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Executive Summary 

Kennedy/Jenks Consultants has prepared this Supplemental Site Investigation report on behalf 
of the Washington State Department of Ecology (Ecology) for the Washington State Department 
of Transportation (WA DOT) Signals Maintenance Property located at 3700 9th Avenue South in 
Seattle, Washington (Property). Supplemental site investigations were performed to 
1) understand current environmental site conditions, 2) develop adequate information to rank 
the Property using Ecology’s Site Hazard Assessment (SHA) process, and 3) ultimately 
evaluate whether the Property may pose a contributing source of contaminants to the Lower 
Duwamish Waterway (LDW). This report summarizes the results of both historical 
environmental activities and current supplemental activities conducted at on-property portions of 
the site to characterize the current environmental conditions and evaluate whether they may 
contribute to contamination in the LDW. Off-property assessment was not performed as part of 
this investigation.  

In January and February 1991, petroleum-impacted soil was encountered during upgrading of 
the diesel and gasoline underground storage tanks (USTs) and the fuel island at the Property. 
The site was then reported to Ecology and placed on the Leaking Underground Storage Tank 
(LUST) list. The release was suspected to have been due to leaking gaskets, overfills, and a 
piping leak near the dispenser. The USTs included two (2) 5,000-gallon gasoline tanks and one 
(1) 5,000-gallon diesel tank. Approximately 250 cubic yards of soil were excavated and 
stockpiled at the Property prior to offsite disposal and confirmation soil samples were collected 
for analysis of oil and grease. Concentrations of oil were detected up to 770 milligrams per 
kilogram (mg/kg), which is below the current Model Toxics Control Act (MTCA) Method A 
cleanup level. The tanks were upgraded and left in-place and the petroleum-impacted soil was 
removed for disposal. 

In 2015, the three USTs were decommissioned and removed, along with the associated piping 
and fueling pump island. During decommissioning, petroleum-impacted soil was observed in the 
excavation. The release was expected to have been from the tank piping. Approximately 562 
tons of impacted soil was excavated and removed from the Property, and five confirmation soil 
samples were collected from the excavation limits. Low levels of petroleum hydrocarbon 
constituents were detected in confirmation soil samples, all at concentrations less than 
applicable MTCA Method A or B cleanup levels. Based on an Ecology Environmental Report 
Tracking System (ERTS) report (No. 657540), residual soil impacts may have been left beneath 
utilities on the southern side of the Property. No additional remedial actions were performed by 
WA DOT at the time. 

In 2017, a Supplemental Site Investigation was conducted on behalf of Ecology to assess 
current Property conditions and provide information for SHA scoring. Four soil borings were 
advanced and one temporary groundwater monitoring well was installed for reconnaissance 
groundwater sample collection. Attempts made to advance additional borings encountered 
subsurface refusal. Selected soil samples and a reconnaissance groundwater sample were 
submitted for chemical analysis of petroleum hydrocarbons (including fuel additives) and metals. 
Based on the soil and groundwater analytical results, low levels of petroleum hydrocarbons are 
present; however, no petroleum hydrocarbons or related compounds were reported above 
MTCA cleanup levels (CULs) for unrestricted land use (soil) and groundwater. Based on the 
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results of the Supplemental Site Investigations, residual hydrocarbon impacts were not 
encountered in soil or groundwater at the Property at concentrations exceeding CULs. 

Because the Site appears to meet the provisions of Model Remedy 1 in Ecology’s Draft Model 
Remedies for Sites with Petroleum Impacts to Groundwater guidance document (Ecology 
2017), it is recommended the Site be considered for No Further Action. 
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Section 1: Introduction 

Kennedy/Jenks Consultants has prepared this Supplemental Site Investigation report on behalf 
of the Washington State Department of Ecology (Ecology) for the Washington State Department 
of Transportation (WA DOT or WSDOT) Signals Maintenance site located at 3700 9th Avenue 
South in Seattle, Washington (Property). Supplemental Site Investigations were performed to 
1) understand current environmental conditions, 2) develop adequate information to rank the 
Property using Ecology’s Site Hazard Assessment (SHA) process, and 3) ultimately evaluate 
whether the Property may pose a contributing source of contaminants to the Lower Duwamish 
Waterway (LDW).  

This report summarizes the results of both historical environmental activities and current 
supplemental activities conducted at on-property portions of the site to characterize the current 
environmental conditions and evaluate whether they may contribute to contamination in the 
LDW. Off-property assessment of impacts resulting from the site were not performed as part of 
this investigation. [Note: Per Washington State Administrative Code (WAC) 173-340-200, the 
term site is defined as where a hazardous substance has come to be located.] 

1.1 General Site Information 
The Property has been assigned the following Cleanup Identifications by Ecology: 

• Ecology Site Name: WA DOT Signals Maintenance Site 

• Facility Site Identification Number (FSID): 60549963 

• Cleanup Site Identification Number (CSID): 9862 

• UST Site ID Number: 12240 

• LUST ID Number: 707 

• Historical Release ID: 1966 

The Property is located at 3700 9th Avenue South, along the eastern side of 9th Avenue South, 
just south of the West Seattle Bridge. Interstate 5 is located to the east of the Property (see 
Figure 1). The former underground storage tanks (USTs) and pump island were located to the 
south of the 1.9-acre parcel associated with the Property address (see Figure 2).  

According to the Underground Storage Tank Removal and Site Characterization Report (UST 
Removal Report) [WSDOT 2015], the Property was associated with the Transportation 
Equipment Fund (TEF) Fueling Site at the Northwest (NW) Region Signal Maintenance Facility. 
A copy of the UST Removal Report is included in Appendix A. Several names have been used 
to identify the site, including: 

 “Signals DOT Facility” and “WDOT-Signals Maintenance” were used in Ecology’s 
records of the 1991 release (WSDOT 1991).  
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 “WA DOT Signals Branch 7HDQ Site” was used in Ecology’s Re: Status Update Letter 
sent to the Property Owner at the Site address (i.e., WA DOT) regarding Reported 
Cleaned Up (RCU) sites (Ecology 2013). 

 “WA DOT Signals Maintenance” was used in a letter from Ecology to WA DOT titled Site 
Hazard Assessment – WA DOT Signals Maintenance Ecology FS ID: 60549963 / CS ID: 
9862 (Ecology 2014) and in the Site Hazard Assessment Report dated 21 August 2015 
(Ecology 2015).  

 “Washington State Department of Transportation (WSDOT) Northwest Region 
Headquarters Signals Fuel Branch 7HDQ Site” was used in the UST Removal Report 
(WSDOT 2015). 

 The UST Removal Report also referred to the Site as “WSDOT Signal Fuels Site - TEF” 
and as “WSDOT TEF Fueling Facility” (WSDOT 2015). 

Throughout the reviewed background documents, various acronyms including the Washington 
DOT, WA DOT, and WSDOT are used to indicate the Washington State Department of 
Transportation. For the purposes of this Supplemental Site Investigation Report, WA DOT 
Signals Maintenance site is used when referencing the Property.  

The Property is located in the SW ¼ of Section 17, Township 24 North, Range 4 East, on tax 
parcel 567950-0270. The legal description of the parcel is as follows: 

MOSS J J 1ST ADD TO S SEATTLE BLK 35 & POR VAC STS & ALLEY, PLAT 
BLOCK 35. 

The Property and surrounding area to the north, west, and south is zoned for industrial use 
(zoning code IG2 U/85). To the east of the Property, east of Interstate 5 (I-5), land is zoned for 
residential use. The Property is located approximately 6,200 feet to the east of the LDW. 
Adjacent properties include another parcel owned and operated by WA DOT to the south, a 
plumbing company to the west, and a warehouse to the southwest. 

Water and sewer for the Property is supplied by the municipal district. According to Ecology’s 
water resources map, there are no known water supply wells in proximity to the Property. 

The contact information for this report is as follows: 

Project Consultant:     Property/Facility Owner:    Ecology Project Manager: 

         WSDOT (WA DOT)      
Kennedy/Jenks Consultants   Attn: Norm Payton     Department of Ecology 
32001 32nd Ave S, Suite 100   450 S Spokane St     3190 160th Ave SE  
Federal Way, WA 98001    Seattle, WA 98134     Bellevue, WA 98008 
PH: 253-835-6428     360-705-7848      PH: 425-649-7000 
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1.2 Property History 
The Property is currently used as a WSDOT Signal Maintenance Facility. The Property was 
formerly used as a refueling station for WSDOT transportation vehicles. The former USTs 
fueling pump island were located in the southeastern side of the Property behind the main 
facility building, between I-5 and 9th Avenue South.  

A Title Search was performed in 2017 by Chicago Title Search Company of Seattle, 
Washington, and a table summary of the results is presented in Appendix B. On 12 March 1947, 
multiple individuals with the ‘Houlahan’ last name granted ownership of the Property to the 
Houlahan Realty Company. On 28 August 1958, ownership was granted to the Builders Brick 
Company. On 29 October 1964, the State of Washington acquired ownership of the Property 
from the Builders Brick Company.  

A Certified Sanborn® Map Report was obtained from Environmental Data Resources, Inc. 
(EDR) in March 2017 for the Property address. Sanborn maps were available for the following 
years: 1893, 1904, 1917, 1929, 1949, 1950, and 1967. The Sanborn Map Report is included in 
Appendix B. The 1904 map indicates that the area in the vicinity of the USTs, along the western 
portion of the Property address, was used as a brick yard called “Hoolihan’s Brick Yard”. The 
1917 map indicates expansion of the brick yard to the north and that the business name had 
changed to “Builders Brick Co.” at some point between 1904 and 1917. As shown on the 1967 
Sanborn map, the footprint of the business remained approximately the same into 1967. 
However, a note on the 1967 Sanborn map indicates that the buildings associated with the 
Builders Brick Co. (located in block number 746) had been demolished for a “Highway Site”. 
Maps presenting a series of historical photographs of the Property location are also included in 
Appendix B. As shown in the 1965 and 1970 aerial photographs (Figures B-2 and B-3 in 
Appendix B), the buildings associated with the Builders Brick Company were still present in 
1965 but not in 1970. 

Available information regarding the Property and past releases was summarized in 
correspondence between WA DOT and Ecology in 1991 following discovery of contaminated 
soil during UST and fueling island upgrades in 1991, and in the UST Removal Report (WA DOT 
2016) documenting the decommissioning and closure of the three tanks performed in June 
2015. Based on information contained in these reports and the Ecology UST Site / Tank Status 
Summary (dated 10 August 2010), the following three USTs (that were no longer in service) 
were removed from the Property in June 2015:  

 Tank Name 66A02007 (site name UST1-Gx) – a 5,000-gallon steel single-walled UST 
used for storage of unleaded gasoline, 

 Tank Name 66A02008 (site name UST3-Gx) – a 5,000-gallon steel single-walled UST 
used for storage of unleaded gasoline. 

 Tank Name 66A02009 (site name UST2-Dx) – a 5,000-gallon steel single-walled UST 
used for storage of diesel fuel. 

WA DOT (2015) reported that each of the three USTs were 5,000-gallon steel double-walled 
tanks, while the Ecology UST summary sheet identified each tank as single-walled. All three 
tanks were installed on 1 May 1983. 
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The approximate locations of the former USTs are shown on Figure 2. Petroleum hydrocarbon-
impacted soil was discovered during the tank removal process (see Section 2). It is unknown 
when or how much fuel product was historically released to the surrounding soil from these 
three USTs.  

Ecology requested additional soil and groundwater sampling be conducted in the vicinity of the 
former USTs to assess current conditions at the Property. This work was performed in 2017. 

1.3 Current Property Use 
The Property is currently a WA DOT Signal Maintenance Facility. Two buildings are present on 
the Property, both of which are used as office space for WA DOT staff. A parking area to the 
east of the building, partially located beneath I-5, is used for staging and parking of WA DOT 
signals maintenance trucks. The parking lot to the west of the building is used for employee and 
visitor parking. Access to the eastern parking lot is through a locked gate. A hazardous 
materials storage shed is also present within the eastern parking area. 
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Section 2: Previous Property Investigations  

2.1 1991 Fuel USTs Upgrades 
On 31 January 1991, WA DOT and its contractor Stokes Construction, Inc. of Seattle, 
Washington, began fuel tank and fuel island upgrades, including installation of overfill/spill 
prevention devices on all three USTs and replacing all fuel piping from the USTs to the fuel 
island. On 4 February 1991, petroleum-impacted soil was encountered while excavating soil to 
expose the tops of the fuel tanks. The contamination reportedly resulted from leaking gaskets at 
tank access manholes, overfills, and a pipe leak at a dispenser (WSDOT 1991).  

Approximately 75 cubic yards of soil was excavated from around the tops and sides of the tanks 
but the tanks were left in place. Additional soil excavation was performed on 5 and 6 February 
1991. Some suspected petroleum-impacted soil was reportedly not removed as the USTs were 
still present. Excavated soil was stockpiled directly on the asphalt pavement surface without 
berms and with straw bales placed along the low side of the stockpile. Ecology reportedly 
informed WA DOT that the excavated soil should be stockpiled on Visqueen with a berm to 
prevent runoff, and noted that soils need to be covered to protect against rainfall.  

Five soil samples were collected from the excavation pit on 6 February 1991 and submitted to 
Laucks Testing Laboratories, Inc. of Seattle, Washington, for analysis of total petroleum 
hydrocarbons (TPH) Oil and Grease. The analytical method was not reported on the laboratory 
result form. Ecology noted that none of the soil samples were analyzed for gasoline range 
organics or for benzene, toluene, ethylbenzene, and total xylenes (BTEX) constituents, even 
though contamination had been observed in the vicinity of the gasoline USTs. Two soil samples 
were collected from the northern face of the excavation at depths of 7 feet (SIG-100) and 6 feet 
(SIG-101), one sample (SIG-102) was collected from below the fuel island, one sample (SIG-
103) from the southern side of the excavation at a depth of 5 feet, and one composite sample 
(SIG-104) from various points on both sides of the contaminated stockpile. A concentration of 
102 parts per million (ppm) was reported for sample SIG-102, collected beneath the fuel island, 
and a concentration of 770 ppm TPH was reported for the composite sample (SIG-104). TPH 
was not detected (reporting limit of 20 ppm TPH) in samples from SIG-100, SIG-101, and SIG-
103. Soil sample results are summarized in Table 1. 

Approximately 250 cubic yards of stockpiled soil was reportedly removed from the Property by 
Stowe Trucking on 5 March 1991 and hauled for future landfarming to a WA DOT Property 
known as Totem Lake.  

Water was observed within the excavation, reportedly with sheen in some areas (Ecology 
1991). Ecology informed WA DOT that the limits of soil contamination needed to be defined and 
that monitoring wells would need to be installed to determine whether groundwater had been 
impacted. WA DOT reportedly indicated that they would defer remediation of the remaining 
contamination when the USTs were removed the USTs in 3 years (Ecology 1991). [Note: The 
USTs were not removed until 2015.] On 25 August 2000, the Property was reported as cleaned 
up (RCU) as the soil conditions would have met Model Toxics Control Act (MTCA) Method B 
cleanup levels (CULs).  
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2.2 2015 USTs Decommissioning and Closure 
In June 2015, the three USTs at the Property were decommissioned and removed, along with 
the associated piping and fueling pump island. During decommissioning, petroleum 
hydrocarbon-impacted soil was observed in the excavation around and underneath the USTs. 
The release was expected to have been from the fuel piping that lead from the fueling pump 
island to the USTs. Visual evidence of petroleum impacted soil was observed at depths 
between 2.5 and 8.5 feet below ground surface (bgs) beneath the pump island, and 
approximately 11.5 to 12.5 feet bgs below the former USTs. WA DOT reported a confirmed 
leaking UST (LUST) at the Property to Ecology, and Ecology issued an Environmental Report 
Tracking System (ERTS, No. 657540) for the confirmed release. 

According to the WA DOT UST Removal Report, the three USTs appeared to be in “excellent 
condition” with no visible holes or evidence of compromised structural integrity. A total of 
approximately 400 gallons of product, sludge, water, and rinsate was pumped from the three 
USTs. The USTs were inerted and triple rinsed, and subsequently cleared by the King County 
Fire Marshal for removal. The USTs were transported offsite by Marine Vacuum Services Inc. to 
their facility for disposal (WSDOT 2015). 

Approximately 562 tons of impacted soil were excavated and removed from the Property and 
hauled to Waste Management, located at 70 South Alaska Street, Seattle, Washington, for 
disposal. Five discrete grab confirmation soil samples were collected from the excavation limits 
(see Figure 3). One sample (SFS-B1) was collected from the base of the UST excavation at 
approximately 12 to 13 feet bgs between the concrete anchoring slabs of UST2-Dx (diesel) and 
UST3-Gx (gasoline). One sidewall sample was collected from each sidewall of the excavation 
(SFS-N, SFS-E, SFS-S, and SFS-W), at depths of approximately 12 feet bgs, except SFS-E 
which was collected at approximately 10 feet bgs. Three stockpile soil samples (SFS-SP1, 
SFS-SP2, and SFS-SP3) were also collected for waste disposal profiling.  

The five confirmation soil samples and three stockpile soil samples were analyzed by OnSite 
Environmental Inc., in Redmond, Washington, for the following analyses: Ecology Northwest 
Total Petroleum Hydrocarbons-Gasoline Extended (NWTPH-Gx); NWTPH-Diesel Extended 
(NWTPH-Dx); volatile organic compounds (VOCs) by U.S. Environmental Protection Agency 
(EPA) Method 8260B; semivolatile organic compounds (SVOCs) by EPA Method 8270; 
Resource Conservation and Recovery Act (RCRA) 8 Metals (arsenic, barium, cadmium, 
chromium, lead, mercury, selenium, and silver); and polychlorinated biphenyls (PCBs) using 
EPA Method 8082. 

Confirmation and stockpile soil sample analytical results are summarized in Table 2.  

Confirmation soil sample results indicate the following: 

• Diesel-range organics (DRO) were detected in two confirmation samples (SFS-B1 and 
SFS-S) and oil-range organics (ORO) were detected in one confirmation sample 
(SFS-W), all at concentrations below the MTCA Method A CULs.  

• Benzene, toluene, and xylenes were detected in one sample (SFS-B1) at concentrations 
below respective MTCA Method A CULs. Several other VOCs and SVOCs were also 
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detected in one or more of the confirmation soil samples, with all reported concentrations 
below respective applicable MTCA CULs. 

• PCBs were not detected in any of the confirmation soil samples. 

• Barium and chromium were detected in each of the five confirmation soil samples at 
concentrations below respective MTCA CULs. Lead was detected in two of the five soil 
samples at concentrations below its MTCA CULs. 

Stockpile soil sample results indicate the following: 

• DRO were detected in all three stockpile samples at concentrations above the MTCA 
Method A cleanup level of 2,000 milligrams per kilogram (mg/kg). ORO were detected 
above the MTCA Method A cleanup level of 2,000 mg/kg in one stockpile sample.  

• Ethylbenzene and xylenes were detected in one sample (SFS-SP1) at concentrations 
below respective MTCA Method A CULs. Several other VOCs and SVOCs were also 
detected in one or more of the stockpile soil samples, with all reported concentrations 
below respective applicable MTCA CULs. 

• PCBs were not detected in any of the stockpile soil samples. 

• Barium and chromium were detected in each of the three stockpile soil samples at 
concentrations below respective MTCA CULs. 

Groundwater was observed infiltrating from the bottom of the excavation at depths from 8.5 feet 
bgs to 12-13 feet bgs. Approximately 400 gallons of suspected contaminated water were 
reportedly pumped from the bottom of the excavation. 

The ERTS report for the 2015 release notes that there are utilities in the area, and that not all of 
the soil along the southern side of the excavation was able to be removed. However, the 
WSDOT UST Removal Report (2015) does not mention residual impacted soil at the Property, 
and the confirmation soil sample collected along the southern side of the excavation contained 
concentrations of diesel that were below the MTCA Method A cleanup level.  
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Section 3: February 2017 Supplemental Site Investigation 

A Supplemental Site Investigation was performed in February 2017 by Kennedy/Jenks 
Consultants on behalf of Ecology to identify current Property conditions and the residual 
concentrations of petroleum hydrocarbons in soil and groundwater at the Property, if any, as a 
result of the former LUSTs and associated piping. Photographs showing Property features and 
sampling activities are presented in Appendix C.  

Prior to the start of field activities, a combined Sampling and Analysis Plan and Quality 
Assurance Project Plan (SAP/QAPP) (Kennedy/Jenks Consultants 2017) was prepared which 
outlined the investigation objectives, field data collection protocols and procedures, and 
analytical and data reporting requirements. A site-specific SAP Addendum (Kennedy/Jenks 
Consultants 2017) was also prepared for the WA DOT Signals Maintenance site. The 
SAP/QAPP and SAP Addendum are included in Appendix D. 

3.1 Objectives 
Specific objectives of this investigation are as follows: 

• Investigate residual concentrations of contaminants of concern (COCs), if any, in 
Property soil in proximity to the former LUSTs and fueling pump island. 

• Investigate whether groundwater is currently impacted with COCs released from the 
former LUSTs and associated piping. 

• If appropriate, document the absence of COCs above their current MTCA Method A 
CULs that may lead to a No Further Action (NFA) determination under Ecology’s Model 
Remedies for Sites with Petroleum Contaminated Soils (Ecology 2016). 

• Characterize the physical site properties to develop a preliminary conceptual site model 
if COCs are identified in soil and/or groundwater above the current applicable MTCA 
Method A CULs. 

3.2 Field Activities  
Up to 12 potential soil boring locations were pre-selected in the SAP Addendum. At each of 
these locations, depending on field conditions, soil borings would be advanced for soil sample 
collection with the potential for installation of temporary monitoring wells for reconnaissance 
groundwater sample collection. Boring locations were selected to provide information on 
potential impacts near the historical sources (LUSTs), as well as the extent to which COCs may 
have migrated at the Property.  

Prior to performing invasive field activities, the following underground utility clearance activities 
were performed to clear the proposed boring and groundwater monitoring well locations:  

• Reviewed utility information provided by the Property owner and available online. 
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• Requested a One-Call utility locate to identify public utilities (Ticket #17022306). 

• Conducted a private utility survey using surface detection methods.  

• Advanced the upper 5 feet of soil boring using air-knife techniques to assess possible 
underground utilities. 

During the initial Property visit on 22 December 2016, an assessment of the former UST area 
was conducted to identify evidence of the former UST and fueling island removals. The former 
UST area was identified by area of fresh asphalt pavement installed after the USTs and fueling 
island had been removed.  

3.2.1 Direct-Push Soil Borings 
Holt Services, Inc. of Edgewood, Washington, was subcontracted to advance the soil borings 
and collect reconnaissance groundwater samples on 17 February 2017. Borings were advanced 
to total depths of 10 feet bgs (B-01), 15 feet bgs (B-02 and B-08), and 17.5 feet bgs (B-03) 
using direct-push drilling techniques. Based on field conditions and multiple shallow obstructions 
encountered during advancing the probes, only of four borings (B-01, B-02, B-03, and B-08) 
could be advanced at the Property (see Figure 2). Air-knifing was attempted at other locations 
but was unsuccessful in achieving the target depth of at least 5 feet bgs due to subsurface 
obstructions encountered.  

Groundwater was encountered at boring location B-03 at a depth of 5 feet bgs. As part of the 
assessment activities, boring location B-03 was completed as a temporary groundwater 
monitoring well in order to collect a reconnaissance groundwater sample.  

Continuous soil cores were field screened to assist in selection of soil samples for chemical 
analyses. Field screening included using a photoionization detector (PID) to monitor organic 
vapors (if any), conducting a field sheen test, and documenting visual (staining) and olfactory 
(odor) indicators of petroleum hydrocarbon impacts, as recorded on the soil boring logs. Copies 
of the Boring Logs are included in Appendix E. Sheens, staining, or petroleum-like odors or 
other indications of residual petroleum impacts were not observed in any of the borings.  

Soil and groundwater samples selected for chemical analysis were placed in laboratory-supplied 
sample containers, labeled, and packaged in a cooler with enough ice to maintain the sample 
temperature at approximately 4 degrees Celsius (oC) ± 2 oC for the duration of sample storage 
and shipment to the analytical laboratory. Sampling personnel documented each sample 
number/location, the date and time of collection, and required analyses on the chain-of-custody 
form and submitted the samples to ESC Lab Sciences of Mount Juliet, Tennessee (ESC), for 
one or more of the following analyses in accordance with the SAP Addendum (Appendix D): 

• TPH using NWTPH Methods NWTPH-Gx and NWTPH-Dx. NWTPH-Dx was performed 
without silica gel cleanup (SGC) preparation. 

• BTEX using EPA Method 8260. 

• VOCs using EPA Method 8260. 



 

DRAFT Supplemental Investigation Report - WA DOT Signals Maintenance Site Page 10 
w:\2016\1696059.00_wa_doe_lusts\2018_9862_wsdot_signals_maint_si_rpt\draft_pdf\wsdot signals maintenance report_draft.docx 

• SVOCs using EPA Method 8270 with selective ion monitoring (SIM). 

• RCRA 8 metals using EPA Methods 6010 and 7471 (mercury). 

Soil samples collected from borings B-01 (B-01 5-6), B-02 (B-02 5-6), and B-03 (B-3 5-6 and 
B-3 6-7) were analyzed for NWTPH-Gx, NWTPH-Dx, and BTEX only. Soil sample B-08-5-7 and 
a field duplicate sample (DUP-1) were analyzed by NWTPH-Gx, NWTPH-Dx, VOCs, SVOCs, 
and RCRA 8 metals.  

One reconnaissance (grab) groundwater sample was collected from boring location B-03. A 
temporary well was constructed using ¾-inch schedule 40 polyvinyl chloride (PVC) with 5 feet of 
screen. A reconnaissance groundwater sample was collected using a peristaltic pump and new 
tubing. The temporary well was purged briefly prior to collection of the reconnaissance 
groundwater sample. The reconnaissance groundwater sample was collected in laboratory-
supplied sample containers for the intended analyses and handled as described above. The 
reconnaissance groundwater sample and a laboratory-prepared trip blank sample were shipped 
under chain-of-custody protocol to ESC for the following analyses in accordance with the SAP 
Addendum (Appendix D): 

• TPH using NWTPH Methods NWTPH-Gx and NWTPH-Dx (without SGC). 

• BTEX using EPA Method 8260. 

• VOCs including fuel additives using EPA Method 8260. 

• SVOCs using EPA Method 8270-SIM. 

• Total and dissolved RCRA 8 metals using EPA Methods 6010 and 7470 (mercury). 

Dissolved metals samples were filtered by the analytical laboratory. Laboratory analytical 
reports are included in Appendix F and data validation reports are included in Appendix G. 

3.2.2 Investigation-Derived Waste 
Investigation-derived waste (IDW) generated during the characterization activities included soil 
cuttings, equipment decontamination water, temporary well development water, purge water, 
and other non-indigenous waste. Soil and water IDW were contained onsite in two labeled 55-
gallon steel drums (one soil, one water) pending profiling and disposal. Soil and groundwater 
analytical data were provided to Cascade – IDW of Woodinville, Washington, to obtain a waste 
profile for disposal at an appropriately permitted offsite non-hazardous waste disposal facility. 
The IDW drums were removed from the Property on 1 June 2017 for offsite disposal. 
Documents pertaining to management of IDW drums are included in Appendix H. 

3.3 Property Geology/Hydrogeology 

3.3.1 Property Geology  
The Property is located near the Duwamish River floodplain. The Property and surrounding area 
are underlain by unconsolidated Holocene-age soils overlying Quaternary-age glacial deposits. 
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The Holocene soils are present to a depth of up to approximately 200 feet bgs and include fill 
material, estuarine silt and clay, and alluvial and beach-deposited sand and silt. The underlying 
Quaternary glacial deposits consists of till and glaciolacustrine silt and clay (WSDOT 2015). The 
surficial geology of the Property has likely been modified as a result of anthropogenic activities 
such as buildings, UST backfill (disturbed soil), and re-pavement of the parking areas of the 
Property. 

3.3.2 Property Soils 
Boring logs from the investigation indicate soils consist primarily of sand and gravel mixture to 5 
feet bgs, with sandy silt with gravel from approximately 5 to 17.5 feet bgs, occasionally with silty 
clay inclusions. Additional information regarding Property soils is provided in the Boring Logs 
included in Appendix E. An interpretive geologic cross section based on the 2017 soil borings is 
presented on Figure 4. 

3.3.3 Property Hydrogeology 
This section describes the shallow groundwater conditions encountered at the Site from the 
1991 soil excavation, 2015 UST decommissioning, and the 2017 investigation. During the 1991 
tank and piping upgrades, groundwater was reportedly observed in the excavation; however, 
the depth was not reported. During the UST removals in 2015, groundwater was observed at 
depths ranging from 8.5 to up to 13 feet bgs in the excavation pit. 

During performance of the investigation activities in 2017, groundwater was encountered at a 
depth of approximately 5 feet bgs in boring location B-03 (see Appendix E). A static water level 
was not measured in the temporary well. No permanent groundwater monitoring wells were 
installed at the Property. Because of the shallow depth to groundwater in relation to nearby 
storm drains and catch basin depths, it is possible that groundwater could infiltrate to the 
stormwater conveyance system at times of seasonal high groundwater elevation and be 
conveyed off-property to surface water. 

The nearest surface water body to the Property is the LDW, which is located approximately 
6,200 feet to the west of the Property. Shallow groundwater flow in the vicinity of the Property is 
assumed to be generally towards the west, in the direction of the LDW. 

3.4 Sampling/Analytical Results 
Soil and groundwater sample analytical results from the 2017 investigation are summarized in 
Tables 3 and 4, respectively. Soil sample analytical results are reported on a dry-weight basis, 
and results for DRO and ORO are reported without silica-gel cleanup methods applied. 

3.4.1 Analytical Results 
Soil and groundwater sample analytical results are summarized in Tables 3 and 4, respectively, 
and depicted on Figures 5 and 6, respectively. The analytical data tables include the current 
(2013) MTCA CULs.  
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3.4.1.1 Soil 
GRO, DRO, ORO, BTEX constituents, VOCs, and SVOCs were not detected in any of the 
February 2017 soil samples (Table 3).  

Total arsenic, barium, chromium, lead, and mercury were detected in the soil sample collected 
from boring location B-08, at a depth interval of 5 to 7 feet bgs. Detected concentrations of the 
metals were below applicable current MTCA Method A CULs for unrestricted land use (arsenic, 
lead and mercury) or MTCA Method B Non-Cancer CULs (barium). 

3.4.1.2 Groundwater 
A reconnaissance (grab) groundwater sample was collected from the temporary well 
construction in borehole B-03 in February 2017. Laboratory analytical results for the sample are 
summarized in Table 4. 

Gasoline-range organics (GRO) were reported in the reconnaissance groundwater sample 
collected from boring B-03 at an estimated (J qualified) concentration of 75.2 J micrograms per 
liter (µg/L), which is below the MTCA Method A CUL for groundwater of 1,000 µg/L (without 
benzene present). DRO and ORO were reported in the sample at estimated concentrations of 
125 J µg/L and 211 J µg/L, respectively, below the MTCA Method A CULs for DRO and ORO in 
groundwater of 500 µg/L. 

BTEX and VOCs were not detected in the groundwater sample. Four SVOCs, including 
1-methylnaphthalene, 2-methylnaphthalene, fluorene, and phenanthrene, were each detected in 
the groundwater sample; all reported concentrations were less than applicable MTCA Method B 
Cancer (1-methylnaphthalene) and Non-Cancer (2-methylnaphthalene and fluorene) CULs. 
There is no current MTCA CUL for phenanthrene in groundwater. 

Total arsenic, cadmium, chromium, and lead were reported at concentrations above the MTCA 
Method A CULs for each metal. [Note: Reconnaissance groundwater samples contain high 
concentrations of suspended solids which commonly result in biased (high) total metals 
concentrations. Therefore, these results are not be appropriate for making regulatory decisions.] 
Dissolved arsenic, cadmium, chromium, and lead were not detected above the respective 
laboratory reporting limits for each metal. Dissolved and total barium were reported at 
concentrations of 22.0 µg/L and 2,650 µg/L, respectively; however, both results were less than 
the MTCA Method B Non Cancer CUL of 3,200 µg/L for barium. 

3.5 Quality Analyses 
A SAP/QAPP dated 9 February 2017 was prepared for LDW investigation and a specific SAP 
Addendum was prepared for the WA DOT Signals Maintenance Site (Appendix D). The 
appropriate field and laboratory quality control measures, analytical procedures, data 
management protocols, and laboratory report validation described in the QAPP were followed 
during the investigation activities. All samples selected for potential laboratory analysis were 
submitted, under chain-of-custody procedures, to ESC. Overall, the findings of our data 
validations indicate the analytical data are appropriate for their intended use. The data validation 
documentation is provided in Appendix G. 
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3.6 Terrestrial Ecological Evaluation 
The primary purpose of a Terrestrial Ecological Evaluation (TEE) is to evaluate whether a 
release of hazardous chemicals may cause potential adverse effects to terrestrial ecological 
receptors. A TEE was conducted for the Property, in accordance with regulations published in 
WAC 173-340-7490 through 173-340-7494. 

The first step in the TEE process evaluates whether the Property qualifies for a primary 
exclusion under WAC 173-340-7941. If the Property does not qualify for a primary exclusion, the 
next steps in the tiered approach are used to evaluate whether the Property qualifies for a 
simplified TEE under WAC 173-340-7942 or requires additional evaluation and a site-specific 
TEE under WAC 173-240-7943. 

3.6.1 TEE Exclusion 
The Property was evaluated for the potential to pose a threat to terrestrial ecological receptors. 
To qualify for exclusion from a TEE, the Property must meet one of the four criteria below as 
described in WAC 173-340-7491:  

1. Point of Compliance. All soil contamination is, or will be, at least 6 feet below the 
surface (or alternative depth if approved by Ecology), and institutional controls are used 
to manage remaining contamination. 

2. Barriers to Exposure. All contaminated soil, is or will be, covered by physical barriers 
(such as buildings or paved roads) that prevent exposure to plants and wildlife, and 
institutional controls are used to manage remaining contamination. (Note: To rely on this 
criterion, a deed restriction may be required.) 

3. Undeveloped Land. There is less than 1.5 acres of contiguous undeveloped land on or 
within 500 feet of any area of the site.  

4. Background Concentrations. Concentrations of hazardous substances in soil do not 
exceed natural background levels as described in WAC 173-340-200 and 173-340-709.  

Based on an evaluation of the site information and current and historical analytical data, the 
following four conclusions are made regarding each criterion: 

1. Point of Compliance. During various phases of investigation in 2015 and 2017, 
petroleum hydrocarbon-impacted soil has not been observed within 6 feet of the ground 
surface at concentrations above MTCA Method A or B cleanup levels. During the 2015 
UST removal, all reported concentrations of petroleum hydrocarbons and related 
compounds were below MTCA Method A or B cleanup levels. No TPH, BTEX, VOCs, or 
SVOCs were detected in the 2017 investigation soil samples. Readily identifiable 
indications of significant hydrocarbon impacts were not identified or noted in the boring 
logs during the 2017 investigation, either based on PID readings or based on physical 
evidence (odors or sheen tests). Therefore, it is expected that soil in the upper 6 feet of 
soil is not impacted. 
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2. Barriers to Exposure. The majority of the Property is covered by asphalt pavement, 
including the area of the former USTs and fueling pump island, and slab-on-grade 
buildings that prevent exposure to plants and wildlife. A plant bed area, approximately 
0.1 acre in size, is located immediately to the northwest of the former USTs location 
(Figure 2). Given that petroleum hydrocarbon-impacted soil was not observed within the 
upper 6 feet of soil in the former USTs location, it is expected that the soil in this plant 
bed area would also not be impacted, and therefore, potential exposure to plants and 
wildlife by impacted soil would be unlikely. 

3. Undeveloped Land. There are approximately 0.9 acre of undeveloped land located 
approximately 100 feet to the south of the former USTs and approximately 2 to 3 acres 
of undeveloped land located within 500 feet of the site to the east of I-5. This combined 
area is more than the criteria of 1.5 acres or more within 500 feet of any part of the 
Property. Therefore, the Undeveloped Land criterion is not met.  

4. Background Concentrations. Since petroleum hydrocarbons have been detected in 
soil and groundwater samples collected at the Property, the Background Concentrations 
criterion has not been met.  

Based on this analysis, the Property could qualify for an exclusion from a TEE based on 
meeting criteria 1 for Point of Compliance. It is also expected that the Property should qualify for 
an exclusion from a TEE based on meeting criteria 2 for Barriers to Exposure (which may 
require an institutional control to maintain the asphalt cover into the future). However, ultimate 
approval for a TEE exemption must come from Ecology. 
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Section 4: Preliminary Conceptual Site Model 

A preliminary conceptual site exposure model (PCSM) was developed for the Property based on 
analytical results of soil and groundwater samples collected during the 2017 Supplemental Site 
Investigation, and the current understanding of Property geology and hydrogeology. The PCSM 
is presented on Figure 7. 

Historical release(s) of petroleum hydrocarbons, potentially gasoline and/or diesel fuel, 
reportedly resulted from leaking gaskets at UST access manholes, overfills, and a piping leak at 
a dispenser. The dates, volumes, and mechanisms of the petroleum hydrocarbon release(s) are 
unknown. Previous soil excavation and removal actions in 1991 and 2015, along with 
decommissioning and removal of the three USTs, fuel system piping, and fuel pumping island, 
in 2015, have resulted in removal of source material, as evidenced by low level reported 
concentrations below MTCA CULs of petroleum hydrocarbons, VOCs and SVOCs in excavation 
confirmation soil samples, as well as no reported detected concentrations of petroleum 
hydrocarbons in the 2017 investigation soil samples. 

Because the Property is entirely paved, runoff is not a transport mechanism for soil 
contaminants. The downward migration of subsurface soil contaminants (i.e., petroleum 
hydrocarbons) towards groundwater, leaching to groundwater, and/or volatilization were the 
primary potential transport mechanisms for subsurface soil contaminants in the past, but are 
now substantially mitigated by the presence of low permeability cover over the Property. Once 
transported to groundwater, soluble contaminants (if any) could be transported by advection, 
diffusion, and partitioning into soil gas (i.e., volatilization).  

The groundwater pathway is not expected to be complete for nearby residents, businesses, or 
onsite workers due to the low concentrations of COCs and lack of an exposure mechanism. 
According to Ecology Water Resources Explorer, no wells within a 1-mile radius of the Property 
are used for drinking water or irrigation. 

Construction workers at the Property who are involved with excavation deeper than 6 feet bgs 
may come into incidental contact with soil and groundwater. However, there were no reported 
concentrations for petroleum hydrocarbons, VOCs, and SVOCs in soil and groundwater 
samples collected in 2015 and/or 2017 were above applicable MTCA CULs. Total arsenic, 
cadmium, chromium, and lead were reported at concentrations above the MTCA Method A 
CULs for each metal; however, reconnaissance groundwater samples typically contain high 
concentrations of suspended solids which commonly result in biased high total metals 
concentrations. Dissolved arsenic, cadmium, chromium, and lead were not detected above the 
respective laboratory reporting limits for each metal. This exposure pathway is considered 
incomplete. 

No reported concentrations for BTEX or other VOCs were above MTCA CULs in soil and 
groundwater samples collected at the Property. Therefore, exposure through the inhalation of 
soil pathway is not expected to be complete for potential onsite or offsite receptors.  
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Section 5: Proposed Cleanup Standards  

The proposed cleanup standards have been selected based on the current and potential future 
use of the. This Property is located within the City of Seattle and has the potential for exposing 
onsite workers, pedestrians/residents, soil biota, plants, and animals that have access to the 
Property. The proposed CULs for soil and groundwater include: 

 Soil - MTCA Method A CUL for unrestricted land use. If a Method A standard is not 
available then MTCA Method B CUL will be used.  

 Groundwater – MTCA Method A CUL for groundwater. If a Method A standard is not 
available then MTCA Method B CUL will be used.  

These standards are protective of direct contact human exposure and potable groundwater 
supplies. The proposed CULs are provided in the analytical data summary tables for each 
matrix (Tables 1, 2, and 3 for soil and Table 4 for groundwater). 
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Section 6: Summary, Conclusions, and Recommendations 

6.1 Summary and Conclusions 
Petroleum hydrocarbons and metals concentrations in soil and groundwater were below the 
applicable MTCA Method A or B CULs with the exception of total arsenic, cadmium, chromium, 
and lead in the reconnaissance groundwater sample collected. The exceedances of total 
arsenic, cadmium, chromium, and lead in the reconnaissance groundwater sample is not 
considered representative of actual groundwater conditions at the Property and is likely the 
result of soil particulates included in the sample, as dissolved arsenic, cadmium, chromium, and 
lead were not detected in the sample. Given that dissolved metals concentrations were either 
not detected or reported at concentrations less than applicable MTCA Method A or B CULs in 
the reconnaissance groundwater sample, metals impacts are not expected. Furthermore, the 
investigation findings indicate that while low levels of residual petroleum hydrocarbons (and 
associated compounds) are present, they are at concentrations below current MTCA Method A 
CULs. Consequently, detected COC concentrations are not expected to pose an adverse 
chemical risk to the identified potential receptors: site workers, construction workers, 
residents/pedestrians, nearby businesses, soil biota, plants, and animals.  

