 <0.100 <2.00 


MW-20 06/16/2021 215.87 18.73 0.00 197.14  42.8 J  --  --  0.0300 J <0.200  <0.100  <0.260  <0.0400  <0.0200  142 7.36 <0.100  <2.00  


MW-20 09/22/2021 215.87 19.05 0.00 196.82  49.8 J  --  --  0.0240 J  0.0760 J <0.100  <0.260  <0.0400  <0.0200   133 E 6.66 <0.100  <2.00  


MW-20 12/14/2021 215.87 18.37 0.00 197.50 110 B -- -- 0.0240 J <0.0500 <0.0212 <0.191 <0.0118 <0.00536 137 15.4 <0.0273 <0.849 


MW-20 03/31/2022 215.87 18.21 0.00 197.66 104 B [102 B] -- [--] -- [--] 0.0210 J [<0.0160] <0.0500 [<0.0500] <0.0212 [<0.0212] <0.191 [<0.191] <0.0118 [<0.0118] <0.00536 [<0.00552] 117 [128] 15.3 [15.2] <0.0273 [<0.0273] <0.849 [<0.849]


MW-20 06/13/2022 215.87 18.11 0.00 197.76  111 B -- -- <0.0160 <0.0500 <0.0212 <0.191 <0.0118 C3 <0.00536 125 13.3 <0.0273 <0.849 


MW-20 08/18/2022 216.01 19.40 0.00 196.61 <31.6 -- -- <0.0800 <0.250 <0.106 <0.955 <0.0590 <0.105 0.275 J <0.0800 <0.137 <0.849


MW-21 12/26/2019 213.89 17.32 0.00 196.57 <100 <64 <95 <0.53 <0.39 <0.50 <0.75 <0.44 <0.0020 <0.41 <0.85 <0.22 <2.7


MW-21 2/18/2020 213.89 16.42 0.00 197.47 <31.6 <66 114 J <0.089 <0.412 <0.158 <0.316 <0.102 <0.0024 <0.199 <0.153 <0.118 <1.9


MW-21 4/29/2020 213.89 16.52 0.00 197.37 37.0 BJ  --  -- <0.0941 <0.278 <0.137 <0.174 <0.101 <0.00536 <0.300 <0.190 <0.234 <2.9


MW-21 09/02/2020 213.89 16.02 0.00 197.87 68.2 BJ [47.2 BJ]  --  -- <0.0400 [<0.0400] <0.200 [<0.200] <0.100 [<0.100] <0.260 [<0.260] <0.0400 [<0.0400] <0.0200 [<0.0200] 0.124 [0.12] 0.093 [0.078] <0.100 [<0.100] <6.00 [<6.00]


MW-21 12/08/2020 213.89 16.39 0.00 197.50 <100 [<100]  --  -- <0.0400 [<0.0400] <0.200 [<0.200] <0.100 [<0.100] <0.260 [<0.260] <0.0400 [<0.0400] <0.0200 [<0.0200] 0.0420 J [0.0464 J] <0.0400 [<0.0400] <0.100 [<0.100] <6.00 [<6.00]


MW-21 03/03/2021 213.89 15.49 0.00 198.40 <100 [47.3 BJ]  --  -- <0.0400 [<0.0400] <0.200 [<0.200] <0.100 [<0.100] <0.260 [<0.260] <0.0400 [<0.0400] <0.0200 [<0.0200] 0.0420 J [0.0510 J] 0.0400 J [0.0390 J] <0.100 [<0.100] <2.00 [<2.00]


MW-21 06/17/2021 213.89 16.51 0.00 197.38  36.1 BJ [115 B]  --  -- <0.0400 [<0.0400]  0.0550 J [0.0670 J] <0.100  [<0.100] <0.260 [<0.260] <0.0400 [<0.0400] <0.0200 [<0.0200]  0.0730 J [0.0610 J]  0.0310 J [0.0340 J] <0.100 [<0.100] <2.00 [<2.00] 


MW-21 09/22/2021 213.89 17.23 0.00 196.66 <100   --  -- <0.0400   0.127 J  0.0560 J  0.226 J <0.0400  <0.0200  <0.100   0.0320 J <0.100  <2.00  


MW-21 12/14/2021 213.89 16.86 0.00 197.03 48.6 BJ -- -- <0.0160 <0.0500 <0.0212 <0.191 <0.0118 <0.00563 0.128 0.712 <0.0273 <0.849 


MW-21 03/31/2022 213.89 16.31 0.00 197.58 54.7 B J -- -- <0.0160 <0.0500 <0.0212 <0.191 <0.0118 <0.00547 <0.0280 <0.0160 <0.0273 <0.849 


MW-21 06/13/2022 213.89 16.31 0.00 197.58  51.5 B J -- -- <0.0160 <0.0500 <0.0212 <0.191 <0.0118 C3 <0.00563 <0.0280 <0.0160 <0.0273 <0.849 


MW-21 08/18/2022 214.00 16.58 0.00 197.42 32.9 B J -- -- <0.0160 <0.0500 <0.0212 <0.191 <0.0118 <0.0210 <0.0280 <0.0160 <0.0273 <0.849 


MW-22 12/26/2019 212.93 16.80 0.00 196.13 <100 73 J <91 10 <0.39 <0.50 <0.75 <0.44 <0.0020 1.1 J 410 6.4 <2.7


MW-22 2/18/2020 212.93 16.22 0.00 196.71 536 92.2 J 110 J 9.33 <0.412 <0.158 <0.316 <0.102 <0.0024 1.11 447 5.13 1.98 J


MW-22 4/29/2020 212.93 16.25 0.00 196.68 549 B  --  -- 8.3 <0.278 <0.137 <0.174 <0.101 <0.00536 <3.00 384 5.00 <2.9


MW-22 09/02/2020 212.93 16.12 0.00 196.81 412 B  --  -- 3.2 <0.200 <0.100 <2.60 <0.400 <0.0200 1.99 233 1.57 <6.00


MW-22 12/07/2020 212.93 16.07 0.00 196.86 188 B  --  -- 2.24 <0.200 <0.100 <2.60 <0.400 <0.0200 2.29 158 1.00 <6.00


MW-22 03/03/2021 212.93 15.40 0.00 197.53 127 B  --  -- 2.66 <0.200 <0.100 <2.60 <0.400 <0.0200 1.54 168 1.23 <2.00 


MW-22 06/17/2021 212.93 16.18 0.00 196.75 440  --  -- 6.39 <2.00  <1.00  <2.60  <0.400  <0.0200   0.430 J 306 2.94 <2.00  


MW-22 09/22/2021 212.93 16.50 0.00 196.43 570  --  -- 5.75 <2.00  <1.00  <2.60  <0.400  <0.0200  <1.00  421 7.22 <2.00  


MW-22 12/14/2021 212.93 16.87 0.00 196.06 673 B -- -- 6.98 0.560 J <0.212 <1.91 0.53 <0.00547 0.800 J 482 7.5 <0.849 


MW-22 12/14/2021 212.93  --  --  -- 832 B -- -- 7.17 0.0860 J <0.0212 <0.191 <0.0118 <0.00536 1.05 547 9.57 <0.849 


MW-22 03/31/2022 212.93 16.11 0.00 196.82 533 B -- -- 5.10 <0.500 <0.212 <1.91 <0.118 <0.00547 0.510 J 356 5.09 <0.849 


MW-22 06/13/2022 212.93 16.23 0.00 196.70  555 B -- -- 5.37 <0.500 <0.212 <1.91 <0.118 C3 <0.00541  0.510 J 296 2.99 <0.849 


MW-22 08/18/2022 213.09 16.30 0.00 196.79 555 [409] -- -- 5.92 [<1.60] <0.500 [<5.00] <0.212 [<2.12] <1.91 [<19.1] <0.118 [<1.18] <0.0210 [<0.00547] 0.690 J [<2.80] 352 [304] 4.70 [<2.73] <0.849 [<0.849]


MW-23 12/26/2019 211.72 16.15 0.00 195.57 <100 <66 <98 16 <0.39 <0.50 <0.75 <0.44 <0.0020 <0.41 130 22 <2.7


MW-23 2/18/2020 211.72 15.82 0.00 195.90 246 67.2 J 159 J 8.69 <0.412 <0.158 <0.316 <0.102 <0.0024 <0.199 59.8 7.85 <1.9


MW-23 4/29/2020 211.72 15.69 0.00 196.03 148  --  -- 4.1 J <0.278 <0.137 <0.174 <0.101 <0.00536 <0.300 14.0 4.24 J 4.59 J


MW-23 09/02/2020 211.72 15.69 0.00 196.03 626  --  -- 6.95 <2.00 <1.00 <2.60 <0.400 <0.0200 0.360 J 12.8 8.2 <6.00


MW-23 12/07/2020 211.72 15.54 0.00 196.18 209 B  --  -- 5.92 <2.00 <1.00 <2.60 <0.400 <0.0200 <1.00 6.68 5.48 <6.00


MW-23 03/02/2021 211.72 14.95 0.00 196.77 103 B  --  -- 4.28 <2.00 <1.00 <2.60 <0.400 <0.0200 <1.00 7.45 5.02 <2.00 


MW-23 09/22/2021 211.72 15.82 0.00 195.90 334  --  -- 4.2 <2.00  <1.00  <2.60  <0.400  <0.0200  <1.00  28.9 9.08 <2.00  


MW-23 12/14/2021 211.72 15.44 0.00 196.28 353 B -- -- 5.75 <0.500 <0.212 <1.91 <0.118 <0.00547 <0.280 205 7.81 1.88 BJ


MW-23 03/31/2022 211.72 15.90 0.00 195.82 261 B -- -- 2.90 <0.500 <0.212 <1.91 <0.118 <0.00547 <0.280 74.2 4.87 <0.849 


MW-23 06/13/2022 211.72 15.52 0.00 196.20  382 B -- -- 4.05 <0.500 <0.212 <1.91 <0.118 <0.00536 <0.280 43.2  3.75 C3 <0.849 


MW-23 08/18/2022 211.90 15.90 0.00 196.00 296 B -- -- 5.59 <0.500 <0.212 <1.91 <0.118 <0.0210 <0.280 34.4 11.4 <0.849 


MW-25 12/26/2019 212.81 16.62 0.00 196.19 210 J 110 J <100 53 3.4 7 2.8 J <0.44 <0.0020 16 600 180 <2.7


MW-25 2/18/2020 212.81 15.98 0.00 196.83 1,500 107 J 122 J 42.2 2.82 2.1 1.58 <0.102 <0.0024 4.49 530 92.7 <1.9


MW-25 5/5/2020 212.81 16.03 0.00 196.78 1,630  --  -- 28.10 <5.56 <2.74 <3.48 <2.02 <0.00536 22.8 496 53.7 <2.9


MW-25 09/02/2020 212.81 16.04 0.00 196.77 1,810  --  -- 24.1 1.54 J 1.26 J <5.20 <0.800 <0.0200 15.6 695 47.3 <6.00


MW-25 12/08/2020 212.81 16.05 0.00 196.76 1,480  --  -- 21.1 <4.00 0.860 J <5.20 <0.800 <0.0200 29.2 837 27.7 <6.00


MW-25 03/02/2021 212.81 15.21 0.00 197.60 620  --  -- 13.5 <4.00 <2.00 <5.20 <0.800 <0.0200 27.8 570 27.4 <2.00 


MW-25 06/16/2021 212.81 16.01 0.00 196.80 218  --  -- 2.52 <4.00  <2.00  <5.20  <0.800  <0.0200  50.1 225 3.54 <2.00  


MW-25 12/14/2021 212.81 16.11 0.00 196.70 1,700 -- -- 20.2 <1.00 <0.424 <3.82 <0.236 <0.00552 <0.560 366 62 1.71 BJ


MW-25 03/31/2022 212.81  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --  --


MW-25 08/18/2022 212.97 16.10 0.00 196.87 638  --  -- 48.4 0.633 0.146 <0.191 <0.0118 <0.0210 6.30 147 55.4 <0.849 


MW-27 12/26/2019 214.43 17.32 0.00 197.11 3,600 5,300 190 J 6.5 2.0 140 38 <0.44 <0.0020 0.53 J 830 18 <2.7


MW-27 2/18/2020 214.43 16.46 0.00 197.97 3,860 7,010 172 J 7.9 <10.3 116 30.3 <0.102 <0.0024 <4.98 1,050 11.4 <1.9


MW-27 4/29/2020 214.43 16.64 0.00 197.79 3,320  --  -- 4.95 <6.95 <3.43 <4.35 <2.53 <0.00536 <7.5 1,170 12.6 <2.9


MW-27 09/02/2020 214.43 16.77 0.00 197.66 2,470  --  -- 4.00 <5.00 131 8.45 <1.00 <0.0200 2.50 346 5.7 <6.00


MW-27 12/08/2020 214.43 16.78 0.00 197.65 2,550  --  -- 2.53 <5.00 64.8 6.50 <1.00 <0.0200 3.9 638 9.85 <6.00


MW-27 03/02/2021 214.43 15.83 0.00 198.60 2,120  --  -- 1.55 <5.00 38.6 9.15 <1.00 <0.0200 2.50 281 3.53 <2.00 


MW-27 06/17/2021 214.43 17.27 0.00 197.16 2,580  --  -- 2.3 <5.00  51.1 <6.50  <1.00  <0.0200  <2.50  748 7.72 <2.00  


MW-27 09/22/2021 214.43 17.69 0.00 196.74 1,460  --  -- 2.02 <5.00  45.9 <6.50  <1.00  <0.0200  <2.50  455 7.12 <2.00  


MW-27 12/14/2021 214.43 17.14 0.00 197.29 2,100 -- -- 1.78 <1.25 30.3 <4.78 <0.295 <0.00536 <0.700 534 5.98 4.58 B


MW-27 03/31/2022 214.43 16.93 0.00 197.50 2,030 -- -- 2.65 <1.25 14.0 <4.78 <0.295 <0.00536 <0.700 1,110 16.3 <0.849 


MW-27 06/13/2022 214.43 16.82 0.00 197.61 2,160 [2,240] -- -- 2.05 [2.02] 1.43 J [0.380] 9.40 [9.87] <4.78 [1.08] <0.295 [<0.0118] <0.00536 [<0.00584] <0.700 [0.166] 762 [842] 7.57 C3 [9.29 C3] <0.849 [<0.849] 


MW-27 08/18/2022 214.53 16.25 0.00 198.28 2,140 -- -- 7.90 1.93 J 152 15.9 <0.295 <0.525 324 1,010 <0.682 <0.849 


MW-28 12/26/2019 214.44 17.30 0.00 197.14 2,800 2,200 160 J 8.10 1.1 J 170 38 <0.44 <0.0020 410 1,800 12 <2.7


MW-28 2/18/2020 214.44 16.40 0.00 198.04 3,960 3,020 152 J 14.6 2.820 295 153 <0.102 <0.0024 64.30 158 2.17 <1.9


MW-28 4/29/2020 214.44 16.57 0.00 197.87 3,670  --  -- 10.4 <1.39 224 58.3 <0.505 <0.00536 238 713 4.01 3.05 J


MW-28 09/02/2020 214.44 16.69 0.00 197.75 2,830  --  -- 13.5 1.88 259 48.8 <0.200 <0.0200 212 325 2.62 <6.00


MW-28 12/08/2020 214.44 16.78 0.00 197.66 3,350  --  -- 7.97 1.27 166 35.8 <0.200 <0.0200 301 638 0.50 <6.00


MW-28 03/02/2021 214.44 15.80 0.00 198.64 2,470  --  -- 5.52 1.02 137 24.9 <0.200 <0.0200 298 902 2.58 <2.00 


MW-28 06/17/2021 214.44 17.27 0.00 197.17 3,680  --  -- 14.6  3.45 J 195 26.3 <2.00  <0.0200  348 615 <5.00  <2.00  


MW-28 09/22/2021 214.44 17.70 0.00 196.74 4,400  --  -- 17.3  3.98 J 284 19.9 <0.800  <0.0200  136 449 4.36 <2.00  


MW-28 12/14/2021 214.44 17.19 0.00 197.25 3,540 -- -- 5.78 1.86 J 136 14.3 <0.236 <0.00536 75.3 571 <0.546 3.13 B


MW-28 03/31/2022 214.44 16.95 0.00 197.49 2,590 -- -- 4.80 1.26 J 133 15.6 <0.236 <0.00536 261 C5 1,120 2.22 <0.849 


MW-28 06/13/2022 214.44 16.83 0.00 197.61 2,460 -- -- 4.54  1.42 J 96.5 13.0 <0.236 <0.00541 97.6 623 <0.546 C3 <0.849 


MW-28 08/18/2022 214.58 17.03 0.00 197.55 2,100 -- -- 6.12 1.64 J 129 10.4 <0.236 <0.420 309 1,030 2.94 <0.849 


MW-29 12/26/2019 217.26 19.63 0.00 197.63 <100 <76 <110 <0.53 <0.39 <0.50 <0.75 <0.44 <0.0020 <0.41 <0.85 <0.22 <2.7


MW-29 2/18/2020 217.26 19.55 0.00 197.71 95.4 BJ <66 155 J <0.089 <0.412 <0.158 <0.316 <0.102 <0.0024 <0.199 <0.153 <0.118 <1.9


MW-29 4/29/2020 217.26 19.62 0.00 197.64 92.5 BJ  --  -- <0.941 <0.278 <0.137 <0.174 <0.101 <0.00536 <0.300 0.216 <0.234 <2.9


MW-29 09/03/2020 217.26 20.22 0.00 197.04 46.6 BJ  --  -- <0.0400 <0.200 <0.100 <0.260 <0.0400 <0.0200 0.0440 J <0.0400 <0.100 <6.00
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Table 2. Groundwater Gauging Data and Select Analytical Results


Chevron Service Station No. 90129


4700 Brooklyn Avenue Northeast


Seattle, Washington


Well Date TOC DTW NAPL GWE GRO DRO HO Benzene Toluene Ethylbenzene Total Xylenes MTBE EDB PCE TCE Vinyl Chloride  Total Lead


800/1,000 500 500 5 1,000 700 1,000 20 0.01 5.00 5.00 0.20 15MTCA Method A CULs


MW-29 12/09/2020 217.26 19.61 0.00 197.65 <100  --  -- <0.0400 <0.200 <0.100 <0.260 <0.0400 <0.0200 <0.100 <0.0400 <0.100 <6.00


MW-29


MW-30 08/18/2022 210.23 15.35 0.00 194.88 43.1 B J  --  -- 0.0220 J 0.0810 J <0.0212 <0.191 <0.0118 <0.0210 2.24 0.172 0.996 <0.849 


MW-31 06/13/2022 212.21  --  --  -- 594 -- -- 37.7 0.300  0.0450 J <0.191 <0.0118 <0.00536  0.0760 J 60.8  32.0 C3 <0.849 


MW-31 08/18/2022 212.21 15.72 0.00 196.49 599  --  -- 40.3 <1.00 0.700 J <3.82 <0.236 <0.420 9.28 213 41.0 <0.849 


Notes:


800/1,000 = GRO MTCA Method A CUL with benzene present is 800 μg/L and without is 1,000 μg/L


BOLD and highlighted values are greater than their respective MTCA Method A cleanup level


BOLD values are non-detect below the laboratory method detection limit (MDL), but the MDL is greater than the MTCA Method A cleanup level
Results reported in micrograms per liter (µg/L) 


Well TOC for 08/18/2022 used as per the updated survey on 06/05/2022


EDB result for 08/18/2022 as per U.S. Environmental Protection Agency (EPA) method 8260D.


Abbreviations:


TOC = Top of Casing


DTW = Depth to water in feet below TOC


GWE = Groundwater elevation in feet relative to NAVD88


-- = Not applicable, not available, or not analyzed


MTCA = Model Toxics Control Act Cleanup


CUL = Cleanup Level


PCE = Tetrachloroethene


TCE = Trichloroethene


EDB = 1,2-Dibromoethane (Ethylene dibromide)


MTBE = Methyl tertiary butyl ether


GRO = Gasoline Range Organics


DRO = Diesel Range Organics


HO = Heavy Oil Range Organics


EPA = U.S. Environmental Protection Agency


Laboratory Qualifiers:


< = Not detected at or above the Method Detection Limit (MDL)


J = Estimated value; result is greater than the laboratory Method Detection Limit (MDL) but less than the Reported Detection Limit (RDL) or Reporting Limit (RL) or Limit of Quantification (LOQ)


B = The same analyte is found in the associated blank


C3 = The reported concentration is an estimate. The continuing calibration standard associated with this data responded low.Method sensitivity check is acceptable.


C5 = The reported concentration is an estimate. The continuing calibration standard associated with this data responded high. Data is likely to show a high bias concerning the result.


QA/QC: AL 7/28/2022


Well decommissioned
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Table 3.  Soil Vapor Analytical Results 


90129 4700 Brooklyn


Seattle, Washington


DRAFT


APH EC5-8 


Aliphatics


APH EC9-12 


Aliphatics


APH EC9-10 


Aromatics


Total 


Petroleum 


Hydrocarbons


Benzene Toluene
Ethylben


zene
m,p-Xylenes o-Xylene


Total 


Xylenes
Naphthalene Oxygen Methane


Carbon 


Dioxide


(µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (µg/m3) (%) (%) (%)


MTCA Method B Sub-Slab Soil Vapor Screening Level (µg/m3)3 1,500 10.6 76,190 15,238 -- -- 1,524 2.45 -- -- --


Site-Specific TPH Sub-Slab Soil Gas Screening Level 6,957


SVP-1 [DUP-1] 6/3/2022 Sidewalk of NE 47th Street 410 [<340] 380 [300] <110 [<110] 845 [525] <1.4 [<1.5] <81 [<87] <1.9 [<2] <3.7 [<4} <1.9 [<2] -- <1.1 [<1.2] 26.7 [28.1] <0.114 [<0.114] 2.97 [2.72]


SVP-3 6/3/2022 Sidewalk of University Avenue 730 1100 <110 1,885 <1.4 <85 <2 <3.9 <2 -- <1.2 30.7 <0.114 3.39


EB-1 6/3/2022 Equipment Blank <340 380 <110 605 <1.4 <85 <2 <3.9 <2 -- <1.2 4.86 <0.107 <0.107


Notes:


1. Analytical concentrations are in micrograms per cubic meter.


3. Ecology allows for sub-slab soil vapor concentrations to be adjusted by using a generic indoor air attenuation factor (0.03) to create a site-specific cleanup level for soil vapor 


3. Bold  indicates the analyte detection exceeded MTCA Method B sub-slab soil gas screening levels, but did not exceed the site-specific cleanup level (CUL) for calculated for TPH in indoor air.
4. A site-specific CUL for TPH in indoor air was calculated in accordance with calculated in accordance with Ecology’s 2022 Vapor Intrusion Guidance  (Ecology 2022). The calculation of this CUL is presented in Table 4.


Acronyms and Abbreviations:


-- = Not available


< = Analyte was not detected at the indicated reporting limit


µg/m3 = micrograms per cubic meter


% = percent


DUP = Duplicate sample


MTCA = Model Toxics Control Act


Reference:


Ecology. 2018. Ecology Implementation Memorandum No. 18, Draft Petroleum Vapor Intrusion (VI): Updated Screening Levels, Cleanup Levels, and Sampling Considerations. August 7.


Ecology. 2022. Guidance for Evaluating Vapor Intrusion in Washington State, Investigation and Remedial Actions. March.


2. The sum of EC5-8 aliphatics, EC9-12 aliphatics, and EC9-10 aromatics is compared to the Generic Sub-Slab Soil Gas Screening Level provided in Implementation 


Memorandum No. 18 (Washington State Department of Ecology [Ecology] 2018). When a fraction is reported as nondetect, a value of one-half the detection limit is assumed for 


Location ID
Sample 


Date
Sample Location


https://arcadiso365.sharepoint.com/teams/portfolio-817739/Shared Documents/90129 Seattle Brooklyn Ave/11. 2022 RI Report/Tables/Archive/2022 Soil_Soil Vapor Tables 90129 1/1
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SVP-3 is higher than SVP-1, even subtracting for the EB contamination.







Table 4. Site Specific Cleanup Levels for TPH


90129 4700 Brooklyn


Seattle, Washington


Calculating Site Specific Cleanup Levels for TPH In Indoor Air and Soil Vapor


As discussed in Washington State Department of Ecology's 2022 Vapor Intrusion Guidance 


Input results from 
highest soil vapor  


sample on site


Calculated Indoor Air 
Concentration


(AF = 0.03)


Auto 


Calculated


From CLARC
(confirm prior to use)


Auto 


Calculated


Petroleum Fraction 
or Compound


Measured 
Concentration Site -
Specific Sample


(µg/m
3
)


Calculated 
Concentration Site -
Specific Sample


(µg/m
3
)


Fraction of 
Total 
Concentration
(Fi)


MTCA Method B 
Non-carcinogenic 
CUL


(µg/m
3
) Fi / CULi


Compound 
with 
carcinogenic 
CUL


Measured 
Concentration - 
Linked


(µg/m
3
)


MTCA Method 
B Carcinogenic 
CUL


(µg/m
3
)


Aliphatics EC>5-8 730 21.9 0.38 2.72E+03 1.38E-04 Benzene 0.024 3.21E-01


Aliphatics EC>9-12 1110 33.3 0.57 1.36E+02 4.20E-03 Naphthalene 0.018 7.35E-02


Aromatics EC>9-10
1


55 1.65 0.03 1.82E+02 1.55E-04


Benzene
1


0.8 0.024 0.00 1.37E+01 3.00E-05


Toluene
1


43 1.29 0.02 2.24E+03 9.88E-06


Ethylbenzene
1


1 0.03 0.00 4.58E+02 1.12E-06


Xylenes 3 0.09 0.00 4.64E+01 3.33E-05


Naphthalene
1


0.6 0.018 0.00 1.38E+00 2.24E-04


TOTAL TPH 1943.4 58.302


1
Compound was not detected in soil vapor samples collected. Half the laboratory reporting limit was used for calculation.


Additionally, compounds with a carcinogenic cleanup level 


must be lower than the MTCA Method B Carcinogenic CUL


SITE-SPECIFIC TPH 


SOIL VAPOR 


CLEANUP LEVEL 
3


6,957This value can be compared to Ecology's generic indoor air 


cleanup level of 46 µg/m
3
. If it is <46 µg/m


3
, a site specific 


cleanup level does not need to be calculated.
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MW-30


MW-31


MW-30


SVP-3


SVP-3


2022 MONITORING WELL LOCATION


2022 SOIL VAPOR POINT LOCATION


SOIL GAS SAMPLE LOCATION (ANCHOR QEA
2020)


SUB-SLAB SOIL GAS SAMPLE LOCATION
(ANCHOR QEA 2020)


SS-02
SS-01


SS-03


SG-01


SG-04


SG-03


SG-04


SS-02


APARTMENT BUILDING UNDER CONSTRUCTION



Kennedy Jenks

Sticky Note

Consider adding utility locations to an existing map or as a separate utility location map







Kennedy Jenks

Sticky Note

Well sampled with low-flow sampling but not gauged?



Kennedy Jenks

Sticky Note

These are the MDLs, not the RLs, for not detected results.  Pre- December 2021, Table 2 reports not detected results to the RL (e.g. < 0.0400 µg/L).







Kennedy Jenks

Sticky Note

These are the MDLs, not the RLs, for not detected results.  Pre- December 2021, Table 2 reports not detected results to the RL (e.g. < 0.0400 µg/L).







Appendix A 


Property Details  







King County Parcel Map.  Source: https://gismaps.kingcounty.gov/iMap 


NE 47th St 
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ADVERTISEMENT
 


New Search  Property Tax Bill  Map This Property  Glossary of Terms  Print Property Detail  
 


PARCEL DATA


Parcel 881640-0985
Name GEDR BROOKYLN LLC


Site Address 4700 BROOKLYN AVE NE
98105


Geo Area 17-50
Spec Area 101-110


Property Name THE 'M' - HIGHRISE
STUDENT APARTMENTS


Jurisdiction SEATTLE
Levy Code 0010
Property Type C
Plat Block / Building Number 7
Plat Lot / Unit Number 16 THRU 19
Quarter-Section-Township-
Range SE-8 -25-4


Legal Description
UNIVERSITY HEIGHTS ADD LESS POR FOR ALLEY PER DEED REC #20160711000108 
PLat Block: 7 
Plat Lot: 16 THRU 19


 
 


LAND DATA


  Click the camera to see more pictures.


Highest & Best Use As If Vacant MULTI-FAMILY
DWELLING


Highest & Best Use As
Improved PRESENT USE


Present Use Apartment
Land SqFt 16,000
Acres 0.37


Percentage Unusable  
Restrictive Size Shape NO
Zoning SM-U 75-240 (M1)
Water WATER DISTRICT
Sewer/Septic PUBLIC
Road Access PUBLIC
Parking ADEQUATE
Street Surface PAVED


Views Waterfront
Rainier
Territorial GOOD
Olympics
Cascades
Seattle Skyline
Puget Sound
Lake Washington
Lake Sammamish
Lake/River/Creek
Other View


Waterfront Location
Waterfront Footage 0
Lot Depth Factor 0
Waterfront Bank
Tide/Shore
Waterfront Restricted Access
Waterfront Access Rights NO
Poor Quality NO
Proximity Influence NO


Designations Nuisances
Historic Site
Current Use (none)
Nbr Bldg Sites  
Adjacent to Golf Fairway NO
Adjacent to Greenbelt NO
Other Designation NO
Deed Restrictions NO
Development Rights Purchased NO
Easements NO
Native Growth Protection
Easement NO


Topography
Traffic Noise
Airport Noise  
Power Lines NO
Other Nuisances NO


Problems
Water Problems NO
Transportation Concurrency NO
Other Problems NO


Environmental


Environmental NO


ADVER
 



https://www.googleadservices.com/pagead/aclk?sa=L&ai=CoWg_Zi51Y_TrDoGG2OMPnb25wAu4zP6nbem9kN2uD7SQHxABIJz7yIcBYMmOxo30pNAZoAH4i5eoKMgBAeACAKgDAcgDCqoEpwJP0NZ_QM-K3feAHVN77yMS9i_YNMojtumqE1AMWZhmIPS5HLnQqB76Q68xcbc6qAFtumt4GdNowHszuFFwti6r5Azcdb-QFbsiX7_mgsYEoX-gwL5ijoLwM7Fqv9PwFoh1W7Wf_MK5X7vk_lHhdGfaLknxytWuoQvSdQ1U9bDBI1rjOiK9YFTapYkEQbljqNof9xKRsCCpqj6LdHNAmlqKxAQOaAA7xHT4j56F6sPjLPUpfnyPPsmhEN69o4GMEft8cU7ztikNSRcrl2sWynURPjQu3qWfC5uEct1-tU7NfcBrbNoO_R5kvIqngTifhSOHsa90ttz55cLROfmTRRzbZjiv9rYOlJmve18XhjhrP40nz0AWBT0yhDS90oMEAc6XuZ8obCZRwAS47f_i6gPgBAGgBlGAB_jD54cDqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgH_56xAqgH35-xAtgHAdIIDwiAYRABGB0yAooCOgKAQLEJfYoat4T78VqACgOYCwHICwG4DAHYEw3QFQH4FgGAFwE&ae=1&num=1&cid=CAQSPADq26N95Py4z8WrYz6vaFPWsOr8tVGBzsSeHuZxIKYOEfmwx-dfK4PYkAnNRK9-2Kk2iJ24ZDhfK59P4hgBIBM&sig=AOD64_06in21QW-oQIffu-2fATuOp6Te2A&client=ca-pub-3640989975736322&nb=0&adurl=https://www.norlandtrails.com/%3Fgclid%3DEAIaIQobChMI9Lb-2ayz-wIVAQN2Bh2dXg64EAEYASAAEgICtvD_BwE

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CoWg_Zi51Y_TrDoGG2OMPnb25wAu4zP6nbem9kN2uD7SQHxABIJz7yIcBYMmOxo30pNAZoAH4i5eoKMgBAeACAKgDAcgDCqoEpwJP0NZ_QM-K3feAHVN77yMS9i_YNMojtumqE1AMWZhmIPS5HLnQqB76Q68xcbc6qAFtumt4GdNowHszuFFwti6r5Azcdb-QFbsiX7_mgsYEoX-gwL5ijoLwM7Fqv9PwFoh1W7Wf_MK5X7vk_lHhdGfaLknxytWuoQvSdQ1U9bDBI1rjOiK9YFTapYkEQbljqNof9xKRsCCpqj6LdHNAmlqKxAQOaAA7xHT4j56F6sPjLPUpfnyPPsmhEN69o4GMEft8cU7ztikNSRcrl2sWynURPjQu3qWfC5uEct1-tU7NfcBrbNoO_R5kvIqngTifhSOHsa90ttz55cLROfmTRRzbZjiv9rYOlJmve18XhjhrP40nz0AWBT0yhDS90oMEAc6XuZ8obCZRwAS47f_i6gPgBAGgBlGAB_jD54cDqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgH_56xAqgH35-xAtgHAdIIDwiAYRABGB0yAooCOgKAQLEJfYoat4T78VqACgOYCwHICwG4DAHYEw3QFQH4FgGAFwE&ae=1&num=1&cid=CAQSPADq26N95Py4z8WrYz6vaFPWsOr8tVGBzsSeHuZxIKYOEfmwx-dfK4PYkAnNRK9-2Kk2iJ24ZDhfK59P4hgBIBM&sig=AOD64_06in21QW-oQIffu-2fATuOp6Te2A&client=ca-pub-3640989975736322&nb=0&adurl=https://www.norlandtrails.com/%3Fgclid%3DEAIaIQobChMI9Lb-2ayz-wIVAQN2Bh2dXg64EAEYASAAEgICtvD_BwE

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CoWg_Zi51Y_TrDoGG2OMPnb25wAu4zP6nbem9kN2uD7SQHxABIJz7yIcBYMmOxo30pNAZoAH4i5eoKMgBAeACAKgDAcgDCqoEpwJP0NZ_QM-K3feAHVN77yMS9i_YNMojtumqE1AMWZhmIPS5HLnQqB76Q68xcbc6qAFtumt4GdNowHszuFFwti6r5Azcdb-QFbsiX7_mgsYEoX-gwL5ijoLwM7Fqv9PwFoh1W7Wf_MK5X7vk_lHhdGfaLknxytWuoQvSdQ1U9bDBI1rjOiK9YFTapYkEQbljqNof9xKRsCCpqj6LdHNAmlqKxAQOaAA7xHT4j56F6sPjLPUpfnyPPsmhEN69o4GMEft8cU7ztikNSRcrl2sWynURPjQu3qWfC5uEct1-tU7NfcBrbNoO_R5kvIqngTifhSOHsa90ttz55cLROfmTRRzbZjiv9rYOlJmve18XhjhrP40nz0AWBT0yhDS90oMEAc6XuZ8obCZRwAS47f_i6gPgBAGgBlGAB_jD54cDqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgH_56xAqgH35-xAtgHAdIIDwiAYRABGB0yAooCOgKAQLEJfYoat4T78VqACgOYCwHICwG4DAHYEw3QFQH4FgGAFwE&ae=1&num=1&cid=CAQSPADq26N95Py4z8WrYz6vaFPWsOr8tVGBzsSeHuZxIKYOEfmwx-dfK4PYkAnNRK9-2Kk2iJ24ZDhfK59P4hgBIBM&sig=AOD64_06in21QW-oQIffu-2fATuOp6Te2A&client=ca-pub-3640989975736322&nb=7&adurl=https://www.norlandtrails.com/%3Fgclid%3DEAIaIQobChMI9Lb-2ayz-wIVAQN2Bh2dXg64EAEYASAAEgICtvD_BwE

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CoWg_Zi51Y_TrDoGG2OMPnb25wAu4zP6nbem9kN2uD7SQHxABIJz7yIcBYMmOxo30pNAZoAH4i5eoKMgBAeACAKgDAcgDCqoEpwJP0NZ_QM-K3feAHVN77yMS9i_YNMojtumqE1AMWZhmIPS5HLnQqB76Q68xcbc6qAFtumt4GdNowHszuFFwti6r5Azcdb-QFbsiX7_mgsYEoX-gwL5ijoLwM7Fqv9PwFoh1W7Wf_MK5X7vk_lHhdGfaLknxytWuoQvSdQ1U9bDBI1rjOiK9YFTapYkEQbljqNof9xKRsCCpqj6LdHNAmlqKxAQOaAA7xHT4j56F6sPjLPUpfnyPPsmhEN69o4GMEft8cU7ztikNSRcrl2sWynURPjQu3qWfC5uEct1-tU7NfcBrbNoO_R5kvIqngTifhSOHsa90ttz55cLROfmTRRzbZjiv9rYOlJmve18XhjhrP40nz0AWBT0yhDS90oMEAc6XuZ8obCZRwAS47f_i6gPgBAGgBlGAB_jD54cDqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgH_56xAqgH35-xAtgHAdIIDwiAYRABGB0yAooCOgKAQLEJfYoat4T78VqACgOYCwHICwG4DAHYEw3QFQH4FgGAFwE&ae=1&num=1&cid=CAQSPADq26N95Py4z8WrYz6vaFPWsOr8tVGBzsSeHuZxIKYOEfmwx-dfK4PYkAnNRK9-2Kk2iJ24ZDhfK59P4hgBIBM&sig=AOD64_06in21QW-oQIffu-2fATuOp6Te2A&client=ca-pub-3640989975736322&nb=1&adurl=https://www.norlandtrails.com/%3Fgclid%3DEAIaIQobChMI9Lb-2ayz-wIVAQN2Bh2dXg64EAEYASAAEgICtvD_BwE

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CoWg_Zi51Y_TrDoGG2OMPnb25wAu4zP6nbem9kN2uD7SQHxABIJz7yIcBYMmOxo30pNAZoAH4i5eoKMgBAeACAKgDAcgDCqoEpwJP0NZ_QM-K3feAHVN77yMS9i_YNMojtumqE1AMWZhmIPS5HLnQqB76Q68xcbc6qAFtumt4GdNowHszuFFwti6r5Azcdb-QFbsiX7_mgsYEoX-gwL5ijoLwM7Fqv9PwFoh1W7Wf_MK5X7vk_lHhdGfaLknxytWuoQvSdQ1U9bDBI1rjOiK9YFTapYkEQbljqNof9xKRsCCpqj6LdHNAmlqKxAQOaAA7xHT4j56F6sPjLPUpfnyPPsmhEN69o4GMEft8cU7ztikNSRcrl2sWynURPjQu3qWfC5uEct1-tU7NfcBrbNoO_R5kvIqngTifhSOHsa90ttz55cLROfmTRRzbZjiv9rYOlJmve18XhjhrP40nz0AWBT0yhDS90oMEAc6XuZ8obCZRwAS47f_i6gPgBAGgBlGAB_jD54cDqAeOzhuoB5PYG6gH7paxAqgH_p6xAqgHpKOxAqgH1ckbqAemvhuoB5oGqAfz0RuoB5bYG6gHqpuxAqgH_56xAqgH35-xAtgHAdIIDwiAYRABGB0yAooCOgKAQLEJfYoat4T78VqACgOYCwHICwG4DAHYEw3QFQH4FgGAFwE&ae=1&num=1&cid=CAQSPADq26N95Py4z8WrYz6vaFPWsOr8tVGBzsSeHuZxIKYOEfmwx-dfK4PYkAnNRK9-2Kk2iJ24ZDhfK59P4hgBIBM&sig=AOD64_06in21QW-oQIffu-2fATuOp6Te2A&client=ca-pub-3640989975736322&nb=8&adurl=https://www.norlandtrails.com/%3Fgclid%3DEAIaIQobChMI9Lb-2ayz-wIVAQN2Bh2dXg64EAEYASAAEgICtvD_BwE

https://www.googleadservices.com/pagead/aclk?sa=L&ai=CS8fdZi51Y_PrDoGG2OMPnb25wAuDk6m4bb7Ru5bAEN7Fs9asKhABIJz7yIcBYMmOxo30pNAZoAHL-PHmAsgBAuACAKgDAcgDCKoEowJP0KDNDEqcfwzFvZvgXeipg-GIpF31zNvUSFLnM0tNSzJWOTLLybKTReYvWDySb2pOdQciwH66apUJ0yxqwikoyqM9Em-PFPeCH84ewyUvfclrBkR0cNr1C4UEPggocssgNfP3FQmx0bAWL8DBTHfNjwlcfUCS4aPg9hjRyJlzvK6A2uRDYRQ4xwnBS4N6VGTdCumQCSBuzpj9bg0c6Mjls8bHEXj2FlVcI2Rn8iNot7Vj9wt-jjdQVm-Nqq15ppyiZsbqsNH3J1wvDM5hq44NGWbb8C0iBkw72beKP27k0t0LKwwhHAgmnXPvc-BemnzFILyrayGIKjYTjQC7IbY85din8FAaZ8UvHSUqsILiqMgxirdm-igYZ5x5XGriI_FT36vABIyJgK-1BOAEAaAGAoAHnYeOmQGoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAf_nrECqAffn7EC2AcB0ggPCIBhEAEYHTICigI6AoBAsQlg6CR0SwaUbYAKA5gLAcgLAbgMAdgTDNAVAfgWAYAXAQ&ae=1&num=1&cid=CAQSPADq26N95Py4z8WrYz6vaFPWsOr8tVGBzsSeHuZxIKYOEfmwx-dfK4PYkAnNRK9-2Kk2iJ24ZDhfK59P4hgBIBM&sig=AOD64_0kinRgqTs58Dtb13ZW0wCQLnmp5g&client=ca-pub-3640989975736322&nx=CLICK_X&ny=CLICK_Y&uap=UACH(platform)&uapv=UACH(platformVersion)&uaa=UACH(architecture)&uam=UACH(model)&uafv=UACH(uaFullVersion)&uab=UACH(bitness)&uaw=UACH(wow64)&uafvl=UACH(fullVersionList)&nb=2&adurl=https://capitaloneshopping.com/join-capital-one-shopping%3Futm_source%3DMeerkat%26utm_campaign%3D151764599948%26utm_term%3D633967396304%26gclid%3DEAIaIQobChMI87b-2ayz-wIVAQN2Bh2dXg64EAEYASAAEgI0s_D_BwE

https://adssettings.google.com/whythisad?source=display&reasons=AXLQBRxbFhLje4Zkg63JWTOQua7EGjtVoxyEf-GeSFBdVQloB0Il2MNWYFtNSZk5eusQVW75XgQH2OHD5mtrm4VpF3GUtabztdb0xJ9jnSyr-iqq1Wxw92-0vusZeBLv3rRtbVweXUcNOo-lNID3ipDP8fq1pQDasHmtxTUecngRZUrYEEqBQQNX87JpXjn-eFOAQVutxUz5Sae4PPxd2I-Ud_8pqzfPKWQbFZYMPh2khS7qCuMOxLe8AUaYhEgKfqV3LR0q5G0anVQ_pro8tEGfGNb-cXZIzwzL9CParsHN13iAFSOfeWgI-kfzOwyp_oj0sJw-b9yQPY9FytY_YLE195wcjeLI0lLZ-EdHVEx6KOW5YgEal4vKjnE4F0HmeumHrNkFUvissyg7h1YZwQ_-l-gnHiPHF3ZFa9LwVvY5szM9WCIZt29xJ0gTYpvF0EFmiV4tBo16ON0eUS-6Q6njrxzP9zBvNPkyhieCHaQ6IcOxBqIGvRBbrDb_8r_9UOuj58eV669hU3345R8aO71p8JQHXju2xitjqEnhlOqOzHChILkhFSEBlTbvVnpEIxplu19J75YPaVblABDADZh440IKScK2sqHRYJsvMadOUDeXJ2EzpEDryxd6x7Vprz_peDDViuFU9NgbqGxiY0Bu9fW8G2mYpy_CKr329ulSZ_ULzsstw9fhK5kOr_75vxZFgpIJv3JBZdXZemeXgfpPj-k2j6-wpzUMjzPhIz9t5PpDqA93EGFiEQClQh5xDcDQ8a3DmAgeDpqxY3PTocBlWIoko7iUICtE1Ej2YNXMHkPQ0jGbA49aqqYsZ4xcahwryWGenhTZzsCvC45y5OhbqOhtZdXXorUOEff9LmQqn_dJpapSYWcno3xIIOZfJzce70AoRZ0lOA4k0mTMQL5F1vBsJiEkUir41rInFQmqun2b6bLcGbQCH6HCY7TRhHY8NTHbIy9aO-Jd6MGtj-1QVfSse3oOmTebqOkwIm38nFy9azoGRT_V5d-jUrK64BRzeFP73luyyh3K6PJoQrq8UWvS3z9D5Ec7RBff6nqnO7ajcZQFcybpKYLmDrtvqYSzO0Qt7xbM3R9B6lJ63CkZX7a9FkFXUGcXLZHbCQ5X-k7u4qi5iKt7_qyorOJOoYWF2FWRonTWDZlNdAt7PA28TA3pNAeIP9MOFG91JXg_KladimUO9Fe9FtwhOr8R0pN95ymmBMHwjmO1kXWmWYgOaP9IP6Wv2fgJSXbUsjZbtmKIeTvQlxZvSL5g_DEU0oj-Uu4b-QxudzuedAdFiyTMzYlzJkgX6eczur9vFC2UsaYw2BKYfa8I7qwumkXUiTFY4963nlc9NbbpDhD0ph1YOy-6XDEfw-VSkggrOEApgEgXEB9KnUWn-wv-Z1GslkXZIYn8pBYJcS9aiOraLKe8-JpQQy_FID4klEZ7qUkTYAJ67rjkBGXOYy_trN2f7NC5CPqMzOm-mSKH7tkVL_z4UWyL3FxSnmNOih8iOhNBClshDo_p7ptT5HyqPD6nezEpoguaOGPJfBuke1RzQ_Z7nUcuD7bEpwEoaFl7w_3LyPRv46uIH5SdpFkh3gwHy_u4AbfNn7mcSyDxrER17f1UHqmv-ZOzPBs0FTRQZlHXDJup0N9FK4QQyUDEar-vaAnzs7UdYpliMbSot0Y-67Kf85Elg0GLzOTfd4bOTk2oAu-etZPovQPK0iEnijh1YXcl_xN3CY8BEs1pHxTR1nXitXZSTKAoyM5pbQ5rlQ7cpGMp0RjYjpCSgf508XXMBYNK_hlZpmp_InbIhw
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DNR Lease NO
 


 


BUILDING


Building Number 1


Building Description THE 'M' - HIGHRISE STUDENT
APARTMENTS


Number Of Buildings
Aggregated 1


Predominant Use APARTMENT (300)
Shape Rect or Slight Irreg
Construction Class REINFORCED CONCRETE
Building Quality EXCELLENT
Stories 24
Building Gross Sq Ft 194,719
Building Net Sq Ft 137,500
Year Built 2019
Eff. Year 2019
Percentage Complete 100
Heating System WARMED AND COOLED AIR
Sprinklers Yes
Elevators Yes


 Click the camera to see more pictures.


Picture of Building 1


Section(s) Of Building Number:  1
Section
Number Section Use Description Stories Height Floor


Number
Gross
Sq Ft


Net Sq
Ft


2 MIXED USE RETAIL (830) Floor 1 1 15 5,800 5,800
3 APARTMENT (300) Floors 2-23 23 9 173,654 131,700


1 UNDERGROUND PARKING
STRUCTURE (388) Bsmt. Level 1 9 15,265 0


 
Accessory


Accessory Type Picture Description Qty Unit Of Measure Size Grade Eff Yr % Value Date Valued
Pkg: Covrd, Sec  37  (unknown)     
Sports Court Indoor Basketball 1  (unknown)     
Recreation Bldg rooftop gym 1  (unknown)     


Apartment / Condo Complex Data  
Complex Type Mixed Res Apt and Cml Use Condo
Complex Description 230 Highrise Luxury Apartments
Value Distribution Method
# of Bldgs 1
# of Stories 24
# of Units 230
Avg Unit Size 573
Land Per Unit 0
Project Location EXCELLENT
Project Appeal EXCELLENT
% With View 66
Construction Class REINFORCED CONCRETE
Building Quality EXCELLENT
Condition Average
Year Built 2019
Eff Year 2019
% Complete 100
Elevators Y
Security System Y
FirePlace N
Laundry PRIVATE
Kitchens Y
# of Meals 0
Founder's Fee N
Apt Conversion N
Condo Land Type Fee Simple


 
 







 
Unit Breakdown


Unit Type Number of This Type Sq Ft # of Bedrooms # of Baths
Townhouse 2 1,092 3 2.5
Flat 60 898 4 2
Flat 80 295 S 1
Flat 40 655 2 2
Townhouse 6 942 2 2
Flat 40 449 1 1
Townhouse 2 1,132 3 3.5


 
 


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
881640098508 2022 2023 0010 9,600,000 114,786,000 124,386,000 21,957,300 9,600,000 114,786,000 124,386,000
881640098508 2021 2022 0010 9,600,000 90,705,000 100,305,000 0 9,600,000 90,705,000 100,305,000
881640098508 2020 2021 0010 9,600,000 88,988,700 98,588,700 78,426,900 9,600,000 88,988,700 98,588,700
881640098508 2019 2020 0010 5,760,000 14,401,800 20,161,800 14,401,800 5,760,000 14,401,800 20,161,800
881640098508 2018 2019 0010 4,480,000 1,000 4,481,000 0 4,480,000 1,000 4,481,000
881640098508 2017 2018 0010 4,120,000 246,100 4,366,100 0 4,120,000 246,100 4,366,100
881640098508 2016 2017 0010 4,120,000 180,000 4,300,000 0 4,120,000 180,000 4,300,000
881640098508 2015 2016 0010 3,378,400 470,300 3,848,700 0 3,378,400 470,300 3,848,700
881640098508 2014 2015 0010 2,472,000 476,700 2,948,700 0 2,472,000 476,700 2,948,700
881640098508 2013 2014 0010 1,895,200 487,400 2,382,600 0 1,895,200 487,400 2,382,600
881640098508 2012 2013 0010 1,895,200 489,400 2,384,600 0 1,895,200 489,400 2,384,600
881640098508 2011 2012 0010 1,895,200 497,600 2,392,800 0 1,895,200 497,600 2,392,800
881640098508 2010 2011 0010 1,895,200 492,800 2,388,000 0 1,895,200 492,800 2,388,000
881640098508 2009 2010 0010 1,895,200 508,500 2,403,700 0 1,895,200 508,500 2,403,700
881640098508 2008 2009 0010 1,895,200 503,500 2,398,700 0 1,895,200 503,500 2,398,700
881640098508 2007 2008 0010 1,648,000 506,800 2,154,800 0 1,648,000 506,800 2,154,800
881640098508 2006 2007 0010 1,483,200 501,500 1,984,700 0 1,483,200 501,500 1,984,700
881640098508 2005 2006 0010 1,400,800 499,400 1,900,200 0 1,400,800 499,400 1,900,200
881640098508 2004 2005 0010 1,400,800 490,300 1,891,100 0 1,400,800 490,300 1,891,100
881640098508 2003 2004 0010 1,400,800 491,600 1,892,400 0 1,400,800 491,600 1,892,400
881640098508 2002 2003 0010 1,318,400 337,600 1,656,000 0 1,318,400 337,600 1,656,000
881640098508 2001 2002 0010 1,153,600 341,600 1,495,200 0 1,153,600 341,600 1,495,200
881640098508 2000 2001 0010 824,000 341,100 1,165,100 0 824,000 341,100 1,165,100
881640098508 1999 2000 0010 741,600 289,600 1,031,200 0 741,600 289,600 1,031,200
881640098508 1998 1999 0010 576,800 173,200 750,000 0 576,800 173,200 750,000
881640098508 1997 1998 0010 0 0 0 0 494,400 240,600 735,000
881640098508 1996 1997 0010 0 0 0 0 494,400 240,600 735,000
881640098508 1994 1995 0010 0 0 0 0 494,400 240,600 735,000
881640098508 1992 1993 0010 0 0 0 0 494,400 1,000 495,400
881640098508 1990 1991 0010 0 0 0 0 494,400 115,600 610,000
881640098508 1988 1989 0010 0 0 0 0 412,000 160,000 572,000
881640098508 1986 1987 0010 0 0 0 0 424,300 1,000 425,300
881640098508 1984 1985 0010 0 0 0 0 395,500 86,400 481,900
881640098508 1982 1983 0010 0 0 0 0 395,500 86,400 481,900


 
SALES HISTORY


 
Excise


Number
Recording


Number
Document


Date Sale Price Seller Name Buyer Name Instrument Sale
Reason


3146856 20210921000693 9/17/2021 $137,728,629.00 FH BROOKLYN
LLC


GEDR
BROOKLYN
LLC


Warranty
Deed None


2808189 20160711000108 6/13/2016 $0.00 FH BROOKLYN
LLC


SEATTLE CITY
OF DEED Other


2750834 20150820001734 8/14/2015 $5,600,000.00 WASU INC FH BROOKLYN
LLC


Statutory
Warranty
Deed


None


2276134 20070405001270 4/3/2007 $2,400,000.00 H&S OIL LLC WASU INC
Statutory
Warranty
Deed


None


2060844 20040806001308 8/3/2004 $2,400,000.00
BEDROCK
NORTHWEST
INC


H & S OIL L L C
Statutory
Warranty
Deed


None


1998990 20031030002395 10/28/2003 $2,235,604.00 CHEVRON USA
INC


BEDROCK
NORTHWEST
INC


Statutory
Warranty
Deed


None


 
REVIEW HISTORY



https://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=3146856

https://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=20210921000693

https://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=2808189

https://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=20160711000108

https://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=2750834

https://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=20150820001734

https://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=2276134

https://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=20070405001270

https://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=2060844

https://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=20040806001308

https://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=1998990

https://recordsearch.kingcounty.gov/Landmarkweb/Document/GetTifDocumentByCFN/?cfn=20031030002395





 
 


PERMIT HISTORY
 


Permit
Number Permit Description Type Issue


Date
Permit
Value


Issuing
Jurisdiction


Reviewed
Date


6796451-
CN


Change of use from General Retail to
Restaurant and construct initial tenant
improvements for a restaurant, per plans,


Remodel 2/12/2021 $273,188 SEATTLE 10/4/2021


6747682-
CN


Initial tenant improvements for bank at the
southwest of mixed use building, occupy
per plan. Mechanical included.,


Remodel 2/25/2020 $1,000,000 SEATTLE 7/2/2021


6499919-
CN


Shoring and excavation, including removal
of contaminated soil and replacement with
clean fill, for future construction of a mixed
use building with below grade parking, per
plan.,


Building,
New 5/21/2018 $1,000,000 SEATTLE 6/28/2019


6500031
Phased project: Construct a new residential
and retail building with below grade parking,
and occupy per plan.,


Building,
New 9/22/2017 $12,203,082 SEATTLE 7/2/2021


6502207 Demolish existing gas station, per plan, Demolition 6/20/2017 $0 SEATTLE 5/29/2018


6294524
Remove existing canopy and construct new
canopy accessory to existing gas station
per plan.,


Remodel 10/24/2011 $41,000 SEATTLE 10/10/2012


 
HOME IMPROVEMENT EXEMPTION
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Boring Logs  







#$%&'()(


*(%)$%+)(
&,+-.


#(/(0"12342
5(.,"6420278
9:-+."9;.)'(


<:%=


7>72?".@$))(=
2?"<&,(=;@(


A7"BC#


D@;.,/$;%)(=
E(@@"#:-


67F4"G)8"HIJKL"#$%&'()(>


62>MFM>M"G)8"<NHOP"/(=+;/P".;Q:%R;@:'")$".;Q'$;%=S"T(@@".$')(=S"/$+.)S"@$$.(S
47UV"M3W"F"Q'$T%S"%$"$=$'>


647F44>M"G)8"<NHOP"/(=+;/P".;Q:%R;@:'")$".;Q'$;%=S"T(@@".$')(=S"/$+.)S"@$$.(S
47UV"M3W"F"Q'$T%S"%$"$=$'>"HIJKL"<$/("'(==+.,"/$))@+%R>


64MF4X"G)8"<NHOP"G+%(")$"/(=+;/P".;Q:%R;@:'")$".;Q'$;%=S"T(@@".$')(=S"/$+.)S
47UV"A3W"F"Q'$T%S"%$"$=$'>


64XF4X>M"G)8"<NHOP"G+%(")$"/(=+;/P".;Q:%R;@:'")$".;Q'$;%=S"T(@@".$')(=S"/$+.)S
47UV"M32"F"R':Y+.,"Q'$T%S"%$"$=$'>


627F2M>M"G)8"<NHOP"/(=+;/")$"Z('Y"&$:'.(P".;Q:%R;@:'")$".;Q'$;%=S"@+))@("./:@@
-(QQ@(.P".;Q:%R;@:'")$".;Q'$;%=S"-$$'@Y".$')(=S"T()S"@$$.(S"47UV"A34"F"=:'[
R':YS"%$"$=$'>


2M>M"G)>"QR."K%="$G"*$'+%R


#IH#


<B


<B


<B


<B


<E


5EFW7FM


5EFW7F47


5EFW7F4M


5EFW7F27


5EFW7F2M


7>\


7>2


7>A


7>X


7>M


4


W


4>M


7>M


#!$


4>"


HN


)51/8 )5443#:.&:=("K%Z+'$%/(%):@"O'+@@+%R


<&$))"*;.QY


'/2/8-, %++-77 %9.-6 (/.