6.2 Recommendations 
An NFA decision is recommended based on the findings of the Supplemental Site Investigation. 
This Property meets the provisions of Model Remedy 1 in Ecology’s Draft Model Remedies for 
Sites with Petroleum Impacts to Groundwater guidance document (Ecology 2017). These 
provisions include meeting the Method A CULs for groundwater and the Method A CULs for 
unrestricted land use throughout the Property. It is noted that the total arsenic, cadmium, 
chromium, and lead concentrations in reconnaissance groundwater samples were above the 
MTCA Method A CUL. The exceedances of the respective CULs by these metals are not 
believed to be representative of actual groundwater total metals concentrations due to the 
presence of suspended sediments resulting from high turbidity in the sample.  
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Tables 



TABLE 1

1991 UST SOIL EXCAVATION SAMPLE ANALYTICAL RESULTS
WA DOT Signals Maintenance Site
Seattle, Washington

Sample ID SIG-100 SIG-101 SIG-102 SIG-103 SIG-104

Date Sampled 2/6/1991 2/6/1991 2/6/1991 2/6/1991 2/6/1991

Sample Description Tank #1 Tank #2&3 Fuel Isl. Tank #1&2

Stockpile, 
composite

Sample Depth (bgs) 7 ft 6 ft -- 5 ft --

Chemical Units MTCA A CUL -- -- -- -- --

TPH Oil & Grease mg/kg 2000 < 20 < 20 120 < 20 770

###    Detected concentrations above the cleanup level are shaded yellow and bolded.

120    Detected concentrations are shown in bold.

< #.##    Non-detect values above the cleanup level are shaded gray and italicized.

Notes:

Sample depth not available for SIG-103.

Abbreviations and Symbols

   " - -" denotes not measured, not available, or not applicable.

   " < " denotes not detected at or above the indicated method reporting limit.

   bgs = below ground surface

   ft = feet

   mg/kg = milligrams per kilogram

Cleanup Levels (CULs)

   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. 
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TABLE 2

2015 UST REMOVAL SOIL SAMPLE ANALYTICAL RESULTS
WA DOT Signals Maintenance Site
Seattle, Washington

Page 1 of 3

Sample ID SFS-B1 SFS-E SFS-N SFS-W SFS-S SFS-SP1 SFS-SP2 SFS-SP3
Date Collected 6/22/2015 6/23/2015 6/18/2015 6/18/2015 6/18/2015 6/17/2015 6/17/2015 6/17/2015

Sample Type
Confirmation 

Soil
Confirmation 

Soil
Confirmation 

Soil
Confirmation 

Soil
Confirmation 

Soil Stockpile Stockpile Stockpile
Sample Depth (bgs) 12 ft 10 ft 12 ft 12 ft 12 ft -- -- --

Chemical CAS Number Units TEF
Total Petroleum Hydrocarbons

Gasoline-Range Organics mg/kg 30/100 Method A < 5.7 < 5.1 < 4.6 < 6.4 < 9.6 < 9.4 < 8.7 < 6.5
Diesel-Range Organics mg/kg 2000 Method A 50 < 30 < 31 < 30 340 2700 4500 2600
Oil-Range Organics mg/kg 2000 Method A < 82 < 60 < 62 75 < 57 < 150 4900 < 92

BTEX
Benzene 71-43-2 mg/kg 0.03 Method A 0.0025 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Toluene 108-88-3 mg/kg 7 Method A 0.013 < 0.0062 < 0.0034 < 0.0057 < 0.0043 < 0.0031 < 0.19 < 0.43
Ethylbenzene 100-41-4 mg/kg 6 Method A < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 0.00077 < 0.038 < 0.087

Xylene, m+p
108-38-3/ 
106-42-3 mg/kg 9 Method A 0.0024 < 0.0025 < 0.0014 < 0.0023 < 0.0017 < 0.0013 < 0.038 < 0.17

Xylene, o 95-47-6 mg/kg 9 B Non Cancer 0.0012 < 0.0012 < 0.00069 < 0.0011 < 0.00086 0.00086 < 0.038 < 0.087
Volatile Organic Compounds

1,1,1,2-Tetrachloroethane 630-20-6 mg/kg 38.5 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,1,1-Trichloroethane 71-55-6 mg/kg 2 Method A < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,1,2,2-Tetrachloroethane 79-34-5 mg/kg 5.00 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,1,2-Trichloroethane 79-00-5 mg/kg 17.5 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,1-Dichloroethane 75-34-3 mg/kg 175 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,1-Dichloroethene 75-35-4 mg/kg 4000 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,1-Dichloropropene 248-134-0 mg/kg < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,2,3-Trichlorobenzene 87-61-6 mg/kg < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.0063 < 0.038 < 0.087
1,2,3-Trichloropropane 96-18-4 mg/kg 0.0333 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,2,4-Trichlorobenzene 120-82-1 mg/kg 34.5 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,2,4-Trimethylbenzene 95-63-6 mg/kg < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 0.061 < 0.087
1,2-Dibromo-3-Chloropropane (DBCP) 96-12-8 mg/kg 1.25 B Cancer < 0.0048 < 0.0062 < 0.0034 < 0.0057 < 0.0043 < 0.0031 < 0.19 < 0.43
1,2-Dibromoethane (EDB) 106-93-4 mg/kg 0.005 Method A < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,2-Dichlorobenzene 95-50-1 mg/kg 7200 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,2-Dichloroethane (EDC) 107-06-2 mg/kg 11.0 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,2-Dichloropropane 78-87-5 mg/kg 27.8 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,3-Dichlorobenzene 541-73-1 mg/kg < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,3-Dichloropropane 142-28-9 mg/kg < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
1,4-Dichlorobenzene 106-37-6 mg/kg 800 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
2,2-Dichloropropane 5940-20-7 mg/kg < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
2-Butanone 78-93-3 mg/kg 48000 B Non Cancer < 0.0048 < 0.0062 < 0.0034 < 0.0057 < 0.0043 < 0.0031 < 0.19 < 0.43
2-Chloroethyl vinyl ether mg/kg < 0.0048 < 0.0062 < 0.0034 < 0.0057 < 0.0043 < 0.0031 < 0.19 < 0.43
2-Chlorotoluene 95-49-8 mg/kg 1600 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
2-Hexanone 591-78-6 mg/kg < 0.0048 < 0.0062 < 0.0034 < 0.0057 < 0.0043 < 0.0031 < 0.19 < 0.43
4-Chlorotoluene 106-43-4 mg/kg < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Acetone 67-64-1 mg/kg 72000 B Non Cancer < 0.0096 0.02 0.0084 0.012 < 0.0086 < 0.0063 < 0.38 < 0.87
Bromobenzene 108-86-1 mg/kg < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Bromochloromethane 74-97-5 mg/kg < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Bromodichloromethane 75-27-4 mg/kg 16.1 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Bromoform 75-25-2 mg/kg 127 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Bromomethane 74-83-9 mg/kg 112 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Carbon Disulfide 75-15-0 mg/kg 8000 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 0.00065 < 0.038 < 0.087
Carbon Tetrachloride 56-23-5 mg/kg 14.3 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Chlorobenzene 108-90-7 mg/kg 1600 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Chloroethane 75-00-3 mg/kg < 0.0048 < 0.0062 < 0.0034 < 0.0057 < 0.0043 < 0.0031 < 0.19 < 0.43
Chloroform 67-66-3 mg/kg 32.3 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Chloromethane 74-87-3 mg/kg < 0.0048 < 0.0062 < 0.0034 < 0.0057 < 0.0043 < 0.0031 < 0.19 < 0.43
cis-1,2-Dichloroethene 156-59-2 mg/kg 160 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
cis-1,3-Dichloropropene 10061-01-5 mg/kg 10.0 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.028 < 0.087
Dibromochloromethane 124-48-1 mg/kg 11.9 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Dibromomethane 74-95-3 mg/kg 800 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Dichlorodifluoromethane 75-71-8 mg/kg 16000 B Non Cancer < 0.0013 < 0.0016 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Hexachlorobutadiene 87-68-3 mg/kg 12.8 B Cancer < 0.0048 < 0.0062 < 0.0034 < 0.0057 < 0.0043 < 0.0031 < 0.19 < 0.43
Iodomethane 74-88-4 mg/kg < 0.0048 < 0.0062 < 0.0034 < 0.0057 < 0.0043 < 0.0031 < 0.19 < 0.43
Isopropylbenzene 98-82-8 mg/kg 8000 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 0.032 0.12 0.44
Methyl Isobutyl Ketone 108-10-1 mg/kg 6400 B Non Cancer < 0.0048 < 0.0062 < 0.0034 < 0.0057 < 0.0043 < 0.0031 < 0.19 < 0.43
Methyl tert-butyl ether 1634-04-4 mg/kg 0.1 Method A < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Methylene Chloride 75-09-2 mg/kg 0.02 Method A < 0.0048 < 0.0062 < 0.0034 < 0.0057 < 0.0043 < 0.0031 < 0.19 < 0.43
Naphthalene 91-20-3 mg/kg 5 Method A < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.0063 0.086 < 0.087
n-Butylbenzene 104-51-8 mg/kg 4000 B Non Cancer 0.0028 < 0.0012 < 0.00069 < 0.0011 < 0.00086 0.068 0.44 1.8
n-Propylbenzene 103-65-1 mg/kg 8000 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 0.084 0.26 1
p-Isopropyltoluene 99-87-6 mg/kg < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
sec-Butylbenzene 135-98-8 mg/kg 8000 B Non Cancer 0.003 < 0.0012 < 0.00069 < 0.0011 < 0.00086 0.11 0.41 1.8
Styrene 100-42-5 mg/kg 16000 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
tert-Butylbenzene 98-06-6 mg/kg 8000 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 0.0021 < 0.038 < 0.087
Tetrachloroethene 127-18-4 mg/kg 0.05 Method A < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
trans-1,2-Dichloroethene 156-60-5 mg/kg 1600 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
trans-1,3-Dichloropropene 10061-02-6 mg/kg 10.0 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Trichloroethene 79-01-6 mg/kg 0.03 Method A < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Trichlorofluoromethane 75-69-4 mg/kg 24000 B Non Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087
Vinyl Acetate 108-05-4 mg/kg 80000 B Non Cancer < 0.0048 < 0.0062 < 0.0034 < 0.0057 < 0.0043 < 0.0031 < 0.19 < 0.43
Vinyl Chloride 75-01-4 mg/kg 0.670 B Cancer < 0.00096 < 0.0012 < 0.00069 < 0.0011 < 0.00086 < 0.00063 < 0.038 < 0.087

MTCA Method A 
then B CUL
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TABLE 2

2015 UST REMOVAL SOIL SAMPLE ANALYTICAL RESULTS
WA DOT Signals Maintenance Site
Seattle, Washington

Page 2 of 3

Sample ID SFS-B1 SFS-E SFS-N SFS-W SFS-S SFS-SP1 SFS-SP2 SFS-SP3
Date Collected 6/22/2015 6/23/2015 6/18/2015 6/18/2015 6/18/2015 6/17/2015 6/17/2015 6/17/2015

Sample Type
Confirmation 

Soil
Confirmation 

Soil
Confirmation 

Soil
Confirmation 

Soil
Confirmation 

Soil Stockpile Stockpile Stockpile
Sample Depth (bgs) 12 ft 10 ft 12 ft 12 ft 12 ft -- -- --

Chemical CAS Number Units TEF
MTCA Method A 

then B CUL

Semi Volatile Organic Compounds
1,2,4-Trichlorobenzene 120-82-1 mg/kg 34.5 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
1,2-Dichlorobenzene 95-50-1 mg/kg 7200 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
1,2-Dinitrobenzene 528-29-0 mg/kg 8 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
1,2-Diphenylhydrazine 122-66-7 mg/kg 1.25 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
1,3-Dichlorobenzene 541-73-1 mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
1,3-Dinitrobenzene 99-65-0 mg/kg 8 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
1,4-Dichlorobenzene 106-46-7 mg/kg 185 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
1,4-Dinitrobenzene 100-25-4 mg/kg 8 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
1-Methylnaphthalene 90-12-0 mg/kg 34.5 B Cancer < 0.0083 < 0.0080 < 0.0083 0.014 < 0.0075 0.43 2.8 1.8
2,3,4,6-Tetrachlorophenol 58-90-2 mg/kg 2400 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
2,3,5,6-Tetrachlorophenol mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
2,3-Dichloroaniline 608-27-5 mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
2,4,5-Trichlorphenol 95-95-4 mg/kg 8000 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
2,4,6-Trichlorophenol 88-06-2 mg/kg 90.9 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
2,4-Dichlorophenol 120-83-2 mg/kg 240 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
2,4-Dimethylphenol 105-67-9 mg/kg 1600 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
2,4-Dinitrophenol 51-28-5 mg/kg 160 B Non Cancer < 0.21 < 0.20 < 0.21 < 0.20 < 0.19 < 0.90 < 0.90 < 0.91
2,4-Dinitrotoluene 121-14-2 mg/kg 3.22 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
2-Chloronaphthalene 91-58-7 mg/kg 6400 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
2-Chlorphenol 95-57-8 mg/kg 400 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
2-Methylnaphthalene 91-57-6 mg/kg 320 B Non Cancer < 0.0083 < 0.0080 < 0.0083 0.019 < 0.0075 0.022 3.6 1.6
2-Methylphenol 95-48-7 mg/kg 4000 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
2-Nitroaniline 88-74-4 mg/kg 800 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
2-Nitrophenol 88-75-5 mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
3,3'-Dichlorobenzidine 91-94-1 mg/kg 2.22 B Cancer < 0.21 < 0.20 < 0.21 < 0.20 < 0.19 < 0.90 < 0.90 < 0.91

3+4-Methylphenol
108-39-4/ 
106-44-5 mg/kg 4000/8000 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18

3-Nitroaniline 99-09-2 mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
4,6-Dinitro-2-methylphenol 497-56-3 mg/kg < 0.21 < 0.20 < 0.21 < 0.20 < 0.19 < 0.90 < 0.90 < 0.91
4-Bromophenyl-phenylether 101-55-3 mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
4-Chloro-3-methylphenol 59-50-7 mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
4-Chloroaniline 106-47-8 mg/kg 5 B Cancer < 0.21 < 0.20 < 0.21 < 0.20 < 0.19 < 0.90 < 0.90 < 0.91
4-Chlorophenyl-phenylether 7005-72-3 mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
4-Nitroaniline 100-01-6 mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
4-Nitrophenol 100-02-7 mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Acenaphthene 83-32-9 mg/kg 4800 B Non Cancer < 0.0083 < 0.0080 < 0.0083 < 0.0080 < 0.0075 0.29 0.4 0.24
Acenaphthylene 208-96-8 mg/kg < 0.0083 < 0.0080 < 0.0083 < 0.040 < 0.038 0.031 0.052 0.041
Aniline 62-53-3 mg/kg 175 B Cancer < 0.21 < 0.20 < 0.21 < 0.20 < 0.19 < 0.90 < 0.90 < 0.91
Anthracene 120-12-7 mg/kg 24000 B Non Cancer < 0.0083 < 0.0080 < 0.0083 < 0.0080 0.015 0.26 0.18 0.11
Benzidine 92-87-5 mg/kg 0.004 B Cancer < 0.41 < 0.40 < 0.41 < 0.40 < 0.28 < 1.8 < 1.8 < 1.8
Benzo(j,k)fluoranthene mg/kg 13.7 B Cancer < 0.0083 < 0.0080 < 0.0083 < 0.0080 < 0.0075 < 0.0072 0.1 < 0.0073
Benzo(a)anthracene 56-55-3 mg/kg 0.1 1.37 B Cancer < 0.0083 < 0.0080 < 0.0083 < 0.0080 < 0.0075 0.016 0.28 0.017
Benzo(a)pyrene 50-32-8 mg/kg 1 0.1 Method A < 0.0083 < 0.0080 < 0.0083 < 0.0080 < 0.0075 < 0.0072 0.28 0.0093
Benzo(b)fluoranthene 205-99-2 mg/kg 0.1 1.37 B Cancer < 0.0083 < 0.0080 < 0.0083 0.0091 < 0.0075 0.0087 0.38 0.015
Benzo(g,h,i)perylene 191-24-2 mg/kg < 0.0083 < 0.0080 < 0.0083 < 0.0080 < 0.0075 < 0.0072 0.17 0.0073
Benzyl alcohol 100-51-6 mg/kg 8000 B Non Cancer < 0.21 < 0.20 < 0.21 < 0.20 < 0.19 < 0.90 < 0.90 < 0.91
bis(2-Chloroethoxy)methane 111-91-1 mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
bis(2-Chloroethyl)ether 111-44-4 mg/kg 0.909 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
bis(2-Chloroisopropyl)ether 108-60-1 mg/kg 14.3 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
bis(2-Ethylhexyl)phthalate 117-81-7 mg/kg 71.4 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
bis(2-Ethylhexyl)adipate 103-23-1 mg/kg 833 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Butylbenzylphthalate 85-68-7 mg/kg 526 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Carbazole 86-74-8 mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Chrysene 218-01-9 mg/kg 0.01 137 B Cancer < 0.0083 < 0.0080 < 0.0083 0.0082 < 0.0075 0.032 0.34 0.026
Dibenz(a,h)anthracene 53-70-3 mg/kg 0.1 0.137 B Cancer < 0.0083 < 0.0080 < 0.0083 < 0.0080 < 0.0075 < 0.0072 0.041 < 0.0073
Dibenzofuran 132-64-9 mg/kg 80 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 0.32 0.53 0.38
Diethylphthalate 84-66-2 mg/kg < 0.21 < 0.20 < 0.21 < 0.20 < 0.19 < 0.90 < 0.90 < 0.91
Dimethyphthalate 131-11-3 mg/kg < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Di-n-butylphthalate 84-74-2 mg/kg 8000 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Di-n-octylphthalate 117-84-0 mg/kg 800 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Fluoranthene 206-44-0 mg/kg 3200 B Non Cancer < 0.0083 < 0.0080 < 0.0083 0.011 < 0.0075 0.042 0.8 0.062
Fluorene 86-73-7 mg/kg 3200 B Non Cancer < 0.0083 < 0.0080 < 0.0083 < 0.0080 < 0.0075 1 1.3 0.88
Hexachlorobenzene 118-74-1 mg/kg 0.625 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Hexachlorobutadiene 87-68-3 mg/kg 12.8 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Hexachlorocyclopentadiene 77-47-4 mg/kg 480 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Hexachloroethane 67-72-1 mg/kg 25 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Indeno(1,2,3-cd)pyrene 193-39-5 mg/kg 0.1 1.37 B Cancer < 0.0083 < 0.0080 < 0.0083 < 0.0080 < 0.0075 < 0.0072 0.14 < 0.0073
Isophorone 78-59-1 mg/kg 1053 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Naphthalene 91-20-3 mg/kg 5 Method A < 0.0083 < 0.0080 < 0.0083 0.01 < 0.0075 0.18 0.42 0.31
Nitrobenzene 98-95-3 mg/kg 160 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
n-Nitrosodimethylamine 65-75-9 mg/kg 0.02 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
n-Nitroso-di-n-propylamine 621-64-7 mg/kg 0.143 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
n-Nitrosodiphenylamine 86-30-6 mg/kg 204 B Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Pentachlorophenol 87-86-5 mg/kg 2.5 B Cancer < 0.21 < 0.20 < 0.21 < 0.20 < 0.19 < 0.90 < 0.90 < 0.91
Phenanthrene 85-01-8 mg/kg < 0.0083 < 0.0080 < 0.0083 0.018 < 0.0075 0.039 2.4 1.1
Phenol 108-95-2 mg/kg 24000 B Non Cancer < 0.041 < 0.040 < 0.041 < 0.040 < 0.038 < 0.18 < 0.18 < 0.18
Pyrene 129-00-0 mg/kg 2400 B Non Cancer < 0.0083 < 0.0080 < 0.0083 0.013 0.012 0.19 0.75 0.19
Pyridine 110-86-1 mg/kg 80 B Non Cancer < 0.41 < 0.40 < 0.41 < 0.40 < 0.38 < 1.8 < 1.8 < 1.8
Total cPAHs (HalfDL) mg/kg 1 0.1 Method A < 0.00585 < 0.00564 < 0.00585 0.00619 < 0.00529 0.00711 0.368 0.0135
Total cPAHs (HitsOnly) mg/kg 1 0.1 Method A < 0.00 < 0.00 < 0.00 0.000992 < 0.00 0.00279 0.368 0.0128

DRAFT SI Report - WA DOT Signals Maintenance Site
W:\2016\1696059.00_WA_DOE_LUSTs\2018_9862_WSDOT_Signals_Maint_SI_Rpt\Tables\Tables 1 and 2_Historical Master Table - Signals Maintenance.xlsm       K/J 1696059.00



TABLE 2

2015 UST REMOVAL SOIL SAMPLE ANALYTICAL RESULTS
WA DOT Signals Maintenance Site
Seattle, Washington

Page 3 of 3

Sample ID SFS-B1 SFS-E SFS-N SFS-W SFS-S SFS-SP1 SFS-SP2 SFS-SP3
Date Collected 6/22/2015 6/23/2015 6/18/2015 6/18/2015 6/18/2015 6/17/2015 6/17/2015 6/17/2015

Sample Type
Confirmation 

Soil
Confirmation 

Soil
Confirmation 

Soil
Confirmation 

Soil
Confirmation 

Soil Stockpile Stockpile Stockpile
Sample Depth (bgs) 12 ft 10 ft 12 ft 12 ft 12 ft -- -- --

Chemical CAS Number Units TEF
MTCA Method A 

then B CUL

Polychlorinated Biphenyls
Aroclor 1016 12674-11-2 mg/kg 14.3 B Cancer < 0.062 < 0.060 < 0.062 < 0.060 < 0.056 < 0.054 < 0.054 < 0.054
Aroclor 1221 11104-28-2 mg/kg < 0.062 < 0.060 < 0.062 < 0.060 < 0.056 < 0.054 < 0.054 < 0.054
Aroclor 1232 11141-16-5 mg/kg < 0.062 < 0.060 < 0.062 < 0.060 < 0.056 < 0.054 < 0.054 < 0.054
Aroclor 1242 53469-21-9 mg/kg < 0.062 < 0.060 < 0.062 < 0.060 < 0.056 < 0.054 < 0.054 < 0.054
Aroclor 1248 12672-29-6 mg/kg < 0.062 < 0.060 < 0.062 < 0.060 < 0.056 < 0.054 < 0.054 < 0.054
Aroclor 1254 11097-69-1 mg/kg 0.5 B Cancer < 0.062 < 0.060 < 0.062 < 0.060 < 0.056 < 0.054 < 0.054 < 0.054
Aroclor 1260 11096-82-5 mg/kg 0.5 B Cancer < 0.062 < 0.060 < 0.062 < 0.060 < 0.056 < 0.054 < 0.054 < 0.054
Total PCBs (HalfDL) < 0.217 < 0.210 < 0.217 < 0.210 < 0.196 < 0.189 < 0.189 < 0.189
Total PCBs (HitsOnly) < 0.00 < 0.00 < 0.00 < 0.00 < 0.00 < 0.00 < 0.00 < 0.00

Metals
Arsenic 7440-38-2 mg/kg 20 Method A < 12 < 12 < 12 < 12 < 11 < 11 < 11 < 11
Barium 7440-39-3 mg/kg 16000 B Non Cancer 33 110 59 120 27 28 27 30
Cadmium 7440-43-9 mg/kg 2 Method A < 0.62 < 0.60 < 0.62 < 0.60 < 0.56 < 0.54 < 0.54 < 0.54
Chromium mg/kg 39 62 37 69 14 21 23 23
Lead 7439-92-1 mg/kg 250 Method A < 6.2 10 < 6.2 6.2 < 5.6 < 5.4 < 5.4 < 5.4
Mercury 7439-97-6 mg/kg 2 Method A < 0.31 < 0.30 < 0.31 < 0.30 < 0.28 < 0.27 < 0.27 < 0.27
Selenium 7782-49-2 mg/kg 400 B Non Cancer < 12 < 12 < 12 < 12 < 11 < 11 < 11 < 11
Silver 7440-22-4 mg/kg 400 B Non Cancer < 1.2 < 1.2 < 1.2 < 1.2 < 1.1 < 1.1 < 1.1 < 1.1

2700    Detected concentrations above the cleanup level are shaded yellow and bolded.
< 0.038    Non-detect values above the cleanup level are shaded gray and italicized.

50    Detected concentrations at or above the method reporting limit are shown in bold.

Abbreviations and Symbols
   " - -" denotes not measured, not available, or not applicable.
   " < " denotes not detected at or above the indicated method reporting limit.
   Total cPAHs (HitsOnly) = Possible total cPAHs are based on the relative toxicity of each cPAH to benzo(a)pyrene and were calculated by
         multiplying the individual detected cPAH concentrations by a toxicity equivalency factor (TEF) and summing the adjusted concentrations.
   Total cPAHs (HalfDL) = Possible total cPAHs are based on the relative toxicity of each cPAH to benzo(a)pyrene and were calculated by
         multiplying the individual detected cPAH concentrations by a toxicity equivalency factor (TEF) and summing the adjusted concentrations. 
         If an individual cPAH was not detected, a value of one half the method reporting limit was used in the calculation.
   Total PCBs (HitsOnly) = Total PCB concentration based on the sum of individual aroclor concentrations detected.
   Total PCBs (HalfDL) = Total PCB concentration based on the sum of individual aroclor concentrations detected.
         If an individual PCB aroclor was not detected, a value of one half the method reporting limit was used in the calculation.
   bgs = below ground surface.
   ft = feet
   mg/kg = milligrams per kilogram
Cleanup Levels (CULs)
   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).
Methods
   Samples analyzed for gasoline-range organics (GRO) using Northwest Total Petroleum Hydrocarbon (NWTPH)-Gx
         and diesel- and oil-range organics (DRO and ORO) using NWTPH-Dx.
   Samples analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) and Volatile Organic Compounds using EPA Method 8260.
   Samples analyzed for metals using EPA Method 6010 with the exception of mercury which was analyzed by EPA Method 7471.
   Samples analyzed for Semivolatile Organic Compound using EPA Method 8270 with selective ion monitoring (SIM).
   Samples analyzed for Polychlorinated Biphenyls using EPA Method 8082.
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TABLE 3

2017 INVESTIGATION SOIL SAMPLE ANALYTICAL RESULTS
80 S Hudson Expanded Site
Seattle, Washington

Page 1 of 6

Location B-01 B-01 B-02 B-02 B-03 B-03 B-04 B-04 B-05 B-05 B-06 B-06 MW-01 MW-01 MW-02 MW-02 MW-03 MW-03

Sample ID
B-01  

(11.0-12.0)
B-01  

(19.0-20.0)
B-02  

(12.0-12.5)
B-02  

(19.0-20.0)
B-03  

(11.0-12.0)
B-03  

(19.0-20.0)
B-04  

(12.0-13.0)
B-04  

(19.0-20.0)
B-05  

(11.0-12.0)
B-05  

(19.0-20.0)
B-06  

(11.0-12.0)
B-06  

(19.0-20.0)
MW-01  

(10.0-11.0)
MW-01  

(19.0-20.0)
MW-02  

(11.0-12.0)
MW-02  

(19.0-20.0)
MW-03  

(12.5-13.5)
DUP-02-

20170306
Date 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/7/2017 3/7/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017

Parent Sample ID
MW-03

(12.5-13.5)
Sample Depths 11.0-12.0 ft 19.0-20.0 ft 12.0-12.5 ft 19.0-20.0 ft 11.0-12.0 ft 19.0-20.0 ft 12.0-13.0 ft 19.0-20.0 ft 11.0-12.0 ft 19.0-20.0 ft 11.0-12.0 ft 19.0-20.0 ft 10.0-11.0 ft 19.0-20.0 ft 11.0-12.0 ft 19.0-20.0 ft 12.5-13.5 ft 12.5-13.5 ft

Note

Chemical Unit TEF

Total Petroleum Hydrocarbons

Gasoline-Range Organics mg/kg 30/100 Method A < 0.124 < 0.120 < 0.122 < 0.126 < 0.125 < 0.124 < 0.133 < 0.170 < 0.128 < 0.126 < 0.129 < 0.126 < 0.128 < 0.124 < 0.121 < 0.138 409 151 
Oil-Range Organics mg/kg 2000 Method A < 12.4 < 12.0 < 12.2 < 12.6 < 12.5 < 12.4 < 13.3 < 13.8 < 12.8 < 12.6 < 12.9 < 12.6 < 12.8 < 12.4 < 12.1 < 13.8 309 106 
Diesel-Range Organics mg/kg 2000 Method A < 4.96 < 4.82 < 4.89 < 5.02 < 4.98 < 4.97 < 5.34 < 5.52 < 5.11 < 5.03 < 5.16 < 5.03 < 5.12 < 4.95 < 4.82 < 5.53 3270 1080 

BTEX
Benzene mg/kg 0.03 Method A < 0.00124 < 0.00120 < 0.00122 < 0.00126 < 0.00125 < 0.00124 < 0.00136 < 0.00138 < 0.00128 < 0.00126 < 0.00129 < 0.00126 < 0.00128 < 0.00124 < 0.00121 < 0.00138 < 0.0913 < 0.00124 
Toluene mg/kg 7 Method A < 0.00620 < 0.00602 < 0.00611 < 0.00628 < 0.00623 < 0.00621 < 0.00681 < 0.00689 < 0.00638 < 0.00628 < 0.00645 < 0.00628 < 0.00640 < 0.00618 < 0.00603 < 0.00692 < 0.456 < 0.00621 
Ethylbenzene mg/kg 6 Method A < 0.00124 < 0.00120 < 0.00122 < 0.00126 < 0.00125 < 0.00124 < 0.00136 < 0.00138 < 0.00128 < 0.00126 < 0.00129 < 0.00126 < 0.00128 < 0.00124 < 0.00121 < 0.00138 < 0.0913 0.00128 
Xylene, total mg/kg 9 Method A < 0.00372 < 0.00361 < 0.00367 < 0.00377 < 0.00374 < 0.00373 < 0.00408 < 0.00414 < 0.00383 < 0.00377 < 0.00387 < 0.00377 < 0.00384 < 0.00371 < 0.00362 < 0.00415 < 0.274 0.00933 

Polychlorinated Biphenyls
PCB-1016 (Aroclor 1016) mg/kg 5.6 B Non Cancer -- -- < 0.0208 -- -- -- < 0.0227 -- < 0.0217 -- < 0.0219 -- < 0.0218 -- < 0.0205 -- < 0.0213 --
PCB-1221 (Aroclor 1221) mg/kg -- -- < 0.0208 -- -- -- < 0.0227 -- < 0.0217 -- < 0.0219 -- < 0.0218 -- < 0.0205 -- < 0.0213 --
PCB-1232 (Aroclor 1232) mg/kg -- -- < 0.0208 -- -- -- < 0.0227 -- < 0.0217 -- < 0.0219 -- < 0.0218 -- < 0.0205 -- < 0.0213 --
PCB-1242 (Aroclor 1242) mg/kg -- -- < 0.0208 -- -- -- < 0.0227 -- < 0.0217 -- < 0.0219 -- < 0.0218 -- < 0.0205 -- < 0.0213 --
PCB-1248 (Aroclor 1248) mg/kg -- -- < 0.0208 -- -- -- < 0.0227 -- < 0.0217 -- < 0.0219 -- < 0.0218 -- < 0.0205 -- < 0.0213 --
PCB-1254 (Aroclor 1254) mg/kg 0.500 B Cancer -- -- < 0.0208 -- -- -- < 0.0227 -- < 0.0217 -- < 0.0219 -- < 0.0218 -- < 0.0205 -- < 0.0213 --
PCB-1260 (Aroclor 1260) mg/kg 0.500 B Cancer -- -- < 0.0208 -- -- -- < 0.0227 -- < 0.0217 -- < 0.0219 -- < 0.0218 -- < 0.0205 -- < 0.0213 --
Total PCBs (HalfDL) mg/kg 1 Method A -- -- < 0.0728 -- -- -- < 0.0795 -- < 0.0760 -- < 0.0767 -- < 0.0763 -- < 0.0718 -- < 0.0746 --
Total PCBs (HitsOnly) mg/kg 1 Method A -- -- < 0.00 -- -- -- < 0.00 -- < 0.00 -- < 0.00 -- < 0.00 -- < 0.00 -- < 0.00 --

Semi Volatile Organic Compounds using SIM
1,2,4-Trichlorobenzene mg/kg 34.5 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2,2'-oxybis(1-Chloro)propane mg/kg 14.3 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2,4,6-Trichlorophenol mg/kg 80 B Non Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2,4-Dichlorophenol mg/kg 240 B Non Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2,4-Dimethylphenol mg/kg 1600 B Non Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2,4-Dinitrophenol mg/kg 160 B Non Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2,4-Dinitrotoluene mg/kg 3.23 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2,6-Dinitrotoluene mg/kg 0.667 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2-Chlorophenol mg/kg 400 B Non Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
2-Nitrophenol mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
3,3'-Dichlorobenzidine mg/kg 2.22 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
4,6-Dinitro-2-Methylphenol mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
4-Bromophenyl phenyl ether mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
4-Chloro-3-Methylphenol mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
4-Chlorophenyl phenyl ether mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
4-Nitrophenol mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Benzidine mg/kg 0.00435 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Benzyl butyl phthalate mg/kg 526 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
bis(2-Chloroethoxy) methane mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
bis(2-Chloroethyl) ether mg/kg 0.909 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
bis(2-Ethylhexyl) phthalate mg/kg 71.4 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Diethyl phthalate mg/kg 64000 B Non Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Dimethyl phthalate mg/kg -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Di-n-butyl phthalate mg/kg 8000 B Non Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Di-n-Octyl phthalate mg/kg 800 B Non Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hexachlorobenzene mg/kg 0.625 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hexachlorobutadiene mg/kg 12.8 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hexachlorocyclopentadiene mg/kg 480 B Non Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Hexachloroethane mg/kg 25.0 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Isophorone mg/kg 1050 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Nitrobenzene mg/kg 160 B Non Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
n-Nitrosodimethylamine mg/kg 0.0196 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
n-Nitrosodi-n-Propylamine mg/kg 0.143 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
n-Nitrosodiphenylamine mg/kg 204 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Pentachlorophenol mg/kg 2.50 B Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Phenol mg/kg 24000 B Non Cancer -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1-Methylnaphthalene mg/kg 34.5 B Cancer < 0.0248 -- < 0.0244 -- -- < 0.0248 < 0.0267 -- < 0.0255 -- < 0.0258 -- < 0.0256 -- < 0.0241 -- 4.72 3.39 
2-Chloronaphthalene mg/kg 6400 B Non Cancer < 0.0248 -- < 0.0244 -- -- < 0.0248 < 0.0267 -- < 0.0255 -- < 0.0258 -- < 0.0256 -- < 0.0241 -- < 0.250 < 0.0248 
2-Methylnaphthalene mg/kg 320 B Non Cancer < 0.0248 -- < 0.0244 -- -- < 0.0248 < 0.0267 -- < 0.0255 -- < 0.0258 -- < 0.0256 -- < 0.0241 -- < 0.250 < 0.0248 
Acenaphthene mg/kg 4800 B Non Cancer < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- 0.631 0.181 
Acenaphthylene mg/kg < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- 0.162 0.0477 
Anthracene mg/kg 24000 B Non Cancer < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- 0.344 0.184 

MTCA A then Lowest B CUL
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TABLE 3

2017 INVESTIGATION SOIL SAMPLE ANALYTICAL RESULTS
80 S Hudson Expanded Site
Seattle, Washington

Page 2 of 6

Location B-01 B-01 B-02 B-02 B-03 B-03 B-04 B-04 B-05 B-05 B-06 B-06 MW-01 MW-01 MW-02 MW-02 MW-03 MW-03

Sample ID
B-01  

(11.0-12.0)
B-01  

(19.0-20.0)
B-02  

(12.0-12.5)
B-02  

(19.0-20.0)
B-03  

(11.0-12.0)
B-03  

(19.0-20.0)
B-04  

(12.0-13.0)
B-04  

(19.0-20.0)
B-05  

(11.0-12.0)
B-05  

(19.0-20.0)
B-06  

(11.0-12.0)
B-06  

(19.0-20.0)
MW-01  

(10.0-11.0)
MW-01  

(19.0-20.0)
MW-02  

(11.0-12.0)
MW-02  

(19.0-20.0)
MW-03  

(12.5-13.5)
DUP-02-

20170306
Date 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/7/2017 3/7/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017

Parent Sample ID
MW-03

(12.5-13.5)
Sample Depths 11.0-12.0 ft 19.0-20.0 ft 12.0-12.5 ft 19.0-20.0 ft 11.0-12.0 ft 19.0-20.0 ft 12.0-13.0 ft 19.0-20.0 ft 11.0-12.0 ft 19.0-20.0 ft 11.0-12.0 ft 19.0-20.0 ft 10.0-11.0 ft 19.0-20.0 ft 11.0-12.0 ft 19.0-20.0 ft 12.5-13.5 ft 12.5-13.5 ft

Note

Chemical Unit TEF MTCA A then Lowest B CUL

Benzo(a)anthracene mg/kg 0.1 1.37 B Cancer < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- 0.0196 0.00768 
Benzo(a)pyrene mg/kg 1 0.1 Method A < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- < 0.00750 < 0.00745 
Benzo(b)Fluoranthene mg/kg 0.1 1.37 B Cancer < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- 0.00972 < 0.00745 
Benzo(g,h,i)Perylene mg/kg < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- < 0.00750 < 0.00745 
Benzo(k)Fluoranthene mg/kg 0.1 13.7 B Cancer < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- < 0.00750 < 0.00745 
Chrysene mg/kg 0.01 137 B Cancer < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- 0.0639 0.0290 
Dibenz(a,h)Anthracene mg/kg 0.1 0.137 B Cancer < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- < 0.00750 < 0.00745 
Fluoranthene mg/kg 3200 B Non Cancer < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- 0.0257 0.0105 
Fluorene mg/kg 3200 B Non Cancer < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- 1.22 0.422 
Indeno(1,2,3-c,d)Pyrene mg/kg 0.1 1.37 B Cancer < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- < 0.00750 < 0.00745 
Naphthalene mg/kg 5 Method A < 0.0248 -- < 0.0244 -- -- < 0.0248 < 0.0267 -- < 0.0255 -- < 0.0258 -- < 0.0256 -- < 0.0241 -- 0.677 0.142 
Phenanthrene mg/kg < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- 1.62 0.822 
Pyrene mg/kg 2400 B Non Cancer < 0.00744 -- < 0.00733 -- -- < 0.00745 < 0.00801 -- < 0.00766 -- < 0.00774 -- < 0.00768 -- < 0.00723 -- 0.195 0.0779 
Total cPAHs (HalfDL) mg/kg 0.1 Method A < 0.00562 -- < 0.00553 -- -- < 0.00562 < 0.00605 -- < 0.00578 -- < 0.00584 -- < 0.00580 -- < 0.00546 -- 0.00845 0.00627
Total cPAHs (HitsOnly) mg/kg 0.1 Method A < 0.00 -- < 0.00 -- -- < 0.00 < 0.00 -- < 0.00 -- < 0.00 -- < 0.00 -- < 0.00 -- 0.00357 0.00106

Volatile Organic Compounds
1,1,1,2-Tetrachloroethane mg/kg 38.5 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,1,1-Trichloroethane mg/kg 2 Method A -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,1,2,2-Tetrachloroethane mg/kg 5.00 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,1,2-Trichloroethane mg/kg 17.5 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,1-Dichloroethane mg/kg 175 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,1-Dichloroethene mg/kg 4000 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,1-Dichloropropene mg/kg -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,2,3-Trichlorobenzene mg/kg -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,2,3-Trichloropropane mg/kg 0.0333 B Cancer -- -- < 0.00305 -- -- -- < 0.00340 -- < 0.00319 -- < 0.00322 -- < 0.00320 -- < 0.00301 -- < 0.228 --
1,2,3-Trimethylbenzene mg/kg -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,2,4-Trichlorobenzene mg/kg 34.5 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,2,4-Trimethylbenzene mg/kg -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,2-Dibromo-3-Chloropropane (DBCP) mg/kg 1.25 B Cancer -- -- < 0.00611 -- -- -- < 0.00681 -- < 0.00638 -- < 0.00645 -- < 0.00640 -- < 0.00603 -- < 0.456 --
1,2-Dibromoethane (EDB) mg/kg 0.005 Method A -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,2-Dichlorobenzene mg/kg 7200 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,2-Dichloroethane (EDC) mg/kg 11.0 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,2-Dichloropropane mg/kg 27.8 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,3,5-Trimethylbenzene mg/kg 800 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,3-Dichlorobenzene mg/kg -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,3-Dichloropropane mg/kg -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
1,4-Dichlorobenzene mg/kg 185 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
2,2-Dichloropropane mg/kg -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
2-Chlorotoluene mg/kg 1600 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
4-Chlorotoluene mg/kg -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Acetone mg/kg 72000 B Non Cancer -- -- < 0.0611 -- -- -- < 0.0681 -- < 0.0638 -- < 0.0645 -- < 0.0640 -- < 0.0603 -- < 4.56 --
Acrylonitrile mg/kg 1.85 B Cancer -- -- < 0.0122 -- -- -- < 0.0136 -- < 0.0128 -- < 0.0129 -- < 0.0128 -- < 0.0121 -- < 0.913 --
Bromobenzene mg/kg -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Bromodichloromethane mg/kg 16.1 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Bromoform mg/kg 127 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Bromomethane mg/kg 112 B Non Cancer -- -- < 0.00611 -- -- -- < 0.00681 -- < 0.00638 -- < 0.00645 -- < 0.00640 -- < 0.00603 -- < 0.456 --
Carbon Tetrachloride mg/kg 14.3 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Chlorobenzene mg/kg 1600 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Chloroethane mg/kg -- -- < 0.00611 -- -- -- < 0.00681 -- < 0.00638 -- < 0.00645 -- < 0.00640 -- < 0.00603 -- < 0.456 --
Chloroform mg/kg 32.3 B Cancer -- -- < 0.00611 -- -- -- < 0.00681 -- < 0.00638 -- < 0.00645 -- < 0.00640 -- < 0.00603 -- < 0.456 --
Chloromethane mg/kg -- -- < 0.00305 -- -- -- < 0.00340 -- < 0.00319 -- < 0.00322 -- < 0.00320 -- < 0.00301 -- < 0.228 --
cis-1,2-Dichloroethene mg/kg 160 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
cis-1,3-Dichloropropene mg/kg 10.0 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Cymene (p-Isopropyltoluene) mg/kg -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Dibromochloromethane mg/kg 11.9 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Dibromomethane mg/kg 800 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Dichlorodifluoromethane mg/kg 16000 B Non Cancer -- -- < 0.00611 -- -- -- < 0.00681 -- < 0.00638 -- < 0.00645 -- < 0.00640 -- < 0.00603 -- < 0.456 --
Di-Isopropyl ether (DIPE) mg/kg -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Freon 113 mg/kg 2400000 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Hexachlorobutadiene mg/kg 12.8 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Isopropylbenzene mg/kg 8000 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- 0.226 --
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TABLE 3

2017 INVESTIGATION SOIL SAMPLE ANALYTICAL RESULTS
80 S Hudson Expanded Site
Seattle, Washington

Page 3 of 6

Location B-01 B-01 B-02 B-02 B-03 B-03 B-04 B-04 B-05 B-05 B-06 B-06 MW-01 MW-01 MW-02 MW-02 MW-03 MW-03

Sample ID
B-01  

(11.0-12.0)
B-01  

(19.0-20.0)
B-02  

(12.0-12.5)
B-02  

(19.0-20.0)
B-03  

(11.0-12.0)
B-03  

(19.0-20.0)
B-04  

(12.0-13.0)
B-04  

(19.0-20.0)
B-05  

(11.0-12.0)
B-05  

(19.0-20.0)
B-06  

(11.0-12.0)
B-06  

(19.0-20.0)
MW-01  

(10.0-11.0)
MW-01  

(19.0-20.0)
MW-02  

(11.0-12.0)
MW-02  

(19.0-20.0)
MW-03  

(12.5-13.5)
DUP-02-

20170306
Date 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/7/2017 3/7/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017

Parent Sample ID
MW-03

(12.5-13.5)
Sample Depths 11.0-12.0 ft 19.0-20.0 ft 12.0-12.5 ft 19.0-20.0 ft 11.0-12.0 ft 19.0-20.0 ft 12.0-13.0 ft 19.0-20.0 ft 11.0-12.0 ft 19.0-20.0 ft 11.0-12.0 ft 19.0-20.0 ft 10.0-11.0 ft 19.0-20.0 ft 11.0-12.0 ft 19.0-20.0 ft 12.5-13.5 ft 12.5-13.5 ft

Note

Chemical Unit TEF MTCA A then Lowest B CUL

Methyl ethyl ketone (2-Butanone) mg/kg 48000 B Non Cancer -- -- < 0.0122 -- -- -- < 0.0136 -- < 0.0128 -- < 0.0129 -- < 0.0128 -- < 0.0121 -- < 0.913 --
Methyl Isobutyl Ketone (MIBK) mg/kg 6400 B Non Cancer -- -- < 0.0122 -- -- -- < 0.0136 -- < 0.0128 -- < 0.0129 -- < 0.0128 -- < 0.0121 -- < 0.913 --
Methyl tert-Butyl ether mg/kg 0.1 Method A -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Methylene Chloride mg/kg 0.02 Method A -- -- < 0.00611 -- -- -- < 0.00681 -- < 0.00638 -- < 0.00645 -- < 0.00640 -- < 0.00603 -- < 0.456 --
Naphthalene mg/kg 5 Method A -- -- < 0.00611 -- -- -- < 0.00681 -- < 0.00638 -- < 0.00645 -- < 0.00640 -- < 0.00603 -- < 0.456 --
n-Butylbenzene mg/kg 4000 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- 0.389 --
n-Propylbenzene mg/kg 8000 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- 0.378 --
Sec-Butylbenzene mg/kg 8000 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- 0.283 --
Styrene mg/kg 16000 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Tert-Butylbenzene mg/kg 8000 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Tetrachloroethene (PCE) mg/kg 0.05 Method A -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
trans-1,2-Dichloroethene mg/kg 1600 B Non Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
trans-1,3-Dichloropropene mg/kg 10.0 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Trichloroethene (TCE) mg/kg 0.03 Method A -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --
Trichlorofluoromethane mg/kg 24000 B Non Cancer -- -- < 0.00611 -- -- -- < 0.00681 -- < 0.00638 -- < 0.00645 -- < 0.00640 -- < 0.00603 -- < 0.456 --
Vinyl Chloride mg/kg 0.670 B Cancer -- -- < 0.00122 -- -- -- < 0.00136 -- < 0.00128 -- < 0.00129 -- < 0.00128 -- < 0.00121 -- < 0.0913 --

Metals
Arsenic mg/kg 20 Method A -- -- < 2.44 -- -- -- < 2.67 -- < 2.55 -- < 2.58 -- < 2.56 -- < 2.41 -- < 2.50 --
Barium mg/kg 16000 B Non Cancer -- -- 13.6 -- -- -- 12.5 -- 6.92 -- 11.9 -- 22.8 -- 14.8 -- 24.0 --
Cadmium mg/kg 2 Method A -- -- < 0.611 -- -- -- < 0.667 -- < 0.638 -- < 0.645 -- < 0.640 -- < 0.603 -- < 0.625 --
Chromium, total mg/kg -- -- 4.45 -- -- -- 6.85 -- 3.50 -- 5.82 -- 13.6 -- 9.47 -- 8.44 --
Lead mg/kg 250 Method A -- -- 0.961 -- -- -- < 1.42 U -- < 1.14 U -- 1.42 -- 2.05 -- 3.48 -- 1.55 --
Mercury mg/kg 2 Method A -- -- < 0.0244 -- -- -- < 0.0267 -- < 0.0255 -- < 0.0258 -- < 0.0256 -- < 0.0241 -- < 0.0250 --
Selenium mg/kg 400 B Non Cancer -- -- < 2.44 -- -- -- < 2.67 -- < 2.55 -- < 2.58 -- < 2.56 -- < 2.41 -- < 2.50 --
Silver mg/kg 400 B Non Cancer -- -- < 1.22 -- -- -- < 1.33 -- < 1.28 -- < 1.29 -- < 1.28 -- < 1.21 -- < 1.25 --

DRAFT RI Report - 80 S Hudson Expanded Site
W:\2016\1696059.00_WA_DOE_LUSTs\2018_9862_WSDOT_Signals_Maint_SI_Rpt\Tables\Table3 SHudson SO.xlsx       K/J 1696059.00



TABLE 3

2017 INVESTIGATION SOIL SAMPLE ANALYTICAL RESULTS
80 S Hudson Expanded Site
Seattle, Washington
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Location

Sample ID

Date

Parent Sample ID

Sample Depths
Note

Chemical Unit TEF

Total Petroleum Hydrocarbons

Gasoline-Range Organics mg/kg 30/100 Method A
Oil-Range Organics mg/kg 2000 Method A
Diesel-Range Organics mg/kg 2000 Method A

BTEX
Benzene mg/kg 0.03 Method A
Toluene mg/kg 7 Method A
Ethylbenzene mg/kg 6 Method A
Xylene, total mg/kg 9 Method A

Polychlorinated Biphenyls
PCB-1016 (Aroclor 1016) mg/kg 5.6 B Non Cancer
PCB-1221 (Aroclor 1221) mg/kg
PCB-1232 (Aroclor 1232) mg/kg
PCB-1242 (Aroclor 1242) mg/kg
PCB-1248 (Aroclor 1248) mg/kg
PCB-1254 (Aroclor 1254) mg/kg 0.500 B Cancer
PCB-1260 (Aroclor 1260) mg/kg 0.500 B Cancer
Total PCBs (HalfDL) mg/kg 1 Method A
Total PCBs (HitsOnly) mg/kg 1 Method A

Semi Volatile Organic Compounds using SIM
1,2,4-Trichlorobenzene mg/kg 34.5 B Cancer
2,2'-oxybis(1-Chloro)propane mg/kg 14.3 B Cancer
2,4,6-Trichlorophenol mg/kg 80 B Non Cancer
2,4-Dichlorophenol mg/kg 240 B Non Cancer
2,4-Dimethylphenol mg/kg 1600 B Non Cancer
2,4-Dinitrophenol mg/kg 160 B Non Cancer
2,4-Dinitrotoluene mg/kg 3.23 B Cancer
2,6-Dinitrotoluene mg/kg 0.667 B Cancer
2-Chlorophenol mg/kg 400 B Non Cancer
2-Nitrophenol mg/kg
3,3'-Dichlorobenzidine mg/kg 2.22 B Cancer
4,6-Dinitro-2-Methylphenol mg/kg
4-Bromophenyl phenyl ether mg/kg
4-Chloro-3-Methylphenol mg/kg
4-Chlorophenyl phenyl ether mg/kg
4-Nitrophenol mg/kg
Benzidine mg/kg 0.00435 B Cancer
Benzyl butyl phthalate mg/kg 526 B Cancer
bis(2-Chloroethoxy) methane mg/kg
bis(2-Chloroethyl) ether mg/kg 0.909 B Cancer
bis(2-Ethylhexyl) phthalate mg/kg 71.4 B Cancer
Diethyl phthalate mg/kg 64000 B Non Cancer
Dimethyl phthalate mg/kg
Di-n-butyl phthalate mg/kg 8000 B Non Cancer
Di-n-Octyl phthalate mg/kg 800 B Non Cancer
Hexachlorobenzene mg/kg 0.625 B Cancer
Hexachlorobutadiene mg/kg 12.8 B Cancer
Hexachlorocyclopentadiene mg/kg 480 B Non Cancer
Hexachloroethane mg/kg 25.0 B Cancer
Isophorone mg/kg 1050 B Cancer
Nitrobenzene mg/kg 160 B Non Cancer
n-Nitrosodimethylamine mg/kg 0.0196 B Cancer
n-Nitrosodi-n-Propylamine mg/kg 0.143 B Cancer
n-Nitrosodiphenylamine mg/kg 204 B Cancer
Pentachlorophenol mg/kg 2.50 B Cancer
Phenol mg/kg 24000 B Non Cancer
1-Methylnaphthalene mg/kg 34.5 B Cancer
2-Chloronaphthalene mg/kg 6400 B Non Cancer
2-Methylnaphthalene mg/kg 320 B Non Cancer
Acenaphthene mg/kg 4800 B Non Cancer
Acenaphthylene mg/kg
Anthracene mg/kg 24000 B Non Cancer

MTCA A then Lowest B CUL

MW-03 MW-04 MW-04 MW-05 MW-05 MW-06 MW-06 MW-06 MW-07 MW-07 MW-08 MW-08 MW-09 MW-09 MW-10 MW-10
MW-03  

(19.0-20.0)
MW-04  

(12.0-13.0)
MW-04  

(19.0-20.0)
MW-05  

(10.5-11.0)
MW-05  

(19.0-20.0)
MW-06  

(11.0-12.0)
DUP-03-

20170307
MW-06  

(19.0-20.0)
MW-07  

(12.0-13.0)
MW-07  

(19.0-20.0)
MW-08  

(12.0-13.0)
MW-08  

(19.0-20.0)
MW-09  

(12.5-13.0)
MW-09  

(19.0-20.0)
MW-10  

(9.5-10.0)
MW-10  

(19.0-20.0)
3/6/2017 3/6/2017 3/6/2017 3/7/2017 3/7/2017 3/6/2017 3/7/2017 3/7/2017 3/7/2017 3/7/2017 3/7/2017 3/7/2017 3/8/2017 3/8/2017 3/8/2017 3/8/2017

MW-06
(11.0-12.0)

19.0-20.0 ft 12.0-13.0 ft 19.0-20.0 ft 10.5-11.0 ft 19.0-20.0 ft 11.0-12.0 ft 11.0-12.0 ft 19.0-20.0 ft 12.0-13.0 ft 19.0-20.0 ft 12.0-13.0 ft 19.0-20.0 ft 12.5-13.0 ft 19.0-20.0 ft 9.5-10.0 ft 19.0-20.0 ft

SVOCs by 8270 
without SIM

SVOCs by 8270 
without SIM

< 0.136 < 0.136 < 0.140 < 0.125 < 0.120 0.682 J < 0.132 < 0.122 < 0.125 < 0.133 < 0.139 < 0.126 < 0.137 < 0.128 < 0.121 < 0.130 
< 13.6 < 12.3 < 14.0 < 12.5 < 12.0 < 13.2 < 13.2 J < 12.2 < 12.5 < 13.3 < 12.5 < 12.6 < 12.8 < 12.8 < 12.1 < 13.0 
6.35 < 4.93 < 5.61 < 5.01 < 4.81 < 5.28 < 5.28 J < 4.88 < 5.00 < 5.32 < 4.99 < 5.06 < 5.11 < 5.11 < 4.84 < 5.20 

< 0.00136 < 0.00129 < 0.00140 < 0.00157 < 0.00120 < 0.00132 < 0.00132 < 0.00122 < 0.00125 < 0.00133 < 0.00125 < 0.00126 < 0.00130 < 0.00128 < 0.00121 < 0.00130 
< 0.00682 < 0.00647 < 0.00701 < 0.00783 < 0.00601 < 0.00660 < 0.00660 < 0.00610 < 0.00626 < 0.00665 < 0.00624 < 0.00632 < 0.00651 < 0.00638 < 0.00605 < 0.00650 
< 0.00136 < 0.00129 < 0.00140 < 0.00157 < 0.00120 < 0.00132 < 0.00132 < 0.00122 < 0.00125 < 0.00133 < 0.00125 < 0.00126 < 0.00130 < 0.00128 < 0.00121 < 0.00130 
< 0.00409 < 0.00388 < 0.00420 < 0.00470 < 0.00361 < 0.00396 < 0.00396 < 0.00366 < 0.00375 < 0.00399 < 0.00374 < 0.00379 < 0.00391 < 0.00383 < 0.00363 < 0.00390 

-- < 0.0210 -- < 0.0213 -- < 0.0225 -- -- -- < 0.0226 -- < 0.0215 < 0.0217 -- -- < 0.0221 
-- < 0.0210 -- < 0.0213 -- < 0.0225 -- -- -- < 0.0226 -- < 0.0215 < 0.0217 -- -- < 0.0221 
-- < 0.0210 -- < 0.0213 -- < 0.0225 -- -- -- < 0.0226 -- < 0.0215 < 0.0217 -- -- < 0.0221 
-- < 0.0210 -- < 0.0213 -- < 0.0225 -- -- -- < 0.0226 -- < 0.0215 < 0.0217 -- -- < 0.0221 
-- < 0.0210 -- < 0.0213 -- < 0.0225 -- -- -- < 0.0226 -- < 0.0215 < 0.0217 -- -- < 0.0221 
-- < 0.0210 -- < 0.0213 -- < 0.0225 -- -- -- < 0.0226 -- < 0.0215 < 0.0217 -- -- < 0.0221 
-- < 0.0210 -- < 0.0213 -- < 0.0225 -- -- -- < 0.0226 -- < 0.0215 < 0.0217 -- -- < 0.0221 
-- < 0.0735 -- < 0.0746 -- < 0.0788 -- -- -- < 0.0791 -- < 0.0753 < 0.0760 -- -- < 0.0774
-- < 0.00 -- < 0.00 -- < 0.00 -- -- -- < 0.00 -- < 0.00 < 0.00 -- -- < 0.00

-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- -- -- -- -- -- -- -- -- -- -- -- -- < 0.425 < 0.403 --
-- < 0.0247 -- < 0.0250 < 0.0241 < 0.0264 < 0.0264 -- -- < 0.0266 -- < 0.0253 < 0.0255 -- -- < 0.0260 
-- < 0.0247 -- < 0.0250 < 0.0241 < 0.0264 < 0.0264 -- -- < 0.0266 -- < 0.0253 < 0.0255 < 0.0421 < 0.0399 < 0.0260 
-- < 0.0247 -- < 0.0250 < 0.0241 < 0.0264 < 0.0264 -- -- < 0.0266 -- < 0.0253 < 0.0255 -- -- < 0.0260 
-- < 0.00740 -- < 0.00751 < 0.00722 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00740 -- < 0.00751 < 0.00722 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00740 -- < 0.00751 < 0.00722 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
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TABLE 3

2017 INVESTIGATION SOIL SAMPLE ANALYTICAL RESULTS
80 S Hudson Expanded Site
Seattle, Washington

Page 5 of 6

Location

Sample ID

Date

Parent Sample ID

Sample Depths
Note

Chemical Unit TEF MTCA A then Lowest B CUL

Benzo(a)anthracene mg/kg 0.1 1.37 B Cancer
Benzo(a)pyrene mg/kg 1 0.1 Method A
Benzo(b)Fluoranthene mg/kg 0.1 1.37 B Cancer
Benzo(g,h,i)Perylene mg/kg
Benzo(k)Fluoranthene mg/kg 0.1 13.7 B Cancer
Chrysene mg/kg 0.01 137 B Cancer
Dibenz(a,h)Anthracene mg/kg 0.1 0.137 B Cancer
Fluoranthene mg/kg 3200 B Non Cancer
Fluorene mg/kg 3200 B Non Cancer
Indeno(1,2,3-c,d)Pyrene mg/kg 0.1 1.37 B Cancer
Naphthalene mg/kg 5 Method A
Phenanthrene mg/kg
Pyrene mg/kg 2400 B Non Cancer
Total cPAHs (HalfDL) mg/kg 0.1 Method A
Total cPAHs (HitsOnly) mg/kg 0.1 Method A

Volatile Organic Compounds
1,1,1,2-Tetrachloroethane mg/kg 38.5 B Cancer
1,1,1-Trichloroethane mg/kg 2 Method A
1,1,2,2-Tetrachloroethane mg/kg 5.00 B Cancer
1,1,2-Trichloroethane mg/kg 17.5 B Cancer
1,1-Dichloroethane mg/kg 175 B Cancer
1,1-Dichloroethene mg/kg 4000 B Non Cancer
1,1-Dichloropropene mg/kg
1,2,3-Trichlorobenzene mg/kg
1,2,3-Trichloropropane mg/kg 0.0333 B Cancer
1,2,3-Trimethylbenzene mg/kg
1,2,4-Trichlorobenzene mg/kg 34.5 B Cancer
1,2,4-Trimethylbenzene mg/kg
1,2-Dibromo-3-Chloropropane (DBCP) mg/kg 1.25 B Cancer
1,2-Dibromoethane (EDB) mg/kg 0.005 Method A
1,2-Dichlorobenzene mg/kg 7200 B Non Cancer
1,2-Dichloroethane (EDC) mg/kg 11.0 B Cancer
1,2-Dichloropropane mg/kg 27.8 B Cancer
1,3,5-Trimethylbenzene mg/kg 800 B Non Cancer
1,3-Dichlorobenzene mg/kg
1,3-Dichloropropane mg/kg
1,4-Dichlorobenzene mg/kg 185 B Cancer
2,2-Dichloropropane mg/kg
2-Chlorotoluene mg/kg 1600 B Non Cancer
4-Chlorotoluene mg/kg
Acetone mg/kg 72000 B Non Cancer
Acrylonitrile mg/kg 1.85 B Cancer
Bromobenzene mg/kg
Bromodichloromethane mg/kg 16.1 B Cancer
Bromoform mg/kg 127 B Cancer
Bromomethane mg/kg 112 B Non Cancer
Carbon Tetrachloride mg/kg 14.3 B Cancer
Chlorobenzene mg/kg 1600 B Non Cancer
Chloroethane mg/kg
Chloroform mg/kg 32.3 B Cancer
Chloromethane mg/kg
cis-1,2-Dichloroethene mg/kg 160 B Non Cancer
cis-1,3-Dichloropropene mg/kg 10.0 B Cancer
Cymene (p-Isopropyltoluene) mg/kg
Dibromochloromethane mg/kg 11.9 B Cancer
Dibromomethane mg/kg 800 B Non Cancer
Dichlorodifluoromethane mg/kg 16000 B Non Cancer
Di-Isopropyl ether (DIPE) mg/kg
Freon 113 mg/kg 2400000 B Non Cancer
Hexachlorobutadiene mg/kg 12.8 B Cancer
Isopropylbenzene mg/kg 8000 B Non Cancer

MW-03 MW-04 MW-04 MW-05 MW-05 MW-06 MW-06 MW-06 MW-07 MW-07 MW-08 MW-08 MW-09 MW-09 MW-10 MW-10
MW-03  

(19.0-20.0)
MW-04  

(12.0-13.0)
MW-04  

(19.0-20.0)
MW-05  

(10.5-11.0)
MW-05  

(19.0-20.0)
MW-06  

(11.0-12.0)
DUP-03-

20170307
MW-06  

(19.0-20.0)
MW-07  

(12.0-13.0)
MW-07  

(19.0-20.0)
MW-08  

(12.0-13.0)
MW-08  

(19.0-20.0)
MW-09  

(12.5-13.0)
MW-09  

(19.0-20.0)
MW-10  

(9.5-10.0)
MW-10  

(19.0-20.0)
3/6/2017 3/6/2017 3/6/2017 3/7/2017 3/7/2017 3/6/2017 3/7/2017 3/7/2017 3/7/2017 3/7/2017 3/7/2017 3/7/2017 3/8/2017 3/8/2017 3/8/2017 3/8/2017

MW-06
(11.0-12.0)

19.0-20.0 ft 12.0-13.0 ft 19.0-20.0 ft 10.5-11.0 ft 19.0-20.0 ft 11.0-12.0 ft 11.0-12.0 ft 19.0-20.0 ft 12.0-13.0 ft 19.0-20.0 ft 12.0-13.0 ft 19.0-20.0 ft 12.5-13.0 ft 19.0-20.0 ft 9.5-10.0 ft 19.0-20.0 ft

SVOCs by 8270 
without SIM

SVOCs by 8270 
without SIM

-- < 0.00740 -- < 0.00751 0.0880 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00740 -- < 0.00751 0.0435 < 0.00793 0.0229 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00740 -- < 0.00751 0.0618 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00740 -- < 0.00751 0.0228 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00740 -- < 0.00751 0.0228 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00740 -- < 0.00751 0.0887 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00740 -- < 0.00751 0.00754 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00740 -- < 0.00751 0.191 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00740 -- < 0.00751 < 0.00722 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00740 -- < 0.00751 0.0223 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.0247 -- < 0.0250 < 0.0241 < 0.0264 < 0.0264 -- -- < 0.0266 -- < 0.0253 < 0.0255 < 0.0421 < 0.0399 < 0.0260 
-- < 0.00740 -- < 0.00751 < 0.00722 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00740 -- < 0.00751 0.191 < 0.00793 < 0.00792 -- -- < 0.00798 -- < 0.00759 < 0.00766 < 0.0421 < 0.0399 < 0.00780 
-- < 0.00559 -- < 0.00567 0.0646 < 0.00599 0.0249 -- -- < 0.00602 -- < 0.00573 < 0.00578 < 0.0318 < 0.0301 < 0.00589
-- < 0.00 -- < 0.00 0.0646 < 0.00 0.0229 -- -- < 0.00 -- < 0.00 < 0.00 < 0.00 < 0.00 < 0.00

-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00324 -- < 0.00391 -- < 0.00330 -- -- -- < 0.00332 -- < 0.00316 < 0.00326 -- -- < 0.00325 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00647 -- < 0.00783 -- < 0.00660 -- -- -- < 0.00665 -- < 0.00632 < 0.00651 -- -- < 0.00650 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.0647 -- < 0.0783 -- < 0.0660 -- -- -- < 0.0665 -- < 0.0632 < 0.0651 -- -- < 0.0650 
-- < 0.0129 -- < 0.0157 -- < 0.0132 -- -- -- < 0.0133 -- < 0.0126 < 0.0130 -- -- < 0.0130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00647 -- < 0.00783 -- < 0.00660 -- -- -- < 0.00665 -- < 0.00632 < 0.00651 -- -- < 0.00650 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00647 -- < 0.00783 -- < 0.00660 -- -- -- < 0.00665 -- < 0.00632 < 0.00651 -- -- < 0.00650 
-- < 0.00647 -- < 0.00783 -- < 0.00660 -- -- -- < 0.00665 -- < 0.00632 < 0.00651 -- -- < 0.00650 
-- < 0.00324 -- < 0.00391 -- < 0.00330 -- -- -- < 0.00332 -- < 0.00316 < 0.00326 -- -- < 0.00325 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00647 -- < 0.00783 -- < 0.00660 -- -- -- < 0.00665 -- < 0.00632 < 0.00651 -- -- < 0.00650 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
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TABLE 3

2017 INVESTIGATION SOIL SAMPLE ANALYTICAL RESULTS
80 S Hudson Expanded Site
Seattle, Washington

Page 6 of 6

Location

Sample ID

Date

Parent Sample ID

Sample Depths
Note

Chemical Unit TEF MTCA A then Lowest B CUL

Methyl ethyl ketone (2-Butanone) mg/kg 48000 B Non Cancer
Methyl Isobutyl Ketone (MIBK) mg/kg 6400 B Non Cancer
Methyl tert-Butyl ether mg/kg 0.1 Method A
Methylene Chloride mg/kg 0.02 Method A
Naphthalene mg/kg 5 Method A
n-Butylbenzene mg/kg 4000 B Non Cancer
n-Propylbenzene mg/kg 8000 B Non Cancer
Sec-Butylbenzene mg/kg 8000 B Non Cancer
Styrene mg/kg 16000 B Non Cancer
Tert-Butylbenzene mg/kg 8000 B Non Cancer
Tetrachloroethene (PCE) mg/kg 0.05 Method A
trans-1,2-Dichloroethene mg/kg 1600 B Non Cancer
trans-1,3-Dichloropropene mg/kg 10.0 B Cancer
Trichloroethene (TCE) mg/kg 0.03 Method A
Trichlorofluoromethane mg/kg 24000 B Non Cancer
Vinyl Chloride mg/kg 0.670 B Cancer

Metals
Arsenic mg/kg 20 Method A
Barium mg/kg 16000 B Non Cancer
Cadmium mg/kg 2 Method A
Chromium, total mg/kg
Lead mg/kg 250 Method A
Mercury mg/kg 2 Method A
Selenium mg/kg 400 B Non Cancer
Silver mg/kg 400 B Non Cancer

MW-03 MW-04 MW-04 MW-05 MW-05 MW-06 MW-06 MW-06 MW-07 MW-07 MW-08 MW-08 MW-09 MW-09 MW-10 MW-10
MW-03  

(19.0-20.0)
MW-04  

(12.0-13.0)
MW-04  

(19.0-20.0)
MW-05  

(10.5-11.0)
MW-05  

(19.0-20.0)
MW-06  

(11.0-12.0)
DUP-03-

20170307
MW-06  

(19.0-20.0)
MW-07  

(12.0-13.0)
MW-07  

(19.0-20.0)
MW-08  

(12.0-13.0)
MW-08  

(19.0-20.0)
MW-09  

(12.5-13.0)
MW-09  

(19.0-20.0)
MW-10  

(9.5-10.0)
MW-10  

(19.0-20.0)
3/6/2017 3/6/2017 3/6/2017 3/7/2017 3/7/2017 3/6/2017 3/7/2017 3/7/2017 3/7/2017 3/7/2017 3/7/2017 3/7/2017 3/8/2017 3/8/2017 3/8/2017 3/8/2017

MW-06
(11.0-12.0)

19.0-20.0 ft 12.0-13.0 ft 19.0-20.0 ft 10.5-11.0 ft 19.0-20.0 ft 11.0-12.0 ft 11.0-12.0 ft 19.0-20.0 ft 12.0-13.0 ft 19.0-20.0 ft 12.0-13.0 ft 19.0-20.0 ft 12.5-13.0 ft 19.0-20.0 ft 9.5-10.0 ft 19.0-20.0 ft

SVOCs by 8270 
without SIM

SVOCs by 8270 
without SIM

-- < 0.0129 -- < 0.0157 -- < 0.0132 -- -- -- < 0.0133 -- < 0.0126 < 0.0130 -- -- < 0.0130 
-- < 0.0129 -- < 0.0157 -- < 0.0132 -- -- -- < 0.0133 -- < 0.0126 < 0.0130 -- -- < 0.0130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00647 -- < 0.00783 -- < 0.00660 -- -- -- < 0.00665 -- < 0.00632 < 0.00651 -- -- < 0.00650 
-- < 0.00647 -- < 0.00783 -- < 0.00660 -- -- -- < 0.00665 -- < 0.00632 < 0.00651 -- -- < 0.00650 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 
-- < 0.00647 -- < 0.00783 -- < 0.00660 -- -- -- < 0.00665 -- < 0.00632 < 0.00651 -- -- < 0.00650 
-- < 0.00129 -- < 0.00157 -- < 0.00132 -- -- -- < 0.00133 -- < 0.00126 < 0.00130 -- -- < 0.00130 

-- < 2.47 -- < 2.50 -- < 2.64 -- -- -- < 2.66 -- < 2.53 < 2.55 -- -- < 2.60 
-- 8.17 -- 10.0 -- 21.0 -- -- -- 8.41 -- 6.29 12.7 -- -- 10.2 
-- < 0.617 -- < 0.626 -- < 0.660 -- -- -- < 0.665 -- < 0.632 < 0.638 -- -- < 0.650 
-- 4.34 -- 7.58 -- 8.35 -- -- -- 6.60 -- 5.52 5.17 -- -- 5.30 
-- < 1.33 U -- < 0.864 U -- < 1.59 U -- -- -- < 1.27 U -- < 0.773 U < 1.19 U -- -- < 1.20 U
-- < 0.0247 -- < 0.0250 -- < 0.0264 -- -- -- < 0.0266 -- < 0.0253 < 0.0255 -- -- < 0.0260 
-- < 2.47 -- < 2.50 -- < 2.64 -- -- -- < 2.66 -- < 2.53 < 2.55 -- -- < 2.60 
-- < 1.23 -- < 1.25 -- < 1.32 -- -- -- < 1.33 -- < 1.26 < 1.28 -- -- < 1.30 

409    Detected concentrations above the cleanup level are shaded yellow and bolded.
< 0.0913    Non-detect values above the cleanup level are shaded gray and italicized.
0.682 J    Detected concentrations at or above the method reporting limit are shown in bold.

Abbreviations and Symbols
   " - -" denotes not measured, not available, or not applicable.
   " < " denotes not detected at or above the indicated method reporting limit.
   "DUP" denotes a field duplicate sample. Primary sample ID is provided beneath the duplicate sample ID.
   "J" indicates an estimated concentration based on either the being less than the laboratory reporting limit or data validation findings.
   "U" denotes that the value has been qualified as undetected (at the detected concentration if above the method reporting limit) 
         due to blank contamination.
   Total cPAHs (HitsOnly) = Possible total cPAHs are based on the relative toxicity of each cPAH to benzo(a)pyrene and were calculated by
         multiplying the individual detected cPAH concentrations by a toxicity equivalency factor (TEF) and summing the adjusted concentrations.
   Total cPAHs (HalfDL) = Possible total cPAHs are based on the relative toxicity of each cPAH to benzo(a)pyrene and were calculated by
         multiplying the individual detected cPAH concentrations by a toxicity equivalency factor (TEF) and summing the adjusted concentrations. 
         If an individual cPAH was not detected, a value of one half the method reporting limit was used in the calculation.
   Total PCBs (HitsOnly) = Total PCB concentration based on the sum of individual aroclor concentrations detected.
   Total PCBs (HalfDL) = Total PCB concentration based on the sum of individual aroclor concentrations detected.
         If an individual PCB aroclor was not detected, a value of one half the method reporting limit was used in the calculation.
   bgs = below ground surface
   ft = feet
   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).
Methods
   Samples analyzed for gasoline-range organics (GRO) using Northwest Total Petroleum Hydrocarbon (NWTPH)-Gx
         and diesel- and oil-range organics (DRO and ORO) using NWTPH-Dx (without silica gel cleanup).
   Samples analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) and Volatile Organic Compounds using EPA Method 8260.
   Samples analyzed for metals using EPA Method 6010 except mercury which was analyzed by EPA Method 7471.
   Samples analyzed for Semivolatile Organic Compound using EPA Method 8270 with selective ion monitoring (SIM). 
         In cases where SIM was not used it is noted in the notes row.
   Samples analyzed for Polychlorinated Biphenyls using EPA Method 8082.
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TABLE 4

2017 INVESTIGATION RECONNAISSANCE GROUNDWATER SAMPLE ANALYTICAL RESULTS
80 S Hudson Expanded Site
Seattle, Washington

Page 1 of 3

Location B-01 B-02 B-02 B-03 B-04 B-05 B-06 MW-01 MW-02 MW-02 MW-03 MW-04 MW-05 MW-06 MW-07 MW-08 MW-09 MW-10
Date 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/7/2017 4/7/2017 4/11/2017 4/11/2017 4/13/2017 4/11/2017 4/11/2017 4/13/2017 4/13/2017 4/11/2017 4/7/2017 4/7/2017

Sample ID B-01 B-02
DUP-01-

20170306 B-03 B-04 B-05 B-06 MW-1-20170407
MW-2-

20170411
D-1-

20170411
MW-3-

20170413
MW-4-

20170411
MW-5-

20170411
MW-6-

20170413
MW-7-

20170413
MW-8-

20170411 MW-9-20170407
MW-10-

20170407

Duplicate Parent Sample B-02
MW-2-

20170411
Depth to water (btoc) Recon Well Recon Well Recon Well Recon Well Recon Well Recon Well Recon Well 7.0 ft 6.9 ft 6.9 ft 7.8 ft 7.9 ft 7.8 ft 6.9 ft 6.9 ft 6.8 ft 7.1 ft 7.5 ft
Screen Interval (bgs) 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft

Note
Arsenic by 

6020
Arsenic by 

6020
Arsenic by 

6020

SVOCs by 8270 
without SIM, 

Arsenic by 6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020

SVOCs by 8270 
without SIM, 
Arsenic by 

6020

SVOCs by 8270 
without SIM, 
Arsenic by 

6020

Chemical Unit TEF

Total Petroleum Hydrocarbons
Gasoline-Range Organics µg/L 800/1000 Method A 53.2 J 46.2 J 47.4 J 33.3 J < 31.6 < 31.6 33.2 J < 31.6 < 31.6 < 31.6 124 < 31.6 < 31.6 < 31.6 < 31.6 < 31.6 < 31.6 < 31.6 
Oil-Range Organics µg/L 500 Method A 331 J 982 1120 < 165 < 165 < 165 187 J 230 J 185 J 232 J 1040 < 165 < 165 282 J 282 J < 165 < 165 < 165 
Diesel-Range Organics µg/L 500 Method A 103 J 3150 3580 < 82.5 < 82.5 < 82.5 171 J 1110 86.1 J 102 J 2860 < 82.5 109 J 123 J 136 J < 82.5 < 82.5 < 82.5 

BTEX
Benzene µg/L 5 Method A < 0.331 < 0.331 -- < 0.331 < 0.331 < 0.331 < 0.331 < 0.331 < 0.331 < 0.331 < 0.331 < 0.331 < 0.331 < 0.331 < 0.331 < 0.331 < 0.331 < 0.331 
Toluene µg/L 1000 Method A < 0.412 < 0.412 -- < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 < 0.412 
Ethylbenzene µg/L 700 Method A < 0.384 < 0.384 -- < 0.384 < 0.384 < 0.384 < 0.384 < 0.384 < 0.384 < 0.384 < 0.384 < 0.384 < 0.384 < 0.384 < 0.384 < 0.384 < 0.384 < 0.384 
Xylene, m,p- µg/L -- -- -- -- -- -- -- -- < 0.719 < 0.719 1.05 J < 0.719 < 0.719 < 0.719 < 0.719 < 0.719 -- --
Xylene, o- µg/L 1600 B Non Cancer -- -- -- -- -- -- -- -- < 0.341 < 0.341 < 0.341 < 0.341 < 0.341 < 0.341 < 0.341 < 0.341 -- --
Xylene, total µg/L 1000 Method A < 1.06 < 1.06 -- < 1.06 < 1.06 < 1.06 < 1.06 < 1.06 -- -- -- -- -- -- -- -- < 1.06 < 1.06 

Polychlorinated Biphenyls
PCB-1016 (Aroclor 1016) µg/L 1.12 B Non Cancer -- -- -- -- -- -- -- -- < 0.111 < 0.133 < 0.100 < 0.167 < 0.125 < 0.143 < 0.125 < 0.111 -- --
PCB-1221 (Aroclor 1221) µg/L -- -- -- -- -- -- -- -- < 0.0810 < 0.0971 < 0.0730 < 0.122 < 0.0912 < 0.104 < 0.0912 < 0.0810 -- --
PCB-1232 (Aroclor 1232) µg/L -- -- -- -- -- -- -- -- < 0.0466 < 0.0559 < 0.0420 < 0.0701 < 0.0525 < 0.0601 < 0.0525 < 0.0466 -- --
PCB-1242 (Aroclor 1242) µg/L -- -- -- -- -- -- -- -- < 0.0522 < 0.0625 < 0.0470 < 0.0785 < 0.0588 < 0.0672 < 0.0588 < 0.0522 -- --
PCB-1248 (Aroclor 1248) µg/L -- -- -- -- -- -- -- -- < 0.0955 < 0.114 < 0.0860 < 0.144 < 0.108 < 0.123 < 0.108 < 0.0955 -- --
PCB-1254 (Aroclor 1254) µg/L 0.0438 B Cancer -- -- -- -- -- -- -- -- < 0.0522 < 0.0625 < 0.0470 < 0.0785 < 0.0588 < 0.0672 < 0.0588 < 0.0522 -- --
PCB-1260 (Aroclor 1260) µg/L 0.0438 B Cancer -- -- -- -- -- -- -- -- < 0.133 < 0.160 < 0.120 < 0.200 < 0.150 < 0.172 < 0.150 < 0.133 -- --
Total PCBs (HalfDL) µg/L 0.1 Method A -- -- -- -- -- -- -- -- < 0.286 < 0.343 < 0.258 < 0.430 < 0.322 < 0.368 < 0.322 < 0.286 -- --
Total PCBs (HitsOnly) µg/L 0.1 Method A -- -- -- -- -- -- -- -- < 0.00 < 0.00 < 0.00 < 0.00 < 0.00 < 0.00 < 0.00 < 0.00 -- --