&4114: )8-2 %9.-6


<:/-@+%R"5(),$=L


J$-"$G"#:.+%R"K@(ZL


<;'G:&("K@(ZL


H$'),"#$$'L


K:.)"#$$'L


247>M^


O'+@@+%R"#$>L


O'+@@('L


O'+@@+%R"5(),$=L


O'+@@"V+RL


V(/:'[.L


<:/-@+%R"O+/(%.+$%.L#!M"G)


D+'.)"K%&$;%)('(="E:)('"6G)"QR.8L


<):)+&"E:)('"9(Z(@"6G)"QR.8L


247>2W77777


2AMW27>\\77777


42\M\_W>AA777777


7XF72F2722


7XF72F2722


2M>M"G)"QR.


]':-,+& O(.&'+-)+$%
`<#<
#$=(


#@+(%)"H:/(L


B'$a(&)"H;/Q('L


B'$a(&)"H:/(L


<:/-@("bO


<,(()L""""""4""""""$G""""""4


*$'+%R"H$>L 5EFW7


O:)("<):')(=L


O:)("#$/-@()(=L


J$):@"O(-),L


<$+@"*$'+%R":%="#$%.)';&)+$%"9$R
*'+:%"B:;@(Y#,(Z'$%"K%Z+'$%/(%):@"5:%:R(/(%)"#$/-:%Y


W77XAW72


V():+@"I;)@()"^742^


O(-),
6G(()8


4


2


W


A


M


X


\


_


^


47


44


42


4W


4A


4M


4X


4\


4_


4^


27


24


22


2W


2A


2M


2X


2\


2_


2^


W7


9$RR('L


V(Z+(T('L


BbO
6--/8


V(&>
6G)8


<
I


b9
"*


I
V


bH
]


"N
H


O
"#


I
H


<
J


V
`


#
J


bI
H


"9
I


]
""
#


Lc
`


<
K


V
<


c<
B


N
V


V
U


cI
H


K
O


V
bC


K
"F


"N
V


#
N


O
b<


cO
K


<
d


J
I


B
c^


7
4


2
^
"*


V
I


I
d


9
U


H
"<


V
B


"4
4
>2


W
>2


2
>]


B
e
""
]


bH
J


"O
N


J
N


"J
K


5
B


9
N


J
K


>]
O


J
""


4
4


32
W


32
2


#$%.)';&)+$%"O():+@.


#!$



Kennedy Jenks

Sticky Note

Are these northing and easting values correct?  Check for other well and SVP-3
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Appendix C 


Groundwater Sampling Field Forms 







Project Number 30064302


Client: Chevron


Site ID: 90129


Site Location: Seattle, Washington


Measuring Point: Top of Casing


Date(s):  08/18/2022


Sampler(s):  Bruce Lopez


Gauging Equipment: Interface Probe


Well ID Date Gauging 
Time


Static Water Level 
(ft bmp)


Depth to 
Product (ft 


bmp)


Total Depth (ft 
bmp)


PID Reading 
(ppm)


LNAPL Removed 
(gal)


Comments


MW-19 08/18/2022 08:12 19.25 ND 27.86 -- -- --


MW-20 08/18/2022 08:16 19.4 ND 27.85 -- -- --


MW-21 08/18/2022 08:41 16.58 ND 24.60 -- -- --


MW-22 08/18/2022 08:38 16.3 ND 25.84 -- -- --


MW-23 08/18/2022 08:34 15.9 ND 24.93 -- -- --


MW-25 08/18/2022 08:26 16.1 ND 30.15 -- -- --


MW-27 08/18/2022 08:23 16.25 ND 23.60 -- -- --


MW-28 08/18/2022 08:20 17.03 ND 25.33 -- -- --


 ft-bmp = feet below measuring point           ND = Not Detected              PID = Photoionization Detector Reading


ppm = parts per million                                    -- = Not Recorded


Groundwater Gauging Log



Kennedy Jenks

Sticky Note

Wells MW-30 and MW-31 are on the hand-written page (after this page), but not here?  Is the June 2022 log available as well? 











Project Number 30064302 Well ID             MW-19 Date 8/18/2022


Site Location Seattle, 
Washington Site ID               90129   


Weather
(°F) Cloudy Sampled by Bruce Lopez


Measuring Point
Description Top of Casing Screen


Depth Interval (ft-bmp) -- to --
Casing
Diameter 
(in.)


2 Well Casing 
Material --


Static Water
Level (ft-bmp) 19.25 Total Depth (ft-bmp) 27.86


Water 
Column
(ft)


8.61 Gallons in 
Well 1.4


Water Quality Meter 
Make/Model YSI 556 MP5 Purge Method Low-Flow Sample Method Grab


Sample Time 13:35


Purge Start 13:19


Purge End 13:34


Well Volumes 
Purged


0.57


Gallons Purged 0.79


Total Purge Time
(h:m)


0:15


Sample ID MW-19-W-
20220818


Duplicate 
ID


--


Evacuation 
Equipment


Peristaltic


Appearance


Time Rate
(ml/min)


Depth to 
Water
 (ft)


pH
(standard


units)


Conductivity 
(mS/cm)


Turbidity 
(NTU)


Dissolved 
Oxygen 
(mg/L)


Temperature 
(°C)


Redox 
(mV) Color Odor


13:22 200 19.31 7.37 0.833 9.0 0.29 20.89 376.6 -- --


13:25 200 19.21 7.33 0.828 8.0 0.25 20.77 377.3 -- --


13:28 200 19.31 7.29 0.825 5.0 0.24 20.73 379.2 -- --


13:31 200 19.31 7.26 0.825 4.0 0.23 20.71 380.1 -- --


13:34 200 19.31 7.23 0.824 3.0 0.22 20.69 380.9 -- --


Comments: None


Well Casing Volume Conversion 


Well diameter (in.) = 
gallons per foot


1 = 0.04 1.5 = 0.09 2.5 = 0.26 3.5 = 0.50 6 = 1.47
1.25 = 0.06 2 = 0.16 3 = 0.37 4 = 0.65


Sample Information


Sample ID: MW-19-W-20220818 Sample Time: 13:35 Sample Depth (ft-bmp): 23


Analytes and Methods: See Chain-of-Custody.


ft-bmp = feet below measuring point                              mS/cm = milliSiemens per centimeter                               mV = millivolts
in. = inches                                                                        NTU = Nephelometric Turbidity Unit                                   °F = degrees Fahrenheit             
ft = feet                                                                               mg/L = milligrams per liter                                                   °C = degrees Celsius
mL/min = milliliters per minute                                        PVC = Polyvinyl Chloride                                                      -- = Not Recorded


Chevron Groundwater Sampling Form







Project Number 30064302 Well ID             MW-20 Date 8/18/2022


Site Location Seattle, 
Washington Site ID               90129   


Weather
(°F) Cloudy Sampled by Bruce Lopez


Measuring Point
Description Top of Casing Screen


Depth Interval (ft-bmp) -- to --
Casing
Diameter 
(in.)


2 Well Casing 
Material --


Static Water
Level (ft-bmp) 19.4 Total Depth (ft-bmp) 27.85


Water 
Column
(ft)


8.45 Gallons in 
Well 1.37


Water Quality Meter 
Make/Model YSI 556 MP5 Purge Method Low-Flow Sample Method Grab


Sample Time 14:10


Purge Start 13:54


Purge End 14:09


Well Volumes 
Purged


0.58


Gallons Purged 0.79


Total Purge Time
(h:m)


0:15


Sample ID MW-20-W-
20220818


Duplicate 
ID


--


Evacuation 
Equipment


Peristaltic


Appearance


Time Rate
(ml/min)


Depth to 
Water
 (ft)


pH
(standard


units)


Conductivity 
(mS/cm)


Turbidity 
(NTU)


Dissolved 
Oxygen 
(mg/L)


Temperature 
(°C)


Redox 
(mV) Color Odor


13:57 200 19.40 7.61 1.16 12.0 0.90 22.80 375.1 -- --


14:00 200 19.40 7.69 1.14 10.0 0.82 22.92 376.9 -- --


14:03 200 19.40 7.75 1.14 8.0 0.77 23.06 378.5 -- --


14:06 200 19.40 7.78 1.13 8.0 0.77 23.08 379.6 -- --


14:09 200 19.40 7.80 1.13 8.0 0.80 23.10 378.2 -- --


Comments: None


Well Casing Volume Conversion 


Well diameter (in.) = 
gallons per foot


1 = 0.04 1.5 = 0.09 2.5 = 0.26 3.5 = 0.50 6 = 1.47
1.25 = 0.06 2 = 0.16 3 = 0.37 4 = 0.65


Sample Information


Sample ID: MW-20-W-20220818 Sample Time: 14:10 Sample Depth (ft-bmp): 23


Analytes and Methods: See Chain-of-Custody.


ft-bmp = feet below measuring point                              mS/cm = milliSiemens per centimeter                               mV = millivolts
in. = inches                                                                        NTU = Nephelometric Turbidity Unit                                   °F = degrees Fahrenheit             
ft = feet                                                                               mg/L = milligrams per liter                                                   °C = degrees Celsius
mL/min = milliliters per minute                                        PVC = Polyvinyl Chloride                                                      -- = Not Recorded


Chevron Groundwater Sampling Form







Project Number 30064302 Well ID             MW-21 Date 8/18/2022


Site Location Seattle, 
Washington Site ID               90129   


Weather
(°F) Cloudy Sampled by Bruce Lopez


Measuring Point
Description Top of Casing Screen


Depth Interval (ft-bmp) -- to --
Casing
Diameter 
(in.)


2 Well Casing 
Material --


Static Water
Level (ft-bmp) 16.58 Total Depth (ft-bmp) 24.6


Water 
Column
(ft)


8.02 Gallons in 
Well 1.3


Water Quality Meter 
Make/Model YSI 556 MP5 Purge Method Low-Flow Sample Method Grab


Sample Time 10:52


Purge Start 10:36


Purge End 10:51


Well Volumes 
Purged


0.61


Gallons Purged 0.79


Total Purge Time
(h:m)


0:15


Sample ID MW-21-W-
2022818


Duplicate 
ID


--


Evacuation 
Equipment


Peristaltic


Appearance


Time Rate
(ml/min)


Depth to 
Water
 (ft)


pH
(standard


units)


Conductivity 
(mS/cm)


Turbidity 
(NTU)


Dissolved 
Oxygen 
(mg/L)


Temperature 
(°C)


Redox 
(mV) Color Odor


10:39 200 16.58 7.81 0.488 10.0 0.36 19.85 343.2 -- --


10:42 200 16.58 7.75 0.481 8.0 0.31 19.82 345.4 -- --


10:45 200 16.58 7.70 0.475 5.0 0.27 19.76 346.9 -- --


10:48 200 16.58 7.67 0.472 5.0 0.25 19.75 348.7 -- --


10:51 200 16.58 7.65 0.470 5.0 0.25 19.78 350.1 -- --


Comments: None


Well Casing Volume Conversion 


Well diameter (in.) = 
gallons per foot


1 = 0.04 1.5 = 0.09 2.5 = 0.26 3.5 = 0.50 6 = 1.47
1.25 = 0.06 2 = 0.16 3 = 0.37 4 = 0.65


Sample Information


Sample ID: MW-21-W-2022818 Sample Time: 10:52 Sample Depth (ft-bmp): 20.5


Analytes and Methods: See Chain-of-Custody.


ft-bmp = feet below measuring point                              mS/cm = milliSiemens per centimeter                               mV = millivolts
in. = inches                                                                        NTU = Nephelometric Turbidity Unit                                   °F = degrees Fahrenheit             
ft = feet                                                                               mg/L = milligrams per liter                                                   °C = degrees Celsius
mL/min = milliliters per minute                                        PVC = Polyvinyl Chloride                                                      -- = Not Recorded


Chevron Groundwater Sampling Form







Project Number 30064302 Well ID             MW-22 Date 8/18/2022


Site Location Seattle, 
Washington Site ID               90129   


Weather
(°F) Cloudy Sampled by Bruce Lopez


Measuring Point
Description Top of Casing Screen


Depth Interval (ft-bmp) -- to --
Casing
Diameter 
(in.)


2 Well Casing 
Material --


Static Water
Level (ft-bmp) 16.3 Total Depth (ft-bmp) 25.84


Water 
Column
(ft)


9.54 Gallons in 
Well 1.55


Water Quality Meter 
Make/Model YSI 556 MP5 Purge Method Low-Flow Sample Method Grab


Sample Time 10:16


Purge Start 10:00


Purge End 10:15


Well Volumes 
Purged


0.51


Gallons Purged 0.79


Total Purge Time
(h:m)


0:15


Sample ID MW-22-W-
20220818BD-W-
20220818


Duplicate 
ID


--


Evacuation 
Equipment


Peristaltic


Appearance


Time Rate
(ml/min)


Depth to 
Water
 (ft)


pH
(standard


units)


Conductivity 
(mS/cm)


Turbidity 
(NTU)


Dissolved 
Oxygen 
(mg/L)


Temperature 
(°C)


Redox 
(mV) Color Odor


10:03 200 16.30 7.68 0.925 20.0 0.30 20.71 342.1 -- --


10:06 200 16.30 7.70 0.925 15.0 0.27 20.66 343.5 -- --


10:09 200 16.30 7.76 0.925 10.0 0.24 20.62 344.7 -- --


10:12 200 16.30 7.77 0.925 10.0 0.23 20.60 346.9 -- --


10:15 200 16.30 7.80 0.925 10.0 0.23 20.58 348.1 -- --


Comments: None


Well Casing Volume Conversion 


Well diameter (in.) = 
gallons per foot


1 = 0.04 1.5 = 0.09 2.5 = 0.26 3.5 = 0.50 6 = 1.47
1.25 = 0.06 2 = 0.16 3 = 0.37 4 = 0.65


Sample Information


Sample ID:
MW-22-W-
20220818BD-W-
20220818


Sample Time: 10:16 Sample Depth (ft-bmp): 21


Analytes and Methods: See Chain-of-Custody.


ft-bmp = feet below measuring point                              mS/cm = milliSiemens per centimeter                               mV = millivolts
in. = inches                                                                        NTU = Nephelometric Turbidity Unit                                   °F = degrees Fahrenheit             
ft = feet                                                                               mg/L = milligrams per liter                                                   °C = degrees Celsius
mL/min = milliliters per minute                                        PVC = Polyvinyl Chloride                                                      -- = Not Recorded


Chevron Groundwater Sampling Form







Project Number 30064302 Well ID             MW-23 Date 8/18/2022


Site Location Seattle, 
Washington Site ID               90129   


Weather
(°F) Cloudy Sampled by Bruce Lopez


Measuring Point
Description Top of Casing Screen


Depth Interval (ft-bmp) -- to --
Casing
Diameter 
(in.)


2 Well Casing 
Material --


Static Water
Level (ft-bmp) 15.9 Total Depth (ft-bmp) 24.93


Water 
Column
(ft)


9.03 Gallons in 
Well 1.47


Water Quality Meter 
Make/Model YSI 556 MP5 Purge Method Low-Flow Sample Method Grab


Sample Time 09:39


Purge Start 09:24


Purge End 09:39


Well Volumes 
Purged


0.54


Gallons Purged 0.79


Total Purge Time
(h:m)


0:15


Sample ID MW-23-W-
20220818


Duplicate 
ID


--


Evacuation 
Equipment


Peristaltic


Appearance


Time Rate
(ml/min)


Depth to 
Water
 (ft)


pH
(standard


units)


Conductivity 
(mS/cm)


Turbidity 
(NTU)


Dissolved 
Oxygen 
(mg/L)


Temperature 
(°C)


Redox 
(mV) Color Odor


09:27 200 15.90 7.83 1.14 13.0 0.43 19.39 341 -- --


09:30 200 15.90 7.86 1.14 12.0 0.36 19.25 339.4 -- --


09:33 200 15.90 7.88 1.13 8.0 0.31 19.12 338.6 -- --


09:36 200 15.90 7.89 1.13 8.0 0.29 19.13 337.5 -- --


09:39 200 15.90 7.92 1.13 8.0 0.28 19.11 336.9 -- --


Comments: None


Well Casing Volume Conversion 


Well diameter (in.) = 
gallons per foot


1 = 0.04 1.5 = 0.09 2.5 = 0.26 3.5 = 0.50 6 = 1.47
1.25 = 0.06 2 = 0.16 3 = 0.37 4 = 0.65


Sample Information


Sample ID: MW-23-W-20220818 Sample Time: 09:39 Sample Depth (ft-bmp): 21


Analytes and Methods: See Chain-of-Custody.


ft-bmp = feet below measuring point                              mS/cm = milliSiemens per centimeter                               mV = millivolts
in. = inches                                                                        NTU = Nephelometric Turbidity Unit                                   °F = degrees Fahrenheit             
ft = feet                                                                               mg/L = milligrams per liter                                                   °C = degrees Celsius
mL/min = milliliters per minute                                        PVC = Polyvinyl Chloride                                                      -- = Not Recorded


Chevron Groundwater Sampling Form







Project Number 30064302 Well ID             MW-25 Date 8/18/2022


Site Location Seattle, 
Washington Site ID               90129   


Weather
(°F) Cloudy Sampled by Bruce Lopez


Measuring Point
Description Top of Casing Screen


Depth Interval (ft-bmp) 15 to 30
Casing
Diameter 
(in.)


2 Well Casing 
Material --


Static Water
Level (ft-bmp) 16.1 Total Depth (ft-bmp) 30.15


Water 
Column
(ft)


14.05 Gallons in 
Well 2.28


Water Quality Meter 
Make/Model YSI 556 MP5 Purge Method Low-Flow Sample Method Grab


Sample Time 11:58


Purge Start 11:42


Purge End 11:57


Well Volumes 
Purged


0.35


Gallons Purged 0.79


Total Purge Time
(h:m)


0:15


Sample ID MW-25-W-
20220818


Duplicate 
ID


--


Evacuation 
Equipment


Peristaltic


Appearance


Time Rate
(ml/min)


Depth to 
Water
 (ft)


pH
(standard


units)


Conductivity 
(mS/cm)


Turbidity 
(NTU)


Dissolved 
Oxygen 
(mg/L)


Temperature 
(°C)


Redox 
(mV) Color Odor


11:45 200 16.10 7.81 0.878 18.0 0.58 20.17 363.7 -- --


11:48 200 16.10 7.85 0.873 13.0 0.51 19.93 365.2 -- --


11:51 200 16.10 7.88 0.870 10.0 0.42 19.75 366.9 -- --


11:54 200 16.10 7.91 0.870 10.0 0.41 19.73 368.4 -- --


11:57 200 16.10 7.89 0.871 10.0 0.39 19.70 370.2 -- --


Comments: None


Well Casing Volume Conversion 


Well diameter (in.) = 
gallons per foot


1 = 0.04 1.5 = 0.09 2.5 = 0.26 3.5 = 0.50 6 = 1.47
1.25 = 0.06 2 = 0.16 3 = 0.37 4 = 0.65


Sample Information


Sample ID: MW-25-W-20220818 Sample Time: 11:58 Sample Depth (ft-bmp): 23.5


Analytes and Methods: See Chain-of-Custody.


ft-bmp = feet below measuring point                              mS/cm = milliSiemens per centimeter                               mV = millivolts
in. = inches                                                                        NTU = Nephelometric Turbidity Unit                                   °F = degrees Fahrenheit             
ft = feet                                                                               mg/L = milligrams per liter                                                   °C = degrees Celsius
mL/min = milliliters per minute                                        PVC = Polyvinyl Chloride                                                      -- = Not Recorded


Chevron Groundwater Sampling Form







Project Number 30064302 Well ID             MW-27 Date 8/18/2022


Site Location Seattle, 
Washington Site ID               90129   


Weather
(°F) Cloudy Sampled by Bruce Lopez


Measuring Point
Description Top of Casing Screen


Depth Interval (ft-bmp) -- to --
Casing
Diameter 
(in.)


2 Well Casing 
Material --


Static Water
Level (ft-bmp) 16.25 Total Depth (ft-bmp) 23.6


Water 
Column
(ft)


7.35 Gallons in 
Well 1.19


Water Quality Meter 
Make/Model YSI 556 MP5 Purge Method Low-Flow Sample Method Grab


Sample Time 12:30


Purge Start 12:14


Purge End 12:29


Well Volumes 
Purged


0.67


Gallons Purged 0.79


Total Purge Time
(h:m)


0:15


Sample ID MW-27-W-
20220818


Duplicate 
ID


--


Evacuation 
Equipment


Peristaltic


Appearance


Time Rate
(ml/min)


Depth to 
Water
 (ft)


pH
(standard


units)


Conductivity 
(mS/cm)


Turbidity 
(NTU)


Dissolved 
Oxygen 
(mg/L)


Temperature 
(°C)


Redox 
(mV) Color Odor


12:17 200 16.25 7.33 0.777 9.0 0.65 20.66 358.2 -- --


12:20 200 16.25 7.35 0.775 6.0 0.60 20.55 360.7 -- --


12:23 200 16.25 7.38 0.775 5.0 0.58 20.50 363.8 -- --


12:26 200 16.25 7.39 0.774 5.0 0.55 20.46 365 -- --


12:29 200 16.25 7.40 0.775 4.0 0.56 20.44 367.1 -- --


Comments: None


Well Casing Volume Conversion 


Well diameter (in.) = 
gallons per foot


1 = 0.04 1.5 = 0.09 2.5 = 0.26 3.5 = 0.50 6 = 1.47
1.25 = 0.06 2 = 0.16 3 = 0.37 4 = 0.65


Sample Information


Sample ID: MW-27-W-20220818 Sample Time: 12:30 Sample Depth (ft-bmp): 20


Analytes and Methods: See Chain-of-Custody.


ft-bmp = feet below measuring point                              mS/cm = milliSiemens per centimeter                               mV = millivolts
in. = inches                                                                        NTU = Nephelometric Turbidity Unit                                   °F = degrees Fahrenheit             
ft = feet                                                                               mg/L = milligrams per liter                                                   °C = degrees Celsius
mL/min = milliliters per minute                                        PVC = Polyvinyl Chloride                                                      -- = Not Recorded


Chevron Groundwater Sampling Form







Project Number 30064302 Well ID             MW-28 Date 8/18/2022


Site Location Seattle, 
Washington Site ID               90129   


Weather
(°F) Cloudy Sampled by Bruce Lopez


Measuring Point
Description Top of Casing Screen


Depth Interval (ft-bmp) -- to --
Casing
Diameter 
(in.)


2 Well Casing 
Material --


Static Water
Level (ft-bmp) 17.03 Total Depth (ft-bmp) 25.33


Water 
Column
(ft)


8.30 Gallons in 
Well 1.35


Water Quality Meter 
Make/Model YSI 556 MP5 Purge Method Low-Flow Sample Method Grab


Sample Time 13:03


Purge Start 12:47


Purge End 13:02


Well Volumes 
Purged


0.59


Gallons Purged 0.79


Total Purge Time
(h:m)


0:15


Sample ID MW-28-W-
20220818


Duplicate 
ID


--


Evacuation 
Equipment


Peristaltic


Appearance


Time Rate
(ml/min)


Depth to 
Water
 (ft)


pH
(standard


units)


Conductivity 
(mS/cm)


Turbidity 
(NTU)


Dissolved 
Oxygen 
(mg/L)


Temperature 
(°C)


Redox 
(mV) Color Odor


12:50 200 17.03 8.03 0.543 18.0 0.35 21.62 378.4 -- --


12:53 200 17.03 7.94 0.538 15.0 0.33 21.48 380.3 -- --


12:56 200 17.03 7.84 0.533 10.0 0.31 21.37 381.5 -- --


12:59 200 17.03 7.82 0.530 10.0 0.30 21.33 382.9 -- --


13:02 200 17.03 7.79 0.532 10.0 0.30 21.32 384.1 -- --


Comments: None


Well Casing Volume Conversion 


Well diameter (in.) = 
gallons per foot


1 = 0.04 1.5 = 0.09 2.5 = 0.26 3.5 = 0.50 6 = 1.47
1.25 = 0.06 2 = 0.16 3 = 0.37 4 = 0.65


Sample Information


Sample ID: MW-28-W-20220818 Sample Time: 13:03 Sample Depth (ft-bmp): 21


Analytes and Methods: See Chain-of-Custody.


ft-bmp = feet below measuring point                              mS/cm = milliSiemens per centimeter                               mV = millivolts
in. = inches                                                                        NTU = Nephelometric Turbidity Unit                                   °F = degrees Fahrenheit             
ft = feet                                                                               mg/L = milligrams per liter                                                   °C = degrees Celsius
mL/min = milliliters per minute                                        PVC = Polyvinyl Chloride                                                      -- = Not Recorded


Chevron Groundwater Sampling Form







































Appendix D 


Soil Vapor Sampling Collection Logs  







Created 2022-06-03 15:52:15 UTC by Trevor Bryant


Updated 2022-06-03 18:58:57 UTC by Trevor Bryant


Location 47.66284862071989, -122.31304281402595


Have you read the Quality Procedure (QP) and/or
Technical Guidance Instruction (TGI) relevant to
this use case?


Yes


Selecting "Yes" confirms your digital signature as having read the QP and/or TGI relevant to this use case.


Office Name Seattle


Office Address 1100 Olive way, Suite 800, Seattle, WA 98101


Select Project Number 30064302, Chevron Environmental Management Company,
COP5_West_90129_WA_Seattle


Client Chevron Environmental Management Company


Project Name COP5_West_90129_WA_Seattle


Project Number 30064302


Site Address 4700 Brooklyn Ave NE
Seattle, WA 98105


Field Manager Ada Hamilton


Phone Number 111-111-1111


Special Instructions (specific analyte list, site
specific instructions, specific contacts, etc.)


None


Email Address for Result Reporting Ada.Hamilton@arcadis.com


Leak Test Method Helium Tracer Test


Helium Detector Used MGD-2002


Sampler Name Trevor Bryant


Sampler Phone Number 111-111-1111


Sampler Email Address trevor.bryant@arcadis.com


Sample Media Type Summa


Sample Media Size 1 L


Lab F&B


Sample Type Equipment Blank


When you are entering Dup information into Sample ID, ensure it matches exactly as its parent sample "Duplicate Sample ID" value. This
data is essential for reporting to function correctly.


Sample ID EB-1


Sample Location Description By SVP-3


Create a separate child record to enter all the associated information related to Duplicate Sample


Date 2022-06-03


COP5_West_90129_WA_Seattle, 30064302, King County, , Seattle, 98105, WA, US, Brooklyn Ave NE,COP5_West_90129_WA_Seattle, 30064302, King County, , Seattle, 98105, WA, US, Brooklyn Ave NE,
47004700


General InformationGeneral Information


Sampler DetailsSampler Details


Lab Sample InformationLab Sample Information


EB-1EB-1


Sample Collection InformationSample Collection Information
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Sample Media ID 8531


Flow Controller ID 241


Sample Collection Start Time 09:00


Starting Sampling Pressure (inches of Mercury) -29.5


Ending Sampling Pressure (inches of Mercury) -5


Sample Collection End Time 09:04


Notes Shut in pass


Photos


Shroud Helium Concentration should be at least 40% (10% in CA)


Helium Reading in Purged Vapor should be <10% (<5% in CA) of shroud concentration - 4% ( 2% in CA) for a 40% shroud concentration.


Inner Tubing Radius (in) 0.09375


Purge volume = 3 x pi x inner radius of tubing2 xlength of tubing (length of tubing depends on length of sample train, and depth of sample
point (for SVMPS, for vapor pins, it only depends on sample train length)


Sample Type Regular Sample


Location ID SVP-3


When you are entering Dup information into Sample ID, ensure it matches exactly as its parent sample "Duplicate Sample ID" value. This
data is essential for reporting to function correctly.


Sample ID SVP-3


Sample Location Description In front of costa’s on sidewalk. West of MW-31


Is Duplicate associated with this Sample ID No


Create a separate child record to enter all the associated information related to Duplicate Sample


Date 2022-06-03


Sampling Depth (feet) 5


Sample Media ID 4178


Flow Controller ID 301


Leak/Tracer TestLeak/Tracer Test


SVP-3SVP-3


Sample Collection InformationSample Collection Information
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Sample Collection Start Time 09:42


Starting Sampling Pressure (inches of Mercury) -29.5


Ending Sampling Pressure (inches of Mercury) -5


Sample Collection End Time 09:46


Notes None


Photos


 


Shut in Test Pass


Leak/Tracer TestLeak/Tracer Test
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Pre-sample Helium Purge Reading (parts per
million)


0


Shroud Helium Concentration should be at least 40% (10% in CA)


Shroud Helium Concentration (%) 60


Helium Reading in Purged Vapor should be <10% (<5% in CA) of shroud concentration - 4% ( 2% in CA) for a 40% shroud concentration.


Helium Reading in Purged Vapor (%) 0


Helium Test Pass


Purge Method Pump


Tubing Length (in) 84


Inner Tubing Radius (in) 0.09375


Inner Tubing Radius (in) 0.09375


Purge volume = 3 x pi x inner radius of tubing2 xlength of tubing (length of tubing depends on length of sample train, and depth of sample
point (for SVMPS, for vapor pins, it only depends on sample train length)


Tubing Volume (milliliters) 38.02


Purge Volume (milliliters) 114.06


Purge Rate (mL/min) 150


Purge Induced Vacuum No


Which parameter are going to be analyzed CH4 (%), CO2, O2, PID


CH4 (%) (use carbon filter) 0


CO2 (%) 2


O2 (%) 19.1


PID (parts per million) 0.2


Sample Type Regular Sample


Location ID SVP-1


When you are entering Dup information into Sample ID, ensure it matches exactly as its parent sample "Duplicate Sample ID" value. This
data is essential for reporting to function correctly.


Sample ID SVP-1


Sample Location Description Bank of America planter


Is Duplicate associated with this Sample ID Yes


Duplicate Sample ID DUP-1


Create a separate child record to enter all the associated information related to Duplicate Sample


Date 2022-06-03


Sampling Depth (feet) 6


Sample Media ID 8346


Flow Controller ID 55


Sample Collection Start Time 10:56


Starting Sampling Pressure (inches of Mercury) -30


Ending Sampling Pressure (inches of Mercury) -4


Sample Collection End Time 11:01


Notes None


Purged Soil Gas Parameters (completed after sample collection)Purged Soil Gas Parameters (completed after sample collection)


SVP-1SVP-1


Sample Collection InformationSample Collection Information
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Photos


Shut in Test Pass


Pre-sample Helium Purge Reading (parts per
million)


0


Shroud Helium Concentration should be at least 40% (10% in CA)


Shroud Helium Concentration (%) 70


Helium Reading in Purged Vapor should be <10% (<5% in CA) of shroud concentration - 4% ( 2% in CA) for a 40% shroud concentration.


Helium Reading in Purged Vapor (%) 0


Helium Test Pass


Purge Method Pump


Tubing Length (in) 96


Inner Tubing Radius (in) 0.09375


Leak/Tracer TestLeak/Tracer Test
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Inner Tubing Radius (in) 0.09375


Purge volume = 3 x pi x inner radius of tubing2 xlength of tubing (length of tubing depends on length of sample train, and depth of sample
point (for SVMPS, for vapor pins, it only depends on sample train length)


Tubing Volume (milliliters) 43.45


Purge Volume (milliliters) 130.35001


Purge Rate (mL/min) 150


Purge Induced Vacuum No


Which parameter are going to be analyzed CH4 (%), CO2, O2, PID


CH4 (%) (use carbon filter) 0


CO2 (%) 1.8


O2 (%) 19.2


PID (parts per million) 0.01


Sample Type Duplicate Sample


When you are entering Dup information into Sample ID, ensure it matches exactly as its parent sample "Duplicate Sample ID" value. This
data is essential for reporting to function correctly.


Sample ID DUP-1


Sample Location Description SVP-1


Create a separate child record to enter all the associated information related to Duplicate Sample


Date 2022-06-03


Sampling Depth (feet) 6


Sample Media ID 4185


Flow Controller ID 61


Is the Start and Stop Time same as its parent
sample?


No


Sample Collection Start Time 10:56


Starting Sampling Pressure (inches of Mercury) -29


Ending Sampling Pressure (inches of Mercury) -5


Sample Collection End Time 11:00


Notes None


Purged Soil Gas Parameters (completed after sample collection)Purged Soil Gas Parameters (completed after sample collection)


DUP-1DUP-1


Sample Collection InformationSample Collection Information
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Photos


If Leak/Tracer test same as its parent sample? Yes


Shroud Helium Concentration should be at least 40% (10% in CA)


Helium Reading in Purged Vapor should be <10% (<5% in CA) of shroud concentration - 4% ( 2% in CA) for a 40% shroud concentration.


Inner Tubing Radius (in) 0.09375


Purge volume = 3 x pi x inner radius of tubing2 xlength of tubing (length of tubing depends on length of sample train, and depth of sample
point (for SVMPS, for vapor pins, it only depends on sample train length)


Meteorological Data Date 2022-06-03


Time 10:53


Outdoor Temperature (Degree F) 65


Relative Humidity (% ) 90


Barometric Pressure (inches of Mercury) 30


Are you connected to the internet via data plan or
WiFi?


Yes


Get weather data from National Weather Service
Website for your current location?


N/A


The weather source information is captured from NWS. The data in weather field is auto-populated based on your selection "are connected
to wifi" = "yes". The data auto- populated comes in below format . Example below.: Temp is 23.6 degree F and Weather Condition is clear. The
wind is blowing NE at 23 mph .


Weather 13.3 wmoUnit:degC and Cloudy. The wind is blowing undefined at 12.96
wmoUnit:km_h-1.


General Notes or Observations None


Have you performed work in accordance with the
applicable QP/TGI?


Yes


Leak/Tracer TestLeak/Tracer Test


2022-06-03, 10:532022-06-03, 10:53
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Appendix E 


Waste Manifest 







Kennedy Jenks

Sticky Note

Where are manifests for groundwater sampling in June and August 2022?
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Soil Lab Data  







ANALYTICAL REPORT
June 19,  2022


Arcadis - Chevron - WA


Sample Delivery Group: L1500940


Samples Received: 06/03/2022


Project Number: 30064302 07.41


Description: 90129


Site: 4700 BROOKLYN AVE NE SEATTLE


Report To: Ada Hamilton


1100 Olive Way


Suite 800


Seattle, WA  98101


Entire Report Reviewed By:


June 19,  2022


[Preliminary Report]


Brian Ford
Pro ject  Manager


Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.


Pace Analytical National
12065 Lebanon  Rd   Mount  Ju l ie t ,  TN  37122   615 -758-5858  800-767-5859  www.pacenat iona l . com
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June 20,  2022


Brian Ford
Pro ject  Manager
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SAMPLE SUMMARY


Collected by Collected date/time Received date/time


MW-31-10_220601  L1500940-01  Solid Brian Pauley 06/01/22 12:00 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876096 1 06/09/22 13:28 06/09/22 13:35 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:19 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/01/22 12:00 06/08/22 11:32 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/01/22 12:00 06/10/22 00:50 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879138 1 06/14/22 23:00 06/15/22 07:06 JAS Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-31-5_220601  L1500940-02  Solid Brian Pauley 06/01/22 11:00 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876096 1 06/09/22 13:28 06/09/22 13:35 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:22 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/01/22 11:00 06/08/22 11:55 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/01/22 11:00 06/10/22 01:09 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879138 1 06/14/22 23:00 06/15/22 02:30 JAS Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-31-15_220601  L1500940-03  Solid Brian Pauley 06/01/22 12:10 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876096 1 06/09/22 13:28 06/09/22 13:35 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:25 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/01/22 12:10 06/08/22 12:18 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/01/22 12:10 06/10/22 01:29 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879138 1 06/14/22 23:00 06/15/22 02:43 JAS Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-31-20_220601  L1500940-04  Solid Brian Pauley 06/01/22 12:40 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876096 1 06/09/22 13:28 06/09/22 13:35 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:33 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/01/22 12:40 06/08/22 12:41 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/01/22 12:40 06/10/22 01:48 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879138 1 06/14/22 23:00 06/15/22 02:56 JAS Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-31-25_220601  L1500940-05  Solid Brian Pauley 06/01/22 12:50 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876096 1 06/09/22 13:28 06/09/22 13:35 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:35 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/01/22 12:50 06/08/22 13:04 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/01/22 12:50 06/10/22 02:07 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879138 1 06/14/22 23:00 06/15/22 04:16 JAS Mt. Juliet, TN
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SAMPLE SUMMARY


Collected by Collected date/time Received date/time


SVP-3-2.5_220601  L1500940-06  Solid Brian Pauley 06/01/22 12:55 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876096 1 06/09/22 13:28 06/09/22 13:35 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:07 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/01/22 12:55 06/08/22 13:27 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/01/22 12:55 06/10/22 02:25 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879138 1 06/14/22 23:00 06/15/22 04:29 JAS Mt. Juliet, TN


Collected by Collected date/time Received date/time


SVP-3-5_220601  L1500940-07  Solid Brian Pauley 06/01/22 13:00 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876096 1 06/09/22 13:28 06/09/22 13:35 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:38 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/01/22 13:00 06/08/22 13:50 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/01/22 13:00 06/10/22 02:45 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879138 1 06/14/22 23:00 06/15/22 04:42 JAS Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-30-5_220602  L1500940-08  Solid Brian Pauley 06/02/22 09:35 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876096 1 06/09/22 13:28 06/09/22 13:35 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:40 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/02/22 09:35 06/08/22 14:13 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/02/22 09:35 06/10/22 03:03 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879850 1 06/15/22 23:56 06/16/22 11:28 JAS Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-30-10_220602  L1500940-09  Solid Brian Pauley 06/02/22 10:30 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876096 1 06/09/22 13:28 06/09/22 13:35 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:43 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/02/22 10:30 06/08/22 14:35 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/02/22 10:30 06/10/22 03:22 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879850 1 06/15/22 23:56 06/16/22 10:42 JAS Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-30-15_220602  L1500940-10  Solid Brian Pauley 06/02/22 10:45 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876096 1 06/09/22 13:28 06/09/22 13:35 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:46 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/02/22 10:45 06/08/22 14:58 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/02/22 10:45 06/10/22 03:41 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879850 1 06/15/22 23:56 06/16/22 10:56 JAS Mt. Juliet, TN
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SAMPLE SUMMARY


Collected by Collected date/time Received date/time


MW-30-20_220602  L1500940-11  Solid Brian Pauley 06/02/22 10:50 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876097 1 06/09/22 11:13 06/09/22 11:19 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:48 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/02/22 10:50 06/08/22 15:21 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/02/22 10:50 06/10/22 04:00 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879850 1 06/15/22 23:56 06/16/22 11:15 JAS Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-30-25_220602  L1500940-12  Solid Brian Pauley 06/02/22 11:00 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876097 1 06/09/22 11:13 06/09/22 11:19 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:51 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/02/22 11:00 06/08/22 15:44 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/02/22 11:00 06/10/22 04:19 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879850 1 06/15/22 23:56 06/16/22 11:15 JAS Mt. Juliet, TN


Collected by Collected date/time Received date/time


FD-1_220601  L1500940-13  Solid Brian Pauley 06/01/22 00:00 06/03/22 08:45


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Total Solids by Method 2540 G-2011 WG1876097 1 06/09/22 11:13 06/09/22 11:19 CMK Mt. Juliet, TN


Metals (ICP) by Method 6010D WG1876897 1 06/16/22 11:20 06/17/22 16:53 ZSA Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1875992 25 06/01/22 00:00 06/08/22 17:49 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1877111 1 06/01/22 00:00 06/10/22 04:39 JAH Mt. Juliet, TN


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG1879138 1 06/14/22 23:00 06/15/22 04:55 JAS Mt. Juliet, TN
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CASE NARRATIVE


All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All Method and Batch Quality Control 
are within established criteria except where addressed in this case narrative, a non-conformance form 
or properly qualified within the sample results. By my digital signature below, I affirm to the best of my 
knowledge, all problems/anomalies observed by the laboratory as having the potential to affect the 
quality of the data have been identified by the laboratory, and no information or data have been 
knowingly withheld that would affect the quality of the data.


[Preliminary Report]


Brian Ford
Pro jec t  Manager
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SAMPLE RESULTS - 01
L 1 5 0 0 9 4 0


MW-31-10_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 2 : 0 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 89.9 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.78 0.231 0.556 1 06/17/2022 16:19 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH 1.31 B J 1.05 3.09 25 06/08/2022 11:32 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 11:32 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000578 0.00124 1 06/10/2022 00:50 WG1877111


Toluene 0.00587 J 0.00161 0.00619 1 06/10/2022 00:50 WG1877111


Ethylbenzene U 0.000912 0.00309 1 06/10/2022 00:50 WG1877111


Total Xylenes 0.00524 J 0.00109 0.00805 1 06/10/2022 00:50 WG1877111


Methyl tert-butyl ether U 0.000433 0.00124 1 06/10/2022 00:50 WG1877111


1,2-Dichloroethane U 0.000803 0.00309 1 06/10/2022 00:50 WG1877111


Naphthalene U 0.00604 0.0155 1 06/10/2022 00:50 WG1877111


    (S) Toluene-d8 96.6 75.0-131 06/10/2022 00:50 WG1877111


    (S) 4-Bromofluorobenzene 104 67.0-138 06/10/2022 00:50 WG1877111


    (S) 1,2-Dichloroethane-d4 101 70.0-130 06/10/2022 00:50 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.48 4.45 1 06/15/2022 07:06 WG1879138


Residual Range Organics (RRO) 6.23 J 3.70 11.1 1 06/15/2022 07:06 WG1879138


    (S) o-Terphenyl 67.6 18.0-148 06/15/2022 07:06 WG1879138
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SAMPLE RESULTS - 02
L 1 5 0 0 9 4 0


MW-31-5_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 1 : 0 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 85.3 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 2.53 0.244 0.586 1 06/17/2022 16:22 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 1.24 3.66 25 06/08/2022 11:55 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 11:55 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000683 0.00146 1 06/10/2022 01:09 WG1877111


Toluene U 0.00190 0.00731 1 06/10/2022 01:09 WG1877111


Ethylbenzene U 0.00108 0.00366 1 06/10/2022 01:09 WG1877111


Total Xylenes U 0.00129 0.00951 1 06/10/2022 01:09 WG1877111


Methyl tert-butyl ether U 0.000512 0.00146 1 06/10/2022 01:09 WG1877111


1,2-Dichloroethane U 0.000949 0.00366 1 06/10/2022 01:09 WG1877111


Naphthalene U 0.00714 0.0183 1 06/10/2022 01:09 WG1877111


    (S) Toluene-d8 97.6 75.0-131 06/10/2022 01:09 WG1877111


    (S) 4-Bromofluorobenzene 101 67.0-138 06/10/2022 01:09 WG1877111


    (S) 1,2-Dichloroethane-d4 98.6 70.0-130 06/10/2022 01:09 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.56 4.69 1 06/15/2022 02:30 WG1879138


Residual Range Organics (RRO) U 3.90 11.7 1 06/15/2022 02:30 WG1879138


    (S) o-Terphenyl 53.3 18.0-148 06/15/2022 02:30 WG1879138
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SAMPLE RESULTS - 03
L 1 5 0 0 9 4 0


MW-31-15_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 2 : 1 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 81.9 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 2.33 0.254 0.611 1 06/17/2022 16:25 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 1.26 3.71 25 06/08/2022 12:18 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 12:18 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000693 0.00148 1 06/10/2022 01:29 WG1877111


Toluene U 0.00193 0.00742 1 06/10/2022 01:29 WG1877111


Ethylbenzene U 0.00109 0.00371 1 06/10/2022 01:29 WG1877111


Total Xylenes 0.00224 J 0.00131 0.00965 1 06/10/2022 01:29 WG1877111


Methyl tert-butyl ether U 0.000520 0.00148 1 06/10/2022 01:29 WG1877111


1,2-Dichloroethane U 0.000964 0.00371 1 06/10/2022 01:29 WG1877111


Naphthalene U 0.00725 0.0186 1 06/10/2022 01:29 WG1877111


    (S) Toluene-d8 97.6 75.0-131 06/10/2022 01:29 WG1877111


    (S) 4-Bromofluorobenzene 105 67.0-138 06/10/2022 01:29 WG1877111


    (S) 1,2-Dichloroethane-d4 101 70.0-130 06/10/2022 01:29 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.62 4.89 1 06/15/2022 02:43 WG1879138


Residual Range Organics (RRO) U 4.07 12.2 1 06/15/2022 02:43 WG1879138


    (S) o-Terphenyl 59.0 18.0-148 06/15/2022 02:43 WG1879138
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SAMPLE RESULTS - 04
L 1 5 0 0 9 4 0


MW-31-20_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 2 : 4 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 81.4 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.76 0.256 0.614 1 06/17/2022 16:33 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH 1.93 B J 1.26 3.71 25 06/08/2022 12:41 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 12:41 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene 0.0404 0.000693 0.00148 1 06/10/2022 01:48 WG1877111


Toluene 0.00587 J 0.00193 0.00742 1 06/10/2022 01:48 WG1877111


Ethylbenzene U 0.00109 0.00371 1 06/10/2022 01:48 WG1877111


Total Xylenes 0.00147 J 0.00131 0.00964 1 06/10/2022 01:48 WG1877111


Methyl tert-butyl ether U 0.000519 0.00148 1 06/10/2022 01:48 WG1877111


1,2-Dichloroethane U 0.000963 0.00371 1 06/10/2022 01:48 WG1877111


Naphthalene U 0.00724 0.0185 1 06/10/2022 01:48 WG1877111


    (S) Toluene-d8 98.2 75.0-131 06/10/2022 01:48 WG1877111


    (S) 4-Bromofluorobenzene 104 67.0-138 06/10/2022 01:48 WG1877111


    (S) 1,2-Dichloroethane-d4 96.3 70.0-130 06/10/2022 01:48 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.63 4.91 1 06/15/2022 02:56 WG1879138


Residual Range Organics (RRO) U 4.09 12.3 1 06/15/2022 02:56 WG1879138


    (S) o-Terphenyl 66.3 18.0-148 06/15/2022 02:56 WG1879138
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SAMPLE RESULTS - 05
L 1 5 0 0 9 4 0


MW-31-25_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 2 : 5 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 81.2 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.82 0.256 0.616 1 06/17/2022 16:35 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH 2.47 B J 1.29 3.82 25 06/08/2022 13:04 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 13:04 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene 0.0858 0.000713 0.00153 1 06/10/2022 02:07 WG1877111


Toluene 0.0146 0.00198 0.00763 1 06/10/2022 02:07 WG1877111


Ethylbenzene U 0.00112 0.00382 1 06/10/2022 02:07 WG1877111


Total Xylenes U 0.00134 0.00992 1 06/10/2022 02:07 WG1877111


Methyl tert-butyl ether U 0.000534 0.00153 1 06/10/2022 02:07 WG1877111


1,2-Dichloroethane U 0.000991 0.00382 1 06/10/2022 02:07 WG1877111


Naphthalene U 0.00745 0.0191 1 06/10/2022 02:07 WG1877111


    (S) Toluene-d8 97.2 75.0-131 06/10/2022 02:07 WG1877111


    (S) 4-Bromofluorobenzene 104 67.0-138 06/10/2022 02:07 WG1877111


    (S) 1,2-Dichloroethane-d4 99.6 70.0-130 06/10/2022 02:07 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.64 4.93 1 06/15/2022 04:16 WG1879138


Residual Range Organics (RRO) U 4.10 12.3 1 06/15/2022 04:16 WG1879138


    (S) o-Terphenyl 51.1 18.0-148 06/15/2022 04:16 WG1879138
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SAMPLE RESULTS - 06
L 1 5 0 0 9 4 0


SVP-3-2.5_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 2 : 5 5


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 92.3 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.65 0.225 0.542 1 06/17/2022 16:07 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 0.999 2.94 25 06/08/2022 13:27 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 13:27 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000550 0.00118 1 06/10/2022 02:25 WG1877111


Toluene U 0.00153 0.00589 1 06/10/2022 02:25 WG1877111


Ethylbenzene U 0.000868 0.00294 1 06/10/2022 02:25 WG1877111


Total Xylenes U 0.00104 0.00765 1 06/10/2022 02:25 WG1877111


Methyl tert-butyl ether U 0.000412 0.00118 1 06/10/2022 02:25 WG1877111


1,2-Dichloroethane U 0.000764 0.00294 1 06/10/2022 02:25 WG1877111


Naphthalene U 0.00575 0.0147 1 06/10/2022 02:25 WG1877111


    (S) Toluene-d8 97.2 75.0-131 06/10/2022 02:25 WG1877111


    (S) 4-Bromofluorobenzene 106 67.0-138 06/10/2022 02:25 WG1877111


    (S) 1,2-Dichloroethane-d4 99.6 70.0-130 06/10/2022 02:25 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.44 4.33 1 06/15/2022 04:29 WG1879138


Residual Range Organics (RRO) U 3.61 10.8 1 06/15/2022 04:29 WG1879138


    (S) o-Terphenyl 60.3 18.0-148 06/15/2022 04:29 WG1879138
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SAMPLE RESULTS - 07
L 1 5 0 0 9 4 0


SVP-3-5_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 3 : 0 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 90.2 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 2.17 0.231 0.554 1 06/17/2022 16:38 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 1.04 3.08 25 06/08/2022 13:50 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 13:50 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000575 0.00123 1 06/10/2022 02:45 WG1877111


Toluene U 0.00160 0.00616 1 06/10/2022 02:45 WG1877111


Ethylbenzene U 0.000908 0.00308 1 06/10/2022 02:45 WG1877111


Total Xylenes U 0.00108 0.00801 1 06/10/2022 02:45 WG1877111


Methyl tert-butyl ether U 0.000431 0.00123 1 06/10/2022 02:45 WG1877111


1,2-Dichloroethane U 0.000800 0.00308 1 06/10/2022 02:45 WG1877111


Naphthalene U 0.00601 0.0154 1 06/10/2022 02:45 WG1877111


    (S) Toluene-d8 98.8 75.0-131 06/10/2022 02:45 WG1877111


    (S) 4-Bromofluorobenzene 103 67.0-138 06/10/2022 02:45 WG1877111


    (S) 1,2-Dichloroethane-d4 98.6 70.0-130 06/10/2022 02:45 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.47 4.43 1 06/15/2022 04:42 WG1879138


Residual Range Organics (RRO) U 3.69 11.1 1 06/15/2022 04:42 WG1879138


    (S) o-Terphenyl 63.6 18.0-148 06/15/2022 04:42 WG1879138
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SAMPLE RESULTS - 08
L 1 5 0 0 9 4 0


MW-30-5_220602
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 2 / 2 2  0 9 : 3 5


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 83.6 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.95 0.249 0.598 1 06/17/2022 16:40 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 1.21 3.56 25 06/08/2022 14:13 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 14:13 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000666 0.00143 1 06/10/2022 03:03 WG1877111


Toluene U 0.00185 0.00713 1 06/10/2022 03:03 WG1877111


Ethylbenzene U 0.00105 0.00356 1 06/10/2022 03:03 WG1877111


Total Xylenes 0.00153 J 0.00125 0.00927 1 06/10/2022 03:03 WG1877111


Methyl tert-butyl ether U 0.000499 0.00143 1 06/10/2022 03:03 WG1877111


1,2-Dichloroethane U 0.000925 0.00356 1 06/10/2022 03:03 WG1877111


Naphthalene U 0.00696 0.0178 1 06/10/2022 03:03 WG1877111


    (S) Toluene-d8 96.1 75.0-131 06/10/2022 03:03 WG1877111


    (S) 4-Bromofluorobenzene 102 67.0-138 06/10/2022 03:03 WG1877111


    (S) 1,2-Dichloroethane-d4 98.8 70.0-130 06/10/2022 03:03 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.59 4.79 1 06/16/2022 11:28 WG1879850


Residual Range Organics (RRO) U 3.98 12.0 1 06/16/2022 11:28 WG1879850


    (S) o-Terphenyl 62.5 18.0-148 06/16/2022 11:28 WG1879850
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SAMPLE RESULTS - 09
L 1 5 0 0 9 4 0


MW-30-10_220602
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 2 / 2 2  1 0 : 3 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 89.8 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.85 0.232 0.557 1 06/17/2022 16:43 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH 1.05 B J 1.05 3.09 25 06/08/2022 14:35 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 14:35 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000576 0.00123 1 06/10/2022 03:22 WG1877111


Toluene U 0.00160 0.00617 1 06/10/2022 03:22 WG1877111


Ethylbenzene U 0.000910 0.00309 1 06/10/2022 03:22 WG1877111


Total Xylenes 0.00120 J 0.00109 0.00802 1 06/10/2022 03:22 WG1877111


Methyl tert-butyl ether U 0.000432 0.00123 1 06/10/2022 03:22 WG1877111


1,2-Dichloroethane U 0.000801 0.00309 1 06/10/2022 03:22 WG1877111


Naphthalene U 0.00602 0.0154 1 06/10/2022 03:22 WG1877111


    (S) Toluene-d8 97.6 75.0-131 06/10/2022 03:22 WG1877111


    (S) 4-Bromofluorobenzene 104 67.0-138 06/10/2022 03:22 WG1877111


    (S) 1,2-Dichloroethane-d4 98.7 70.0-130 06/10/2022 03:22 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.48 4.46 1 06/16/2022 10:42 WG1879850


Residual Range Organics (RRO) U 3.71 11.1 1 06/16/2022 10:42 WG1879850


    (S) o-Terphenyl 72.8 18.0-148 06/16/2022 10:42 WG1879850
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SAMPLE RESULTS - 10
L 1 5 0 0 9 4 0


MW-30-15_220602
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 2 / 2 2  1 0 : 4 5


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 87.9 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.87 0.237 0.569 1 06/17/2022 16:46 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH 1.18 B J 1.10 3.23 25 06/08/2022 14:58 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 14:58 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000604 0.00129 1 06/10/2022 03:41 WG1877111


Toluene U 0.00168 0.00647 1 06/10/2022 03:41 WG1877111


Ethylbenzene U 0.000954 0.00323 1 06/10/2022 03:41 WG1877111


Total Xylenes U 0.00114 0.00841 1 06/10/2022 03:41 WG1877111


Methyl tert-butyl ether U 0.000453 0.00129 1 06/10/2022 03:41 WG1877111


1,2-Dichloroethane U 0.000840 0.00323 1 06/10/2022 03:41 WG1877111


Naphthalene U 0.00631 0.0162 1 06/10/2022 03:41 WG1877111


    (S) Toluene-d8 96.7 75.0-131 06/10/2022 03:41 WG1877111


    (S) 4-Bromofluorobenzene 104 67.0-138 06/10/2022 03:41 WG1877111


    (S) 1,2-Dichloroethane-d4 99.1 70.0-130 06/10/2022 03:41 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.51 4.55 1 06/16/2022 10:56 WG1879850


Residual Range Organics (RRO) U 3.79 11.4 1 06/16/2022 10:56 WG1879850


    (S) o-Terphenyl 59.4 18.0-148 06/16/2022 10:56 WG1879850
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SAMPLE RESULTS - 11
L 1 5 0 0 9 4 0


MW-30-20_220602
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 2 / 2 2  1 0 : 5 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 86.8 1 06/09/2022 11:19 WG1876097


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 2.00 0.240 0.576 1 06/17/2022 16:48 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 1.14 3.36 25 06/08/2022 15:21 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 15:21 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000627 0.00134 1 06/10/2022 04:00 WG1877111


Toluene U 0.00175 0.00672 1 06/10/2022 04:00 WG1877111


Ethylbenzene U 0.000990 0.00336 1 06/10/2022 04:00 WG1877111


Total Xylenes U 0.00118 0.00873 1 06/10/2022 04:00 WG1877111


Methyl tert-butyl ether U 0.000470 0.00134 1 06/10/2022 04:00 WG1877111


1,2-Dichloroethane U 0.000872 0.00336 1 06/10/2022 04:00 WG1877111


Naphthalene U 0.00655 0.0168 1 06/10/2022 04:00 WG1877111


    (S) Toluene-d8 96.8 75.0-131 06/10/2022 04:00 WG1877111


    (S) 4-Bromofluorobenzene 102 67.0-138 06/10/2022 04:00 WG1877111


    (S) 1,2-Dichloroethane-d4 94.9 70.0-130 06/10/2022 04:00 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) 1.54 J 1.53 4.61 1 06/16/2022 11:15 WG1879850


Residual Range Organics (RRO) 5.91 J 3.84 11.5 1 06/16/2022 11:15 WG1879850


    (S) o-Terphenyl 61.4 18.0-148 06/16/2022 11:15 WG1879850
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SAMPLE RESULTS - 12
L 1 5 0 0 9 4 0


MW-30-25_220602
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 2 / 2 2  1 1 : 0 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 83.2 1 06/09/2022 11:19 WG1876097


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.35 0.250 0.601 1 06/17/2022 16:51 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 1.23 3.62 25 06/08/2022 15:44 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 15:44 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000677 0.00145 1 06/10/2022 04:19 WG1877111


Toluene U 0.00188 0.00725 1 06/10/2022 04:19 WG1877111


Ethylbenzene U 0.00107 0.00362 1 06/10/2022 04:19 WG1877111


Total Xylenes U 0.00128 0.00942 1 06/10/2022 04:19 WG1877111


Methyl tert-butyl ether U 0.000507 0.00145 1 06/10/2022 04:19 WG1877111


1,2-Dichloroethane U 0.000941 0.00362 1 06/10/2022 04:19 WG1877111


Naphthalene U 0.00708 0.0181 1 06/10/2022 04:19 WG1877111


    (S) Toluene-d8 98.2 75.0-131 06/10/2022 04:19 WG1877111


    (S) 4-Bromofluorobenzene 106 67.0-138 06/10/2022 04:19 WG1877111


    (S) 1,2-Dichloroethane-d4 91.6 70.0-130 06/10/2022 04:19 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) 2.15 J 1.60 4.81 1 06/16/2022 11:15 WG1879850