Semi Volatile Organic Compounds using SIM
1,2,4-Trichlorobenzene µg/L 1.51 B Cancer -- -- -- -- -- -- -- < 0.323 -- -- -- -- -- -- -- -- < 0.323 < 0.323 
2,2'-oxybis(1-Chloro)propane µg/L 0.625 B Cancer -- -- -- -- -- -- -- < 0.405 -- -- -- -- -- -- -- -- < 0.405 < 0.405 
2,4,6-Trichlorophenol µg/L 3.98 B Cancer -- -- -- -- -- -- -- < 0.270 -- -- -- -- -- -- -- -- < 0.270 < 0.270 
2,4-Dichlorophenol µg/L 24 B Non Cancer -- -- -- -- -- -- -- < 0.258 -- -- -- -- -- -- -- -- < 0.258 < 0.258 
2,4-Dimethylphenol µg/L 160 B Non Cancer -- -- -- -- -- -- -- < 0.568 -- -- -- -- -- -- -- -- < 0.568 < 0.568 
2,4-Dinitrophenol µg/L 32 B Non Cancer -- -- -- -- -- -- -- < 2.96 -- -- -- -- -- -- -- -- < 2.96 < 2.96 
2,4-Dinitrotoluene µg/L 0.282 B Cancer -- -- -- -- -- -- -- < 1.50 -- -- -- -- -- -- -- -- < 1.50 < 1.50 
2,6-Dinitrotoluene µg/L 0.0583 B Cancer -- -- -- -- -- -- -- < 0.254 -- -- -- -- -- -- -- -- < 0.254 < 0.254 
2-Chlorophenol µg/L 40 B Non Cancer -- -- -- -- -- -- -- < 0.258 -- -- -- -- -- -- -- -- < 0.258 < 0.258 
2-Nitrophenol µg/L -- -- -- -- -- -- -- < 0.291 -- -- -- -- -- -- -- -- < 0.291 < 0.291 
3,3'-Dichlorobenzidine µg/L 0.194 B Cancer -- -- -- -- -- -- -- < 1.84 -- -- -- -- -- -- -- -- < 1.84 < 1.84 
4,6-Dinitro-2-Methylphenol µg/L -- -- -- -- -- -- -- < 2.38 -- -- -- -- -- -- -- -- < 2.38 < 2.38 
4-Bromophenyl phenyl ether µg/L -- -- -- -- -- -- -- < 0.305 -- -- -- -- -- -- -- -- < 0.305 < 0.305 
4-Chloro-3-Methylphenol µg/L -- -- -- -- -- -- -- < 0.239 -- -- -- -- -- -- -- -- < 0.239 < 0.239 
4-Chlorophenyl phenyl ether µg/L -- -- -- -- -- -- -- < 0.276 -- -- -- -- -- -- -- -- < 0.276 < 0.276 
4-Nitrophenol µg/L -- -- -- -- -- -- -- < 1.83 -- -- -- -- -- -- -- -- < 1.83 < 1.83 
Benzidine µg/L 0.000380 B Cancer -- -- -- -- -- -- -- < 3.93 -- -- -- -- -- -- -- -- < 3.93 < 3.93 
Benzyl butyl phthalate µg/L 46.1 B Cancer -- -- -- -- -- -- -- < 0.250 -- -- -- -- -- -- -- -- < 0.250 < 0.250 
bis(2-Chloroethoxy) methane µg/L -- -- -- -- -- -- -- < 0.299 -- -- -- -- -- -- -- -- < 0.299 < 0.299 
bis(2-Chloroethyl) ether µg/L 0.0398 B Cancer -- -- -- -- -- -- -- < 1.47 -- -- -- -- -- -- -- -- < 1.47 < 1.47 
bis(2-Ethylhexyl) phthalate µg/L 6.25 B Cancer -- -- -- -- -- -- -- 0.859 J -- -- -- -- -- -- -- -- < 0.645 < 0.645 
Diethyl phthalate µg/L 12800 B Non Cancer -- -- -- -- -- -- -- < 0.597 U -- -- -- -- -- -- -- -- < 0.257 < 0.257 
Dimethyl phthalate µg/L -- -- -- -- -- -- -- < 0.258 -- -- -- -- -- -- -- -- < 0.258 < 0.258 
Di-n-butyl phthalate µg/L 1600 B Non Cancer -- -- -- -- -- -- -- < 0.242 -- -- -- -- -- -- -- -- < 0.242 < 0.242 
Di-n-Octyl phthalate µg/L 160 B Non Cancer -- -- -- -- -- -- -- < 0.253 -- -- -- -- -- -- -- -- < 0.253 < 0.253 
Hexachlorobenzene µg/L 0.0547 B Cancer -- -- -- -- -- -- -- < 0.310 -- -- -- -- -- -- -- -- < 0.310 < 0.310 
Hexachlorobutadiene µg/L 0.561 B Cancer -- -- -- -- -- -- -- < 0.299 -- -- -- -- -- -- -- -- < 0.299 < 0.299 
Hexachlorocyclopentadiene µg/L 48 B Non Cancer -- -- -- -- -- -- -- < 2.12 -- -- -- -- -- -- -- -- < 2.12 < 2.12 
Hexachloroethane µg/L 1.09 B Cancer -- -- -- -- -- -- -- < 0.332 -- -- -- -- -- -- -- -- < 0.332 < 0.332 
Isophorone µg/L 46.1 B Cancer -- -- -- -- -- -- -- < 0.248 -- -- -- -- -- -- -- -- < 0.248 < 0.248 
Nitrobenzene µg/L 16 B Non Cancer -- -- -- -- -- -- -- < 0.334 -- -- -- -- -- -- -- -- < 0.334 < 0.334 
n-Nitrosodimethylamine µg/L 0.000858 B Cancer -- -- -- -- -- -- -- < 1.15 -- -- -- -- -- -- -- -- < 1.15 < 1.15 
n-Nitrosodi-n-Propylamine µg/L 0.0125 B Cancer -- -- -- -- -- -- -- < 0.367 -- -- -- -- -- -- -- -- < 0.367 < 0.367 
n-Nitrosodiphenylamine µg/L 17.9 B Cancer -- -- -- -- -- -- -- < 0.277 -- -- -- -- -- -- -- -- < 0.277 < 0.277 
Pentachlorophenol µg/L 0.219 B Cancer -- -- -- -- -- -- -- < 0.285 -- -- -- -- -- -- -- -- < 0.285 < 0.285 
Phenol µg/L 2400 B Non Cancer -- -- -- -- -- -- -- < 0.304 -- -- -- -- -- -- -- -- < 0.304 < 0.304 
1-Methylnaphthalene µg/L 1.51 B Cancer 0.0103 J 0.0275 J -- 0.0810 J 0.0488 J < 0.00821 < 0.00821 -- 0.0464 J 0.0239 J 9.16 0.00999 J 0.00876 J 0.0151 J 0.0168 J 0.0161 J -- --
2-Chloronaphthalene µg/L 640 B Non Cancer < 0.00647 < 0.00647 -- < 0.00647 < 0.00647 < 0.00647 < 0.00647 < 0.300 < 0.00647 < 0.00647 < 0.00647 < 0.00647 < 0.00647 < 0.00647 < 0.00647 < 0.00647 -- --
2-Methylnaphthalene µg/L 32 B Non Cancer 0.0134 J 0.0220 J -- 0.142 J 0.0769 J 0.0107 J < 0.00902 -- 0.0577 J < 0.0339 U 1.10 < 0.0155 U < 0.0137 U < 0.0247 U < 0.0243 U < 0.0227 U -- --
Acenaphthene µg/L 960 B Non Cancer < 0.0100 0.174 -- < 0.0100 < 0.0100 < 0.0100 < 0.0100 < 0.288 < 0.0100 < 0.0100 1.52 < 0.0100 < 0.0100 < 0.0100 0.902 < 0.0100 -- --
Acenaphthylene µg/L < 0.0120 0.0466 J -- < 0.0120 < 0.0120 < 0.0120 < 0.0120 < 0.281 < 0.0120 < 0.0120 0.120 < 0.0120 < 0.0120 < 0.0120 < 0.0120 < 0.0120 -- --
Anthracene µg/L 4800 B Non Cancer < 0.0140 < 0.0140 -- < 0.0140 < 0.0140 < 0.0140 < 0.0140 < 0.265 0.0163 J < 0.0140 0.195 < 0.0140 < 0.0140 < 0.0140 0.0155 J 0.0212 J -- --

MTCA A Then Lowest B CUL
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TABLE 4

2017 INVESTIGATION RECONNAISSANCE GROUNDWATER SAMPLE ANALYTICAL RESULTS
80 S Hudson Expanded Site
Seattle, Washington

Page 2 of 3

Location B-01 B-02 B-02 B-03 B-04 B-05 B-06 MW-01 MW-02 MW-02 MW-03 MW-04 MW-05 MW-06 MW-07 MW-08 MW-09 MW-10
Date 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/7/2017 4/7/2017 4/11/2017 4/11/2017 4/13/2017 4/11/2017 4/11/2017 4/13/2017 4/13/2017 4/11/2017 4/7/2017 4/7/2017

Sample ID B-01 B-02
DUP-01-

20170306 B-03 B-04 B-05 B-06 MW-1-20170407
MW-2-

20170411
D-1-

20170411
MW-3-

20170413
MW-4-

20170411
MW-5-

20170411
MW-6-

20170413
MW-7-

20170413
MW-8-

20170411 MW-9-20170407
MW-10-

20170407

Duplicate Parent Sample B-02
MW-2-

20170411
Depth to water (btoc) Recon Well Recon Well Recon Well Recon Well Recon Well Recon Well Recon Well 7.0 ft 6.9 ft 6.9 ft 7.8 ft 7.9 ft 7.8 ft 6.9 ft 6.9 ft 6.8 ft 7.1 ft 7.5 ft
Screen Interval (bgs) 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft

Note
Arsenic by 

6020
Arsenic by 

6020
Arsenic by 

6020

SVOCs by 8270 
without SIM, 

Arsenic by 6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020

SVOCs by 8270 
without SIM, 
Arsenic by 

6020

SVOCs by 8270 
without SIM, 
Arsenic by 

6020

Chemical Unit TEF MTCA A Then Lowest B CUL

Benzo(a)anthracene µg/L 0.1 0.120 B Cancer < 0.00410 < 0.00410 -- < 0.00410 < 0.00410 < 0.00410 < 0.00410 < 0.0887 < 0.00410 < 0.00410 0.00647 J < 0.00410 < 0.00410 < 0.00410 < 0.00410 0.0195 J -- --
Benzo(a)pyrene µg/L 1 0.1 Method A < 0.0116 < 0.0116 -- < 0.0116 < 0.0116 < 0.0116 < 0.0116 < 0.309 < 0.0116 < 0.0116 < 0.0116 < 0.0116 < 0.0116 < 0.0116 < 0.0116 0.0179 J -- --
Benzo(b)Fluoranthene µg/L 0.1 0.120 B Cancer < 0.00234 U < 0.00681 U -- < 0.00294 U < 0.00338 U < 0.00230 U < 0.0133 U < 0.0815 0.00403 J 0.00432 J < 0.00212 0.00436 J 0.00323 J 0.00378 J < 0.00212 0.0295 J -- --
Benzo(g,h,i)Perylene µg/L < 0.00344 U < 0.00468 U -- < 0.00266 U < 0.00497 U < 0.00734 U < 0.00861 U < 0.146 < 0.00227 < 0.00227 < 0.00421 U < 0.00265 U < 0.00227 < 0.00376 U < 0.00227 0.0195 J -- --
Benzo(k)Fluoranthene µg/L 0.1 1.20 B Cancer < 0.0136 < 0.0136 -- < 0.0136 < 0.0136 < 0.0136 < 0.0136 < 0.323 < 0.0136 < 0.0136 < 0.0136 < 0.0136 < 0.0136 < 0.0136 < 0.0136 0.0141 J -- --
Chrysene µg/L 0.01 12.0 B Cancer < 0.0108 < 0.0108 -- < 0.0108 < 0.0108 < 0.0108 0.0139 J < 0.302 < 0.0108 < 0.0108 < 0.0108 < 0.0108 < 0.0108 < 0.0108 < 0.0108 0.0273 J -- --
Dibenz(a,h)Anthracene µg/L 0.1 0.0120 B Cancer < 0.00396 < 0.00396 -- < 0.00396 < 0.00396 < 0.00396 < 0.00396 < 0.254 < 0.00396 < 0.00396 < 0.00396 < 0.00396 < 0.00396 < 0.00396 < 0.00396 < 0.00396 -- --
Fluoranthene µg/L 640 B Non Cancer < 0.0157 0.0274 J -- < 0.0157 < 0.0157 < 0.0157 0.0276 J < 0.282 < 0.0157 < 0.0157 0.0387 J < 0.0157 < 0.0157 0.0276 J 0.0167 J 0.0690 -- --
Fluorene µg/L 640 B Non Cancer < 0.00850 < 0.00850 -- < 0.00850 < 0.00850 < 0.00850 < 0.00850 < 0.294 < 0.00850 < 0.00850 1.93 < 0.00850 < 0.00850 < 0.00850 < 0.00850 0.0109 J -- --
Indeno(1,2,3-c,d)Pyrene µg/L 0.1 0.120 B Cancer < 0.0148 < 0.0148 -- < 0.0148 < 0.0148 < 0.0148 < 0.0148 < 0.254 < 0.0148 < 0.0148 < 0.0148 < 0.0148 < 0.0148 < 0.0148 < 0.0148 0.0166 J -- --
Naphthalene µg/L 160 Method A < 0.0315 U < 0.0794 U -- 0.283 < 0.139 U < 0.0242 U < 0.0236 U < 0.338 < 0.0931 U < 0.0597 U 16.1 < 0.0778 U < 0.0447 U < 0.0780 U < 0.0633 U < 0.0812 U -- --
Phenanthrene µg/L < 0.00820 0.0229 J -- < 0.00820 < 0.00820 < 0.00820 0.0197 J < 0.333 < 0.0172 U < 0.0240 U 0.290 < 0.0146 U < 0.0208 U < 0.0327 U < 0.0239 U < 0.0573 U -- --
Pyrene µg/L 480 B Non Cancer < 0.0117 0.0141 J -- < 0.0117 < 0.0117 < 0.0117 0.0276 J < 0.300 < 0.0117 < 0.0117 0.0737 0.0140 J < 0.0117 0.0188 J 0.0118 J 0.0426 J -- --
Total cPAHs (HalfDL) µg/L 0.1 Method A < 0.00779 < 0.00802 -- < 0.00782 < 0.00785 < 0.00779 0.00843 < 0.206 0.00808 0.00811 0.00823 0.00811 0.00800 0.00806 < 0.00778 0.0263 < 0.206 < 0.206
Total cPAHs (HitsOnly) µg/L 0.1 Method A < 0.00 < 0.00 -- < 0.00 < 0.00 < 0.00 0.000139 < 0.00 0.000403 0.000432 0.000647 0.000436 0.000323 0.000378 < 0.00 0.0261 < 0.00 < 0.00

Volatile Organic Compounds
1,1,1,2-Tetrachloroethane µg/L 1.68 B Cancer < 0.385 < 0.385 -- < 0.385 < 0.385 < 0.385 < 0.385 < 0.385 < 0.385 < 0.385 < 0.385 < 0.385 < 0.385 < 0.385 < 0.385 < 0.385 < 0.385 < 0.385 
1,1,1-Trichloroethane µg/L 200 Method A < 0.319 < 0.319 -- < 0.319 < 0.319 < 0.319 < 0.319 < 0.319 < 0.319 < 0.319 < 0.319 < 0.319 < 0.319 < 0.319 < 0.319 < 0.319 < 0.319 < 0.319 
1,1,2,2-Tetrachloroethane µg/L 0.219 B Cancer < 0.130 < 0.130 -- < 0.130 < 0.130 < 0.130 < 0.130 < 0.130 < 0.130 < 0.130 < 0.130 < 0.130 < 0.130 < 0.130 < 0.130 < 0.130 < 0.130 < 0.130 
1,1,2-Trichloroethane µg/L 0.768 B Cancer < 0.383 < 0.383 -- < 0.383 < 0.383 < 0.383 < 0.383 < 0.383 < 0.383 < 0.383 < 0.383 < 0.383 < 0.383 < 0.383 < 0.383 < 0.383 < 0.383 < 0.383 
1,1-Dichloroethane µg/L 7.68 B Cancer < 0.259 0.465 J -- < 0.259 < 0.259 < 0.259 < 0.259 0.943 J < 0.259 < 0.259 < 0.259 < 0.259 0.264 J < 0.259 < 0.259 < 0.259 < 0.259 < 0.259 
1,1-Dichloroethene µg/L 400 B Non Cancer < 0.398 < 0.398 -- < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 
1,1-Dichloropropene µg/L < 0.352 < 0.352 -- < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 
1,2,3-Trichlorobenzene µg/L < 0.230 < 0.230 -- < 0.230 < 0.230 < 0.230 < 0.230 < 0.230 < 0.230 J < 0.230 < 0.230 < 0.230 J < 0.230 J < 0.230 J < 0.230 J < 0.230 J < 0.230 < 0.230 
1,2,3-Trichloropropane µg/L 0.00146 B Cancer < 0.807 < 0.807 -- < 0.807 < 0.807 < 0.807 < 0.807 < 0.807 < 0.807 < 0.807 < 0.807 < 0.807 < 0.807 < 0.807 < 0.807 < 0.807 < 0.807 < 0.807 
1,2,3-Trimethylbenzene µg/L < 0.321 < 0.321 -- < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 1.19 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 
1,2,4-Trichlorobenzene µg/L 1.51 B Cancer < 0.355 < 0.355 -- < 0.355 < 0.355 < 0.355 < 0.355 < 0.355 < 0.355 J < 0.355 < 0.355 < 0.355 J < 0.355 J < 0.355 J < 0.355 J < 0.355 J < 0.355 < 0.355 
1,2,4-Trimethylbenzene µg/L < 0.373 < 0.373 -- < 0.373 < 0.373 < 0.373 < 0.373 < 0.373 < 0.373 < 0.373 1.12 < 0.373 < 0.373 < 0.373 < 0.373 < 0.373 < 0.373 < 0.373 
1,2-Dibromo-3-Chloropropane (DBCP) µg/L 0.0547 B Cancer < 1.33 < 1.33 -- < 1.33 < 1.33 < 1.33 < 1.33 < 1.33 < 1.33 < 1.33 < 1.33 < 1.33 < 1.33 < 1.33 < 1.33 < 1.33 < 1.33 < 1.33 
1,2-Dibromoethane (EDB) µg/L 0.01 Method A < 0.381 < 0.381 -- < 0.381 < 0.381 < 0.381 < 0.381 < 0.381 < 0.381 < 0.381 < 0.381 < 0.381 < 0.381 < 0.381 < 0.381 < 0.381 < 0.381 < 0.381 
1,2-Dichlorobenzene µg/L 720 B Non Cancer < 0.349 < 0.349 -- < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 
1,2-Dichloroethane (EDC) µg/L 0.481 B Cancer < 0.361 < 0.361 -- < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 J < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 
1,2-Dichloropropane µg/L 1.22 B Cancer < 0.306 < 0.306 -- < 0.306 < 0.306 < 0.306 < 0.306 < 0.306 < 0.306 < 0.306 < 0.306 < 0.306 < 0.306 < 0.306 < 0.306 < 0.306 < 0.306 < 0.306 
1,3,5-Trimethylbenzene µg/L 80 B Non Cancer < 0.387 < 0.387 -- < 0.387 < 0.387 < 0.387 < 0.387 < 0.387 < 0.387 < 0.387 3.08 < 0.387 < 0.387 < 0.387 < 0.387 < 0.387 < 0.387 < 0.387 
1,3-Dichlorobenzene µg/L < 0.220 < 0.220 -- < 0.220 < 0.220 < 0.220 < 0.220 < 0.220 < 0.220 < 0.220 < 0.220 < 0.220 < 0.220 < 0.220 < 0.220 < 0.220 < 0.220 < 0.220 
1,3-Dichloropropane µg/L < 0.366 < 0.366 -- < 0.366 < 0.366 < 0.366 < 0.366 < 0.366 < 0.366 < 0.366 < 0.366 < 0.366 < 0.366 < 0.366 < 0.366 < 0.366 < 0.366 < 0.366 
1,4-Dichlorobenzene µg/L 8.10 B Cancer < 0.274 < 0.274 -- < 0.274 < 0.274 < 0.274 < 0.274 < 0.274 < 0.274 < 0.274 < 0.274 < 0.274 < 0.274 < 0.274 < 0.274 < 0.274 < 0.274 < 0.274 
2,2-Dichloropropane µg/L < 0.321 < 0.321 -- < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 < 0.321 
2-Chlorotoluene µg/L 160 B Non Cancer < 0.375 < 0.375 -- < 0.375 < 0.375 < 0.375 < 0.375 < 0.375 < 0.375 < 0.375 < 0.375 < 0.375 < 0.375 < 0.375 < 0.375 < 0.375 < 0.375 < 0.375 
4-Chlorotoluene µg/L < 0.351 < 0.351 -- < 0.351 < 0.351 < 0.351 < 0.351 < 0.351 < 0.351 < 0.351 < 0.351 < 0.351 < 0.351 < 0.351 < 0.351 < 0.351 < 0.351 < 0.351 
Acetone µg/L 7200 B Non Cancer < 10.0 < 10.0 -- < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 < 10.0 
Acrolein µg/L 4 B Non Cancer < 8.87 20.7 J -- < 8.87 < 8.87 20.5 J 20.2 J < 8.87 < 8.87 < 8.87 < 8.87 < 8.87 < 8.87 < 8.87 < 8.87 J < 8.87 < 8.87 < 8.87 
Acrylonitrile µg/L 0.0810 B Cancer < 1.87 < 1.87 -- < 1.87 < 1.87 < 1.87 < 1.87 < 1.87 < 1.87 < 1.87 < 1.87 < 1.87 < 1.87 < 1.87 < 1.87 < 1.87 < 1.87 < 1.87 
Bromobenzene µg/L < 0.352 < 0.352 -- < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 < 0.352 
Bromodichloromethane µg/L 0.706 B Cancer < 0.380 < 0.380 -- < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 0.428 J
Bromoform µg/L 5.54 B Cancer < 0.469 < 0.469 -- < 0.469 < 0.469 < 0.469 < 0.469 < 0.469 < 0.469 < 0.469 < 0.469 < 0.469 < 0.469 < 0.469 < 0.469 < 0.469 < 0.469 < 0.469 
Bromomethane µg/L 11.2 B Non Cancer < 0.866 < 0.866 -- < 0.866 < 0.866 < 0.866 < 0.866 < 0.866 < 0.866 < 0.866 J < 0.866 < 0.866 < 0.866 < 0.866 < 0.866 < 0.866 < 0.866 < 0.866 
Carbon Tetrachloride µg/L 0.625 B Cancer < 0.379 < 0.379 -- < 0.379 < 0.379 < 0.379 < 0.379 < 0.379 < 0.379 < 0.379 J < 0.379 < 0.379 < 0.379 < 0.379 < 0.379 < 0.379 < 0.379 < 0.379 
Chlorobenzene µg/L 160 B Non Cancer < 0.348 < 0.348 -- < 0.348 < 0.348 < 0.348 < 0.348 < 0.348 < 0.348 < 0.348 < 0.348 < 0.348 < 0.348 < 0.348 < 0.348 < 0.348 < 0.348 < 0.348 
Chloroethane µg/L < 0.453 < 0.453 -- < 0.453 < 0.453 < 0.453 < 0.453 < 0.453 < 0.453 < 0.453 < 0.453 < 0.453 < 0.453 < 0.453 < 0.453 < 0.453 < 0.453 < 0.453 
Chloroform µg/L 1.41 B Cancer < 0.324 < 0.324 -- < 0.324 < 0.324 < 0.324 < 0.324 < 0.324 < 0.324 < 0.324 < 0.324 < 0.324 < 0.324 < 0.324 < 0.324 < 0.324 < 0.324 11.5 
Chloromethane µg/L < 0.276 < 0.276 -- < 0.276 < 0.276 < 0.276 < 0.276 < 0.276 < 0.276 < 0.276 0.442 J < 0.276 < 0.276 < 0.276 < 0.276 < 0.276 < 0.276 < 0.276 
cis-1,2-Dichloroethene µg/L 16 B Non Cancer < 0.260 < 0.260 -- < 0.260 < 0.260 < 0.260 < 0.260 < 0.260 < 0.260 < 0.260 < 0.260 < 0.260 < 0.260 < 0.260 < 0.260 < 0.260 < 0.260 < 0.260 
cis-1,3-Dichloropropene µg/L 0.438 B Cancer < 0.418 < 0.418 -- < 0.418 < 0.418 < 0.418 < 0.418 < 0.418 < 0.418 < 0.418 < 0.418 < 0.418 < 0.418 < 0.418 < 0.418 < 0.418 < 0.418 < 0.418 
Cymene (p-Isopropyltoluene) µg/L < 0.350 < 0.350 -- < 0.350 < 0.350 < 0.350 < 0.350 < 0.350 < 0.350 J < 0.350 1.07 < 0.350 J < 0.350 J < 0.350 J < 0.350 J < 0.350 J < 0.350 < 0.350 
Dibromochloromethane µg/L 0.521 B Cancer < 0.327 < 0.327 -- < 0.327 < 0.327 < 0.327 < 0.327 < 0.327 < 0.327 < 0.327 < 0.327 < 0.327 < 0.327 < 0.327 < 0.327 < 0.327 < 0.327 < 0.327 
Dibromomethane µg/L 80 B Non Cancer < 0.346 < 0.346 -- < 0.346 < 0.346 < 0.346 < 0.346 < 0.346 < 0.346 < 0.346 < 0.346 < 0.346 < 0.346 < 0.346 < 0.346 < 0.346 < 0.346 < 0.346 
Dichlorodifluoromethane µg/L 1600 B Non Cancer < 0.551 < 0.551 -- < 0.551 < 0.551 < 0.551 < 0.551 < 0.551 < 0.551 < 0.551 < 0.551 < 0.551 < 0.551 < 0.551 < 0.551 < 0.551 < 0.551 < 0.551 
Di-Isopropyl ether (DIPE) µg/L < 0.320 < 0.320 -- < 0.320 < 0.320 < 0.320 < 0.320 < 0.320 < 0.320 < 0.320 < 0.320 < 0.320 < 0.320 < 0.320 < 0.320 < 0.320 < 0.320 < 0.320 
Freon 113 µg/L 240000 B Non Cancer < 0.303 < 0.303 -- < 0.303 < 0.303 < 0.303 < 0.303 < 0.303 < 0.303 < 0.303 < 0.303 < 0.303 < 0.303 < 0.303 < 0.303 < 0.303 < 0.303 < 0.303 
Hexachlorobutadiene µg/L 0.561 B Cancer < 0.256 < 0.256 -- < 0.256 < 0.256 < 0.256 < 0.256 < 0.256 < 0.256 J < 0.256 < 0.256 < 0.256 J < 0.256 J < 0.256 J < 0.256 J < 0.256 < 0.256 < 0.256 
Isopropylbenzene µg/L 800 B Non Cancer < 0.326 < 0.326 -- < 0.326 < 0.326 < 0.326 < 0.326 < 0.326 < 0.326 < 0.326 1.11 < 0.326 < 0.326 < 0.326 < 0.326 < 0.326 < 0.326 < 0.326 
Methyl ethyl ketone (2-Butanone) µg/L 4800 B Non Cancer < 3.93 < 3.93 -- < 3.93 < 3.93 < 3.93 < 3.93 < 3.93 < 3.93 < 3.93 < 3.93 < 3.93 < 3.93 < 3.93 < 3.93 < 3.93 < 3.93 < 3.93 
Methyl Isobutyl Ketone (MIBK) µg/L 640 B Non Cancer < 2.14 < 2.14 -- < 2.14 < 2.14 < 2.14 < 2.14 < 2.14 < 2.14 < 2.14 < 2.14 < 2.14 < 2.14 < 2.14 < 2.14 < 2.14 < 2.14 < 2.14 
Methyl tert-Butyl ether µg/L 20 Method A < 0.367 < 0.367 -- < 0.367 < 0.367 < 0.367 < 0.367 0.487 J < 0.367 < 0.367 < 0.367 < 0.367 < 0.367 < 0.367 < 0.367 < 0.367 < 0.367 < 0.367 
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TABLE 4

2017 INVESTIGATION RECONNAISSANCE GROUNDWATER SAMPLE ANALYTICAL RESULTS
80 S Hudson Expanded Site
Seattle, Washington

Page 3 of 3

Location B-01 B-02 B-02 B-03 B-04 B-05 B-06 MW-01 MW-02 MW-02 MW-03 MW-04 MW-05 MW-06 MW-07 MW-08 MW-09 MW-10
Date 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/6/2017 3/7/2017 4/7/2017 4/11/2017 4/11/2017 4/13/2017 4/11/2017 4/11/2017 4/13/2017 4/13/2017 4/11/2017 4/7/2017 4/7/2017

Sample ID B-01 B-02
DUP-01-

20170306 B-03 B-04 B-05 B-06 MW-1-20170407
MW-2-

20170411
D-1-

20170411
MW-3-

20170413
MW-4-

20170411
MW-5-

20170411
MW-6-

20170413
MW-7-

20170413
MW-8-

20170411 MW-9-20170407
MW-10-

20170407

Duplicate Parent Sample B-02
MW-2-

20170411
Depth to water (btoc) Recon Well Recon Well Recon Well Recon Well Recon Well Recon Well Recon Well 7.0 ft 6.9 ft 6.9 ft 7.8 ft 7.9 ft 7.8 ft 6.9 ft 6.9 ft 6.8 ft 7.1 ft 7.5 ft
Screen Interval (bgs) 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft 10-20 ft

Note
Arsenic by 

6020
Arsenic by 

6020
Arsenic by 

6020

SVOCs by 8270 
without SIM, 

Arsenic by 6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020
Metals by 

6020

SVOCs by 8270 
without SIM, 
Arsenic by 

6020

SVOCs by 8270 
without SIM, 
Arsenic by 

6020

Chemical Unit TEF MTCA A Then Lowest B CUL

Methylene Chloride µg/L 5 Method A < 1.00 < 1.00 -- < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 
Naphthalene µg/L 160 Method A < 1.00 < 1.00 -- < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 < 1.00 J < 1.00 18.3 < 1.00 J < 1.00 J < 1.00 J < 1.00 J < 1.00 J < 1.00 < 1.00 
n-Butylbenzene µg/L 400 B Non Cancer < 0.361 < 0.361 -- < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 < 0.361 
n-Propylbenzene µg/L 800 B Non Cancer < 0.349 < 0.349 -- < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 1.58 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 < 0.349 
Sec-Butylbenzene µg/L 800 B Non Cancer < 0.365 < 0.365 -- < 0.365 < 0.365 < 0.365 < 0.365 < 0.365 < 0.365 < 0.365 0.399 J < 0.365 < 0.365 < 0.365 < 0.365 < 0.365 < 0.365 < 0.365 
Styrene µg/L 1600 B Non Cancer < 0.307 < 0.307 -- < 0.307 < 0.307 < 0.307 < 0.307 < 0.307 < 0.307 < 0.307 < 0.307 < 0.307 < 0.307 < 0.307 < 0.307 < 0.307 < 0.307 < 0.307 
Tert-Butylbenzene µg/L 800 B Non Cancer < 0.399 < 0.399 -- < 0.399 < 0.399 < 0.399 < 0.399 < 0.399 < 0.399 J < 0.399 < 0.399 < 0.399 J < 0.399 J < 0.399 J < 0.399 J < 0.399 J < 0.399 < 0.399 
Tetrachloroethene (PCE) µg/L 5 Method A < 0.372 < 0.372 -- < 0.372 < 0.372 < 0.372 < 0.372 < 0.372 < 0.372 < 0.372 < 0.372 0.476 J < 0.372 < 0.372 < 0.372 < 0.372 < 0.372 < 0.372 
trans-1,2-Dichloroethene µg/L 160 B Non Cancer < 0.396 < 0.396 -- < 0.396 < 0.396 < 0.396 < 0.396 < 0.396 < 0.396 < 0.396 < 0.396 < 0.396 < 0.396 < 0.396 < 0.396 < 0.396 < 0.396 < 0.396 
trans-1,3-Dichloropropene µg/L 0.438 B Cancer < 0.419 < 0.419 -- < 0.419 < 0.419 < 0.419 < 0.419 < 0.419 < 0.419 < 0.419 < 0.419 < 0.419 < 0.419 < 0.419 < 0.419 < 0.419 < 0.419 < 0.419 
Trichloroethene (TCE) µg/L 5 Method A < 0.398 < 0.398 -- < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 < 0.398 
Trichlorofluoromethane µg/L 2400 B Non Cancer < 1.20 < 1.20 -- < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 < 1.20 
Vinyl Chloride µg/L 0.2 Method A < 0.259 < 0.259 -- < 0.259 < 0.259 < 0.259 < 0.259 < 0.259 < 0.259 < 0.259 < 0.259 < 0.259 < 0.259 < 0.259 < 0.259 < 0.259 < 0.259 < 0.259 

Metals

Arsenic, Dissolved µg/L 5 Method A -- -- -- -- -- -- -- 0.722 J 10.1 9.78 6.49 0.282 J < 0.250 4.39 1.55 J 0.343 J 0.361 J 0.276 J
Arsenic, Total µg/L 5 Method A -- -- -- -- 58.9 18.5 50.9 0.833 J 9.91 10.6 8.05 0.347 J 0.379 J 4.70 1.78 J 0.402 J 0.528 J 0.275 J
Barium, Dissolved µg/L 3200 B Non Cancer -- -- -- -- -- -- -- 5.23 2.17 J 1.92 J 2.24 J 1.20 J 2.92 J 6.27 6.86 0.695 J < 1.70 3.00 J
Barium, Total µg/L 3200 B Non Cancer -- -- -- -- 398 129 204 5.82 2.37 J 2.46 J 3.26 J 2.35 J 2.85 J 7.65 9.10 2.61 J 1.82 J 2.81 J
Cadmium, Dissolved µg/L 5 Method A -- -- -- -- -- -- -- < 0.700 < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 < 0.700 < 0.700 
Cadmium, Total µg/L 5 Method A -- -- -- -- 2.31 < 0.700 0.729 J < 0.700 < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 < 0.160 < 0.700 < 0.700 
Chromium, Dissolved µg/L 50 Method A -- -- -- -- -- -- -- < 1.40 < 0.540 < 0.540 < 0.540 < 0.540 < 0.540 < 0.540 1.75 J < 0.540 3.40 J < 1.40 
Chromium, Total µg/L 50 Method A -- -- -- -- 144 52.9 46.9 1.48 J < 0.540 < 0.540 0.932 J < 0.540 < 0.540 < 0.540 2.40 < 0.540 4.77 J < 1.40 
Lead, Dissolved µg/L 15 Method A -- -- -- -- -- -- -- < 1.90 < 0.240 < 0.240 < 0.240 < 0.240 < 0.240 < 0.240 < 0.240 < 0.240 < 1.90 < 1.90 
Lead, Total µg/L 15 Method A -- -- -- -- 452 48.8 105 2.03 J < 0.240 < 0.240 0.786 J < 0.240 < 0.240 0.262 J < 0.240 < 0.240 < 1.90 2.22 J
Mercury, Dissolved µg/L 2 Method A -- -- -- -- -- -- -- < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 
Mercury, Total µg/L 2 Method A -- -- -- -- 0.251 0.0549 J < 0.281 U < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 < 0.0490 
Selenium, Dissolved µg/L 80 B Non Cancer -- -- -- -- -- -- -- < 7.40 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 7.40 < 7.40 
Selenium, Total µg/L 80 B Non Cancer -- -- -- -- < 7.40 < 7.40 < 7.40 < 7.40 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 0.380 < 7.40 < 7.40 
Silver, Dissolved µg/L 80 B Non Cancer -- -- -- -- -- -- -- < 2.80 < 0.310 < 0.310 < 0.310 < 0.310 < 0.310 < 0.310 < 0.310 < 0.310 < 2.80 < 2.80 
Silver, Total µg/L 80 B Non Cancer -- -- -- -- < 2.80 < 2.80 < 2.80 < 2.80 < 0.310 < 0.310 < 0.310 < 0.310 < 0.310 < 0.310 < 0.310 < 0.310 < 2.80 < 2.80 

10.1    Detected concentrations above the cleanup level are shaded yellow and bolded.
< 0.0522    Non-detect values above the cleanup level are shaded gray and italicized.

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

Abbreviations and Symbols
   " - -" denotes not measured, not available, or not applicable.
   " < " denotes not detected at or above the indicated method detection limit.
   "DUP" denotes a field duplicate sample. Primary sample ID is provided beneath the duplicate sample ID.
   "J" indicates an estimated concentration based on either the being less than the laboratory reporting limit or data validation findings.
   "U" denotes that the value has been qualified as undetected (at the detected concentration if above the method detection limit) due to blank contamination.
   Total cPAHs (HitsOnly) = Possible total cPAHs are based on the relative toxicity of each cPAH to benzo(a)pyrene and were calculated by
         multiplying the individual detected cPAH concentrations by a toxicity equivalency factor (TEF) and summing the adjusted concentrations.
   Total cPAHs (HalfDL) = Possible total cPAHs are based on the relative toxicity of each cPAH to benzo(a)pyrene and were calculated by
         multiplying the individual detected cPAH concentrations by a toxicity equivalency factor (TEF) and summing the adjusted concentrations. 
         If an individual cPAH was not detected, a value of one half the method detection limit was used in the calculation.
   Total PCBs (HitsOnly) = Total PCB concentration based on the sum of individual aroclor concentrations detected.
   Total PCBs (HalfDL) = Total PCB concentration based on the sum of individual aroclor concentrations detected.
         If an individual PCB aroclor was not detected, a value of one half the method reporting limit was used in the calculation.
   Recon Well = Reconnaissance groundwater sample.  The groundwater sample was collected directly from the soil boring from a temporary
         well with a screen interval as specified.  A depth to water was not provided due to the temporary nature of the reconnaissance groundwater sample. 
   bgs = below ground surface
   btoc = below top of casing
   ft = feet
   µg/L = micrograms per liter
Cleanup Levels (CUL)
   Cleanup level values based on Model Toxics Control Act (MTCA) Method A values for groundwater (Method A) based on 
         Washington State Administrative Code (WAC) 173-340-740 Table 720-1. 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).
Methods
   Samples analyzed for gasoline-range organics (GRO) using Northwest Total Petroleum Hydrocarbon (NWTPH)-Gx
         and diesel- and oil-range organics (DRO and ORO) using NWTPH-Dx (without silica gel cleanup).
   Samples analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX) and Volatile Organic Compounds using EPA Method 8260.
   Samples analyzed for metals using EPA Method 6010 except mercury which was analyzed using EPA Method 7470 and arsenic where specified in the notes row using EPA Method 6020.
   Samples analyzed for Semivolatile Organic Compound using EPA Method 8270 with selective ion monitoring (SIM). In cases where SIM was not used it is noted in the notes row.
   Samples analyzed for Polychlorinated Biphenyls using EPA Method 8082.
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ERTS # 657540

Department of Ecology - Environmental Report Tracking System

Entry Person SACAYANAN, TAMARA Entry Date 6/18/2015

Received Date 6/18/2015 10:41Incident Date 6/17/2015

Confidential_FL

Name TRENT ENSMINGER

Busines Name WSDOT

Street Address

Other Address

City Zip

E-mail

External Reference #

Location Name

Street Address 3700 9TH AVE S

Other Address

State WA Zip 98134

County - Region KING NWRO

Topo Quad 1:24:000 SEATTLE

WIRA #

Waterway

Latitude Longitude

Direction/Landmark (mile post, cross roads, township/range)

FS ID

Vessel Name

Name

Business Name WSDOT

Street Address

Other Address

City Zip

Phone Ext

E-mail

Initial Report
Caller Information Where did it happen

First Last

State WA

Phone Ext Type

What happened

Primary Potentially Responsible Party Information

Type

City/Place SEATTLE

First Last

Type

State WA

Additional Contact Information

Name Phone Ext Type

More Information

Hull Number

Spills Program Oil Spill? N

Impact

Medium

 Berth  Anchorage

Activity ROUTINE/NORMAL OPERATIONS

Material

Source

Cause OTHER

(360) 584-8814 Mobile

UST RELEASE

DECOMMISSIONING THREE (3) TANKS

ONE (1) 5,000 GALLON DIESEL TANK, TWO (2) 5,000 GALLON GASOLINE TANKS

UNDERNEATH ALL 3 TANKS THERE IS CONTAMINATION.  THE TANKS ARE IN GREAT SHAPE DOES NOT THINK IT WAS 
FROM THE TANKS, SUSPECTS IT IS FROM THE PIPING.  THERE WERE NO HOLES OR RUST IN THE TANKS, THE TANKS 
WERE PERFECT

STARTED DOING CLEAN-UP, DID A FEW CONFIRMATION SAMPLES

HAVE PROFILED SOME OF THE CONTAMINATED DIRT AND WILL START DISPOSING OF THE DIRT THROUGH WASTE 
MANAGEMENT ON MONDAY

RUNNING UNDER SOME UTILITIES, SO WILL NOT BE ABLE TO DO A FULL CLEAN-UP (SOUTH SIDE OF THE SITE)

DISCOVERED LATE LAST NIGHT

SOIL

Quantity
3

PETROLEUM - OIL OTHER

Unit
OTHER

UNDERGROUND STORAGE TANK

SOIL CONTAMINATION

Page 1 of 4Wednesday, August 12, 2015 *** The Initial report contains only information provided to Ecology from the 
complainant.



ERTS # 657540

Department of Ecology - Environmental Report Tracking System

Referral
Referral # 195520

Referral Date 6/18/2015

Person Referred to MUSA TCP, DONNA

E-mail DMUS461@ECY.WA.GOV

Phone (425) 649-7136 Fax (425) 649-7098

Program/Organization TOXICS CLEANUP

Address 3190 160th AVE SE

City Bellevue WA 98008-5452

Region/Location NWRO

PrimaryReferral Method

E-mail ERTS number

E-mail attachment

Print

Telephone

Page 2 of 4Wednesday, August 12, 2015 *** The Initial report contains only information provided to Ecology from the 
complainant.