Residual Range Organics (RRO) 23.1 4.00 12.0 1 06/16/2022 11:15 WG1879850


    (S) o-Terphenyl 61.5 18.0-148 06/16/2022 11:15 WG1879850
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SAMPLE RESULTS - 13
L 1 5 0 0 9 4 0


FD-1_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  0 0 : 0 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 82.4 1 06/09/2022 11:19 WG1876097


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 2.06 0.252 0.607 1 06/17/2022 16:53 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH 1.77 B J 1.25 3.69 25 06/08/2022 17:49 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 17:49 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene 0.0442 0.000690 0.00148 1 06/10/2022 04:39 WG1877111


Toluene 0.00607 J 0.00192 0.00739 1 06/10/2022 04:39 WG1877111


Ethylbenzene U 0.00109 0.00369 1 06/10/2022 04:39 WG1877111


Total Xylenes U 0.00130 0.00960 1 06/10/2022 04:39 WG1877111


Methyl tert-butyl ether U 0.000517 0.00148 1 06/10/2022 04:39 WG1877111


1,2-Dichloroethane U 0.000959 0.00369 1 06/10/2022 04:39 WG1877111


Naphthalene U 0.00721 0.0185 1 06/10/2022 04:39 WG1877111


    (S) Toluene-d8 97.6 75.0-131 06/10/2022 04:39 WG1877111


    (S) 4-Bromofluorobenzene 101 67.0-138 06/10/2022 04:39 WG1877111


    (S) 1,2-Dichloroethane-d4 99.6 70.0-130 06/10/2022 04:39 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.61 4.85 1 06/15/2022 04:55 WG1879138


Residual Range Organics (RRO) U 4.04 12.1 1 06/15/2022 04:55 WG1879138


    (S) o-Terphenyl 48.1 18.0-148 06/15/2022 04:55 WG1879138
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QUALITY CONTROL SUMMARYWG1876096
T o t a l  S o l i d s  b y  M e t h o d  2 5 4 0  G - 2 0 1 1 L 1 5 0 0 9 4 0 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0


Method Blank (MB)


(MB) R3801582-1  06/09/22 13:35


 MB Result MB Qualifier MB MDL MB RDL


Analyte % % %


Total Solids 0.00100


L1500940-07 Original Sample (OS) • Duplicate (DUP)


(OS) L1500940-07  06/09/22 13:35 • (DUP) R3801582-3  06/09/22 13:35


 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits


Analyte % % % %


Total Solids 90.2 90.0 1 0.217 10


Laboratory Control Sample (LCS)


(LCS) R3801582-2  06/09/22 13:35


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte % % % %


Total Solids 50.0 50.0 99.9 85.0-115
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QUALITY CONTROL SUMMARYWG1876097
T o t a l  S o l i d s  b y  M e t h o d  2 5 4 0  G - 2 0 1 1 L 1 5 0 0 9 4 0 - 1 1 , 1 2 , 1 3


Method Blank (MB)


(MB) R3801691-1  06/09/22 11:19


 MB Result MB Qualifier MB MDL MB RDL


Analyte % % %


Total Solids 0.00100


L1500940-11 Original Sample (OS) • Duplicate (DUP)


(OS) L1500940-11  06/09/22 11:19 • (DUP) R3801691-3  06/09/22 11:19


 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits


Analyte % % % %


Total Solids 86.8 89.6 1 3.11 10


Laboratory Control Sample (LCS)


(LCS) R3801691-2  06/09/22 11:19


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte % % % %


Total Solids 50.0 50.0 100 85.0-115
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QUALITY CONTROL SUMMARYWG1876897
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 D L 1 5 0 0 9 4 0 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1 , 1 2 , 1 3


Method Blank (MB)


(MB) R3804819-7  06/17/22 16:02


 MB Result MB Qualifier MB MDL MB RDL


Analyte mg/kg mg/kg mg/kg


Lead U 0.208 0.500


Laboratory Control Sample (LCS)


(LCS) R3804819-8  06/17/22 16:04


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte mg/kg mg/kg % %


Lead 100 101 101 80.0-120


L1500940-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1500940-06  06/17/22 16:07 • (MS) R3804819-11  06/17/22 16:14 • (MSD) R3804819-12  06/17/22 16:17


 Spike Amount 
(dry)


Original Result 
(dry) MS Result (dry) MSD Result 


(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte mg/kg mg/kg mg/kg mg/kg % % % % %


Lead 108 1.65 99.4 99.9 90.3 90.7 1 75.0-125 0.517 20
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QUALITY CONTROL SUMMARYWG1875992
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  N W T P H G X L 1 5 0 0 9 4 0 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1 , 1 2 , 1 3


Method Blank (MB)


(MB) R3801281-2  06/08/22 09:01


 MB Result MB Qualifier MB MDL MB RDL


Analyte mg/kg mg/kg mg/kg


TPHG C6 - C12 1.03 J 0.848 2.50


    (S) 
a,a,a-Trifluorotoluene(FID) 103   77.0-120


Laboratory Control Sample (LCS)


(LCS) R3801281-1  06/08/22 07:52


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte mg/kg mg/kg % %


TPHG C6 - C12 5.50 4.95 90.0 71.0-124


    (S) 
a,a,a-Trifluorotoluene(FID)   106 77.0-120  


L1500940-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1500940-01  06/08/22 11:32 • (MS) R3801281-3  06/08/22 18:11 • (MSD) R3801281-4  06/08/22 18:34


 Spike Amount 
(dry)


Original Result 
(dry) MS Result (dry) MSD Result 


(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte mg/kg mg/kg mg/kg mg/kg % % % % %


Gasoline Range 
Organics-NWTPH 152 1.31 134 126 86.9 82.1 25 50.0-150 5.71 27


    (S) 
a,a,a-Trifluorotoluene(FID)     107 106  77.0-120     
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QUALITY CONTROL SUMMARYWG1877111
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 0 0 9 4 0 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1 , 1 2 , 1 3


Method Blank (MB)


(MB) R3802182-3  06/10/22 00:31


 MB Result MB Qualifier MB MDL MB RDL


Analyte mg/kg mg/kg mg/kg


Benzene U 0.000467 0.00100


Toluene U 0.00130 0.00500


Ethylbenzene U 0.000737 0.00250


Xylenes, Total U 0.000880 0.00650


Methyl tert-butyl ether U 0.000350 0.00100


1,2-Dichloroethane U 0.000649 0.00250


Naphthalene U 0.00488 0.0125


    (S) Toluene-d8 97.2   75.0-131


    (S) 4-Bromofluorobenzene 103   67.0-138


    (S) 1,2-Dichloroethane-d4 103   70.0-130


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3802182-1  06/09/22 23:13 • (LCSD) R3802182-2  06/09/22 23:32


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte mg/kg mg/kg mg/kg % % % % %


Benzene 0.125 0.112 0.120 89.6 96.0 70.0-123 6.90 20


Toluene 0.125 0.107 0.117 85.6 93.6 75.0-121 8.93 20


Ethylbenzene 0.125 0.103 0.115 82.4 92.0 74.0-126 11.0 20


Xylenes, Total 0.375 0.322 0.342 85.9 91.2 72.0-127 6.02 20


Methyl tert-butyl ether 0.125 0.135 0.147 108 118 66.0-132 8.51 20


1,2-Dichloroethane 0.125 0.129 0.138 103 110 65.0-131 6.74 20


Naphthalene 0.125 0.120 0.134 96.0 107 59.0-130 11.0 20


    (S) Toluene-d8    94.7 95.7 75.0-131     


    (S) 4-Bromofluorobenzene    106 105 67.0-138     


    (S) 1,2-Dichloroethane-d4    109 111 70.0-130     


L1501373-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1501373-04  06/10/22 06:33 • (MS) R3802182-4  06/10/22 07:12 • (MSD) R3802182-5  06/10/22 07:31


 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte mg/kg mg/kg mg/kg mg/kg % % % % %


Benzene 0.125 U 0.119 0.121 95.2 96.8 1 10.0-149 1.67 37


Toluene 0.125 U 0.120 0.123 96.0 98.4 1 10.0-156 2.47 38


Ethylbenzene 0.125 U 0.111 0.118 88.8 94.4 1 10.0-160 6.11 38


Xylenes, Total 0.375 U 0.333 0.357 88.8 95.2 1 10.0-160 6.96 38


Methyl tert-butyl ether 0.125 U 0.113 0.110 90.4 88.0 1 11.0-147 2.69 35


1,2-Dichloroethane 0.125 U 0.121 0.125 96.8 100 1 10.0-148 3.25 35


Naphthalene 0.125 U 0.127 0.136 102 109 1 10.0-160 6.84 36
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QUALITY CONTROL SUMMARYWG1877111
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 0 0 9 4 0 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1 , 1 2 , 1 3


L1501373-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1501373-04  06/10/22 06:33 • (MS) R3802182-4  06/10/22 07:12 • (MSD) R3802182-5  06/10/22 07:31


 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte mg/kg mg/kg mg/kg mg/kg % % % % %


    (S) Toluene-d8     96.8 97.8  75.0-131     


    (S) 4-Bromofluorobenzene     104 104  67.0-138     


    (S) 1,2-Dichloroethane-d4     102 101  70.0-130     
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QUALITY CONTROL SUMMARYWG1879138
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  N W T P H D X - N O  S G T L 1 5 0 0 9 4 0 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 1 3


Method Blank (MB)


(MB) R3803310-1  06/15/22 02:04


 MB Result MB Qualifier MB MDL MB RDL


Analyte mg/kg mg/kg mg/kg


Diesel Range Organics (DRO) U 1.33 4.00


Residual Range Organics (RRO) U 3.33 10.0


    (S) o-Terphenyl 60.5   18.0-148


Laboratory Control Sample (LCS)


(LCS) R3803310-2  06/15/22 02:17


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte mg/kg mg/kg % %


Diesel Range Organics (DRO) 50.0 31.4 62.8 50.0-150


    (S) o-Terphenyl   68.6 18.0-148  


L1500940-04 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1500940-04  06/15/22 02:56 • (MS) R3803310-3  06/15/22 03:09 • (MSD) R3803310-4  06/15/22 03:22


 Spike Amount 
(dry)


Original Result 
(dry) MS Result (dry) MSD Result 


(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte mg/kg mg/kg mg/kg mg/kg % % % % %


Diesel Range Organics (DRO) 60.1 U 32.6 34.5 54.2 57.5 1 50.0-150 5.86 20


    (S) o-Terphenyl     54.0 55.8  18.0-148     
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QUALITY CONTROL SUMMARYWG1879850
S e m i - V o l a t i l e  O r g a n i c  C o m p o u n d s   ( G C )  b y  M e t h o d  N W T P H D X - N O  S G T L 1 5 0 0 9 4 0 - 0 8 , 0 9 , 1 0 , 1 1 , 1 2


Method Blank (MB)


(MB) R3803772-1  06/16/22 04:51


 MB Result MB Qualifier MB MDL MB RDL


Analyte mg/kg mg/kg mg/kg


Diesel Range Organics (DRO) U 1.33 4.00


Residual Range Organics (RRO) U 3.33 10.0


    (S) o-Terphenyl 84.8   18.0-148


Laboratory Control Sample (LCS)


(LCS) R3803772-2  06/16/22 05:16


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte mg/kg mg/kg % %


Diesel Range Organics (DRO) 50.0 35.5 71.0 50.0-150


    (S) o-Terphenyl   70.6 18.0-148  


L1500768-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1500768-01  06/16/22 11:38 • (MS) R3803772-3  06/16/22 11:52 • (MSD) R3803772-4  06/16/22 12:06


 Spike Amount 
(dry)


Original Result 
(dry) MS Result (dry) MSD Result 


(dry) MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte mg/kg mg/kg mg/kg mg/kg % % % % %


Diesel Range Organics (DRO) 68.6 40.6 133 74.4 135 49.0 1 50.0-150 J3 J6 56.8 20


    (S) o-Terphenyl     52.6 32.5  18.0-148     
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GLOSSARY OF TERMS


Guide to Reading and Understanding Your Laboratory Report


The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.


Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.


Abbreviations and Definitions


(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry report basis for soils].


MDL Method Detection Limit.


MDL (dry) Method Detection Limit.


RDL Reported Detection Limit.


RDL (dry) Reported Detection Limit.


Rec. Recovery.


RPD Relative Percent Difference.


SDG Sample Delivery Group.


(S)
Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control Sample/Duplicate and 
Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring recovery. Surrogates are not expected to be 
detected in all environmental media.


U Not detected at the Reporting Limit (or MDL where applicable).


Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.


Dilution


If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.


Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.


Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.


Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.


Result


The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.


Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.


Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.


Quality Control 
Summary (Qc)


This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.


Sample Chain of 
Custody (Sc)


This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.


Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.


Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.


Qualifier Description


B The same analyte is found in the associated blank.


J The identification of the analyte is acceptable; the reported value is an estimate.


J3 The associated batch QC was outside the established quality control range for precision.


J6 The sample matrix interfered with the ability to make any accurate determination; spike value is low.
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Pace Analytical National    12065 Lebanon Rd Mount Juliet, TN 37122
Alabama 40660  Nebraska NE-OS-15-05


Alaska 17-026  Nevada TN000032021-1


Arizona AZ0612  New Hampshire 2975


Arkansas 88-0469  New Jersey–NELAP TN002


California 2932  New Mexico ¹ TN00003


Colorado TN00003  New York 11742


Connecticut PH-0197  North Carolina Env375


Florida E87487  North Carolina ¹ DW21704


Georgia NELAP  North Carolina ³ 41


Georgia ¹ 923  North Dakota R-140


Idaho TN00003  Ohio–VAP CL0069


Illinois 200008  Oklahoma 9915


Indiana C-TN-01  Oregon TN200002


Iowa 364  Pennsylvania 68-02979


Kansas E-10277  Rhode Island LAO00356


Kentucky ¹ ⁶ KY90010  South Carolina 84004002


Kentucky ² 16  South Dakota n/a


Louisiana AI30792  Tennessee ¹ ⁴ 2006


Louisiana LA018  Texas T104704245-20-18


Maine TN00003  Texas ⁵ LAB0152


Maryland 324  Utah TN000032021-11


Massachusetts M-TN003  Vermont VT2006


Michigan 9958  Virginia 110033


Minnesota 047-999-395  Washington C847


Mississippi TN00003  West Virginia 233


Missouri 340  Wisconsin 998093910


Montana CERT0086  Wyoming A2LA


A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789


A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01


Canada 1461.01  USDA P330-15-00234


EPA–Crypto TN00003    


ACCREDITATIONS & LOCATIONS


 


¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable


* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 


* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace Analytical.
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ANALYTICAL REPORT
July 07,  2022


Arcadis - Chevron - WA


Sample Delivery Group: L1505635


Samples Received: 06/16/2022


Project Number: 30064302.19.45


Description: 90129


Site: 4700 BROOKLYN AVE NE SEATTLE


Report To: Ada Hamilton


1100 Olive Way


Suite 800


Seattle, WA  98101


Entire Report Reviewed By:


July 07,  2022


[Preliminary Report]


Brian Ford
Pro ject  Manager


Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.


Pace Analytical National
12065 Lebanon  Rd   Mount  Ju l ie t ,  TN  37122   615 -758-5858  800-767-5859  www.pacenat iona l . com
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SAMPLE SUMMARY


Collected by Collected date/time Received date/time


MW-19-W-20220613  L1505635-01  GW Andrew Waser 06/13/22 10:27 06/16/22 09:00


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1886033 1 07/07/22 03:54 07/07/22 13:53 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1882381 1 06/20/22 17:29 06/20/22 17:29 MGF Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1881638 1 06/19/22 17:28 06/19/22 17:28 JAH Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1882034 1.07 06/20/22 12:55 06/21/22 00:32 HMH Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-20-W-20220613  L1505635-02  GW Andrew Waser 06/13/22 11:14 06/16/22 09:00


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1886033 1 07/07/22 03:54 07/07/22 13:57 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1882381 1 06/20/22 17:51 06/20/22 17:51 MGF Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1881638 1 06/19/22 20:25 06/19/22 20:25 JAH Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1883676 5 06/23/22 11:08 06/23/22 11:08 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1882034 1 06/20/22 12:55 06/21/22 00:08 HMH Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-21-W-20220613  L1505635-03  GW Andrew Waser 06/13/22 11:57 06/16/22 09:00


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1886033 1 07/07/22 03:54 07/07/22 14:00 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1882381 1 06/20/22 18:12 06/20/22 18:12 MGF Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1881638 1 06/19/22 17:48 06/19/22 17:48 JAH Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1882034 1.05 06/20/22 12:55 06/21/22 00:56 HMH Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-22-W-20220613  L1505635-04  GW Andrew Waser 06/13/22 12:27 06/16/22 09:00


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1886033 1 07/07/22 03:54 07/07/22 14:03 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1882381 1 06/20/22 18:34 06/20/22 18:34 MGF Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1881638 10 06/19/22 20:45 06/19/22 20:45 JAH Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1883676 10 06/23/22 11:27 06/23/22 11:27 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1882034 1.01 06/20/22 12:55 06/21/22 01:08 HMH Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-23-W-20220613  L1505635-05  GW Andrew Waser 06/13/22 12:57 06/16/22 09:00


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1886033 1 07/07/22 03:54 07/07/22 14:06 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1882381 1 06/20/22 18:55 06/20/22 18:55 MGF Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1883931 10 06/23/22 16:58 06/23/22 16:58 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1882034 1 06/20/22 12:55 06/21/22 01:20 HMH Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-27-W-20220613  L1505635-06  GW Andrew Waser 06/13/22 15:16 06/16/22 09:00


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1886033 1 07/07/22 03:54 07/07/22 14:10 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1882381 1 06/20/22 19:16 06/20/22 19:16 MGF Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1883931 25 06/23/22 17:17 06/23/22 17:17 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1882034 1 06/20/22 12:55 06/21/22 01:32 HMH Mt. Juliet, TN
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SAMPLE SUMMARY


Collected by Collected date/time Received date/time


MW-28-W-20220613  L1505635-07  GW Andrew Waser 06/13/22 15:52 06/16/22 09:00


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1886033 1 07/07/22 03:54 07/07/22 14:13 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1882381 1 06/20/22 19:38 06/20/22 19:38 MGF Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1883931 20 06/23/22 17:37 06/23/22 17:37 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1882034 1.01 06/20/22 12:55 06/21/22 01:44 HMH Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-31-W-20220613  L1505635-08  GW Andrew Waser 06/13/22 14:45 06/16/22 09:00


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1886036 1 07/06/22 13:12 07/06/22 20:42 LD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1882381 1 06/20/22 19:59 06/20/22 19:59 MGF Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1883931 1 06/23/22 13:24 06/23/22 13:24 ADM Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1885163 20 06/24/22 14:53 06/24/22 14:53 JHH Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1882034 1 06/20/22 12:55 06/21/22 01:56 HMH Mt. Juliet, TN


Collected by Collected date/time Received date/time


BD-W-20220613  L1505635-09  GW Andrew Waser 06/13/22 12:00 06/16/22 09:00


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1886036 1 07/06/22 13:12 07/06/22 20:55 LD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1882381 1 06/20/22 20:21 06/20/22 20:21 MGF Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1883931 1 06/23/22 18:16 06/23/22 18:16 ADM Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1885163 100 06/24/22 15:12 06/24/22 15:12 JHH Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1882034 1.09 06/20/22 12:55 06/21/22 02:08 HMH Mt. Juliet, TN


Collected by Collected date/time Received date/time


TB-1-20220613  L1505635-10  GW Andrew Waser 06/13/22 09:00 06/16/22 09:00


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Volatile Organic Compounds (GC/MS) by Method 8260D WG1883779 1 06/22/22 18:28 06/22/22 18:28 JAH Mt. Juliet, TN
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CASE NARRATIVE


All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All Method and Batch Quality Control 
are within established criteria except where addressed in this case narrative, a non-conformance form 
or properly qualified within the sample results. By my digital signature below, I affirm to the best of my 
knowledge, all problems/anomalies observed by the laboratory as having the potential to affect the 
quality of the data have been identified by the laboratory, and no information or data have been 
knowingly withheld that would affect the quality of the data.


[Preliminary Report]


Brian Ford
Pro jec t  Manager
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SAMPLE RESULTS - 01
L 1 5 0 5 6 3 5


MW-19-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 0 : 2 7


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 13:53 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 51.6 B J 31.6 100 1 06/20/2022 17:29 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 98.9 78.0-120 06/20/2022 17:29 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene U 0.0160 0.0400 1 06/19/2022 17:28 WG1881638


1,2-Dichloroethane U 0.0190 0.100 1 06/19/2022 17:28 WG1881638


cis-1,2-Dichloroethene U 0.0276 0.100 1 06/19/2022 17:28 WG1881638


trans-1,2-Dichloroethene U 0.0572 0.200 1 06/19/2022 17:28 WG1881638


Ethylbenzene U 0.0212 0.100 1 06/19/2022 17:28 WG1881638


Methyl tert-butyl ether U C3 0.0118 0.0400 1 06/19/2022 17:28 WG1881638


Tetrachloroethene 0.172 0.0280 0.100 1 06/19/2022 17:28 WG1881638


Toluene U 0.0500 0.200 1 06/19/2022 17:28 WG1881638


Trichloroethene U 0.0160 0.0400 1 06/19/2022 17:28 WG1881638


Vinyl chloride U 0.0273 0.100 1 06/19/2022 17:28 WG1881638


Xylenes, Total U 0.191 0.260 1 06/19/2022 17:28 WG1881638


    (S) Toluene-d8 110 75.0-131 06/19/2022 17:28 WG1881638


    (S) 4-Bromofluorobenzene 101 67.0-138 06/19/2022 17:28 WG1881638


    (S) 1,2-Dichloroethane-d4 93.3 70.0-130 06/19/2022 17:28 WG1881638


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00574 0.0214 1.07 06/21/2022 00:32 WG1882034
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Kennedy Jenks

Sticky Note

Prior to December 2021 event, Table 2 reports the RDL for non-detect results, not the MDL.  For this sample (June 2022) in Table 2, the MDL is presented (< 0.849 µg/L instead of < 2.00 µg/L).







SAMPLE RESULTS - 02
L 1 5 0 5 6 3 5


MW-20-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 1 : 1 4


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 13:57 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 111 B 31.6 100 1 06/20/2022 17:51 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 98.4 78.0-120 06/20/2022 17:51 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene U 0.0160 0.0400 1 06/19/2022 20:25 WG1881638


1,2-Dichloroethane U 0.0190 0.100 1 06/19/2022 20:25 WG1881638


cis-1,2-Dichloroethene 5.04 0.0276 0.100 1 06/19/2022 20:25 WG1881638


trans-1,2-Dichloroethene 0.253 0.0572 0.200 1 06/19/2022 20:25 WG1881638


Ethylbenzene U 0.0212 0.100 1 06/19/2022 20:25 WG1881638


Methyl tert-butyl ether U C3 0.0118 0.0400 1 06/19/2022 20:25 WG1881638


Tetrachloroethene 125 0.140 0.500 5 06/23/2022 11:08 WG1883676


Toluene U 0.0500 0.200 1 06/19/2022 20:25 WG1881638


Trichloroethene 13.3 0.0160 0.0400 1 06/19/2022 20:25 WG1881638


Vinyl chloride U 0.0273 0.100 1 06/19/2022 20:25 WG1881638


Xylenes, Total U 0.191 0.260 1 06/19/2022 20:25 WG1881638


    (S) Toluene-d8 114 75.0-131 06/19/2022 20:25 WG1881638


    (S) Toluene-d8 96.1 75.0-131 06/23/2022 11:08 WG1883676


    (S) 4-Bromofluorobenzene 101 67.0-138 06/19/2022 20:25 WG1881638


    (S) 4-Bromofluorobenzene 97.2 67.0-138 06/23/2022 11:08 WG1883676


    (S) 1,2-Dichloroethane-d4 89.8 70.0-130 06/19/2022 20:25 WG1881638


    (S) 1,2-Dichloroethane-d4 113 70.0-130 06/23/2022 11:08 WG1883676


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 06/21/2022 00:08 WG1882034
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SAMPLE RESULTS - 03
L 1 5 0 5 6 3 5


MW-21-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 1 : 5 7


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 14:00 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 51.5 B J 31.6 100 1 06/20/2022 18:12 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 100 78.0-120 06/20/2022 18:12 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene U 0.0160 0.0400 1 06/19/2022 17:48 WG1881638


1,2-Dichloroethane U 0.0190 0.100 1 06/19/2022 17:48 WG1881638


cis-1,2-Dichloroethene U 0.0276 0.100 1 06/19/2022 17:48 WG1881638


trans-1,2-Dichloroethene U 0.0572 0.200 1 06/19/2022 17:48 WG1881638


Ethylbenzene U 0.0212 0.100 1 06/19/2022 17:48 WG1881638


Methyl tert-butyl ether U C3 0.0118 0.0400 1 06/19/2022 17:48 WG1881638


Tetrachloroethene U 0.0280 0.100 1 06/19/2022 17:48 WG1881638


Toluene U 0.0500 0.200 1 06/19/2022 17:48 WG1881638


Trichloroethene U 0.0160 0.0400 1 06/19/2022 17:48 WG1881638


Vinyl chloride U 0.0273 0.100 1 06/19/2022 17:48 WG1881638


Xylenes, Total U 0.191 0.260 1 06/19/2022 17:48 WG1881638


    (S) Toluene-d8 110 75.0-131 06/19/2022 17:48 WG1881638


    (S) 4-Bromofluorobenzene 95.0 67.0-138 06/19/2022 17:48 WG1881638


    (S) 1,2-Dichloroethane-d4 94.1 70.0-130 06/19/2022 17:48 WG1881638


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00563 0.0210 1.05 06/21/2022 00:56 WG1882034
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SAMPLE RESULTS - 04
L 1 5 0 5 6 3 5


MW-22-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 2 : 2 7


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 14:03 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 555 B 31.6 100 1 06/20/2022 18:34 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 95.4 78.0-120 06/20/2022 18:34 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene 5.37 0.160 0.400 10 06/19/2022 20:45 WG1881638


1,2-Dichloroethane U 0.190 1.00 10 06/19/2022 20:45 WG1881638


cis-1,2-Dichloroethene 504 0.276 1.00 10 06/19/2022 20:45 WG1881638


trans-1,2-Dichloroethene 7.28 0.572 2.00 10 06/19/2022 20:45 WG1881638


Ethylbenzene U 0.212 1.00 10 06/19/2022 20:45 WG1881638


Methyl tert-butyl ether U C3 0.118 0.400 10 06/19/2022 20:45 WG1881638


Tetrachloroethene 0.510 J 0.280 1.00 10 06/23/2022 11:27 WG1883676


Toluene U 0.500 2.00 10 06/19/2022 20:45 WG1881638


Trichloroethene 296 0.160 0.400 10 06/19/2022 20:45 WG1881638


Vinyl chloride 2.99 0.273 1.00 10 06/19/2022 20:45 WG1881638


Xylenes, Total U 1.91 2.60 10 06/19/2022 20:45 WG1881638


    (S) Toluene-d8 109 75.0-131 06/19/2022 20:45 WG1881638


    (S) Toluene-d8 96.5 75.0-131 06/23/2022 11:27 WG1883676


    (S) 4-Bromofluorobenzene 97.6 67.0-138 06/19/2022 20:45 WG1881638


    (S) 4-Bromofluorobenzene 96.1 67.0-138 06/23/2022 11:27 WG1883676


    (S) 1,2-Dichloroethane-d4 88.5 70.0-130 06/19/2022 20:45 WG1881638


    (S) 1,2-Dichloroethane-d4 111 70.0-130 06/23/2022 11:27 WG1883676


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00541 0.0202 1.01 06/21/2022 01:08 WG1882034
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SAMPLE RESULTS - 05
L 1 5 0 5 6 3 5


MW-23-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 2 : 5 7


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 14:06 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 382 B 31.6 100 1 06/20/2022 18:55 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 97.3 78.0-120 06/20/2022 18:55 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene 4.05 0.160 0.400 10 06/23/2022 16:58 WG1883931


1,2-Dichloroethane U 0.190 1.00 10 06/23/2022 16:58 WG1883931


cis-1,2-Dichloroethene 436 0.276 1.00 10 06/23/2022 16:58 WG1883931


trans-1,2-Dichloroethene 16.3 0.572 2.00 10 06/23/2022 16:58 WG1883931


Ethylbenzene U 0.212 1.00 10 06/23/2022 16:58 WG1883931


Methyl tert-butyl ether U 0.118 0.400 10 06/23/2022 16:58 WG1883931


Tetrachloroethene U 0.280 1.00 10 06/23/2022 16:58 WG1883931


Toluene U 0.500 2.00 10 06/23/2022 16:58 WG1883931


Trichloroethene 43.2 0.160 0.400 10 06/23/2022 16:58 WG1883931


Vinyl chloride 3.75 C3 0.273 1.00 10 06/23/2022 16:58 WG1883931


Xylenes, Total U 1.91 2.60 10 06/23/2022 16:58 WG1883931


    (S) Toluene-d8 96.6 75.0-131 06/23/2022 16:58 WG1883931


    (S) 4-Bromofluorobenzene 96.8 67.0-138 06/23/2022 16:58 WG1883931


    (S) 1,2-Dichloroethane-d4 111 70.0-130 06/23/2022 16:58 WG1883931


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 06/21/2022 01:20 WG1882034
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SAMPLE RESULTS - 06
L 1 5 0 5 6 3 5


MW-27-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 5 : 1 6


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 14:10 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 2160 31.6 100 1 06/20/2022 19:16 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 105 78.0-120 06/20/2022 19:16 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene 2.05 0.400 1.00 25 06/23/2022 17:17 WG1883931


1,2-Dichloroethane U 0.475 2.50 25 06/23/2022 17:17 WG1883931


cis-1,2-Dichloroethene 270 0.690 2.50 25 06/23/2022 17:17 WG1883931


trans-1,2-Dichloroethene 43.9 1.43 5.00 25 06/23/2022 17:17 WG1883931


Ethylbenzene 9.40 0.530 2.50 25 06/23/2022 17:17 WG1883931


Methyl tert-butyl ether U 0.295 1.00 25 06/23/2022 17:17 WG1883931


Tetrachloroethene U 0.700 2.50 25 06/23/2022 17:17 WG1883931


Toluene 1.43 J 1.25 5.00 25 06/23/2022 17:17 WG1883931


Trichloroethene 762 0.400 1.00 25 06/23/2022 17:17 WG1883931


Vinyl chloride 7.57 C3 0.682 2.50 25 06/23/2022 17:17 WG1883931


Xylenes, Total U 4.78 6.50 25 06/23/2022 17:17 WG1883931


    (S) Toluene-d8 94.4 75.0-131 06/23/2022 17:17 WG1883931


    (S) 4-Bromofluorobenzene 95.0 67.0-138 06/23/2022 17:17 WG1883931


    (S) 1,2-Dichloroethane-d4 109 70.0-130 06/23/2022 17:17 WG1883931


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 06/21/2022 01:32 WG1882034
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SAMPLE RESULTS - 07
L 1 5 0 5 6 3 5


MW-28-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 5 : 5 2


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 14:13 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 2460 31.6 100 1 06/20/2022 19:38 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 99.7 78.0-120 06/20/2022 19:38 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene 4.54 0.320 0.800 20 06/23/2022 17:37 WG1883931


1,2-Dichloroethane U 0.380 2.00 20 06/23/2022 17:37 WG1883931


cis-1,2-Dichloroethene 67.6 0.552 2.00 20 06/23/2022 17:37 WG1883931


trans-1,2-Dichloroethene 3.52 J 1.14 4.00 20 06/23/2022 17:37 WG1883931


Ethylbenzene 96.5 0.424 2.00 20 06/23/2022 17:37 WG1883931


Methyl tert-butyl ether U 0.236 0.800 20 06/23/2022 17:37 WG1883931


Tetrachloroethene 97.6 0.560 2.00 20 06/23/2022 17:37 WG1883931


Toluene 1.42 J 1.00 4.00 20 06/23/2022 17:37 WG1883931


Trichloroethene 623 0.320 0.800 20 06/23/2022 17:37 WG1883931


Vinyl chloride U C3 0.546 2.00 20 06/23/2022 17:37 WG1883931


Xylenes, Total 13.0 3.82 5.20 20 06/23/2022 17:37 WG1883931


    (S) Toluene-d8 96.8 75.0-131 06/23/2022 17:37 WG1883931


    (S) 4-Bromofluorobenzene 96.5 67.0-138 06/23/2022 17:37 WG1883931


    (S) 1,2-Dichloroethane-d4 113 70.0-130 06/23/2022 17:37 WG1883931


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00541 0.0202 1.01 06/21/2022 01:44 WG1882034
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SAMPLE RESULTS - 08
L 1 5 0 5 6 3 5


MW-31-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 4 : 4 5


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/06/2022 20:42 WG1886036


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 594 31.6 100 1 06/20/2022 19:59 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 93.8 78.0-120 06/20/2022 19:59 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene 37.7 0.0160 0.0400 1 06/23/2022 13:24 WG1883931


1,2-Dichloroethane U 0.0190 0.100 1 06/23/2022 13:24 WG1883931


cis-1,2-Dichloroethene 462 0.552 2.00 20 06/24/2022 14:53 WG1885163


trans-1,2-Dichloroethene 11.7 0.0572 0.200 1 06/23/2022 13:24 WG1883931


Ethylbenzene 0.0450 J 0.0212 0.100 1 06/23/2022 13:24 WG1883931


Methyl tert-butyl ether U 0.0118 0.0400 1 06/23/2022 13:24 WG1883931


Tetrachloroethene 0.0760 J 0.0280 0.100 1 06/23/2022 13:24 WG1883931


Toluene 0.300 0.0500 0.200 1 06/23/2022 13:24 WG1883931


Trichloroethene 60.8 0.0160 0.0400 1 06/23/2022 13:24 WG1883931


Vinyl chloride 32.0 C3 0.0273 0.100 1 06/23/2022 13:24 WG1883931


Xylenes, Total U 0.191 0.260 1 06/23/2022 13:24 WG1883931


    (S) Toluene-d8 97.1 75.0-131 06/23/2022 13:24 WG1883931


    (S) Toluene-d8 101 75.0-131 06/24/2022 14:53 WG1885163


    (S) 4-Bromofluorobenzene 98.1 67.0-138 06/23/2022 13:24 WG1883931


    (S) 4-Bromofluorobenzene 109 67.0-138 06/24/2022 14:53 WG1885163


    (S) 1,2-Dichloroethane-d4 113 70.0-130 06/23/2022 13:24 WG1883931


    (S) 1,2-Dichloroethane-d4 116 70.0-130 06/24/2022 14:53 WG1885163


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 06/21/2022 01:56 WG1882034
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SAMPLE RESULTS - 09
L 1 5 0 5 6 3 5


BD-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 2 : 0 0


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/06/2022 20:55 WG1886036


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 2240 31.6 100 1 06/20/2022 20:21 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 98.3 78.0-120 06/20/2022 20:21 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene 2.02 0.0160 0.0400 1 06/23/2022 18:16 WG1883931


1,2-Dichloroethane U 0.0190 0.100 1 06/23/2022 18:16 WG1883931


cis-1,2-Dichloroethene 275 2.76 10.0 100 06/24/2022 15:12 WG1885163


trans-1,2-Dichloroethene 46.8 0.0572 0.200 1 06/23/2022 18:16 WG1883931


Ethylbenzene 9.87 0.0212 0.100 1 06/23/2022 18:16 WG1883931


Methyl tert-butyl ether U 0.0118 0.0400 1 06/23/2022 18:16 WG1883931


Tetrachloroethene 0.166 0.0280 0.100 1 06/23/2022 18:16 WG1883931


Toluene 0.380 0.0500 0.200 1 06/23/2022 18:16 WG1883931


Trichloroethene 842 1.60 4.00 100 06/24/2022 15:12 WG1885163


Vinyl chloride 9.29 C3 0.0273 0.100 1 06/23/2022 18:16 WG1883931


Xylenes, Total 1.08 0.191 0.260 1 06/23/2022 18:16 WG1883931


    (S) Toluene-d8 82.8 75.0-131 06/23/2022 18:16 WG1883931


    (S) Toluene-d8 100 75.0-131 06/24/2022 15:12 WG1885163


    (S) 4-Bromofluorobenzene 90.7 67.0-138 06/23/2022 18:16 WG1883931


    (S) 4-Bromofluorobenzene 105 67.0-138 06/24/2022 15:12 WG1885163


    (S) 1,2-Dichloroethane-d4 116 70.0-130 06/23/2022 18:16 WG1883931


    (S) 1,2-Dichloroethane-d4 114 70.0-130 06/24/2022 15:12 WG1885163


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00584 0.0218 1.09 06/21/2022 02:08 WG1882034
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SAMPLE RESULTS - 10
L 1 5 0 5 6 3 5


TB-1-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  0 9 : 0 0


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene U 0.0941 1.00 1 06/22/2022 18:28 WG1883779


Toluene U 0.278 1.00 1 06/22/2022 18:28 WG1883779


Ethylbenzene U 0.137 1.00 1 06/22/2022 18:28 WG1883779


Total Xylenes U 0.174 3.00 1 06/22/2022 18:28 WG1883779


    (S) Toluene-d8 105 80.0-120 06/22/2022 18:28 WG1883779


    (S) 4-Bromofluorobenzene 101 77.0-126 06/22/2022 18:28 WG1883779


    (S) 1,2-Dichloroethane-d4 101 70.0-130 06/22/2022 18:28 WG1883779
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QUALITY CONTROL SUMMARYWG1886033
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 B L 1 5 0 5 6 3 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7


Method Blank (MB)


(MB) R3812036-1  07/07/22 12:24


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Lead U 0.849 2.00


Laboratory Control Sample (LCS)


(LCS) R3812036-2  07/07/22 12:27


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte ug/l ug/l % %


Lead 50.0 46.6 93.1 80.0-120


L1505495-02 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1505495-02  07/07/22 12:30 • (MS) R3812036-4  07/07/22 12:37 • (MSD) R3812036-5  07/07/22 12:40


 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l ug/l % % % % %


Lead 50.0 U 47.5 46.4 95.0 92.7 1 75.0-125 2.41 20
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QUALITY CONTROL SUMMARYWG1886036
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 B L 1 5 0 5 6 3 5 - 0 8 , 0 9


Method Blank (MB)


(MB) R3811678-1  07/06/22 20:35


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Lead U 0.849 2.00


Laboratory Control Sample (LCS)


(LCS) R3811678-2  07/06/22 20:38


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte ug/l ug/l % %


Lead 50.0 49.8 99.7 80.0-120


L1505635-08 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1505635-08  07/06/22 20:42 • (MS) R3811678-4  07/06/22 20:49 • (MSD) R3811678-5  07/06/22 20:52


 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l ug/l % % % % %


Lead 50.0 U 50.8 49.3 102 98.7 1 75.0-125 2.98 20
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QUALITY CONTROL SUMMARYWG1882381
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  N W T P H G X L 1 5 0 5 6 3 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9


Method Blank (MB)


(MB) R3806634-2  06/20/22 14:17


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Gasoline Range 
Organics-NWTPH 58.5 J 31.6 100


    (S) 
a,a,a-Trifluorotoluene(FID) 98.2   78.0-120


Laboratory Control Sample (LCS)


(LCS) R3806634-1  06/20/22 13:31


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte ug/l ug/l % %


Gasoline Range 
Organics-NWTPH 5500 5390 98.0 70.0-124


    (S) 
a,a,a-Trifluorotoluene(FID)   109 78.0-120  
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QUALITY CONTROL SUMMARYWG1881638
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 0 5 6 3 5 - 0 1 , 0 2 , 0 3 , 0 4


Method Blank (MB)


(MB) R3806086-2  06/19/22 14:12


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Benzene U 0.0160 0.0400


1,2-Dichloroethane U 0.0190 0.100


cis-1,2-Dichloroethene U 0.0276 0.100


trans-1,2-Dichloroethene U 0.0572 0.200


Ethylbenzene U 0.0212 0.100


Methyl tert-butyl ether U 0.0118 0.0400


Tetrachloroethene U 0.0280 0.100


Toluene U 0.0500 0.200


Trichloroethene U 0.0160 0.0400


Vinyl chloride U 0.0273 0.100


Xylenes, Total U 0.191 0.260


    (S) Toluene-d8 108   75.0-131


    (S) 4-Bromofluorobenzene 95.6   67.0-138


    (S) 1,2-Dichloroethane-d4 89.7   70.0-130


Laboratory Control Sample (LCS)


(LCS) R3806086-1  06/19/22 13:13


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte ug/l ug/l % %


Benzene 5.00 4.29 85.8 70.0-123


1,2-Dichloroethane 5.00 4.26 85.2 65.0-131


cis-1,2-Dichloroethene 5.00 4.76 95.2 73.0-125


trans-1,2-Dichloroethene 5.00 4.00 80.0 71.0-125


Ethylbenzene 5.00 4.63 92.6 74.0-126


Methyl tert-butyl ether 5.00 3.94 78.8 66.0-132


Tetrachloroethene 5.00 4.90 98.0 70.0-136


Toluene 5.00 4.46 89.2 75.0-121


Trichloroethene 5.00 4.78 95.6 76.0-126


Vinyl chloride 5.00 4.18 83.6 63.0-134


Xylenes, Total 15.0 13.8 92.0 72.0-127


    (S) Toluene-d8   103 75.0-131  


    (S) 4-Bromofluorobenzene   99.1 67.0-138  


    (S) 1,2-Dichloroethane-d4   99.3 70.0-130  
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QUALITY CONTROL SUMMARYWG1883676
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 0 5 6 3 5 - 0 2 , 0 4


Method Blank (MB)


(MB) R3807135-3  06/23/22 09:51


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Tetrachloroethene U 0.0280 0.100


    (S) Toluene-d8 96.9   75.0-131


    (S) 4-Bromofluorobenzene 99.7   67.0-138


    (S) 1,2-Dichloroethane-d4 114   70.0-130


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3807135-1  06/23/22 08:33 • (LCSD) R3807135-2  06/23/22 08:52


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l % % % % %


Tetrachloroethene 5.00 4.46 4.62 89.2 92.4 70.0-136 3.52 20


    (S) Toluene-d8    95.3 94.4 75.0-131     


    (S) 4-Bromofluorobenzene    99.7 97.6 67.0-138     


    (S) 1,2-Dichloroethane-d4    114 119 70.0-130     
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QUALITY CONTROL SUMMARYWG1883779
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 0 5 6 3 5 - 1 0


Method Blank (MB)


(MB) R3806470-3  06/22/22 17:08


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Benzene U 0.0941 1.00


Toluene U 0.278 1.00


Ethylbenzene U 0.137 1.00


Xylenes, Total U 0.174 3.00


    (S) Toluene-d8 106   80.0-120


    (S) 4-Bromofluorobenzene 100   77.0-126


    (S) 1,2-Dichloroethane-d4 99.7   70.0-130


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3806470-1  06/22/22 16:07 • (LCSD) R3806470-2  06/22/22 16:27


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l % % % % %


Benzene 5.00 5.18 4.91 104 98.2 70.0-123 5.35 20


Toluene 5.00 5.06 4.71 101 94.2 79.0-120 7.16 20


Ethylbenzene 5.00 4.87 4.64 97.4 92.8 79.0-123 4.84 20


Xylenes, Total 15.0 15.0 14.1 100 94.0 79.0-123 6.19 20


    (S) Toluene-d8    103 102 80.0-120     


    (S) 4-Bromofluorobenzene    100 99.9 77.0-126     


    (S) 1,2-Dichloroethane-d4    103 103 70.0-130     
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QUALITY CONTROL SUMMARYWG1883931
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 0 5 6 3 5 - 0 5 , 0 6 , 0 7 , 0 8 , 0 9


Method Blank (MB)


(MB) R3807136-3  06/23/22 09:51


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Benzene U 0.0160 0.0400


1,2-Dichloroethane U 0.0190 0.100


cis-1,2-Dichloroethene U 0.0276 0.100


trans-1,2-Dichloroethene U 0.0572 0.200


Ethylbenzene U 0.0212 0.100


Methyl tert-butyl ether U 0.0118 0.0400


Tetrachloroethene U 0.0280 0.100


Toluene U 0.0500 0.200


Trichloroethene U 0.0160 0.0400


Vinyl chloride U 0.0273 0.100


Xylenes, Total U 0.191 0.260


    (S) Toluene-d8 96.9   75.0-131


    (S) 4-Bromofluorobenzene 99.7   67.0-138


    (S) 1,2-Dichloroethane-d4 114   70.0-130


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3807136-1  06/23/22 08:33 • (LCSD) R3807136-2  06/23/22 08:52


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l % % % % %


Benzene 5.00 4.71 4.99 94.2 99.8 70.0-123 5.77 20


1,2-Dichloroethane 5.00 5.36 5.46 107 109 65.0-131 1.85 20


cis-1,2-Dichloroethene 5.00 5.23 5.36 105 107 73.0-125 2.46 20


trans-1,2-Dichloroethene 5.00 4.80 5.16 96.0 103 71.0-125 7.23 20


Ethylbenzene 5.00 4.37 4.49 87.4 89.8 74.0-126 2.71 20


Methyl tert-butyl ether 5.00 5.60 5.86 112 117 66.0-132 4.54 20


Tetrachloroethene 5.00 4.46 4.62 89.2 92.4 70.0-136 3.52 20


Toluene 5.00 4.25 4.35 85.0 87.0 75.0-121 2.33 20


Trichloroethene 5.00 4.46 4.82 89.2 96.4 76.0-126 7.76 20


Vinyl chloride 5.00 3.84 4.04 76.8 80.8 63.0-134 5.08 20


Xylenes, Total 15.0 13.1 13.6 87.3 90.7 72.0-127 3.75 20


    (S) Toluene-d8    95.3 94.4 75.0-131     


    (S) 4-Bromofluorobenzene    99.7 97.6 67.0-138     


    (S) 1,2-Dichloroethane-d4    114 119 70.0-130     
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QUALITY CONTROL SUMMARYWG1885163
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 0 5 6 3 5 - 0 8 , 0 9


Method Blank (MB)


(MB) R3807805-3  06/24/22 13:57


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


cis-1,2-Dichloroethene U 0.0276 0.100


Trichloroethene U 0.0160 0.0400


    (S) Toluene-d8 101   75.0-131


    (S) 4-Bromofluorobenzene 107   67.0-138


    (S) 1,2-Dichloroethane-d4 111   70.0-130


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3807805-1  06/24/22 13:01 • (LCSD) R3807805-2  06/24/22 13:19


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l % % % % %


cis-1,2-Dichloroethene 5.00 4.23 4.39 84.6 87.8 73.0-125 3.71 20


Trichloroethene 5.00 4.83 5.12 96.6 102 76.0-126 5.83 20


    (S) Toluene-d8    101 99.3 75.0-131     


    (S) 4-Bromofluorobenzene    109 104 67.0-138     


    (S) 1,2-Dichloroethane-d4    107 116 70.0-130     
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QUALITY CONTROL SUMMARYWG1882034
E D B  /  D B C P  b y  M e t h o d  8 0 1 1 L 1 5 0 5 6 3 5 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9


Method Blank (MB)


(MB) R3806570-1  06/20/22 23:44


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Ethylene Dibromide U 0.00536 0.0200


L1505635-01 Original Sample (OS) • Duplicate (DUP)


(OS) L1505635-01  06/21/22 00:32 • (DUP) R3806570-3  06/21/22 00:20


 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits


Analyte ug/l ug/l % %


Ethylene Dibromide U U 1.02 0.000 20


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3806570-4  06/21/22 02:32 • (LCSD) R3806570-5  06/21/22 05:07


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l % % % % %


Ethylene Dibromide 0.250 0.344 0.333 138 133 60.0-140 3.25 20


L1505635-02 Original Sample (OS) • Matrix Spike (MS)


(OS) L1505635-02  06/21/22 00:08 • (MS) R3806570-2  06/20/22 23:56


 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier


Analyte ug/l ug/l ug/l % %


Ethylene Dibromide 0.101 U 0.106 105 1.01 64.0-159
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GLOSSARY OF TERMS


Guide to Reading and Understanding Your Laboratory Report


The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.


Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.


Abbreviations and Definitions


MDL Method Detection Limit.


RDL Reported Detection Limit.


Rec. Recovery.


RPD Relative Percent Difference.


SDG Sample Delivery Group.


(S)
Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control Sample/Duplicate and 
Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring recovery. Surrogates are not expected to be 
detected in all environmental media.


U Not detected at the Reporting Limit (or MDL where applicable).


Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.


Dilution


If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.


Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.


Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.


Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.


Result


The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.


Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.


Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.


Quality Control 
Summary (Qc)


This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.


Sample Chain of 
Custody (Sc)


This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.


Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.


Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.


Qualifier Description


B The same analyte is found in the associated blank.


C3 The reported concentration is an estimate. The continuing calibration standard associated with this data responded low. 
Method sensitivity check is acceptable.


J The identification of the analyte is acceptable; the reported value is an estimate.
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Pace Analytical National    12065 Lebanon Rd Mount Juliet, TN 37122
Alabama 40660  Nebraska NE-OS-15-05


Alaska 17-026  Nevada TN000032021-1


Arizona AZ0612  New Hampshire 2975


Arkansas 88-0469  New Jersey–NELAP TN002


California 2932  New Mexico ¹ TN00003


Colorado TN00003  New York 11742


Connecticut PH-0197  North Carolina Env375


Florida E87487  North Carolina ¹ DW21704


Georgia NELAP  North Carolina ³ 41


Georgia ¹ 923  North Dakota R-140


Idaho TN00003  Ohio–VAP CL0069


Illinois 200008  Oklahoma 9915


Indiana C-TN-01  Oregon TN200002


Iowa 364  Pennsylvania 68-02979


Kansas E-10277  Rhode Island LAO00356


Kentucky ¹ ⁶ KY90010  South Carolina 84004002


Kentucky ² 16  South Dakota n/a


Louisiana AI30792  Tennessee ¹ ⁴ 2006


Louisiana LA018  Texas T104704245-20-18


Maine TN00003  Texas ⁵ LAB0152


Maryland 324  Utah TN000032021-11


Massachusetts M-TN003  Vermont VT2006


Michigan 9958  Virginia 110033


Minnesota 047-999-395  Washington C847


Mississippi TN00003  West Virginia 233


Missouri 340  Wisconsin 998093910


Montana CERT0086  Wyoming A2LA


A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789


A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01


Canada 1461.01  USDA P330-15-00234


EPA–Crypto TN00003    


ACCREDITATIONS & LOCATIONS


 


¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable


* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 


* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace Analytical.
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ANALYTICAL REPORT
September 07,  2022


Arcadis - Chevron - WA


Sample Delivery Group: L1528316


Samples Received: 08/23/2022


Project Number: 30064302.19.45


Description: 90129


Site: 4700 BROOKLYN AVE NE SEATTLE


Report To: Ada Hamilton


1100 Olive Way


Suite 800


Seattle, WA  98101


Entire Report Reviewed By:


September 07,  2022


[Preliminary Report]


Brian Ford
Pro ject  Manager


Results relate only to the items tested or calibrated and are reported as rounded values. This test report shall not be 
reproduced, except in full, without written approval of the laboratory. Where applicable, sampling conducted by Pace 
Analytical National is performed per guidance provided in laboratory standard operating procedures ENV-SOP-MTJL-0067 and 
ENV-SOP-MTJL-0068. Where sampling conducted by the customer, results relate to the accuracy of the information provided, 
and as the samples are received.


Pace Analytical National
12065 Lebanon  Rd   Mount  Ju l ie t ,  TN  37122   615 -758-5858  800-767-5859  www.pacenat iona l . com
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SAMPLE SUMMARY


Collected by Collected date/time Received date/time


MW-19-W-20220818  L1528316-01  GW Jonah Davis 08/18/22 13:35 08/23/22 08:30


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1916170 1 08/26/22 13:33 08/26/22 16:22 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1917549 1 08/28/22 15:13 08/28/22 15:13 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1918072 1 08/29/22 17:15 08/29/22 17:15 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1916899 1.02 08/26/22 14:04 08/26/22 21:04 CCW Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-20-W-20220818  L1528316-02  GW Jonah Davis 08/18/22 14:10 08/23/22 08:30


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1916170 1 08/26/22 13:33 08/26/22 16:44 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1917549 1 08/28/22 15:35 08/28/22 15:35 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1918072 5 08/29/22 18:31 08/29/22 18:31 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1916899 1.01 08/26/22 14:04 08/26/22 21:16 CCW Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-21-W-20220818  L1528316-03  GW Jonah Davis 08/18/22 10:52 08/23/22 08:30


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1916170 1 08/26/22 13:33 08/26/22 18:06 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1917549 1 08/28/22 15:57 08/28/22 15:57 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1918072 1 08/29/22 17:34 08/29/22 17:34 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1916899 1 08/26/22 14:04 08/26/22 21:28 CCW Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-22-W-20220818  L1528316-04  GW Jonah Davis 08/18/22 10:16 08/23/22 08:30


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1916170 1 08/26/22 13:33 08/26/22 18:09 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1917549 1 08/28/22 16:19 08/28/22 16:19 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1918072 10 08/29/22 19:38 08/29/22 19:38 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1916899 1 08/26/22 14:04 08/26/22 21:40 CCW Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-23-W-20220818  L1528316-05  GW Jonah Davis 08/18/22 09:39 08/23/22 08:30


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1916170 1 08/26/22 13:33 08/26/22 18:12 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1917549 1 08/28/22 16:41 08/28/22 16:41 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1918072 10 08/29/22 19:57 08/29/22 19:57 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1916899 1 08/26/22 14:04 08/26/22 21:52 CCW Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-25-W-20220818  L1528316-06  GW Jonah Davis 08/18/22 11:58 08/23/22 08:30


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1916170 1 08/26/22 13:33 08/26/22 18:15 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1917549 1 08/28/22 17:03 08/28/22 17:03 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1918072 1 08/29/22 17:53 08/29/22 17:53 ADM Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1918432 20 08/30/22 15:32 08/30/22 15:32 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1916899 1 08/26/22 14:04 08/26/22 22:04 CCW Mt. Juliet, TN
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SAMPLE SUMMARY


Collected by Collected date/time Received date/time


MW-27-W-20220818  L1528316-07  GW Jonah Davis 08/18/22 12:30 08/23/22 08:30


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1916170 1 08/26/22 13:33 08/26/22 18:19 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1917549 1 08/28/22 17:25 08/28/22 17:25 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1918072 25 08/29/22 20:16 08/29/22 20:16 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1916899 1.07 08/26/22 14:04 08/26/22 20:52 CCW Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-28-W-20220818  L1528316-08  GW Jonah Davis 08/18/22 13:03 08/23/22 08:30


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1916170 1 08/26/22 13:33 08/26/22 18:22 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1917549 1 08/28/22 17:48 08/28/22 17:48 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1918072 20 08/29/22 20:35 08/29/22 20:35 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1916899 1 08/26/22 14:04 08/26/22 20:28 CCW Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-30-W-20220818  L1528316-09  GW Jonah Davis 08/18/22 09:07 08/23/22 08:30


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1916170 1 08/26/22 13:33 08/26/22 18:25 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1917549 1 08/28/22 18:10 08/28/22 18:10 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1918072 1 08/29/22 18:12 08/29/22 18:12 ADM Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1918432 1 08/30/22 15:12 08/30/22 15:12 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1916899 1.01 08/26/22 14:04 08/26/22 22:16 CCW Mt. Juliet, TN


Collected by Collected date/time Received date/time


MW-31-W-20220818  L1528316-10  GW Jonah Davis 08/18/22 11:25 08/23/22 08:30


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1916170 1 08/26/22 13:33 08/26/22 18:28 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1917549 1 08/28/22 18:57 08/28/22 18:57 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1918072 20 08/29/22 20:54 08/29/22 20:54 ADM Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1916899 1.01 08/26/22 14:04 08/26/22 22:28 CCW Mt. Juliet, TN


Collected by Collected date/time Received date/time


BD-W-20220818  L1528316-11  GW Jonah Davis 08/18/22 12:00 08/23/22 08:30


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Metals (ICPMS) by Method 6020B WG1916170 1 08/26/22 13:33 08/26/22 18:38 JPD Mt. Juliet, TN


Volatile Organic Compounds (GC) by Method NWTPHGX WG1917549 1 08/28/22 19:19 08/28/22 19:19 ACG Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1920159 100 09/01/22 17:42 09/01/22 17:42 GLN Mt. Juliet, TN


Volatile Organic Compounds (GC/MS) by Method 8260D WG1920930 10 09/02/22 16:49 09/02/22 16:49 JHH Mt. Juliet, TN


EDB / DBCP by Method 8011 WG1916899 1.02 08/26/22 14:04 08/26/22 23:16 CCW Mt. Juliet, TN


Collected by Collected date/time Received date/time


TB-1-20220818  L1528316-12  GW Jonah Davis 08/18/22 12:00 08/23/22 08:30


Method Batch Dilution Preparation Analysis Analyst Location


date/time date/time  


Volatile Organic Compounds (GC/MS) by Method 8260D WG1916827 1 08/26/22 03:42 08/26/22 03:42 ACG Mt. Juliet, TN
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CASE NARRATIVE


All sample aliquots were received at the correct temperature, in the proper containers, with the 
appropriate preservatives, and within method specified holding times, unless qualified or notated within
the report.  Where applicable, all MDL (LOD) and RDL (LOQ) values reported for environmental samples
have been corrected for the dilution factor used in the analysis.  All Method and Batch Quality Control 
are within established criteria except where addressed in this case narrative, a non-conformance form 
or properly qualified within the sample results. By my digital signature below, I affirm to the best of my 
knowledge, all problems/anomalies observed by the laboratory as having the potential to affect the 
quality of the data have been identified by the laboratory, and no information or data have been 
knowingly withheld that would affect the quality of the data.