ERTS # 657540

Department of Ecology - Environmental Report Tracking System

Followup
Inspector Information

 Program/Organization TOXICS CLEANUP

* Region/Location NWRO

Where did it happen

Location Name
Street Address 3700 9TH AVE S
Other Address

Zip 98134-    
County KING Region NWRO

Waterway

Latitude Longitude

WRIA #
 Type

 Incident Date 6/17/2015

Check if the primary PRP provided notice to Ecology

# of Ecology Staff 1 Overtime

What happened

City/Place SEATTLE State WA

FS ID

Topo Quad 1:24,000 SEATTLE

MUSA TCP, DONNA

 Start Date End Date

 Referral # 195520

Action

Potentially Responsible Party Information

Impact

Vessel

Lead Inspector

Spills Program Oil Spill? N

Direction/Landmark (mile post, cross roads, township/range)

 Berth  Anchorage

Medium

Material

Source

Activity
ROUTINE/NORMAL OPERATIONS

Cause

Regulated?

Followup #1

6/18/2015 6/18/2015E-MAIL

SOIL CONTAMINATION

Last

Street Address

Other Address
City Zip

Name
Business Name WSDOT

Phone

E-mail

First

State WA

Ext Type

Primary

From: Musa, Donna K. (ECY) 
Sent: Thursday, June 18, 2015 12:06 PM
To: 'Ensminger, Trent M.'
Subject: ERTS 657540 (3700 9th Ave S)

Hi Trent!

Just wanted to let you know I got this one.

Since there is gasoline contamination (not JUST heating oil/diesel) I will keep this one and not refer to PLIA. 

I’ll be out starting Monday through June, back July 1. Feel free to send follow up while I’m gone. 

Is there anything we need to discuss today or tomorrow?

Thanks!

Donna Musa

===========================

From: Ensminger, Trent M. [mailto:ensmint@wsdot.wa.gov] 
Sent: Wednesday, August 12, 2015 12:58 PM
To: Musa, Donna K. (ECY)
Subject: WSDOT Signal Fuel Site – UST Removal and Site Characterization Report

Hello Donna,

Narrative

SOIL

Quantity
3

PETROLEUM - OIL OTHER

EstUnit
OTHER

UNDERGROUND STORAGE TANK

OTHER

Page 3 of 4Wednesday, August 12, 2015 *** The Initial report contains only information provided to Ecology from the 
complainant.



ERTS # 657540

Department of Ecology - Environmental Report Tracking System

Entry Person: MUSA TCP, DONNA Entry Date 6/18/2015Vessel Emergency

Please find the attached WSDOT Signal Fuel Site – UST Removal and Site Characterization Report.  Please contact me with any 
questions or concerns.

Thank you,

Trent Ensminger
WSDOT HQ Hazardous Materials and Solid Waste Program
360.570.2587

Page 4 of 4Wednesday, August 12, 2015 *** The Initial report contains only information provided to Ecology from the 
complainant.
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1.0 INTRODUCTION 
 
This underground storage tank (UST) removal and site characterization report has been prepared 
on behalf of the Washington State Department of Transportation (WSDOT) Headquarters (HQ) 
Hazardous Materials and Solid Waste (HazMat) Program to provide a summary of information 
associated with the removal of two (2) double-walled 5,000-gallon gasoline underground storage 
tanks (USTs), one (1) double-walled 5,000-gallons diesel UST from within WSDOT right-of-
way. The USTs are located at King County Parcel number 5679500270, 3700 9th Avenue South, 
Seattle, WA 98134 within Township 24 North, Range 4 East and Section 17 as shown in Figure 
1 (Site Vicinity Map) and Figure 2 (UST and Sampling Location Map).  The site was associated 
with the Transportation Equipment Fund (TEF) Fueling Site at the Northwest (NW) Region 
Signal Maintenance Facility (Site) and is listed on the Washington State Department of 
Ecology’s (Ecology) UST database under facility site identification 60549963, and UST site 
identification 12240. 
 
In accordance with Washington Administrative Code (WAC) 173-360-390, as part of the 
permanent closure process, a site assessment is required to determine if a release may have 
occurred. A site characterization was conducted on June 17, 2015 pursuant to WAC 173-360-399 
and as required per Models Toxics Control Act (MTCA) Chapter 173-340-450 WAC following a 
confirmed release by the site assessment.  
 
The UST removal activities involved: preparing a Sampling and Analysis Plan (SAP), Health 
and Safety Plan (HASP), hiring a certified UST decommissioner, collecting five confirmation 
soil samples; three stockpile samples for disposal purposes; review laboratory analytical data; 
and preparing this report.  Summaries of these activities are provided below.  
 
1.1 SITE INFORMATION 
The following sections provide information pertaining to the background, physical, geological 
and hydrogeological setting of the site. 
 
1.1.1 Physical Setting and Historical Background 
The Site is currently a WSDOT Signal Maintenance Facility with a refueling station for 
transportation vehicles.  The USTs resided in the south – southeastern side of the property behind 
the main facility between Interstate 5 (I-5) Highway and 9th Avenue South. Commercial and 
residential properties are located to the north, east, south and west of the Site.  On June 23, 2015, 
WSDOT’s Real Estate Maps, and Sanborn Maps were accessed to observe the historic 
surrounding land use. A 1962 Real Estate Map (obtained from WSDOT); and 1904 and 1929 
Sanborn Maps (Sanborn Map Company obtained from the Seattle Public Library 
(https://seattle.bibliocommons.com) were obtainable and can be viewed in Appendix A.  The 
1904 Sanborn map indicates that around 1904 – 1929 the area in the vicinity of the USTs was 
previously a brick yard called “Hoolihan’s Brick Yard”.  The 1929 Sanborn Map and the 1962 
WSDOT Real Estate Map identifies the property with a new name “Builders Brick Company”.  
 
On January 31, 1991 petroleum contaminated soils were discovered at the Site during a routine 
retrofit of the existing USTs at the WSDOT TEF Fuel Facility behind the WSDOT Maintenance 
Building.  Approximately 250 cubic yards of heavy oil-range contaminated material with a 

https://seattle.bibliocommons.com)/
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concentration of 770 mg/kg was excavated and stockpiled.  A total of five (5) confirmation 
samples were collected which identified concentrations of heavy oil-range hydrocarbons with all 
below 20 mg/kg except one sample with a concentration of 120 mg/kg.  On August 25, 2000 the 
Site was reported as cleaned up because the soil conditions would have met MTCA Method B 
cleanup levels (CULs).  Copy of the “reported cleaned up” letter can be observed in Appendix B, 
and Photos of the 1991 investigation can be found in Appendix C.   
  
1.2.1 Geologic and Hydrogeologic Setting 
The city of Seattle lies in the central portion of the Puget Sound Lowland Basin, between the 
Olympic Mountain Range to the west and the Cascade Mountain Range on the east.  Current site 
conditions have been influenced by repeated cycles of glacial scouring and deposition, tectonic 
activity, stream erosion and deposition, and human activities. The Duwamish River, which flows 
from the south to the north and lies west of the Site, was modified by channelization, dredging, 
and filling during the first part of the 20th Century (Troost and Booth, 2008). 
 
The Site is located near the Duwamish River floodplain. The Site and surrounding area are 
underlain by unconsolidated Holocene-age soils overlying Quaternary-age glacial deposits.  The 
Holocene soils are present to a depth of up to approximately 200 feet (ft.) below ground surface 
(bgs) and include fill material, estuarine silt and clay, and alluvial and beach-deposited sand and 
silt. The underlying Quaternary glacial deposits consists of till and glacioclacustrine silt and clay.  
Environmental investigations in the vicinity indicate that the local geology consists of 5 to 50 
feet of sand and silt derived from dredging and other fill, and from natural sediment from the 
Duwamish River (Shannon&Wilson, 2006).  
   
Soils encountered during the UST removal and site characterization in the north, west and 
southern side of the excavation consisted primarily of brown, poorly graded gravely sand with 
trace silts (SP), having none to very low consistency and plasticity, and dry to damp from 
approximately 6 inches below the concrete surface to approximately 8 ft. bgs, and wet from 8 ft. 
bgs to 13 ft.; and from 8 ft. bgs to approximately 12 - 13 ft. bgs on the northern and western side 
of the excavation consisted primarily of gray silt with clay.  The eastern side of the excavation 
was brown, poorly graded gravely sand with trace silts (SP), having none to very low 
consistency and plasticity, and dry to damp from approximately 6 inches below the concrete 
surface to approximately 6 ft. bgs and then became a bluish-gray silt  according to the Unified 
Soil Classification System. Soils in the vicinity of the eastern portion of the UST excavation pit 
were poorly graded silt with sand and gravels from approximately 5 ft. bgs to 9 ft. bgs the 
maximum depth of excavation in that area.   
 
The general topography of the area is relatively flat with a slight downward slope from the east 
to west (Shannon&Wilson, 2006). Groundwater was observed infiltrating from the bottom of the 
excavation beginning at approximately 8.5 ft. bgs to the maximum depth of excavation of 12-13 
ft. bgs.  

2.0 BACKGROUND INFORMATION 

2.1 Site Assessment 
On June 17, 2015, a UST site assessment was conducted by WSDOT HazMat Specialist and 
Washington State Site Assessor (8274580, expiration July 17, 2016) Trent Ensminger, which 
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identified petroleum impacted soils around and underneath the USTs.  Based off of field 
screening techniques, soils where observed with obvious staining and omitted a strong petroleum 
odor.  In general accordance with the April 2003, “Guidance for Site Checks and Site 
Assessments for Underground Storage Tanks” (Publication 90-52), published by Ecology, and 
WAC 173-360-399, if there is a confirmed release and the release is reported within 24 hours, no 
further site assessment is required; however, per WAC 173-340-450 a site characterization 
would be required. On June 17, 2015, during excavation of the pump island, it was observed that 
the piping system leading to the tanks had leaked at approximately 2.5 – 8.5 ft. bgs. The as-built 
diagram can be observed in Appendix D. In addition, contamination was discovered underneath 
the tanks during the decommissioning process at approximately 8 ft. bgs which originated from 
the leaking pipes.  The Washington State Department of Ecology (Ecology) was contacted to 
report the confirmed leaking underground storage tanks (LUSTs) at the Site.  Ecology issued an 
Environmental Report Tracking System (ERTS) # 657540 for the confirmed release. 
 
On June 17, 2015, three stockpile samples collected from beneath the USTs were delivered to 
OnSite Environmental Inc. to determine the tank contents, concentration of the contaminants in 
the soils, and to obtain disposal approval for the tank contents following the decommissioning 
process. The initial analytical results confirmed that the soils were impacted with diesel-range 
and heavy oil-range hydrocarbons exceeding MTCA Method A Cleanup Levels (CULs). 
 

3.0 UNDERGROUND STORAGE TANK DECOMMISSIONING AND CLOSURE 
  

3.1 Notifications 
Prior to removing the USTs from the Site, Trent Ensminger of WSDOT submitted a 30-Day 
Notice of Intent to Decommission UST(s) to Ecology, as required by WAC 173-360-385.  A 30-
day waiver was granted by Andrew Imke of Ecology to proceed with the decommissioning 
process prior to the 30 days. 
 
3.2 UST Closure Method / Tank Information 
On May 14, 2015, WSDOT retained Anderson Environmental Contracting (Anderson) to 
decommission the three (3) double-walled USTs, which began June 15, 2015.  The UST closures 
were performed in general accordance with Chapter 173-360 WAC, “Underground Storage Tank 
Statue & Regulations”, “Guidance for Site Checks and Site Assessments for Underground 
Storage Tanks” (Publication 90-52), April 2003 revision, published by Ecology, and MTCA 
Chapter 173-340 WAC.   
 
The USTs were approximately 14.5 ft. in length and 7.9 ft. in diameter. The bottoms of all three 
tanks were approximately 8 ft. bgs.  The USTs were in excellent condition with no visible holes 
or evidence of compromised structural integrity.  The USTs were empty with the exception of 
residual product and sludge at the bottom of each tank. Approximately 400-gallons total product, 
sludge, water and rinsate were pumped from the USTs.  The Marine Chemist, Joe Tevelt inserted 
carbon dioxide to inert the tanks.  Air monitoring using a five-gas meter registered a lower 
explosive limit (LEL) of 0 parts per million (ppm) and oxygen level of less than 5%. The USTs 
were triple rinsed and all rinsate was pumped for disposal.  After King County Fire Marshal, Al 
Devit verified the decommissioning process and cleared the tanks for removal; the USTs were 
transported by Marine Vacuum Services Inc. to their facility for disposal. Photographs of the 
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decommissioning are shown in Appendix C and copies of UST closure and site assessment 
forms, certificates and receipts pertinent to the tank removal are provided in Appendix E. 

4.0 FIELD INVESTIGATION FOR CHARACTERIZATION 

4.1 Confirmation Soil Sampling 
Routine field screening was conducted during the removal of the UST, including the use of 
visual (soil discoloration) observations and olfactory, and use of a photoionization detector 
(PID), and sheen testing.  Field screening observations were used as the basis for identification 
of contamination during excavation that would be stockpiled for disposal, as well as for selection 
of appropriate confirmation sample locations for laboratory analysis as required.  A target PID 
reading of 10 ppm was utilized to evaluate if excavated soils were considered impacted.  
Excavated soil with field screening results above 10 ppm or visual indications of contamination 
was segregated and temporarily stockpiled and placed on plastic and bermed.  
 
A site-specific SAP was prepared by the HazMat Program for the scheduled field work activities. 
A copy of this document is held on file by the HazMat Program.  All field screening, sampling, 
and transporting of samples were conducted in general accordance of WSDOT Quality 
Assurance Plan for Field Screening and Disposal Characterization for Petroleum Contamination 
(QAP) prepared by GeoEngineers on October 26, 2012 as referenced in Attachment F.   
 
Field screening identified the extent of contamination to be approximately 11.5 – 12 ft. bgs to the 
extent of the concrete slabs used to anchor the USTs as shown in Appendix D.  The excavator 
operator was instructed to over-excavate between the concrete slabs to approximately 12.5 - 13 
ft. bgs to collect the bottom confirmation sample below the USTs.  The approximate delineation 
size of the excavation pit was 45 ft. in length x 50 ft. wide.  A total of five confirmation samples 
(SFS – UST – B1, SFS – UST – N, SFS – UST – E, SFS – UST – S, and SFS – UST – W) were 
collected at the base of the excavation approximately 12 ft. bgs, except SFS – UST – E which 
was collected at 10 ft. bgs.  A sample was collected from bottom of the UST location between 
the south side of the concrete slabs of the UST2 - Dx and UST3 – Gx tanks known as B; and one 
sample from each of the sidewalls of the four (4) cardinal directions identified as north (N), east 
(E), south (S) and west (W). The samples henceforth will be identified as SFS-B1, SFS-N, SFS-
E, SFS-S, and SFS-E.  All samples were delivered to OnSite Environmental Inc, in Redmond, 
Washington via courier for analysis on June 18 and 23, 2015.  The samples were analyzed for 
Ecology Method Northwest Total Petroleum Hydrocarbons—Gasoline Extended (NWTPH-Gx); 
NWTPH-Diesel Extended (Dx); Volatile Organics using Environmental Protection Act (EPA) 
Method 8260B; Semivolatile Organics using EPA Method 8270, Resource Conservation and 
Recovery Act (RCRA) 8 Metals (arsenic, barium, cadmium, chromium, lead, mercury, selenium, 
and silver), and Polychlorinated Biphenyls using EPA Method 8082.  All gasoline-range 
petroleum hydrocarbons and VOCs were collected using EPA Method 5035A, and analyzed with 
the appropriate methods as shown below. 
 
4.2 Stockpile Sampling 
During site cleanup activities, and as discussed above, excavated soils were segregated based on 
field screening results.  Three stockpile samples (SFS – SP1, SFS – SP2, and SFS – SP3) were 
collected to obtain authorization for direct haul and disposal purposes. The samples were 
collected where field screening indicated the likelihood of encountering the highest 
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concentration of contaminated soil approximately 6 – 12 inches beneath the surface of the 
stockpile.  All gasoline-range petroleum hydrocarbons and VOCs were collected using EPA 
Method 5035A, and analyzed with the appropriate methods as shown below. 
 
Stockpile samples were delivered to OnSite Environmental Inc., in Redmond, Washington on 
June 17, 2015 via courier. The samples were analyzed for NWTPH-Gx; NWTPH-Dx; VOCs 
using EPA Method 8260B; Semivolatile Organics using EPA Method 8270, and RCRA 8 Metals 
(arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver). 
 
4.3 Soil Disposal 
Approximately 561.81 tons of suspected or confirmed contamination was stockpiled and hauled 
to Waste Management located at 70 South Alaska Street, Seattle, Washington. The waste 
disposal receipts and manifest are located in Appendix G. 
 
4.4 Groundwater 
Groundwater was observed infiltrating from the bottom of the excavation beginning at 
approximately 8.5 ft. bgs to the maximum depth of excavation of 12-13 ft. bgs. On June 22, 
2015, Marine Vacuum Inc. pumped approximately 400 gallons of suspected contaminated water 
from the bottom of the excavation. 
 

5.0 Laboratory Analytical Results 
 
5.1 Analytical Results  
All of the analytical data were deemed acceptable. Individual chemical constituents detected in 
each soil sample were evaluated against the MTCA Method A CULs for unrestricted land use 
(Ecology, 2007 [Revised 2013]) and WAC 173-303 Dangerous Waste Regulations (Ecology, 
2009 [Revised 2014]) to characterize the soil for disposal.  The detected constituents for the 
confirmation samples are summarized below.  The analytical results for both the confirmation 
sampling and the stockpile sampling are in Table 1, and the analytical data report is presented in 
Appendix H. 
 
5.2 Confirmation Samples 
 
Gasoline-Range Petroleum Hydrocarbons 
There were no detected concentrations of gasoline-range hydrocarbons in any of the 
confirmation samples. 
 
BTEX  
There were no detected concentrations of BTEX at or above CULs for any of the confirmation 
samples. 
 
 
 
 
Diesel-Range and Lube Oil-Range Petroleum Hydrocarbons 
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There were no detected concentrations of diesel in any of the confirmation samples except 
samples SFS – B1 and SFS – S with a concentration of 50 mg/kg and 340 mg/kg, respectively, 
well below the CUL of 2,000 mg/kg.  In addition, there were no detected concentrations of oil-
range hydrocarbons except in sample SFS – W with a concentration of 75 mg/kg, well below the 
CUL of 2,000 mg/kg. 
 
Semivolatile Organics 
 
cPAHs and Naphthalenes 
All confirmation samples were non-detect for cPAHs, and Naphthalenes except in sample SFS – 
W with a concentration of 0.0009 mg/kg and 0.043 mg/kg, respectively, well below the cPAH 
CUL of 0.1 mg/kg  and the Naphthalene CUL of 5 mg/kg. The cPAH is calculated using the 
Total Toxic Equivalent Concentration (TTEC). TTEC is the sum of each individual cPAH 
concentration multiplied by its corresponding Toxicity Equivalency Factor (TEF). 
 
RCRA 8 Metals 
Barium, chromium and/or lead were detected in all soil samples at concentrations less than the 
MTCA Method A or B CULs, or near background levels found in the Puget Sound Area.  All 
other metals were not detected. 
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6.0 SUMMARY AND CONCLUSIONS 
Based on the findings of the site assessment and site characterization, it was confirmed 
that there was a release at the WSDOT TEF Fueling Facility located at King County 
Parcel number 5679500270, 3700 9th Avenue South, Seattle, WA 98134 within Township 
24 North, Range 4 East and Section 17.  The release appears to be the result of structural 
failure from the piping system leading from the pump island to the USTs.  The USTs 
were in excellent condition with no signs of leaking or structural damage. In accordance 
with WAC 173-360-390, a site assessment was conducted to determine if a release had 
occurred as part of the permanent closure process. A site characterization was conducted 
pursuant to WAC 173-360-399 and as required per MTCA Chapter 173-340-450 WAC 
following the confirmed release by the site assessment. 
 
Approximately 561.81tons of suspected or confirmed contaminated soil was excavated, 
stockpiled and hauled to Waste Management located at 70 South Alaska Street, Seattle, 
Washington.  The approximate delineation boundary of the UST excavation pit was 45 ft. 
in length and 50 ft. wide.  A total of five (5) discreet grab samples were collected, one (1) 
from the base of the UST excavation approximately 12-13 ft. bgs between the concrete 
anchoring slabs of UST2-Dx and UST3-Gx identified as SFS – B1, one from the 
interface of each sidewall in the four (4) cardinal directions. All four (4) sidewall samples 
except SFS-E were collected at approximately 12 ft. bgs.  Because the soils below 5 ft. 
bgs in the vicinity of SFS-E were classified as poorly graded silt, the contamination was 
confined to the upper depth, therefore, after over-excavating; a sample was collected at 
approximately 10 ft. bgs. 
 
Based off of the analytical results and field screening, all analyses for the confirmation 
samples were either non-detect or well below MTCA Method A CULs. While 
groundwater was identified as shallow as 8.5 ft. bgs, the groundwater at the maximum 
depth of 12-13 ft. bgs is most likely not impacted above MTCA Method A CULs since 
the soils were shown to be clean or well below MTCA Method A CULs.  On June 22, 
2015, Marine Vacuum Inc. pumped approximately 400 gallons of suspected 
contaminated water from the bottom of the excavation.  The tank removals and 
subsequent remedial work has removed the contaminated soil; thereby eliminating the 
source of the contamination associated with the USTs.  The Site was backfilled with 
clean material and paved.  There is no additional environmental investigation warranted 
at this time as there is no immediate threat to human health or the environment, and it is 
recommended that this site location be awarded a No Further Action.  
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LIMITATIONS 
No other party is entitled to rely on the information, conclusions, and recommendations 
included in this report without the express written consent of the WSDOT HazMat 
Program.  Further, the reuse of the information, conclusions, and recommendations 
provided herein for extensions of the project or for any other project without review and 
authorization by the WSDOT HazMat Program shall be at the user’s sole risk.  Questions 
regarding this report should be directed to Trent Ensminger at (360) 570-2587.   
 
 
 
 
Thank you. 
 

 
         
Trent Ensminger                
WSDOT Hazardous Materials Specialist      
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Figure 1. Site Vicinity Map 
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Figure 2. UST and Sampling Location Map 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



WSDOT Signal Fuel Site USTs Removal and Site Characterization – Field Map 
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**All Laboratory results are in milligram per kilogram (mg/kg)** 
**MTCA – Model Toxics Control Act, WAC 173-340. All laboratory results were compared to MTCA Method A cleanup criteria for unrestricted land 
use.** 
**All results that exceed MTCA Method A Cleanup Levels are highlighted in yellow** 

SFS – B1 
Petroleum Hydrocarbons     RCRA 8 Metals 
Gasoline - ND             Arsenic – ND 
Diesel – 50              Barium – 33 
Lube Oil - ND             Cadmium – ND 
Benzene – 0.0025             Chromium – 39 
Toluene – 0.013             Lead – ND 
Ethyl Benzene - ND             Selenium – ND 
Xylene – 0.0036             Silver – ND 
              Mercury - ND 

SFS - W 

SFS – N 
Petroleum Hydrocarbons     RCRA 8 Metals 
Gasoline - ND             Arsenic – ND 
Diesel - ND             Barium – 59 
Lube Oil - ND             Cadmium – ND 
Benzene - ND             Chromium – 37 
Toluene - ND             Lead – ND 
Ethyl Benzene - ND             Selenium – ND 
Xylene - ND             Silver – ND 
              Mercury – ND 

SFS - N 

SFS – E 
Petroleum Hydrocarbons     RCRA 8 Metals 
Gasoline - ND             Arsenic – ND 
Diesel - ND             Barium – 110 
Lube Oil - ND             Cadmium – ND 
Benzene - ND             Chromium – 62 
Toluene - ND             Lead – 10 
Ethyl Benzene - ND             Selenium – ND 
Xylene - ND             Silver – ND 
              Mercury – ND 

SFS – S 

SFS – S 
Petroleum Hydrocarbons     RCRA 8 Metals 
Gasoline - ND             Arsenic – ND 
Diesel - 340             Barium – 27 
Lube Oil - ND             Cadmium – ND 
Benzene - ND             Chromium – 14 
Toluene - ND             Lead – ND 
Ethyl Benzene - ND             Selenium – ND 
Xylene – ND             Silver – ND 
              Mercury - ND 

SFS – W 
Petroleum Hydrocarbons     RCRA 8 Metals 
Gasoline - ND             Arsenic – ND 
Diesel - ND             Barium – 120 
Lube Oil - 75             Cadmium – ND 
Benzene - ND             Chromium – 69 
Toluene - ND             Lead – 6.2 
Ethyl Benzene – ND               Selenium – ND 
Xylene – ND             Silver – ND 
              Mercury – ND 
cPAHs – 0.0009        Naphthalene – 0.043 

UST1 - Gx UST2 - Dx 

9th Avenue South 

Pump Island 

Natural Gas Line 

UST3 - Gx Concrete Anchor Slabs 

UST Piping System 

SFS – E 

W
SDOT Electrician Office 

Utility Pipes 
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Analyte Units MTCA Method A Natural Back Ground Levels 
for Puget Sound 

Gasoline  (mg/kg) 30 N/A ND ND ND ND ND ND ND ND
Diesel Range Organics  (mg/kg) 2,000 N/A 50 ND ND 340 ND 2,700 4,500 2,600

Lube Oil  (mg/kg) 2,000 N/A ND ND ND ND 75 ND 4,800 ND

Arsenic  (mg/kg) 20 6 ND ND ND ND ND ND ND ND
Barium  (mg/kg) N/A 2 33 59 110 27 120 28 27 30

Cadmium  (mg/kg) 2 1 ND ND ND ND ND ND ND ND

Chromium  (mg/kg) 2,000 27 39 37 62 14 69 21 23 23

Lead  (mg/kg) 250 17 ND ND 10 ND 6.2 ND ND ND
Selenium  (mg/kg) N/A N/A ND ND ND ND ND ND ND ND

Silver  (mg/kg) N/A N/A ND ND ND ND ND ND ND ND
Mercury  (mg/kg) 2 0 ND ND ND ND ND ND ND ND

Benzene  (mg/kg) 0.03 N/A 0.0025 ND ND ND ND ND ND ND
Toluene (mg/kg) 7 N/A 0.013 ND ND ND ND ND ND ND

Ethyl Benzene (mg/kg) 6 N/A ND ND ND ND ND ND ND ND
Total Xylene  (mg/kg) 9 N/A 0.0036 ND ND ND ND ND ND ND

PCBs  (mg/kg) 1 N/A ND ND ND ND ND ND ND ND

cPAHs  (mg/kg) 5 N/A ND ND ND ND 0.0009 0.0027 0.3775 0.0127

Napthalene  (mg/kg) 5 N/A ND ND ND ND 0.043 0.632 6.82 3.71

SFS - W

PCBs

BTEX

Semivolatile Organics

Notes -
*MTCA - Model Toxics Control Act, WAC 173-340.  All laboratory results were compared to MTCA Method A cleanup levels for unrestricted land use. 
*Highlighted cells indicate concentrations exceed Ecology's  MTCA Method A Cleanup Levels.
* ND - not detected
*N/A - not applicable

WSDOT Signals Fuel Site - Summarized Analytical Data

SP1 SP2 SP3

Cleanup Levels and Background Levels

SFS - B1 SFS - N

Total Petroleum Hydrocarbons

RCRA 8 Metals 

SFS - E SFS - S



Appendix A – Historical Real Estate and Sanborn Maps 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Appendix B – LUST Cleanup Report 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 





Appendix C – Photographs 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



1991 UST Retrofit Photos 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 















2015 UST Decommissioning Photos 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



   
Pump Island – Gx, Dx, Gx     Tank Location and Risers 
 

   
WSDOT Electrician Office  WSDOT Signals Facility 
 

   
Pump Island and eastern extent of UST excavation 
 
 
 



   
Marine Vacuum Inc. Pumping and Rinsing Tanks; Marine Chemist Inerting Tanks 

 

   
 Piping system leading from island to tanks 
 

   
 
 



   
 
 

   
 
 

   
 
 



   
 
 

   
 
 

   
 
 



   
 
 

   
 

   
 
 
 
 
 
 



Appendix D – As-built of the UST Fuel System 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 







Appendix E – UST Closure and Decommissioning Documents 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 













































Appendix F – Sampling Quality and Procedures (QAP) 
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INTRODUCTION 

The purpose of this document is to provide guidance for Washington State Department of 

Transportation (WSDOT) staff on the typical soil and water sampling methodology to characterize 

soil for disposal and/or reuse at petroleum-contaminated sites.  

SOIL SAMPLING 

Determining the Correct Number of Soil Samples 

The number of samples necessary to characterize a soil pile will vary depending on site-specific 

conditions and the local health department or disposal site requirements.  This section provides 

guidance for typical requirements.  The hazardous materials specialist should contact the waste 

disposal facility prior to completing sampling to confirm sampling requirements.  

Soil Volume Calculation 

The volume of soil can be calculated based on the configuration and size of the stockpile.  Soil is 

generally stockpiled as a pyramid (point at top) or a prism (equal height across the top).   

 

 

 

 

 

 

 

 

 

 

Number of Samples to Collect 

The Washington State Department of Ecology (Ecology) provides recommendations for the number 

of samples to adequately characterize soil for disposal based on the volume of soil.  The 

recommendations are summarized in Table 1.  

 

 
H 

L 

W 

W = width 

H = height 

L = length 

Volume of Prism = (L x W x H)/2 

Prism 

H 

L 

W 

W = width 

H = height 

L = length 

Volume of Pyramid = (L x W x H)/3 

Pyramid 
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TABLE 1.  TYPICAL NUMBER OF SAMPLES TO ADEQUATELY CHARACTERIZE SOIL STOCKPILES 

Cubic Yards of Soil Number of Samples for Chemical Analysis 

0 to 100 3 

101 to 500 5 

501 to 1,000 7 

1,001 to 2,000 10 

>2,000 10 + 1 for each additional 500 cubic yards 

Source: https://fortress.wa.gov/ecy/publications/publications/1009057.pdf 

Field Screening 

Field screening results are used as a general guideline to assess areas of possible 

petroleum-related contamination.  The field screening methods used include: 1) visual screening, 

2) water sheen screening and 3) headspace vapor screening using a Photo Ionization Detector 

(PID) calibrated to isobutylene.   

Field screening results are site specific.  The effectiveness of field screening varies with 

temperature, moisture content, organic content, soil type and type and age of contaminant.  The 

presence or absence of a sheen or headspace vapors does not necessarily indicate the presence 

or absence of petroleum hydrocarbons. 

Visual 

Visual screening consists of observing soil for stains indicative of petroleum-related contamination.  

Visual screening is generally more effective when contamination is related to heavy petroleum 

hydrocarbons or the hydrocarbon concentrations are high.   

Sheen 

Water sheen screening involves placing soil in a pan of water and observing the water surface for 

signs of sheen.  Sheen screening may detect both volatile and nonvolatile petroleum hydrocarbons, 

but is more effective at detecting middle distillate (diesel) and heavy petroleum hydrocarbons.  

Sheens observed are classified as follows: 

No Sheen (NS) No visible sheen on the water surface. 

Slight Sheen (SS) Light, colorless, dull sheen; spread is irregular, not rapid; sheen 

dissipates rapidly.  Natural organic matter in the soil may produce a 

slight sheen. 

Moderate Sheen (MS) Light to heavy sheen; may have some color/iridescence; spread is 

irregular to flowing, may be rapid; few remaining areas of no sheen 

on the water surface. 

Heavy Sheen (HS) Heavy sheen with color/iridescence; spread is rapid; entire water 

surface may be covered with sheen. 

Note: False positive results may be generated by the presence of decaying organic matter and iron 

bacteria.  These sheens, unlike oil sheens, can typically be broken up when agitated or disturbed. 

https://fortress.wa.gov/ecy/publications/publications/1009057.pdf
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Headspace Vapor Analysis 

Headspace vapor screening targets volatile petroleum hydrocarbon compounds (gasoline).  

Headspace vapor screening involves placing a soil sample in a sealed container and measuring the 

vapors with an organic vapor detector.  WSDOT typically uses a MiniRae 2000 PID for headspace 

vapor screening. 

The process for measuring head space vapors consists of the following: 

■ Place approximately two cups of soil in a plastic bag. 

■ Seal the bag and shake the soil to volatilize the contaminants in the soil. 

■ Insert the probe of the instrument inside the back and measure the vapor concentration.  Care 

should be taken to not let air escape from the bag while inserting the PID and during 

stabilization.  The maximum PID measurement should be recorded. 

CALIBRATION OF EQUIPMENT  

Calibration and calibration checks facilitate accurate and reliable field measurements.  At the start 

of the field day, the PID should be calibrated per manufacturer’s instructions using isobutylene gas.  

The PID should be checked and recalibrated as necessary with isobutylene gas during field 

activities if anomalous results are occurring.  The calibration instructions for the MiniRae 2000 PID 

are included in Appendix A.  Water vapor and high humidity can suppress the response to organic 

vapors.  If the PID is providing anomalous results and not calibrating correctly, it may assist the 

functioning of the equipment to place it in a running vehicle with the defrost running. 

Calibration records specific to each item of equipment should be maintained.  Calibration or 

operational checks should be documented in field or laboratory notebooks.  The equipment serial 

number or other ID number should be included in all types of calibration records so that the 

calibration history can be readily followed. 

Sampling Methodology 

Sample Containers and Labeling 

Required sample containers may be different from different laboratories.  The typical containers 

required for petroleum-related constituents are summarized on Table 2.   Confirmation of sample 

container requirements should be verified with the laboratory. 

Soil stockpile(s) should be identified in consecutive order and describe the source of the material.  

An example identification system labels the first stockpile as “STK-A-Foundation-1”, where STK- is 

stockpile and -A identifies alphabetically the consecutive order of the stockpile(s), –Foundation 

describes the location the soil was sourced, and -1 describes the first soil sample collected from 

stockpile A.  

The hazardous material specialist shall keep documentation of the soil samples collected and 

approximate volume for future reference. 
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TABLE 2. TYPICAL SOIL SAMPLE CONTAINERS – ONSITE ENVIRONMENTAL, INC. 

Analysis Method 
Holding 

Time 
Containers Per One Soil Sample 

Fuel Station Sites 

Gasoline Range Organics with BTEX 
NWTPH-Gx/ EPA 8021B 

per Method 5035A 
14 days 

1 VOA vial (40mL)s 

Without stir bars, preserved with 5 

mL of Methanol 1 & 2 

1 four ounce jar for dry weight 

Diesel & Heavy Oil Range Organics NWTPH-Dx 14 days 

8 oz Jar 
RCRA 8 or MTCA 5 Metals or Total Lead 

EPA6020/7470 or EPA 

6020 
28 days  

Volatile Organic Compounds  

(includes napthalenes) 
EPA 8260B 14 days 

2 VOA vial (40mL)s 

Without stir bars, preserved with 5 

mL Methanol 1 & 2 

2 VOA vial (40mL)s 

With stir bars, preserved with 5 mL 

Sodium bisulfate 1 & 2 

1 four ounce jar for dry weight3 

Semi Volatile Organic Compounds 

(includes PAHs and naphthalenes) 3 
EPA8270 / SIM 14 days  

PCBs  EPA 8082 None 8 oz Jar 

David Baumeister/dbaumeister@onsite-env.com/(425)883-3881 

Overnight Mail to:   

OnSite Environmental, Inc., 14648 NE 95th Street, Redmond, WA 98052 

Notes: 

1 Methanol preserved VOAs should not be stored longer than 6 months.  Its good practice to recycle them every three months 

because eventually the preservative evaporates (depending on how they are stored) which can lead to results with higher 

concentrations.  Samples do not have to be preserved with methanol if samples are submitted to the lab within 48 hours.  

However, we prefer to use methanol in order to extend the holding time from 48 hours to 14 days to allow for overnight 

mailing and/or extended field work. 

2 For 5 milliliters of methanol, collect 5 grams of soil.  It is not critical to be 100% accurate, but it is preferred for soil to be at 

least 5 grams.  Less than 4.5 grams or too greater than 6 grams soil can present issues during chemical analysis.  The EPA 

Method 5035 sampling handle and syringe ensures that the proper amount of soil is collected. 

3 The 4 oz jar is necessary for dry weight analysis. 

Sample Collection 

The stockpile should be divided into equal sections based on the number of samples to be 

collected.  Soil samples should be collected from the stockpiles at a frequency as described above 

or as specified by the potential end use disposal facility.  Three-point composite grab samples 

should be collected with hand tools 6 to 12 inches beneath the surface of the stockpile.  The 

material should be collected using a clean, stainless steel spoon/trowel or directly using a clean, 

gloved hand and placed in a clean stainless steel bowl or plastic bag.  The samples should be 

placed in pre-cleaned, previously unused sample jars supplied by a subcontracted laboratory after 

the soil has been homogenized.  The samples should be placed in a cooler on ice for transport to 

the laboratory.   
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SW-846 METHOD 5035A  

The EPA document “Test Methods for Evaluating Solid Waste, SW-846,” describes a closed-system 

purge-and-trap process for the collection, preparation and analysis of volatile organic 

compounds (VOCs) including gasoline-range petroleum hydrocarbon in soils, sediments, and solid 

waste.  This closed-system purge-and-trap process is known as Method 5035A 

Method 5035A provides details regarding the three options available for sample collection.  Each 

option requires different sample containers and volume of soil.  The individual laboratory may 

prefer a specific option.  The WSDOT hazardous material specialist should coordinate with the 

individual laboratory to evaluate the preferred method for each site.  The options are as follows: 

■ Option 1 - Lab Preservation  

Sample collection will require the following: 

 Two pre-weighed vials containing a small magnetic stir bar for low level analysis.  

 One pre-weighed vial for medium-high level analysis.  

 One 4-ounce jar for percent total solids determination.  

 Filled vials need to be frozen to between –7oC and –20oC within 48 hours of sample 

collection.  Store samples at 4oC prior to initiating freezing.  

■ Option 2 – Field Preservation 

Sample collection and preservation in the field will require the following: 

 Two sodium bisulfate preserved, pre-weighed vials for low level analysis.  

 One methanol preserved, pre-weighed vial for medium level analysis.  

 One 4-ounce jar for percent total solids determination.  

 Methanol is flammable.  If samples will be shipped to the laboratory via couriers such 

as, UPS or Federal Express, DOT labeling requirements must be met.  Contact the lab 

for additional information concerning labeling requirements.  

■ Option 3 – EncoreTM Samplers 

Sample collection using EnCoreTM samplers will require: 

 Two EnCoreTM 5g samplers for low level analysis.  

One1 EnCoreTM 5g sampler for medium level analysis.  

 One 4-ounce jar for percent total solids determination.  

 T-handle for sampling.  

WATER SAMPLING 

Sampling Frequency 

Water samples are typically collected from the first batch of water generated from a single location 

(i.e., foundation or trench).  Additional water samples are typically not necessary unless conditions 

change or if required by the disposal facility. 
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Sampling Methodology 

Sample Containers and Labeling 

Required sample containers may be different from different laboratories.  The typical containers 

required for petroleum-related constituents are summarized on Table 3.  Confirmation of sample 

container requirements should be verified with the laboratory. 

Water tanks should be identified in consecutive order and describe the source of the material.  An 

example identification system labels the first tank as “W-A-Foundation”, where W is for water 

and -A  identifies alphabetically the consecutive order of the tank(s) and –Foundation describes the 

location the water was sourced. 

The hazardous material specialist shall keep documentation of the water samples collected and 

approximate volume for future reference. 

TABLE 3. TYPICAL WATER SAMPLE CONTAINERS – ONSITE ENVIRONMENTAL, INC. 

Analysis Method Holding Time 
Containers Per One Water 

Sample 

Fuel Station Sites 

Gasoline Range Organics with 

BTEX 
NWTPH-Gx/ EPA 8021B 14 days 

3 VOA vials (40mLs) 

HCL preserved 

Diesel & Heavy Oil Range Organics NWTPH-Dx 14 days 2 (0.5L Amber glass) with HCl 

RCRA 8 or MTCA 5 Meals or Total 

Lead 

EPA6020/7470 or EPA 

6010 

28 days = 

Mercury 

6 months = other 

metals 

Total Metals - 1 HDPE (0.5L poly) 

preserved with HNO3 and not 

filtered in the field 

Dissolved Metals  - Field Filtered - 

1 HDPE (0.5L poly) preserved with 

HNO3 

Not field filtered - 1 HDPE (0.5L 

poly) 

Volatile Organic Compounds EPA 8260B 14 days 
5 VOA vials (40mL)s 

HCL preserved 

Semi Volatile Organic Compounds 

(includes PAHs and naphthalenes) 
EPA8270 / SIM 7 days 2 (1L Amber glass) unpreserved 

PCBs  EPA 8082 none 2 (1L Amber glass) unpreserved 

2 VOA containers should be filled carefully to minimize turbulence and aeration, and must be absolutely free of bubbles, with 

no headspace.  Do not to overfill the container and loose preservative.  Maintain in a cooler at 4o C for the duration of the 

sampling and transportation period. 

David Baumeister/dbaumeister@onsite-env.com/(425)883-3881 

Overnight Mail to: 

OnSite Environmental, Inc., 14648 NE 95th Street, Redmond, WA 98052 
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Sample Collection 

Water will likely be captured and stored in temporary storage tanks or other portable containment 

structures.  A sample should be collected from a discharge port on the tank or from within the tank 

or containment structure using a bailer.  The bailers should be dropped to within 1 foot of the 

bottom of the tank.  

The samples should be placed in pre-cleaned, previously unused sample containers supplied by a 

subcontracted laboratory.  The samples should be labeled and placed in a cooler on ice for 

transport to the laboratory.  Sample handling should follow appropriate chain-of-custody (COC) 

procedures from sample collection through analysis. 

VOCs/Gasoline-Range Petroleum Hydrocarbons  

Water samples for VOCs and gasoline-range petroleum hydrocarbons are typically collected into 

40-milliliter glass vials with a preservative.  The following procedure should be followed for 

collecting volatile water samples to prevent the loss of VOCs. 

■ Open sample vial.  Tip the vial slightly so that the water flows down the sidewall of the 

container.  

■ Bring vial to an upright position as it fills.  Fill just to the point of overflowing; there should be a 

“reverse” meniscus, or a small dome of water just above the top of the bottle.  

■ Seal the vial so that no air bubbles are trapped.  Make sure the Teflon side of the liner is in 

contact with the water.  The Teflon side appears more white and shiny than the backside of the 

liner. 

■ Turn the vial upside down and gently tap the cap on a solid surface.  If any bubbles are evident, 

open the vial and add few more drops of water.  If bubbles are still evident, dispose of the vial 

and start the process again with a new clean bottle. 

CHEMICAL ANALYSIS 

The soil and water samples should be submitted for chemical analysis based on the chemicals of 

concern identified from previous historical and subsurface investigations.  Table 4 describes typical 

petroleum related sources and chemical analysis required under MTCA rule Table 830-1.  The 

chemical analysis shown in Table 4 is intended to cover the requirements for disposal at RCRA 

Subtitle D landfill, inert waste pit site or reuse on the project.  Initial analysis may be required for 

disposal at a RCRA Subtitle D landfill if total concentrations exceed the values shown in Table 5.  If 

the source of the potential contamination is unknown, the WSDOT hazardous materials specialist 

should coordinate with disposal facility to evaluate chemical analysis required for disposal.  

Ecology guidance regarding reuse of petroleum-impacted soil is included in Appendix B.   

  



NWTPH-GXx NWTPH-Dx

PAHs by EPA 

Method 8270 

Sim

EPA 

Method 

8082

Chemical 

Specific

Categories of Petroleum Products

Gasoline-Range 

Petroleum 

Hydrocarbons

Diesel- and Oil-

Range Petroleum 

Hydrocarbons BTEX MTBE EDB EDC Naphthalenes HVOCS

Other Fuel Additives 

and Blending 

Compounds 
1

cPAHs Lead
2

Cadmium, Chromium, Nickel and 

Zinc PCBs

Other Site 

Contaminants

Gasoline-Range Petroleum Hydrocarbons

Automotive Gasoline

Aviation Gasoline

Automotive Racing Fuel

Mineral Spirits

Naptha

Stoddard Solvents

Middle Distillates/Diesel-Range Petroleum Hydrocarbons

Diesel No. 1

Kerosene

Diesel No. 2

Diesel and Biodiesel Mixtures

Home Heating Oil

Jet Fuel

Light Oil

Heavy Oil-Range Petroleum Hydrocarbons

Bunker C

No. 4 Fuel Oil

No. 5 Fuel Oil

No. 6 Fuel Oil

Products included under waste oil prior to use

Mineral Oil (Subset of Heavy Oil That is Highly Refined)

Insulating Oil

Waste Oil 

Engine Lubricating Oil

Hydraulic Fluid

Industrial Process Oils

Metalworking Oils and Lubricants

Refrigeration/Compressor Oil

Transmission/Differential Oil

Preferred Practical Quantitation Limit (mg/kg) 5 25

0.005 for each 

isomer 0.001 0.001 0.001

0.5 for each 

naphthalene 0.005 for each VOC 0.02

0.05 for each 

cPAH 0.1 0.1, 0.5, 0.1, 5 respectively 0.04 Chemical Specific

Note: 
1 

Other fuel additives and blending compounds consist of Tertiary-butyl alcohol (TBA), tertiary-amyl methyl ether (TAME), ethyl tertieary-butyl ether (ETBE), methanol and ethanol.

VOCs = Volatile Organic Compounds MTCA = Model Toxics Control Act

BTEX = Benzene, Toulene, Ethylbenzene, Xylenes TCLP = Toxicity Characteristic Leaching Procedure

MTBE = Methyl tert-butyl ether RCRA = Resource Conservation and Recovery Act

EDB = 1,2-Dibromoethane EPA = Environmental Protection Agency

EDC = 1,2-dichloroethane

HVOCs = Halogenated Volatile Organic Compounds

PAHs =  Polycyclic Aromatic Hydrocarbons

cPAHs = carcinogenic Polycyclic Aromatic Hydrocarbons

PCBS = Polychlorinated Bienphyls

X

X

X X XX X X

X

X XX X

X

X

X

X

X X X X X X X

X X X

X X X

    
2  

Only lead is required  by Ecology MTCA rule, however the disposal facility will likely require RCRA Metals (arsenic, barium, cadmium, chromium, lead, mercury, silver and selenium) and follow-up TCLP

           if the total concentration is 20 times the WAC 173-303-100 Dangerous Waste Regulation Maximum Concentration of Contaminants for the Toxicity Characteristic.

X

TABLE 4
CATEGORIES OF PETROLEUM PRODUCTS AND TYPICAL CHEMICAL ANALYSIS REQUIRED FOR DISPOSAL

QUALITY ASSURANCE PLAN FOR FIELD SCREENING AND DISPOSAL CHARACTERIZATION FOR PETROLEUM CONTAMINATION

X X X X

Metals by EPA Method 6000/7000 SeriesVOCs by EPA Method 8260 or 8021

File No. 0180-302-00

Table 4 | October 26, 2012



QUALITY ASSURANCE PLAN FOR FIELD SCREENING AND DISPOSAL CHARACTERIZATION FOR PETROLEUM CONTAMINATION  

Page 8  | October 26, 2012 | GeoEngineers, Inc. 
File No. 0180-302-00, Task 100 

TABLE 5. GUIDELINES FOR ANALYTICAL METHODS AND MAXIMUM ALLOWABLE LEVELS 

 

 

Provided by 

Allied Waste 
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QUALITY CONTROL AND QUALITY ASSURANCE SAMPLE STORAGE 

Data Quality Objectives 

The quality assurance objective for technical data is to collect environmental monitoring data of 

known, acceptable and documentable quality.  The QA objectives established for the project are: 

■ Implement the procedures outlined herein for field sampling, sample custody, equipment 

operation and calibration, laboratory analysis, and data reporting that will facilitate consistency 

and thoroughness of data generated. 

■ Achieve the acceptable level of confidence and quality required so that data generated are 

scientifically valid and of known and documented quality.  This will be performed by 

establishing criteria for precision, accuracy, representativeness, completeness and 

comparability, and by testing data against these criteria. 

The sampling design, field procedures, laboratory procedures, and quality control (QC) procedures 

are set up to provide high-quality data.  Specific data quality factors that may affect data usability 

include quantitative factors (detection limits, precision, and accuracy) and qualitative factors 

(comparability).  The measurement quality objectives (MQO) associated with the data quality 

factors are discussed below. 

Detection Limits 

Analytical methods have quantitative limitations at a given statistical level of confidence that are 

often expressed as the method detection limit (MDL).  Although results reported near the MDL 

provide insight to site conditions, quality assurance dictates that analytical methods achieve a 

consistently reliable level of detection known as the practical quantitation limit (PQL), which is 

typically demonstrated with the lowest point of a linear calibration.  The contract laboratory will 

provide numerical results for all analytes and report them as detected above the PQL or 

undetected at the PQL. 

The PQL for the target analytes are presented in Table 4 for soil.  These reporting limits were 

obtained from Ecology’s Guidance for Remediation of Petroleum Contaminated Sites (Publication 

No. 10-09-057).  The PQLs in Table 4 that are considered target reporting limits (TRLs) because 

several factors may influence final reporting limits.  First, moisture and other physical conditions of 

soil affect detection limits.  Second, analytical procedures may require sample dilutions or other 

practices to accurately quantify a particular analyte at concentrations above the range of the 

instrument.  The effect is that other analytes could be reported as undetected but at a value higher 

than a specified TRL.  Data users must be aware that high non-detect values, although correctly 

reported, can bias statistical summaries and careful interpretation is required to correctly 

characterize site conditions. 

Precision 

Precision is the measure of mutual agreement among replicate or duplicate measurements of an 

analyte from the same sample and applies to field duplicate or split samples, replicate analyses, 

and duplicate spiked environmental samples (matrix spike duplicates).  The closer the measured 

values are to each other, the more precise the measurement process.  Precision error may affect 

data usefulness.  Good precision is indicative of relative consistency and comparability between 
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different samples.  Precision will be expressed as the relative percent difference (RPD) for spike 

sample comparisons of various matrices and field duplicate comparisons.   

This value is calculated by: 

 

 Where: 

  D1 = Concentration of analyte in sample. 

  D2 = Concentration of analyte in duplicate sample. 

The calculation applies to split samples, replicate analyses, duplicate spiked environmental 

samples (matrix spike duplicates) and laboratory control duplicates.  The RPD will be calculated for 

samples and compared to the applicable criteria.  Precision can also be expressed as the percent 

difference (%D) between replicate analyses.  Persons performing the evaluation must review the 

pertinent document (USEPA, 2004) that addresses criteria exceedances and courses of action.  

Project RPD goals for all analyses are 35 percent for water samples and 50 percent for soil 

samples, unless the primary and duplicate sample results are less than five times the MRL, in 

which case RPD goals will not apply for data quality assessment purposes.  

Accuracy 

Accuracy is a measure of bias in the analytic process.  The closer the measurement value is to the 

true value, the greater the accuracy.  This measure is defined as the difference between the 

reported values versus the actual value and is often measured with the addition of a known 

compound to a sample.  The amount of known compound reported in the sample, or percent 

recovery, assists in determining the performance of the analytical system in correctly quantifying 

the compounds of interest.  Since most environmental data collected represent one point spatially 

and temporally rather than an average of values, accuracy plays a greater role than precision in 

assessing the results.  In general, if the percent recovery is low, non-detect results may indicate 

that compounds of interest are not present when in fact these compounds are present.  Detected 

compounds may be biased low or reported at a value less than actual environmental conditions.  

The reverse is true when recoveries are high.  Non-detect values are considered accurate while 

detected results may be higher than the true value. 

For most accuracy will be expressed as the percent recovery of a known surrogate spike, matrix 

spike, or laboratory control sample (blank spike), concentration: 

 

  

Persons performing the evaluation must review the pertinent document (USEPA, 2004) that 

addresses criteria exceedances and courses of action.   
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Comparability 

Comparability expresses the confidence with which one set of data can be compared to another.  

Although numeric goals do not exist for comparability, a statement on comparability will be 

prepared to determine overall usefulness of data sets, following the determination of both 

precision and accuracy. 

Holding Times 

Holding times are defined as the time between sample collection and extraction, sample collection 

and analysis, or sample extraction and analysis.  Some analytical methods specify a holding time 

for analysis only.  For many methods, holding times may be extended by sample preservation 

techniques in the field.  If a sample exceeds a holding time, then the results may be biased low.  

Holding times are presented in Table 4. 

Sample Handling and Custody 

Sample Storage 

Individual samples should be placed in a cooler with “blue ice” or double-bagged “wet ice” 

immediately after they are collected.  The objective of the cold storage should be to attain a sample 

temperature of 4 degrees Celsius.  Holding times should be observed during sample storage.   

Sample Shipment 

The samples should be transported and delivered to the analytical laboratory in coolers.  Field 

personnel should transport and hand-deliver samples to the laboratory or to a laboratory courier for 

analysis. 

Chain-Of-Custody Records 

Field personnel are responsible for the security of samples from the time the samples are collected 

until the samples have been received by the laboratory or courier.  A COC form should be 

completed at the end of the field day for samples being shipped to the laboratory.  Information to 

be included on the COC form includes: 

■ Project name and number. 

■ Sample identification numbers. 

■ Date and time of sampling. 

■ Sample matrix and number of containers from each sampling point, including preservatives 

used. 

■ Analyses to be performed or samples to be archived. 

■ Names of sampling personnel and transfer of custody acknowledgment spaces. 

Field personnel shall retain carbon copies and place the original and remaining copies in a plastic 

bag, placed within the cooler or taped to the inside lid of the cooler before sealing the container for 

transport.  This record should accompany the samples during transit by the field team member or 

courier to the laboratory. 
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Laboratory Custody Procedures 

The laboratory should follow their standard operating procedures (SOPs) to document sample 

handling from time of receipt (sample log-in) to reporting.  Documentation should include at a 

minimum, the analysts name or initial, and the time and date of analysis. 

Field Documentation 

Field documentation provides important information about potential problems or special 

circumstances surrounding sample collection.  Field personnel should maintain daily field logs 

while on site.  Entries in the field logs and associated sample documentation forms should be 

made in waterproof ink on Rite-in-the-Rain paper, or waterproof ink on standard paper. Corrections 

should consist of line-out deletions that are initialed and dated.  Individual logs should become part 

of the project files. 

At a minimum, the following information should be recorded during the collection of each sample: 

1. Sample location and description 

2. Sampler’s name(s) 

3. Date and time of sample collection 

4. Type of sample 

5. Type of sampling equipment used 

6. Field instrument readings as appropriate 

7. Field observations and details that are pertinent to the integrity/condition of the samples 

(e.g., weather conditions, performance of the sampling equipment, sample depth control, etc.) 

8. Sample preservation 

In addition to the sampling information, the following specific information also should be recorded 

in the field log for each day of sampling: 

9. Names of team members  

10. Time of Property arrival/departure 

11. Other personnel present at the Property as appropriate 

12. Summary of pertinent meetings or discussions with regulatory agency 

13. Deviations from sampling plans, site safety plans and QAPP procedures 

14. Changes in personnel and responsibilities with reasons for the changes 

15. Levels of safety protection 

16. Calibration readings for any equipment used and equipment model and serial number 
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Photographs 

All photographs taken of field activities will be documented with the following information noted in 

the field notebook: 

■ Date, time and location of photograph taken; 

■ Description of photograph taken; 

■ Reasons photograph was taken; 

■ Sequential number of the photograph and the film roll number (if film is used); and 

■ Viewing direction. 

Digital photographs will be reviewed in the field using the camera view screen to assess 

photographic quality and the need to retake the photograph. 

SAMPLING EQUIPMENT DECONTAMINATION 

Reusable sampling equipment (stainless steel bowls, etc.) that comes in contact with soil should 

be decontaminated before each use.  Decontamination procedures for this equipment should 

consist of the following:  1) wash with non-phosphate detergent solution (Alconox and distilled 

water), 2) rinse with distilled water, and 3) second distilled water rinse.  Field personnel should 

limit cross-contamination by changing gloves between sampling events or more frequently as 

needed.  Wash water used to decontaminate the sampling equipment is expected to be de minimis 

and shall be disposed of onto the soil/water that is being characterized for disposal. 

SPECIAL TRAINING AND CERTIFICATION 

All personnel conducting sampling activities must  have successfully completed the required 

Occupational Safety and Health Administration (OSHA) 40-hour Hazardous Waste Operations and 

Emergency Response (HAZWOPER) training program per 29 Code of Federal Regulations (CFR) 

1910.120.  Additionally, these individuals must have completed an annual eight-hour refresher 

training within the previous year.   

Prior to starting field activities, all personnel working should be briefed on potential site hazards, 

health and safety procedures, and sampling procedures. After completion of this training, all 

personnel will be required to sign an acknowledgement form verifying that they have completed the 

task-specific training. 

REFERENCES 

U.S. Environmental Protection Agency (USEPA), “Contract Laboratory Program National Functional 

Guidelines for Inorganic Data Review, OSWER 9240.1-45, EPA 540-R-04-004.”  

October 2004. 
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Washington State Department of Ecology (Ecology), “Guidance for Remediation of Petroleum 

Contaminated Sites, Publication 10-09-057” dated September 2011. 

Washington State Department of Ecology (Ecology), “Implementation Memorandum, #5, Collecting 

and Preparing Samples for VOC Analysis, Publication 04-09-087,” dated June 2004.
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12.0  REUSE OF PETROLEUM-CONTAMINATED SOILS 

Ecology recognizes that cleanup of petroleum-contaminated sites is expensive.  Landfilling of 
contaminated soils and the associated transportation costs greatly increases cleanup costs and 
contribute to greenhouse gas production. Heavily contaminated soils, of course, must be 
properly treated or disposed of to ensure that human health and the environment remain 
protected. However, for moderately or lightly contaminated soils, or soils with most of the 
contamination removed by treatment, a number of alternatives exist.   

Under Washington State’s Solid Waste and Hazardous Waste laws, one of the highest 
priorities for managing waste is to recycle or reuse waste materials. MTCA also states that 
remedial actions should provide for permanent solutions to the maximum extent practical. 
Consistent with these statutory priorities, Ecology offers the guidelines for best management 
practices in this section to facilitate the productive reuse of petroleum-contaminated soils 
generated by petroleum contaminated site cleanups.  Soils managed consistent with these 
guidelines will most likely be protective of human health and the environment based on 
Ecology’s past experience. Soils with contaminants other than petroleum-related are not 
addressed by these guidelines and these guidelines should not be used for these soils. 

Petroleum contaminated soils are considered solid waste and, as such, are regulated by local 
health departments/districts. Some local health departments/districts may require a permit for 
reuse of these soils or have more restrictive reuse regulations.  Use of these soils in public 
rights of way or easements is typically controlled by the local public works department.  Use 
of these soils may also be subject to local land use laws and shoreline regulations.  These 
agencies should be consulted before reusing the soil in accordance with these guidelines.  

Petroleum contaminated soils generated by the cleanup of regulated UST facilities are exempt 
from most of the dangerous waste management requirements under WAC 173-303-071(3)(t).  
But other types of petroleum contaminated soil are not exempt.  While the values in this table 
are generally well below concentrations that are likely to trigger regulation of the soil as a 
hazardous waste, if the soil was classified as a hazardous waste prior to treatment, or contains 
a listed waste, it may still be a regulated hazardous waste even with low contaminant levels. If 
this is a potential concern at a site, the soil will likely need to be managed as hazardous waste.  
Consult with Ecology’s Hazardous Waste & Toxics Reduction Program in these cases.  For 
more information see: http://www.ecy.wa.gov/programs/hwtr/index.html.  

The general guidance in this section should not be construed as an endorsement of the reuse 
of any particular soils or a guarantee that any particular soils can be safely reused. All reuse 
decisions need to be made in the context of the individual site in compliance with all 
applicable laws.  This section is not in any way intended to substitute for best professional 
judgment or override state or local regulatory requirements. Furthermore, reuse of petroleum-
contaminated soils consistent with this section does not relieve any party of any resulting 
liability, including but not limited to MTCA liability, common law liability for nuisance 
conditions or a reduction in property value caused by aesthetic issues like odors, should a 
subsequent problem arise.  

http://www.ecy.wa.gov/programs/hwtr/index.html
tdeome
Text Box
Obtained from Washington State Department of Ecology's Guidance for Remediation of Petroleum Contaminated Sites, Publication No. 10-09-057, dated September 2011
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Persons may propose another site-specific basis for the reuse of petroleum-contaminated soil.  
This will require detailed site-specific characterization of the soil composition and variability 
(including testing for equivalent carbon fractions) and bioassays.  A risk assessment 
evaluating all potential exposure pathways would also need to be conducted.  This 
information will need to be submitted to Ecology’s Waste to Resources Program and the local 
Health Department/District. 

12.1 Factors Considered in the Development of Soil Re-use Categories 

Table 12.1 provides recommended categories for reuse of petroleum contaminated soils. 
These values are based on evaluation of multiple potential exposure pathways and other 
considerations. Several values in Table 12.1 are more stringent than the Method A MTCA soil 
cleanup levels. There are several reasons for this: 

• The solid waste handling standards, Chapter 173-350 WAC, apply to soils containing 
“harmful substances” removed during a cleanup.  As noted below, petroleum-
contaminated soils can cause harm in ways not considered under the MTCA Method A 
cleanup levels.   

• For a variety of reasons, the Method A table values do not consider all potential exposure 
pathways and assume exposure conditions that may not be protective at all sites. For 
example, under Method A the soil is assumed to not impact surface water and terrestrial 
ecological risk is addressed separately. Under MTCA, Ecology has the authority to 
require more stringent cleanup levels than the Method A values on a site-specific basis. It 
is not practical to apply that level of site-specific judgment to reuse. 

• Cleanup sites are typically cleaned to concentrations below the Method A cleanup levels 
to ensure the cleanup levels are met. However, the reuse categories set maximum not to 
exceed concentrations. Thus, for a given concentration, a soil reused under these 
guidelines is likely to have a higher TPH concentration than soil remaining after cleanup. 

• At cleanup sites, it is possible to find out if the site was once contaminated through a site 
assessment or review of historical uses and cleanup records. However, because soil 
meeting these reuse categories can be reused on uncontaminated properties, property 
owners and workers will most likely not have similar information available and thus are 
unlikely to take any precautions regarding exposure. 

• There is no state-wide permitting process controlling where soils meeting the reuse 
categories are used or requiring institutional controls to limit exposures.  

• More data is available now than was available when the Method A soil cleanup levels 
were developed. This data indicates there is considerable product variability and this 
variability has been taken into account in developing these reuse categories. 

• PCB-contaminated soils are not recommended for any reuse because of the persistence, 
toxicity and bioaccumulation potential of these compounds. This is consistent with 
Ecology’s approach to regulation of these chemical mixtures under other authorities. 
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12.2 How to Determine Compliance with Soil Re-use Categories  

Soils proposed for reuse should be tested for the parameters specified in Table 12.1, 
consistent with Table 7.2 for the product being cleaned up. The frequency of testing should be 
consistent with Table 6.9 for stockpiled soil, with the volume consisting of the amount of soil 
planned for reuse in any given reuse project, or a suitable alternative sampling plan submitted 
to the local regulatory agency for approval.  To conform with these reuse categories, no 
sample should exceed the recommended values. If one or more samples exceed the 
recommended values, Ecology recommends that portion of the soil represented by that test 
result be separated from the other soil and appropriately disposed of. Soil samples bracketing 
the area should be taken to confirm whether the remainder of the soil qualifies for the selected 
category. 

12.3 Soil Reuse Categories 

Table 12.1 identifies four categories for re-use of petroleum contaminated soil.  Table 12.2 
describes uses and limitations for the four categories of soil.  The footnotes to Table 12.1 are 
considered part of this Table and must be considered when reusing soils as specified in these 
tables. 

While it is expected most petroleum contaminated soils will have been subjected to treatment 
prior to reuse, this is not a prerequisite for use of these guidelines.  It may be possible, for 
example, through careful field screening using the methods described in Section 5 and 
segregation during excavation, to separate soils on the outer fringe of contamination or above 
the release that are only slighted contaminated.  These soils may meet a particular soil reuse 
category without treatment. 
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Table 12.1 Guidelines for Reuse of Petroleum-Contaminated Soil 

 

 

Parameter 

 

 

Analytical 
Method 

Soil Category (8)(9)(10) 

1 

No detectable 
Petroleum 

Components 
 

(mg/kg)  

2 

Commercial Fill 
Above Water 

Table 
(mg/kg)  

3 

Paving Base 
Material & 

Road 
Construction 

(mg/kg)  

4 

Landfill Daily Cover 
or Asphalt 

Manufacturing 

(mg/kg)  

Total Petroleum Hydrocarbons (1)(2)  See Table 7.1 for petroleum products that fall within these categories. 

Gasoline Range 
Organics 

NWTPH-Gx <5 5 - 30 >30 - 100 >100 

Diesel Range Organics NWTPH-Dx <25 25 - 200 >200 - 500 >500 

Heavy Fuels and Oils* NWTPH-Dx <100 100 - 200 >200 – 500 >500 

Mineral Oil NWTPH-Dx <100 100 - 200 >200 – 500 >500 

Volatile Petroleum Components 

Benzene SW8260B <0.005 0.005 - 0.03 0.03 or less See Table 12.2 

Ethyl benzene SW8260B <0.005 0.005 - 6 6 or less >6 

Toluene SW8260B <0.005 0.005 - 7 7  or less >7 

Xylenes (3) SW8260B <0.015 0.015 - 9 9 or less >9 

Fuel Additives & Blending Components  

(MTBE) Methyl Tert-
Butyl Ether 

SW8260B <0.005 0.005 - 0.1 0.1 or less >0.1 

Lead SW6010A <17 17 - 50 >50 - 220 See Table 12.2 

Other Petroleum Components  

Polychlorinated (4) 
Biphenyls (PCBs) 

SW8082 <0.04 <0.04 <0.04 See Table 12.2 

Naphthalenes (5) SW8260B <0.05 0.05 - 5 5 or less >5 

cPAHs (6) SW8270C <0.05 0.05 - 0.1 >0.1 - 2 >2 

Other Petroleum Characteristics (Applies to soils contaminated with any petroleum product.) 

Odors Smell No detectable 
odor 

   

Staining Visual No unusual 
color or staining 

   

Sheen Test See Footnote 
 # 7 

No visible sheen    

IMPORTANT:  See Table 12.2 and the footnotes to this Table on the following pages! 
Test soil for the parameters specified in Table 7.2. 
*Does NOT include waste oil contaminated soils, which should be disposed of in a landfill. 
 “<” means less than; “>” means greater than 
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Table 12.2 Description and Recommended Best Management Practices for Soil Categories in Table 12.1 (continues on next page) 

Category Acceptable Uses Limitations 

Category 1 Soils: Soils with no 
detectable/ quantifiable levels of 
petroleum hydrocarbons or 
constituents using the analytical 
methods listed in Table 7.3 and 
are not suspected of being 
contaminated with any other 
hazardous substances.  

• Can be used anywhere the 
use is allowed under other 
regulations.  

• Any use allowed for 
Category 2, 3 & 4 soils. 

• These soils may have a slight petroleum odor, depending on the sensitivity of individuals, and this 
should be considered when reusing these soils. 

Category 2 Soils: Soils with 
residual levels of petroleum 
hydrocarbons that could have 
adverse impacts on the 
environment in some 
circumstances.  

• Any use allowed for 
Category 3 & 4 soils. 

• Backfill at cleanup sites 
above the water table. 

• Fill in commercial or 
industrial areas above the 
water table. 

• Road and bridge 
embankment construction in 
areas above the water table. 

• Should be placed above the highest anticipated high water table. If seasonal groundwater elevation 
information is not available, place at least 10 feet above the current water table. 

• Should not be placed within 100 feet of any private drinking water well or within the 10 year 
wellhead protection area of a public water supply well. 

• Should not be placed in or directly adjacent to wetlands or surface water where contact with water 
is possible. 

• Should not be placed under a surface water infiltration facility or septic drain field. 
• Any other limitations in state or local regulations. 

Category 3 Soils:  Soils with 
moderate levels of residual 
petroleum contamination that 
could have adverse impacts on 
the environment unless re-used 
in carefully controlled 
situations. 

• Any use allowed for 
Category 4 soils. 

• Use as pavement base 
material under public and 
private paved streets and 
roads. 

• Use as pavement base 
material under commercial 
and industrial parking lots.  
 

• Should be placed above the highest anticipated high water table. If seasonal ground water elevation 
information is not available, place at least 10 feet above the water table. 

• Should be a maximum of 2 feet thick to minimize potential for leaching or vapor impacts. 
• Should not be placed within 100 feet of any private drinking water well or within the 10 year 

wellhead protection area of a public water supply well. 
• Should not be placed in or directly adjacent to wetlands or surface water. 
• Should not be placed under a surface water infiltration facility or septic drain field. 
• When exposed, runoff from area in use should be contained or treated to prevent entrance to storm 

drains, surface water or wetlands. 
• Any other limitations in state or local regulations. 
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Table 12.2 Description and Recommended Best Management Practices for Soil Categories in Table 12.1 (continued) 

Category Acceptable Uses Limitations 

Category 4 Soils: Soils 
with high levels of 
petroleum contamination 
that should not be re-used 
except in very limited 
circumstances. 

• Use in the manufacture of 
asphalt. 

• Use as daily cover in a 
lined municipal solid waste 
or limited purpose landfill 
provided this is allowed 
under the landfill operating 
permit. 

Landfill Limitations:  
The soil should be tested for and pass the following tests: 
 Free liquids test.  Soils that contain free liquids cannot be landfilled without treatment. 
 TCLP for lead and benzene.  Unless exempt under WAC 173-303-071(3)(t), soils that fail a TCLP for 

lead or benzene must be disposed of as hazardous waste. 
 Flammability test.  Soils that fail this test must be disposed of as hazardous waste. 
 Bioassay test under WAC 173-303-100(5). Soils that fail this test must be disposed of as hazardous 

waste. 
 PCBs.  Soils with a total PCB content of 2 ppm or more must be disposed of as hazardous waste. 
Soil used for daily cover should be stockpiled within the landfill lined fill area. 

 Soil containing more than 10,000 mg/kg TPH should be buried immediately with other wastes or daily 
covered to limit potential worker exposure. 

 Any additional limitations specified in the landfill permit or in other state or local regulations. 
Asphalt Manufacturing Limitations:  
Soil storage areas should be contained in a bermed area to minimize contact with surface water runoff from 
adjacent areas. Runoff from storage areas should be considered contaminated until tested to prove 
otherwise. 
Soil storage areas should also be lined and covered with a roof or secured tarp to minimize contact with 
precipitation and potential groundwater contamination. Leachate from storage areas should be considered 
contaminated until tested to prove otherwise. 
The soil should be tested for and pass the following tests: 
 TCLP for lead and benzene.  Unless exempt under WAC 173-303-071(3)(t), soils that fail a TCLP for 

lead or benzene must be disposed of as hazardous waste. 
 Flammability test.  Soils that fail this test must be disposed of as hazardous waste. 
 Bioassay test under WAC 173-303-100(5). Soils that fail this test must be disposed of as hazardous 

waste. 
 No detectable levels of PCBs in soil (<0.04 mg/kg).  
Precautions should be taken to minimize worker exposure to soil storage piles and any dust or vapors from 
these piles prior to feeding into the asphalt batch plant.  

IMPORTANT:  See the following page for additional information! 
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Notes to Table 12.1: 

Contaminated soils can be treated to achieve these concentrations but dilution with clean soil to 
achieve these concentrations is a violation of Washington State solid and hazardous waste laws.  

(1) See Table 7.1 for a description of what products fall within these general categories. If the product 
released is unknown, use the limitations for gasoline range organics. If the soil is contaminated from 
releases from more than one product, use the limitations for both products. For example, if the release 
is a mixture of gasoline and diesel, the soil should be tested for components of both gas and diesel and 
the limitations for both fuels and their components used.  

(2) The concentrations for diesel, heavy oil and mineral oil are not additive. Use the TPH product 
category most closely representing the TPH mixture and apply the limitations for that product to the 
mixture. The reuse of waste oil contaminated soil is not allowed due to the wide variety of 
contaminants likely to be present. 

(3) Value is total of m, o, & p xylenes.  

(4) Value is the total of all PCBs. Only heavy oil and mineral oil contaminated soils need to be tested 
for PCBs.  Soil contaminated with a spill from a regulated PCB containing device must be disposed of 
in a TSCA permitted landfill, regardless of the PCB concentration.  Other PCB contaminated soils 
may be disposed of in a municipal solid waste landfill permitted to receive such materials, provided 
the concentration does not exceed 2 ppm PCBs (WAC 173-303-9904). 

(5) Value is total of naphthalene, 1-methyl naphthalene and 2-methyl naphthalene. Only diesel and 
heavy oil contaminated soils need to be tested for naphthalenes. 

(6) The value is the benzo(a)pyrene equivalent concentration of the following seven cPAHs, using the 
procedures in WAC 173-340-708(8). The seven cPAHs are as follows: benz(a)anthracene; 
benzo(b)fluoranthene; benzo(k)fluoranthene; benzo(a)pyrene; chrysene; dibenz(a,h)anthracene; and, 
indeno(1,2,3-cd)pyrene. Only diesel and heavy oil contaminated soils need to be tested for cPAHs.  
Soils contaminated with more than 1% polycyclic aromatic hydrocarbons, as that term is defined in 
WAC 173-303-040 (which is more expansive than the above list), must be disposed of as hazardous 
waste. 

(7) No visible sheen observed on water when approximately one tablespoon of soil placed in 
approximately ½ liter of water held in a shallow pan (like a gold pan or similar container). 

(8) A soil in a lower category can be used for uses specified in any higher category. This means that: 

• A category 1 soil can be used for any use specified in categories 1, 2, 3 and 4.  

• A category 2 soil can be used for any use specified in categories 2, 3 and 4.  

• A categories 3 soil can be used for any use specified in categories 3 and 4. 

(9) If an environmental site assessment or soil or groundwater analyses indicate contaminants other 
than common petroleum constituents and naturally occurring levels of metals are likely to be 
present in the soil of interest at the site (for example, solvents or pesticides), do not reuse the soil. 
The soil should instead be treated using appropriate technology to address all contaminants or 
landfilled at a solid waste or hazardous waste facility permitted to receive these materials. 

(10) Soils in categories 2, 3 and 4 should be stockpiled consistent with the soil storage 
recommendations in Section 11.3 of this guidance. 
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Appendix H – Analytical Data 
 



OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
14648 NE 95th Street, Redmond, WA  98052  (425) 883-3881 
 
 
 
 
June 18, 2015 
 
 
 
 
 
Trent Ensminger 
Washington State Department of Transportation 
HAZ-MAT 
2214 RW Johnson Road SW; MS 47332 
Tumwater, WA  98512-6111 
 
 
Re: Analytical Data for Project Signals Fuel Site 
 Laboratory Reference No. 1506-183 
 
 
Dear Trent: 
 
Enclosed are the analytical results and associated quality control data for samples submitted on June 17, 2015. 
 
The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt.  If you 
require longer storage, please contact the laboratory. 
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions concerning the data, 
or need additional information, please feel free to call me. 
 
Sincerely, 

 
 
David Baumeister 
Project Manager 
 
 
 
Enclosures 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

 
Case Narrative 

 
Samples were collected on June 17, 2015 and received by the laboratory on June 17, 2015.  They were maintained at the 
laboratory at a temperature of 2oC to 6oC.    
 
Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below. 
 
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
 
 
NWTPH Gx Analysis 
 
Per EPA Method 5035A, samples were received by the laboratory in pre-weighed 40 mL VOA vials within 48 hours of 
sample collection.  They were stored in a freezer at between -7oC and -20oC until extraction or analysis.  
 
 
Volatiles EPA 8260C Analysis 
 
Per EPA Method 5035A, samples were received by the laboratory in pre-weighed 40 mL VOA vials within 48 hours of 
sample collection.  They were stored in a freezer at between -7oC and -20oC until extraction or analysis.  
 
Some MTCA Method A cleanup levels are non-achievable for samples SFS-SP2 and SFS-SP3 due to the necessary 
dilutions of the samples. 
 
 
Semivolatiles EPA 8270D/SIM Analysis 
 
Samples SFS-SP1, SFS-SP2 and SFS-SP3 had one surrogate recovery out of control limits.  This is within allowance 
of our standard operation procedure as long as the recovery is above 10%. 
 
 
Total Metals EPA 6010C/7471B Analysis 
 
Due to the high concentration of Barium in the QC sample, the amount spiked was insufficient for meaningful 
MS/MSD recovery data. The Spike Blank recovery was 96%.  
 