[Preliminary Report]


Brian Ford
Pro jec t  Manager
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SAMPLE RESULTS - 01
L 1 5 2 8 3 1 6


MW-19-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 3 : 3 5


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 08/26/2022 16:22 WG1916170


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH U 31.6 100 1 08/28/2022 15:13 WG1917549


    (S) 
a,a,a-Trifluorotoluene(FID) 108 78.0-120 08/28/2022 15:13 WG1917549


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Acetone 1.27 C3 0.548 1.00 1 08/29/2022 17:15 WG1918072


Acrylonitrile U C3 0.0760 0.500 1 08/29/2022 17:15 WG1918072


Benzene U 0.0160 0.0400 1 08/29/2022 17:15 WG1918072


Bromobenzene U 0.0420 0.500 1 08/29/2022 17:15 WG1918072


Bromochloromethane U 0.0452 0.200 1 08/29/2022 17:15 WG1918072


Bromodichloromethane 0.121 0.0315 0.100 1 08/29/2022 17:15 WG1918072


Bromoform U 0.239 1.00 1 08/29/2022 17:15 WG1918072


Bromomethane U 0.148 0.500 1 08/29/2022 17:15 WG1918072


n-Butylbenzene U 0.153 0.500 1 08/29/2022 17:15 WG1918072


sec-Butylbenzene U 0.101 0.500 1 08/29/2022 17:15 WG1918072


tert-Butylbenzene U 0.0620 0.200 1 08/29/2022 17:15 WG1918072


Carbon disulfide U 0.162 0.500 1 08/29/2022 17:15 WG1918072


Carbon tetrachloride U 0.0432 0.200 1 08/29/2022 17:15 WG1918072


Chlorobenzene U 0.0229 0.100 1 08/29/2022 17:15 WG1918072


Chlorodibromomethane U 0.0180 0.100 1 08/29/2022 17:15 WG1918072


Chloroethane U 0.0432 0.200 1 08/29/2022 17:15 WG1918072


Chloroform 2.73 0.0166 0.100 1 08/29/2022 17:15 WG1918072


Chloromethane U 0.0556 0.500 1 08/29/2022 17:15 WG1918072


2-Chlorotoluene U 0.0368 0.100 1 08/29/2022 17:15 WG1918072


4-Chlorotoluene U 0.0452 0.200 1 08/29/2022 17:15 WG1918072


1,2-Dibromo-3-Chloropropane U 0.204 1.00 1 08/29/2022 17:15 WG1918072


1,2-Dibromoethane U 0.0210 0.100 1 08/29/2022 17:15 WG1918072


Dibromomethane U 0.0400 0.200 1 08/29/2022 17:15 WG1918072


1,2-Dichlorobenzene U 0.0580 0.200 1 08/29/2022 17:15 WG1918072


1,3-Dichlorobenzene U 0.0680 0.200 1 08/29/2022 17:15 WG1918072


1,4-Dichlorobenzene U 0.0788 0.200 1 08/29/2022 17:15 WG1918072


trans-1,4-Dichloro-2-butene U 0.0560 0.200 1 08/29/2022 17:15 WG1918072


Dichlorodifluoromethane U 0.0327 0.100 1 08/29/2022 17:15 WG1918072


1,1-Dichloroethane U 0.0230 0.100 1 08/29/2022 17:15 WG1918072


1,2-Dichloroethane U 0.0190 0.100 1 08/29/2022 17:15 WG1918072


1,1-Dichloroethene U 0.0200 0.100 1 08/29/2022 17:15 WG1918072


cis-1,2-Dichloroethene U 0.0276 0.100 1 08/29/2022 17:15 WG1918072


trans-1,2-Dichloroethene U 0.0572 0.200 1 08/29/2022 17:15 WG1918072


1,2-Dichloropropane U 0.0508 0.200 1 08/29/2022 17:15 WG1918072


1,1-Dichloropropene U 0.0280 0.100 1 08/29/2022 17:15 WG1918072


1,3-Dichloropropane U 0.0700 0.200 1 08/29/2022 17:15 WG1918072


cis-1,3-Dichloropropene U 0.0271 0.100 1 08/29/2022 17:15 WG1918072


trans-1,3-Dichloropropene U 0.0612 0.200 1 08/29/2022 17:15 WG1918072


2,2-Dichloropropane U 0.0317 0.100 1 08/29/2022 17:15 WG1918072


Di-isopropyl ether U C3 0.0140 0.0400 1 08/29/2022 17:15 WG1918072


Ethylbenzene U 0.0212 0.100 1 08/29/2022 17:15 WG1918072


Hexachloro-1,3-butadiene U 0.508 1.00 1 08/29/2022 17:15 WG1918072


2-Hexanone U 0.400 1.00 1 08/29/2022 17:15 WG1918072
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SAMPLE RESULTS - 01
L 1 5 2 8 3 1 6


MW-19-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 3 : 3 5


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


n-Hexane U 0.0424 0.200 1 08/29/2022 17:15 WG1918072


Iodomethane U 0.242 0.500 1 08/29/2022 17:15 WG1918072


Isopropylbenzene U 0.0345 0.100 1 08/29/2022 17:15 WG1918072


p-Isopropyltoluene U 0.0932 0.200 1 08/29/2022 17:15 WG1918072


2-Butanone (MEK) U C3 0.500 1.00 1 08/29/2022 17:15 WG1918072


Methylene Chloride U 0.265 1.00 1 08/29/2022 17:15 WG1918072


4-Methyl-2-pentanone (MIBK) U 0.400 1.00 1 08/29/2022 17:15 WG1918072


Methyl tert-butyl ether U 0.0118 0.0400 1 08/29/2022 17:15 WG1918072


Naphthalene 0.261 J 0.124 0.500 1 08/29/2022 17:15 WG1918072


n-Propylbenzene U 0.0472 0.200 1 08/29/2022 17:15 WG1918072


Styrene U 0.109 0.500 1 08/29/2022 17:15 WG1918072


1,1,1,2-Tetrachloroethane U 0.0200 0.100 1 08/29/2022 17:15 WG1918072


1,1,2,2-Tetrachloroethane U 0.0156 0.100 1 08/29/2022 17:15 WG1918072


1,1,2-Trichlorotrifluoroethane U 0.0270 0.100 1 08/29/2022 17:15 WG1918072


Tetrachloroethene 0.182 0.0280 0.100 1 08/29/2022 17:15 WG1918072


Toluene U 0.0500 0.200 1 08/29/2022 17:15 WG1918072


1,2,3-Trichlorobenzene U C4 0.0250 0.500 1 08/29/2022 17:15 WG1918072


1,2,4-Trichlorobenzene U C4 0.193 0.500 1 08/29/2022 17:15 WG1918072


1,1,1-Trichloroethane U 0.0110 0.100 1 08/29/2022 17:15 WG1918072


1,1,2-Trichloroethane U 0.0353 0.100 1 08/29/2022 17:15 WG1918072


Trichloroethene U 0.0160 0.0400 1 08/29/2022 17:15 WG1918072


Trichlorofluoromethane U 0.0200 0.100 1 08/29/2022 17:15 WG1918072


1,2,3-Trichloropropane U 0.204 0.500 1 08/29/2022 17:15 WG1918072


1,2,4-Trimethylbenzene U 0.0464 0.200 1 08/29/2022 17:15 WG1918072


1,2,3-Trimethylbenzene 0.0740 J 0.0460 0.200 1 08/29/2022 17:15 WG1918072


1,3,5-Trimethylbenzene U 0.0432 0.200 1 08/29/2022 17:15 WG1918072


Vinyl acetate U 0.141 0.500 1 08/29/2022 17:15 WG1918072


Vinyl chloride U 0.0273 0.100 1 08/29/2022 17:15 WG1918072


Xylenes, Total U 0.191 0.260 1 08/29/2022 17:15 WG1918072


    (S) Toluene-d8 111 75.0-131 08/29/2022 17:15 WG1918072


    (S) 4-Bromofluorobenzene 96.3 67.0-138 08/29/2022 17:15 WG1918072


    (S) 1,2-Dichloroethane-d4 106 70.0-130 08/29/2022 17:15 WG1918072


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00547 0.0204 1.02 08/26/2022 21:04 WG1916899
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SAMPLE RESULTS - 02
L 1 5 2 8 3 1 6


MW-20-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 4 : 1 0


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 08/26/2022 16:44 WG1916170


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH U 31.6 100 1 08/28/2022 15:35 WG1917549


    (S) 
a,a,a-Trifluorotoluene(FID) 108 78.0-120 08/28/2022 15:35 WG1917549


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Acetone 7.24 C3 2.74 5.00 5 08/29/2022 18:31 WG1918072


Acrylonitrile U C3 0.380 2.50 5 08/29/2022 18:31 WG1918072


Benzene U 0.0800 0.200 5 08/29/2022 18:31 WG1918072


Bromobenzene U 0.210 2.50 5 08/29/2022 18:31 WG1918072


Bromochloromethane U 0.226 1.00 5 08/29/2022 18:31 WG1918072


Bromodichloromethane U 0.158 0.500 5 08/29/2022 18:31 WG1918072


Bromoform U 1.20 5.00 5 08/29/2022 18:31 WG1918072


Bromomethane U 0.740 2.50 5 08/29/2022 18:31 WG1918072


n-Butylbenzene U 0.765 2.50 5 08/29/2022 18:31 WG1918072


sec-Butylbenzene U 0.505 2.50 5 08/29/2022 18:31 WG1918072


tert-Butylbenzene U 0.310 1.00 5 08/29/2022 18:31 WG1918072


Carbon disulfide U 0.810 2.50 5 08/29/2022 18:31 WG1918072


Carbon tetrachloride U 0.216 1.00 5 08/29/2022 18:31 WG1918072


Chlorobenzene U 0.115 0.500 5 08/29/2022 18:31 WG1918072


Chlorodibromomethane U 0.0900 0.500 5 08/29/2022 18:31 WG1918072


Chloroethane U 0.216 1.00 5 08/29/2022 18:31 WG1918072


Chloroform 2.67 0.0830 0.500 5 08/29/2022 18:31 WG1918072


Chloromethane U 0.278 2.50 5 08/29/2022 18:31 WG1918072


2-Chlorotoluene U 0.184 0.500 5 08/29/2022 18:31 WG1918072


4-Chlorotoluene U 0.226 1.00 5 08/29/2022 18:31 WG1918072


1,2-Dibromo-3-Chloropropane U 1.02 5.00 5 08/29/2022 18:31 WG1918072


1,2-Dibromoethane U 0.105 0.500 5 08/29/2022 18:31 WG1918072


Dibromomethane U 0.200 1.00 5 08/29/2022 18:31 WG1918072


1,2-Dichlorobenzene U 0.290 1.00 5 08/29/2022 18:31 WG1918072


1,3-Dichlorobenzene U 0.340 1.00 5 08/29/2022 18:31 WG1918072


1,4-Dichlorobenzene U 0.394 1.00 5 08/29/2022 18:31 WG1918072


trans-1,4-Dichloro-2-butene U 0.280 1.00 5 08/29/2022 18:31 WG1918072


Dichlorodifluoromethane U 0.164 0.500 5 08/29/2022 18:31 WG1918072


1,1-Dichloroethane U 0.115 0.500 5 08/29/2022 18:31 WG1918072


1,2-Dichloroethane U 0.0950 0.500 5 08/29/2022 18:31 WG1918072


1,1-Dichloroethene U 0.100 0.500 5 08/29/2022 18:31 WG1918072


cis-1,2-Dichloroethene 0.185 J 0.138 0.500 5 08/29/2022 18:31 WG1918072


trans-1,2-Dichloroethene U 0.286 1.00 5 08/29/2022 18:31 WG1918072


1,2-Dichloropropane U 0.254 1.00 5 08/29/2022 18:31 WG1918072


1,1-Dichloropropene U 0.140 0.500 5 08/29/2022 18:31 WG1918072


1,3-Dichloropropane U 0.350 1.00 5 08/29/2022 18:31 WG1918072


cis-1,3-Dichloropropene U 0.136 0.500 5 08/29/2022 18:31 WG1918072


trans-1,3-Dichloropropene U 0.306 1.00 5 08/29/2022 18:31 WG1918072


2,2-Dichloropropane U 0.159 0.500 5 08/29/2022 18:31 WG1918072


Di-isopropyl ether U C3 0.0700 0.200 5 08/29/2022 18:31 WG1918072


Ethylbenzene U 0.106 0.500 5 08/29/2022 18:31 WG1918072


Hexachloro-1,3-butadiene U 2.54 5.00 5 08/29/2022 18:31 WG1918072


2-Hexanone U 2.00 5.00 5 08/29/2022 18:31 WG1918072
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SAMPLE RESULTS - 02
L 1 5 2 8 3 1 6


MW-20-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 4 : 1 0


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


n-Hexane U 0.212 1.00 5 08/29/2022 18:31 WG1918072


Iodomethane U 1.21 2.50 5 08/29/2022 18:31 WG1918072


Isopropylbenzene U 0.173 0.500 5 08/29/2022 18:31 WG1918072


p-Isopropyltoluene U 0.466 1.00 5 08/29/2022 18:31 WG1918072


2-Butanone (MEK) U C3 2.50 5.00 5 08/29/2022 18:31 WG1918072


Methylene Chloride U 1.33 5.00 5 08/29/2022 18:31 WG1918072


4-Methyl-2-pentanone (MIBK) U 2.00 5.00 5 08/29/2022 18:31 WG1918072


Methyl tert-butyl ether U 0.0590 0.200 5 08/29/2022 18:31 WG1918072


Naphthalene U 0.620 2.50 5 08/29/2022 18:31 WG1918072


n-Propylbenzene U 0.236 1.00 5 08/29/2022 18:31 WG1918072


Styrene U 0.545 2.50 5 08/29/2022 18:31 WG1918072


1,1,1,2-Tetrachloroethane U 0.100 0.500 5 08/29/2022 18:31 WG1918072


1,1,2,2-Tetrachloroethane U 0.0780 0.500 5 08/29/2022 18:31 WG1918072


1,1,2-Trichlorotrifluoroethane U 0.135 0.500 5 08/29/2022 18:31 WG1918072


Tetrachloroethene 0.275 J 0.140 0.500 5 08/29/2022 18:31 WG1918072


Toluene U 0.250 1.00 5 08/29/2022 18:31 WG1918072


1,2,3-Trichlorobenzene U C4 0.125 2.50 5 08/29/2022 18:31 WG1918072


1,2,4-Trichlorobenzene U C4 0.965 2.50 5 08/29/2022 18:31 WG1918072


1,1,1-Trichloroethane U 0.0550 0.500 5 08/29/2022 18:31 WG1918072


1,1,2-Trichloroethane U 0.177 0.500 5 08/29/2022 18:31 WG1918072


Trichloroethene U 0.0800 0.200 5 08/29/2022 18:31 WG1918072


Trichlorofluoromethane U 0.100 0.500 5 08/29/2022 18:31 WG1918072


1,2,3-Trichloropropane U 1.02 2.50 5 08/29/2022 18:31 WG1918072


1,2,4-Trimethylbenzene U 0.232 1.00 5 08/29/2022 18:31 WG1918072


1,2,3-Trimethylbenzene U 0.230 1.00 5 08/29/2022 18:31 WG1918072


1,3,5-Trimethylbenzene U 0.216 1.00 5 08/29/2022 18:31 WG1918072


Vinyl acetate U 0.705 2.50 5 08/29/2022 18:31 WG1918072


Vinyl chloride U 0.137 0.500 5 08/29/2022 18:31 WG1918072


Xylenes, Total U 0.955 1.30 5 08/29/2022 18:31 WG1918072


    (S) Toluene-d8 113 75.0-131 08/29/2022 18:31 WG1918072


    (S) 4-Bromofluorobenzene 95.1 67.0-138 08/29/2022 18:31 WG1918072


    (S) 1,2-Dichloroethane-d4 108 70.0-130 08/29/2022 18:31 WG1918072


Sample Narrative: 


     L1528316-02 WG1918072: Lowest possible dilution due to sample foaming.


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00541 0.0202 1.01 08/26/2022 21:16 WG1916899
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SAMPLE RESULTS - 03
L 1 5 2 8 3 1 6


MW-21-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 0 : 5 2


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 08/26/2022 18:06 WG1916170


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 32.9 B J 31.6 100 1 08/28/2022 15:57 WG1917549


    (S) 
a,a,a-Trifluorotoluene(FID) 108 78.0-120 08/28/2022 15:57 WG1917549


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Acetone U C3 0.548 1.00 1 08/29/2022 17:34 WG1918072


Acrylonitrile U C3 0.0760 0.500 1 08/29/2022 17:34 WG1918072


Benzene U 0.0160 0.0400 1 08/29/2022 17:34 WG1918072


Bromobenzene U 0.0420 0.500 1 08/29/2022 17:34 WG1918072


Bromochloromethane U 0.0452 0.200 1 08/29/2022 17:34 WG1918072


Bromodichloromethane U 0.0315 0.100 1 08/29/2022 17:34 WG1918072


Bromoform U 0.239 1.00 1 08/29/2022 17:34 WG1918072


Bromomethane U 0.148 0.500 1 08/29/2022 17:34 WG1918072


n-Butylbenzene U 0.153 0.500 1 08/29/2022 17:34 WG1918072


sec-Butylbenzene U 0.101 0.500 1 08/29/2022 17:34 WG1918072


tert-Butylbenzene U 0.0620 0.200 1 08/29/2022 17:34 WG1918072


Carbon disulfide U 0.162 0.500 1 08/29/2022 17:34 WG1918072


Carbon tetrachloride U 0.0432 0.200 1 08/29/2022 17:34 WG1918072


Chlorobenzene U 0.0229 0.100 1 08/29/2022 17:34 WG1918072


Chlorodibromomethane U 0.0180 0.100 1 08/29/2022 17:34 WG1918072


Chloroethane U 0.0432 0.200 1 08/29/2022 17:34 WG1918072


Chloroform U 0.0166 0.100 1 08/29/2022 17:34 WG1918072


Chloromethane U 0.0556 0.500 1 08/29/2022 17:34 WG1918072


2-Chlorotoluene U 0.0368 0.100 1 08/29/2022 17:34 WG1918072


4-Chlorotoluene U 0.0452 0.200 1 08/29/2022 17:34 WG1918072


1,2-Dibromo-3-Chloropropane U 0.204 1.00 1 08/29/2022 17:34 WG1918072


1,2-Dibromoethane U 0.0210 0.100 1 08/29/2022 17:34 WG1918072


Dibromomethane U 0.0400 0.200 1 08/29/2022 17:34 WG1918072


1,2-Dichlorobenzene U 0.0580 0.200 1 08/29/2022 17:34 WG1918072


1,3-Dichlorobenzene U 0.0680 0.200 1 08/29/2022 17:34 WG1918072


1,4-Dichlorobenzene U 0.0788 0.200 1 08/29/2022 17:34 WG1918072


trans-1,4-Dichloro-2-butene U 0.0560 0.200 1 08/29/2022 17:34 WG1918072


Dichlorodifluoromethane U 0.0327 0.100 1 08/29/2022 17:34 WG1918072


1,1-Dichloroethane U 0.0230 0.100 1 08/29/2022 17:34 WG1918072


1,2-Dichloroethane U 0.0190 0.100 1 08/29/2022 17:34 WG1918072


1,1-Dichloroethene U 0.0200 0.100 1 08/29/2022 17:34 WG1918072


cis-1,2-Dichloroethene U 0.0276 0.100 1 08/29/2022 17:34 WG1918072


trans-1,2-Dichloroethene U 0.0572 0.200 1 08/29/2022 17:34 WG1918072


1,2-Dichloropropane U 0.0508 0.200 1 08/29/2022 17:34 WG1918072


1,1-Dichloropropene U 0.0280 0.100 1 08/29/2022 17:34 WG1918072


1,3-Dichloropropane U 0.0700 0.200 1 08/29/2022 17:34 WG1918072


cis-1,3-Dichloropropene U 0.0271 0.100 1 08/29/2022 17:34 WG1918072


trans-1,3-Dichloropropene U 0.0612 0.200 1 08/29/2022 17:34 WG1918072


2,2-Dichloropropane U 0.0317 0.100 1 08/29/2022 17:34 WG1918072


Di-isopropyl ether U C3 0.0140 0.0400 1 08/29/2022 17:34 WG1918072


Ethylbenzene U 0.0212 0.100 1 08/29/2022 17:34 WG1918072


Hexachloro-1,3-butadiene U 0.508 1.00 1 08/29/2022 17:34 WG1918072


2-Hexanone U 0.400 1.00 1 08/29/2022 17:34 WG1918072
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SAMPLE RESULTS - 03
L 1 5 2 8 3 1 6


MW-21-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 0 : 5 2


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


n-Hexane U 0.0424 0.200 1 08/29/2022 17:34 WG1918072


Iodomethane U 0.242 0.500 1 08/29/2022 17:34 WG1918072


Isopropylbenzene U 0.0345 0.100 1 08/29/2022 17:34 WG1918072


p-Isopropyltoluene U 0.0932 0.200 1 08/29/2022 17:34 WG1918072


2-Butanone (MEK) U C3 0.500 1.00 1 08/29/2022 17:34 WG1918072


Methylene Chloride U 0.265 1.00 1 08/29/2022 17:34 WG1918072


4-Methyl-2-pentanone (MIBK) U 0.400 1.00 1 08/29/2022 17:34 WG1918072


Methyl tert-butyl ether U 0.0118 0.0400 1 08/29/2022 17:34 WG1918072


Naphthalene U 0.124 0.500 1 08/29/2022 17:34 WG1918072


n-Propylbenzene U 0.0472 0.200 1 08/29/2022 17:34 WG1918072


Styrene U 0.109 0.500 1 08/29/2022 17:34 WG1918072


1,1,1,2-Tetrachloroethane U 0.0200 0.100 1 08/29/2022 17:34 WG1918072


1,1,2,2-Tetrachloroethane U 0.0156 0.100 1 08/29/2022 17:34 WG1918072


1,1,2-Trichlorotrifluoroethane U 0.0270 0.100 1 08/29/2022 17:34 WG1918072


Tetrachloroethene U 0.0280 0.100 1 08/29/2022 17:34 WG1918072


Toluene U 0.0500 0.200 1 08/29/2022 17:34 WG1918072


1,2,3-Trichlorobenzene U C4 0.0250 0.500 1 08/29/2022 17:34 WG1918072


1,2,4-Trichlorobenzene U C4 0.193 0.500 1 08/29/2022 17:34 WG1918072


1,1,1-Trichloroethane U 0.0110 0.100 1 08/29/2022 17:34 WG1918072


1,1,2-Trichloroethane U 0.0353 0.100 1 08/29/2022 17:34 WG1918072


Trichloroethene U 0.0160 0.0400 1 08/29/2022 17:34 WG1918072


Trichlorofluoromethane U 0.0200 0.100 1 08/29/2022 17:34 WG1918072


1,2,3-Trichloropropane U 0.204 0.500 1 08/29/2022 17:34 WG1918072


1,2,4-Trimethylbenzene U 0.0464 0.200 1 08/29/2022 17:34 WG1918072


1,2,3-Trimethylbenzene U 0.0460 0.200 1 08/29/2022 17:34 WG1918072


1,3,5-Trimethylbenzene U 0.0432 0.200 1 08/29/2022 17:34 WG1918072


Vinyl acetate U 0.141 0.500 1 08/29/2022 17:34 WG1918072


Vinyl chloride U 0.0273 0.100 1 08/29/2022 17:34 WG1918072


Xylenes, Total U 0.191 0.260 1 08/29/2022 17:34 WG1918072


    (S) Toluene-d8 107 75.0-131 08/29/2022 17:34 WG1918072


    (S) 4-Bromofluorobenzene 99.4 67.0-138 08/29/2022 17:34 WG1918072


    (S) 1,2-Dichloroethane-d4 103 70.0-130 08/29/2022 17:34 WG1918072


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 08/26/2022 21:28 WG1916899
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SAMPLE RESULTS - 04
L 1 5 2 8 3 1 6


MW-22-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 0 : 1 6


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 08/26/2022 18:09 WG1916170


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 555 31.6 100 1 08/28/2022 16:19 WG1917549


    (S) 
a,a,a-Trifluorotoluene(FID) 104 78.0-120 08/28/2022 16:19 WG1917549


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Acetone U C3 5.48 10.0 10 08/29/2022 19:38 WG1918072


Acrylonitrile U C3 0.760 5.00 10 08/29/2022 19:38 WG1918072


Benzene 5.92 0.160 0.400 10 08/29/2022 19:38 WG1918072


Bromobenzene U 0.420 5.00 10 08/29/2022 19:38 WG1918072


Bromochloromethane U 0.452 2.00 10 08/29/2022 19:38 WG1918072


Bromodichloromethane U 0.315 1.00 10 08/29/2022 19:38 WG1918072


Bromoform U 2.39 10.0 10 08/29/2022 19:38 WG1918072


Bromomethane U 1.48 5.00 10 08/29/2022 19:38 WG1918072


n-Butylbenzene U 1.53 5.00 10 08/29/2022 19:38 WG1918072


sec-Butylbenzene U 1.01 5.00 10 08/29/2022 19:38 WG1918072


tert-Butylbenzene U 0.620 2.00 10 08/29/2022 19:38 WG1918072


Carbon disulfide U 1.62 5.00 10 08/29/2022 19:38 WG1918072


Carbon tetrachloride U 0.432 2.00 10 08/29/2022 19:38 WG1918072


Chlorobenzene U 0.229 1.00 10 08/29/2022 19:38 WG1918072


Chlorodibromomethane U 0.180 1.00 10 08/29/2022 19:38 WG1918072


Chloroethane U 0.432 2.00 10 08/29/2022 19:38 WG1918072


Chloroform U 0.166 1.00 10 08/29/2022 19:38 WG1918072


Chloromethane U 0.556 5.00 10 08/29/2022 19:38 WG1918072


2-Chlorotoluene U 0.368 1.00 10 08/29/2022 19:38 WG1918072


4-Chlorotoluene U 0.452 2.00 10 08/29/2022 19:38 WG1918072


1,2-Dibromo-3-Chloropropane U 2.04 10.0 10 08/29/2022 19:38 WG1918072


1,2-Dibromoethane U 0.210 1.00 10 08/29/2022 19:38 WG1918072


Dibromomethane U 0.400 2.00 10 08/29/2022 19:38 WG1918072


1,2-Dichlorobenzene U 0.580 2.00 10 08/29/2022 19:38 WG1918072


1,3-Dichlorobenzene U 0.680 2.00 10 08/29/2022 19:38 WG1918072


1,4-Dichlorobenzene U 0.788 2.00 10 08/29/2022 19:38 WG1918072


trans-1,4-Dichloro-2-butene U 0.560 2.00 10 08/29/2022 19:38 WG1918072


Dichlorodifluoromethane U 0.327 1.00 10 08/29/2022 19:38 WG1918072


1,1-Dichloroethane U 0.230 1.00 10 08/29/2022 19:38 WG1918072


1,2-Dichloroethane U 0.190 1.00 10 08/29/2022 19:38 WG1918072


1,1-Dichloroethene 1.00 J 0.200 1.00 10 08/29/2022 19:38 WG1918072


cis-1,2-Dichloroethene 596 0.276 1.00 10 08/29/2022 19:38 WG1918072


trans-1,2-Dichloroethene 10.3 0.572 2.00 10 08/29/2022 19:38 WG1918072


1,2-Dichloropropane U 0.508 2.00 10 08/29/2022 19:38 WG1918072


1,1-Dichloropropene U 0.280 1.00 10 08/29/2022 19:38 WG1918072


1,3-Dichloropropane U 0.700 2.00 10 08/29/2022 19:38 WG1918072


cis-1,3-Dichloropropene U 0.271 1.00 10 08/29/2022 19:38 WG1918072


trans-1,3-Dichloropropene U 0.612 2.00 10 08/29/2022 19:38 WG1918072


2,2-Dichloropropane U 0.317 1.00 10 08/29/2022 19:38 WG1918072


Di-isopropyl ether U C3 0.140 0.400 10 08/29/2022 19:38 WG1918072


Ethylbenzene U 0.212 1.00 10 08/29/2022 19:38 WG1918072


Hexachloro-1,3-butadiene U 5.08 10.0 10 08/29/2022 19:38 WG1918072


2-Hexanone U 4.00 10.0 10 08/29/2022 19:38 WG1918072
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SAMPLE RESULTS - 04
L 1 5 2 8 3 1 6


MW-22-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 0 : 1 6


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


n-Hexane U 0.424 2.00 10 08/29/2022 19:38 WG1918072


Iodomethane U 2.42 5.00 10 08/29/2022 19:38 WG1918072


Isopropylbenzene U 0.345 1.00 10 08/29/2022 19:38 WG1918072


p-Isopropyltoluene U 0.932 2.00 10 08/29/2022 19:38 WG1918072


2-Butanone (MEK) U C3 5.00 10.0 10 08/29/2022 19:38 WG1918072


Methylene Chloride U 2.65 10.0 10 08/29/2022 19:38 WG1918072


4-Methyl-2-pentanone (MIBK) U 4.00 10.0 10 08/29/2022 19:38 WG1918072


Methyl tert-butyl ether U 0.118 0.400 10 08/29/2022 19:38 WG1918072


Naphthalene U 1.24 5.00 10 08/29/2022 19:38 WG1918072


n-Propylbenzene U 0.472 2.00 10 08/29/2022 19:38 WG1918072


Styrene U 1.09 5.00 10 08/29/2022 19:38 WG1918072


1,1,1,2-Tetrachloroethane U 0.200 1.00 10 08/29/2022 19:38 WG1918072


1,1,2,2-Tetrachloroethane U 0.156 1.00 10 08/29/2022 19:38 WG1918072


1,1,2-Trichlorotrifluoroethane U 0.270 1.00 10 08/29/2022 19:38 WG1918072


Tetrachloroethene 0.690 J 0.280 1.00 10 08/29/2022 19:38 WG1918072


Toluene U 0.500 2.00 10 08/29/2022 19:38 WG1918072


1,2,3-Trichlorobenzene U C4 0.250 5.00 10 08/29/2022 19:38 WG1918072


1,2,4-Trichlorobenzene U C4 1.93 5.00 10 08/29/2022 19:38 WG1918072


1,1,1-Trichloroethane U 0.110 1.00 10 08/29/2022 19:38 WG1918072


1,1,2-Trichloroethane U 0.353 1.00 10 08/29/2022 19:38 WG1918072


Trichloroethene 352 0.160 0.400 10 08/29/2022 19:38 WG1918072


Trichlorofluoromethane U 0.200 1.00 10 08/29/2022 19:38 WG1918072


1,2,3-Trichloropropane U 2.04 5.00 10 08/29/2022 19:38 WG1918072


1,2,4-Trimethylbenzene U 0.464 2.00 10 08/29/2022 19:38 WG1918072


1,2,3-Trimethylbenzene U 0.460 2.00 10 08/29/2022 19:38 WG1918072


1,3,5-Trimethylbenzene U 0.432 2.00 10 08/29/2022 19:38 WG1918072


Vinyl acetate U 1.41 5.00 10 08/29/2022 19:38 WG1918072


Vinyl chloride 4.70 0.273 1.00 10 08/29/2022 19:38 WG1918072


Xylenes, Total U 1.91 2.60 10 08/29/2022 19:38 WG1918072


    (S) Toluene-d8 103 75.0-131 08/29/2022 19:38 WG1918072


    (S) 4-Bromofluorobenzene 85.2 67.0-138 08/29/2022 19:38 WG1918072


    (S) 1,2-Dichloroethane-d4 106 70.0-130 08/29/2022 19:38 WG1918072


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 08/26/2022 21:40 WG1916899
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SAMPLE RESULTS - 05
L 1 5 2 8 3 1 6


MW-23-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  0 9 : 3 9


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 08/26/2022 18:12 WG1916170


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 296 B 31.6 100 1 08/28/2022 16:41 WG1917549


    (S) 
a,a,a-Trifluorotoluene(FID) 106 78.0-120 08/28/2022 16:41 WG1917549


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Acetone U C3 5.48 10.0 10 08/29/2022 19:57 WG1918072


Acrylonitrile U C3 0.760 5.00 10 08/29/2022 19:57 WG1918072


Benzene 5.59 0.160 0.400 10 08/29/2022 19:57 WG1918072


Bromobenzene U 0.420 5.00 10 08/29/2022 19:57 WG1918072


Bromochloromethane U 0.452 2.00 10 08/29/2022 19:57 WG1918072


Bromodichloromethane U 0.315 1.00 10 08/29/2022 19:57 WG1918072


Bromoform U 2.39 10.0 10 08/29/2022 19:57 WG1918072


Bromomethane U 1.48 5.00 10 08/29/2022 19:57 WG1918072


n-Butylbenzene U 1.53 5.00 10 08/29/2022 19:57 WG1918072


sec-Butylbenzene U 1.01 5.00 10 08/29/2022 19:57 WG1918072


tert-Butylbenzene U 0.620 2.00 10 08/29/2022 19:57 WG1918072


Carbon disulfide U 1.62 5.00 10 08/29/2022 19:57 WG1918072


Carbon tetrachloride U 0.432 2.00 10 08/29/2022 19:57 WG1918072


Chlorobenzene U 0.229 1.00 10 08/29/2022 19:57 WG1918072


Chlorodibromomethane U 0.180 1.00 10 08/29/2022 19:57 WG1918072


Chloroethane U 0.432 2.00 10 08/29/2022 19:57 WG1918072


Chloroform 0.660 J 0.166 1.00 10 08/29/2022 19:57 WG1918072


Chloromethane U 0.556 5.00 10 08/29/2022 19:57 WG1918072


2-Chlorotoluene U 0.368 1.00 10 08/29/2022 19:57 WG1918072


4-Chlorotoluene U 0.452 2.00 10 08/29/2022 19:57 WG1918072


1,2-Dibromo-3-Chloropropane U 2.04 10.0 10 08/29/2022 19:57 WG1918072


1,2-Dibromoethane U 0.210 1.00 10 08/29/2022 19:57 WG1918072


Dibromomethane U 0.400 2.00 10 08/29/2022 19:57 WG1918072


1,2-Dichlorobenzene U 0.580 2.00 10 08/29/2022 19:57 WG1918072


1,3-Dichlorobenzene U 0.680 2.00 10 08/29/2022 19:57 WG1918072


1,4-Dichlorobenzene U 0.788 2.00 10 08/29/2022 19:57 WG1918072


trans-1,4-Dichloro-2-butene U 0.560 2.00 10 08/29/2022 19:57 WG1918072


Dichlorodifluoromethane U 0.327 1.00 10 08/29/2022 19:57 WG1918072


1,1-Dichloroethane U 0.230 1.00 10 08/29/2022 19:57 WG1918072


1,2-Dichloroethane 0.630 J 0.190 1.00 10 08/29/2022 19:57 WG1918072


1,1-Dichloroethene 0.800 J 0.200 1.00 10 08/29/2022 19:57 WG1918072


cis-1,2-Dichloroethene 410 0.276 1.00 10 08/29/2022 19:57 WG1918072


trans-1,2-Dichloroethene 7.83 0.572 2.00 10 08/29/2022 19:57 WG1918072


1,2-Dichloropropane U 0.508 2.00 10 08/29/2022 19:57 WG1918072


1,1-Dichloropropene U 0.280 1.00 10 08/29/2022 19:57 WG1918072


1,3-Dichloropropane U 0.700 2.00 10 08/29/2022 19:57 WG1918072


cis-1,3-Dichloropropene U 0.271 1.00 10 08/29/2022 19:57 WG1918072


trans-1,3-Dichloropropene U 0.612 2.00 10 08/29/2022 19:57 WG1918072


2,2-Dichloropropane U 0.317 1.00 10 08/29/2022 19:57 WG1918072


Di-isopropyl ether U C3 0.140 0.400 10 08/29/2022 19:57 WG1918072


Ethylbenzene U 0.212 1.00 10 08/29/2022 19:57 WG1918072


Hexachloro-1,3-butadiene U 5.08 10.0 10 08/29/2022 19:57 WG1918072


2-Hexanone U 4.00 10.0 10 08/29/2022 19:57 WG1918072
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SAMPLE RESULTS - 05
L 1 5 2 8 3 1 6


MW-23-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  0 9 : 3 9


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


n-Hexane U 0.424 2.00 10 08/29/2022 19:57 WG1918072


Iodomethane U 2.42 5.00 10 08/29/2022 19:57 WG1918072


Isopropylbenzene U 0.345 1.00 10 08/29/2022 19:57 WG1918072


p-Isopropyltoluene U 0.932 2.00 10 08/29/2022 19:57 WG1918072


2-Butanone (MEK) U C3 5.00 10.0 10 08/29/2022 19:57 WG1918072


Methylene Chloride U 2.65 10.0 10 08/29/2022 19:57 WG1918072


4-Methyl-2-pentanone (MIBK) U 4.00 10.0 10 08/29/2022 19:57 WG1918072


Methyl tert-butyl ether U 0.118 0.400 10 08/29/2022 19:57 WG1918072


Naphthalene U 1.24 5.00 10 08/29/2022 19:57 WG1918072


n-Propylbenzene U 0.472 2.00 10 08/29/2022 19:57 WG1918072


Styrene U 1.09 5.00 10 08/29/2022 19:57 WG1918072


1,1,1,2-Tetrachloroethane U 0.200 1.00 10 08/29/2022 19:57 WG1918072


1,1,2,2-Tetrachloroethane U 0.156 1.00 10 08/29/2022 19:57 WG1918072


1,1,2-Trichlorotrifluoroethane U 0.270 1.00 10 08/29/2022 19:57 WG1918072


Tetrachloroethene U 0.280 1.00 10 08/29/2022 19:57 WG1918072


Toluene U 0.500 2.00 10 08/29/2022 19:57 WG1918072


1,2,3-Trichlorobenzene U C4 0.250 5.00 10 08/29/2022 19:57 WG1918072


1,2,4-Trichlorobenzene U C4 1.93 5.00 10 08/29/2022 19:57 WG1918072


1,1,1-Trichloroethane U 0.110 1.00 10 08/29/2022 19:57 WG1918072


1,1,2-Trichloroethane U 0.353 1.00 10 08/29/2022 19:57 WG1918072


Trichloroethene 34.4 0.160 0.400 10 08/29/2022 19:57 WG1918072


Trichlorofluoromethane U 0.200 1.00 10 08/29/2022 19:57 WG1918072


1,2,3-Trichloropropane U 2.04 5.00 10 08/29/2022 19:57 WG1918072


1,2,4-Trimethylbenzene U 0.464 2.00 10 08/29/2022 19:57 WG1918072


1,2,3-Trimethylbenzene U 0.460 2.00 10 08/29/2022 19:57 WG1918072


1,3,5-Trimethylbenzene U 0.432 2.00 10 08/29/2022 19:57 WG1918072


Vinyl acetate U 1.41 5.00 10 08/29/2022 19:57 WG1918072


Vinyl chloride 11.4 0.273 1.00 10 08/29/2022 19:57 WG1918072


Xylenes, Total U 1.91 2.60 10 08/29/2022 19:57 WG1918072


    (S) Toluene-d8 109 75.0-131 08/29/2022 19:57 WG1918072


    (S) 4-Bromofluorobenzene 96.3 67.0-138 08/29/2022 19:57 WG1918072


    (S) 1,2-Dichloroethane-d4 104 70.0-130 08/29/2022 19:57 WG1918072


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 08/26/2022 21:52 WG1916899
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SAMPLE RESULTS - 06
L 1 5 2 8 3 1 6


MW-25-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 1 : 5 8


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 08/26/2022 18:15 WG1916170


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 638 31.6 100 1 08/28/2022 17:03 WG1917549


    (S) 
a,a,a-Trifluorotoluene(FID) 103 78.0-120 08/28/2022 17:03 WG1917549


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Acetone U C3 0.548 1.00 1 08/29/2022 17:53 WG1918072


Acrylonitrile U C3 0.0760 0.500 1 08/29/2022 17:53 WG1918072


Benzene 48.4 0.0160 0.0400 1 08/29/2022 17:53 WG1918072


Bromobenzene U 0.0420 0.500 1 08/29/2022 17:53 WG1918072


Bromochloromethane U 0.0452 0.200 1 08/29/2022 17:53 WG1918072


Bromodichloromethane U 0.0315 0.100 1 08/29/2022 17:53 WG1918072


Bromoform U 0.239 1.00 1 08/29/2022 17:53 WG1918072


Bromomethane U 0.148 0.500 1 08/29/2022 17:53 WG1918072


n-Butylbenzene U 0.153 0.500 1 08/29/2022 17:53 WG1918072


sec-Butylbenzene U 0.101 0.500 1 08/29/2022 17:53 WG1918072


tert-Butylbenzene U 0.0620 0.200 1 08/29/2022 17:53 WG1918072


Carbon disulfide U 0.162 0.500 1 08/29/2022 17:53 WG1918072


Carbon tetrachloride U 0.0432 0.200 1 08/29/2022 17:53 WG1918072


Chlorobenzene U 0.0229 0.100 1 08/29/2022 17:53 WG1918072


Chlorodibromomethane U 0.0180 0.100 1 08/29/2022 17:53 WG1918072


Chloroethane U 0.0432 0.200 1 08/29/2022 17:53 WG1918072


Chloroform U 0.0166 0.100 1 08/29/2022 17:53 WG1918072


Chloromethane U 0.0556 0.500 1 08/29/2022 17:53 WG1918072


2-Chlorotoluene U 0.0368 0.100 1 08/29/2022 17:53 WG1918072


4-Chlorotoluene U 0.0452 0.200 1 08/29/2022 17:53 WG1918072


1,2-Dibromo-3-Chloropropane U 0.204 1.00 1 08/29/2022 17:53 WG1918072


1,2-Dibromoethane U 0.0210 0.100 1 08/29/2022 17:53 WG1918072


Dibromomethane U 0.0400 0.200 1 08/29/2022 17:53 WG1918072


1,2-Dichlorobenzene U 0.0580 0.200 1 08/29/2022 17:53 WG1918072


1,3-Dichlorobenzene U 0.0680 0.200 1 08/29/2022 17:53 WG1918072


1,4-Dichlorobenzene U 0.0788 0.200 1 08/29/2022 17:53 WG1918072


trans-1,4-Dichloro-2-butene U 0.0560 0.200 1 08/29/2022 17:53 WG1918072


Dichlorodifluoromethane U 0.0327 0.100 1 08/29/2022 17:53 WG1918072


1,1-Dichloroethane U 0.0230 0.100 1 08/29/2022 17:53 WG1918072


1,2-Dichloroethane U 0.0190 0.100 1 08/29/2022 17:53 WG1918072


1,1-Dichloroethene 2.99 0.0200 0.100 1 08/29/2022 17:53 WG1918072


cis-1,2-Dichloroethene 444 0.552 2.00 20 08/30/2022 15:32 WG1918432


trans-1,2-Dichloroethene 20.2 0.0572 0.200 1 08/29/2022 17:53 WG1918072


1,2-Dichloropropane U 0.0508 0.200 1 08/29/2022 17:53 WG1918072


1,1-Dichloropropene U 0.0280 0.100 1 08/29/2022 17:53 WG1918072


1,3-Dichloropropane U 0.0700 0.200 1 08/29/2022 17:53 WG1918072


cis-1,3-Dichloropropene U 0.0271 0.100 1 08/29/2022 17:53 WG1918072


trans-1,3-Dichloropropene U 0.0612 0.200 1 08/29/2022 17:53 WG1918072


2,2-Dichloropropane U 0.0317 0.100 1 08/29/2022 17:53 WG1918072


Di-isopropyl ether U C3 0.0140 0.0400 1 08/29/2022 17:53 WG1918072


Ethylbenzene 0.146 0.0212 0.100 1 08/29/2022 17:53 WG1918072


Hexachloro-1,3-butadiene U 0.508 1.00 1 08/29/2022 17:53 WG1918072


2-Hexanone U 0.400 1.00 1 08/29/2022 17:53 WG1918072
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SAMPLE RESULTS - 06
L 1 5 2 8 3 1 6


MW-25-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 1 : 5 8


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


n-Hexane U 0.0424 0.200 1 08/29/2022 17:53 WG1918072


Iodomethane U 0.242 0.500 1 08/29/2022 17:53 WG1918072


Isopropylbenzene U 0.0345 0.100 1 08/29/2022 17:53 WG1918072


p-Isopropyltoluene U 0.0932 0.200 1 08/29/2022 17:53 WG1918072


2-Butanone (MEK) U C3 0.500 1.00 1 08/29/2022 17:53 WG1918072


Methylene Chloride U 0.265 1.00 1 08/29/2022 17:53 WG1918072


4-Methyl-2-pentanone (MIBK) U 0.400 1.00 1 08/29/2022 17:53 WG1918072


Methyl tert-butyl ether U 0.0118 0.0400 1 08/29/2022 17:53 WG1918072


Naphthalene U 0.124 0.500 1 08/29/2022 17:53 WG1918072


n-Propylbenzene U 0.0472 0.200 1 08/29/2022 17:53 WG1918072


Styrene U 0.109 0.500 1 08/29/2022 17:53 WG1918072


1,1,1,2-Tetrachloroethane U 0.0200 0.100 1 08/29/2022 17:53 WG1918072


1,1,2,2-Tetrachloroethane U 0.0156 0.100 1 08/29/2022 17:53 WG1918072


1,1,2-Trichlorotrifluoroethane U 0.0270 0.100 1 08/29/2022 17:53 WG1918072


Tetrachloroethene 6.30 0.0280 0.100 1 08/29/2022 17:53 WG1918072


Toluene 0.633 0.0500 0.200 1 08/29/2022 17:53 WG1918072


1,2,3-Trichlorobenzene U C4 0.0250 0.500 1 08/29/2022 17:53 WG1918072


1,2,4-Trichlorobenzene U C4 0.193 0.500 1 08/29/2022 17:53 WG1918072


1,1,1-Trichloroethane U 0.0110 0.100 1 08/29/2022 17:53 WG1918072


1,1,2-Trichloroethane U 0.0353 0.100 1 08/29/2022 17:53 WG1918072


Trichloroethene 147 0.320 0.800 20 08/30/2022 15:32 WG1918432


Trichlorofluoromethane U 0.0200 0.100 1 08/29/2022 17:53 WG1918072


1,2,3-Trichloropropane U 0.204 0.500 1 08/29/2022 17:53 WG1918072


1,2,4-Trimethylbenzene U 0.0464 0.200 1 08/29/2022 17:53 WG1918072


1,2,3-Trimethylbenzene U 0.0460 0.200 1 08/29/2022 17:53 WG1918072


1,3,5-Trimethylbenzene U 0.0432 0.200 1 08/29/2022 17:53 WG1918072


Vinyl acetate U 0.141 0.500 1 08/29/2022 17:53 WG1918072


Vinyl chloride 55.4 0.0273 0.100 1 08/29/2022 17:53 WG1918072


Xylenes, Total U 0.191 0.260 1 08/29/2022 17:53 WG1918072


    (S) Toluene-d8 109 75.0-131 08/29/2022 17:53 WG1918072


    (S) Toluene-d8 105 75.0-131 08/30/2022 15:32 WG1918432


    (S) 4-Bromofluorobenzene 97.4 67.0-138 08/29/2022 17:53 WG1918072


    (S) 4-Bromofluorobenzene 97.3 67.0-138 08/30/2022 15:32 WG1918432


    (S) 1,2-Dichloroethane-d4 103 70.0-130 08/29/2022 17:53 WG1918072


    (S) 1,2-Dichloroethane-d4 99.2 70.0-130 08/30/2022 15:32 WG1918432


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 08/26/2022 22:04 WG1916899
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SAMPLE RESULTS - 07
L 1 5 2 8 3 1 6


MW-27-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 2 : 3 0


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 08/26/2022 18:19 WG1916170


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 2140 31.6 100 1 08/28/2022 17:25 WG1917549


    (S) 
a,a,a-Trifluorotoluene(FID) 100 78.0-120 08/28/2022 17:25 WG1917549


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Acetone U C3 13.7 25.0 25 08/29/2022 20:16 WG1918072


Acrylonitrile U C3 1.90 12.5 25 08/29/2022 20:16 WG1918072


Benzene 7.90 0.400 1.00 25 08/29/2022 20:16 WG1918072


Bromobenzene U 1.05 12.5 25 08/29/2022 20:16 WG1918072


Bromochloromethane U 1.13 5.00 25 08/29/2022 20:16 WG1918072


Bromodichloromethane U 0.788 2.50 25 08/29/2022 20:16 WG1918072


Bromoform U 5.98 25.0 25 08/29/2022 20:16 WG1918072


Bromomethane U 3.70 12.5 25 08/29/2022 20:16 WG1918072


n-Butylbenzene U 3.83 12.5 25 08/29/2022 20:16 WG1918072


sec-Butylbenzene 4.53 J 2.53 12.5 25 08/29/2022 20:16 WG1918072


tert-Butylbenzene U 1.55 5.00 25 08/29/2022 20:16 WG1918072


Carbon disulfide U 4.05 12.5 25 08/29/2022 20:16 WG1918072


Carbon tetrachloride U 1.08 5.00 25 08/29/2022 20:16 WG1918072


Chlorobenzene U 0.573 2.50 25 08/29/2022 20:16 WG1918072


Chlorodibromomethane U 0.450 2.50 25 08/29/2022 20:16 WG1918072


Chloroethane U 1.08 5.00 25 08/29/2022 20:16 WG1918072


Chloroform U 0.415 2.50 25 08/29/2022 20:16 WG1918072


Chloromethane U 1.39 12.5 25 08/29/2022 20:16 WG1918072


2-Chlorotoluene U 0.920 2.50 25 08/29/2022 20:16 WG1918072


4-Chlorotoluene U 1.13 5.00 25 08/29/2022 20:16 WG1918072


1,2-Dibromo-3-Chloropropane U 5.10 25.0 25 08/29/2022 20:16 WG1918072


1,2-Dibromoethane U 0.525 2.50 25 08/29/2022 20:16 WG1918072


Dibromomethane U 1.00 5.00 25 08/29/2022 20:16 WG1918072


1,2-Dichlorobenzene U 1.45 5.00 25 08/29/2022 20:16 WG1918072


1,3-Dichlorobenzene U 1.70 5.00 25 08/29/2022 20:16 WG1918072


1,4-Dichlorobenzene U 1.97 5.00 25 08/29/2022 20:16 WG1918072


trans-1,4-Dichloro-2-butene U 1.40 5.00 25 08/29/2022 20:16 WG1918072


Dichlorodifluoromethane U 0.818 2.50 25 08/29/2022 20:16 WG1918072


1,1-Dichloroethane U 0.575 2.50 25 08/29/2022 20:16 WG1918072


1,2-Dichloroethane U 0.475 2.50 25 08/29/2022 20:16 WG1918072


1,1-Dichloroethene U 0.500 2.50 25 08/29/2022 20:16 WG1918072


cis-1,2-Dichloroethene 108 0.690 2.50 25 08/29/2022 20:16 WG1918072


trans-1,2-Dichloroethene 12.1 1.43 5.00 25 08/29/2022 20:16 WG1918072


1,2-Dichloropropane U 1.27 5.00 25 08/29/2022 20:16 WG1918072


1,1-Dichloropropene U 0.700 2.50 25 08/29/2022 20:16 WG1918072


1,3-Dichloropropane U 1.75 5.00 25 08/29/2022 20:16 WG1918072


cis-1,3-Dichloropropene U 0.678 2.50 25 08/29/2022 20:16 WG1918072


trans-1,3-Dichloropropene U 1.53 5.00 25 08/29/2022 20:16 WG1918072


2,2-Dichloropropane U 0.793 2.50 25 08/29/2022 20:16 WG1918072


Di-isopropyl ether U C3 0.350 1.00 25 08/29/2022 20:16 WG1918072


Ethylbenzene 152 0.530 2.50 25 08/29/2022 20:16 WG1918072


Hexachloro-1,3-butadiene U 12.7 25.0 25 08/29/2022 20:16 WG1918072


2-Hexanone U 10.0 25.0 25 08/29/2022 20:16 WG1918072
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SAMPLE RESULTS - 07
L 1 5 2 8 3 1 6


MW-27-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 2 : 3 0


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


n-Hexane 19.3 1.06 5.00 25 08/29/2022 20:16 WG1918072


Iodomethane U 6.05 12.5 25 08/29/2022 20:16 WG1918072


Isopropylbenzene 25.8 0.863 2.50 25 08/29/2022 20:16 WG1918072


p-Isopropyltoluene U 2.33 5.00 25 08/29/2022 20:16 WG1918072


2-Butanone (MEK) U C3 12.5 25.0 25 08/29/2022 20:16 WG1918072


Methylene Chloride U 6.63 25.0 25 08/29/2022 20:16 WG1918072


4-Methyl-2-pentanone (MIBK) U 10.0 25.0 25 08/29/2022 20:16 WG1918072


Methyl tert-butyl ether U 0.295 1.00 25 08/29/2022 20:16 WG1918072


Naphthalene 6.40 J 3.10 12.5 25 08/29/2022 20:16 WG1918072


n-Propylbenzene 23.2 1.18 5.00 25 08/29/2022 20:16 WG1918072


Styrene U 2.73 12.5 25 08/29/2022 20:16 WG1918072


1,1,1,2-Tetrachloroethane U 0.500 2.50 25 08/29/2022 20:16 WG1918072


1,1,2,2-Tetrachloroethane U 0.390 2.50 25 08/29/2022 20:16 WG1918072


1,1,2-Trichlorotrifluoroethane U 0.675 2.50 25 08/29/2022 20:16 WG1918072


Tetrachloroethene 324 0.700 2.50 25 08/29/2022 20:16 WG1918072


Toluene 1.93 J 1.25 5.00 25 08/29/2022 20:16 WG1918072


1,2,3-Trichlorobenzene U C4 0.625 12.5 25 08/29/2022 20:16 WG1918072


1,2,4-Trichlorobenzene U C4 4.83 12.5 25 08/29/2022 20:16 WG1918072


1,1,1-Trichloroethane U 0.275 2.50 25 08/29/2022 20:16 WG1918072


1,1,2-Trichloroethane U 0.883 2.50 25 08/29/2022 20:16 WG1918072


Trichloroethene 1010 0.400 1.00 25 08/29/2022 20:16 WG1918072


Trichlorofluoromethane U 0.500 2.50 25 08/29/2022 20:16 WG1918072


1,2,3-Trichloropropane U 5.10 12.5 25 08/29/2022 20:16 WG1918072


1,2,4-Trimethylbenzene 8.28 B 1.16 5.00 25 08/29/2022 20:16 WG1918072


1,2,3-Trimethylbenzene 3.25 J 1.15 5.00 25 08/29/2022 20:16 WG1918072


1,3,5-Trimethylbenzene 3.05 J 1.08 5.00 25 08/29/2022 20:16 WG1918072


Vinyl acetate U 3.53 12.5 25 08/29/2022 20:16 WG1918072


Vinyl chloride U 0.682 2.50 25 08/29/2022 20:16 WG1918072


Xylenes, Total 15.9 4.78 6.50 25 08/29/2022 20:16 WG1918072


    (S) Toluene-d8 109 75.0-131 08/29/2022 20:16 WG1918072


    (S) 4-Bromofluorobenzene 99.1 67.0-138 08/29/2022 20:16 WG1918072


    (S) 1,2-Dichloroethane-d4 111 70.0-130 08/29/2022 20:16 WG1918072


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00574 0.0214 1.07 08/26/2022 20:52 WG1916899
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SAMPLE RESULTS - 08
L 1 5 2 8 3 1 6


MW-28-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 3 : 0 3


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 08/26/2022 18:22 WG1916170


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 2100 31.6 100 1 08/28/2022 17:48 WG1917549


    (S) 
a,a,a-Trifluorotoluene(FID) 100 78.0-120 08/28/2022 17:48 WG1917549


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Acetone U C3 11.0 20.0 20 08/29/2022 20:35 WG1918072