 
Please note that any other QA/QC issues associated with these extractions and analyses will be indicated 
with a footnote reference and discussed in detail on the Data Qualifier page. 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

NWTPH-Gx 
 
Matrix: Soil       
Units: mg/kg (ppm)       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID: SFS-SP1      
Laboratory ID: 06-183-01           
Gasoline ND 9.4 NWTPH-Gx 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
Fluorobenzene 75 68-123      
        
Client ID: SFS-SP2      
Laboratory ID: 06-183-02           
Gasoline ND 8.7 NWTPH-Gx 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
Fluorobenzene 78 68-123      
        
Client ID: SFS-SP3      
Laboratory ID: 06-183-03           
Gasoline ND 6.5 NWTPH-Gx 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
Fluorobenzene 77 68-123      
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

NWTPH-Gx 
QUALITY CONTROL 

 
Matrix: Soil       
Units: mg/kg (ppm)       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
METHOD BLANK       
Laboratory ID: MB0618S1           
Gasoline ND 5.0 NWTPH-Gx 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
Fluorobenzene 79 68-123      
 
 
       Source Percent Recovery  RPD  
Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 
DUPLICATE             
Laboratory ID: 06-181-03                     
    ORIG DUP                     
Gasoline ND ND  NA NA  NA NA NA 30  
Surrogate:                         
Fluorobenzene       89 91 68-123    
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

NWTPH-Dx 
 
Matrix: Soil       
Units: mg/Kg (ppm)       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID: SFS-SP1      
Laboratory ID: 06-183-01           
Diesel Fuel #2 2700 27 NWTPH-Dx 6-18-15 6-18-15  
Lube Oil Range Organics ND 150 NWTPH-Dx 6-18-15 6-18-15 U1 
Surrogate: Percent Recovery Control Limits     
o-Terphenyl 121 50-150     
        
        
Client ID: SFS-SP2      
Laboratory ID: 06-183-02           
Diesel Fuel #2 4500 140 NWTPH-Dx 6-18-15 6-19-15  
Lube Oil Range Organics 4900 270 NWTPH-Dx 6-18-15 6-19-15   
Surrogate: Percent Recovery Control Limits     
o-Terphenyl 123 50-150     
        
        
Client ID: SFS-SP3      
Laboratory ID: 06-183-03           
Diesel Fuel #2 2600 27 NWTPH-Dx 6-18-15 6-18-15  
Lube Oil Range Organics ND 92 NWTPH-Dx 6-18-15 6-18-15 U1 
Surrogate: Percent Recovery Control Limits     
o-Terphenyl 112 50-150     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

NWTPH-Dx 
QUALITY CONTROL 

 
Matrix: Soil       
Units: mg/Kg (ppm)       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
METHOD BLANK       
Laboratory ID: MB0618S1           
Diesel Range Organics ND 25 NWTPH-Dx 6-18-15 6-18-15  
Lube Oil Range Organics ND 50 NWTPH-Dx 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
o-Terphenyl 125 50-150     
 
 
       Source Percent Recovery  RPD  
Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 
DUPLICATE             
Laboratory ID: 06-144-02                     
    ORIG DUP                     
Diesel Fuel #1 2190 1010  NA NA  NA NA 74 NA  
Lube Oil Range ND ND   NA NA   NA NA NA NA   
Surrogate:             
o-Terphenyl       94 116 50-150    
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

VOLATILES EPA 8260C 
page 1 of 2 

 
Matrix: Soil       
Units: mg/kg       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID: SFS-SP1      
Laboratory ID: 06-183-01           
Dichlorodifluoromethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Chloromethane ND 0.0031 EPA 8260C 6-19-15 6-19-15  
Vinyl Chloride ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Bromomethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Chloroethane ND 0.0031 EPA 8260C 6-19-15 6-19-15  
Trichlorofluoromethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,1-Dichloroethene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Acetone ND 0.0063 EPA 8260C 6-19-15 6-19-15  
Iodomethane ND 0.0031 EPA 8260C 6-19-15 6-19-15  
Carbon Disulfide 0.00065 0.00063 EPA 8260C 6-19-15 6-19-15  
Methylene Chloride ND 0.0031 EPA 8260C 6-19-15 6-19-15  
(trans) 1,2-Dichloroethene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Methyl t-Butyl Ether ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,1-Dichloroethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Vinyl Acetate ND 0.0031 EPA 8260C 6-19-15 6-19-15  
2,2-Dichloropropane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
(cis) 1,2-Dichloroethene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
2-Butanone ND 0.0031 EPA 8260C 6-19-15 6-19-15  
Bromochloromethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Chloroform ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,1,1-Trichloroethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Carbon Tetrachloride ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,1-Dichloropropene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Benzene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,2-Dichloroethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Trichloroethene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,2-Dichloropropane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Dibromomethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Bromodichloromethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
2-Chloroethyl Vinyl Ether ND 0.0031 EPA 8260C 6-19-15 6-19-15  
(cis) 1,3-Dichloropropene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Methyl Isobutyl Ketone ND 0.0031 EPA 8260C 6-19-15 6-19-15  
Toluene ND 0.0031 EPA 8260C 6-19-15 6-19-15  
(trans) 1,3-Dichloropropene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

VOLATILES EPA 8260C 
page 2 of 2 

 
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID: SFS-SP1      
Laboratory ID: 06-183-01           
1,1,2-Trichloroethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Tetrachloroethene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,3-Dichloropropane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
2-Hexanone ND 0.0031 EPA 8260C 6-19-15 6-19-15  
Dibromochloromethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,2-Dibromoethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Chlorobenzene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,1,1,2-Tetrachloroethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Ethylbenzene 0.00077 0.00063 EPA 8260C 6-19-15 6-19-15  
m,p-Xylene ND 0.0013 EPA 8260C 6-19-15 6-19-15  
o-Xylene 0.00086 0.00063 EPA 8260C 6-19-15 6-19-15  
Styrene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Bromoform ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Isopropylbenzene 0.032 0.00063 EPA 8260C 6-19-15 6-19-15  
Bromobenzene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,1,2,2-Tetrachloroethane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,2,3-Trichloropropane ND 0.00063 EPA 8260C 6-19-15 6-19-15  
n-Propylbenzene 0.084 0.00063 EPA 8260C 6-19-15 6-19-15  
2-Chlorotoluene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
4-Chlorotoluene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,3,5-Trimethylbenzene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
tert-Butylbenzene 0.0021 0.00063 EPA 8260C 6-19-15 6-19-15  
1,2,4-Trimethylbenzene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
sec-Butylbenzene 0.11 0.00063 EPA 8260C 6-19-15 6-19-15  
1,3-Dichlorobenzene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
p-Isopropyltoluene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,4-Dichlorobenzene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,2-Dichlorobenzene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
n-Butylbenzene 0.068 0.00063 EPA 8260C 6-19-15 6-19-15  
1,2-Dibromo-3-chloropropane ND 0.0031 EPA 8260C 6-19-15 6-19-15  
1,2,4-Trichlorobenzene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Hexachlorobutadiene ND 0.0031 EPA 8260C 6-19-15 6-19-15  
Naphthalene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
1,2,3-Trichlorobenzene ND 0.00063 EPA 8260C 6-19-15 6-19-15  
Surrogate: Percent Recovery Control Limits         
Dibromofluoromethane 88 76-131     
Toluene-d8 93 82-129     
4-Bromofluorobenzene 160 79-126    Q 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

VOLATILES EPA 8260C 
page 1 of 2 

 
Matrix: Soil       
Units: mg/kg       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID: SFS-SP2      
Laboratory ID: 06-183-02           
Dichlorodifluoromethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
Chloromethane ND 0.19 EPA 8260C 6-18-15 6-18-15  
Vinyl Chloride ND 0.038 EPA 8260C 6-18-15 6-18-15  
Bromomethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
Chloroethane ND 0.19 EPA 8260C 6-18-15 6-18-15  
Trichlorofluoromethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,1-Dichloroethene ND 0.038 EPA 8260C 6-18-15 6-18-15  
Acetone ND 0.38 EPA 8260C 6-18-15 6-18-15  
Iodomethane ND 0.19 EPA 8260C 6-18-15 6-18-15  
Carbon Disulfide ND 0.038 EPA 8260C 6-18-15 6-18-15  
Methylene Chloride ND 0.19 EPA 8260C 6-18-15 6-18-15  
(trans) 1,2-Dichloroethene ND 0.038 EPA 8260C 6-18-15 6-18-15  
Methyl t-Butyl Ether ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,1-Dichloroethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
Vinyl Acetate ND 0.19 EPA 8260C 6-18-15 6-18-15  
2,2-Dichloropropane ND 0.038 EPA 8260C 6-18-15 6-18-15  
(cis) 1,2-Dichloroethene ND 0.038 EPA 8260C 6-18-15 6-18-15  
2-Butanone ND 0.19 EPA 8260C 6-18-15 6-18-15  
Bromochloromethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
Chloroform ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,1,1-Trichloroethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
Carbon Tetrachloride ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,1-Dichloropropene ND 0.038 EPA 8260C 6-18-15 6-18-15  
Benzene ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,2-Dichloroethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
Trichloroethene ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,2-Dichloropropane ND 0.038 EPA 8260C 6-18-15 6-18-15  
Dibromomethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
Bromodichloromethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
2-Chloroethyl Vinyl Ether ND 0.19 EPA 8260C 6-18-15 6-18-15  
(cis) 1,3-Dichloropropene ND 0.038 EPA 8260C 6-18-15 6-18-15  
Methyl Isobutyl Ketone ND 0.19 EPA 8260C 6-18-15 6-18-15  
Toluene ND 0.19 EPA 8260C 6-18-15 6-18-15  
(trans) 1,3-Dichloropropene ND 0.038 EPA 8260C 6-18-15 6-18-15  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

VOLATILES EPA 8260C 
page 2 of 2 

 
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID: SFS-SP2      
Laboratory ID: 06-183-02           
1,1,2-Trichloroethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
Tetrachloroethene ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,3-Dichloropropane ND 0.038 EPA 8260C 6-18-15 6-18-15  
2-Hexanone ND 0.19 EPA 8260C 6-18-15 6-18-15  
Dibromochloromethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,2-Dibromoethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
Chlorobenzene ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,1,1,2-Tetrachloroethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
Ethylbenzene ND 0.038 EPA 8260C 6-18-15 6-18-15  
m,p-Xylene ND 0.076 EPA 8260C 6-18-15 6-18-15  
o-Xylene ND 0.038 EPA 8260C 6-18-15 6-18-15  
Styrene ND 0.038 EPA 8260C 6-18-15 6-18-15  
Bromoform ND 0.038 EPA 8260C 6-18-15 6-18-15  
Isopropylbenzene 0.12 0.038 EPA 8260C 6-18-15 6-18-15  
Bromobenzene ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,1,2,2-Tetrachloroethane ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,2,3-Trichloropropane ND 0.038 EPA 8260C 6-18-15 6-18-15  
n-Propylbenzene 0.26 0.038 EPA 8260C 6-18-15 6-18-15  
2-Chlorotoluene ND 0.038 EPA 8260C 6-18-15 6-18-15  
4-Chlorotoluene ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,3,5-Trimethylbenzene ND 0.038 EPA 8260C 6-18-15 6-18-15  
tert-Butylbenzene ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,2,4-Trimethylbenzene 0.061 0.038 EPA 8260C 6-18-15 6-18-15  
sec-Butylbenzene 0.41 0.038 EPA 8260C 6-18-15 6-18-15  
1,3-Dichlorobenzene ND 0.038 EPA 8260C 6-18-15 6-18-15  
p-Isopropyltoluene ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,4-Dichlorobenzene ND 0.038 EPA 8260C 6-18-15 6-18-15  
1,2-Dichlorobenzene ND 0.038 EPA 8260C 6-18-15 6-18-15  
n-Butylbenzene 0.44 0.038 EPA 8260C 6-18-15 6-18-15  
1,2-Dibromo-3-chloropropane ND 0.19 EPA 8260C 6-18-15 6-18-15  
1,2,4-Trichlorobenzene ND 0.038 EPA 8260C 6-18-15 6-18-15  
Hexachlorobutadiene ND 0.19 EPA 8260C 6-18-15 6-18-15  
Naphthalene 0.086 0.038 EPA 8260C 6-18-15 6-18-15  
1,2,3-Trichlorobenzene ND 0.038 EPA 8260C 6-18-15 6-18-15  
Surrogate: Percent Recovery Control Limits         
Dibromofluoromethane 86 76-131     
Toluene-d8 90 82-129     
4-Bromofluorobenzene 110 79-126     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

VOLATILES EPA 8260C 
page 1 of 2 

 
Matrix: Soil       
Units: mg/kg       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID: SFS-SP3      
Laboratory ID: 06-183-03           
Dichlorodifluoromethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
Chloromethane ND 0.43 EPA 8260C 6-18-15 6-18-15  
Vinyl Chloride ND 0.087 EPA 8260C 6-18-15 6-18-15  
Bromomethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
Chloroethane ND 0.43 EPA 8260C 6-18-15 6-18-15  
Trichlorofluoromethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,1-Dichloroethene ND 0.087 EPA 8260C 6-18-15 6-18-15  
Acetone ND 0.87 EPA 8260C 6-18-15 6-18-15  
Iodomethane ND 0.43 EPA 8260C 6-18-15 6-18-15  
Carbon Disulfide ND 0.087 EPA 8260C 6-18-15 6-18-15  
Methylene Chloride ND 0.43 EPA 8260C 6-18-15 6-18-15  
(trans) 1,2-Dichloroethene ND 0.087 EPA 8260C 6-18-15 6-18-15  
Methyl t-Butyl Ether ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,1-Dichloroethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
Vinyl Acetate ND 0.43 EPA 8260C 6-18-15 6-18-15  
2,2-Dichloropropane ND 0.087 EPA 8260C 6-18-15 6-18-15  
(cis) 1,2-Dichloroethene ND 0.087 EPA 8260C 6-18-15 6-18-15  
2-Butanone ND 0.43 EPA 8260C 6-18-15 6-18-15  
Bromochloromethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
Chloroform ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,1,1-Trichloroethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
Carbon Tetrachloride ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,1-Dichloropropene ND 0.087 EPA 8260C 6-18-15 6-18-15  
Benzene ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,2-Dichloroethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
Trichloroethene ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,2-Dichloropropane ND 0.087 EPA 8260C 6-18-15 6-18-15  
Dibromomethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
Bromodichloromethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
2-Chloroethyl Vinyl Ether ND 0.43 EPA 8260C 6-18-15 6-18-15  
(cis) 1,3-Dichloropropene ND 0.087 EPA 8260C 6-18-15 6-18-15  
Methyl Isobutyl Ketone ND 0.43 EPA 8260C 6-18-15 6-18-15  
Toluene ND 0.43 EPA 8260C 6-18-15 6-18-15  
(trans) 1,3-Dichloropropene ND 0.087 EPA 8260C 6-18-15 6-18-15  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

VOLATILES EPA 8260C 
page 2 of 2 

 
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID: SFS-SP3      
Laboratory ID: 06-183-03           
1,1,2-Trichloroethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
Tetrachloroethene ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,3-Dichloropropane ND 0.087 EPA 8260C 6-18-15 6-18-15  
2-Hexanone ND 0.43 EPA 8260C 6-18-15 6-18-15  
Dibromochloromethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,2-Dibromoethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
Chlorobenzene ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,1,1,2-Tetrachloroethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
Ethylbenzene ND 0.087 EPA 8260C 6-18-15 6-18-15  
m,p-Xylene ND 0.17 EPA 8260C 6-18-15 6-18-15  
o-Xylene ND 0.087 EPA 8260C 6-18-15 6-18-15  
Styrene ND 0.087 EPA 8260C 6-18-15 6-18-15  
Bromoform ND 0.087 EPA 8260C 6-18-15 6-18-15  
Isopropylbenzene 0.44 0.087 EPA 8260C 6-18-15 6-18-15  
Bromobenzene ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,1,2,2-Tetrachloroethane ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,2,3-Trichloropropane ND 0.087 EPA 8260C 6-18-15 6-18-15  
n-Propylbenzene 1.0 0.087 EPA 8260C 6-18-15 6-18-15  
2-Chlorotoluene ND 0.087 EPA 8260C 6-18-15 6-18-15  
4-Chlorotoluene ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,3,5-Trimethylbenzene ND 0.087 EPA 8260C 6-18-15 6-18-15  
tert-Butylbenzene ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,2,4-Trimethylbenzene ND 0.087 EPA 8260C 6-18-15 6-18-15  
sec-Butylbenzene 1.8 0.087 EPA 8260C 6-18-15 6-18-15  
1,3-Dichlorobenzene ND 0.087 EPA 8260C 6-18-15 6-18-15  
p-Isopropyltoluene ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,4-Dichlorobenzene ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,2-Dichlorobenzene ND 0.087 EPA 8260C 6-18-15 6-18-15  
n-Butylbenzene 1.8 0.087 EPA 8260C 6-18-15 6-18-15  
1,2-Dibromo-3-chloropropane ND 0.43 EPA 8260C 6-18-15 6-18-15  
1,2,4-Trichlorobenzene ND 0.087 EPA 8260C 6-18-15 6-18-15  
Hexachlorobutadiene ND 0.43 EPA 8260C 6-18-15 6-18-15  
Naphthalene ND 0.087 EPA 8260C 6-18-15 6-18-15  
1,2,3-Trichlorobenzene ND 0.087 EPA 8260C 6-18-15 6-18-15  
Surrogate: Percent Recovery Control Limits         
Dibromofluoromethane 84 76-131     
Toluene-d8 90 82-129     
4-Bromofluorobenzene 106 79-126     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

VOLATILES by EPA 8260C 
METHOD BLANK QUALITY CONTROL 

page 1 of 2 
 
Matrix: Soil       
Units: mg/kg       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
         
Laboratory ID: MB0618S1           
Dichlorodifluoromethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Chloromethane ND 0.0050 EPA 8260C 6-18-15 6-18-15  
Vinyl Chloride ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Bromomethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Chloroethane ND 0.0050 EPA 8260C 6-18-15 6-18-15  
Trichlorofluoromethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,1-Dichloroethene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Acetone ND 0.010 EPA 8260C 6-18-15 6-18-15  
Iodomethane ND 0.0050 EPA 8260C 6-18-15 6-18-15  
Carbon Disulfide ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Methylene Chloride ND 0.0050 EPA 8260C 6-18-15 6-18-15  
(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Methyl t-Butyl Ether ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,1-Dichloroethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Vinyl Acetate ND 0.0050 EPA 8260C 6-18-15 6-18-15  
2,2-Dichloropropane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
(cis) 1,2-Dichloroethene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
2-Butanone ND 0.0050 EPA 8260C 6-18-15 6-18-15  
Bromochloromethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Chloroform ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,1,1-Trichloroethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Carbon Tetrachloride ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,1-Dichloropropene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Benzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,2-Dichloroethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Trichloroethene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,2-Dichloropropane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Dibromomethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Bromodichloromethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
2-Chloroethyl Vinyl Ether ND 0.0050 EPA 8260C 6-18-15 6-18-15  
(cis) 1,3-Dichloropropene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Methyl Isobutyl Ketone ND 0.0050 EPA 8260C 6-18-15 6-18-15  
Toluene ND 0.0050 EPA 8260C 6-18-15 6-18-15  
(trans) 1,3-Dichloropropene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

VOLATILES by EPA 8260C 
METHOD BLANK QUALITY CONTROL 

page 2 of 2 
 
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
         
Laboratory ID: MB0618S1           
1,1,2-Trichloroethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Tetrachloroethene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,3-Dichloropropane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
2-Hexanone ND 0.0050 EPA 8260C 6-18-15 6-18-15  
Dibromochloromethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,2-Dibromoethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Chlorobenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,1,1,2-Tetrachloroethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Ethylbenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
m,p-Xylene ND 0.0020 EPA 8260C 6-18-15 6-18-15  
o-Xylene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Styrene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Bromoform ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Isopropylbenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Bromobenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,1,2,2-Tetrachloroethane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,2,3-Trichloropropane ND 0.0010 EPA 8260C 6-18-15 6-18-15  
n-Propylbenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
2-Chlorotoluene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
4-Chlorotoluene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,3,5-Trimethylbenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
tert-Butylbenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,2,4-Trimethylbenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
sec-Butylbenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,3-Dichlorobenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
p-Isopropyltoluene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,4-Dichlorobenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,2-Dichlorobenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
n-Butylbenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,2-Dibromo-3-chloropropane ND 0.0050 EPA 8260C 6-18-15 6-18-15  
1,2,4-Trichlorobenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Hexachlorobutadiene ND 0.0050 EPA 8260C 6-18-15 6-18-15  
Naphthalene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
1,2,3-Trichlorobenzene ND 0.0010 EPA 8260C 6-18-15 6-18-15  
Surrogate: Percent Recovery Control Limits         
Dibromofluoromethane 94 76-131     
Toluene-d8 92 82-129     
4-Bromofluorobenzene 115 79-126     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

VOLATILES by EPA 8260C 
METHOD BLANK QUALITY CONTROL 

page 1 of 2 
 
Matrix: Soil       
Units: mg/kg       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
         
Laboratory ID: MB0619S1           
Dichlorodifluoromethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Chloromethane ND 0.0050 EPA 8260C 6-19-15 6-19-15  
Vinyl Chloride ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Bromomethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Chloroethane ND 0.0050 EPA 8260C 6-19-15 6-19-15  
Trichlorofluoromethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,1-Dichloroethene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Acetone ND 0.010 EPA 8260C 6-19-15 6-19-15  
Iodomethane ND 0.0050 EPA 8260C 6-19-15 6-19-15  
Carbon Disulfide ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Methylene Chloride ND 0.0050 EPA 8260C 6-19-15 6-19-15  
(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Methyl t-Butyl Ether ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,1-Dichloroethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Vinyl Acetate ND 0.0050 EPA 8260C 6-19-15 6-19-15  
2,2-Dichloropropane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
(cis) 1,2-Dichloroethene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
2-Butanone ND 0.0050 EPA 8260C 6-19-15 6-19-15  
Bromochloromethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Chloroform ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,1,1-Trichloroethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Carbon Tetrachloride ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,1-Dichloropropene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Benzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,2-Dichloroethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Trichloroethene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,2-Dichloropropane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Dibromomethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Bromodichloromethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
2-Chloroethyl Vinyl Ether ND 0.0050 EPA 8260C 6-19-15 6-19-15  
(cis) 1,3-Dichloropropene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Methyl Isobutyl Ketone ND 0.0050 EPA 8260C 6-19-15 6-19-15  
Toluene ND 0.0050 EPA 8260C 6-19-15 6-19-15  
(trans) 1,3-Dichloropropene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

VOLATILES by EPA 8260C 
METHOD BLANK QUALITY CONTROL 

page 2 of 2 
 
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
         
Laboratory ID: MB0619S1           
1,1,2-Trichloroethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Tetrachloroethene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,3-Dichloropropane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
2-Hexanone ND 0.0050 EPA 8260C 6-19-15 6-19-15  
Dibromochloromethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,2-Dibromoethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Chlorobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,1,1,2-Tetrachloroethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Ethylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
m,p-Xylene ND 0.0020 EPA 8260C 6-19-15 6-19-15  
o-Xylene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Styrene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Bromoform ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Isopropylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Bromobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,1,2,2-Tetrachloroethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,2,3-Trichloropropane ND 0.0010 EPA 8260C 6-19-15 6-19-15  
n-Propylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
2-Chlorotoluene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
4-Chlorotoluene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,3,5-Trimethylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
tert-Butylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,2,4-Trimethylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
sec-Butylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,3-Dichlorobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
p-Isopropyltoluene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,4-Dichlorobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,2-Dichlorobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
n-Butylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,2-Dibromo-3-chloropropane ND 0.0050 EPA 8260C 6-19-15 6-19-15  
1,2,4-Trichlorobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Hexachlorobutadiene ND 0.0050 EPA 8260C 6-19-15 6-19-15  
Naphthalene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
1,2,3-Trichlorobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
Surrogate: Percent Recovery Control Limits         
Dibromofluoromethane 90 76-131     
Toluene-d8 94 82-129     
4-Bromofluorobenzene 117 79-126     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

VOLATILES by EPA 8260C 
SB/SBD QUALITY CONTROL 

 
Matrix: Soil             
Units: mg/kg             
        Percent Recovery  RPD  
Analyte Result   Spike Level   Recovery Limits RPD Limit Flags 
SPIKE BLANKS             
Laboratory ID: SB0618S1                     
    SB SBD   SB SBD   SB SBD         
1,1-Dichloroethene 0.0452 0.0425  0.0500 0.0500  90 85 66-129 6 15  
Benzene 0.0464 0.0467  0.0500 0.0500  93 93 71-123 1 15  
Trichloroethene 0.0460 0.0462  0.0500 0.0500  92 92 75-115 0 15  
Toluene 0.0472 0.0470  0.0500 0.0500  94 94 75-120 0 15  
Chlorobenzene 0.0460 0.0459  0.0500 0.0500  92 92 75-121 0 15  
Surrogate:                         
Dibromofluoromethane      87 84 76-131    
Toluene-d8       90 88 82-129    
4-Bromofluorobenzene      109 109 79-126    
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

VOLATILES by EPA 8260C 
SB/SBD QUALITY CONTROL 

 
Matrix: Soil             
Units: mg/kg             
        Percent Recovery  RPD  
Analyte Result   Spike Level   Recovery Limits RPD Limit Flags 
SPIKE BLANKS             
Laboratory ID: SB0619S1                     
    SB SBD   SB SBD   SB SBD         
1,1-Dichloroethene 0.0449 0.0436  0.0500 0.0500  90 87 66-129 3 15  
Benzene 0.0481 0.0477  0.0500 0.0500  96 95 71-123 1 15  
Trichloroethene 0.0463 0.0460  0.0500 0.0500  93 92 75-115 1 15  
Toluene 0.0483 0.0471  0.0500 0.0500  97 94 75-120 3 15  
Chlorobenzene 0.0472 0.0458  0.0500 0.0500  94 92 75-121 3 15  
Surrogate:                         
Dibromofluoromethane      88 88 76-131    
Toluene-d8       90 88 82-129    
4-Bromofluorobenzene      110 111 79-126    
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 1 of 2 

 
Matrix: Soil       
Units: mg/Kg       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID:   SFS-SP1       
Laboratory ID: 06-183-01           
n-Nitrosodimethylamine ND 0.18 EPA 8270D 6-18-15 6-18-15  
Pyridine  ND 1.8 EPA 8270D 6-18-15 6-18-15  
Phenol  ND 0.18 EPA 8270D 6-18-15 6-18-15  
Aniline  ND 0.90 EPA 8270D 6-18-15 6-18-15  
bis(2-Chloroethyl)ether ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Chlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,3-Dichlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,4-Dichlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Benzyl alcohol ND 0.90 EPA 8270D 6-18-15 6-18-15  
1,2-Dichlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Methylphenol (o-Cresol) ND 0.18 EPA 8270D 6-18-15 6-18-15  
bis(2-Chloroisopropyl)ether ND 0.18 EPA 8270D 6-18-15 6-18-15  
(3+4)-Methylphenol (m,p-Cresol) ND 0.18 EPA 8270D 6-18-15 6-18-15  
n-Nitroso-di-n-propylamine ND 0.18 EPA 8270D 6-18-15 6-18-15  
Hexachloroethane ND 0.18 EPA 8270D 6-18-15 6-18-15  
Nitrobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Isophorone ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Nitrophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4-Dimethylphenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
bis(2-Chloroethoxy)methane ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4-Dichlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,2,4-Trichlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Naphthalene 0.18 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
4-Chloroaniline ND 0.90 EPA 8270D 6-18-15 6-18-15  
Hexachlorobutadiene ND 0.18 EPA 8270D 6-18-15 6-18-15  
4-Chloro-3-methylphenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Methylnaphthalene 0.022 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
1-Methylnaphthalene 0.43 0.18 EPA 8270D 6-18-15 6-18-15  
Hexachlorocyclopentadiene ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4,6-Trichlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,3-Dichloroaniline ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4,5-Trichlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Chloronaphthalene ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Nitroaniline ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,4-Dinitrobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Dimethylphthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,3-Dinitrobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,6-Dinitrotoluene ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,2-Dinitrobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Acenaphthylene 0.031 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
3-Nitroaniline ND 0.18 EPA 8270D 6-18-15 6-18-15  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 2 of 2 

 
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID:   SFS-SP1       
Laboratory ID: 06-183-01           
2,4-Dinitrophenol ND 0.90 EPA 8270D 6-18-15 6-18-15  
Acenaphthene 0.29 0.18 EPA 8270D 6-18-15 6-18-15  
4-Nitrophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4-Dinitrotoluene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Dibenzofuran 0.32 0.18 EPA 8270D 6-18-15 6-18-15  
2,3,5,6-Tetrachlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,3,4,6-Tetrachlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
Diethylphthalate ND 0.90 EPA 8270D 6-18-15 6-18-15  
4-Chlorophenyl-phenylether ND 0.18 EPA 8270D 6-18-15 6-18-15  
4-Nitroaniline ND 0.18 EPA 8270D 6-18-15 6-18-15  
Fluorene 1.0 0.18 EPA 8270D 6-18-15 6-18-15  
4,6-Dinitro-2-methylphenol ND 0.90 EPA 8270D 6-18-15 6-18-15  
n-Nitrosodiphenylamine ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,2-Diphenylhydrazine ND 0.18 EPA 8270D 6-18-15 6-18-15  
4-Bromophenyl-phenylether ND 0.18 EPA 8270D 6-18-15 6-18-15  
Hexachlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Pentachlorophenol ND 0.90 EPA 8270D 6-18-15 6-18-15  
Phenanthrene 0.039 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
Anthracene 0.26 0.18 EPA 8270D 6-18-15 6-18-15  
Carbazole ND 0.18 EPA 8270D 6-18-15 6-18-15  
Di-n-butylphthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
Fluoranthene 0.042 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
Benzidine ND 1.8 EPA 8270D 6-18-15 6-18-15  
Pyrene  0.19 0.18 EPA 8270D 6-18-15 6-18-15  
Butylbenzylphthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
bis-2-Ethylhexyladipate ND 0.18 EPA 8270D 6-18-15 6-18-15  
3,3'-Dichlorobenzidine ND 0.90 EPA 8270D 6-18-15 6-18-15  
Benzo[a]anthracene 0.016 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
Chrysene 0.032 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
bis(2-Ethylhexyl)phthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
Di-n-octylphthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
Benzo[b]fluoranthene 0.0087 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
Benzo(j,k)fluoranthene ND 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
Benzo[a]pyrene ND 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
Indeno[1,2,3-cd]pyrene ND 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
Dibenz[a,h]anthracene ND 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
Benzo[g,h,i]perylene ND 0.0072 EPA 8270D/SIM 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
2-Fluorophenol 81 31 - 110     
Phenol-d6 89 34 - 109     
Nitrobenzene-d5 130 30 - 109    Q 
2-Fluorobiphenyl 101 39 - 103     
2,4,6-Tribromophenol 87 25 - 120     
Terphenyl-d14 91 40 - 117     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 1 of 2 

 
Matrix: Soil       
Units: mg/Kg       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID:   SFS-SP2       
Laboratory ID: 06-183-02           
n-Nitrosodimethylamine ND 0.18 EPA 8270D 6-18-15 6-18-15  
Pyridine  ND 1.8 EPA 8270D 6-18-15 6-18-15  
Phenol  ND 0.18 EPA 8270D 6-18-15 6-18-15  
Aniline  ND 0.90 EPA 8270D 6-18-15 6-18-15  
bis(2-Chloroethyl)ether ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Chlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,3-Dichlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,4-Dichlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Benzyl alcohol ND 0.90 EPA 8270D 6-18-15 6-18-15  
1,2-Dichlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Methylphenol (o-Cresol) ND 0.18 EPA 8270D 6-18-15 6-18-15  
bis(2-Chloroisopropyl)ether ND 0.18 EPA 8270D 6-18-15 6-18-15  
(3+4)-Methylphenol (m,p-Cresol) ND 0.18 EPA 8270D 6-18-15 6-18-15  
n-Nitroso-di-n-propylamine ND 0.18 EPA 8270D 6-18-15 6-18-15  
Hexachloroethane ND 0.18 EPA 8270D 6-18-15 6-18-15  
Nitrobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Isophorone ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Nitrophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4-Dimethylphenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
bis(2-Chloroethoxy)methane ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4-Dichlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,2,4-Trichlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Naphthalene 0.42 0.18 EPA 8270D 6-18-15 6-18-15  
4-Chloroaniline ND 0.90 EPA 8270D 6-18-15 6-18-15  
Hexachlorobutadiene ND 0.18 EPA 8270D 6-18-15 6-18-15  
4-Chloro-3-methylphenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Methylnaphthalene 3.6 0.18 EPA 8270D 6-18-15 6-18-15  
1-Methylnaphthalene 2.8 0.18 EPA 8270D 6-18-15 6-18-15  
Hexachlorocyclopentadiene ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4,6-Trichlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,3-Dichloroaniline ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4,5-Trichlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Chloronaphthalene ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Nitroaniline ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,4-Dinitrobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Dimethylphthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,3-Dinitrobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,6-Dinitrotoluene ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,2-Dinitrobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Acenaphthylene 0.052 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
3-Nitroaniline ND 0.18 EPA 8270D 6-18-15 6-18-15  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 2 of 2 

 
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID:   SFS-SP2       
Laboratory ID: 06-183-02           
2,4-Dinitrophenol ND 0.90 EPA 8270D 6-18-15 6-18-15  
Acenaphthene 0.40 0.18 EPA 8270D 6-18-15 6-18-15  
4-Nitrophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4-Dinitrotoluene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Dibenzofuran 0.53 0.18 EPA 8270D 6-18-15 6-18-15  
2,3,5,6-Tetrachlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,3,4,6-Tetrachlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
Diethylphthalate ND 0.90 EPA 8270D 6-18-15 6-18-15  
4-Chlorophenyl-phenylether ND 0.18 EPA 8270D 6-18-15 6-18-15  
4-Nitroaniline ND 0.18 EPA 8270D 6-18-15 6-18-15  
Fluorene 1.3 0.18 EPA 8270D 6-18-15 6-18-15  
4,6-Dinitro-2-methylphenol ND 0.90 EPA 8270D 6-18-15 6-18-15  
n-Nitrosodiphenylamine ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,2-Diphenylhydrazine ND 0.18 EPA 8270D 6-18-15 6-18-15  
4-Bromophenyl-phenylether ND 0.18 EPA 8270D 6-18-15 6-18-15  
Hexachlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Pentachlorophenol ND 0.90 EPA 8270D 6-18-15 6-18-15  
Phenanthrene 2.4 0.18 EPA 8270D 6-18-15 6-18-15  
Anthracene 0.18 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
Carbazole ND 0.18 EPA 8270D 6-18-15 6-18-15  
Di-n-butylphthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
Fluoranthene 0.80 0.18 EPA 8270D 6-18-15 6-18-15  
Benzidine ND 1.8 EPA 8270D 6-18-15 6-18-15  
Pyrene  0.75 0.18 EPA 8270D 6-18-15 6-18-15  
Butylbenzylphthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
bis-2-Ethylhexyladipate ND 0.18 EPA 8270D 6-18-15 6-18-15  
3,3'-Dichlorobenzidine ND 0.90 EPA 8270D 6-18-15 6-18-15  
Benzo[a]anthracene 0.28 0.18 EPA 8270D 6-18-15 6-18-15  
Chrysene 0.34 0.18 EPA 8270D 6-18-15 6-18-15  
bis(2-Ethylhexyl)phthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
Di-n-octylphthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
Benzo[b]fluoranthene 0.38 0.18 EPA 8270D 6-18-15 6-18-15  
Benzo(j,k)fluoranthene 0.10 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
Benzo[a]pyrene 0.28 0.18 EPA 8270D 6-18-15 6-18-15  
Indeno[1,2,3-cd]pyrene 0.14 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
Dibenz[a,h]anthracene 0.041 0.0072 EPA 8270D/SIM 6-18-15 6-18-15  
Benzo[g,h,i]perylene 0.17 0.0072 EPA 8270D/SIM 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
2-Fluorophenol 80 31 - 110     
Phenol-d6 90 34 - 109     
Nitrobenzene-d5 111 30 - 109    Q 
2-Fluorobiphenyl 94 39 - 103     
2,4,6-Tribromophenol 88 25 - 120     
Terphenyl-d14 92 40 - 117     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 1 of 2 

 
Matrix: Soil       
Units: mg/Kg       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID:   SFS-SP3       
Laboratory ID: 06-183-03           
n-Nitrosodimethylamine ND 0.18 EPA 8270D 6-18-15 6-18-15  
Pyridine  ND 1.8 EPA 8270D 6-18-15 6-18-15  
Phenol  ND 0.18 EPA 8270D 6-18-15 6-18-15  
Aniline  ND 0.91 EPA 8270D 6-18-15 6-18-15  
bis(2-Chloroethyl)ether ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Chlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,3-Dichlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,4-Dichlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Benzyl alcohol ND 0.91 EPA 8270D 6-18-15 6-18-15  
1,2-Dichlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Methylphenol (o-Cresol) ND 0.18 EPA 8270D 6-18-15 6-18-15  
bis(2-Chloroisopropyl)ether ND 0.18 EPA 8270D 6-18-15 6-18-15  
(3+4)-Methylphenol (m,p-Cresol) ND 0.18 EPA 8270D 6-18-15 6-18-15  
n-Nitroso-di-n-propylamine ND 0.18 EPA 8270D 6-18-15 6-18-15  
Hexachloroethane ND 0.18 EPA 8270D 6-18-15 6-18-15  
Nitrobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Isophorone ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Nitrophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4-Dimethylphenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
bis(2-Chloroethoxy)methane ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4-Dichlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,2,4-Trichlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Naphthalene 0.31 0.0073 EPA 8270D/SIM 6-18-15 6-18-15  
4-Chloroaniline ND 0.91 EPA 8270D 6-18-15 6-18-15  
Hexachlorobutadiene ND 0.18 EPA 8270D 6-18-15 6-18-15  
4-Chloro-3-methylphenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Methylnaphthalene 1.6 0.18 EPA 8270D 6-18-15 6-18-15  
1-Methylnaphthalene 1.8 0.18 EPA 8270D 6-18-15 6-18-15  
Hexachlorocyclopentadiene ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4,6-Trichlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,3-Dichloroaniline ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4,5-Trichlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Chloronaphthalene ND 0.18 EPA 8270D 6-18-15 6-18-15  
2-Nitroaniline ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,4-Dinitrobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Dimethylphthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,3-Dinitrobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,6-Dinitrotoluene ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,2-Dinitrobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Acenaphthylene 0.041 0.0073 EPA 8270D/SIM 6-18-15 6-18-15  
3-Nitroaniline ND 0.18 EPA 8270D 6-18-15 6-18-15  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 2 of 2 

 
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID:   SFS-SP3       
Laboratory ID: 06-183-03           
2,4-Dinitrophenol ND 0.91 EPA 8270D 6-18-15 6-18-15  
Acenaphthene 0.24 0.18 EPA 8270D 6-18-15 6-18-15  
4-Nitrophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,4-Dinitrotoluene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Dibenzofuran 0.38 0.18 EPA 8270D 6-18-15 6-18-15  
2,3,5,6-Tetrachlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
2,3,4,6-Tetrachlorophenol ND 0.18 EPA 8270D 6-18-15 6-18-15  
Diethylphthalate ND 0.91 EPA 8270D 6-18-15 6-18-15  
4-Chlorophenyl-phenylether ND 0.18 EPA 8270D 6-18-15 6-18-15  
4-Nitroaniline ND 0.18 EPA 8270D 6-18-15 6-18-15  
Fluorene 0.88 0.18 EPA 8270D 6-18-15 6-18-15  
4,6-Dinitro-2-methylphenol ND 0.91 EPA 8270D 6-18-15 6-18-15  
n-Nitrosodiphenylamine ND 0.18 EPA 8270D 6-18-15 6-18-15  
1,2-Diphenylhydrazine ND 0.18 EPA 8270D 6-18-15 6-18-15  
4-Bromophenyl-phenylether ND 0.18 EPA 8270D 6-18-15 6-18-15  
Hexachlorobenzene ND 0.18 EPA 8270D 6-18-15 6-18-15  
Pentachlorophenol ND 0.91 EPA 8270D 6-18-15 6-18-15  
Phenanthrene 1.1 0.18 EPA 8270D 6-18-15 6-18-15  
Anthracene 0.11 0.0073 EPA 8270D/SIM 6-18-15 6-18-15  
Carbazole ND 0.18 EPA 8270D 6-18-15 6-18-15  
Di-n-butylphthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
Fluoranthene 0.062 0.0073 EPA 8270D/SIM 6-18-15 6-18-15  
Benzidine ND 1.8 EPA 8270D 6-18-15 6-18-15  
Pyrene  0.19 0.0073 EPA 8270D/SIM 6-18-15 6-18-15  
Butylbenzylphthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
bis-2-Ethylhexyladipate ND 0.18 EPA 8270D 6-18-15 6-18-15  
3,3'-Dichlorobenzidine ND 0.91 EPA 8270D 6-18-15 6-18-15  
Benzo[a]anthracene 0.017 0.0073 EPA 8270D/SIM 6-18-15 6-18-15  
Chrysene 0.026 0.0073 EPA 8270D/SIM 6-18-15 6-18-15  
bis(2-Ethylhexyl)phthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
Di-n-octylphthalate ND 0.18 EPA 8270D 6-18-15 6-18-15  
Benzo[b]fluoranthene 0.015 0.0073 EPA 8270D/SIM 6-18-15 6-18-15  
Benzo(j,k)fluoranthene ND 0.0073 EPA 8270D/SIM 6-18-15 6-18-15  
Benzo[a]pyrene 0.0093 0.0073 EPA 8270D/SIM 6-18-15 6-18-15  
Indeno[1,2,3-cd]pyrene ND 0.0073 EPA 8270D/SIM 6-18-15 6-18-15  
Dibenz[a,h]anthracene ND 0.0073 EPA 8270D/SIM 6-18-15 6-18-15  
Benzo[g,h,i]perylene 0.0073 0.0073 EPA 8270D/SIM 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
2-Fluorophenol 30 31 - 110    Q 
Phenol-d6 42 34 - 109     
Nitrobenzene-d5 61 30 - 109     
2-Fluorobiphenyl 71 39 - 103     
2,4,6-Tribromophenol 64 25 - 120     
Terphenyl-d14 67 40 - 117     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
METHOD BLANK QUALITY CONTROL 

page 1 of 2 
 
Matrix: Soil       
Units: mg/Kg       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
           
Laboratory ID: MB0618S1           
n-Nitrosodimethylamine ND 0.033 EPA 8270D 6-18-15 6-18-15  
Pyridine  ND 0.33 EPA 8270D 6-18-15 6-18-15  
Phenol  ND 0.033 EPA 8270D 6-18-15 6-18-15  
Aniline  ND 0.17 EPA 8270D 6-18-15 6-18-15  
bis(2-Chloroethyl)ether ND 0.033 EPA 8270D 6-18-15 6-18-15  
2-Chlorophenol ND 0.033 EPA 8270D 6-18-15 6-18-15  
1,3-Dichlorobenzene ND 0.033 EPA 8270D 6-18-15 6-18-15  
1,4-Dichlorobenzene ND 0.033 EPA 8270D 6-18-15 6-18-15  
Benzyl alcohol ND 0.17 EPA 8270D 6-18-15 6-18-15  
1,2-Dichlorobenzene ND 0.033 EPA 8270D 6-18-15 6-18-15  
2-Methylphenol (o-Cresol) ND 0.033 EPA 8270D 6-18-15 6-18-15  
bis(2-Chloroisopropyl)ether ND 0.033 EPA 8270D 6-18-15 6-18-15  
(3+4)-Methylphenol (m,p-Cresol) ND 0.033 EPA 8270D 6-18-15 6-18-15  
n-Nitroso-di-n-propylamine ND 0.033 EPA 8270D 6-18-15 6-18-15  
Hexachloroethane ND 0.033 EPA 8270D 6-18-15 6-18-15  
Nitrobenzene ND 0.033 EPA 8270D 6-18-15 6-18-15  
Isophorone ND 0.033 EPA 8270D 6-18-15 6-18-15  
2-Nitrophenol ND 0.033 EPA 8270D 6-18-15 6-18-15  
2,4-Dimethylphenol ND 0.033 EPA 8270D 6-18-15 6-18-15  
bis(2-Chloroethoxy)methane ND 0.033 EPA 8270D 6-18-15 6-18-15  
2,4-Dichlorophenol ND 0.033 EPA 8270D 6-18-15 6-18-15  
1,2,4-Trichlorobenzene ND 0.033 EPA 8270D 6-18-15 6-18-15  
Naphthalene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
4-Chloroaniline ND 0.17 EPA 8270D 6-18-15 6-18-15  
Hexachlorobutadiene ND 0.033 EPA 8270D 6-18-15 6-18-15  
4-Chloro-3-methylphenol ND 0.033 EPA 8270D 6-18-15 6-18-15  
2-Methylnaphthalene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
1-Methylnaphthalene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
Hexachlorocyclopentadiene ND 0.033 EPA 8270D 6-18-15 6-18-15  
2,4,6-Trichlorophenol ND 0.033 EPA 8270D 6-18-15 6-18-15  
2,3-Dichloroaniline ND 0.033 EPA 8270D 6-18-15 6-18-15  
2,4,5-Trichlorophenol ND 0.033 EPA 8270D 6-18-15 6-18-15  
2-Chloronaphthalene ND 0.033 EPA 8270D 6-18-15 6-18-15  
2-Nitroaniline ND 0.033 EPA 8270D 6-18-15 6-18-15  
1,4-Dinitrobenzene ND 0.033 EPA 8270D 6-18-15 6-18-15  
Dimethylphthalate ND 0.033 EPA 8270D 6-18-15 6-18-15  
1,3-Dinitrobenzene ND 0.033 EPA 8270D 6-18-15 6-18-15  
2,6-Dinitrotoluene ND 0.033 EPA 8270D 6-18-15 6-18-15  
1,2-Dinitrobenzene ND 0.033 EPA 8270D 6-18-15 6-18-15  
Acenaphthylene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
3-Nitroaniline ND 0.033 EPA 8270D 6-18-15 6-18-15  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
METHOD BLANK QUALITY CONTROL 

page 2 of 2 
 
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
           
Laboratory ID: MB0618S1           
2,4-Dinitrophenol ND 0.17 EPA 8270D 6-18-15 6-18-15  
Acenaphthene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
4-Nitrophenol ND 0.033 EPA 8270D 6-18-15 6-18-15  
2,4-Dinitrotoluene ND 0.033 EPA 8270D 6-18-15 6-18-15  
Dibenzofuran ND 0.033 EPA 8270D 6-18-15 6-18-15  
2,3,5,6-Tetrachlorophenol ND 0.033 EPA 8270D 6-18-15 6-18-15  
2,3,4,6-Tetrachlorophenol ND 0.033 EPA 8270D 6-18-15 6-18-15  
Diethylphthalate ND 0.17 EPA 8270D 6-18-15 6-18-15  
4-Chlorophenyl-phenylether ND 0.033 EPA 8270D 6-18-15 6-18-15  
4-Nitroaniline ND 0.033 EPA 8270D 6-18-15 6-18-15  
Fluorene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
4,6-Dinitro-2-methylphenol ND 0.17 EPA 8270D 6-18-15 6-18-15  
n-Nitrosodiphenylamine ND 0.033 EPA 8270D 6-18-15 6-18-15  
1,2-Diphenylhydrazine ND 0.033 EPA 8270D 6-18-15 6-18-15  
4-Bromophenyl-phenylether ND 0.033 EPA 8270D 6-18-15 6-18-15  
Hexachlorobenzene ND 0.033 EPA 8270D 6-18-15 6-18-15  
Pentachlorophenol ND 0.17 EPA 8270D 6-18-15 6-18-15  
Phenanthrene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
Anthracene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
Carbazole ND 0.033 EPA 8270D 6-18-15 6-18-15  
Di-n-butylphthalate ND 0.033 EPA 8270D 6-18-15 6-18-15  
Fluoranthene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
Benzidine ND 0.33 EPA 8270D 6-18-15 6-18-15  
Pyrene  ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
Butylbenzylphthalate ND 0.033 EPA 8270D 6-18-15 6-18-15  
bis-2-Ethylhexyladipate ND 0.033 EPA 8270D 6-18-15 6-18-15  
3,3'-Dichlorobenzidine ND 0.17 EPA 8270D 6-18-15 6-18-15  
Benzo[a]anthracene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
Chrysene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
bis(2-Ethylhexyl)phthalate ND 0.033 EPA 8270D 6-18-15 6-18-15  
Di-n-octylphthalate ND 0.033 EPA 8270D 6-18-15 6-18-15  
Benzo[b]fluoranthene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
Benzo(j,k)fluoranthene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
Benzo[a]pyrene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
Indeno[1,2,3-cd]pyrene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
Dibenz[a,h]anthracene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15  
Benzo[g,h,i]perylene ND 0.0067 EPA 8270D/SIM 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
2-Fluorophenol 87 31 - 110     
Phenol-d6 88 34 - 109     
Nitrobenzene-d5 93 30 - 109     
2-Fluorobiphenyl 86 39 - 103     
2,4,6-Tribromophenol 82 25 - 120     
Terphenyl-d14 88 40 - 117     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
SB/SBD QUALITY CONTROL 