Acrylonitrile U C3 1.52 10.0 20 08/29/2022 20:35 WG1918072


Benzene 6.12 0.320 0.800 20 08/29/2022 20:35 WG1918072


Bromobenzene U 0.840 10.0 20 08/29/2022 20:35 WG1918072


Bromochloromethane U 0.904 4.00 20 08/29/2022 20:35 WG1918072


Bromodichloromethane U 0.630 2.00 20 08/29/2022 20:35 WG1918072


Bromoform U 4.78 20.0 20 08/29/2022 20:35 WG1918072


Bromomethane U 2.96 10.0 20 08/29/2022 20:35 WG1918072


n-Butylbenzene U 3.06 10.0 20 08/29/2022 20:35 WG1918072


sec-Butylbenzene 3.46 J 2.02 10.0 20 08/29/2022 20:35 WG1918072


tert-Butylbenzene U 1.24 4.00 20 08/29/2022 20:35 WG1918072


Carbon disulfide U 3.24 10.0 20 08/29/2022 20:35 WG1918072


Carbon tetrachloride U 0.864 4.00 20 08/29/2022 20:35 WG1918072


Chlorobenzene U 0.458 2.00 20 08/29/2022 20:35 WG1918072


Chlorodibromomethane U 0.360 2.00 20 08/29/2022 20:35 WG1918072


Chloroethane U 0.864 4.00 20 08/29/2022 20:35 WG1918072


Chloroform U 0.332 2.00 20 08/29/2022 20:35 WG1918072


Chloromethane U 1.11 10.0 20 08/29/2022 20:35 WG1918072


2-Chlorotoluene U 0.736 2.00 20 08/29/2022 20:35 WG1918072


4-Chlorotoluene U 0.904 4.00 20 08/29/2022 20:35 WG1918072


1,2-Dibromo-3-Chloropropane U 4.08 20.0 20 08/29/2022 20:35 WG1918072


1,2-Dibromoethane U 0.420 2.00 20 08/29/2022 20:35 WG1918072


Dibromomethane U 0.800 4.00 20 08/29/2022 20:35 WG1918072


1,2-Dichlorobenzene U 1.16 4.00 20 08/29/2022 20:35 WG1918072


1,3-Dichlorobenzene U 1.36 4.00 20 08/29/2022 20:35 WG1918072


1,4-Dichlorobenzene U 1.58 4.00 20 08/29/2022 20:35 WG1918072


trans-1,4-Dichloro-2-butene U 1.12 4.00 20 08/29/2022 20:35 WG1918072


Dichlorodifluoromethane U 0.654 2.00 20 08/29/2022 20:35 WG1918072


1,1-Dichloroethane U 0.460 2.00 20 08/29/2022 20:35 WG1918072


1,2-Dichloroethane U 0.380 2.00 20 08/29/2022 20:35 WG1918072


1,1-Dichloroethene U 0.400 2.00 20 08/29/2022 20:35 WG1918072


cis-1,2-Dichloroethene 106 0.552 2.00 20 08/29/2022 20:35 WG1918072


trans-1,2-Dichloroethene 14.0 1.14 4.00 20 08/29/2022 20:35 WG1918072


1,2-Dichloropropane U 1.02 4.00 20 08/29/2022 20:35 WG1918072


1,1-Dichloropropene U 0.560 2.00 20 08/29/2022 20:35 WG1918072


1,3-Dichloropropane U 1.40 4.00 20 08/29/2022 20:35 WG1918072


cis-1,3-Dichloropropene U 0.542 2.00 20 08/29/2022 20:35 WG1918072


trans-1,3-Dichloropropene U 1.22 4.00 20 08/29/2022 20:35 WG1918072


2,2-Dichloropropane U 0.634 2.00 20 08/29/2022 20:35 WG1918072


Di-isopropyl ether U C3 0.280 0.800 20 08/29/2022 20:35 WG1918072


Ethylbenzene 129 0.424 2.00 20 08/29/2022 20:35 WG1918072


Hexachloro-1,3-butadiene U 10.2 20.0 20 08/29/2022 20:35 WG1918072


2-Hexanone U 8.00 20.0 20 08/29/2022 20:35 WG1918072
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SAMPLE RESULTS - 08
L 1 5 2 8 3 1 6


MW-28-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 3 : 0 3


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


n-Hexane 14.2 0.848 4.00 20 08/29/2022 20:35 WG1918072


Iodomethane U 4.84 10.0 20 08/29/2022 20:35 WG1918072


Isopropylbenzene 23.3 0.690 2.00 20 08/29/2022 20:35 WG1918072


p-Isopropyltoluene 3.22 J 1.86 4.00 20 08/29/2022 20:35 WG1918072


2-Butanone (MEK) U C3 10.0 20.0 20 08/29/2022 20:35 WG1918072


Methylene Chloride U 5.30 20.0 20 08/29/2022 20:35 WG1918072


4-Methyl-2-pentanone (MIBK) U 8.00 20.0 20 08/29/2022 20:35 WG1918072


Methyl tert-butyl ether U 0.236 0.800 20 08/29/2022 20:35 WG1918072


Naphthalene U 2.48 10.0 20 08/29/2022 20:35 WG1918072


n-Propylbenzene 19.8 0.944 4.00 20 08/29/2022 20:35 WG1918072


Styrene U 2.18 10.0 20 08/29/2022 20:35 WG1918072


1,1,1,2-Tetrachloroethane U 0.400 2.00 20 08/29/2022 20:35 WG1918072


1,1,2,2-Tetrachloroethane U 0.312 2.00 20 08/29/2022 20:35 WG1918072


1,1,2-Trichlorotrifluoroethane U 0.540 2.00 20 08/29/2022 20:35 WG1918072


Tetrachloroethene 309 0.560 2.00 20 08/29/2022 20:35 WG1918072


Toluene 1.64 J 1.00 4.00 20 08/29/2022 20:35 WG1918072


1,2,3-Trichlorobenzene U C4 0.500 10.0 20 08/29/2022 20:35 WG1918072


1,2,4-Trichlorobenzene U C4 3.86 10.0 20 08/29/2022 20:35 WG1918072


1,1,1-Trichloroethane U 0.220 2.00 20 08/29/2022 20:35 WG1918072


1,1,2-Trichloroethane U 0.706 2.00 20 08/29/2022 20:35 WG1918072


Trichloroethene 1030 0.320 0.800 20 08/29/2022 20:35 WG1918072


Trichlorofluoromethane U 0.400 2.00 20 08/29/2022 20:35 WG1918072


1,2,3-Trichloropropane U 4.08 10.0 20 08/29/2022 20:35 WG1918072


1,2,4-Trimethylbenzene 5.88 B 0.928 4.00 20 08/29/2022 20:35 WG1918072


1,2,3-Trimethylbenzene 2.48 J 0.920 4.00 20 08/29/2022 20:35 WG1918072


1,3,5-Trimethylbenzene U 0.864 4.00 20 08/29/2022 20:35 WG1918072


Vinyl acetate U 2.82 10.0 20 08/29/2022 20:35 WG1918072


Vinyl chloride 2.94 0.546 2.00 20 08/29/2022 20:35 WG1918072


Xylenes, Total 10.4 3.82 5.20 20 08/29/2022 20:35 WG1918072


    (S) Toluene-d8 107 75.0-131 08/29/2022 20:35 WG1918072


    (S) 4-Bromofluorobenzene 105 67.0-138 08/29/2022 20:35 WG1918072


    (S) 1,2-Dichloroethane-d4 115 70.0-130 08/29/2022 20:35 WG1918072


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 08/26/2022 20:28 WG1916899
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SAMPLE RESULTS - 09
L 1 5 2 8 3 1 6


MW-30-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  0 9 : 0 7


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 08/26/2022 18:25 WG1916170


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 43.1 B J 31.6 100 1 08/28/2022 18:10 WG1917549


    (S) 
a,a,a-Trifluorotoluene(FID) 107 78.0-120 08/28/2022 18:10 WG1917549


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Acetone 1.33 C3 0.548 1.00 1 08/29/2022 18:12 WG1918072


Acrylonitrile U C3 0.0760 0.500 1 08/29/2022 18:12 WG1918072


Benzene 0.0220 J 0.0160 0.0400 1 08/29/2022 18:12 WG1918072


Bromobenzene U 0.0420 0.500 1 08/29/2022 18:12 WG1918072


Bromochloromethane U 0.0452 0.200 1 08/29/2022 18:12 WG1918072


Bromodichloromethane U 0.0315 0.100 1 08/29/2022 18:12 WG1918072


Bromoform U 0.239 1.00 1 08/29/2022 18:12 WG1918072


Bromomethane U 0.148 0.500 1 08/29/2022 18:12 WG1918072


n-Butylbenzene U 0.153 0.500 1 08/29/2022 18:12 WG1918072


sec-Butylbenzene U 0.101 0.500 1 08/29/2022 18:12 WG1918072


tert-Butylbenzene U 0.0620 0.200 1 08/29/2022 18:12 WG1918072


Carbon disulfide U 0.162 0.500 1 08/29/2022 18:12 WG1918072


Carbon tetrachloride U 0.0432 0.200 1 08/29/2022 18:12 WG1918072


Chlorobenzene U 0.0229 0.100 1 08/29/2022 18:12 WG1918072


Chlorodibromomethane U 0.0180 0.100 1 08/29/2022 18:12 WG1918072


Chloroethane U 0.0432 0.200 1 08/29/2022 18:12 WG1918072


Chloroform 0.260 0.0166 0.100 1 08/29/2022 18:12 WG1918072


Chloromethane U 0.0556 0.500 1 08/29/2022 18:12 WG1918072


2-Chlorotoluene U 0.0368 0.100 1 08/29/2022 18:12 WG1918072


4-Chlorotoluene U 0.0452 0.200 1 08/29/2022 18:12 WG1918072


1,2-Dibromo-3-Chloropropane U 0.204 1.00 1 08/29/2022 18:12 WG1918072


1,2-Dibromoethane U 0.0210 0.100 1 08/29/2022 18:12 WG1918072


Dibromomethane U 0.0400 0.200 1 08/29/2022 18:12 WG1918072


1,2-Dichlorobenzene U 0.0580 0.200 1 08/29/2022 18:12 WG1918072


1,3-Dichlorobenzene U 0.0680 0.200 1 08/29/2022 18:12 WG1918072


1,4-Dichlorobenzene U 0.0788 0.200 1 08/29/2022 18:12 WG1918072


trans-1,4-Dichloro-2-butene U 0.0560 0.200 1 08/29/2022 18:12 WG1918072


Dichlorodifluoromethane U 0.0327 0.100 1 08/29/2022 18:12 WG1918072


1,1-Dichloroethane U 0.0230 0.100 1 08/29/2022 18:12 WG1918072


1,2-Dichloroethane U 0.0190 0.100 1 08/29/2022 18:12 WG1918072


1,1-Dichloroethene U 0.0200 0.100 1 08/29/2022 18:12 WG1918072


cis-1,2-Dichloroethene 0.260 0.0276 0.100 1 08/30/2022 15:12 WG1918432


trans-1,2-Dichloroethene U 0.0572 0.200 1 08/29/2022 18:12 WG1918072


1,2-Dichloropropane U 0.0508 0.200 1 08/29/2022 18:12 WG1918072


1,1-Dichloropropene U 0.0280 0.100 1 08/29/2022 18:12 WG1918072


1,3-Dichloropropane U 0.0700 0.200 1 08/29/2022 18:12 WG1918072


cis-1,3-Dichloropropene U 0.0271 0.100 1 08/29/2022 18:12 WG1918072


trans-1,3-Dichloropropene U 0.0612 0.200 1 08/29/2022 18:12 WG1918072


2,2-Dichloropropane U 0.0317 0.100 1 08/29/2022 18:12 WG1918072


Di-isopropyl ether U C3 0.0140 0.0400 1 08/29/2022 18:12 WG1918072


Ethylbenzene U 0.0212 0.100 1 08/29/2022 18:12 WG1918072


Hexachloro-1,3-butadiene U 0.508 1.00 1 08/29/2022 18:12 WG1918072


2-Hexanone U 0.400 1.00 1 08/29/2022 18:12 WG1918072
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SAMPLE RESULTS - 09
L 1 5 2 8 3 1 6


MW-30-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  0 9 : 0 7


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


n-Hexane U 0.0424 0.200 1 08/29/2022 18:12 WG1918072


Iodomethane U 0.242 0.500 1 08/29/2022 18:12 WG1918072


Isopropylbenzene U 0.0345 0.100 1 08/29/2022 18:12 WG1918072


p-Isopropyltoluene U 0.0932 0.200 1 08/29/2022 18:12 WG1918072


2-Butanone (MEK) U C3 0.500 1.00 1 08/29/2022 18:12 WG1918072


Methylene Chloride U 0.265 1.00 1 08/29/2022 18:12 WG1918072


4-Methyl-2-pentanone (MIBK) U 0.400 1.00 1 08/29/2022 18:12 WG1918072


Methyl tert-butyl ether U 0.0118 0.0400 1 08/29/2022 18:12 WG1918072


Naphthalene U 0.124 0.500 1 08/29/2022 18:12 WG1918072


n-Propylbenzene U 0.0472 0.200 1 08/29/2022 18:12 WG1918072


Styrene U 0.109 0.500 1 08/29/2022 18:12 WG1918072


1,1,1,2-Tetrachloroethane U 0.0200 0.100 1 08/29/2022 18:12 WG1918072


1,1,2,2-Tetrachloroethane U 0.0156 0.100 1 08/29/2022 18:12 WG1918072


1,1,2-Trichlorotrifluoroethane U 0.0270 0.100 1 08/29/2022 18:12 WG1918072


Tetrachloroethene 2.24 0.0280 0.100 1 08/29/2022 18:12 WG1918072


Toluene 0.0810 J 0.0500 0.200 1 08/29/2022 18:12 WG1918072


1,2,3-Trichlorobenzene U C4 0.0250 0.500 1 08/29/2022 18:12 WG1918072


1,2,4-Trichlorobenzene U C4 0.193 0.500 1 08/29/2022 18:12 WG1918072


1,1,1-Trichloroethane U 0.0110 0.100 1 08/29/2022 18:12 WG1918072


1,1,2-Trichloroethane U 0.0353 0.100 1 08/29/2022 18:12 WG1918072


Trichloroethene 0.172 0.0160 0.0400 1 08/30/2022 15:12 WG1918432


Trichlorofluoromethane U 0.0200 0.100 1 08/29/2022 18:12 WG1918072


1,2,3-Trichloropropane U 0.204 0.500 1 08/29/2022 18:12 WG1918072


1,2,4-Trimethylbenzene U 0.0464 0.200 1 08/29/2022 18:12 WG1918072


1,2,3-Trimethylbenzene U 0.0460 0.200 1 08/29/2022 18:12 WG1918072


1,3,5-Trimethylbenzene U 0.0432 0.200 1 08/29/2022 18:12 WG1918072


Vinyl acetate U 0.141 0.500 1 08/29/2022 18:12 WG1918072


Vinyl chloride 0.996 0.0273 0.100 1 08/29/2022 18:12 WG1918072


Xylenes, Total U 0.191 0.260 1 08/29/2022 18:12 WG1918072


    (S) Toluene-d8 111 75.0-131 08/29/2022 18:12 WG1918072


    (S) Toluene-d8 104 75.0-131 08/30/2022 15:12 WG1918432


    (S) 4-Bromofluorobenzene 98.4 67.0-138 08/29/2022 18:12 WG1918072


    (S) 4-Bromofluorobenzene 94.5 67.0-138 08/30/2022 15:12 WG1918432


    (S) 1,2-Dichloroethane-d4 103 70.0-130 08/29/2022 18:12 WG1918072


    (S) 1,2-Dichloroethane-d4 97.9 70.0-130 08/30/2022 15:12 WG1918432


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00541 0.0202 1.01 08/26/2022 22:16 WG1916899
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SAMPLE RESULTS - 10
L 1 5 2 8 3 1 6


MW-31-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 1 : 2 5


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 08/26/2022 18:28 WG1916170


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 599 31.6 100 1 08/28/2022 18:57 WG1917549


    (S) 
a,a,a-Trifluorotoluene(FID) 103 78.0-120 08/28/2022 18:57 WG1917549


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Acetone U C3 11.0 20.0 20 08/29/2022 20:54 WG1918072


Acrylonitrile U C3 1.52 10.0 20 08/29/2022 20:54 WG1918072


Benzene 40.3 0.320 0.800 20 08/29/2022 20:54 WG1918072


Bromobenzene U 0.840 10.0 20 08/29/2022 20:54 WG1918072


Bromochloromethane U 0.904 4.00 20 08/29/2022 20:54 WG1918072


Bromodichloromethane U 0.630 2.00 20 08/29/2022 20:54 WG1918072


Bromoform U 4.78 20.0 20 08/29/2022 20:54 WG1918072


Bromomethane U 2.96 10.0 20 08/29/2022 20:54 WG1918072


n-Butylbenzene U 3.06 10.0 20 08/29/2022 20:54 WG1918072


sec-Butylbenzene U 2.02 10.0 20 08/29/2022 20:54 WG1918072


tert-Butylbenzene U 1.24 4.00 20 08/29/2022 20:54 WG1918072


Carbon disulfide U 3.24 10.0 20 08/29/2022 20:54 WG1918072


Carbon tetrachloride U 0.864 4.00 20 08/29/2022 20:54 WG1918072


Chlorobenzene U 0.458 2.00 20 08/29/2022 20:54 WG1918072


Chlorodibromomethane U 0.360 2.00 20 08/29/2022 20:54 WG1918072


Chloroethane U 0.864 4.00 20 08/29/2022 20:54 WG1918072


Chloroform U 0.332 2.00 20 08/29/2022 20:54 WG1918072


Chloromethane U 1.11 10.0 20 08/29/2022 20:54 WG1918072


2-Chlorotoluene U 0.736 2.00 20 08/29/2022 20:54 WG1918072


4-Chlorotoluene U 0.904 4.00 20 08/29/2022 20:54 WG1918072


1,2-Dibromo-3-Chloropropane U 4.08 20.0 20 08/29/2022 20:54 WG1918072


1,2-Dibromoethane U 0.420 2.00 20 08/29/2022 20:54 WG1918072


Dibromomethane U 0.800 4.00 20 08/29/2022 20:54 WG1918072


1,2-Dichlorobenzene U 1.16 4.00 20 08/29/2022 20:54 WG1918072


1,3-Dichlorobenzene U 1.36 4.00 20 08/29/2022 20:54 WG1918072


1,4-Dichlorobenzene U 1.58 4.00 20 08/29/2022 20:54 WG1918072


trans-1,4-Dichloro-2-butene U 1.12 4.00 20 08/29/2022 20:54 WG1918072


Dichlorodifluoromethane U 0.654 2.00 20 08/29/2022 20:54 WG1918072


1,1-Dichloroethane U 0.460 2.00 20 08/29/2022 20:54 WG1918072


1,2-Dichloroethane U 0.380 2.00 20 08/29/2022 20:54 WG1918072


1,1-Dichloroethene 2.36 0.400 2.00 20 08/29/2022 20:54 WG1918072


cis-1,2-Dichloroethene 592 0.552 2.00 20 08/29/2022 20:54 WG1918072


trans-1,2-Dichloroethene 18.2 1.14 4.00 20 08/29/2022 20:54 WG1918072


1,2-Dichloropropane U 1.02 4.00 20 08/29/2022 20:54 WG1918072


1,1-Dichloropropene U 0.560 2.00 20 08/29/2022 20:54 WG1918072


1,3-Dichloropropane U 1.40 4.00 20 08/29/2022 20:54 WG1918072


cis-1,3-Dichloropropene U 0.542 2.00 20 08/29/2022 20:54 WG1918072


trans-1,3-Dichloropropene U 1.22 4.00 20 08/29/2022 20:54 WG1918072


2,2-Dichloropropane U 0.634 2.00 20 08/29/2022 20:54 WG1918072


Di-isopropyl ether U C3 0.280 0.800 20 08/29/2022 20:54 WG1918072


Ethylbenzene 0.700 J 0.424 2.00 20 08/29/2022 20:54 WG1918072


Hexachloro-1,3-butadiene U 10.2 20.0 20 08/29/2022 20:54 WG1918072


2-Hexanone U 8.00 20.0 20 08/29/2022 20:54 WG1918072
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SAMPLE RESULTS - 10
L 1 5 2 8 3 1 6


MW-31-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 1 : 2 5


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


n-Hexane U 0.848 4.00 20 08/29/2022 20:54 WG1918072


Iodomethane U 4.84 10.0 20 08/29/2022 20:54 WG1918072


Isopropylbenzene U 0.690 2.00 20 08/29/2022 20:54 WG1918072


p-Isopropyltoluene U 1.86 4.00 20 08/29/2022 20:54 WG1918072


2-Butanone (MEK) U C3 10.0 20.0 20 08/29/2022 20:54 WG1918072


Methylene Chloride U 5.30 20.0 20 08/29/2022 20:54 WG1918072


4-Methyl-2-pentanone (MIBK) U 8.00 20.0 20 08/29/2022 20:54 WG1918072


Methyl tert-butyl ether U 0.236 0.800 20 08/29/2022 20:54 WG1918072


Naphthalene U 2.48 10.0 20 08/29/2022 20:54 WG1918072


n-Propylbenzene U 0.944 4.00 20 08/29/2022 20:54 WG1918072


Styrene U 2.18 10.0 20 08/29/2022 20:54 WG1918072


1,1,1,2-Tetrachloroethane U 0.400 2.00 20 08/29/2022 20:54 WG1918072


1,1,2,2-Tetrachloroethane U 0.312 2.00 20 08/29/2022 20:54 WG1918072


1,1,2-Trichlorotrifluoroethane U 0.540 2.00 20 08/29/2022 20:54 WG1918072


Tetrachloroethene 9.28 0.560 2.00 20 08/29/2022 20:54 WG1918072


Toluene U 1.00 4.00 20 08/29/2022 20:54 WG1918072


1,2,3-Trichlorobenzene U C4 0.500 10.0 20 08/29/2022 20:54 WG1918072


1,2,4-Trichlorobenzene U C4 3.86 10.0 20 08/29/2022 20:54 WG1918072


1,1,1-Trichloroethane U 0.220 2.00 20 08/29/2022 20:54 WG1918072


1,1,2-Trichloroethane U 0.706 2.00 20 08/29/2022 20:54 WG1918072


Trichloroethene 213 0.320 0.800 20 08/29/2022 20:54 WG1918072


Trichlorofluoromethane U 0.400 2.00 20 08/29/2022 20:54 WG1918072


1,2,3-Trichloropropane U 4.08 10.0 20 08/29/2022 20:54 WG1918072


1,2,4-Trimethylbenzene U 0.928 4.00 20 08/29/2022 20:54 WG1918072


1,2,3-Trimethylbenzene U 0.920 4.00 20 08/29/2022 20:54 WG1918072


1,3,5-Trimethylbenzene U 0.864 4.00 20 08/29/2022 20:54 WG1918072


Vinyl acetate U 2.82 10.0 20 08/29/2022 20:54 WG1918072


Vinyl chloride 41.0 0.546 2.00 20 08/29/2022 20:54 WG1918072


Xylenes, Total U 3.82 5.20 20 08/29/2022 20:54 WG1918072


    (S) Toluene-d8 108 75.0-131 08/29/2022 20:54 WG1918072


    (S) 4-Bromofluorobenzene 95.4 67.0-138 08/29/2022 20:54 WG1918072


    (S) 1,2-Dichloroethane-d4 97.8 70.0-130 08/29/2022 20:54 WG1918072


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00541 0.0202 1.01 08/26/2022 22:28 WG1916899
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SAMPLE RESULTS - 11
L 1 5 2 8 3 1 6


BD-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 2 : 0 0


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 08/26/2022 18:38 WG1916170


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 409 31.6 100 1 08/28/2022 19:19 WG1917549


    (S) 
a,a,a-Trifluorotoluene(FID) 105 78.0-120 08/28/2022 19:19 WG1917549


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Acetone U 54.8 100 100 09/01/2022 17:42 WG1920159


Acetone 8.41 J Q 5.48 10.0 10 09/02/2022 16:49 WG1920930


Acrylonitrile U 7.60 50.0 100 09/01/2022 17:42 WG1920159


Acrylonitrile U Q 0.760 5.00 10 09/02/2022 16:49 WG1920930


Benzene U 1.60 4.00 100 09/01/2022 17:42 WG1920159


Benzene 4.54 Q 0.160 0.400 10 09/02/2022 16:49 WG1920930


Bromobenzene U 4.20 50.0 100 09/01/2022 17:42 WG1920159


Bromobenzene U Q 0.420 5.00 10 09/02/2022 16:49 WG1920930


Bromochloromethane U 4.52 20.0 100 09/01/2022 17:42 WG1920159


Bromochloromethane U Q 0.452 2.00 10 09/02/2022 16:49 WG1920930


Bromodichloromethane U 3.15 10.0 100 09/01/2022 17:42 WG1920159


Bromodichloromethane U Q 0.315 1.00 10 09/02/2022 16:49 WG1920930


Bromoform U 23.9 100 100 09/01/2022 17:42 WG1920159


Bromoform U Q 2.39 10.0 10 09/02/2022 16:49 WG1920930


Bromomethane U 14.8 50.0 100 09/01/2022 17:42 WG1920159


Bromomethane U Q 1.48 5.00 10 09/02/2022 16:49 WG1920930


n-Butylbenzene U 15.3 50.0 100 09/01/2022 17:42 WG1920159


n-Butylbenzene U Q 1.53 5.00 10 09/02/2022 16:49 WG1920930


sec-Butylbenzene U 10.1 50.0 100 09/01/2022 17:42 WG1920159


sec-Butylbenzene U Q 1.01 5.00 10 09/02/2022 16:49 WG1920930


tert-Butylbenzene U 6.20 20.0 100 09/01/2022 17:42 WG1920159


tert-Butylbenzene U Q 0.620 2.00 10 09/02/2022 16:49 WG1920930


Carbon disulfide U 16.2 50.0 100 09/01/2022 17:42 WG1920159


Carbon disulfide U Q 1.62 5.00 10 09/02/2022 16:49 WG1920930


Carbon tetrachloride U 4.32 20.0 100 09/01/2022 17:42 WG1920159


Carbon tetrachloride U Q 0.432 2.00 10 09/02/2022 16:49 WG1920930


Chlorobenzene U 2.29 10.0 100 09/01/2022 17:42 WG1920159


Chlorobenzene U Q 0.229 1.00 10 09/02/2022 16:49 WG1920930


Chlorodibromomethane U 1.80 10.0 100 09/01/2022 17:42 WG1920159


Chlorodibromomethane U Q 0.180 1.00 10 09/02/2022 16:49 WG1920930


Chloroethane U 4.32 20.0 100 09/01/2022 17:42 WG1920159


Chloroethane U Q 0.432 2.00 10 09/02/2022 16:49 WG1920930


Chloroform U 1.66 10.0 100 09/01/2022 17:42 WG1920159


Chloroform U Q 0.166 1.00 10 09/02/2022 16:49 WG1920930


Chloromethane U 5.56 50.0 100 09/01/2022 17:42 WG1920159


Chloromethane U Q 0.556 5.00 10 09/02/2022 16:49 WG1920930


2-Chlorotoluene U 3.68 10.0 100 09/01/2022 17:42 WG1920159


2-Chlorotoluene U Q 0.368 1.00 10 09/02/2022 16:49 WG1920930


4-Chlorotoluene U 4.52 20.0 100 09/01/2022 17:42 WG1920159


4-Chlorotoluene U Q 0.452 2.00 10 09/02/2022 16:49 WG1920930


1,2-Dibromo-3-Chloropropane U 20.4 100 100 09/01/2022 17:42 WG1920159


1,2-Dibromo-3-Chloropropane U Q 2.04 10.0 10 09/02/2022 16:49 WG1920930


1,2-Dibromoethane U 2.10 10.0 100 09/01/2022 17:42 WG1920159
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SAMPLE RESULTS - 11
L 1 5 2 8 3 1 6


BD-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 2 : 0 0


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


1,2-Dibromoethane U Q 0.210 1.00 10 09/02/2022 16:49 WG1920930


Dibromomethane U 4.00 20.0 100 09/01/2022 17:42 WG1920159


Dibromomethane U Q 0.400 2.00 10 09/02/2022 16:49 WG1920930


1,2-Dichlorobenzene U 5.80 20.0 100 09/01/2022 17:42 WG1920159


1,2-Dichlorobenzene U Q 0.580 2.00 10 09/02/2022 16:49 WG1920930


1,3-Dichlorobenzene U 6.80 20.0 100 09/01/2022 17:42 WG1920159


1,3-Dichlorobenzene U Q 0.680 2.00 10 09/02/2022 16:49 WG1920930


1,4-Dichlorobenzene U 7.88 20.0 100 09/01/2022 17:42 WG1920159


1,4-Dichlorobenzene U Q 0.788 2.00 10 09/02/2022 16:49 WG1920930


trans-1,4-Dichloro-2-butene U J3 5.60 20.0 100 09/01/2022 17:42 WG1920159


trans-1,4-Dichloro-2-butene U C4 J4 Q 0.560 2.00 10 09/02/2022 16:49 WG1920930


Dichlorodifluoromethane U 3.27 10.0 100 09/01/2022 17:42 WG1920159


Dichlorodifluoromethane U Q 0.327 1.00 10 09/02/2022 16:49 WG1920930


1,1-Dichloroethane U 2.30 10.0 100 09/01/2022 17:42 WG1920159


1,1-Dichloroethane U Q 0.230 1.00 10 09/02/2022 16:49 WG1920930


1,2-Dichloroethane U 1.90 10.0 100 09/01/2022 17:42 WG1920159


1,2-Dichloroethane U Q 0.190 1.00 10 09/02/2022 16:49 WG1920930


1,1-Dichloroethene U 2.00 10.0 100 09/01/2022 17:42 WG1920159


1,1-Dichloroethene 0.691 J Q 0.200 1.00 10 09/02/2022 16:49 WG1920930


cis-1,2-Dichloroethene 474 2.76 10.0 100 09/01/2022 17:42 WG1920159


cis-1,2-Dichloroethene 459 Q 0.276 1.00 10 09/02/2022 16:49 WG1920930


trans-1,2-Dichloroethene U 5.72 20.0 100 09/01/2022 17:42 WG1920159


trans-1,2-Dichloroethene 7.89 Q 0.572 2.00 10 09/02/2022 16:49 WG1920930


1,2-Dichloropropane U 5.08 20.0 100 09/01/2022 17:42 WG1920159


1,2-Dichloropropane U Q 0.508 2.00 10 09/02/2022 16:49 WG1920930


1,1-Dichloropropene U 2.80 10.0 100 09/01/2022 17:42 WG1920159


1,1-Dichloropropene U Q 0.280 1.00 10 09/02/2022 16:49 WG1920930


1,3-Dichloropropane U 7.00 20.0 100 09/01/2022 17:42 WG1920159


1,3-Dichloropropane U Q 0.700 2.00 10 09/02/2022 16:49 WG1920930


cis-1,3-Dichloropropene U 2.71 10.0 100 09/01/2022 17:42 WG1920159


cis-1,3-Dichloropropene U Q 0.271 1.00 10 09/02/2022 16:49 WG1920930


trans-1,3-Dichloropropene U 6.12 20.0 100 09/01/2022 17:42 WG1920159


trans-1,3-Dichloropropene U Q 0.612 2.00 10 09/02/2022 16:49 WG1920930


2,2-Dichloropropane U 3.17 10.0 100 09/01/2022 17:42 WG1920159


2,2-Dichloropropane U Q 0.317 1.00 10 09/02/2022 16:49 WG1920930


Di-isopropyl ether U 1.40 4.00 100 09/01/2022 17:42 WG1920159


Di-isopropyl ether U Q 0.140 0.400 10 09/02/2022 16:49 WG1920930


Ethylbenzene U 2.12 10.0 100 09/01/2022 17:42 WG1920159


Ethylbenzene U Q 0.212 1.00 10 09/02/2022 16:49 WG1920930


Hexachloro-1,3-butadiene U 50.8 100 100 09/01/2022 17:42 WG1920159


Hexachloro-1,3-butadiene U Q 5.08 10.0 10 09/02/2022 16:49 WG1920930


2-Hexanone U 40.0 100 100 09/01/2022 17:42 WG1920159


2-Hexanone U Q 4.00 10.0 10 09/02/2022 16:49 WG1920930


n-Hexane U C3 4.24 20.0 100 09/01/2022 17:42 WG1920159


n-Hexane U Q 0.424 2.00 10 09/02/2022 16:49 WG1920930


Iodomethane U 24.2 50.0 100 09/01/2022 17:42 WG1920159


Iodomethane U Q 2.42 5.00 10 09/02/2022 16:49 WG1920930


Isopropylbenzene U 3.45 10.0 100 09/01/2022 17:42 WG1920159


Isopropylbenzene U Q 0.345 1.00 10 09/02/2022 16:49 WG1920930


p-Isopropyltoluene U 9.32 20.0 100 09/01/2022 17:42 WG1920159


p-Isopropyltoluene U Q 0.932 2.00 10 09/02/2022 16:49 WG1920930


2-Butanone (MEK) U J3 50.0 100 100 09/01/2022 17:42 WG1920159


2-Butanone (MEK) U Q 5.00 10.0 10 09/02/2022 16:49 WG1920930


Methylene Chloride U 26.5 100 100 09/01/2022 17:42 WG1920159


Methylene Chloride U Q 2.65 10.0 10 09/02/2022 16:49 WG1920930


4-Methyl-2-pentanone (MIBK) U 40.0 100 100 09/01/2022 17:42 WG1920159
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SAMPLE RESULTS - 11
L 1 5 2 8 3 1 6


BD-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 2 : 0 0


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


4-Methyl-2-pentanone (MIBK) U Q 4.00 10.0 10 09/02/2022 16:49 WG1920930


Methyl tert-butyl ether U 1.18 4.00 100 09/01/2022 17:42 WG1920159


Methyl tert-butyl ether U Q 0.118 0.400 10 09/02/2022 16:49 WG1920930


Naphthalene U J4 12.4 50.0 100 09/01/2022 17:42 WG1920159


Naphthalene U Q 1.24 5.00 10 09/02/2022 16:49 WG1920930


n-Propylbenzene U 4.72 20.0 100 09/01/2022 17:42 WG1920159


n-Propylbenzene U Q 0.472 2.00 10 09/02/2022 16:49 WG1920930


Styrene U 10.9 50.0 100 09/01/2022 17:42 WG1920159


Styrene U Q 1.09 5.00 10 09/02/2022 16:49 WG1920930


1,1,1,2-Tetrachloroethane U 2.00 10.0 100 09/01/2022 17:42 WG1920159


1,1,1,2-Tetrachloroethane U Q 0.200 1.00 10 09/02/2022 16:49 WG1920930


1,1,2,2-Tetrachloroethane U 1.56 10.0 100 09/01/2022 17:42 WG1920159


1,1,2,2-Tetrachloroethane U Q 0.156 1.00 10 09/02/2022 16:49 WG1920930


1,1,2-Trichlorotrifluoroethane U 2.70 10.0 100 09/01/2022 17:42 WG1920159


1,1,2-Trichlorotrifluoroethane U Q 0.270 1.00 10 09/02/2022 16:49 WG1920930


Tetrachloroethene U 2.80 10.0 100 09/01/2022 17:42 WG1920159


Tetrachloroethene 1.05 Q 0.280 1.00 10 09/02/2022 16:49 WG1920930


Toluene U 5.00 20.0 100 09/01/2022 17:42 WG1920159


Toluene U Q 0.500 2.00 10 09/02/2022 16:49 WG1920930


1,2,3-Trichlorobenzene U 2.50 50.0 100 09/01/2022 17:42 WG1920159


1,2,3-Trichlorobenzene U Q 0.250 5.00 10 09/02/2022 16:49 WG1920930


1,2,4-Trichlorobenzene U 19.3 50.0 100 09/01/2022 17:42 WG1920159


1,2,4-Trichlorobenzene U Q 1.93 5.00 10 09/02/2022 16:49 WG1920930


1,1,1-Trichloroethane U 1.10 10.0 100 09/01/2022 17:42 WG1920159


1,1,1-Trichloroethane U Q 0.110 1.00 10 09/02/2022 16:49 WG1920930


1,1,2-Trichloroethane U 3.53 10.0 100 09/01/2022 17:42 WG1920159


1,1,2-Trichloroethane U Q 0.353 1.00 10 09/02/2022 16:49 WG1920930


Trichloroethene 304 1.60 4.00 100 09/01/2022 17:42 WG1920159


Trichloroethene 263 Q 0.160 0.400 10 09/02/2022 16:49 WG1920930


Trichlorofluoromethane U 2.00 10.0 100 09/01/2022 17:42 WG1920159


Trichlorofluoromethane U Q 0.200 1.00 10 09/02/2022 16:49 WG1920930


1,2,3-Trichloropropane U 20.4 50.0 100 09/01/2022 17:42 WG1920159


1,2,3-Trichloropropane U Q 2.04 5.00 10 09/02/2022 16:49 WG1920930


1,2,4-Trimethylbenzene U 4.64 20.0 100 09/01/2022 17:42 WG1920159


1,2,4-Trimethylbenzene U Q 0.464 2.00 10 09/02/2022 16:49 WG1920930


1,2,3-Trimethylbenzene U 4.60 20.0 100 09/01/2022 17:42 WG1920159


1,2,3-Trimethylbenzene U Q 0.460 2.00 10 09/02/2022 16:49 WG1920930


1,3,5-Trimethylbenzene U 4.32 20.0 100 09/01/2022 17:42 WG1920159


1,3,5-Trimethylbenzene U Q 0.432 2.00 10 09/02/2022 16:49 WG1920930


Vinyl acetate U 14.1 50.0 100 09/01/2022 17:42 WG1920159


Vinyl acetate U Q 1.41 5.00 10 09/02/2022 16:49 WG1920930


Vinyl chloride U 2.73 10.0 100 09/01/2022 17:42 WG1920159


Vinyl chloride 2.13 Q 0.273 1.00 10 09/02/2022 16:49 WG1920930


Xylenes, Total U 19.1 26.0 100 09/01/2022 17:42 WG1920159


Xylenes, Total U Q 1.91 2.60 10 09/02/2022 16:49 WG1920930


    (S) Toluene-d8 114 75.0-131 09/01/2022 17:42 WG1920159


    (S) Toluene-d8 108 75.0-131 09/02/2022 16:49 WG1920930


    (S) 4-Bromofluorobenzene 105 67.0-138 09/01/2022 17:42 WG1920159


    (S) 4-Bromofluorobenzene 108 67.0-138 09/02/2022 16:49 WG1920930


    (S) 1,2-Dichloroethane-d4 98.3 70.0-130 09/01/2022 17:42 WG1920159


    (S) 1,2-Dichloroethane-d4 95.4 70.0-130 09/02/2022 16:49 WG1920930


Sample Narrative: 


     L1528316-11 WG1920159, WG1920930: Initial analysis over diluted based on historical data.


     L1528316-11 WG1920159, WG1920930: Reanalyzed out of hold at lower dilution. Reporting both data runs.
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SAMPLE RESULTS - 11
L 1 5 2 8 3 1 6


BD-W-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 2 : 0 0


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00547 0.0204 1.02 08/26/2022 23:16 WG1916899
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SAMPLE RESULTS - 12
L 1 5 2 8 3 1 6


TB-1-20220818
C o l l e c t e d  d a t e / t i m e :   0 8 / 1 8 / 2 2  1 2 : 0 0


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene U 0.0941 1.00 1 08/26/2022 03:42 WG1916827


Toluene U 0.278 1.00 1 08/26/2022 03:42 WG1916827


Ethylbenzene U 0.137 1.00 1 08/26/2022 03:42 WG1916827


Total Xylenes U 0.174 3.00 1 08/26/2022 03:42 WG1916827


    (S) Toluene-d8 106 80.0-120 08/26/2022 03:42 WG1916827


    (S) 4-Bromofluorobenzene 103 77.0-126 08/26/2022 03:42 WG1916827


    (S) 1,2-Dichloroethane-d4 125 70.0-130 08/26/2022 03:42 WG1916827
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QUALITY CONTROL SUMMARYWG1916170
M e t a l s  ( I C P M S )  b y  M e t h o d  6 0 2 0 B L 1 5 2 8 3 1 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1


Method Blank (MB)


(MB) R3830998-1  08/26/22 16:15


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Lead U 0.849 2.00


Laboratory Control Sample (LCS)


(LCS) R3830998-2  08/26/22 16:19


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte ug/l ug/l % %


Lead 50.0 49.2 98.5 80.0-120


L1528316-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1528316-01  08/26/22 16:22 • (MS) R3830998-4  08/26/22 16:28 • (MSD) R3830998-5  08/26/22 16:32


 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l ug/l % % % % %


Lead 50.0 U 50.9 48.2 102 96.4 1 75.0-125 5.46 20
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QUALITY CONTROL SUMMARYWG1917549
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C )  b y  M e t h o d  N W T P H G X L 1 5 2 8 3 1 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1


Method Blank (MB)


(MB) R3832306-2  08/28/22 11:24


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Gasoline Range 
Organics-NWTPH 38.4 J 31.6 100


    (S) 
a,a,a-Trifluorotoluene(FID) 107   78.0-120


Laboratory Control Sample (LCS)


(LCS) R3832306-1  08/28/22 10:19


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte ug/l ug/l % %


Gasoline Range 
Organics-NWTPH 5500 4910 89.3 70.0-124


    (S) 
a,a,a-Trifluorotoluene(FID)   114 78.0-120  
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QUALITY CONTROL SUMMARYWG1916827
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 2


Method Blank (MB)


(MB) R3831004-3  08/25/22 21:11


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Benzene U 0.0941 1.00


Toluene U 0.278 1.00


Ethylbenzene U 0.137 1.00


Xylenes, Total U 0.174 3.00


    (S) Toluene-d8 109   80.0-120


    (S) 4-Bromofluorobenzene 101   77.0-126


    (S) 1,2-Dichloroethane-d4 120   70.0-130


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3831004-1  08/25/22 20:13 • (LCSD) R3831004-2  08/25/22 20:32


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l % % % % %


Benzene 5.00 5.37 5.49 107 110 70.0-123 2.21 20


Toluene 5.00 4.97 5.11 99.4 102 79.0-120 2.78 20


Ethylbenzene 5.00 4.65 4.77 93.0 95.4 79.0-123 2.55 20


Xylenes, Total 15.0 14.2 14.7 94.7 98.0 79.0-123 3.46 20


    (S) Toluene-d8    106 106 80.0-120     


    (S) 4-Bromofluorobenzene    100 102 77.0-126     


    (S) 1,2-Dichloroethane-d4    127 122 70.0-130     
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QUALITY CONTROL SUMMARYWG1918072
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0


Method Blank (MB)


(MB) R3831724-3  08/29/22 11:36


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Acetone U 0.548 1.00


Acrylonitrile U 0.0760 0.500


Benzene U 0.0160 0.0400


Bromobenzene U 0.0420 0.500


Bromochloromethane U 0.0452 0.200


Bromodichloromethane U 0.0315 0.100


Bromoform U 0.239 1.00


Bromomethane U 0.148 0.500


n-Butylbenzene U 0.153 0.500


sec-Butylbenzene U 0.101 0.500


tert-Butylbenzene U 0.0620 0.200


Carbon disulfide U 0.162 0.500


Carbon tetrachloride U 0.0432 0.200


Chlorobenzene U 0.0229 0.100


Chlorodibromomethane U 0.0180 0.100


Chloroethane U 0.0432 0.200


Chloroform U 0.0166 0.100


Chloromethane U 0.0556 0.500


2-Chlorotoluene U 0.0368 0.100


4-Chlorotoluene U 0.0452 0.200


1,2-Dibromo-3-Chloropropane U 0.204 1.00


1,2-Dibromoethane U 0.0210 0.100


Dibromomethane U 0.0400 0.200


1,2-Dichlorobenzene U 0.0580 0.200


1,3-Dichlorobenzene U 0.0680 0.200


1,4-Dichlorobenzene U 0.0788 0.200


trans-1,4-Dichloro-2-butene U 0.0560 0.200


Dichlorodifluoromethane U 0.0327 0.100


1,1-Dichloroethane U 0.0230 0.100


1,2-Dichloroethane U 0.0190 0.100


1,1-Dichloroethene U 0.0200 0.100


cis-1,2-Dichloroethene U 0.0276 0.100


trans-1,2-Dichloroethene U 0.0572 0.200


1,2-Dichloropropane U 0.0508 0.200


1,1-Dichloropropene U 0.0280 0.100


1,3-Dichloropropane U 0.0700 0.200


cis-1,3-Dichloropropene U 0.0271 0.100


trans-1,3-Dichloropropene U 0.0612 0.200


2,2-Dichloropropane U 0.0317 0.100


Di-isopropyl ether U 0.0140 0.0400


1


Cp


2


Tc


3


Ss


4


Cn


5


Sr


6


Qc


7


Gl


8


Al


9


Sc


ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:


Arcadis - Chevron - WA 30064302.19.45 L1528316 09/07/22 13:37 34 of 55


ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:


Arcadis - Chevron - WA 30064302.19.45 L1528316 09/07/22 13:44 34 of 55







QUALITY CONTROL SUMMARYWG1918072
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0


Method Blank (MB)


(MB) R3831724-3  08/29/22 11:36


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Ethylbenzene U 0.0212 0.100


Hexachloro-1,3-butadiene U 0.508 1.00


2-Hexanone U 0.400 1.00


n-Hexane U 0.0424 0.200


Iodomethane U 0.242 0.500


Isopropylbenzene U 0.0345 0.100


p-Isopropyltoluene U 0.0932 0.200


2-Butanone (MEK) U 0.500 1.00


Methylene Chloride U 0.265 1.00


4-Methyl-2-pentanone (MIBK) U 0.400 1.00


Methyl tert-butyl ether U 0.0118 0.0400


Naphthalene U 0.124 0.500


n-Propylbenzene U 0.0472 0.200


Styrene U 0.109 0.500


1,1,1,2-Tetrachloroethane U 0.0200 0.100


1,1,2,2-Tetrachloroethane U 0.0156 0.100


1,1,2-Trichlorotrifluoroethane U 0.0270 0.100


Tetrachloroethene U 0.0280 0.100


Toluene U 0.0500 0.200


1,2,3-Trichlorobenzene U 0.0250 0.500


1,2,4-Trichlorobenzene U 0.193 0.500


1,1,1-Trichloroethane U 0.0110 0.100


1,1,2-Trichloroethane U 0.0353 0.100


Trichloroethene U 0.0160 0.0400


Trichlorofluoromethane U 0.0200 0.100


1,2,3-Trichloropropane U 0.204 0.500


1,2,4-Trimethylbenzene 0.0770 J 0.0464 0.200


1,2,3-Trimethylbenzene U 0.0460 0.200


1,3,5-Trimethylbenzene U 0.0432 0.200


Vinyl acetate U 0.141 0.500


Vinyl chloride U 0.0273 0.100


Xylenes, Total U 0.191 0.260


    (S) Toluene-d8 108   75.0-131


    (S) 4-Bromofluorobenzene 105   67.0-138


    (S) 1,2-Dichloroethane-d4 101   70.0-130
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QUALITY CONTROL SUMMARYWG1918072
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3831724-1  08/29/22 10:01 • (LCSD) R3831724-2  08/29/22 10:20


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l % % % % %


Acetone 25.0 12.8 12.5 51.2 50.0 10.0-160 2.37 31


Acrylonitrile 25.0 16.3 17.0 65.2 68.0 45.0-153 4.20 22


Benzene 5.00 4.23 4.47 84.6 89.4 70.0-123 5.52 20


Bromobenzene 5.00 5.21 5.46 104 109 73.0-121 4.69 20


Bromochloromethane 5.00 4.40 4.55 88.0 91.0 77.0-128 3.35 20


Bromodichloromethane 5.00 4.79 5.15 95.8 103 73.0-121 7.24 20


Bromoform 5.00 4.87 4.89 97.4 97.8 64.0-132 0.410 20


Bromomethane 5.00 5.48 5.89 110 118 56.0-147 7.21 20


n-Butylbenzene 5.00 4.55 4.92 91.0 98.4 68.0-135 7.81 20


sec-Butylbenzene 5.00 5.22 5.46 104 109 74.0-130 4.49 20


tert-Butylbenzene 5.00 5.28 5.56 106 111 75.0-127 5.17 20


Carbon disulfide 5.00 4.11 4.25 82.2 85.0 56.0-133 3.35 20


Carbon tetrachloride 5.00 5.04 5.38 101 108 66.0-128 6.53 20


Chlorobenzene 5.00 4.57 4.73 91.4 94.6 76.0-128 3.44 20


Chlorodibromomethane 5.00 5.32 5.22 106 104 74.0-127 1.90 20


Chloroethane 5.00 5.36 5.84 107 117 61.0-134 8.57 20


Chloroform 5.00 4.21 4.40 84.2 88.0 72.0-123 4.41 20


Chloromethane 5.00 4.14 4.60 82.8 92.0 51.0-138 10.5 20


2-Chlorotoluene 5.00 5.16 4.99 103 99.8 75.0-124 3.35 20


4-Chlorotoluene 5.00 4.66 5.02 93.2 100 75.0-124 7.44 20


1,2-Dibromo-3-Chloropropane 5.00 5.26 5.46 105 109 59.0-130 3.73 20


1,2-Dibromoethane 5.00 5.09 5.18 102 104 74.0-128 1.75 20


Dibromomethane 5.00 4.58 4.78 91.6 95.6 75.0-122 4.27 20


1,2-Dichlorobenzene 5.00 4.48 4.69 89.6 93.8 76.0-124 4.58 20


1,3-Dichlorobenzene 5.00 4.64 4.81 92.8 96.2 76.0-125 3.60 20


1,4-Dichlorobenzene 5.00 4.57 4.81 91.4 96.2 77.0-121 5.12 20


trans-1,4-Dichloro-2-butene 5.00 5.05 5.19 101 104 45.0-143 2.73 20


Dichlorodifluoromethane 5.00 4.59 4.84 91.8 96.8 43.0-156 5.30 20


1,1-Dichloroethane 5.00 4.01 4.30 80.2 86.0 70.0-127 6.98 20


1,2-Dichloroethane 5.00 4.12 4.20 82.4 84.0 65.0-131 1.92 20


1,1-Dichloroethene 5.00 4.38 4.62 87.6 92.4 65.0-131 5.33 20


cis-1,2-Dichloroethene 5.00 4.40 4.59 88.0 91.8 73.0-125 4.23 20


trans-1,2-Dichloroethene 5.00 4.23 4.45 84.6 89.0 71.0-125 5.07 20


1,2-Dichloropropane 5.00 4.25 4.59 85.0 91.8 74.0-125 7.69 20


1,1-Dichloropropene 5.00 4.77 5.12 95.4 102 73.0-125 7.08 20


1,3-Dichloropropane 5.00 4.82 5.00 96.4 100 80.0-125 3.67 20


cis-1,3-Dichloropropene 5.00 4.85 5.14 97.0 103 76.0-127 5.81 20


trans-1,3-Dichloropropene 5.00 5.31 5.22 106 104 73.0-127 1.71 20


2,2-Dichloropropane 5.00 5.16 5.46 103 109 59.0-135 5.65 20


Di-isopropyl ether 5.00 3.76 4.19 75.2 83.8 60.0-136 10.8 20
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QUALITY CONTROL SUMMARYWG1918072
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3831724-1  08/29/22 10:01 • (LCSD) R3831724-2  08/29/22 10:20


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l % % % % %


Ethylbenzene 5.00 4.69 4.74 93.8 94.8 74.0-126 1.06 20


Hexachloro-1,3-butadiene 5.00 5.39 5.73 108 115 57.0-150 6.12 20


2-Hexanone 25.0 23.9 24.3 95.6 97.2 54.0-147 1.66 20


n-Hexane 5.00 4.31 4.51 86.2 90.2 55.0-137 4.54 20


Iodomethane 25.0 21.8 22.8 87.2 91.2 74.0-134 4.48 20


Isopropylbenzene 5.00 4.67 4.79 93.4 95.8 72.0-127 2.54 20


p-Isopropyltoluene 5.00 4.51 4.90 90.2 98.0 72.0-133 8.29 20


2-Butanone (MEK) 25.0 18.3 20.1 73.2 80.4 30.0-160 9.37 24


Methylene Chloride 5.00 4.27 4.20 85.4 84.0 68.0-123 1.65 20


4-Methyl-2-pentanone (MIBK) 25.0 23.2 23.2 92.8 92.8 56.0-143 0.000 20


Methyl tert-butyl ether 5.00 4.26 4.36 85.2 87.2 66.0-132 2.32 20


Naphthalene 5.00 5.81 6.32 116 126 59.0-130 8.41 20


n-Propylbenzene 5.00 4.80 5.02 96.0 100 74.0-126 4.48 20


Styrene 5.00 4.49 4.56 89.8 91.2 72.0-127 1.55 20


1,1,1,2-Tetrachloroethane 5.00 4.88 5.10 97.6 102 74.0-129 4.41 20


1,1,2,2-Tetrachloroethane 5.00 5.13 5.17 103 103 68.0-128 0.777 20


1,1,2-Trichlorotrifluoroethane 5.00 4.71 4.75 94.2 95.0 61.0-139 0.846 20


Tetrachloroethene 5.00 5.33 5.25 107 105 70.0-136 1.51 20


Toluene 5.00 4.65 4.68 93.0 93.6 75.0-121 0.643 20


1,2,3-Trichlorobenzene 5.00 5.18 5.71 104 114 59.0-139 9.73 20


1,2,4-Trichlorobenzene 5.00 4.56 5.03 91.2 101 62.0-137 9.80 20


1,1,1-Trichloroethane 5.00 4.96 5.18 99.2 104 69.0-126 4.34 20


1,1,2-Trichloroethane 5.00 5.11 5.15 102 103 78.0-123 0.780 20


Trichloroethene 5.00 4.74 5.06 94.8 101 76.0-126 6.53 20


Trichlorofluoromethane 5.00 4.76 5.50 95.2 110 61.0-142 14.4 20


1,2,3-Trichloropropane 5.00 5.40 5.39 108 108 67.0-129 0.185 20


1,2,4-Trimethylbenzene 5.00 4.97 5.21 99.4 104 70.0-126 4.72 20


1,2,3-Trimethylbenzene 5.00 4.69 4.98 93.8 99.6 74.0-124 6.00 20


1,3,5-Trimethylbenzene 5.00 4.91 5.18 98.2 104 73.0-127 5.35 20


Vinyl acetate 25.0 24.9 26.6 99.6 106 43.0-159 6.60 20


Vinyl chloride 5.00 5.73 6.16 115 123 63.0-134 7.23 20


Xylenes, Total 15.0 13.9 14.1 92.7 94.0 72.0-127 1.43 20


    (S) Toluene-d8    106 108 75.0-131     


    (S) 4-Bromofluorobenzene    98.3 94.1 67.0-138     


    (S) 1,2-Dichloroethane-d4    92.3 96.1 70.0-130     
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QUALITY CONTROL SUMMARYWG1918432
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 0 6 , 0 9


Method Blank (MB)


(MB) R3832201-3  08/30/22 12:48


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


cis-1,2-Dichloroethene U 0.0276 0.100


Trichloroethene U 0.0160 0.0400


    (S) Toluene-d8 104   75.0-131


    (S) 4-Bromofluorobenzene 95.1   67.0-138


    (S) 1,2-Dichloroethane-d4 99.8   70.0-130


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3832201-1  08/30/22 11:46 • (LCSD) R3832201-2  08/30/22 12:06


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l % % % % %


cis-1,2-Dichloroethene 5.00 4.79 5.51 95.8 110 73.0-125 14.0 20


Trichloroethene 5.00 4.89 5.54 97.8 111 76.0-126 12.5 20


    (S) Toluene-d8    102 100 75.0-131     


    (S) 4-Bromofluorobenzene    95.1 92.9 67.0-138     


    (S) 1,2-Dichloroethane-d4    102 103 70.0-130     
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QUALITY CONTROL SUMMARYWG1920159
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 1


Method Blank (MB)


(MB) R3833199-3  09/01/22 13:02


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Acetone U 0.548 1.00


Acrylonitrile U 0.0760 0.500


Benzene U 0.0160 0.0400


Bromobenzene U 0.0420 0.500


Bromochloromethane U 0.0452 0.200


Bromodichloromethane U 0.0315 0.100


Bromoform U 0.239 1.00


Bromomethane U 0.148 0.500


n-Butylbenzene U 0.153 0.500


sec-Butylbenzene U 0.101 0.500


tert-Butylbenzene U 0.0620 0.200


Carbon disulfide U 0.162 0.500


Carbon tetrachloride U 0.0432 0.200


Chlorobenzene U 0.0229 0.100


Chlorodibromomethane U 0.0180 0.100


Chloroethane U 0.0432 0.200


Chloroform U 0.0166 0.100


Chloromethane U 0.0556 0.500


2-Chlorotoluene U 0.0368 0.100


4-Chlorotoluene U 0.0452 0.200


1,2-Dibromo-3-Chloropropane U 0.204 1.00


1,2-Dibromoethane U 0.0210 0.100


Dibromomethane U 0.0400 0.200


1,2-Dichlorobenzene U 0.0580 0.200


1,3-Dichlorobenzene U 0.0680 0.200


1,4-Dichlorobenzene U 0.0788 0.200


trans-1,4-Dichloro-2-butene U 0.0560 0.200


Dichlorodifluoromethane U 0.0327 0.100


1,1-Dichloroethane U 0.0230 0.100


1,2-Dichloroethane U 0.0190 0.100


1,1-Dichloroethene U 0.0200 0.100


cis-1,2-Dichloroethene U 0.0276 0.100


trans-1,2-Dichloroethene U 0.0572 0.200


1,2-Dichloropropane U 0.0508 0.200


1,1-Dichloropropene U 0.0280 0.100


1,3-Dichloropropane U 0.0700 0.200


cis-1,3-Dichloropropene U 0.0271 0.100


trans-1,3-Dichloropropene U 0.0612 0.200


2,2-Dichloropropane U 0.0317 0.100


Di-isopropyl ether U 0.0140 0.0400
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QUALITY CONTROL SUMMARYWG1920159
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 1


Method Blank (MB)


(MB) R3833199-3  09/01/22 13:02


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Ethylbenzene U 0.0212 0.100


Hexachloro-1,3-butadiene U 0.508 1.00


2-Hexanone U 0.400 1.00


n-Hexane U 0.0424 0.200


Iodomethane U 0.242 0.500


Isopropylbenzene U 0.0345 0.100


p-Isopropyltoluene U 0.0932 0.200


2-Butanone (MEK) U 0.500 1.00


Methylene Chloride U 0.265 1.00


4-Methyl-2-pentanone (MIBK) U 0.400 1.00


Methyl tert-butyl ether U 0.0118 0.0400


Naphthalene U 0.124 0.500


n-Propylbenzene U 0.0472 0.200


Styrene U 0.109 0.500


1,1,1,2-Tetrachloroethane U 0.0200 0.100


1,1,2,2-Tetrachloroethane U 0.0156 0.100


1,1,2-Trichlorotrifluoroethane U 0.0270 0.100


Tetrachloroethene U 0.0280 0.100


Toluene U 0.0500 0.200


1,2,3-Trichlorobenzene U 0.0250 0.500


1,2,4-Trichlorobenzene U 0.193 0.500


1,1,1-Trichloroethane U 0.0110 0.100


1,1,2-Trichloroethane U 0.0353 0.100


Trichloroethene U 0.0160 0.0400


Trichlorofluoromethane U 0.0200 0.100


1,2,3-Trichloropropane U 0.204 0.500


1,2,4-Trimethylbenzene U 0.0464 0.200


1,2,3-Trimethylbenzene U 0.0460 0.200


1,3,5-Trimethylbenzene U 0.0432 0.200


Vinyl acetate U 0.141 0.500


Vinyl chloride U 0.0273 0.100


Xylenes, Total U 0.191 0.260


    (S) Toluene-d8 113   75.0-131


    (S) 4-Bromofluorobenzene 108   67.0-138


    (S) 1,2-Dichloroethane-d4 98.4   70.0-130
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QUALITY CONTROL SUMMARYWG1920159
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 1


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3833199-1  09/01/22 11:59 • (LCSD) R3833199-2  09/01/22 12:20


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l % % % % %


Acetone 25.0 25.8 24.6 103 98.4 10.0-160 4.76 31


Acrylonitrile 25.0 26.0 26.2 104 105 45.0-153 0.766 22


Benzene 5.00 5.29 5.35 106 107 70.0-123 1.13 20


Bromobenzene 5.00 5.13 4.93 103 98.6 73.0-121 3.98 20


Bromochloromethane 5.00 5.45 5.36 109 107 77.0-128 1.67 20


Bromodichloromethane 5.00 4.71 4.84 94.2 96.8 73.0-121 2.72 20


Bromoform 5.00 5.22 5.27 104 105 64.0-132 0.953 20


Bromomethane 5.00 4.41 4.72 88.2 94.4 56.0-147 6.79 20


n-Butylbenzene 5.00 5.27 5.51 105 110 68.0-135 4.45 20


sec-Butylbenzene 5.00 5.25 5.15 105 103 74.0-130 1.92 20


tert-Butylbenzene 5.00 4.29 3.88 85.8 77.6 75.0-127 10.0 20


Carbon disulfide 5.00 4.19 4.20 83.8 84.0 56.0-133 0.238 20


Carbon tetrachloride 5.00 4.78 4.88 95.6 97.6 66.0-128 2.07 20


Chlorobenzene 5.00 4.87 5.03 97.4 101 76.0-128 3.23 20


Chlorodibromomethane 5.00 5.05 5.12 101 102 74.0-127 1.38 20


Chloroethane 5.00 5.43 5.88 109 118 61.0-134 7.96 20


Chloroform 5.00 4.75 4.89 95.0 97.8 72.0-123 2.90 20


Chloromethane 5.00 5.60 5.32 112 106 51.0-138 5.13 20


2-Chlorotoluene 5.00 4.90 4.97 98.0 99.4 75.0-124 1.42 20


4-Chlorotoluene 5.00 5.15 4.91 103 98.2 75.0-124 4.77 20


1,2-Dibromo-3-Chloropropane 5.00 5.59 5.35 112 107 59.0-130 4.39 20


1,2-Dibromoethane 5.00 4.73 4.63 94.6 92.6 74.0-128 2.14 20


Dibromomethane 5.00 4.80 4.64 96.0 92.8 75.0-122 3.39 20


1,2-Dichlorobenzene 5.00 5.46 5.35 109 107 76.0-124 2.04 20


1,3-Dichlorobenzene 5.00 5.11 4.76 102 95.2 76.0-125 7.09 20


1,4-Dichlorobenzene 5.00 5.21 5.08 104 102 77.0-121 2.53 20


trans-1,4-Dichloro-2-butene 5.00 4.59 6.90 91.8 138 45.0-143 J3 40.2 20


Dichlorodifluoromethane 5.00 4.28 4.36 85.6 87.2 43.0-156 1.85 20


1,1-Dichloroethane 5.00 4.56 4.59 91.2 91.8 70.0-127 0.656 20


1,2-Dichloroethane 5.00 5.21 5.29 104 106 65.0-131 1.52 20


1,1-Dichloroethene 5.00 5.02 4.97 100 99.4 65.0-131 1.00 20


cis-1,2-Dichloroethene 5.00 4.69 4.94 93.8 98.8 73.0-125 5.19 20


trans-1,2-Dichloroethene 5.00 4.49 4.47 89.8 89.4 71.0-125 0.446 20


1,2-Dichloropropane 5.00 4.51 4.46 90.2 89.2 74.0-125 1.11 20


1,1-Dichloropropene 5.00 4.87 4.70 97.4 94.0 73.0-125 3.55 20


1,3-Dichloropropane 5.00 5.03 5.03 101 101 80.0-125 0.000 20


cis-1,3-Dichloropropene 5.00 4.75 4.34 95.0 86.8 76.0-127 9.02 20


trans-1,3-Dichloropropene 5.00 4.72 4.56 94.4 91.2 73.0-127 3.45 20


2,2-Dichloropropane 5.00 4.60 5.07 92.0 101 59.0-135 9.72 20


Di-isopropyl ether 5.00 5.45 5.42 109 108 60.0-136 0.552 20
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QUALITY CONTROL SUMMARYWG1920159
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 1


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3833199-1  09/01/22 11:59 • (LCSD) R3833199-2  09/01/22 12:20


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l % % % % %


Ethylbenzene 5.00 4.77 5.13 95.4 103 74.0-126 7.27 20


Hexachloro-1,3-butadiene 5.00 5.41 6.18 108 124 57.0-150 13.3 20


2-Hexanone 25.0 25.9 27.4 104 110 54.0-147 5.63 20


n-Hexane 5.00 3.72 3.99 74.4 79.8 55.0-137 7.00 20


Iodomethane 25.0 21.6 22.3 86.4 89.2 74.0-134 3.19 20


Isopropylbenzene 5.00 5.48 5.57 110 111 72.0-127 1.63 20


p-Isopropyltoluene 5.00 5.03 5.10 101 102 72.0-133 1.38 20


2-Butanone (MEK) 25.0 24.6 31.7 98.4 127 30.0-160 J3 25.2 24


Methylene Chloride 5.00 4.72 4.48 94.4 89.6 68.0-123 5.22 20


4-Methyl-2-pentanone (MIBK) 25.0 29.9 30.6 120 122 56.0-143 2.31 20


Methyl tert-butyl ether 5.00 5.20 5.31 104 106 66.0-132 2.09 20


Naphthalene 5.00 6.65 6.60 133 132 59.0-130 J4 J4 0.755 20


n-Propylbenzene 5.00 5.11 5.00 102 100 74.0-126 2.18 20


Styrene 5.00 5.37 5.39 107 108 72.0-127 0.372 20


1,1,1,2-Tetrachloroethane 5.00 5.23 5.03 105 101 74.0-129 3.90 20


1,1,2,2-Tetrachloroethane 5.00 5.12 5.04 102 101 68.0-128 1.57 20


1,1,2-Trichlorotrifluoroethane 5.00 4.90 5.45 98.0 109 61.0-139 10.6 20


Tetrachloroethene 5.00 5.10 5.04 102 101 70.0-136 1.18 20


Toluene 5.00 5.43 5.49 109 110 75.0-121 1.10 20


1,2,3-Trichlorobenzene 5.00 5.66 6.22 113 124 59.0-139 9.43 20


1,2,4-Trichlorobenzene 5.00 5.68 5.94 114 119 62.0-137 4.48 20


1,1,1-Trichloroethane 5.00 4.93 4.90 98.6 98.0 69.0-126 0.610 20


1,1,2-Trichloroethane 5.00 4.84 5.11 96.8 102 78.0-123 5.43 20


Trichloroethene 5.00 5.04 5.12 101 102 76.0-126 1.57 20


Trichlorofluoromethane 5.00 5.23 4.69 105 93.8 61.0-142 10.9 20


1,2,3-Trichloropropane 5.00 5.24 5.22 105 104 67.0-129 0.382 20


1,2,4-Trimethylbenzene 5.00 5.30 5.24 106 105 70.0-126 1.14 20


1,2,3-Trimethylbenzene 5.00 5.52 5.47 110 109 74.0-124 0.910 20


1,3,5-Trimethylbenzene 5.00 5.18 4.94 104 98.8 73.0-127 4.74 20


Vinyl acetate 25.0 22.4 23.2 89.6 92.8 43.0-159 3.51 20


Vinyl chloride 5.00 4.99 4.79 99.8 95.8 63.0-134 4.09 20


Xylenes, Total 15.0 15.7 16.1 105 107 72.0-127 2.52 20


    (S) Toluene-d8    107 107 75.0-131     


    (S) 4-Bromofluorobenzene    102 104 67.0-138     


    (S) 1,2-Dichloroethane-d4    103 104 70.0-130     
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QUALITY CONTROL SUMMARYWG1920159
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 1


L1529943-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1529943-05  09/01/22 16:39 • (MS) R3833199-4  09/01/22 18:25 • (MSD) R3833199-5  09/01/22 18:47


 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l ug/l % % % % %


Acetone 25.0 U 26.3 28.4 105 114 1 10.0-160 7.68 40


Acrylonitrile 25.0 U 25.4 25.9 102 104 1 10.0-160 1.95 40


Benzene 5.00 U 5.69 5.13 114 103 1 10.0-149 10.4 37


Bromobenzene 5.00 U 5.44 5.35 109 107 1 10.0-156 1.67 38


Bromochloromethane 5.00 U 5.60 5.43 112 109 1 10.0-155 3.08 33


Bromodichloromethane 5.00 U 5.18 4.80 104 96.0 1 10.0-143 7.62 37


Bromoform 5.00 U 5.81 5.81 116 116 1 10.0-146 0.000 36


Bromomethane 5.00 U 4.89 4.87 97.8 97.4 1 10.0-149 0.410 38


n-Butylbenzene 5.00 U 5.54 5.19 111 104 1 10.0-160 6.52 40


sec-Butylbenzene 5.00 U 5.49 5.23 110 105 1 10.0-159 4.85 39


tert-Butylbenzene 5.00 U 4.61 4.05 92.2 81.0 1 10.0-156 12.9 39


Carbon disulfide 5.00 U 4.19 3.88 83.8 77.6 1 10.0-145 7.68 39


Carbon tetrachloride 5.00 U 5.80 5.09 116 102 1 10.0-145 13.0 37


Chlorobenzene 5.00 U 5.24 4.90 105 98.0 1 10.0-152 6.71 39


Chlorodibromomethane 5.00 U 5.68 5.33 114 107 1 10.0-146 6.36 37


Chloroethane 5.00 U 6.85 6.44 137 129 1 10.0-146 6.17 40


Chloroform 5.00 1.71 6.86 6.51 103 96.0 1 10.0-146 5.24 37


Chloromethane 5.00 U 6.00 5.65 120 113 1 10.0-159 6.01 37


2-Chlorotoluene 5.00 U 5.36 4.80 107 96.0 1 10.0-159 11.0 38


4-Chlorotoluene 5.00 U 5.35 4.54 107 90.8 1 10.0-155 16.4 39


1,2-Dibromo-3-Chloropropane 5.00 U 5.29 5.15 106 103 1 10.0-151 2.68 39


1,2-Dibromoethane 5.00 U 4.73 5.23 94.6 105 1 10.0-148 10.0 34


Dibromomethane 5.00 U 5.05 4.88 101 97.6 1 10.0-147 3.42 35


1,2-Dichlorobenzene 5.00 U 5.37 5.55 107 111 1 10.0-155 3.30 37


1,3-Dichlorobenzene 5.00 U 5.57 5.09 111 102 1 10.0-153 9.01 38


1,4-Dichlorobenzene 5.00 U 5.28 5.32 106 106 1 10.0-151 0.755 38


trans-1,4-Dichloro-2-butene 5.00 U 7.36 6.13 147 123 1 10.0-152 18.2 36


Dichlorodifluoromethane 5.00 U 4.97 4.90 99.4 98.0 1 10.0-160 1.42 35


1,1-Dichloroethane 5.00 U 4.99 4.49 99.8 89.8 1 10.0-147 10.5 37


1,2-Dichloroethane 5.00 U 5.27 5.34 105 107 1 10.0-148 1.32 35


1,1-Dichloroethene 5.00 U 5.49 5.03 110 101 1 10.0-155 8.75 37


cis-1,2-Dichloroethene 5.00 U 4.90 4.70 98.0 94.0 1 10.0-149 4.17 37


trans-1,2-Dichloroethene 5.00 U 4.60 4.26 92.0 85.2 1 10.0-150 7.67 37


1,2-Dichloropropane 5.00 U 5.00 4.61 100 92.2 1 10.0-148 8.12 37


1,1-Dichloropropene 5.00 U 5.35 4.68 107 93.6 1 10.0-153 13.4 35


1,3-Dichloropropane 5.00 U 5.35 5.51 107 110 1 10.0-154 2.95 35


cis-1,3-Dichloropropene 5.00 U 4.66 4.48 93.2 89.6 1 10.0-151 3.94 37


trans-1,3-Dichloropropene 5.00 U 5.00 5.02 100 100 1 10.0-148 0.399 37


2,2-Dichloropropane 5.00 U 5.64 5.37 113 107 1 10.0-138 4.90 36


Di-isopropyl ether 5.00 U 5.68 5.57 114 111 1 10.0-147 1.96 36
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QUALITY CONTROL SUMMARYWG1920159
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 1


L1529943-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1529943-05  09/01/22 16:39 • (MS) R3833199-4  09/01/22 18:25 • (MSD) R3833199-5  09/01/22 18:47


 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l ug/l % % % % %


Ethylbenzene 5.00 U 5.63 5.02 113 100 1 10.0-160 11.5 38


Hexachloro-1,3-butadiene 5.00 U 4.97 4.97 99.4 99.4 1 10.0-160 0.000 40


2-Hexanone 25.0 U 27.6 29.1 110 116 1 10.0-160 5.29 36


n-Hexane 5.00 U 4.87 4.05 97.4 81.0 1 10.0-157 18.4 37


Iodomethane 25.0 U 22.8 21.4 91.2 85.6 1 10.0-160 6.33 38


Isopropylbenzene 5.00 U 6.09 5.38 122 108 1 10.0-155 12.4 38


p-Isopropyltoluene 5.00 U 5.45 5.11 109 102 1 10.0-160 6.44 40


2-Butanone (MEK) 25.0 U 26.2 29.7 105 119 1 10.0-160 12.5 40


Methylene Chloride 5.00 U 4.47 4.47 89.4 89.4 1 10.0-141 0.000 37


4-Methyl-2-pentanone (MIBK) 25.0 U 31.7 31.5 127 126 1 10.0-160 0.633 35


Methyl tert-butyl ether 5.00 U 5.28 5.39 106 108 1 11.0-147 2.06 35


Naphthalene 5.00 U 5.28 5.37 106 107 1 10.0-160 1.69 36


n-Propylbenzene 5.00 U 5.54 4.96 111 99.2 1 10.0-158 11.0 38


Styrene 5.00 U 5.47 5.28 109 106 1 10.0-160 3.53 40


1,1,1,2-Tetrachloroethane 5.00 U 5.79 5.32 116 106 1 10.0-149 8.46 39


1,1,2,2-Tetrachloroethane 5.00 U 5.62 5.90 112 118 1 10.0-160 4.86 35


1,1,2-Trichlorotrifluoroethane 5.00 U 6.22 5.68 124 114 1 10.0-160 9.08 36


Tetrachloroethene 5.00 U 5.99 5.38 120 108 1 10.0-156 10.7 39


Toluene 5.00 U 6.01 5.47 120 109 1 10.0-156 9.41 38


1,2,3-Trichlorobenzene 5.00 U 5.25 4.96 105 99.2 1 10.0-160 5.68 40


1,2,4-Trichlorobenzene 5.00 U 4.94 5.40 98.8 108 1 10.0-160 8.90 40


1,1,1-Trichloroethane 5.00 U 5.54 4.90 111 98.0 1 10.0-144 12.3 35


1,1,2-Trichloroethane 5.00 U 5.61 5.43 112 109 1 10.0-160 3.26 35


Trichloroethene 5.00 1.26 6.27 6.18 100 98.4 1 10.0-156 1.45 38


Trichlorofluoromethane 5.00 U 5.84 5.63 117 113 1 10.0-160 3.66 40


1,2,3-Trichloropropane 5.00 U 5.56 5.41 111 108 1 10.0-156 2.73 35


1,2,4-Trimethylbenzene 5.00 U 5.53 5.16 111 103 1 10.0-160 6.92 36


1,2,3-Trimethylbenzene 5.00 U 5.47 5.47 109 109 1 10.0-160 0.000 36


1,3,5-Trimethylbenzene 5.00 U 5.38 4.90 108 98.0 1 10.0-160 9.34 38


Vinyl acetate 25.0 U 32.1 32.1 128 128 1 10.0-128 0.000 40


Vinyl chloride 5.00 U 5.92 5.33 118 107 1 10.0-160 10.5 37


Xylenes, Total 15.0 U 17.4 15.7 116 105 1 10.0-160 10.3 38


    (S) Toluene-d8     109 107  75.0-131     


    (S) 4-Bromofluorobenzene     102 103  67.0-138     


    (S) 1,2-Dichloroethane-d4     99.9 102  70.0-130     
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QUALITY CONTROL SUMMARYWG1920159
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 1


L1529943-07 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1529943-07  09/01/22 17:00 • (MS) R3833199-6  09/01/22 19:08 • (MSD) R3833199-7  09/01/22 19:30


 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l ug/l % % % % %


Acetone 25.0 U 60.2 106 241 424 1 10.0-160 J5 J3 J5 55.1 40


Acrylonitrile 25.0 U 29.0 47.0 116 188 1 10.0-160 J3 J5 47.4 40


Benzene 5.00 2.24 5.86 6.05 72.4 76.2 1 10.0-149 3.19 37


Bromobenzene 5.00 U 4.36 4.52 87.2 90.4 1 10.0-156 3.60 38


Bromochloromethane 5.00 U 4.22 4.67 84.4 93.4 1 10.0-155 10.1 33


Bromodichloromethane 5.00 U 3.95 4.19 79.0 83.8 1 10.0-143 5.90 37


Bromoform 5.00 U 4.12 4.45 82.4 89.0 1 10.0-146 7.70 36


Bromomethane 5.00 U 3.49 2.81 69.8 56.2 1 10.0-149 21.6 38


n-Butylbenzene 5.00 3.01 10.1 15.4 142 248 1 10.0-160 J3 J5 41.6 40


sec-Butylbenzene 5.00 6.15 8.57 11.7 48.4 111 1 10.0-159 30.9 39


tert-Butylbenzene 5.00 0.561 4.88 4.78 86.4 84.4 1 10.0-156 2.07 39


Carbon disulfide 5.00 U 3.11 2.57 62.2 51.4 1 10.0-145 19.0 39


Carbon tetrachloride 5.00 U 4.39 3.38 87.8 67.6 1 10.0-145 26.0 37


Chlorobenzene 5.00 U 3.92 3.30 78.4 66.0 1 10.0-152 17.2 39


Chlorodibromomethane 5.00 U 3.90 3.93 78.0 78.6 1 10.0-146 0.766 37


Chloroethane 5.00 U 5.07 4.03 101 80.6 1 10.0-146 22.9 40


Chloroform 5.00 U 5.17 6.00 103 120 1 10.0-146 14.9 37


Chloromethane 5.00 U 4.22 3.28 84.4 65.6 1 10.0-159 25.1 37


2-Chlorotoluene 5.00 U 4.73 4.47 94.6 89.4 1 10.0-159 5.65 38


4-Chlorotoluene 5.00 U 4.56 3.61 91.2 72.2 1 10.0-155 23.3 39


1,2-Dibromo-3-Chloropropane 5.00 U 4.43 6.32 88.6 126 1 10.0-151 35.2 39


1,2-Dibromoethane 5.00 U 3.71 3.76 74.2 75.2 1 10.0-148 1.34 34


Dibromomethane 5.00 U 4.07 4.51 81.4 90.2 1 10.0-147 10.3 35


1,2-Dichlorobenzene 5.00 U 4.65 5.11 93.0 102 1 10.0-155 9.43 37


1,3-Dichlorobenzene 5.00 U 4.37 4.55 87.4 91.0 1 10.0-153 4.04 38


1,4-Dichlorobenzene 5.00 U 4.50 4.38 90.0 87.6 1 10.0-151 2.70 38


trans-1,4-Dichloro-2-butene 5.00 U 4.14 6.33 82.8 127 1 10.0-152 J3 41.8 36


Dichlorodifluoromethane 5.00 U 3.53 2.72 70.6 54.4 1 10.0-160 25.9 35


1,1-Dichloroethane 5.00 U 4.28 3.16 85.6 63.2 1 10.0-147 30.1 37


1,2-Dichloroethane 5.00 U 4.24 4.54 84.8 90.8 1 10.0-148 6.83 35


1,1-Dichloroethene 5.00 U 4.02 3.27 80.4 65.4 1 10.0-155 20.6 37


cis-1,2-Dichloroethene 5.00 U 3.92 3.63 78.4 72.6 1 10.0-149 7.68 37


trans-1,2-Dichloroethene 5.00 U 3.64 3.01 72.8 60.2 1 10.0-150 18.9 37


1,2-Dichloropropane 5.00 U 3.68 3.72 73.6 74.4 1 10.0-148 1.08 37


1,1-Dichloropropene 5.00 U 4.28 3.26 85.6 65.2 1 10.0-153 27.1 35


1,3-Dichloropropane 5.00 U 3.79 3.95 75.8 79.0 1 10.0-154 4.13 35


cis-1,3-Dichloropropene 5.00 U 3.82 3.88 76.4 77.6 1 10.0-151 1.56 37


trans-1,3-Dichloropropene 5.00 U 3.77 3.55 75.4 71.0 1 10.0-148 6.01 37


2,2-Dichloropropane 5.00 U 3.98 3.09 79.6 61.8 1 10.0-138 25.2 36


Di-isopropyl ether 5.00 U 4.45 4.84 89.0 96.8 1 10.0-147 8.40 36
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QUALITY CONTROL SUMMARYWG1920159
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 1


L1529943-07 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)


(OS) L1529943-07  09/01/22 17:00 • (MS) R3833199-6  09/01/22 19:08 • (MSD) R3833199-7  09/01/22 19:30


 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l ug/l % % % % %


Ethylbenzene 5.00 0.430 4.43 3.41 80.0 59.6 1 10.0-160 26.0 38


Hexachloro-1,3-butadiene 5.00 U 5.22 6.29 104 126 1 10.0-160 18.6 40


2-Hexanone 25.0 U 21.2 25.4 84.8 102 1 10.0-160 18.0 36


n-Hexane 5.00 47.2 26.7 47.2 0.000 0.000 1 10.0-157 V J3 V 55.5 37


Iodomethane 25.0 U 16.9 15.0 67.6 60.0 1 10.0-160 11.9 38


Isopropylbenzene 5.00 3.20 6.74 6.73 70.8 70.6 1 10.0-155 0.148 38


p-Isopropyltoluene 5.00 10.8 16.1 24.8 106 280 1 10.0-160 J3 J5 42.5 40


2-Butanone (MEK) 25.0 U 28.6 38.7 114 155 1 10.0-160 30.0 40


Methylene Chloride 5.00 U 3.70 3.53 74.0 70.6 1 10.0-141 4.70 37


4-Methyl-2-pentanone (MIBK) 25.0 U 24.7 29.0 98.8 116 1 10.0-160 16.0 35


Methyl tert-butyl ether 5.00 U 4.14 5.25 82.8 105 1 11.0-147 23.6 35


Naphthalene 5.00 24.9 20.8 33.8 0.000 178 1 10.0-160 V J3 V 47.6 36


n-Propylbenzene 5.00 1.99 5.80 6.13 76.2 82.8 1 10.0-158 5.53 38


Styrene 5.00 U 4.44 3.78 88.8 75.6 1 10.0-160 16.1 40


1,1,1,2-Tetrachloroethane 5.00 U 4.29 3.69 85.8 73.8 1 10.0-149 15.0 39


1,1,2,2-Tetrachloroethane 5.00 U 4.69 6.07 93.8 121 1 10.0-160 25.7 35


1,1,2-Trichlorotrifluoroethane 5.00 U 4.23 3.39 84.6 67.8 1 10.0-160 22.0 36


Tetrachloroethene 5.00 U 4.34 2.83 86.8 56.6 1 10.0-156 J3 42.1 39


Toluene 5.00 0.265 4.63 3.66 87.3 67.9 1 10.0-156 23.4 38


1,2,3-Trichlorobenzene 5.00 U 4.90 6.09 98.0 122 1 10.0-160 21.7 40


1,2,4-Trichlorobenzene 5.00 U 4.84 5.86 96.8 117 1 10.0-160 19.1 40


1,1,1-Trichloroethane 5.00 U 4.11 3.47 82.2 69.4 1 10.0-144 16.9 35


1,1,2-Trichloroethane 5.00 U 6.64 9.17 133 183 1 10.0-160 J5 32.0 35


Trichloroethene 5.00 U 4.37 3.73 87.4 74.6 1 10.0-156 15.8 38


Trichlorofluoromethane 5.00 U 4.41 3.63 88.2 72.6 1 10.0-160 19.4 40


1,2,3-Trichloropropane 5.00 U 4.99 6.01 99.8 120 1 10.0-156 18.5 35


1,2,4-Trimethylbenzene 5.00 1.86 5.97 6.84 82.2 99.6 1 10.0-160 13.6 36


1,2,3-Trimethylbenzene 5.00 U 4.76 5.06 95.2 101 1 10.0-160 6.11 36


1,3,5-Trimethylbenzene 5.00 24.8 20.1 31.2 0.000 128 1 10.0-160 V J3 43.3 38


Vinyl acetate 25.0 U 23.2 27.5 92.8 110 1 10.0-128 17.0 40


Vinyl chloride 5.00 U 4.18 3.27 83.6 65.4 1 10.0-160 24.4 37


Xylenes, Total 15.0 10.6 20.9 21.1 68.7 70.0 1 10.0-160 0.952 38


    (S) Toluene-d8     105 96.6  75.0-131     


    (S) 4-Bromofluorobenzene     96.9 84.4  67.0-138     


    (S) 1,2-Dichloroethane-d4     102 101  70.0-130     
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QUALITY CONTROL SUMMARYWG1920930
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 1


Method Blank (MB)


(MB) R3833497-2  09/02/22 06:08


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Acetone U 0.548 1.00


Acrylonitrile U 0.0760 0.500


Benzene U 0.0160 0.0400


Bromobenzene U 0.0420 0.500


Bromochloromethane U 0.0452 0.200


Bromodichloromethane U 0.0315 0.100


Bromoform U 0.239 1.00


Bromomethane U 0.148 0.500


n-Butylbenzene U 0.153 0.500


sec-Butylbenzene U 0.101 0.500


tert-Butylbenzene U 0.0620 0.200


Carbon disulfide U 0.162 0.500


Carbon tetrachloride U 0.0432 0.200


Chlorobenzene U 0.0229 0.100


Chlorodibromomethane U 0.0180 0.100


Chloroethane U 0.0432 0.200


Chloroform U 0.0166 0.100


Chloromethane U 0.0556 0.500


2-Chlorotoluene U 0.0368 0.100


4-Chlorotoluene U 0.0452 0.200


1,2-Dibromo-3-Chloropropane U 0.204 1.00


1,2-Dibromoethane U 0.0210 0.100


Dibromomethane U 0.0400 0.200


1,2-Dichlorobenzene U 0.0580 0.200


1,3-Dichlorobenzene U 0.0680 0.200


1,4-Dichlorobenzene U 0.0788 0.200


trans-1,4-Dichloro-2-butene U 0.0560 0.200


Dichlorodifluoromethane U 0.0327 0.100


1,1-Dichloroethane U 0.0230 0.100


1,2-Dichloroethane U 0.0190 0.100


1,1-Dichloroethene U 0.0200 0.100


cis-1,2-Dichloroethene U 0.0276 0.100


trans-1,2-Dichloroethene U 0.0572 0.200


1,2-Dichloropropane U 0.0508 0.200


1,1-Dichloropropene U 0.0280 0.100


1,3-Dichloropropane U 0.0700 0.200


cis-1,3-Dichloropropene U 0.0271 0.100


trans-1,3-Dichloropropene U 0.0612 0.200


2,2-Dichloropropane U 0.0317 0.100


Di-isopropyl ether U 0.0140 0.0400
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QUALITY CONTROL SUMMARYWG1920930
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 1


Method Blank (MB)


(MB) R3833497-2  09/02/22 06:08


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Ethylbenzene U 0.0212 0.100


Hexachloro-1,3-butadiene U 0.508 1.00


2-Hexanone U 0.400 1.00


n-Hexane U 0.0424 0.200


Iodomethane U 0.242 0.500


Isopropylbenzene U 0.0345 0.100


p-Isopropyltoluene U 0.0932 0.200


2-Butanone (MEK) U 0.500 1.00


Methylene Chloride U 0.265 1.00


4-Methyl-2-pentanone (MIBK) U 0.400 1.00


Methyl tert-butyl ether U 0.0118 0.0400


Naphthalene U 0.124 0.500


n-Propylbenzene U 0.0472 0.200


Styrene U 0.109 0.500


1,1,1,2-Tetrachloroethane U 0.0200 0.100


1,1,2,2-Tetrachloroethane U 0.0156 0.100


1,1,2-Trichlorotrifluoroethane U 0.0270 0.100


Tetrachloroethene U 0.0280 0.100


Toluene U 0.0500 0.200


1,2,3-Trichlorobenzene U 0.0250 0.500


1,2,4-Trichlorobenzene U 0.193 0.500


1,1,1-Trichloroethane U 0.0110 0.100


1,1,2-Trichloroethane U 0.0353 0.100


Trichloroethene U 0.0160 0.0400


Trichlorofluoromethane U 0.0200 0.100


1,2,3-Trichloropropane U 0.204 0.500


1,2,4-Trimethylbenzene U 0.0464 0.200


1,2,3-Trimethylbenzene U 0.0460 0.200


1,3,5-Trimethylbenzene U 0.0432 0.200


Vinyl acetate U 0.141 0.500


Vinyl chloride U 0.0273 0.100


Xylenes, Total U 0.191 0.260


    (S) Toluene-d8 106   75.0-131


    (S) 4-Bromofluorobenzene 101   67.0-138


    (S) 1,2-Dichloroethane-d4 100   70.0-130
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QUALITY CONTROL SUMMARYWG1920930
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 1


Laboratory Control Sample (LCS)


(LCS) R3833497-1  09/02/22 05:27


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte ug/l ug/l % %


Acetone 25.0 24.6 98.4 10.0-160


Acrylonitrile 25.0 21.7 86.8 45.0-153


Benzene 5.00 3.96 79.2 70.0-123


Bromobenzene 5.00 4.38 87.6 73.0-121


Bromochloromethane 5.00 4.80 96.0 77.0-128


Bromodichloromethane 5.00 4.36 87.2 73.0-121


Bromoform 5.00 4.23 84.6 64.0-132


Bromomethane 5.00 3.79 75.8 56.0-147


n-Butylbenzene 5.00 4.16 83.2 68.0-135


sec-Butylbenzene 5.00 3.76 75.2 74.0-130


tert-Butylbenzene 5.00 4.12 82.4 75.0-127


Carbon disulfide 5.00 3.30 66.0 56.0-133


Carbon tetrachloride 5.00 3.98 79.6 66.0-128


Chlorobenzene 5.00 4.47 89.4 76.0-128


Chlorodibromomethane 5.00 4.45 89.0 74.0-127


Chloroethane 5.00 3.22 64.4 61.0-134


Chloroform 5.00 4.34 86.8 72.0-123


Chloromethane 5.00 4.09 81.8 51.0-138


2-Chlorotoluene 5.00 4.20 84.0 75.0-124


4-Chlorotoluene 5.00 4.22 84.4 75.0-124


1,2-Dibromo-3-Chloropropane 5.00 3.99 79.8 59.0-130


1,2-Dibromoethane 5.00 4.04 80.8 74.0-128


Dibromomethane 5.00 4.85 97.0 75.0-122


1,2-Dichlorobenzene 5.00 4.41 88.2 76.0-124


1,3-Dichlorobenzene 5.00 4.43 88.6 76.0-125


1,4-Dichlorobenzene 5.00 4.33 86.6 77.0-121


trans-1,4-Dichloro-2-butene 5.00 1.59 31.8 45.0-143 J4


Dichlorodifluoromethane 5.00 3.33 66.6 43.0-156


1,1-Dichloroethane 5.00 4.19 83.8 70.0-127


1,2-Dichloroethane 5.00 4.17 83.4 65.0-131


1,1-Dichloroethene 5.00 3.80 76.0 65.0-131


cis-1,2-Dichloroethene 5.00 4.51 90.2 73.0-125


trans-1,2-Dichloroethene 5.00 4.06 81.2 71.0-125


1,2-Dichloropropane 5.00 4.04 80.8 74.0-125


1,1-Dichloropropene 5.00 4.02 80.4 73.0-125


1,3-Dichloropropane 5.00 4.36 87.2 80.0-125


cis-1,3-Dichloropropene 5.00 4.31 86.2 76.0-127


trans-1,3-Dichloropropene 5.00 4.42 88.4 73.0-127


2,2-Dichloropropane 5.00 4.09 81.8 59.0-135


Di-isopropyl ether 5.00 4.68 93.6 60.0-136
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QUALITY CONTROL SUMMARYWG1920930
V o l a t i l e  O r g a n i c  C o m p o u n d s  ( G C / M S )  b y  M e t h o d  8 2 6 0 D L 1 5 2 8 3 1 6 - 1 1


Laboratory Control Sample (LCS)


(LCS) R3833497-1  09/02/22 05:27


 Spike Amount LCS Result LCS Rec. Rec. Limits LCS Qualifier


Analyte ug/l ug/l % %


Ethylbenzene 5.00 4.01 80.2 74.0-126


Hexachloro-1,3-butadiene 5.00 3.96 79.2 57.0-150


2-Hexanone 25.0 22.1 88.4 54.0-147


n-Hexane 5.00 3.05 61.0 55.0-137


Iodomethane 25.0 20.9 83.6 74.0-134


Isopropylbenzene 5.00 4.07 81.4 72.0-127


p-Isopropyltoluene 5.00 4.18 83.6 72.0-133


2-Butanone (MEK) 25.0 23.5 94.0 30.0-160


Methylene Chloride 5.00 4.64 92.8 68.0-123


4-Methyl-2-pentanone (MIBK) 25.0 25.0 100 56.0-143


Methyl tert-butyl ether 5.00 4.58 91.6 66.0-132


Naphthalene 5.00 3.90 78.0 59.0-130


n-Propylbenzene 5.00 4.15 83.0 74.0-126


Styrene 5.00 3.97 79.4 72.0-127


1,1,1,2-Tetrachloroethane 5.00 4.69 93.8 74.0-129


1,1,2,2-Tetrachloroethane 5.00 4.35 87.0 68.0-128


1,1,2-Trichlorotrifluoroethane 5.00 3.49 69.8 61.0-139


Tetrachloroethene 5.00 4.45 89.0 70.0-136


Toluene 5.00 4.20 84.0 75.0-121


1,2,3-Trichlorobenzene 5.00 4.18 83.6 59.0-139


1,2,4-Trichlorobenzene 5.00 4.49 89.8 62.0-137


1,1,1-Trichloroethane 5.00 4.45 89.0 69.0-126


1,1,2-Trichloroethane 5.00 4.34 86.8 78.0-123


Trichloroethene 5.00 4.36 87.2 76.0-126


Trichlorofluoromethane 5.00 3.84 76.8 61.0-142


1,2,3-Trichloropropane 5.00 4.28 85.6 67.0-129


1,2,4-Trimethylbenzene 5.00 4.44 88.8 70.0-126


1,2,3-Trimethylbenzene 5.00 4.13 82.6 74.0-124


1,3,5-Trimethylbenzene 5.00 4.30 86.0 73.0-127


Vinyl acetate 25.0 22.3 89.2 43.0-159


Vinyl chloride 5.00 3.49 69.8 63.0-134


Xylenes, Total 15.0 12.8 85.3 72.0-127


    (S) Toluene-d8   104 75.0-131  


    (S) 4-Bromofluorobenzene   101 67.0-138  


    (S) 1,2-Dichloroethane-d4   94.9 70.0-130  
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QUALITY CONTROL SUMMARYWG1916899
E D B  /  D B C P  b y  M e t h o d  8 0 1 1 L 1 5 2 8 3 1 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6 , 0 7 , 0 8 , 0 9 , 1 0 , 1 1


Method Blank (MB)


(MB) R3831176-1  08/26/22 20:03


 MB Result MB Qualifier MB MDL MB RDL


Analyte ug/l ug/l ug/l


Ethylene Dibromide U 0.00536 0.0200


L1528316-07 Original Sample (OS) • Duplicate (DUP)


(OS) L1528316-07  08/26/22 20:52 • (DUP) R3831176-3  08/26/22 20:40


 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD 
Limits


Analyte ug/l ug/l % %


Ethylene Dibromide U U 1.05 0.000 20


Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)


(LCS) R3831176-4  08/26/22 22:52 • (LCSD) R3831176-5  08/27/22 01:29


 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits


Analyte ug/l ug/l ug/l % % % % %


Ethylene Dibromide 0.250 0.292 0.293 117 117 60.0-140 0.342 20


L1528316-08 Original Sample (OS) • Matrix Spike (MS)


(OS) L1528316-08  08/26/22 20:28 • (MS) R3831176-2  08/26/22 20:16


 Spike Amount Original Result MS Result MS Rec. Dilution Rec. Limits MS Qualifier


Analyte ug/l ug/l ug/l % %


Ethylene Dibromide 0.104 U 0.152 146 1.04 64.0-159
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GLOSSARY OF TERMS


Guide to Reading and Understanding Your Laboratory Report


The information below is designed to better explain the various terms used in your report of analytical results from the Laboratory.  This is not 
intended as a comprehensive explanation, and if you have additional questions please contact your project representative.


Results Disclaimer - Information that may be provided by the customer, and contained within this report, include Permit Limits, Project Name, 
Sample ID, Sample Matrix, Sample Preservation, Field Blanks, Field Spikes, Field Duplicates, On-Site Data, Sampling Collection Dates/Times, and 
Sampling Location. Results relate to the accuracy of this information provided, and as the samples are received.


Abbreviations and Definitions


MDL Method Detection Limit.


RDL Reported Detection Limit.


Rec. Recovery.


RPD Relative Percent Difference.


SDG Sample Delivery Group.


(S)
Surrogate (Surrogate Standard) - Analytes added to every blank, sample, Laboratory Control Sample/Duplicate and 
Matrix Spike/Duplicate; used to evaluate analytical efficiency by measuring recovery. Surrogates are not expected to be 
detected in all environmental media.


U Not detected at the Reporting Limit (or MDL where applicable).


Analyte The name of the particular compound or analysis performed. Some Analyses and Methods will have multiple analytes 
reported.


Dilution


If the sample matrix contains an interfering material, the sample preparation volume or weight values differ from the 
standard, or if concentrations of analytes in the sample are higher than the highest limit of concentration that the 
laboratory can accurately report, the sample may be diluted for analysis. If a value different than 1 is used in this field, the 
result reported has already been corrected for this factor.


Limits
These are the target % recovery ranges or % difference value that the laboratory has historically determined as normal 
for the method and analyte being reported. Successful QC Sample analysis will target all analytes recovered or 
duplicated within these ranges.


Original Sample The non-spiked sample in the prep batch used to determine the Relative Percent Difference (RPD) from a quality control 
sample. The Original Sample may not be included within the reported SDG.


Qualifier
This column provides a letter and/or number designation that corresponds to additional information concerning the result
reported. If a Qualifier is present, a definition per Qualifier is provided within the Glossary and Definitions page and 
potentially a discussion of possible implications of the Qualifier in the Case Narrative if applicable.


Result


The actual analytical final result (corrected for any sample specific characteristics) reported for your sample. If there was 
no measurable result returned for a specific analyte, the result in this column may state “ND” (Not Detected) or “BDL” 
(Below Detectable Levels). The information in the results column should always be accompanied by either an MDL 
(Method Detection Limit) or RDL (Reporting Detection Limit) that defines the lowest value that the laboratory could detect 
or report for this analyte.


Uncertainty 
(Radiochemistry) Confidence level of 2 sigma.


Case Narrative (Cn)
A brief discussion about the included sample results, including a discussion of any non-conformances to protocol 
observed either at sample receipt by the laboratory from the field or during the analytical process. If present, there will 
be a section in the Case Narrative to discuss the meaning of any data qualifiers used in the report.


Quality Control 
Summary (Qc)


This section of the report includes the results of the laboratory quality control analyses required by procedure or 
analytical methods to assist in evaluating the validity of the results reported for your samples. These analyses are not 
being performed on your samples typically, but on laboratory generated material.


Sample Chain of 
Custody (Sc)


This is the document created in the field when your samples were initially collected. This is used to verify the time and 
date of collection, the person collecting the samples, and the analyses that the laboratory is requested to perform. This 
chain of custody also documents all persons (excluding commercial shippers) that have had control or possession of the 
samples from the time of collection until delivery to the laboratory for analysis.


Sample Results (Sr)
This section of your report will provide the results of all testing performed on your samples. These results are provided 
by sample ID and are separated by the analyses performed on each sample. The header line of each analysis section for
each sample will provide the name and method number for the analysis reported.


Sample Summary (Ss) This section of the Analytical Report defines the specific analyses performed for each sample ID, including the dates and
times of preparation and/or analysis.


Qualifier Description


B The same analyte is found in the associated blank.


C3 The reported concentration is an estimate. The continuing calibration standard associated with this data responded low. 
Method sensitivity check is acceptable.


C4 The reported concentration is an estimate. The continuing calibration standard associated with this data responded low. 
Data is likely to show a low bias concerning the result.


J The identification of the analyte is acceptable; the reported value is an estimate.


J3 The associated batch QC was outside the established quality control range for precision.


J4 The associated batch QC was outside the established quality control range for accuracy.


J5 The sample matrix interfered with the ability to make any accurate determination; spike value is high.


Q Sample was prepared and/or analyzed past holding time as defined in the method. Concentrations should be 
considered minimum values.


V The sample concentration is too high to evaluate accurate spike recoveries.
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Pace Analytical National    12065 Lebanon Rd Mount Juliet, TN 37122
Alabama 40660  Nebraska NE-OS-15-05


Alaska 17-026  Nevada TN000032021-1


Arizona AZ0612  New Hampshire 2975


Arkansas 88-0469  New Jersey–NELAP TN002


California 2932  New Mexico ¹ TN00003


Colorado TN00003  New York 11742


Connecticut PH-0197  North Carolina Env375


Florida E87487  North Carolina ¹ DW21704


Georgia NELAP  North Carolina ³ 41


Georgia ¹ 923  North Dakota R-140


Idaho TN00003  Ohio–VAP CL0069


Illinois 200008  Oklahoma 9915


Indiana C-TN-01  Oregon TN200002


Iowa 364  Pennsylvania 68-02979


Kansas E-10277  Rhode Island LAO00356


Kentucky ¹ ⁶ KY90010  South Carolina 84004002


Kentucky ² 16  South Dakota n/a


Louisiana AI30792  Tennessee ¹ ⁴ 2006


Louisiana LA018  Texas T104704245-20-18


Maine TN00003  Texas ⁵ LAB0152


Maryland 324  Utah TN000032021-11


Massachusetts M-TN003  Vermont VT2006


Michigan 9958  Virginia 110033


Minnesota 047-999-395  Washington C847


Mississippi TN00003  West Virginia 233


Missouri 340  Wisconsin 998093910


Montana CERT0086  Wyoming A2LA


A2LA – ISO 17025 1461.01  AIHA-LAP,LLC EMLAP 100789


A2LA – ISO 17025 ⁵ 1461.02  DOD 1461.01


Canada 1461.01  USDA P330-15-00234


EPA–Crypto TN00003    


ACCREDITATIONS & LOCATIONS


 


¹ Drinking Water   ² Underground Storage Tanks   ³ Aquatic Toxicity   ⁴ Chemical/Microbiological   ⁵ Mold   ⁶ Wastewater      n/a Accreditation not applicable


* Not all certifications held by the laboratory are applicable to the results reported in the attached report. 


* Accreditation is only applicable to the test methods specified on each scope of accreditation held by Pace Analytical.
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Appendix H 


Vapor Lab Data 







FRIEDMAN & BRUYA, INC. 
_________________________________________________ 


ENVIRONMENTAL CHEMISTS 
 


James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 


 
 
 
June 16, 2022 
 
 
 
Ada Hamilton, Project Manager 
Arcadis 
1100 Olive Way, Suite 800 
Seattle, WA 98101 
 
Dear Ms Hamilton: 
 
Included are the results from the testing of material submitted on June 3, 2022 from 
the 90129 4700 Brooklyn Ave NE, Seattle WA 30064302, F&BI 206083 project.  There 
are 16 pages included in this report. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 


 
Michael Erdahl 
Project Manager 
 
Enclosures 
ACD0616R.DOC 
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ENVIRONMENTAL CHEMISTS 


 1 


 
CASE NARRATIVE 
This case narrative encompasses samples received on June 3, 2022 by Friedman & 
Bruya, Inc. from the Arcadis 90129 4700 Brooklyn Ave NE, Seattle WA 30064302, 
F&BI 206083 project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Arcadis 
206083 -01 SVP-1 
206083 -02 SVP-3 
206083 -03 DUP-1 
206083 -04 EB-1 
 
 
The samples were sent to Fremont Analytical for major gasses analysis.  The report is 
enclosed. 
 
Non-petroleum compounds identified in the air phase hydrocarbon (APH) ranges were 
subtracted per the MA-APH method. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: SVP-1 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 05/03/22 Lab ID: 206083-01 1/4.3 
Date Analyzed: 06/07/22 Data File: 060220.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 78 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics  410 
APH EC9-12 aliphatics  380 
APH EC9-10 aromatics <110 
 







FRIEDMAN & BRUYA, INC. 
_________________________________________________ 


ENVIRONMENTAL CHEMISTS 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: SVP-3 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 05/03/22 Lab ID: 206083-02 1/4.5 
Date Analyzed: 06/07/22 Data File: 060222.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 100 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics  730 
APH EC9-12 aliphatics 1,100 
APH EC9-10 aromatics <110 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: DUP-1 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 05/03/22 Lab ID: 206083-03 1/4.6 
Date Analyzed: 06/07/22 Data File: 060223.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 82 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <340 
APH EC9-12 aliphatics  300 
APH EC9-10 aromatics <110 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: EB-1 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 05/03/22 Lab ID: 206083-04 1/4.5 
Date Analyzed: 06/07/22 Data File: 060224.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 83 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <340 
APH EC9-12 aliphatics  380 
APH EC9-10 aromatics <110 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: Method Blank Client: Arcadis 
Date Received: Not Applicable Project: 30064302, F&BI 206083 
Date Collected: Not Applicable Lab ID: 02-1348 MB 
Date Analyzed: 06/06/22 Data File: 060212.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 82 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <75 
APH EC9-12 aliphatics <25 
APH EC9-10 aromatics <25 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: SVP-1 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 06/03/22 Lab ID: 206083-01 1/4.3 
Date Analyzed: 06/07/22 Data File: 060220.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 79 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.4 <0.43 
Toluene <81 <21 
Ethylbenzene <1.9 <0.43 
m,p-Xylene <3.7 <0.86 
o-Xylene <1.9 <0.43 
Naphthalene <1.1 <0.21 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: SVP-3 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 06/03/22 Lab ID: 206083-02 1/4.5 
Date Analyzed: 06/07/22 Data File: 060222.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 102 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.4 <0.45 
Toluene <85 <22 
Ethylbenzene <2 <0.45 
m,p-Xylene <3.9 <0.9 
o-Xylene <2 <0.45 
Naphthalene <1.2 <0.22 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: DUP-1 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 06/03/22 Lab ID: 206083-03 1/4.6 
Date Analyzed: 06/07/22 Data File: 060223.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 83 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.5 <0.46 
Toluene <87 <23 
Ethylbenzene <2 <0.46 
m,p-Xylene <4 <0.92 
o-Xylene <2 <0.46 
Naphthalene <1.2 <0.23 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: EB-1 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 06/03/22 Lab ID: 206083-04 1/4.5 
Date Analyzed: 06/07/22 Data File: 060224.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 84 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.4 <0.45 
Toluene <85 <22 
Ethylbenzene <2 <0.45 
m,p-Xylene <3.9 <0.9 
o-Xylene <2 <0.45 
Naphthalene <1.2 <0.22 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Arcadis 
Date Received: Not Applicable Project: 30064302, F&BI 206083 
Date Collected: Not Applicable Lab ID: 02-1348 MB 
Date Analyzed: 06/06/22 Data File: 060212.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 84 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Naphthalene <0.26 <0.05 
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Date of Report:  06/16/22 
Date Received:  06/03/22 
Project:  90129 4700 Brooklyn Ave NE, Seattle WA 30064302, F&BI 206083 
Date Extracted:  06/07/22 
Date Analyzed:  06/07/22 
 


RESULTS FROM THE ANALYSIS OF AIR SAMPLES 
FOR HELIUM USING METHOD ASTM D1946 


Results Reported as % Helium 
 
Sample ID Helium 
Laboratory ID 
 
SVP-1 <0.6 
206083-01 
 
SVP-3 <0.6 
206083-02 
 
DUP-1 <0.6 
206083-03 
 
EB-1 <0.6 
206083-04 
 
 
Method Blank <0.6 
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Date of Report:  06/16/22 
Date Received:  06/03/22 
Project:  90129 4700 Brooklyn Ave NE, Seattle WA 30064302, F&BI 206083 
 


QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD MA-APH  


 
Laboratory Code:  206083-01 1/4.3 (Duplicate) 
 
 
Analyte 


 
Reporting 


Units 


 
Sample 
Result 


 
Duplicate 


Result 


 
RPD 


(Limit 30) 
APH EC5-8 aliphatics ug/m3  410  340 19 
APH EC9-12 aliphatics ug/m3  380  370 3 
APH EC9-10 aromatics ug/m3 <110 <110 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 


 
Reporting 


Units 


 
Spike 
Level 


Percent 
Recovery 


LCS 


 
Acceptance 


Criteria 
APH EC5-8 aliphatics ug/m3 67 84 70-130 
APH EC9-12 aliphatics ug/m3 67 113 70-130 
APH EC9-10 aromatics ug/m3 67 99 70-130 
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Date of Report:  06/16/22 
Date Received:  06/03/22 
Project:  90129 4700 Brooklyn Ave NE, Seattle WA 30064302, F&BI 206083 
 


QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  


 
Laboratory Code:  206083-01 1/4.3 (Duplicate) 
 
 
Analyte 


 
Reporting 


Units 


 
Sample 
Result 


 
Duplicate 


Result 


 
RPD 


(Limit 30) 
Benzene ug/m3 <1.4 <1.4 nm 
Toluene ug/m3 <81 <81 nm 
Ethylbenzene ug/m3 <1.9 <1.9 nm 
m,p-Xylene ug/m3 <3.7 <3.7 nm 
o-Xylene ug/m3 <1.9 <1.9 nm 
Naphthalene ug/m3 <1.1 <1.1 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 


 
Reporting 


Units 


 
Spike 
Level 


Percent 
Recovery 


LCS 


 
Acceptance 


Criteria 
Benzene ug/m3 43 93  70-130 
Toluene ug/m3 51 100  70-130 
Ethylbenzene ug/m3 59 95  70-130 
m,p-Xylene ug/m3 120 104  70-130 
o-Xylene ug/m3 59 105  70-130 
Naphthalene ug/m3 71 119  70-130 
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Date of Report:  06/16/22 
Date Received:  06/03/22 
Project:  90129 4700 Brooklyn Ave NE, Seattle WA 30064302, F&BI 206083 
 


QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR HELIUM 


USING METHOD ASTM D1946 
 
Laboratory Code:  205434-01  (Duplicate) 
 
Analyte 


Sample 
Result 


(%) 


Duplicate 
Result 


(%) 


Relative  
Percent  


Difference 


 
Acceptance 


Criteria 
Helium <0.6 <0.6 nm 0-20 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 


b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful. 
 


ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate. 
 


c - The presence of the analyte may be due to carryover from previous sample injections. 
 


cf - The sample was centrifuged prior to analysis. 
 


d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful. 


 


dv - Insufficient sample volume was available to achieve normal reporting limits. 
 


f - The sample was laboratory filtered prior to analysis. 
 


fb - The analyte was detected in the method blank. 
 


fc - The analyte is a common laboratory and field contaminant. 
 


hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity. 
 


hs - Headspace was present in the container used for analysis. 
 


ht – The analysis was performed outside the method or client-specified holding time requirement. 
 


ip - Recovery fell outside of control limits due to sample matrix effects.  
 


j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate. 
 


J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate. 
 


jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate. 
  


js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate. 
 


lc - The presence of the analyte is likely due to laboratory contamination. 
 


L - The reported concentration was generated from a library search. 
 


nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable. 
 


pc - The sample was received with incorrect preservation or in a container not approved by the method.  
The value reported should be considered an estimate. 


  


ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.   
 


vo - The value reported fell outside the control limits established for this analyte. 
 


x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 
 











June 14, 2022


Friedman & Bruya
Michael Erdahl


Attention Michael Erdahl:


RE: 206083


Work Order Number: 2206128


3012 16th Ave. W.


Seattle, WA 98119


3600 Fremont Ave. N.


Seattle,  WA 98103


T: (206) 352-3790


F: (206) 352-7178


info@fremontanalytical.com


Fremont Analytical, Inc. received 4 sample(s) on 6/7/2022 for the analyses presented in the 
following report.


Brianna Barnes


This report consists of the following:  


   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody


All analyses were performed consistent with the Quality Assurance program of Fremont 
Analytical, Inc.  Please contact the laboratory if you should have any questions about the results.


Thank you for using Fremont Analytical.


Sincerely,


Project Manager


Major Gases by EPA Method 3C


www.fremontanalytical.com


Original 


DoD-ELAP Accreditation #79636 by PJLA, ISO/IEC 17025:2017 and QSM 5.3 for Environmental Testing
ORELAP Certification: WA 100009 (NELAP Recognized) for Environmental Testing
Washington State Department of Ecology Accredited for Environmental Testing, Lab ID C910
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06/14/2022Date:


Project: 206083


CLIENT: Friedman & Bruya


Work Order: 2206128


Work Order Sample Summary


Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected


2206128-001 SVP-1 06/07/2022 12:40 PM 06/07/2022 2:13 PM


2206128-002 SVP-3 06/07/2022 12:40 PM 06/07/2022 2:13 PM


2206128-003 DUP-1 06/07/2022 12:40 PM 06/07/2022 2:13 PM


2206128-004 EB-1 06/07/2022 12:40 PM 06/07/2022 2:13 PM


Note: If no "Time Collected" is supplied, a default of 12:00AM is assigned


Original 
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Project: 206083


CLIENT: Friedman & Bruya


6/14/2022


Case Narrative
2206128


Date:


WO#:


I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.


II. GENERAL REPORTING COMMENTS:
Major gases are reported as % ratio of the Major Gases analyzed (Carbon dioxide, Carbon Monoxide, 
Methane, Nitrogen, Oxygen and Hydrogen).


The validity of the analytical procedures for which data is reported in this analytical report is determined by 
the Laboratory Control Sample (LCS).  The LCS is  processed with the samples to ensure method criteria 
are achieved throughout the entire analytical process.


III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.


Original 


Page 3 of 9







6/14/2022


Qualifiers & Acronyms
2206128


Date Reported:


WO#:


Qualifiers:


* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed


Acronyms:


%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
DUP - Sample Duplicate
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MCL - Maximum Contaminant Level
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
REP - Sample Replicate
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate


Original 


www.fremontanalytical.com
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Project: 206083


CLIENT: Friedman & Bruya


6/14/2022


Analytical Report


2206128


Date Reported:


Work Order:


Client Sample ID: SVP-1


Lab ID: 2206128-001 Collection Date: 6/7/2022 12:40:00 PM


Matrix: SVE


Analyses Result Qual Units Date AnalyzedDFRL


Major Gases by EPA Method 3C Analyst: MSBatch ID:  R76141


Carbon Dioxide D 6/9/2022 12:41:00 PM0.114 % 2.282.97


Methane D 6/9/2022 12:41:00 PM0.114 % 2.28ND


Oxygen D 6/9/2022 12:41:00 PM0.114 % 2.2826.7


Client Sample ID: SVP-3


Lab ID: 2206128-002 Collection Date: 6/7/2022 12:40:00 PM


Matrix: SVE


Analyses Result Qual Units Date AnalyzedDFRL


Major Gases by EPA Method 3C Analyst: MSBatch ID:  R76141


Carbon Dioxide D 6/9/2022 1:57:00 PM0.114 % 2.293.39


Methane D 6/9/2022 1:57:00 PM0.114 % 2.29ND


Oxygen D 6/9/2022 1:57:00 PM0.114 % 2.2930.7


Client Sample ID: DUP-1


Lab ID: 2206128-003 Collection Date: 6/7/2022 12:40:00 PM


Matrix: SVE


Analyses Result Qual Units Date AnalyzedDFRL


Major Gases by EPA Method 3C Analyst: MSBatch ID:  R76141


Carbon Dioxide D 6/9/2022 2:10:00 PM0.114 % 2.282.72


Methane D 6/9/2022 2:10:00 PM0.114 % 2.28ND


Oxygen D 6/9/2022 2:10:00 PM0.114 % 2.2828.1


Original 
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Project: 206083


CLIENT: Friedman & Bruya


6/14/2022


Analytical Report


2206128


Date Reported:


Work Order:


Client Sample ID: EB-1


Lab ID: 2206128-004 Collection Date: 6/7/2022 12:40:00 PM


Matrix: SVE


Analyses Result Qual Units Date AnalyzedDFRL


Major Gases by EPA Method 3C Analyst: MSBatch ID:  R76141


Carbon Dioxide D 6/9/2022 3:02:00 PM0.107 % 2.14ND


Methane D 6/9/2022 3:02:00 PM0.107 % 2.14ND


Oxygen D 6/9/2022 3:02:00 PM0.107 % 2.144.86


Original 
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Project: 206083


CLIENT: Friedman & Bruya


Work Order: 2206128
QC SUMMARY REPORT


Major Gases by EPA Method 3C


6/14/2022Date:


Sample ID: LCS-R76141


Batch ID: R76141 Analysis Date: 6/9/2022


Prep Date: 6/9/2022


Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual


Units: %


RL


Client ID: LCSW


RunNo: 76141


SeqNo: 1561714


LCSSampType:


Carbon Dioxide 100.0 102 70 1300.0500 0102


Methane 100.0 101 70 1300.0500 0101


Oxygen 100.0 98.8 70 1300.0500 098.8


Sample ID: 2206128-001AREP


Batch ID: R76141 Analysis Date: 6/9/2022


Prep Date: 6/9/2022


Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual


Units: %


RL


Client ID: SVP-1


RunNo: 76141


SeqNo: 1561710


REPSampType:


Carbon Dioxide 30 D0.114 2.972 6.142.79


Methane 30 D0.114 0ND


Oxygen 30 D0.114 26.67 1.6426.2
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Date Received: 6/7/2022 2:13:00 PM


Client Name: FB Work Order Number: 2206128


Sample Log-In Check List


Clare GriggsLogged by:


Item Information


How was the sample delivered? Client


Is Chain of Custody complete? Yes No Not Present


Was an attempt made to cool the samples? Yes No NA


Are samples properly preserved? Yes No


Was preservative added to bottles? Yes No NA 


Did all samples containers arrive in good condition(unbroken)? Yes No


Does paperwork match bottle labels? Yes No


Are matrices correctly identified on Chain of Custody? Yes No


Is it clear what analyses were requested? Yes No


Is there headspace in the VOA vials? Yes No NA


1.


2.


6.


10.


11.


12.


13.


14.


15.


16.


17. Were all holding times able to be met? Yes No


Chain of Custody


Log In


7. Were all items received at a temperature of  >2°C to 6°C Yes No NA


8. Sample(s) in proper container(s)? Yes No


9. Sufficient sample volume for indicated test(s)? Yes No


Special Handling (if applicable)


18.


19.


Was client notified of all discrepancies with this order? Yes No NA


Person Notified: Date:


Regarding:


Via: eMail Phone Fax In Person


Additional remarks:


Client Instructions:


By Whom:


Coolers are present? Yes No NA3.


Air Samples


Shipping container/cooler in good condition? Yes No4.


Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)


Yes No Not Present5.


*


Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*


Original 
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Appendix I 


Data Validation Reports 







 


CHEVRON- 90129 


DATA REVIEW 


4700 BROOKLYN AVE NE SEATTLE, WA 


Volatile Organic Compound (VOCs), Total Petroleum Hydrocarbons (TPH), 1,2-Dibromoethane 
(EDB), and Metal Analyses  


 


SDG# L1505635 


 


Analyses Performed By: 
Pace Analyticals, 
Mount Juliet, TN 


 


Report #46378R 
Review Level: Tier II 
Project: 30045258.19.61 
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SUMMARY 
This data quality assessment summarizes the review of Sample Delivery Group SDG# L1505635 for 
samples collected in association with the Chevron –90129. The review was conducted as a Tier II 
evaluation and included review of data package completeness. Only analytical data associated with 
constituents of concern 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. Analyses were performed on the following samples: 


 


Sample ID Lab ID Matrix 
Sample 


Collection 
Date 


Parent Sample 
 Analysis 


VOC EDB TPH MET 


MW-19-W-20220613 L1505635-01 Water 06/13/2022  X X X X 


MW-20-W-20220613 L1505635-02 Water 06/13/2022  X X X X 


MW-21-W-20220613 L1505635-03 Water 06/13/2022  X X X X 


MW-22-W-20220613 L1505635-04 Water 06/13/2022  X X X X 


MW-23-W-20220613 L1505635-05 Water 06/13/2022  X X X X 


MW-27-W-20220613 L1505635-06 Water 06/13/2022  X X X X 


MW-28-W-20220613 L1505635-07 Water 06/13/2022  X X X X 


MW-31-W-20220613 L1505635-08 Water 06/13/2022  X X X X 


BD-W-20220613 L1505635-09 Water 06/13/2022 MW-27-W-20220613 X X X X 


TB-1-20220613 L1505635-10 Water 06/13/2022  X    
 
Notes: 
VOC – Volatile Organic Compound 
EDB – 1,2-Dibromoethane  
TPH – Total Petroleum Hydrocarbons 
MET– Metals 
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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 QA or sample problems provided  X  X  


12. Data Package Completeness and Compliance  X  X  


Note: 


QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 


Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 8260D, NWTPHGX and 8011. Data were reviewed in accordance with the method specified 
criteria, USEPA National Functional Guidelines NFG for Organic Superfund Methods Data Review, 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 adequate and 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 
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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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VOLATILE ORGANIC COMPOUND (VOC) ANALYSIS 


1. Holding Times 


The specified holding times for the following methods are presented in the following table.  


Method Matrix Holding Time Preservation 


SW846 8260D Water 
14 days from collection to analysis (preserved) 


7 days from collection to analysis (non-preserved) 
Cool to <6 °C; preserved 
to a pH of less than 2 s.u. 


Notes: 


s.u. Standard units 


All samples were analyzed within the specified holding time criteria.   


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and 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 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 method detection limit (MDL). 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 MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 


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. VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 


All surrogate recoveries were within control limits. 


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 sample locations 
where the compound concentration detected in the parent sample exceeds the MS/MSD concentration by 
a factor of four or greater. 


The MS/MSD analysis was not performed on sample associated with this SDG.  
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5. Laboratory Control Sample / Laboratory Control Sample Duplicate (LCS/LCSD) 


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 and RPD within the laboratory-established acceptance limits.  


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control limits. 


6. Field Duplicate Analysis 


Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method. A control limit of 30% for water matrices is applied to the RPD between the parent 
sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 


Sample ID/Duplicate ID Compounds Sample Result  Duplicate Result  RPD 


MW-27-W-20220613 / BD-W-
20220613 


Benzene 2.05 2.02 AC 


cis-1,2-Dichloroethene 270 275 2 % 


trans-1,2-Dichloroethene 43.9 46.8 6 % 


Ethylbenzene 9.4 9.87 AC 


Tetrachloroethene 2.5 U 0.166 AC 


Toluene 1.43 J 0.38 AC 


Trichloroethene 762 842 10 % 


Vinyl chloride 7.57 9.29 AC 


Xylenes, Total 6.5 U 1.08 AC 


Notes: 


U = non-detect 
AC = Acceptable 


The result between the parent sample and associated field duplicate were acceptable. 


7. System Performance and Overall Assessment 


The laboratory qualified as ‘C3’ for few of the samples stating that the continuing calibration standard 
associated with this data responded low. The lab qualifier ‘C3’ is eliminated and qualified as estimated 
(UJ/J). 


Sample results associated with compound that exhibited a concentration greater than the linear range of 
the instrument calibration are summarized in the following table.  


Sample ID  Compounds 
Original 
Analysis 


Diluted 
Analysis 


Reported 
Analysis 


MW-20-W-20220613 Tetrachloroethene -- 125 125 D 


MW-31-W-20220613 cis-1,2-Dichloroethene -- 462 462 D 
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Sample ID  Compounds 
Original 
Analysis 


Diluted 
Analysis 


Reported 
Analysis 


BD-W-20220613 
cis-1,2-Dichloroethene -- 275 275 D 


Trichloroethene -- 842 842 D 


Note: In the instance where both the original analysis and the diluted analysis sample results exhibited a 
concentration greater than and/or less than the calibration linear range of the instrument; the sample 
result exhibiting the greatest concentration will be reported as the final result. 


Sample results associated with compounds exhibiting concentrations greater than the linear range are 
qualified as documented in the table below when reported as the final reported sample result. 


 


Reported Sample Results Qualification 


Diluted sample result within calibration range D 


Diluted sample result less than the calibration range DJ 


Diluted sample result greater than the calibration range EDJ 


Original sample result greater than the calibration range   EJ 


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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DATA VALIDATION CHECKLIST FOR VOCs 


 


VOCs: SW846 8260B 
Reported Performance 


Acceptable Not 
Required 


No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 
Tier II Validation 


Holding times  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment blanks X    X 


C. Trip blanks  X  X  


Laboratory Control Sample (LCS) %R  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Matrix Spike (MS) %R X    X 


Matrix Spike Duplicate (MSD) %R X    X 


MS/MSD Precision (RPD) X    X 


Lab Duplicate (RPD) X    X 


Field Duplicate (RPD)  X  X  


Surrogate Spike Recoveries  X  X  


Dilution Factor  X  X  


Notes: 


%R Percent recovery 


RPD Relative percent difference 
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TOTAL PETROLEUM HYDROCARBONS- GASOLINE RANGE ORGANICS ANALYSES 


 


1. Holding Times 


The specified holding times for the following methods are presented in the following table.  


Method Matrix Holding Time Preservation 


NWTPHGX Water 14 days from collection to analysis 
Cool to <6 °C; preserved to a pH 
less than 2 with hydrochloric acid 


All samples were analyzed within the specified holding time criteria.   


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and 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 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 method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
All compounds associated with the QA blanks exhibited a concentration less than the MDL, with the 
exception of the compounds listed in the following table. Sample results associated with QA blank 
contamination that were greater than the BAL resulted in the removal of the laboratory qualifier (B) of 
data. Sample results less than the BAL associated with the following samples were qualified as listed in 
the following table.  
 


Sample ID  Compounds  Sample Results  Qualification  
MW-19-W-20220613 
MW-21-W-20220613  


Gasoline Range 
Organics-NWTPH 


(MB) 
Detected sample results <RL and <BAL “UB” at the RL 


MW-20-W-20220613  
Gasoline Range 


Organics-NWTPH 
(MB) 


Detected sample results >RL and <BAL “UB” at detected sample 
concentration 


 
Notes:  
MB = Method blank  
RL = Reporting limit  
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.  SVOC 
analysis requires that two of the three SVOC surrogate compounds within each fraction exhibit recoveries 
within the laboratory-established acceptance limits. 


All surrogate recoveries were within control limits. 


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 
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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 sample locations 
where the compound concentration detected in the parent sample exceeds the MS/MSD concentration by 
a factor of four or greater.   


The MS/MSD analysis was not performed on sample associated with this SDG. 


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 analysis exhibited recoveries within the control limits. 


6.     Field Duplicate Analysis 
Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 


Sample ID/Duplicate ID Compounds Sample Result  Duplicate Result  RPD 


MW-27-W-20220613 / BD-W-
20220613 


Gasoline Range 
Organics-NWTPH 2160 2240 3.6 


The result between the parent sample and associated field duplicate were acceptable. 


7.      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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DATA VALIDATION CHECKLIST FOR GASOLINE RANGE PETROLEUM HYDROCARBONS 


 


NWTPHGX 
Reported Performance 


Acceptable Not 


Required No Yes No Yes 


GAS CHROMATOGRAPHY WITH FLAME IONIZATION DETECTION (GC/FID) 


Tier II Validation   


Holding times  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment blanks X    X 


Laboratory Control Sample (LCS) %R  X  X  


Laboratory Control Sample Duplicate (LCSD) %R X    X 


LCS/LCSD Precision (RPD) X    X 


Matrix Spike (MS) %R X    X 


Matrix Spike Duplicate (MSD) %R X    X 


MS/MSD Precision (RPD) X    X 


Field/Lab Duplicate (RPD)  X  X  


Surrogate Spike Recoveries  X  X  


Dilution Factor  X  X  


Notes: 


%R Percent recovery 


RPD Relative percent difference 


%D Percent difference 
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Ethylene Dibromide (EDB) ANALYSIS 


1. Holding Times 
The specified holding times for the following methods are presented in the following table.  


 


Method Matrix Holding Time Preservation 


SW-846 8011 Water 14 days from collection to analysis 
Cool to <6°C; preserved to a pH of less than 
2 s.u with hydrochloric acid 


Note: 


s.u. Standard units 


All samples were analyzed within the specified holding time criteria. 


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and 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 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 method detection limit (MDL). 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 MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 


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. VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 


All surrogate recoveries were within control limits. 


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 sample locations 
where the compound concentration detected in the parent sample exceeds the MS/MSD concentration by 
a factor of four or greater.   


The MS analysis performed on sample ID MW-20-W-20220613 exhibited recoveries within the control 
limit. 
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5. Laboratory Control Sample / Laboratory Control Sample Duplicate (LCS/LCSD) 


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 and RPD within the laboratory-established acceptance limits.  


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control limits. 


6. Field Duplicate Analysis 


Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method. A control limit of 30% for water matrices is applied to the RPD between the parent 
sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 


Sample ID/Duplicate ID Compounds Sample Result  Duplicate Result  RPD 


MW-27-W-20220613 / BD-W-
20220613 


Ethylene Dibromide U U AC 


Notes: 


U = non-detect 
AC = Acceptable 


The result between the parent sample and associated field duplicate were acceptable. 


7. 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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DATA VALIDATION CHECKLIST FOR EDB  


 


EDB: SW-846 8011 
Reported Performance 


Acceptable Not 
Required 


No Yes No Yes 


GAS CHROMATOGRAPHY (GC) 


Tier II Validation 


Holding times  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment blanks/Field blanks X    X 


Laboratory Control Sample (LCS) %R  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Matrix Spike (MS) %R  X  X  


Matrix Spike Duplicate (MSD) %R X    X 


MS/MSD Precision (RPD) X    X 


Laboratory Duplicate (RPD) X    X 


Field Duplicate (RPD)  X  X  


Dilution Factor  X  X  


Notes: 


%R Percent recovery 


RPD Relative percent difference 
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INORGANIC ANALYSIS INTRODUCTION 


Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 6020B. Data were reviewed in accordance with the USEPA National Functional Guidelines NFG 
for Inorganic Superfund Methods Data Review, EPA-540-R-20-006 (November 2020), with reference to the 
historical (USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, 
OSWER 9240.1-05A-P, October 2004, 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 that it was already subjected to adequate and 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 the USEPA National 
Functional Guidelines: 


• Concentration (C) Qualifiers 


 U The analyte was analyzed for but not detected.  The associated value is the analyte 
instrument detection limit. 


 J The reported value was obtained from a reading less than the reporting limit (RL), but 
greater than or equal to the method detection limit (MDL). 


• Quantitation (Q) Qualifiers 


 E The reported value is estimated due to the presence of interference. 


 N Spiked sample recovery is not within control limits. 


 * Duplicate analysis is not within control limits. 


• Validation Qualifiers 


 J The analyte was positively identified; however, the associated numerical value is an 
estimated concentration only.  


 UJ The analyte was not detected above the reporting limit.  However, the reported limit is 
approximate and may or may not represent the actual limit of detection. 


UB Analyte considered non-detect at the listed value due to associated blank contamination. 


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. 
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METALS ANALYSES 


1. Holding Times 


The specified holding times for the following methods are presented in the following table.  


Method Matrix Holding Time Preservation 


SW-846 6020B Water 180 days from collection to analysis Cool to <6 °C. 


All samples were analyzed within the specified holding times.   


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and 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 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 
is calculated for QA blanks containing concentrations greater than the method detection limit (MDL).  The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.  


Analytes were not detected above the MDL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 


3. Matrix Spike/Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate Analysis 


MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical 
method. 


3.1    MS/MSD Analysis 


All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 
125%.  The MS/MSD recovery control limits do not apply for MS performed on sample locations where 
the analyte’s concentration detected in the parent sample exceeds the MS concentration by a factor of 
four or greater.  In instance where this is true, the data will not be qualified even if the percent recovery 
does not meet the control limits and the laboratory flag will be removed. 


MS/MSD analysis was performed on sample ID MW-31-W-20220613, exhibited acceptable recoveries 
and RPDs. 


3.2    Laboratory Duplicate Analysis 


The laboratory duplicates relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the RL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 
parent and/or duplicate sample concentrations are less than or equal to 5 times the RL, a control limit of 
one times the RL is applied for water matrices and two times the RL for soil matrices. 


Laboratory duplicate analysis was not performed on any of the samples from these SDGs. 


4.     Field Duplicate Analysis 


Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices is applied to the RPD between the parent 
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sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 


Sample ID/Duplicate ID Analyte Sample Result  Duplicate Result  RPD 


MW-27-W-20220613 / BD-W-
20220613 


Lead U U AC 


Notes: 


U = non-detect 
AC = Acceptable 


The result between the parent sample and associated field duplicate were acceptable. 


5. Laboratory Control Sample (LCS) Analysis 


The LCS analysis is used to assess the accuracy of the analytical method independent of matrix 
interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery between 
the control limits of 80% and 120%. 


The LCS analysis exhibited recoveries within the control limits. 


6. 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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DATA VALIDATION CHECKLIST FOR METAL 


 


METALS; SW-846 6020B Reported 
Performance 
Acceptable Not 


Required No Yes No Yes 
Inductively Coupled Plasma-Mass Spectrometry (ICP-MS) 


Tier II Validation        


Holding Times  X  X  


Reporting limits (units)  X  X  


Blanks 


A. Instrument Blanks X    X 


B.  Method Blanks  X  X  


C.   Equipment/Field Blanks X    X 


Laboratory Control Sample (LCS)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R X    X 


LCS/LCSD Precision (RPD) X    X 


Matrix Spike (MS) %R  X  X  


Matrix Spike Duplicate (MSD) %R  X  X  


MS/MSD Precision (RPD)  X  X  


Lab Duplicate (RPD) X    X 


Field Duplicate (RPD)  X  X  


ICP Serial Dilution %D X    X 


Reporting Limit Verification  X  X  


Notes: 


%R  Percent recovery 


RPD Relative percent difference 


%D   Percent difference 
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SAMPLE RESULTS - 01
L 1 5 0 5 6 3 5


MW-19-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 0 : 2 7


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 13:53 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 51.6 B J 31.6 100 1 06/20/2022 17:29 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 98.9 78.0-120 06/20/2022 17:29 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene U 0.0160 0.0400 1 06/19/2022 17:28 WG1881638


1,2-Dichloroethane U 0.0190 0.100 1 06/19/2022 17:28 WG1881638


cis-1,2-Dichloroethene U 0.0276 0.100 1 06/19/2022 17:28 WG1881638


trans-1,2-Dichloroethene U 0.0572 0.200 1 06/19/2022 17:28 WG1881638


Ethylbenzene U 0.0212 0.100 1 06/19/2022 17:28 WG1881638


Methyl tert-butyl ether U C3 0.0118 0.0400 1 06/19/2022 17:28 WG1881638


Tetrachloroethene 0.172 0.0280 0.100 1 06/19/2022 17:28 WG1881638


Toluene U 0.0500 0.200 1 06/19/2022 17:28 WG1881638


Trichloroethene U 0.0160 0.0400 1 06/19/2022 17:28 WG1881638


Vinyl chloride U 0.0273 0.100 1 06/19/2022 17:28 WG1881638


Xylenes, Total U 0.191 0.260 1 06/19/2022 17:28 WG1881638


    (S) Toluene-d8 110 75.0-131 06/19/2022 17:28 WG1881638


    (S) 4-Bromofluorobenzene 101 67.0-138 06/19/2022 17:28 WG1881638


    (S) 1,2-Dichloroethane-d4 93.3 70.0-130 06/19/2022 17:28 WG1881638


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00574 0.0214 1.07 06/21/2022 00:32 WG1882034


1


Cp


2


Tc


3


Ss


4


Cn


5


Sr


6


Qc


7


Gl


8


Al


9


Sc


ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:


Arcadis - Chevron - WA 30064302.19.45 L1505635 07/07/22 16:56 6 of 27
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Arcadis - Chevron - WA 30064302.19.45 L1505635 07/07/22 17:27 6 of 27
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SAMPLE RESULTS - 02
L 1 5 0 5 6 3 5


MW-20-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 1 : 1 4


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 13:57 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 111 B 31.6 100 1 06/20/2022 17:51 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 98.4 78.0-120 06/20/2022 17:51 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene U 0.0160 0.0400 1 06/19/2022 20:25 WG1881638


1,2-Dichloroethane U 0.0190 0.100 1 06/19/2022 20:25 WG1881638


cis-1,2-Dichloroethene 5.04 0.0276 0.100 1 06/19/2022 20:25 WG1881638


trans-1,2-Dichloroethene 0.253 0.0572 0.200 1 06/19/2022 20:25 WG1881638


Ethylbenzene U 0.0212 0.100 1 06/19/2022 20:25 WG1881638


Methyl tert-butyl ether U C3 0.0118 0.0400 1 06/19/2022 20:25 WG1881638


Tetrachloroethene 125 0.140 0.500 5 06/23/2022 11:08 WG1883676


Toluene U 0.0500 0.200 1 06/19/2022 20:25 WG1881638


Trichloroethene 13.3 0.0160 0.0400 1 06/19/2022 20:25 WG1881638


Vinyl chloride U 0.0273 0.100 1 06/19/2022 20:25 WG1881638


Xylenes, Total U 0.191 0.260 1 06/19/2022 20:25 WG1881638


    (S) Toluene-d8 114 75.0-131 06/19/2022 20:25 WG1881638


    (S) Toluene-d8 96.1 75.0-131 06/23/2022 11:08 WG1883676


    (S) 4-Bromofluorobenzene 101 67.0-138 06/19/2022 20:25 WG1881638


    (S) 4-Bromofluorobenzene 97.2 67.0-138 06/23/2022 11:08 WG1883676


    (S) 1,2-Dichloroethane-d4 89.8 70.0-130 06/19/2022 20:25 WG1881638


    (S) 1,2-Dichloroethane-d4 113 70.0-130 06/23/2022 11:08 WG1883676


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 06/21/2022 00:08 WG1882034
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SAMPLE RESULTS - 03
L 1 5 0 5 6 3 5


MW-21-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 1 : 5 7


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 14:00 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 51.5 B J 31.6 100 1 06/20/2022 18:12 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 100 78.0-120 06/20/2022 18:12 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene U 0.0160 0.0400 1 06/19/2022 17:48 WG1881638


1,2-Dichloroethane U 0.0190 0.100 1 06/19/2022 17:48 WG1881638


cis-1,2-Dichloroethene U 0.0276 0.100 1 06/19/2022 17:48 WG1881638


trans-1,2-Dichloroethene U 0.0572 0.200 1 06/19/2022 17:48 WG1881638


Ethylbenzene U 0.0212 0.100 1 06/19/2022 17:48 WG1881638


Methyl tert-butyl ether U C3 0.0118 0.0400 1 06/19/2022 17:48 WG1881638


Tetrachloroethene U 0.0280 0.100 1 06/19/2022 17:48 WG1881638


Toluene U 0.0500 0.200 1 06/19/2022 17:48 WG1881638


Trichloroethene U 0.0160 0.0400 1 06/19/2022 17:48 WG1881638


Vinyl chloride U 0.0273 0.100 1 06/19/2022 17:48 WG1881638


Xylenes, Total U 0.191 0.260 1 06/19/2022 17:48 WG1881638


    (S) Toluene-d8 110 75.0-131 06/19/2022 17:48 WG1881638


    (S) 4-Bromofluorobenzene 95.0 67.0-138 06/19/2022 17:48 WG1881638


    (S) 1,2-Dichloroethane-d4 94.1 70.0-130 06/19/2022 17:48 WG1881638


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00563 0.0210 1.05 06/21/2022 00:56 WG1882034
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SAMPLE RESULTS - 04
L 1 5 0 5 6 3 5


MW-22-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 2 : 2 7


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 14:03 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 555 B 31.6 100 1 06/20/2022 18:34 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 95.4 78.0-120 06/20/2022 18:34 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene 5.37 0.160 0.400 10 06/19/2022 20:45 WG1881638


1,2-Dichloroethane U 0.190 1.00 10 06/19/2022 20:45 WG1881638


cis-1,2-Dichloroethene 504 0.276 1.00 10 06/19/2022 20:45 WG1881638


trans-1,2-Dichloroethene 7.28 0.572 2.00 10 06/19/2022 20:45 WG1881638


Ethylbenzene U 0.212 1.00 10 06/19/2022 20:45 WG1881638


Methyl tert-butyl ether U C3 0.118 0.400 10 06/19/2022 20:45 WG1881638


Tetrachloroethene 0.510 J 0.280 1.00 10 06/23/2022 11:27 WG1883676


Toluene U 0.500 2.00 10 06/19/2022 20:45 WG1881638


Trichloroethene 296 0.160 0.400 10 06/19/2022 20:45 WG1881638


Vinyl chloride 2.99 0.273 1.00 10 06/19/2022 20:45 WG1881638


Xylenes, Total U 1.91 2.60 10 06/19/2022 20:45 WG1881638


    (S) Toluene-d8 109 75.0-131 06/19/2022 20:45 WG1881638


    (S) Toluene-d8 96.5 75.0-131 06/23/2022 11:27 WG1883676


    (S) 4-Bromofluorobenzene 97.6 67.0-138 06/19/2022 20:45 WG1881638


    (S) 4-Bromofluorobenzene 96.1 67.0-138 06/23/2022 11:27 WG1883676


    (S) 1,2-Dichloroethane-d4 88.5 70.0-130 06/19/2022 20:45 WG1881638


    (S) 1,2-Dichloroethane-d4 111 70.0-130 06/23/2022 11:27 WG1883676


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00541 0.0202 1.01 06/21/2022 01:08 WG1882034
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SAMPLE RESULTS - 05
L 1 5 0 5 6 3 5


MW-23-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 2 : 5 7


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 14:06 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 382 B 31.6 100 1 06/20/2022 18:55 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 97.3 78.0-120 06/20/2022 18:55 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene 4.05 0.160 0.400 10 06/23/2022 16:58 WG1883931


1,2-Dichloroethane U 0.190 1.00 10 06/23/2022 16:58 WG1883931


cis-1,2-Dichloroethene 436 0.276 1.00 10 06/23/2022 16:58 WG1883931


trans-1,2-Dichloroethene 16.3 0.572 2.00 10 06/23/2022 16:58 WG1883931


Ethylbenzene U 0.212 1.00 10 06/23/2022 16:58 WG1883931


Methyl tert-butyl ether U 0.118 0.400 10 06/23/2022 16:58 WG1883931


Tetrachloroethene U 0.280 1.00 10 06/23/2022 16:58 WG1883931


Toluene U 0.500 2.00 10 06/23/2022 16:58 WG1883931


Trichloroethene 43.2 0.160 0.400 10 06/23/2022 16:58 WG1883931


Vinyl chloride 3.75 C3 0.273 1.00 10 06/23/2022 16:58 WG1883931


Xylenes, Total U 1.91 2.60 10 06/23/2022 16:58 WG1883931


    (S) Toluene-d8 96.6 75.0-131 06/23/2022 16:58 WG1883931


    (S) 4-Bromofluorobenzene 96.8 67.0-138 06/23/2022 16:58 WG1883931


    (S) 1,2-Dichloroethane-d4 111 70.0-130 06/23/2022 16:58 WG1883931


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 06/21/2022 01:20 WG1882034
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SAMPLE RESULTS - 06
L 1 5 0 5 6 3 5


MW-27-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 5 : 1 6


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 14:10 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 2160 31.6 100 1 06/20/2022 19:16 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 105 78.0-120 06/20/2022 19:16 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene 2.05 0.400 1.00 25 06/23/2022 17:17 WG1883931


1,2-Dichloroethane U 0.475 2.50 25 06/23/2022 17:17 WG1883931


cis-1,2-Dichloroethene 270 0.690 2.50 25 06/23/2022 17:17 WG1883931


trans-1,2-Dichloroethene 43.9 1.43 5.00 25 06/23/2022 17:17 WG1883931


Ethylbenzene 9.40 0.530 2.50 25 06/23/2022 17:17 WG1883931


Methyl tert-butyl ether U 0.295 1.00 25 06/23/2022 17:17 WG1883931


Tetrachloroethene U 0.700 2.50 25 06/23/2022 17:17 WG1883931


Toluene 1.43 J 1.25 5.00 25 06/23/2022 17:17 WG1883931


Trichloroethene 762 0.400 1.00 25 06/23/2022 17:17 WG1883931


Vinyl chloride 7.57 C3 0.682 2.50 25 06/23/2022 17:17 WG1883931


Xylenes, Total U 4.78 6.50 25 06/23/2022 17:17 WG1883931


    (S) Toluene-d8 94.4 75.0-131 06/23/2022 17:17 WG1883931


    (S) 4-Bromofluorobenzene 95.0 67.0-138 06/23/2022 17:17 WG1883931


    (S) 1,2-Dichloroethane-d4 109 70.0-130 06/23/2022 17:17 WG1883931


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 06/21/2022 01:32 WG1882034
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SAMPLE RESULTS - 07
L 1 5 0 5 6 3 5


MW-28-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 5 : 5 2


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/07/2022 14:13 WG1886033


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 2460 31.6 100 1 06/20/2022 19:38 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 99.7 78.0-120 06/20/2022 19:38 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene 4.54 0.320 0.800 20 06/23/2022 17:37 WG1883931


1,2-Dichloroethane U 0.380 2.00 20 06/23/2022 17:37 WG1883931


cis-1,2-Dichloroethene 67.6 0.552 2.00 20 06/23/2022 17:37 WG1883931


trans-1,2-Dichloroethene 3.52 J 1.14 4.00 20 06/23/2022 17:37 WG1883931


Ethylbenzene 96.5 0.424 2.00 20 06/23/2022 17:37 WG1883931


Methyl tert-butyl ether U 0.236 0.800 20 06/23/2022 17:37 WG1883931


Tetrachloroethene 97.6 0.560 2.00 20 06/23/2022 17:37 WG1883931


Toluene 1.42 J 1.00 4.00 20 06/23/2022 17:37 WG1883931


Trichloroethene 623 0.320 0.800 20 06/23/2022 17:37 WG1883931


Vinyl chloride U C3 0.546 2.00 20 06/23/2022 17:37 WG1883931


Xylenes, Total 13.0 3.82 5.20 20 06/23/2022 17:37 WG1883931


    (S) Toluene-d8 96.8 75.0-131 06/23/2022 17:37 WG1883931


    (S) 4-Bromofluorobenzene 96.5 67.0-138 06/23/2022 17:37 WG1883931


    (S) 1,2-Dichloroethane-d4 113 70.0-130 06/23/2022 17:37 WG1883931


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00541 0.0202 1.01 06/21/2022 01:44 WG1882034
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SAMPLE RESULTS - 08
L 1 5 0 5 6 3 5


MW-31-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 4 : 4 5


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/06/2022 20:42 WG1886036


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 594 31.6 100 1 06/20/2022 19:59 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 93.8 78.0-120 06/20/2022 19:59 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene 37.7 0.0160 0.0400 1 06/23/2022 13:24 WG1883931


1,2-Dichloroethane U 0.0190 0.100 1 06/23/2022 13:24 WG1883931


cis-1,2-Dichloroethene 462 0.552 2.00 20 06/24/2022 14:53 WG1885163


trans-1,2-Dichloroethene 11.7 0.0572 0.200 1 06/23/2022 13:24 WG1883931


Ethylbenzene 0.0450 J 0.0212 0.100 1 06/23/2022 13:24 WG1883931


Methyl tert-butyl ether U 0.0118 0.0400 1 06/23/2022 13:24 WG1883931


Tetrachloroethene 0.0760 J 0.0280 0.100 1 06/23/2022 13:24 WG1883931


Toluene 0.300 0.0500 0.200 1 06/23/2022 13:24 WG1883931


Trichloroethene 60.8 0.0160 0.0400 1 06/23/2022 13:24 WG1883931


Vinyl chloride 32.0 C3 0.0273 0.100 1 06/23/2022 13:24 WG1883931


Xylenes, Total U 0.191 0.260 1 06/23/2022 13:24 WG1883931


    (S) Toluene-d8 97.1 75.0-131 06/23/2022 13:24 WG1883931


    (S) Toluene-d8 101 75.0-131 06/24/2022 14:53 WG1885163


    (S) 4-Bromofluorobenzene 98.1 67.0-138 06/23/2022 13:24 WG1883931


    (S) 4-Bromofluorobenzene 109 67.0-138 06/24/2022 14:53 WG1885163


    (S) 1,2-Dichloroethane-d4 113 70.0-130 06/23/2022 13:24 WG1883931


    (S) 1,2-Dichloroethane-d4 116 70.0-130 06/24/2022 14:53 WG1885163


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00536 0.0200 1 06/21/2022 01:56 WG1882034
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SAMPLE RESULTS - 09
L 1 5 0 5 6 3 5


BD-W-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  1 2 : 0 0


Metals (ICPMS) by Method 6020B


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Lead U 0.849 2.00 1 07/06/2022 20:55 WG1886036


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Gasoline Range 
Organics-NWTPH 2240 31.6 100 1 06/20/2022 20:21 WG1882381


    (S) 
a,a,a-Trifluorotoluene(FID) 98.3 78.0-120 06/20/2022 20:21 WG1882381


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene 2.02 0.0160 0.0400 1 06/23/2022 18:16 WG1883931


1,2-Dichloroethane U 0.0190 0.100 1 06/23/2022 18:16 WG1883931


cis-1,2-Dichloroethene 275 2.76 10.0 100 06/24/2022 15:12 WG1885163


trans-1,2-Dichloroethene 46.8 0.0572 0.200 1 06/23/2022 18:16 WG1883931


Ethylbenzene 9.87 0.0212 0.100 1 06/23/2022 18:16 WG1883931


Methyl tert-butyl ether U 0.0118 0.0400 1 06/23/2022 18:16 WG1883931


Tetrachloroethene 0.166 0.0280 0.100 1 06/23/2022 18:16 WG1883931


Toluene 0.380 0.0500 0.200 1 06/23/2022 18:16 WG1883931


Trichloroethene 842 1.60 4.00 100 06/24/2022 15:12 WG1885163


Vinyl chloride 9.29 C3 0.0273 0.100 1 06/23/2022 18:16 WG1883931


Xylenes, Total 1.08 0.191 0.260 1 06/23/2022 18:16 WG1883931


    (S) Toluene-d8 82.8 75.0-131 06/23/2022 18:16 WG1883931


    (S) Toluene-d8 100 75.0-131 06/24/2022 15:12 WG1885163


    (S) 4-Bromofluorobenzene 90.7 67.0-138 06/23/2022 18:16 WG1883931


    (S) 4-Bromofluorobenzene 105 67.0-138 06/24/2022 15:12 WG1885163


    (S) 1,2-Dichloroethane-d4 116 70.0-130 06/23/2022 18:16 WG1883931


    (S) 1,2-Dichloroethane-d4 114 70.0-130 06/24/2022 15:12 WG1885163


EDB / DBCP by Method 8011


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Ethylene Dibromide U 0.00584 0.0218 1.09 06/21/2022 02:08 WG1882034
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SAMPLE RESULTS - 10
L 1 5 0 5 6 3 5


TB-1-20220613
C o l l e c t e d  d a t e / t i m e :   0 6 / 1 3 / 2 2  0 9 : 0 0


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result Qualifier MDL RDL Dilution Analysis Batch


Analyte ug/l ug/l ug/l date / time


Benzene U 0.0941 1.00 1 06/22/2022 18:28 WG1883779


Toluene U 0.278 1.00 1 06/22/2022 18:28 WG1883779


Ethylbenzene U 0.137 1.00 1 06/22/2022 18:28 WG1883779


Total Xylenes U 0.174 3.00 1 06/22/2022 18:28 WG1883779


    (S) Toluene-d8 105 80.0-120 06/22/2022 18:28 WG1883779


    (S) 4-Bromofluorobenzene 101 77.0-126 06/22/2022 18:28 WG1883779


    (S) 1,2-Dichloroethane-d4 101 70.0-130 06/22/2022 18:28 WG1883779
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SUMMARY 
This data quality assessment summarizes the review of Sample Delivery Group SDG# L1500940 for 
samples collected in association with the Chevron –90129. The review was conducted as a Tier II 
evaluation and included review of data package completeness. Only analytical data associated with 
constituents of concern 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. Analyses were performed on the following samples: 


 


Sample ID Lab ID Matrix 
Sample 


Collection 
Date 


Parent Sample 
Analysis 


VOC TPH MET 


MW-31-10_220601 L1500940-01 Soil 06/01/2022  X X X 


MW-31-5_220601 L1500940-02 Soil 06/01/2022  X X X 


MW-31-15_220601 L1500940-03 Soil 06/01/2022  X X X 


MW-31-20_220601 L1500940-04 Soil 06/01/2022  X X X 


MW-31-25_220601 L1500940-05 Soil 06/01/2022  X X X 


SVP-3-2.5_220601 L1500940-06 Soil 06/01/2022  X X X 


SVP-3-5_220601 L1500940-07 Soil 06/01/2022  X X X 


MW-30-5_220602 L1500940-08 Soil 06/02/2022  X X X 


MW-30-10_220602 L1500940-09 Soil 06/02/2022  X X X 


MW-30-15_220602 L1500940-10 Soil 06/02/2022  X X X 


MW-30-20_220602 L1500940-11 Soil 06/02/2022  X X X 


MW-30-25_220602 L1500940-12 Soil 06/02/2022  X X X 


FD-1_220601 L1500940-13 Soil 06/01/2022 MW-31-20_220601 X X X 
 
Notes: 
VOC – Volatile Organic Compound 
TPH (GRO, DRO, RRO) – Total Petroleum Hydrocarbons (Gasoline Range Organics, Diesel Range Organics, 
Residual Range Organics) 
MET– Metals 
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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 QA or sample problems provided  X  X  


12. Data Package Completeness and Compliance  X  X  


Note: 


QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 


Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 8260D, NWTPHGX, NWTPHDX-NO SGT. Data were reviewed in accordance with the method 
specified criteria, USEPA National Functional Guidelines NFG for Organic Superfund Methods Data 
Review, 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 adequate and 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 







DATA USABILITY SUMMARY REPORT  


arcadis.com 
c:\users\fulzeleb1254\onedrive - arcadis\d\data validation\chevron\2022\90129\soil\final\46379r_l1500940.docx 5 


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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VOLATILE ORGANIC COMPOUND (VOC) ANALYSIS 


1. Holding Times 


The specified holding times for the following methods are presented in the following table.  


Method Matrix Holding Time Preservation 


SW846 8260D Soil 
48 hours from collection to extraction and 14 days 
from extraction to analysis 


Cool to <6 °C 


Notes: 


s.u. Standard units 


All samples were analyzed within the specified holding time criteria.   


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and 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 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 method detection limit (MDL). 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 MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 


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. VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 


All surrogate recoveries were within control limits. 


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 sample locations 
where the compound concentration detected in the parent sample exceeds the MS/MSD concentration by 
a factor of four or greater. 


The MS/MSD analysis was not performed on sample associated with this SDG.  
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5. Laboratory Control Sample / Laboratory Control Sample Duplicate (LCS/LCSD) 


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 and RPD within the laboratory-established acceptance limits.  


All compounds associated with the LCS/LCSD analysis exhibited recoveries and RPDs within the control limits. 


6. Field Duplicate Analysis 


Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method. A control limit of 30% for water matrices is applied to the RPD between the parent 
sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 


Sample ID/Duplicate ID Compounds Sample Result  Duplicate Result  RPD 


MW-31-20_220601 / FD-
1_220601 


 


Benzene 0.0404 0.0442 8.9 


Toluene 0.00587 J 0.00607 J AC 


Total Xylenes 0.00147 J 0.0096 U AC 


Notes: 


U = non-detect 
AC = Acceptable 


The result between the parent sample and associated field duplicate were acceptable. 


7. 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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DATA VALIDATION CHECKLIST FOR VOCs 


 


VOCs: SW846 8260D 
Reported Performance 


Acceptable Not 
Required 


No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 
Tier II Validation 


Holding times  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment blanks X    X 


C. Trip blanks X    X 


Laboratory Control Sample (LCS) %R  X  X  


Laboratory Control Sample Duplicate (LCSD) %R  X  X  


LCS/LCSD Precision (RPD)  X  X  


Matrix Spike (MS) %R X    X 


Matrix Spike Duplicate (MSD) %R X    X 


MS/MSD Precision (RPD) X    X 


Lab Duplicate (RPD) X    X 


Field Duplicate (RPD)  X  X  


Surrogate Spike Recoveries  X  X  


Dilution Factor  X  X  


Notes: 


%R Percent recovery 


RPD Relative percent difference 
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TOTAL PETROLEUM HYDROCARBONS- GASOLINE RANGE ORGANICS ANALYSES 


 


1. Holding Times 


The specified holding times for the following methods are presented in the following table.  


Method Matrix Holding Time Preservation 


NWTPHGX Soil 
48 hours from collection to 


extraction and 14 days from 
extraction to analysis 


Cool to <6 °C 


All samples were analyzed within the specified holding time criteria.   


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and 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 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 method detection limit (MDL).  The BAL is compared to the 
associated sample results to determine the appropriate qualification of the sample results, if needed.   
 
All compounds associated with the QA blanks exhibited a concentration less than the MDL, with the 
exception of the compounds listed in the following table. Sample results associated with QA blank 
contamination that were greater than the BAL resulted in the removal of the laboratory qualifier (B) of 
data. Sample results less than the BAL associated with the following samples were qualified as listed in 
the following table.  
 


Sample ID  Compounds  Sample Results  Qualification  
MW-31-10_220601 
MW-31-20_220601 
MW-31-25_220601 
MW-30-10_220602 
MW-30-15_220602 


FD-1_220601 


TPHG C6 - C12 (MB) Detected sample results <RL and <BAL “UB” at the RL 


 
Notes:  
MB = Method blank  
RL = Reporting limit  
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.  SVOC 
analysis requires that two of the three SVOC surrogate compounds within each fraction exhibit recoveries 
within the laboratory-established acceptance limits. 


All surrogate recoveries were within control limits. 


4.      Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses 


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 
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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 sample locations 
where the compound concentration detected in the parent sample exceeds the MS/MSD concentration by 
a factor of four or greater.   


The MS/MSD analysis performed on sample ID MW-31-10_220601 exhibited recoveries and RPDs within 
the control limit. 


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 analysis exhibited recoveries within the control limits. 


6.     Field Duplicate Analysis 
Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices is applied to the RPD between the parent 
sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 


Sample ID/Duplicate ID Compounds Sample Result  Duplicate Result  RPD 


MW-31-20_220601 / FD-
1_220601 


Gasoline Range 
Organics-NWTPH 1.93 J 1.77 J AC 


The result between the parent sample and associated field duplicate were acceptable. 


7.      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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DATA VALIDATION CHECKLIST FOR GASOLINE RANGE PETROLEUM HYDROCARBONS 


 


NWTPHGX 
Reported Performance 


Acceptable Not 


Required No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation   


Holding times  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X X   


B. Equipment blanks X    X 


Laboratory Control Sample (LCS) %R  X  X  


Laboratory Control Sample Duplicate (LCSD) %R X    X 


LCS/LCSD Precision (RPD) X    X 


Matrix Spike (MS) %R  X  X  


Matrix Spike Duplicate (MSD) %R  X  X  


MS/MSD Precision (RPD)  X  X  


Field/Lab Duplicate (RPD)  X  X  


Surrogate Spike Recoveries  X  X  


Dilution Factor  X  X  


Notes: 


%R Percent recovery 


RPD Relative percent difference 


%D Percent difference 
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DIESEL RANGE ORGANICS (DRO) – RESIDUAL RANGE ORGANICS (RRO) ANALYSES 


1. Holding Times 
The specified holding times for the following methods are presented in the following table.  


 


Method Matrix Holding Time Preservation 


NWTPHDX - No 
SGT 


Soil 
14 days from collection to 


extraction and 40 days from 
extraction to analysis 


Cool to <6 °C 


Note: 


s.u. Standard units 


All samples were analyzed within the specified holding time criteria. 


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and 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 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 method detection limit (MDL). 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 MDL in the associated blanks; therefore detected sample 
results were not associated with blank contamination. 


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. VOC 
analysis requires that all surrogates associated with the analysis exhibit recoveries within the laboratory-
established acceptance limits. 


All surrogate recoveries were within control limits. 


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 sample locations 
where the compound concentration detected in the parent sample exceeds the MS/MSD concentration by 
a factor of four or greater.   


The MS/MSD analysis performed on sample ID MW-31-20_220601 exhibited recoveries and RPDs within 
the control limit. 
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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 analysis exhibited recoveries within the control limits. 


6. Field Duplicate Analysis 


Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method. A control limit of 30% for water matrices is applied to the RPD between the parent 
sample and the field duplicate. In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 


Sample ID/Duplicate ID Compounds Sample Result  Duplicate Result  RPD 


MW-31-20_220601 / FD-
1_220601 


Diesel Range Organics 
(DRO) 


U U AC 
Residual Range Organics 


(RRO) 


Notes: 


U = non-detect 
AC = Acceptable 


The result between the parent sample and associated field duplicate were acceptable. 


7. 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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DATA VALIDATION CHECKLIST FOR DRO – RRO   


 


NWTPHDX - NO SGT 
Reported Performance 


Acceptable Not 
Required 


No Yes No Yes 


GAS CHROMATOGRAPHY (GC/FID) 


Tier II Validation 


Holding times  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks  X  X  


B. Equipment blanks/Field blanks X    X 


Laboratory Control Sample (LCS) %R  X  X  


Laboratory Control Sample Duplicate (LCSD) %R X    X 


LCS/LCSD Precision (RPD) X    X 


Matrix Spike (MS) %R  X  X  


Matrix Spike Duplicate (MSD) %R  X  X  


MS/MSD Precision (RPD)  X  X  


Laboratory Duplicate (RPD) X    X 


Field Duplicate (RPD)  X  X  


Dilution Factor  X  X  


Notes: 


%R Percent recovery 


RPD Relative percent difference 
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INORGANIC ANALYSIS INTRODUCTION 


Analyses were performed according to United States Environmental Protection Agency (USEPA) SW-846 
Methods 6010D. Data were reviewed in accordance with the USEPA National Functional Guidelines NFG 
for Inorganic Superfund Methods Data Review, EPA-540-R-20-006 (November 2020), with reference to the 
historical (USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data Review, 
OSWER 9240.1-05A-P, October 2004, 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 that it was already subjected to adequate and 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 the USEPA National 
Functional Guidelines: 


• Concentration (C) Qualifiers 


 U The analyte was analyzed for but not detected.  The associated value is the analyte 
instrument detection limit. 


 J The reported value was obtained from a reading less than the reporting limit (RL), but 
greater than or equal to the method detection limit (MDL). 


• Quantitation (Q) Qualifiers 


 E The reported value is estimated due to the presence of interference. 


 N Spiked sample recovery is not within control limits. 


 * Duplicate analysis is not within control limits. 


• Validation Qualifiers 


 J The analyte was positively identified; however, the associated numerical value is an 
estimated concentration only.  


 UJ The analyte was not detected above the reporting limit.  However, the reported limit is 
approximate and may or may not represent the actual limit of detection. 


UB Analyte considered non-detect at the listed value due to associated blank contamination. 


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. 
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METALS ANALYSES 


1. Holding Times 


The specified holding times for the following methods are presented in the following table.  


Method Matrix Holding Time Preservation 


SW-846 6010D Soil 180 days from collection to analysis Cool to <6 °C. 


All samples were analyzed within the specified holding times.   


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and 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 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 
is calculated for QA blanks containing concentrations greater than the method detection limit (MDL).  The 
BAL is compared to the associated sample results to determine the appropriate qualification of the 
sample results, if needed.  


Analytes were not detected above the MDL in the associated blanks; therefore, detected sample results 
were not associated with blank contamination. 


3. Matrix Spike/Matrix Spike Duplicate (MS/MSD)/Laboratory Duplicate Analysis 


MS/MSD and laboratory duplicate data are used to assess the precision and accuracy of the analytical 
method. 


3.1    MS/MSD Analysis 


All metal analytes must exhibit a percent recovery within the established acceptance limits of 75% to 
125%.  The MS/MSD recovery control limits do not apply for MS performed on sample locations where 
the analyte’s concentration detected in the parent sample exceeds the MS concentration by a factor of 
four or greater.  In instance where this is true, the data will not be qualified even if the percent recovery 
does not meet the control limits and the laboratory flag will be removed. 


MS/MSD analysis was performed on sample ID SVP-3-2.5_220601, exhibited acceptable recoveries and 
RPDs. 


3.2    Laboratory Duplicate Analysis 


The laboratory duplicates relative percent difference (RPD) criterion is applied when parent and duplicate 
sample concentrations are greater than or equal to 5 times the RL.  A control limit of 20% for water 
matrices and 35% for soil matrices is applied when the criteria above is true.   In the instance when the 
parent and/or duplicate sample concentrations are less than or equal to 5 times the RL, a control limit of 
one times the RL is applied for water matrices and two times the RL for soil matrices. 


Laboratory duplicate analysis was not performed on any of the samples from these SDGs. 


4.     Field Duplicate Analysis 


Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 30% for water matrices is applied to the RPD between the parent 
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sample and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations 
are less than or equal to 5 times the RL, a control limit of two times the RL is applied for water matrices. 
 
Results for duplicate samples are summarized in the following table. 
 


Sample ID/Duplicate ID Analyte Sample Result  Duplicate Result  RPD 


MW-31-20_220601 / FD-
1_220601 


Lead 1.76 2.06 AC 


Notes: 


U = non-detect 
AC = Acceptable 


The result between the parent sample and associated field duplicate were acceptable. 


5. Laboratory Control Sample (LCS) Analysis 


The LCS analysis is used to assess the accuracy of the analytical method independent of matrix 
interferences.  The analytes associated with the LCS analysis must exhibit a percent recovery between 
the control limits of 80% and 120%. 


The LCS analysis exhibited recoveries within the control limits. 


6. 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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DATA VALIDATION CHECKLIST FOR METAL 


 


METALS; SW-846 6010D Reported 
Performance 
Acceptable Not 


Required No Yes No Yes 


INDUCTIVELY COUPLED PLASMA-OPTICAL EMISSION SPECTROMETRY(ICP-OES) 


Tier II Validation        


Holding Times  X  X  


Reporting limits (units)  X  X  


Blanks 


A. Instrument Blanks X    X 


B.  Method Blanks  X  X  


C.   Equipment/Field Blanks X    X 


Laboratory Control Sample (LCS)  X  X  


Laboratory Control Sample Duplicate (LCSD) %R X    X 


LCS/LCSD Precision (RPD) X    X 


Matrix Spike (MS) %R  X  X  


Matrix Spike Duplicate (MSD) %R  X  X  


MS/MSD Precision (RPD)  X  X  


Lab Duplicate (RPD) X    X 


Field Duplicate (RPD)  X  X  


ICP Serial Dilution %D X    X 


Reporting Limit Verification  X  X  


Notes: 


%R  Percent recovery 


RPD Relative percent difference 


%D   Percent difference 
  







DATA USABILITY SUMMARY REPORT  


arcadis.com 
c:\users\fulzeleb1254\onedrive - arcadis\d\data validation\chevron\2022\90129\soil\final\46379r_l1500940.docx 19 


 
 
 


 


VALIDATION PERFORMED BY:     Bhagyashree Fulzele 


SIGNATURE:  


DATE: August 11, 2022 


 


PEER REVIEW: Dennis Capria 


DATE: August 18, 2022 


 


 


 


 


 


 


 







 


 


 


CHAIN OF CUSTODY  
CORRECTED SAMPLE ANALYSIS DATA 
SHEETS 
 
 















SAMPLE RESULTS - 01
L 1 5 0 0 9 4 0


MW-31-10_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 2 : 0 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 89.9 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.78 0.231 0.556 1 06/17/2022 16:19 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH 1.31 B J 1.05 3.09 25 06/08/2022 11:32 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 11:32 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000578 0.00124 1 06/10/2022 00:50 WG1877111


Toluene 0.00587 J 0.00161 0.00619 1 06/10/2022 00:50 WG1877111


Ethylbenzene U 0.000912 0.00309 1 06/10/2022 00:50 WG1877111


Total Xylenes 0.00524 J 0.00109 0.00805 1 06/10/2022 00:50 WG1877111


Methyl tert-butyl ether U 0.000433 0.00124 1 06/10/2022 00:50 WG1877111


1,2-Dichloroethane U 0.000803 0.00309 1 06/10/2022 00:50 WG1877111


Naphthalene U 0.00604 0.0155 1 06/10/2022 00:50 WG1877111


    (S) Toluene-d8 96.6 75.0-131 06/10/2022 00:50 WG1877111


    (S) 4-Bromofluorobenzene 104 67.0-138 06/10/2022 00:50 WG1877111


    (S) 1,2-Dichloroethane-d4 101 70.0-130 06/10/2022 00:50 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.48 4.45 1 06/15/2022 07:06 WG1879138


Residual Range Organics (RRO) 6.23 J 3.70 11.1 1 06/15/2022 07:06 WG1879138


    (S) o-Terphenyl 67.6 18.0-148 06/15/2022 07:06 WG1879138
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SAMPLE RESULTS - 02
L 1 5 0 0 9 4 0


MW-31-5_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 1 : 0 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 85.3 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 2.53 0.244 0.586 1 06/17/2022 16:22 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 1.24 3.66 25 06/08/2022 11:55 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 11:55 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000683 0.00146 1 06/10/2022 01:09 WG1877111


Toluene U 0.00190 0.00731 1 06/10/2022 01:09 WG1877111


Ethylbenzene U 0.00108 0.00366 1 06/10/2022 01:09 WG1877111


Total Xylenes U 0.00129 0.00951 1 06/10/2022 01:09 WG1877111


Methyl tert-butyl ether U 0.000512 0.00146 1 06/10/2022 01:09 WG1877111


1,2-Dichloroethane U 0.000949 0.00366 1 06/10/2022 01:09 WG1877111


Naphthalene U 0.00714 0.0183 1 06/10/2022 01:09 WG1877111


    (S) Toluene-d8 97.6 75.0-131 06/10/2022 01:09 WG1877111


    (S) 4-Bromofluorobenzene 101 67.0-138 06/10/2022 01:09 WG1877111


    (S) 1,2-Dichloroethane-d4 98.6 70.0-130 06/10/2022 01:09 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.56 4.69 1 06/15/2022 02:30 WG1879138


Residual Range Organics (RRO) U 3.90 11.7 1 06/15/2022 02:30 WG1879138


    (S) o-Terphenyl 53.3 18.0-148 06/15/2022 02:30 WG1879138
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SAMPLE RESULTS - 03
L 1 5 0 0 9 4 0


MW-31-15_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 2 : 1 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 81.9 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 2.33 0.254 0.611 1 06/17/2022 16:25 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 1.26 3.71 25 06/08/2022 12:18 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 12:18 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000693 0.00148 1 06/10/2022 01:29 WG1877111


Toluene U 0.00193 0.00742 1 06/10/2022 01:29 WG1877111


Ethylbenzene U 0.00109 0.00371 1 06/10/2022 01:29 WG1877111


Total Xylenes 0.00224 J 0.00131 0.00965 1 06/10/2022 01:29 WG1877111


Methyl tert-butyl ether U 0.000520 0.00148 1 06/10/2022 01:29 WG1877111


1,2-Dichloroethane U 0.000964 0.00371 1 06/10/2022 01:29 WG1877111


Naphthalene U 0.00725 0.0186 1 06/10/2022 01:29 WG1877111


    (S) Toluene-d8 97.6 75.0-131 06/10/2022 01:29 WG1877111


    (S) 4-Bromofluorobenzene 105 67.0-138 06/10/2022 01:29 WG1877111


    (S) 1,2-Dichloroethane-d4 101 70.0-130 06/10/2022 01:29 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.62 4.89 1 06/15/2022 02:43 WG1879138


Residual Range Organics (RRO) U 4.07 12.2 1 06/15/2022 02:43 WG1879138


    (S) o-Terphenyl 59.0 18.0-148 06/15/2022 02:43 WG1879138
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SAMPLE RESULTS - 04
L 1 5 0 0 9 4 0


MW-31-20_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 2 : 4 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 81.4 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.76 0.256 0.614 1 06/17/2022 16:33 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH 1.93 B J 1.26 3.71 25 06/08/2022 12:41 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 12:41 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene 0.0404 0.000693 0.00148 1 06/10/2022 01:48 WG1877111


Toluene 0.00587 J 0.00193 0.00742 1 06/10/2022 01:48 WG1877111


Ethylbenzene U 0.00109 0.00371 1 06/10/2022 01:48 WG1877111


Total Xylenes 0.00147 J 0.00131 0.00964 1 06/10/2022 01:48 WG1877111


Methyl tert-butyl ether U 0.000519 0.00148 1 06/10/2022 01:48 WG1877111


1,2-Dichloroethane U 0.000963 0.00371 1 06/10/2022 01:48 WG1877111


Naphthalene U 0.00724 0.0185 1 06/10/2022 01:48 WG1877111


    (S) Toluene-d8 98.2 75.0-131 06/10/2022 01:48 WG1877111


    (S) 4-Bromofluorobenzene 104 67.0-138 06/10/2022 01:48 WG1877111


    (S) 1,2-Dichloroethane-d4 96.3 70.0-130 06/10/2022 01:48 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.63 4.91 1 06/15/2022 02:56 WG1879138


Residual Range Organics (RRO) U 4.09 12.3 1 06/15/2022 02:56 WG1879138


    (S) o-Terphenyl 66.3 18.0-148 06/15/2022 02:56 WG1879138
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SAMPLE RESULTS - 05
L 1 5 0 0 9 4 0


MW-31-25_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 2 : 5 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 81.2 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.82 0.256 0.616 1 06/17/2022 16:35 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH 2.47 B J 1.29 3.82 25 06/08/2022 13:04 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 13:04 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene 0.0858 0.000713 0.00153 1 06/10/2022 02:07 WG1877111


Toluene 0.0146 0.00198 0.00763 1 06/10/2022 02:07 WG1877111


Ethylbenzene U 0.00112 0.00382 1 06/10/2022 02:07 WG1877111


Total Xylenes U 0.00134 0.00992 1 06/10/2022 02:07 WG1877111


Methyl tert-butyl ether U 0.000534 0.00153 1 06/10/2022 02:07 WG1877111


1,2-Dichloroethane U 0.000991 0.00382 1 06/10/2022 02:07 WG1877111


Naphthalene U 0.00745 0.0191 1 06/10/2022 02:07 WG1877111


    (S) Toluene-d8 97.2 75.0-131 06/10/2022 02:07 WG1877111


    (S) 4-Bromofluorobenzene 104 67.0-138 06/10/2022 02:07 WG1877111


    (S) 1,2-Dichloroethane-d4 99.6 70.0-130 06/10/2022 02:07 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.64 4.93 1 06/15/2022 04:16 WG1879138


Residual Range Organics (RRO) U 4.10 12.3 1 06/15/2022 04:16 WG1879138


    (S) o-Terphenyl 51.1 18.0-148 06/15/2022 04:16 WG1879138
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SAMPLE RESULTS - 06
L 1 5 0 0 9 4 0


SVP-3-2.5_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 2 : 5 5


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 92.3 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.65 0.225 0.542 1 06/17/2022 16:07 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 0.999 2.94 25 06/08/2022 13:27 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 13:27 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000550 0.00118 1 06/10/2022 02:25 WG1877111


Toluene U 0.00153 0.00589 1 06/10/2022 02:25 WG1877111


Ethylbenzene U 0.000868 0.00294 1 06/10/2022 02:25 WG1877111


Total Xylenes U 0.00104 0.00765 1 06/10/2022 02:25 WG1877111


Methyl tert-butyl ether U 0.000412 0.00118 1 06/10/2022 02:25 WG1877111


1,2-Dichloroethane U 0.000764 0.00294 1 06/10/2022 02:25 WG1877111


Naphthalene U 0.00575 0.0147 1 06/10/2022 02:25 WG1877111


    (S) Toluene-d8 97.2 75.0-131 06/10/2022 02:25 WG1877111


    (S) 4-Bromofluorobenzene 106 67.0-138 06/10/2022 02:25 WG1877111


    (S) 1,2-Dichloroethane-d4 99.6 70.0-130 06/10/2022 02:25 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.44 4.33 1 06/15/2022 04:29 WG1879138


Residual Range Organics (RRO) U 3.61 10.8 1 06/15/2022 04:29 WG1879138


    (S) o-Terphenyl 60.3 18.0-148 06/15/2022 04:29 WG1879138
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SAMPLE RESULTS - 07
L 1 5 0 0 9 4 0


SVP-3-5_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  1 3 : 0 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 90.2 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 2.17 0.231 0.554 1 06/17/2022 16:38 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 1.04 3.08 25 06/08/2022 13:50 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 13:50 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000575 0.00123 1 06/10/2022 02:45 WG1877111


Toluene U 0.00160 0.00616 1 06/10/2022 02:45 WG1877111


Ethylbenzene U 0.000908 0.00308 1 06/10/2022 02:45 WG1877111


Total Xylenes U 0.00108 0.00801 1 06/10/2022 02:45 WG1877111


Methyl tert-butyl ether U 0.000431 0.00123 1 06/10/2022 02:45 WG1877111


1,2-Dichloroethane U 0.000800 0.00308 1 06/10/2022 02:45 WG1877111


Naphthalene U 0.00601 0.0154 1 06/10/2022 02:45 WG1877111


    (S) Toluene-d8 98.8 75.0-131 06/10/2022 02:45 WG1877111


    (S) 4-Bromofluorobenzene 103 67.0-138 06/10/2022 02:45 WG1877111


    (S) 1,2-Dichloroethane-d4 98.6 70.0-130 06/10/2022 02:45 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.47 4.43 1 06/15/2022 04:42 WG1879138


Residual Range Organics (RRO) U 3.69 11.1 1 06/15/2022 04:42 WG1879138


    (S) o-Terphenyl 63.6 18.0-148 06/15/2022 04:42 WG1879138
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SAMPLE RESULTS - 08
L 1 5 0 0 9 4 0


MW-30-5_220602
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 2 / 2 2  0 9 : 3 5


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 83.6 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.95 0.249 0.598 1 06/17/2022 16:40 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 1.21 3.56 25 06/08/2022 14:13 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 14:13 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000666 0.00143 1 06/10/2022 03:03 WG1877111


Toluene U 0.00185 0.00713 1 06/10/2022 03:03 WG1877111


Ethylbenzene U 0.00105 0.00356 1 06/10/2022 03:03 WG1877111


Total Xylenes 0.00153 J 0.00125 0.00927 1 06/10/2022 03:03 WG1877111


Methyl tert-butyl ether U 0.000499 0.00143 1 06/10/2022 03:03 WG1877111


1,2-Dichloroethane U 0.000925 0.00356 1 06/10/2022 03:03 WG1877111


Naphthalene U 0.00696 0.0178 1 06/10/2022 03:03 WG1877111


    (S) Toluene-d8 96.1 75.0-131 06/10/2022 03:03 WG1877111


    (S) 4-Bromofluorobenzene 102 67.0-138 06/10/2022 03:03 WG1877111


    (S) 1,2-Dichloroethane-d4 98.8 70.0-130 06/10/2022 03:03 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.59 4.79 1 06/16/2022 11:28 WG1879850


Residual Range Organics (RRO) U 3.98 12.0 1 06/16/2022 11:28 WG1879850


    (S) o-Terphenyl 62.5 18.0-148 06/16/2022 11:28 WG1879850
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SAMPLE RESULTS - 09
L 1 5 0 0 9 4 0


MW-30-10_220602
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 2 / 2 2  1 0 : 3 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 89.8 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.85 0.232 0.557 1 06/17/2022 16:43 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH 1.05 B J 1.05 3.09 25 06/08/2022 14:35 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 14:35 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000576 0.00123 1 06/10/2022 03:22 WG1877111


Toluene U 0.00160 0.00617 1 06/10/2022 03:22 WG1877111


Ethylbenzene U 0.000910 0.00309 1 06/10/2022 03:22 WG1877111


Total Xylenes 0.00120 J 0.00109 0.00802 1 06/10/2022 03:22 WG1877111


Methyl tert-butyl ether U 0.000432 0.00123 1 06/10/2022 03:22 WG1877111


1,2-Dichloroethane U 0.000801 0.00309 1 06/10/2022 03:22 WG1877111


Naphthalene U 0.00602 0.0154 1 06/10/2022 03:22 WG1877111


    (S) Toluene-d8 97.6 75.0-131 06/10/2022 03:22 WG1877111


    (S) 4-Bromofluorobenzene 104 67.0-138 06/10/2022 03:22 WG1877111


    (S) 1,2-Dichloroethane-d4 98.7 70.0-130 06/10/2022 03:22 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.48 4.46 1 06/16/2022 10:42 WG1879850


Residual Range Organics (RRO) U 3.71 11.1 1 06/16/2022 10:42 WG1879850


    (S) o-Terphenyl 72.8 18.0-148 06/16/2022 10:42 WG1879850
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SAMPLE RESULTS - 10
L 1 5 0 0 9 4 0


MW-30-15_220602
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 2 / 2 2  1 0 : 4 5


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 87.9 1 06/09/2022 13:35 WG1876096


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.87 0.237 0.569 1 06/17/2022 16:46 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH 1.18 B J 1.10 3.23 25 06/08/2022 14:58 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 14:58 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000604 0.00129 1 06/10/2022 03:41 WG1877111


Toluene U 0.00168 0.00647 1 06/10/2022 03:41 WG1877111


Ethylbenzene U 0.000954 0.00323 1 06/10/2022 03:41 WG1877111


Total Xylenes U 0.00114 0.00841 1 06/10/2022 03:41 WG1877111


Methyl tert-butyl ether U 0.000453 0.00129 1 06/10/2022 03:41 WG1877111


1,2-Dichloroethane U 0.000840 0.00323 1 06/10/2022 03:41 WG1877111


Naphthalene U 0.00631 0.0162 1 06/10/2022 03:41 WG1877111


    (S) Toluene-d8 96.7 75.0-131 06/10/2022 03:41 WG1877111


    (S) 4-Bromofluorobenzene 104 67.0-138 06/10/2022 03:41 WG1877111


    (S) 1,2-Dichloroethane-d4 99.1 70.0-130 06/10/2022 03:41 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.51 4.55 1 06/16/2022 10:56 WG1879850


Residual Range Organics (RRO) U 3.79 11.4 1 06/16/2022 10:56 WG1879850


    (S) o-Terphenyl 59.4 18.0-148 06/16/2022 10:56 WG1879850
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SAMPLE RESULTS - 11
L 1 5 0 0 9 4 0


MW-30-20_220602
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 2 / 2 2  1 0 : 5 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 86.8 1 06/09/2022 11:19 WG1876097


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 2.00 0.240 0.576 1 06/17/2022 16:48 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 1.14 3.36 25 06/08/2022 15:21 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 15:21 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000627 0.00134 1 06/10/2022 04:00 WG1877111


Toluene U 0.00175 0.00672 1 06/10/2022 04:00 WG1877111


Ethylbenzene U 0.000990 0.00336 1 06/10/2022 04:00 WG1877111


Total Xylenes U 0.00118 0.00873 1 06/10/2022 04:00 WG1877111


Methyl tert-butyl ether U 0.000470 0.00134 1 06/10/2022 04:00 WG1877111


1,2-Dichloroethane U 0.000872 0.00336 1 06/10/2022 04:00 WG1877111


Naphthalene U 0.00655 0.0168 1 06/10/2022 04:00 WG1877111


    (S) Toluene-d8 96.8 75.0-131 06/10/2022 04:00 WG1877111


    (S) 4-Bromofluorobenzene 102 67.0-138 06/10/2022 04:00 WG1877111


    (S) 1,2-Dichloroethane-d4 94.9 70.0-130 06/10/2022 04:00 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) 1.54 J 1.53 4.61 1 06/16/2022 11:15 WG1879850


Residual Range Organics (RRO) 5.91 J 3.84 11.5 1 06/16/2022 11:15 WG1879850


    (S) o-Terphenyl 61.4 18.0-148 06/16/2022 11:15 WG1879850
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SAMPLE RESULTS - 12
L 1 5 0 0 9 4 0


MW-30-25_220602
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 2 / 2 2  1 1 : 0 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 83.2 1 06/09/2022 11:19 WG1876097


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 1.35 0.250 0.601 1 06/17/2022 16:51 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH U 1.23 3.62 25 06/08/2022 15:44 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 15:44 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene U 0.000677 0.00145 1 06/10/2022 04:19 WG1877111


Toluene U 0.00188 0.00725 1 06/10/2022 04:19 WG1877111


Ethylbenzene U 0.00107 0.00362 1 06/10/2022 04:19 WG1877111


Total Xylenes U 0.00128 0.00942 1 06/10/2022 04:19 WG1877111


Methyl tert-butyl ether U 0.000507 0.00145 1 06/10/2022 04:19 WG1877111


1,2-Dichloroethane U 0.000941 0.00362 1 06/10/2022 04:19 WG1877111


Naphthalene U 0.00708 0.0181 1 06/10/2022 04:19 WG1877111


    (S) Toluene-d8 98.2 75.0-131 06/10/2022 04:19 WG1877111


    (S) 4-Bromofluorobenzene 106 67.0-138 06/10/2022 04:19 WG1877111


    (S) 1,2-Dichloroethane-d4 91.6 70.0-130 06/10/2022 04:19 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) 2.15 J 1.60 4.81 1 06/16/2022 11:15 WG1879850


Residual Range Organics (RRO) 23.1 4.00 12.0 1 06/16/2022 11:15 WG1879850


    (S) o-Terphenyl 61.5 18.0-148 06/16/2022 11:15 WG1879850
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SAMPLE RESULTS - 13
L 1 5 0 0 9 4 0


FD-1_220601
C o l l e c t e d  d a t e / t i m e :   0 6 / 0 1 / 2 2  0 0 : 0 0


Total Solids by Method 2540 G-2011


 Result Qualifier Dilution Analysis Batch


Analyte % date / time


Total Solids 82.4 1 06/09/2022 11:19 WG1876097


Metals (ICP) by Method 6010D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Lead 2.06 0.252 0.607 1 06/17/2022 16:53 WG1876897


Volatile Organic Compounds (GC) by Method NWTPHGX


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Gasoline Range Organics-NWTPH 1.77 B J 1.25 3.69 25 06/08/2022 17:49 WG1875992


    (S) a,a,a-Trifluorotoluene(FID) 103 77.0-120 06/08/2022 17:49 WG1875992


Volatile Organic Compounds (GC/MS) by Method 8260D


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Benzene 0.0442 0.000690 0.00148 1 06/10/2022 04:39 WG1877111


Toluene 0.00607 J 0.00192 0.00739 1 06/10/2022 04:39 WG1877111


Ethylbenzene U 0.00109 0.00369 1 06/10/2022 04:39 WG1877111


Total Xylenes U 0.00130 0.00960 1 06/10/2022 04:39 WG1877111


Methyl tert-butyl ether U 0.000517 0.00148 1 06/10/2022 04:39 WG1877111


1,2-Dichloroethane U 0.000959 0.00369 1 06/10/2022 04:39 WG1877111


Naphthalene U 0.00721 0.0185 1 06/10/2022 04:39 WG1877111


    (S) Toluene-d8 97.6 75.0-131 06/10/2022 04:39 WG1877111


    (S) 4-Bromofluorobenzene 101 67.0-138 06/10/2022 04:39 WG1877111


    (S) 1,2-Dichloroethane-d4 99.6 70.0-130 06/10/2022 04:39 WG1877111


Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT


 Result (dry) Qualifier MDL (dry) RDL (dry) Dilution Analysis Batch


Analyte mg/kg mg/kg mg/kg date / time


Diesel Range Organics (DRO) U 1.61 4.85 1 06/15/2022 04:55 WG1879138


Residual Range Organics (RRO) U 4.04 12.1 1 06/15/2022 04:55 WG1879138


    (S) o-Terphenyl 48.1 18.0-148 06/15/2022 04:55 WG1879138
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DATA REVIEW 


4700 BROOKLYN AVE NE SEATTLE, WA 


Fixed Gases Analyses 


 


SDG # 206083 and 2206128 
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Friedman & Bruya, Inc. and Fremont Analytical, Inc. 
Seattle, WA 


 


Report# 46380R 
Review Level: Tier II 
Project: 30045258.19.61 


 







DATA REVIEW REPORT  


arcadis.com 2 


SUMMARY 
This data quality assessment summarizes the review of Sample Delivery Groups (SDGs) # 206083 and 
2206128 for samples collected in association with the Chevron –90129. The review was conducted as a 
Tier II evaluation and included review of data package completeness.  Only analytical data associated 
with constituents of concern 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.  Analyses were performed on the following samples: 


 


 
Notes: 


Fixed Gases- Includes Carbon dioxide, Methane and Oxygen and Helium Analysis 


APH - Air phase hydrocarbon  


 


 


 


 


 


 


 


 


 


 


 


 


SDGs Sample ID Lab ID Matrix Sample 
Collection Date 


Parent 
Sample 


Analysis 


TO-15 
(BTEXN) 


Fixed 
Gases APH 


206083 


SVP-1 206083-1 Air 06/03/2022  X  X 


SVP-3 206083-2 Air 06/03/2022  X  X 


DUP-1 206083-3 Air 06/03/2022 SVP-1 X  X 


EB-1 206083-4 Air 06/03/2022  X  X 


2206128 


SVP-1 2206128-001 Air 06/07/2022   X  


SVP-3 2206128-002 Air 06/07/2022   X  


DUP-1 2206128-003 Air 06/07/2022 SVP-1  X  


EB-1 2206128-004 Air 06/07/2022   X  







DATA REVIEW REPORT  


arcadis.com 3 


 


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 QA or sample problems provided  X  X  


12. Data Package Completeness and Compliance  X  X  
Note: 
QA - Quality Assurance 
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ORGANIC ANALYSIS INTRODUCTION 
Analyses were performed according to United States Environmental Protection Agency (USEPA) 
Methods TO-15 and EPA Method 3C and MA-APH.  Data were reviewed in accordance with Analysis of 
Volatile Organic Compounds in Air Contained in Canisters by Method TO-15; SOP No. HW-31, Revision 
6. 


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 adequate and 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 is 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. 
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VOLATILE ORGANIC COMPOUND (VOC) ANALYSES 


1. Holding Times 


The specified holding times for the following methods are presented in the following table.  


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


USEPA TO-15 (Full Scan) Air 
30 days from collection to 
analysis (Canister) 


Ambient Temperature < -1" Hg 


All samples were analyzed within the specified holding time and canister return pressure / vacuum 
criteria.   


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and 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 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. 


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 
TO-15 analysis requires that all surrogates associated with the analysis exhibit a percent recovery within 
the laboratory-established acceptance limits. 


All surrogate recoveries were within control limits. 


4.       Laboratory Control Sample 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 analysis exhibited recoveries within the control limits. 


5.       Field Duplicate Analysis 


Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 50% for air matrix is applied to the RPD between the parent sample 
and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less 
than or equal to 5 times the RL, a control limit of two times the RL is applied for air matrix. 


Results for duplicate samples are summarized in the following table. 
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Sample ID / Duplicate 
ID Compounds Sample Result 


(ug/m3) 
Duplicate Result 


(ug/m3) RPD 


SVP-1 / DUP-1 All Compounds U U AC 


The calculated RPDs between the parent sample and field duplicate were acceptable. 


6. 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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DATA VALIDATION CHECKLIST FOR VOCs 


VOCs: USEPA TO-15 (BTEXN) 
Reported Performance 


Acceptable Not 
Required 


No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation 


Holding times  X  X  


Reporting limits (units) X    X 


Blanks  


A. Method blanks  X  X  


B. Equipment blanks  X  X  


C. Trip blanks X    X 


Laboratory Control Sample (LCS) %R  X  X  


Laboratory Control Sample Duplicate (LCSD) X    X 


LCS/LCSD Precision (RPD) X    X 


Matrix Spike (MS) %R X    X 


Matrix Spike Duplicate (MSD) X    X 


MS/MSD Precision (RPD) X    X 


Field/Lab Duplicate (RPD)  X  X  


Surrogate Spike Recoveries  X  X  


Dilution Factor  X  X  


Notes: 


%R Percent recovery 


RPD Relative percent difference 
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AIR-PHASE PETROLEUM HYDROCARBONS (APH) ANALYSES 


1. Holding Times 


The specified holding times for the following methods are presented in the following table.  


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


MA-APH Air 
30 days from collection to 
analysis (Canister) 


Ambient Temperature < -1" Hg 


All samples were analyzed within the specified holding time and canister return pressure / vacuum 
criteria.   


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and 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 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 detected in the associated QA blanks (Equipment Blank); however, the RB associated 
with air samples are not used to qualify data for blank contamination as it is a measure of ambient 
conditions No other qualification of the sample results was required. 


 


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 
TO-15 analysis requires that all surrogates associated with the analysis exhibit a percent recovery within 
the laboratory-established acceptance limits. 


All surrogate recoveries were within control limits. 


4.     Laboratory Control Sample 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 analysis exhibited recoveries within the control limits. 


 


 


5.     Field Duplicate Analysis 


Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 50% for air matrix is applied to the RPD between the parent sample 
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and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less 
than or equal to 5 times the RL, a control limit of two times the RL is applied for air matrix. 


Results for duplicate samples are summarized in the following table. 


 
Sample ID / Duplicate 


ID Compound Sample Result 
(ug/m3) 


Duplicate Result 
(ug/m3) RPD 


SVP-1 / DUP-1 
APH EC5-8 aliphatic 410 340 U AC 


APH EC9-12 aliphatic 380 300 23 % 


The calculated RPDs between the parent sample and field duplicate were acceptable. 


6. 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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DATA VALIDATION CHECKLIST FOR APH 


APH By Method MA-APH 
Reported Performance 


Acceptable Not 
Required 


No Yes No Yes 


GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS) 


Tier II Validation 


Holding times  X  X  


Reporting limits (units) X    X 


Blanks  


A. Method blanks  X  X  


B. Equipment blanks  X  X  


C. Trip blanks X    X 


Laboratory Control Sample (LCS) %R  X  X  


Laboratory Control Sample Duplicate (LCSD) X    X 


LCS/LCSD Precision (RPD) X    X 


Matrix Spike (MS) %R X    X 


Matrix Spike Duplicate (MSD) X    X 


MS/MSD Precision (RPD) X    X 


Field/Lab Duplicate (RPD)  X  X  


Surrogate Spike Recoveries  X  X  


Dilution Factor  X  X  


Notes: 


%R Percent recovery 


RPD Relative percent difference 
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FIXED GASES ANALYSES 


1. Holding Times 


The specified holding times for the following methods are presented in the following table.  


Method Matrix Holding Time Preservation 
Return Canister 


Pressure 


ASTM D-1946  Air 
30 days from collection to 
analysis (Canister) 


Ambient Temperature < -1" Hg 


All samples were analyzed within the specified holding time and canister return pressure / vacuum 
criteria.   


2. Blank Contamination 


Quality assurance (QA) blanks (i.e., method and 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 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 detected in the associated QA blanks (Equipment Blank); however, the RB associated 
with air samples are not used to qualify data for blank contamination as it is a measure of ambient 
conditions No other qualification of the sample results was required. 


3.     Laboratory Control Sample 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 analysis exhibited recoveries within the control limits. 


4.     Field Duplicate Analysis 


Field duplicate analysis is used to assess the overall precision of the field sampling procedures and 
analytical method.  A control limit of 50% for air matrix is applied to the RPD between the parent sample 
and the field duplicate.  In the instance when the parent and/or duplicate sample concentrations are less 
than or equal to 5 times the RL, a control limit of two times the RL is applied for air matrix. 


Results for duplicate samples are summarized in the following table. 


Sample ID / Duplicate ID Compounds Sample Result 
(%) Duplicate Result (%) RPD 


SVP-1 / DUP-1 
Carbon Dioxide 2.97 2.72 9 % 


Oxygen 26.7 28.1 5 % 


The calculated RPDs between the parent sample and field duplicate were acceptable. 
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5. 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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DATA VALIDATION CHECKLIST FOR FIXED GASES 


VOCs: ASTM D-1946 / ASTM 1946 
Reported Performance 


Acceptable Not 
Required 


No Yes No Yes 


GAS CHROMATOGRAPHY/FLAME IONIZATION DETECTOR (GC/FID) 


Tier II Validation 


Holding times  X  X  


Reporting limits (units)  X  X  


Blanks  


A. Method blanks X    X 


B. Equipment blanks  X  X  


C. Trip blanks X    X 


Laboratory Control Sample (LCS) %R  X  X  


Laboratory Control Sample Duplicate (LCSD) X    X 


LCS/LCSD Precision (RPD) X    X 


Matrix Spike (MS) %R X    X 


Matrix Spike Duplicate (MSD) X    X 


MS/MSD Precision (RPD) X    X 


Field/Lab Duplicate (RPD)  X  X  


Surrogate Spike Recoveries X    X 


Dilution Factor  X  X  


Notes: 


%R Percent recovery 


RPD Relative percent difference 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: SVP-1 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 05/03/22 Lab ID: 206083-01 1/4.3 
Date Analyzed: 06/07/22 Data File: 060220.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 78 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics  410 
APH EC9-12 aliphatics  380 
APH EC9-10 aromatics <110 
 



kr0018
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: SVP-3 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 05/03/22 Lab ID: 206083-02 1/4.5 
Date Analyzed: 06/07/22 Data File: 060222.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 100 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics  730 
APH EC9-12 aliphatics 1,100 
APH EC9-10 aromatics <110 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: DUP-1 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 05/03/22 Lab ID: 206083-03 1/4.6 
Date Analyzed: 06/07/22 Data File: 060223.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 82 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <340 
APH EC9-12 aliphatics  300 
APH EC9-10 aromatics <110 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: EB-1 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 05/03/22 Lab ID: 206083-04 1/4.5 
Date Analyzed: 06/07/22 Data File: 060224.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 83 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <340 
APH EC9-12 aliphatics  380 
APH EC9-10 aromatics <110 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: Method Blank Client: Arcadis 
Date Received: Not Applicable Project: 30064302, F&BI 206083 
Date Collected: Not Applicable Lab ID: 02-1348 MB 
Date Analyzed: 06/06/22 Data File: 060212.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 82 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <75 
APH EC9-12 aliphatics <25 
APH EC9-10 aromatics <25 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: SVP-1 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 06/03/22 Lab ID: 206083-01 1/4.3 
Date Analyzed: 06/07/22 Data File: 060220.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 79 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.4 <0.43 
Toluene <81 <21 
Ethylbenzene <1.9 <0.43 
m,p-Xylene <3.7 <0.86 
o-Xylene <1.9 <0.43 
Naphthalene <1.1 <0.21 
 







FRIEDMAN & BRUYA, INC. 
_________________________________________________ 


ENVIRONMENTAL CHEMISTS 


 8 


 
Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: SVP-3 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 06/03/22 Lab ID: 206083-02 1/4.5 
Date Analyzed: 06/07/22 Data File: 060222.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 102 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.4 <0.45 
Toluene <85 <22 
Ethylbenzene <2 <0.45 
m,p-Xylene <3.9 <0.9 
o-Xylene <2 <0.45 
Naphthalene <1.2 <0.22 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: DUP-1 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 06/03/22 Lab ID: 206083-03 1/4.6 
Date Analyzed: 06/07/22 Data File: 060223.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 83 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.5 <0.46 
Toluene <87 <23 
Ethylbenzene <2 <0.46 
m,p-Xylene <4 <0.92 
o-Xylene <2 <0.46 
Naphthalene <1.2 <0.23 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: EB-1 Client: Arcadis 
Date Received: 06/03/22 Project: 30064302, F&BI 206083 
Date Collected: 06/03/22 Lab ID: 206083-04 1/4.5 
Date Analyzed: 06/07/22 Data File: 060224.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 84 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1.4 <0.45 
Toluene <85 <22 
Ethylbenzene <2 <0.45 
m,p-Xylene <3.9 <0.9 
o-Xylene <2 <0.45 
Naphthalene <1.2 <0.22 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Arcadis 
Date Received: Not Applicable Project: 30064302, F&BI 206083 
Date Collected: Not Applicable Lab ID: 02-1348 MB 
Date Analyzed: 06/06/22 Data File: 060212.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 84 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Naphthalene <0.26 <0.05 
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Date of Report:  06/16/22 
Date Received:  06/03/22 
Project:  90129 4700 Brooklyn Ave NE, Seattle WA 30064302, F&BI 206083 
Date Extracted:  06/07/22 
Date Analyzed:  06/07/22 
 


RESULTS FROM THE ANALYSIS OF AIR SAMPLES 
FOR HELIUM USING METHOD ASTM D1946 


Results Reported as % Helium 
 
Sample ID Helium 
Laboratory ID 
 
SVP-1 <0.6 
206083-01 
 
SVP-3 <0.6 
206083-02 
 
DUP-1 <0.6 
206083-03 
 
EB-1 <0.6 
206083-04 
 
 
Method Blank <0.6 
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Project: 206083


CLIENT: Friedman & Bruya


6/14/2022


Analytical Report


2206128


Date Reported:


Work Order:


Client Sample ID: SVP-1


Lab ID: 2206128-001 Collection Date: 6/7/2022 12:40:00 PM


Matrix: SVE


Analyses Result Qual Units Date AnalyzedDFRL


Major Gases by EPA Method 3C Analyst: MSBatch ID:  R76141


Carbon Dioxide D 6/9/2022 12:41:00 PM0.114 % 2.282.97


Methane D 6/9/2022 12:41:00 PM0.114 % 2.28ND


Oxygen D 6/9/2022 12:41:00 PM0.114 % 2.2826.7


Client Sample ID: SVP-3


Lab ID: 2206128-002 Collection Date: 6/7/2022 12:40:00 PM


Matrix: SVE


Analyses Result Qual Units Date AnalyzedDFRL


Major Gases by EPA Method 3C Analyst: MSBatch ID:  R76141


Carbon Dioxide D 6/9/2022 1:57:00 PM0.114 % 2.293.39


Methane D 6/9/2022 1:57:00 PM0.114 % 2.29ND


Oxygen D 6/9/2022 1:57:00 PM0.114 % 2.2930.7


Client Sample ID: DUP-1


Lab ID: 2206128-003 Collection Date: 6/7/2022 12:40:00 PM


Matrix: SVE


Analyses Result Qual Units Date AnalyzedDFRL


Major Gases by EPA Method 3C Analyst: MSBatch ID:  R76141


Carbon Dioxide D 6/9/2022 2:10:00 PM0.114 % 2.282.72


Methane D 6/9/2022 2:10:00 PM0.114 % 2.28ND


Oxygen D 6/9/2022 2:10:00 PM0.114 % 2.2828.1


Original 
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Project: 206083


CLIENT: Friedman & Bruya


6/14/2022


Analytical Report


2206128


Date Reported:


Work Order:


Client Sample ID: EB-1


Lab ID: 2206128-004 Collection Date: 6/7/2022 12:40:00 PM


Matrix: SVE


Analyses Result Qual Units Date AnalyzedDFRL


Major Gases by EPA Method 3C Analyst: MSBatch ID:  R76141


Carbon Dioxide D 6/9/2022 3:02:00 PM0.107 % 2.14ND


Methane D 6/9/2022 3:02:00 PM0.107 % 2.14ND


Oxygen D 6/9/2022 3:02:00 PM0.107 % 2.144.86


Original 
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		Insert from: "Appendix D_SV_Field Forms.pdf"

		COP5_West_90129_WA_Seattle, 30064302, King County, , Seattle, 98105, WA, US, Brooklyn Ave NE, 4700

		Have you read the Quality Procedure (QP) and/or Technical Guidance Instruction (TGI) relevant to this use case?



		General Information

		Office Name

		Office Address

		Select Project Number

		Client

		Project Name

		Project Number

		Site Address

		Field Manager

		Phone Number

		Special Instructions (specific analyte list, site specific instructions, specific contacts, etc.)

		Email Address for Result Reporting

		Leak Test Method

		Helium Detector Used



		Sampler Details

		Sampler Name

		Sampler Phone Number

		Sampler Email Address



		Lab Sample Information

		Sample Media Type

		Sample Media Size

		Lab



		EB-1

		Sample Collection Information

		Sample Type

		Sample ID

		Sample Location Description

		Date

		Sample Media ID

		Flow Controller ID

		Sample Collection Start Time

		Starting Sampling Pressure (inches of Mercury)

		Ending Sampling Pressure (inches of Mercury)

		Sample Collection End Time

		Notes

		Photos



		Leak/Tracer Test

		Inner Tubing Radius (in)



		SVP-3

		Sample Collection Information

		Sample Type

		Location ID

		Sample ID

		Sample Location Description

		Is Duplicate associated with this Sample ID

		Date

		Sampling Depth (feet)

		Sample Media ID

		Flow Controller ID

		Sample Collection Start Time

		Starting Sampling Pressure (inches of Mercury)

		Ending Sampling Pressure (inches of Mercury)

		Sample Collection End Time

		Notes

		Photos



		Leak/Tracer Test

		Shut in Test

		Pre-sample Helium Purge Reading (parts per million)

		Shroud Helium Concentration (%)

		Helium Reading in Purged Vapor (%)

		Helium Test

		Purge Method

		Tubing Length (in)

		Inner Tubing Radius (in)

		Inner Tubing Radius (in)

		Tubing Volume (milliliters)

		Purge Volume (milliliters)

		Purge Rate (mL/min)

		Purge Induced Vacuum



		Purged Soil Gas Parameters (completed after sample collection)

		Which parameter are going to be analyzed

		CH4 (%) (use carbon filter)

		CO2 (%)

		O2 (%)

		PID (parts per million)



		SVP-1

		Sample Collection Information

		Sample Type

		Location ID

		Sample ID

		Sample Location Description

		Is Duplicate associated with this Sample ID

		Duplicate Sample ID

		Date

		Sampling Depth (feet)

		Sample Media ID

		Flow Controller ID

		Sample Collection Start Time

		Starting Sampling Pressure (inches of Mercury)

		Ending Sampling Pressure (inches of Mercury)

		Sample Collection End Time

		Notes

		Photos



		Leak/Tracer Test

		Shut in Test

		Pre-sample Helium Purge Reading (parts per million)

		Shroud Helium Concentration (%)

		Helium Reading in Purged Vapor (%)

		Helium Test

		Purge Method

		Tubing Length (in)

		Inner Tubing Radius (in)

		Inner Tubing Radius (in)

		Tubing Volume (milliliters)

		Purge Volume (milliliters)

		Purge Rate (mL/min)

		Purge Induced Vacuum



		Purged Soil Gas Parameters (completed after sample collection)

		Which parameter are going to be analyzed

		CH4 (%) (use carbon filter)

		CO2 (%)

		O2 (%)

		PID (parts per million)



		DUP-1

		Sample Collection Information

		Sample Type

		Sample ID

		Sample Location Description

		Date

		Sampling Depth (feet)

		Sample Media ID

		Flow Controller ID

		Is the Start and Stop Time same as its parent sample?

		Sample Collection Start Time

		Starting Sampling Pressure (inches of Mercury)

		Ending Sampling Pressure (inches of Mercury)

		Sample Collection End Time

		Notes

		Photos

		If Leak/Tracer test same as its parent sample?



		Leak/Tracer Test

		Inner Tubing Radius (in)



		2022-06-03, 10:53

		Meteorological Data Date

		Time

		Outdoor Temperature (Degree F)

		Relative Humidity (% )

		Barometric Pressure (inches of Mercury)

		Are you connected to the internet via data plan or WiFi?

		Get weather data from National Weather Service Website for your current location?

		Weather

		General Notes or Observations

		Have you performed work in accordance with the applicable QP/TGI?
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		Sr: Sample Results

		MW-31-10_220601    L1500940-01

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT



		MW-31-5_220601    L1500940-02

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT



		MW-31-15_220601    L1500940-03

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT



		MW-31-20_220601    L1500940-04

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT



		MW-31-25_220601    L1500940-05

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT



		SVP-3-2.5_220601    L1500940-06

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT



		SVP-3-5_220601    L1500940-07

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT



		MW-30-5_220602    L1500940-08

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT



		MW-30-10_220602    L1500940-09

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT



		MW-30-15_220602    L1500940-10

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT



		MW-30-20_220602    L1500940-11

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT



		MW-30-25_220602    L1500940-12

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT



		FD-1_220601    L1500940-13

		Total Solids by Method 2540 G-2011

		Metals (ICP) by Method 6010D

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT





		Qc: Quality Control Summary

		Total Solids by Method 2540 G-2011

		WG1876096

		WG1876097



		Metals (ICP) by Method 6010D

		WG1876897



		Volatile Organic Compounds (GC) by Method NWTPHGX

		WG1875992



		Volatile Organic Compounds (GC/MS) by Method 8260D

		WG1877111



		Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT

		WG1879138

		WG1879850





		Gl: Glossary of Terms

		Al: Accreditations & Locations

		Sc: Sample Chain of Custody
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		MW-19-W-20220613    L1505635-01

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-20-W-20220613    L1505635-02

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-21-W-20220613    L1505635-03

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-22-W-20220613    L1505635-04

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-23-W-20220613    L1505635-05

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-27-W-20220613    L1505635-06

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-28-W-20220613    L1505635-07

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-31-W-20220613    L1505635-08

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		BD-W-20220613    L1505635-09

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		TB-1-20220613    L1505635-10

		Volatile Organic Compounds (GC/MS) by Method 8260D





		Qc: Quality Control Summary

		Metals (ICPMS) by Method 6020B

		WG1886033

		WG1886036



		Volatile Organic Compounds (GC) by Method NWTPHGX

		WG1882381



		Volatile Organic Compounds (GC/MS) by Method 8260D

		WG1881638

		WG1883676

		WG1883779

		WG1883931

		WG1885163



		EDB / DBCP by Method 8011

		WG1882034





		Gl: Glossary of Terms

		Al: Accreditations & Locations

		Sc: Sample Chain of Custody

		Insert from: "L1528316.pdf"

		Cp: Cover Page

		Tc: Table of Contents

		Ss: Sample Summary
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		Sr: Sample Results

		MW-19-W-20220818    L1528316-01

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-20-W-20220818    L1528316-02

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-21-W-20220818    L1528316-03

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-22-W-20220818    L1528316-04

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-23-W-20220818    L1528316-05

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-25-W-20220818    L1528316-06

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-27-W-20220818    L1528316-07

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-28-W-20220818    L1528316-08

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-30-W-20220818    L1528316-09

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		MW-31-W-20220818    L1528316-10

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		BD-W-20220818    L1528316-11

		Metals (ICPMS) by Method 6020B

		Volatile Organic Compounds (GC) by Method NWTPHGX

		Volatile Organic Compounds (GC/MS) by Method 8260D

		EDB / DBCP by Method 8011



		TB-1-20220818    L1528316-12

		Volatile Organic Compounds (GC/MS) by Method 8260D





		Qc: Quality Control Summary

		Metals (ICPMS) by Method 6020B

		WG1916170



		Volatile Organic Compounds (GC) by Method NWTPHGX

		WG1917549



		Volatile Organic Compounds (GC/MS) by Method 8260D

		WG1916827

		WG1918072

		WG1918432

		WG1920159

		WG1920930



		EDB / DBCP by Method 8011

		WG1916899





		Gl: Glossary of Terms

		Al: Accreditations & Locations

		Sc: Sample Chain of Custody





		Insert from: "46380R_206083_Final Report.pdf"

		46380R_206083

		SUMMARY

		4.       Laboratory Control Sample Analysis

		5.       Field Duplicate Analysis

		6. System Performance and Overall Assessment

		4.     Laboratory Control Sample Analysis

		5.     Field Duplicate Analysis

		6. System Performance and Overall Assessment

		3.     Laboratory Control Sample Analysis

		4.     Field Duplicate Analysis

		5. System Performance and Overall Assessment



		46380F_206083



		Insert from: "46379R_L1500940_Final Report.pdf"

		46379R_L1500940

		SUMMARY

		1. Holding Times

		2. Blank Contamination

		3. Surrogates/System Monitoring Compounds

		4. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

		5. Laboratory Control Sample / Laboratory Control Sample Duplicate (LCS/LCSD)

		6. Field Duplicate Analysis

		7. System Performance and Overall Assessment



		5.      Laboratory Control Sample (LCS) Analysis

		6.     Field Duplicate Analysis

		7.      System Performance and Overall Assessment

		1. Holding Times

		2. Blank Contamination

		3. Surrogates/System Monitoring Compounds



		5.      Laboratory Control Sample (LCS) Analysis

		6. Field Duplicate Analysis

		7. System Performance and Overall Assessment



		INDUCTIVELY COUPLED PLASMA-OPTICAL EMISSION SPECTROMETRY(ICP-OES)



		46379F_L1500940



		Insert from: "46378R_L1505635_Final Report.pdf"

		46378R_L1505635

		SUMMARY

		1. Holding Times

		2. Blank Contamination

		3. Surrogates/System Monitoring Compounds

		4. Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analysis

		5. Laboratory Control Sample / Laboratory Control Sample Duplicate (LCS/LCSD)

		6. Field Duplicate Analysis

		7. System Performance and Overall Assessment



		5.      Laboratory Control Sample (LCS) Analysis

		6.     Field Duplicate Analysis

		7.      System Performance and Overall Assessment

		1. Holding Times

		2. Blank Contamination

		3. Surrogates/System Monitoring Compounds

		5. Laboratory Control Sample / Laboratory Control Sample Duplicate (LCS/LCSD)

		6. Field Duplicate Analysis

		7. System Performance and Overall Assessment





		46378F_L1505635
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Thank you,
Ryan
 
 

Ryan Hultgren, P.E. | Project Manager

32001 32nd Avenue South, Suite 100
Federal Way, WA 98001 
Direct: 253-835-6432
Mobile: 253-549-9725
Teams: RyanHultgren@KennedyJenks.com

 
SERVICE  |  PURPOSE  |  TRUST KennedyJenks.com

 
 

From: Ryan Hultgren 
Sent: Monday, December 12, 2022 1:50 PM
To: Myers, Dale - TCP (ECY) <DAMY461@ECY.WA.GOV>
Subject: RE: Chevron 90129 (Brooklyn) draft Supplemental RI
 
Good afternoon Dale,
 
I just checked EIM - the most recent data on EIM for Chevron 90129 (Brooklyn) is for groundwater
sampling from December 2020.  Can you please request the data from the Supplemental
Investigation?

https://www.kennedyjenks.com/
https://www.kennedyjenks.com/
mailto:mail
mailto:RyanHultgren@KennedyJenks.com
https://www.kennedyjenks.com/who-we-are/values-mission-vision/
https://www.kennedyjenks.com/
mailto:DAMY461@ECY.WA.GOV


Thank you,
Ryan
 
 

Ryan Hultgren, P.E. | Project Manager

32001 32nd Avenue South, Suite 100
Federal Way, WA 98001 
Direct: 253-835-6432
Mobile: 253-549-9725
Teams: RyanHultgren@KennedyJenks.com

 
SERVICE  |  PURPOSE  |  TRUST KennedyJenks.com
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From: Ryan Hultgren
To: Myers, Dale - TCP (ECY)
Cc: Joshua Sales
Subject: RE: Chevron 90129 (Brooklyn) draft Supplemental RI
Date: Friday, February 10, 2023 6:17:00 AM
Attachments: image002.png

Draft_Figures_GWData_20230210.pdf

Good morning Dale,
 
Attached are revised draft figures (Figures 1, 2 and 3) presenting groundwater concentration data
for benzene, TPH-GRO, and chlorinated VOCs (PCE, TCE, and VC on the same map).
 
Key edits –

The aerial photograph is a more current view, circa June 2021
The locations of monitoring wells have been revised based on review of well location data in
EIM, Supplemental RI line drawing maps, and inspection in Google Earth in street view (some
well monuments are visible).  Please note that spatial data in the EIM database for several of
the current wells is estimated and/or likely not accurate (for example, the latitude / longitude
data for wells MW-27 and MW-28 are the same values).  It is not clear if the location XY data
in EIM is based on surveyed coordinates or estimated (GPS) locations.
Inferred extents of benzene on Figure 1 and TPH-GRO on Figure 2 have been revised to reflect
the excavation extent of the former Chevron site.
Figure 3 for CVOCs is new –

The map uses pie chart symbols to present the magnitude of the total sum of PCE, TCE,
and VC concentrations (higher total concentrations result in larger circle diameter), and
the relative size of the pie wedges is based on the concentrations of PCE, TCE, and VC. 
Note that the dominant CVOC changes from PCE near the suspected source, to TCE in
the middle of the inferred plume (e.g., near MW-28 and MW-27), and to VC near the
distal end of the plume (to the east), reflecting degradation from the source to plume
end.
The most recent data available for each well is shown, except for MW-20 (June 2022
data shown). PCE and TCE concentrations decreased from above CULs between
December 2019 and June 2022, to non-detect in August 2022.

 
Please let me know if you would like to discuss the figures (we could squeeze it into our call on
Monday).
 
Thank you,
Ryan
 
 

Ryan Hultgren, P.E. | Project Manager

32001 32nd Avenue South, Suite 100
Federal Way, WA 98001 
Direct: 253-835-6432
Mobile: 253-549-9725
Teams: RyanHultgren@KennedyJenks.com
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! Benzene Results between 5 and 20 µg/L


! Benzene Results above 20 µg/L
Approximate Direction of Groundwater Flow


Approximate Lateral Extents of Dissolved
Benzene Above MTCA Method A CUL
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Benzene Results
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Figure 1
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Scale: Feet


Notes:
1. Benzene results are in micrograms per liter (µg/L).
2. Cleanup level for Benzene is 5 µg/L.
3. MW-17 was an active monitoring well at the time of sampling.
4. Not detected (ND) results are shown in concentration charts as 0.02 µg/L, which
is one-half the lowest typical laboratory reporting limit for benzene (0.04 µg/L).
5. Extents of benzene impacts to groundwater are inferred based on data collected
since December 2019.
6. ND = Non Detect.
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BENZENE RESULTS EXAMPLE: WELL NAME


GW Elevation (feet) Benzene (µg/L) Benzene CUL 5 µg/L


Note: ND results shown as 0.02 µg/L
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BENZENE RESULTS: MW-18
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BENZENE RESULTS: MW-17
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BENZENE RESULTS: MW-22
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BENZENE RESULTS: MW-23
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BENZENE RESULTS: MW-25
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BENZENE RESULTS: MW-27
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BENZENE RESULTS: MW-28
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BENZENE RESULTS: MW-31


GW Elevation (feet) Benzene (µg/L) Benzene CUL 5 µg/L
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!A Groundwater Monitoring Well
!A Decommissioned Monitoring Well


! GRO Results between 800 and 2,000 µg/L


! GRO Results above 2,000 µg/L
Approximate Direction of Groundwater Flow


Approximate Lateral Extents of Dissolved
GRO Above MTCA Method A CUL


800 - 2,000 µg/L
>2,000 µg/L


Former Chevron Facility #90129
4700 Brooklyn Avenue NE


Seattle, WA 98105


Gasoline Range Organics Results
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Figure 2
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Scale: Feet


Notes:
1. Gasoline Range Organics results are in micrograms per liter (µg/L).
2. GRO = Gasoline Range Organics.
3. Cleanup level for GRO is 800 µg/L.
4. MW-17 was an active monitoring well at the time of sampling.
5. Not detected results are shown in concentration charts as 50 µg/L, which is one-
half the lowest typical laboratory reporting limit for GRO (100 µg/L).
6. Extents of GRO impacts to groundwater are inferred based on data collected since
December 2019.
7. ND = Non Detect
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GRO RESULTS EXAMPLE: WELL NAME


GW Elevation (feet) GRO (µg/L) GRO CUL 800 µg/L


Note: ND results shown as 50 µg/L
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GRO RESULTS: MW-17
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GRO RESULTS: MW-18
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GRO RESULTS: MW-22
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GRO RESULTS: MW-23
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GRO RESULTS: MW-25
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GRO RESULTS: MW-28
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GRO RESULTS: MW-31
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GRO RESULTS: MW-19
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GRO RESULTS: MW-20
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!A Groundwater Monitoring Well


!A Decommissioned Monitoring Well


Approximate Direction of Groundwater Flow


Estimated Extent of CVOCs in Groundwater
above MTCA Method A CULs


Concentrations of Total CVOCs Former Chevron Facility #90129
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Distribution of Chlorinated VOCs
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Figure 3
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Notes:


1. Chlorinated volatile organic compound (CVOC) results are in micrograms per liter (µg/L).
2. MW-17 was an active monitoring well at the time of sampling.
3. MTCA Method A cleanup levels (CULs).
4. The most recent data available for each well is shown, except for MW-20 (June 2022
data shown).  PCE and TCE concentrations decreased from above CULs between Dec
2019 and June 2022, to non-detect in Aug 2022.
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Well Maximum PCE Result Maximum TCE Result Maximum VC Result Total
MW-17 4.05 5.10 0.00 9.15
MW-18 2.34 0.07 0.00 2.41
MW-19 0.17 0.00 0.00 0.17
MW-20 125.00 13.30 0.00 138.30
MW-21 0.00 0.00 0.00 0.00
MW-22 0.69 352.00 4.70 357.39
MW-23 0.00 34.40 11.40 45.80
MW-25 6.30 147.00 55.40 208.70
MW-27 324.00 1,010.00 0.00 1,334.00
MW-28 309.00 1,030.00 2.94 1,341.94
MW-29 0.00 0.00 0.00 0.00
MW-30 2.24 0.17 1.00 3.41
MW-31 9.28 213.00 41.00 263.28


CUL 5.00 5.00 0.20


CVOC Results (µg/L)


DRAFT





		Fig01_BenzeneResults (002).pdf

		Fig02_GROResults (002).pdf

		Fig03_DistributionOfPCE_TCE_VC2.pdf









SERVICE  |  PURPOSE  |  TRUST KennedyJenks.com

 
 

From: Ryan Hultgren 
Sent: Friday, January 13, 2023 2:33 PM
To: Myers, Dale - TCP (ECY) <damy461@ecy.wa.gov>
Cc: Joshua Sales <JoshuaSales@KennedyJenks.com>
Subject: FW: Chevron 90129 (Brooklyn) draft Supplemental RI
 
Hi Dale,
 
Please find attached our tracked changes review of the Chevron 90129 (Brooklyn) Supplemental RI
and comments to the tables and appendices.  Also included are the draft figures I sent last week
showing estimated extents of impacts.  Please let me know when you would like to discuss the
comments.
 
Thank you,
Ryan
 
 

Ryan Hultgren, P.E. | Project Manager

32001 32nd Avenue South, Suite 100
Federal Way, WA 98001 
Direct: 253-835-6432
Mobile: 253-549-9725
Teams: RyanHultgren@KennedyJenks.com
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From: Ryan Hultgren 
Sent: Friday, January 6, 2023 4:40 PM
To: Myers, Dale - TCP (ECY) <DAMY461@ECY.WA.GOV>
Subject: RE: Chevron 90129 (Brooklyn) draft Supplemental RI
 
Hello Dale,
 
I wanted to provide an update on the status of KJ’s review of the Chevron 90129 (Brooklyn)
Supplemental RI.  Due to staff holiday / vacation time, my goal is to get our comments and mapped
data to you by Tuesday/Wednesday next week.
 
The Supplemental RI data is not available in EIM still – as such, we pulled data from the analytical
tables in the report PDF and drafted impacts extents maps using data since December 2019 (with
inset concentration trend graphs, concentrations on a logarithmic scale).  Attached are draft maps
for Benzene and GRO results – can you please review these and let me know if these are what you
are looking for and if you have any changes / need additional information?  For wells with mostly ND
results, a concentration chart is not shown.  The inferred extents are based on data for existing wells

https://www.kennedyjenks.com/who-we-are/values-mission-vision/
https://www.kennedyjenks.com/
https://www.kennedyjenks.com/
mailto:mail
mailto:RyanHultgren@KennedyJenks.com
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https://www.kennedyjenks.com/
mailto:DAMY461@ECY.WA.GOV


as well as consideration of results for former wells within the property extent.
 
Thank you,
Ryan
 
 

Ryan Hultgren, P.E. | Project Manager

32001 32nd Avenue South, Suite 100
Federal Way, WA 98001 
Direct: 253-835-6432
Mobile: 253-549-9725
Teams: RyanHultgren@KennedyJenks.com
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From: Ryan Hultgren 
Sent: Monday, December 12, 2022 1:50 PM
To: Myers, Dale - TCP (ECY) <DAMY461@ECY.WA.GOV>
Subject: RE: Chevron 90129 (Brooklyn) draft Supplemental RI
 
Good afternoon Dale,
 
I just checked EIM - the most recent data on EIM for Chevron 90129 (Brooklyn) is for groundwater
sampling from December 2020.  Can you please request the data from the Supplemental
Investigation?

https://www.kennedyjenks.com/
https://www.kennedyjenks.com/
mailto:mail
mailto:RyanHultgren@KennedyJenks.com
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Thank you,
Ryan
 
 

Ryan Hultgren, P.E. | Project Manager

32001 32nd Avenue South, Suite 100
Federal Way, WA 98001 
Direct: 253-835-6432
Mobile: 253-549-9725
Teams: RyanHultgren@KennedyJenks.com
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From: Hamilton, Ada
To: Myers, Dale - TCP (ECY)
Cc: Kiernan, James; Bowring, Amanda; Ryan Hultgren
Subject: Chevron 90129 4700 Brooklyn - Status Update 04172023
Date: Monday, April 17, 2023 6:18:22 PM
Attachments: Chevron Brooklyn 90129 - Status Update_04172023.pdf

EXTERNAL EMAIL

This email includes an ATTACHMENT from outside of KJ and could contain malicious links.
Ensure email is from a trusted sender before opening the attachment.
Never enter your login credentials if prompted. Contact IST if you have any questions.

Hello Dale,
 
On behalf of Chevron Environmental Management Company (CEMC), the following is a progress
update for Chevron site 90129 (“Brooklyn”) located at 4700 Brooklyn Avenue NE in Seattle,
Washington. This update satisfies the requirements of Agreed Order No. 13815 associated with the
site which indicates that quarterly progress reports be submitted to the Washington State

Department of Ecology by the 15th of the month following the reporting period. This update
summarizes activities completed from January 1 through March 31, 2023.
 
Description of Actions Taken to Comply with Agreed Order

Quarterly groundwater monitoring was scheduled for December 21, 2022; however, due to
inclement winter weather conditions, it was rescheduled to take place January 4, 2023.
Q1 2023 groundwater monitoring event was conducted on March 15, 2023
Arcadis received comments from Ecology on the Supplemental Remedial Investigation Report
in January 2023
Arcadis submitted groundwater data to EIM

 
Summary of Deviations from Approved Work Plans

No deviations from approved work plans to report.
 
Description of Work Planned for the Second Quarter Reporting Period

Arcadis will submit the revised Supplemental Remedial Investigation Report with responses to
Ecology’s comments
Arcadis will continue to prepare and submit quarterly updates to Ecology.
Arcadis will coordinate and conduct the second quarter 2023 groundwater monitoring event

 
Please let me know if you have any questions.
 
Thank you
 
-Ada
 
Ada Hamilton 

mailto:Ada.Hamilton@arcadis.com
mailto:DAMY461@ECY.WA.GOV
mailto:jkiernan@chevron.com
mailto:Amanda.Bowring@arcadis.com
mailto:RyanHultgren@kennedyjenks.com
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Hamilton, Ada


To: Myers, Dale - TCP (ECY)


Cc: Kiernan, James; Bowring, Amanda; Ryan Hultgren


Subject: Chevron 90129 4700 Brooklyn - Status Update 04172023


Hello Dale,  


On behalf of Chevron Environmental Management Company (CEMC), the following is a progress update for Chevron site 
90129 (“Brooklyn”) located at 4700 Brooklyn Avenue NE in Seattle, Washington. This update satisfies the requirements 
of Agreed Order No. 13815 associated with the site which indicates that quarterly progress reports be submitted to the 
Washington State Department of Ecology by the 15th of the month following the reporting period. This update 
summarizes activities completed from January 1 through March 31, 2023.  


Description of Actions Taken to Comply with Agreed Order 


 Quarterly groundwater monitoring was scheduled for December 21, 2022; however, due to inclement winter 
weather conditions, it was rescheduled to take place January 4, 2023. 


 Q1 2023 groundwater monitoring event was conducted on March 15, 2023 


 Arcadis received comments from Ecology on the Supplemental Remedial Investigation Report in January 2023 


 Arcadis submitted groundwater data to EIM  


Summary of Deviations from Approved Work Plans 


 No deviations from approved work plans to report.  


Description of Work Planned for the Second Quarter Reporting Period 


 Arcadis will submit the revised Supplemental Remedial Investigation Report with responses to Ecology’s 
comments.   


 Arcadis will continue to prepare and submit quarterly updates to Ecology.  


 Arcadis will coordinate and conduct the second quarter 2023 groundwater monitoring event  


Please let me know if you have any questions. 


Thank you 


-Ada 


Ada Hamilton 


Project Manager 


Arcadis U.S., Inc.  


1100 Olive Way, Suite 800| Seattle, WA| 98101 | USA  


T ++1 206 413 6430


M +1 206 321 3782


www.arcadis.com







Project Manager
Arcadis U.S., Inc. 
1100 Olive Way, Suite 800| Seattle, WA| 98101 | USA 
T ++1 206 413 6430
M +1 206 321 3782
www.arcadis.com
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