 
Matrix: Soil             
Units: mg/Kg             
        Percent Recovery  RPD  
Analyte Result   Spike Level   Recovery Limits RPD Limit Flags 
SPIKE BLANKS             
Laboratory ID: SB0618S1                     
    SB SBD   SB SBD   SB SBD         
Phenol 0.933 1.12  1.33 1.33  70 84 55 - 105 18 25  
2-Chlorophenol 0.922 1.13  1.33 1.33  69 85 56 - 102 20 30  
1,4-Dichlorobenzene 0.433 0.550  0.667 0.667  65 82 49 - 99 24 35  
n-Nitroso-di-n-propylamine 0.478 0.579  0.667 0.667  72 87 52 - 102 19 26  
1,2,4-Trichlorobenzene 0.466 0.572  0.667 0.667  70 86 49 - 110 20 30  
4-Chloro-3-methylphenol 1.14 1.19  1.33 1.33  86 89 59 - 113 4 22  
Acenaphthene 0.470 0.499  0.667 0.667  70 75 52 - 103 6 22  
4-Nitrophenol 1.14 1.03  1.33 1.33  86 77 51 - 125 10 23  
2,4-Dinitrotoluene 0.604 0.546  0.667 0.667  91 82 53 - 118 10 23  
Pentachlorophenol 0.565 0.484  1.33 1.33  42 36 25 - 141 15 39  
Pyrene   0.590 0.539   0.667 0.667   88 81 57 - 120 9 20   
Surrogate:             
2-Fluorophenol       69 85 31 - 110    
Phenol-d6       72 85 34 - 109    
Nitrobenzene-d5       72 88 30 - 109    
2-Fluorobiphenyl       71 78 39 - 103    
2,4,6-Tribromophenol      85 76 25 - 120    
Terphenyl-d14       92 80 40 - 117    
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

PCBs  
EPA 8082A 

 
Matrix: Soil       
Units: mg/Kg (ppm)       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID: SFS-SP1      
Laboratory ID: 06-183-01           
Aroclor 1016 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1221 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1232 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1242 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1248 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1254 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1260 ND 0.054 EPA 8082A 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
DCB  107 55-140     
        
Client ID: SFS-SP2      
Laboratory ID: 06-183-02           
Aroclor 1016 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1221 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1232 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1242 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1248 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1254 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1260 ND 0.054 EPA 8082A 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
DCB  102 55-140     
        
Client ID: SFS-SP3      
Laboratory ID: 06-183-03           
Aroclor 1016 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1221 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1232 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1242 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1248 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1254 ND 0.054 EPA 8082A 6-18-15 6-18-15  
Aroclor 1260 ND 0.054 EPA 8082A 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
DCB  101 55-140     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

PCBs EPA 8082A 
QUALITY CONTROL 

 
Matrix: Soil       
Units: mg/Kg (ppm)       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
METHOD BLANK       
Laboratory ID: MB0618S2           
Aroclor 1016 ND 0.050 EPA 8082A 6-18-15 6-18-15  
Aroclor 1221 ND 0.050 EPA 8082A 6-18-15 6-18-15  
Aroclor 1232 ND 0.050 EPA 8082A 6-18-15 6-18-15  
Aroclor 1242 ND 0.050 EPA 8082A 6-18-15 6-18-15  
Aroclor 1248 ND 0.050 EPA 8082A 6-18-15 6-18-15  
Aroclor 1254 ND 0.050 EPA 8082A 6-18-15 6-18-15  
Aroclor 1260 ND 0.050 EPA 8082A 6-18-15 6-18-15   
Surrogate: Percent Recovery Control Limits     
DCB  110 55-140     
 
 
       Source Percent Recovery  RPD  
Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 
MATRIX SPIKES             
Laboratory ID: 06-183-01                     
    MS MSD   MS MSD   MS MSD         
Aroclor 1260 0.398 0.392   0.500 0.500 ND 80 78 46-136 2 17   
Surrogate:             
DCB        107 101 55-140    
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

TOTAL METALS 
EPA 6010C/7471B 

 
Matrix: Soil      
Units: mg/kg (ppm)      
    Date Date  

Analyte Result PQL EPA Method Prepared Analyzed Flags 
       
Lab ID: 06-183-01      
Client ID: SFS-SP1           

Arsenic ND 11 6010C 6-18-15 6-18-15  

Barium 28 2.7 6010C 6-18-15 6-18-15  

Cadmium ND 0.54 6010C 6-18-15 6-18-15  

Chromium 21 0.54 6010C 6-18-15 6-18-15  

Lead ND 5.4 6010C 6-18-15 6-18-15  

Mercury ND 0.27 7471B 6-18-15 6-18-15  

Selenium ND 11 6010C 6-18-15 6-18-15  

Silver ND 1.1 6010C 6-18-15 6-18-15   
       
       
Lab ID: 06-183-02      
Client ID: SFS-SP2           

Arsenic ND 11 6010C 6-18-15 6-18-15  

Barium 27 2.7 6010C 6-18-15 6-18-15  

Cadmium ND 0.54 6010C 6-18-15 6-18-15  

Chromium 23 0.54 6010C 6-18-15 6-18-15  

Lead ND 5.4 6010C 6-18-15 6-18-15  

Mercury ND 0.27 7471B 6-18-15 6-18-15  

Selenium ND 11 6010C 6-18-15 6-18-15  

Silver ND 1.1 6010C 6-18-15 6-18-15   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

TOTAL METALS 
EPA 6010C/7471B 

 
Matrix: Soil      
Units: mg/kg (ppm)      
    Date Date  

Analyte Result PQL EPA Method Prepared Analyzed Flags 
Lab ID: 06-183-03      
Client ID: SFS-SP3           

Arsenic ND 11 6010C 6-18-15 6-18-15  

Barium 30 2.7 6010C 6-18-15 6-18-15  

Cadmium ND 0.54 6010C 6-18-15 6-18-15  

Chromium 23 0.54 6010C 6-18-15 6-18-15  

Lead ND 5.4 6010C 6-18-15 6-18-15  

Mercury ND 0.27 7471B 6-18-15 6-18-15  

Selenium ND 11 6010C 6-18-15 6-18-15  

Silver ND 1.1 6010C 6-18-15 6-18-15   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

TOTAL METALS 
EPA 6010C/7471B 

METHOD BLANK QUALITY CONTROL 
 
Date Extracted: 6-18-15     
Date Analyzed: 6-18-15     
      
Matrix: Soil     
Units: mg/kg (ppm)     
      
Lab ID: MB0618SM1&MB0618S1    
      
      
      
      
Analyte Method  Result  PQL 
       
Arsenic 6010C  ND  10 
       
Barium 6010C  ND  2.5 
       
Cadmium 6010C  ND  0.50 
       
Chromium 6010C  ND  0.50 
       
Lead 6010C  ND  5.0 
       
Mercury 7471B  ND  0.25 
       
Selenium 6010C  ND  10 
       
Silver 6010C  ND  1.0 
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This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

TOTAL METALS 
EPA 6010C/7471B 

DUPLICATE QUALITY CONTROL 
 
Date Extracted: 6-18-15          
Date Analyzed: 6-18-15          
            
Matrix: Soil          
Units: mg/kg (ppm)          
            
Lab ID: 06-184-01          
              
              
              
    Sample Duplicate        
Analyte   Result Result RPD PQL Flags 
             
Arsenic   ND ND NA 10  
             
Barium   3110 3190 3 25  
             
Cadmium   1.39 1.33 4 0.50  
            
Chromium   125 127 1 0.50  
            
Lead   67.5 66.9 1 5.0  
              
Mercury   ND ND NA 0.25   
            
Selenium   ND ND NA 10  
            
Silver   ND ND NA 1.0  
 



34 
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This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

TOTAL METALS 
EPA 6010C/7471B 

MS/MSD QUALITY CONTROL 
 
Date Extracted: 6-18-15       
Date Analyzed: 6-18-15       
         
Matrix: Soil       
Units: mg/kg (ppm)       
         
Lab ID: 06-184-01       
         
         
         

  Spike  Percent  Percent   
Analyte Level MS Recovery MSD Recovery RPD Flags 
         
Arsenic 100 86.1 86 83.3 83 3  
         
Barium 100 3210 105 3250 143 1 A 
         
Cadmium 50.0 46.3 90 45.7 89 1  
        
Chromium 100 200 75 204 79 2  
        
Lead 250 271 81 267 80 2  
         
Mercury 0.500 0.523 105 0.495 99 6  
        
Selenium 100 85.8 86 84.4 84 2  
        
Silver 25.0 21.7 87 21.8 87 0  
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This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 18, 2015 
Samples Submitted: June 17, 2015 
Laboratory Reference: 1506-183 
Project: Signals Fuel Site 
 

 
% MOISTURE 

 
Date Analyzed: 6-18-15     
      
      
Client ID  Lab ID   % Moisture 
      

SFS-SP1  06-183-01   7 

SFS-SP2  06-183-02   8 

SFS-SP3  06-183-03   8 
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This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
Data Qualifiers and Abbreviations 

 
A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data. 
 
B - The analyte indicated was also found in the blank sample. 

 
C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are 

within five times the quantitation limit. 
 
E - The value reported exceeds the quantitation range and is an estimate. 
 
F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds. 
 
H - The analyte indicated is a common laboratory solvent and may have been introduced during sample 

preparation, and be impacting the sample result. 
 
I - Compound recovery is outside of the control limits. 
 
J - The value reported was below the practical quantitation limit.  The value is an estimate. 
 
K - Sample duplicate RPD is outside control limits due to sample inhomogeneity.  The sample was 
      re-extracted and re-analyzed with similar results. 
 
L - The RPD is outside of the control limits. 
 
M - Hydrocarbons in the gasoline range are impacting the diesel range result. 
 
M1 - Hydrocarbons in the gasoline range (toluene-napthalene) are present in the sample. 
 
N - Hydrocarbons in the lube oil range are impacting the diesel range result. 
 
N1 - Hydrocarbons in diesel range are impacting lube oil range results. 
 
O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result. 
 
P - The RPD of the detected concentrations between the two columns is greater than 40. 
 
Q - Surrogate recovery is outside of the control limits. 
 
S - Surrogate recovery data is not available due to the necessary dilution of the sample. 
 
T - The sample chromatogram is not similar to a typical ____________. 
 
U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 
U1 - The practical quantitation limit is elevated due to interferences present in the sample. 
 
V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects. 
 
W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects. 
 
X - Sample extract treated with a mercury cleanup procedure. 
 
X1- Sample extract treated with a Sulfuric acid/Silica gel cleanup procedure. 
 
Y - The calibration verification for this analyte exceeded the 20% drift specified in method 8260C, and therefore the 

reported result should be considered an estimate.  The overall performance of the calibration verification standard 
met the acceptance criteria of the method. 

 
Z -  
 
ND - Not Detected at PQL 
PQL - Practical Quantitation Limit 
RPD - Relative Percent Difference 
 





OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
14648 NE 95

th
 Street, Redmond, WA  98052 • (425) 883-3881 

 
 
 
 
June 25, 2015 
 
 
 
 
 
Trent Ensminger 
Washington State Department of Transportation 
HAZ-MAT 
2214 RW Johnson Road SW; MS 47332 
Tumwater, WA  98512-6111 
 
 
Re: Analytical Data for Project WSDOT Signal Fuel Site 
 Laboratory Reference No. 1506-238 
 
 
Dear Trent: 
 
Enclosed are the analytical results and associated quality control data for samples submitted on June 23, 2015. 
 
The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt.  If you 
require longer storage, please contact the laboratory. 
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions concerning the data, 
or need additional information, please feel free to call me. 
 
Sincerely, 

 
 
David Baumeister 
Project Manager 
 
 
 
Enclosures 
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

 
Case Narrative 

 
Samples were collected on June 23, 2015 and received by the laboratory on June 23, 2015.  They were maintained at the 
laboratory at a temperature of 2

o
C to 6

o
C.    

 
Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below. 
 
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
 
 
NWTPH Gx and Volatiles EPA 8260C Analysis 
 
Per EPA Method 5035A, samples were received by the laboratory in pre-weighed 40 mL VOA vials within 48 hours of 
sample collection.  They were stored in a freezer at between -7

o
C

 
and -20

o
C until extraction or analysis.  

 
Any other QA/QC issues associated with this extraction and analysis will be indicated with a footnote reference and 
discussed in detail on the Data Qualifier page. 
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

NWTPH-Gx 
 

Matrix: Soil       

Units: mg/kg (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-B1      

Laboratory ID: 06-238-01           

Gasoline ND 5.7 NWTPH-Gx 6-23-15 6-24-15   

Surrogate: Percent Recovery Control Limits     

Fluorobenzene 81 68-123      

        

Client ID: SFS-E      

Laboratory ID: 06-238-02           

Gasoline ND 5.1 NWTPH-Gx 6-23-15 6-24-15   

Surrogate: Percent Recovery Control Limits     

Fluorobenzene 87 68-123      
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

NWTPH-Gx 
QUALITY CONTROL 

 

Matrix: Soil       

Units: mg/kg (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       

Laboratory ID: MB0623S1           

Gasoline ND 5.0 NWTPH-Gx 6-23-15 6-23-15   

Surrogate: Percent Recovery Control Limits     

Fluorobenzene 78 68-123      
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 06-200-01                     

    ORIG DUP                     

Gasoline ND ND  NA NA  NA NA NA 30  

Surrogate:                         

Fluorobenzene       103 104 68-123    
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

NWTPH-Dx 
 

Matrix: Soil       

Units: mg/Kg (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-B1      

Laboratory ID: 06-238-01           

Diesel Fuel #2 50 41 NWTPH-Dx 6-24-15 6-24-15  

Lube Oil Range Organics ND 82 NWTPH-Dx 6-24-15 6-24-15   

Surrogate: Percent Recovery Control Limits     

o-Terphenyl 84 50-150     

        

        

Client ID: SFS-E      

Laboratory ID: 06-238-02           

Diesel Range Organics ND 30 NWTPH-Dx 6-24-15 6-24-15  

Lube Oil Range Organics ND 60 NWTPH-Dx 6-24-15 6-24-15   

Surrogate: Percent Recovery Control Limits     

o-Terphenyl 58 50-150     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

NWTPH-Dx 
QUALITY CONTROL 

 

Matrix: Soil       

Units: mg/Kg (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       

Laboratory ID: MB0624S2           

Diesel Range Organics ND 25 NWTPH-Dx 6-24-15 6-24-15  

Lube Oil Range Organics ND 50 NWTPH-Dx 6-24-15 6-24-15   

Surrogate: Percent Recovery Control Limits     

o-Terphenyl 68 50-150     
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 06-216-18                     

    ORIG DUP                     

Diesel Range ND ND  NA NA  NA NA NA NA X1 

Lube Oil Range ND ND   NA NA   NA NA NA NA X1 

Surrogate:             

o-Terphenyl       78 85 50-150    
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

VOLATILES EPA 8260C 
page 1 of 2 

 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-B1      

Laboratory ID: 06-238-01           

Dichlorodifluoromethane ND 0.0013 EPA 8260C 6-24-15 6-24-15  

Chloromethane ND 0.0048 EPA 8260C 6-24-15 6-24-15  

Vinyl Chloride ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Bromomethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Chloroethane ND 0.0048 EPA 8260C 6-24-15 6-24-15  

Trichlorofluoromethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,1-Dichloroethene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Acetone ND 0.0096 EPA 8260C 6-24-15 6-24-15  

Iodomethane ND 0.0048 EPA 8260C 6-24-15 6-24-15  

Carbon Disulfide ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Methylene Chloride ND 0.0048 EPA 8260C 6-24-15 6-24-15  

(trans) 1,2-Dichloroethene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Methyl t-Butyl Ether ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,1-Dichloroethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Vinyl Acetate ND 0.0048 EPA 8260C 6-24-15 6-24-15  

2,2-Dichloropropane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

(cis) 1,2-Dichloroethene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

2-Butanone ND 0.0048 EPA 8260C 6-24-15 6-24-15  

Bromochloromethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Chloroform ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,1,1-Trichloroethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Carbon Tetrachloride ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,1-Dichloropropene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Benzene 0.0025 0.00096 EPA 8260C 6-24-15 6-24-15  

1,2-Dichloroethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Trichloroethene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,2-Dichloropropane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Dibromomethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Bromodichloromethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

2-Chloroethyl Vinyl Ether ND 0.0048 EPA 8260C 6-24-15 6-24-15  

(cis) 1,3-Dichloropropene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Methyl Isobutyl Ketone ND 0.0048 EPA 8260C 6-24-15 6-24-15  

Toluene 0.013 0.0048 EPA 8260C 6-24-15 6-24-15  

(trans) 1,3-Dichloropropene ND 0.00096 EPA 8260C 6-24-15 6-24-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

VOLATILES EPA 8260C 
page 2 of 2 

 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-B1      

Laboratory ID: 06-238-01           

1,1,2-Trichloroethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Tetrachloroethene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,3-Dichloropropane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

2-Hexanone ND 0.0048 EPA 8260C 6-24-15 6-24-15  

Dibromochloromethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,2-Dibromoethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Chlorobenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,1,1,2-Tetrachloroethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Ethylbenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

m,p-Xylene 0.0024 0.0019 EPA 8260C 6-24-15 6-24-15  

o-Xylene 0.0012 0.00096 EPA 8260C 6-24-15 6-24-15  

Styrene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Bromoform ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Isopropylbenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Bromobenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,1,2,2-Tetrachloroethane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,2,3-Trichloropropane ND 0.00096 EPA 8260C 6-24-15 6-24-15  

n-Propylbenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

2-Chlorotoluene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

4-Chlorotoluene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,3,5-Trimethylbenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

tert-Butylbenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,2,4-Trimethylbenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

sec-Butylbenzene 0.0030 0.00096 EPA 8260C 6-24-15 6-24-15  

1,3-Dichlorobenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

p-Isopropyltoluene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,4-Dichlorobenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,2-Dichlorobenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

n-Butylbenzene 0.0028 0.00096 EPA 8260C 6-24-15 6-24-15  

1,2-Dibromo-3-chloropropane ND 0.0048 EPA 8260C 6-24-15 6-24-15  

1,2,4-Trichlorobenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Hexachlorobutadiene ND 0.0048 EPA 8260C 6-24-15 6-24-15  

Naphthalene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

1,2,3-Trichlorobenzene ND 0.00096 EPA 8260C 6-24-15 6-24-15  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 86 76-131     

Toluene-d8 92 82-129     

4-Bromofluorobenzene 116 79-126     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

VOLATILES EPA 8260C 
page 1 of 2 

 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-E      

Laboratory ID: 06-238-02           

Dichlorodifluoromethane ND 0.0016 EPA 8260C 6-23-15 6-23-15  

Chloromethane ND 0.0062 EPA 8260C 6-23-15 6-23-15  

Vinyl Chloride ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Bromomethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Chloroethane ND 0.0062 EPA 8260C 6-23-15 6-23-15  

Trichlorofluoromethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,1-Dichloroethene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Acetone 0.020 0.012 EPA 8260C 6-23-15 6-23-15  

Iodomethane ND 0.0062 EPA 8260C 6-23-15 6-23-15  

Carbon Disulfide ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Methylene Chloride ND 0.0062 EPA 8260C 6-23-15 6-23-15  

(trans) 1,2-Dichloroethene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Methyl t-Butyl Ether ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,1-Dichloroethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Vinyl Acetate ND 0.0062 EPA 8260C 6-23-15 6-23-15  

2,2-Dichloropropane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

(cis) 1,2-Dichloroethene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

2-Butanone ND 0.0062 EPA 8260C 6-23-15 6-23-15  

Bromochloromethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Chloroform ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,1,1-Trichloroethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Carbon Tetrachloride ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,1-Dichloropropene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Benzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,2-Dichloroethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Trichloroethene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,2-Dichloropropane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Dibromomethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Bromodichloromethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

2-Chloroethyl Vinyl Ether ND 0.0062 EPA 8260C 6-23-15 6-23-15  

(cis) 1,3-Dichloropropene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Methyl Isobutyl Ketone ND 0.0062 EPA 8260C 6-23-15 6-23-15  

Toluene ND 0.0062 EPA 8260C 6-23-15 6-23-15  

(trans) 1,3-Dichloropropene ND 0.0012 EPA 8260C 6-23-15 6-23-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

VOLATILES EPA 8260C 
page 2 of 2 

 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-E      

Laboratory ID: 06-238-02           

1,1,2-Trichloroethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Tetrachloroethene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,3-Dichloropropane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

2-Hexanone ND 0.0062 EPA 8260C 6-23-15 6-23-15  

Dibromochloromethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,2-Dibromoethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Chlorobenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,1,1,2-Tetrachloroethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Ethylbenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

m,p-Xylene ND 0.0025 EPA 8260C 6-23-15 6-23-15  

o-Xylene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Styrene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Bromoform ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Isopropylbenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Bromobenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,1,2,2-Tetrachloroethane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,2,3-Trichloropropane ND 0.0012 EPA 8260C 6-23-15 6-23-15  

n-Propylbenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

2-Chlorotoluene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

4-Chlorotoluene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,3,5-Trimethylbenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

tert-Butylbenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,2,4-Trimethylbenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

sec-Butylbenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,3-Dichlorobenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

p-Isopropyltoluene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,4-Dichlorobenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,2-Dichlorobenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

n-Butylbenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,2-Dibromo-3-chloropropane ND 0.0062 EPA 8260C 6-23-15 6-23-15  

1,2,4-Trichlorobenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Hexachlorobutadiene ND 0.0062 EPA 8260C 6-23-15 6-23-15  

Naphthalene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

1,2,3-Trichlorobenzene ND 0.0012 EPA 8260C 6-23-15 6-23-15  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 90 76-131     

Toluene-d8 90 82-129     

4-Bromofluorobenzene 115 79-126     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

VOLATILES by EPA 8260C 
METHOD BLANK QUALITY CONTROL 

page 1 of 2 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

         

Laboratory ID: MB0623S1           

Dichlorodifluoromethane ND 0.0013 EPA 8260C 6-23-15 6-23-15  

Chloromethane ND 0.0050 EPA 8260C 6-23-15 6-23-15  

Vinyl Chloride ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Bromomethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Chloroethane ND 0.0050 EPA 8260C 6-23-15 6-23-15  

Trichlorofluoromethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,1-Dichloroethene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Acetone ND 0.010 EPA 8260C 6-23-15 6-23-15  

Iodomethane ND 0.0050 EPA 8260C 6-23-15 6-23-15  

Carbon Disulfide ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Methylene Chloride ND 0.0050 EPA 8260C 6-23-15 6-23-15  

(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Methyl t-Butyl Ether ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,1-Dichloroethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Vinyl Acetate ND 0.0050 EPA 8260C 6-23-15 6-23-15  

2,2-Dichloropropane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

(cis) 1,2-Dichloroethene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

2-Butanone ND 0.0050 EPA 8260C 6-23-15 6-23-15  

Bromochloromethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Chloroform ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,1,1-Trichloroethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Carbon Tetrachloride ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,1-Dichloropropene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Benzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,2-Dichloroethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Trichloroethene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,2-Dichloropropane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Dibromomethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Bromodichloromethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

2-Chloroethyl Vinyl Ether ND 0.0050 EPA 8260C 6-23-15 6-23-15  

(cis) 1,3-Dichloropropene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Methyl Isobutyl Ketone ND 0.0050 EPA 8260C 6-23-15 6-23-15  

Toluene ND 0.0050 EPA 8260C 6-23-15 6-23-15  

(trans) 1,3-Dichloropropene ND 0.0010 EPA 8260C 6-23-15 6-23-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

VOLATILES by EPA 8260C 
METHOD BLANK QUALITY CONTROL 

page 2 of 2 
 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

         

Laboratory ID: MB0623S1           

1,1,2-Trichloroethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Tetrachloroethene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,3-Dichloropropane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

2-Hexanone ND 0.0050 EPA 8260C 6-23-15 6-23-15  

Dibromochloromethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,2-Dibromoethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Chlorobenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,1,1,2-Tetrachloroethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Ethylbenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

m,p-Xylene ND 0.0020 EPA 8260C 6-23-15 6-23-15  

o-Xylene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Styrene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Bromoform ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Isopropylbenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Bromobenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,1,2,2-Tetrachloroethane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,2,3-Trichloropropane ND 0.0010 EPA 8260C 6-23-15 6-23-15  

n-Propylbenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

2-Chlorotoluene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

4-Chlorotoluene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,3,5-Trimethylbenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

tert-Butylbenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,2,4-Trimethylbenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

sec-Butylbenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,3-Dichlorobenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

p-Isopropyltoluene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,4-Dichlorobenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,2-Dichlorobenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

n-Butylbenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,2-Dibromo-3-chloropropane ND 0.0050 EPA 8260C 6-23-15 6-23-15  

1,2,4-Trichlorobenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Hexachlorobutadiene ND 0.0050 EPA 8260C 6-23-15 6-23-15  

Naphthalene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

1,2,3-Trichlorobenzene ND 0.0010 EPA 8260C 6-23-15 6-23-15  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 91 76-131     

Toluene-d8 95 82-129     

4-Bromofluorobenzene 119 79-126     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

VOLATILES by EPA 8260C 
METHOD BLANK QUALITY CONTROL 

page 1 of 2 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

         

Laboratory ID: MB0624S1           

Dichlorodifluoromethane ND 0.0014 EPA 8260C 6-24-15 6-24-15  

Chloromethane ND 0.0050 EPA 8260C 6-24-15 6-24-15  

Vinyl Chloride ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Bromomethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Chloroethane ND 0.0050 EPA 8260C 6-24-15 6-24-15  

Trichlorofluoromethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,1-Dichloroethene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Acetone ND 0.010 EPA 8260C 6-24-15 6-24-15  

Iodomethane ND 0.0050 EPA 8260C 6-24-15 6-24-15  

Carbon Disulfide ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Methylene Chloride ND 0.0050 EPA 8260C 6-24-15 6-24-15  

(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Methyl t-Butyl Ether ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,1-Dichloroethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Vinyl Acetate ND 0.0050 EPA 8260C 6-24-15 6-24-15  

2,2-Dichloropropane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

(cis) 1,2-Dichloroethene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

2-Butanone ND 0.0050 EPA 8260C 6-24-15 6-24-15  

Bromochloromethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Chloroform ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,1,1-Trichloroethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Carbon Tetrachloride ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,1-Dichloropropene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Benzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,2-Dichloroethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Trichloroethene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,2-Dichloropropane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Dibromomethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Bromodichloromethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

2-Chloroethyl Vinyl Ether ND 0.0050 EPA 8260C 6-24-15 6-24-15  

(cis) 1,3-Dichloropropene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Methyl Isobutyl Ketone ND 0.0050 EPA 8260C 6-24-15 6-24-15  

Toluene ND 0.0050 EPA 8260C 6-24-15 6-24-15  

(trans) 1,3-Dichloropropene ND 0.0010 EPA 8260C 6-24-15 6-24-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

VOLATILES by EPA 8260C 
METHOD BLANK QUALITY CONTROL 

page 2 of 2 
 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

         

Laboratory ID: MB0624S1           

1,1,2-Trichloroethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Tetrachloroethene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,3-Dichloropropane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

2-Hexanone ND 0.0050 EPA 8260C 6-24-15 6-24-15  

Dibromochloromethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,2-Dibromoethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Chlorobenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,1,1,2-Tetrachloroethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Ethylbenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

m,p-Xylene ND 0.0020 EPA 8260C 6-24-15 6-24-15  

o-Xylene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Styrene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Bromoform ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Isopropylbenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Bromobenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,1,2,2-Tetrachloroethane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,2,3-Trichloropropane ND 0.0010 EPA 8260C 6-24-15 6-24-15  

n-Propylbenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

2-Chlorotoluene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

4-Chlorotoluene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,3,5-Trimethylbenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

tert-Butylbenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,2,4-Trimethylbenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

sec-Butylbenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,3-Dichlorobenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

p-Isopropyltoluene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,4-Dichlorobenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,2-Dichlorobenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

n-Butylbenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,2-Dibromo-3-chloropropane ND 0.0050 EPA 8260C 6-24-15 6-24-15  

1,2,4-Trichlorobenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Hexachlorobutadiene ND 0.0050 EPA 8260C 6-24-15 6-24-15  

Naphthalene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

1,2,3-Trichlorobenzene ND 0.0010 EPA 8260C 6-24-15 6-24-15  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 89 76-131     

Toluene-d8 92 82-129     

4-Bromofluorobenzene 117 79-126     
 



15 

OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

VOLATILES by EPA 8260C 
SB/SBD QUALITY CONTROL 

 

Matrix: Soil             

Units: mg/kg             

        Percent Recovery  RPD  

Analyte Result   Spike Level   Recovery Limits RPD Limit Flags 

SPIKE BLANKS             

Laboratory ID: SB0623S1                     

    SB SBD   SB SBD   SB SBD         

1,1-Dichloroethene 0.0441 0.0431  0.0500 0.0500  88 86 66-129 2 15  

Benzene 0.0487 0.0475  0.0500 0.0500  97 95 71-123 2 15  

Trichloroethene 0.0470 0.0481  0.0500 0.0500  94 96 75-115 2 15  

Toluene 0.0478 0.0472  0.0500 0.0500  96 94 75-120 1 15  

Chlorobenzene 0.0462 0.0455  0.0500 0.0500  92 91 75-121 2 15  

Surrogate:                         

Dibromofluoromethane      88 84 76-131    

Toluene-d8       88 87 82-129    

4-Bromofluorobenzene      111 109 79-126    
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

VOLATILES by EPA 8260C 
SB/SBD QUALITY CONTROL 

 

Matrix: Soil             

Units: mg/kg             

        Percent Recovery  RPD  

Analyte Result   Spike Level   Recovery Limits RPD Limit Flags 

SPIKE BLANKS             

Laboratory ID: SB0624S1                     

    SB SBD   SB SBD   SB SBD         

1,1-Dichloroethene 0.0443 0.0423  0.0500 0.0500  89 85 66-129 5 15  

Benzene 0.0473 0.0470  0.0500 0.0500  95 94 71-123 1 15  

Trichloroethene 0.0462 0.0469  0.0500 0.0500  92 94 75-115 2 15  

Toluene 0.0478 0.0478  0.0500 0.0500  96 96 75-120 0 15  

Chlorobenzene 0.0452 0.0456  0.0500 0.0500  90 91 75-121 1 15  

Surrogate:                         

Dibromofluoromethane      86 83 76-131    

Toluene-d8       89 86 82-129    

4-Bromofluorobenzene      109 107 79-126    
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 1 of 2 

 

Matrix: Soil       

Units: mg/Kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID:   SFS-B1       

Laboratory ID: 06-238-01           

n-Nitrosodimethylamine ND 0.041 EPA 8270D 6-23-15 6-24-15  

Pyridine  ND 0.41 EPA 8270D 6-23-15 6-24-15  

Phenol  ND 0.041 EPA 8270D 6-23-15 6-24-15  

Aniline  ND 0.21 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroethyl)ether ND 0.041 EPA 8270D 6-23-15 6-24-15  

2-Chlorophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,3-Dichlorobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,4-Dichlorobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Benzyl alcohol ND 0.21 EPA 8270D 6-23-15 6-24-15  

1,2-Dichlorobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

2-Methylphenol (o-Cresol) ND 0.041 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroisopropyl)ether ND 0.041 EPA 8270D 6-23-15 6-24-15  

(3+4)-Methylphenol (m,p-Cresol) ND 0.041 EPA 8270D 6-23-15 6-24-15  

n-Nitroso-di-n-propylamine ND 0.041 EPA 8270D 6-23-15 6-24-15  

Hexachloroethane ND 0.041 EPA 8270D 6-23-15 6-24-15  

Nitrobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Isophorone ND 0.041 EPA 8270D 6-23-15 6-24-15  

2-Nitrophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,4-Dimethylphenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroethoxy)methane ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,4-Dichlorophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,2,4-Trichlorobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Naphthalene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

4-Chloroaniline ND 0.21 EPA 8270D 6-23-15 6-24-15  

Hexachlorobutadiene ND 0.041 EPA 8270D 6-23-15 6-24-15  

4-Chloro-3-methylphenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

2-Methylnaphthalene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

1-Methylnaphthalene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

Hexachlorocyclopentadiene ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,4,6-Trichlorophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,3-Dichloroaniline ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,4,5-Trichlorophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

2-Chloronaphthalene ND 0.041 EPA 8270D 6-23-15 6-24-15  

2-Nitroaniline ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,4-Dinitrobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Dimethylphthalate ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,3-Dinitrobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,6-Dinitrotoluene ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,2-Dinitrobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Acenaphthylene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

3-Nitroaniline ND 0.041 EPA 8270D 6-23-15 6-24-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 2 of 2 

 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID:   SFS-B1       

Laboratory ID: 06-238-01           

2,4-Dinitrophenol ND 0.21 EPA 8270D 6-23-15 6-24-15  

Acenaphthene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

4-Nitrophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,4-Dinitrotoluene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Dibenzofuran ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,3,5,6-Tetrachlorophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,3,4,6-Tetrachlorophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

Diethylphthalate ND 0.21 EPA 8270D 6-23-15 6-24-15  

4-Chlorophenyl-phenylether ND 0.041 EPA 8270D 6-23-15 6-24-15  

4-Nitroaniline ND 0.041 EPA 8270D 6-23-15 6-24-15  

Fluorene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

4,6-Dinitro-2-methylphenol ND 0.21 EPA 8270D 6-23-15 6-24-15  

n-Nitrosodiphenylamine ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,2-Diphenylhydrazine ND 0.041 EPA 8270D 6-23-15 6-24-15  

4-Bromophenyl-phenylether ND 0.041 EPA 8270D 6-23-15 6-24-15  

Hexachlorobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Pentachlorophenol ND 0.21 EPA 8270D 6-23-15 6-24-15  

Phenanthrene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

Anthracene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

Carbazole ND 0.041 EPA 8270D 6-23-15 6-24-15  

Di-n-butylphthalate ND 0.041 EPA 8270D 6-23-15 6-24-15  

Fluoranthene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

Benzidine ND 0.41 EPA 8270D 6-23-15 6-24-15  

Pyrene  ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

Butylbenzylphthalate ND 0.041 EPA 8270D 6-23-15 6-24-15  

bis-2-Ethylhexyladipate ND 0.041 EPA 8270D 6-23-15 6-24-15  

3,3'-Dichlorobenzidine ND 0.21 EPA 8270D 6-23-15 6-24-15  

Benzo[a]anthracene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

Chrysene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

bis(2-Ethylhexyl)phthalate ND 0.041 EPA 8270D 6-23-15 6-24-15  

Di-n-octylphthalate ND 0.041 EPA 8270D 6-23-15 6-24-15  

Benzo[b]fluoranthene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

Benzo(j,k)fluoranthene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

Benzo[a]pyrene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

Indeno[1,2,3-cd]pyrene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

Dibenz[a,h]anthracene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15  

Benzo[g,h,i]perylene ND 0.0083 EPA 8270D/SIM 6-23-15 6-24-15   

Surrogate: Percent Recovery Control Limits     

2-Fluorophenol 43 31 - 110     

Phenol-d6 42 34 - 109     

Nitrobenzene-d5 41 30 - 109     

2-Fluorobiphenyl 48 39 - 103     

2,4,6-Tribromophenol 61 25 - 120     

Terphenyl-d14 63 40 - 117     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 1 of 2 

 

Matrix: Soil       

Units: mg/Kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID:   SFS-E       

Laboratory ID: 06-238-02           

n-Nitrosodimethylamine ND 0.040 EPA 8270D 6-23-15 6-24-15  

Pyridine  ND 0.40 EPA 8270D 6-23-15 6-24-15  

Phenol  ND 0.040 EPA 8270D 6-23-15 6-24-15  

Aniline  ND 0.20 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroethyl)ether ND 0.040 EPA 8270D 6-23-15 6-24-15  

2-Chlorophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,3-Dichlorobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,4-Dichlorobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Benzyl alcohol ND 0.20 EPA 8270D 6-23-15 6-24-15  

1,2-Dichlorobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

2-Methylphenol (o-Cresol) ND 0.040 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroisopropyl)ether ND 0.040 EPA 8270D 6-23-15 6-24-15  

(3+4)-Methylphenol (m,p-Cresol) ND 0.040 EPA 8270D 6-23-15 6-24-15  

n-Nitroso-di-n-propylamine ND 0.040 EPA 8270D 6-23-15 6-24-15  

Hexachloroethane ND 0.040 EPA 8270D 6-23-15 6-24-15  

Nitrobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Isophorone ND 0.040 EPA 8270D 6-23-15 6-24-15  

2-Nitrophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,4-Dimethylphenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroethoxy)methane ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,4-Dichlorophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,2,4-Trichlorobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Naphthalene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

4-Chloroaniline ND 0.20 EPA 8270D 6-23-15 6-24-15  

Hexachlorobutadiene ND 0.040 EPA 8270D 6-23-15 6-24-15  

4-Chloro-3-methylphenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

2-Methylnaphthalene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

1-Methylnaphthalene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Hexachlorocyclopentadiene ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,4,6-Trichlorophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,3-Dichloroaniline ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,4,5-Trichlorophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

2-Chloronaphthalene ND 0.040 EPA 8270D 6-23-15 6-24-15  

2-Nitroaniline ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,4-Dinitrobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Dimethylphthalate ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,3-Dinitrobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,6-Dinitrotoluene ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,2-Dinitrobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Acenaphthylene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

3-Nitroaniline ND 0.040 EPA 8270D 6-23-15 6-24-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 2 of 2 

 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID:   SFS-E       

Laboratory ID: 06-238-02           

2,4-Dinitrophenol ND 0.20 EPA 8270D 6-23-15 6-24-15  

Acenaphthene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

4-Nitrophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,4-Dinitrotoluene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Dibenzofuran ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,3,5,6-Tetrachlorophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,3,4,6-Tetrachlorophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

Diethylphthalate ND 0.20 EPA 8270D 6-23-15 6-24-15  

4-Chlorophenyl-phenylether ND 0.040 EPA 8270D 6-23-15 6-24-15  

4-Nitroaniline ND 0.040 EPA 8270D 6-23-15 6-24-15  

Fluorene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

4,6-Dinitro-2-methylphenol ND 0.20 EPA 8270D 6-23-15 6-24-15  

n-Nitrosodiphenylamine ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,2-Diphenylhydrazine ND 0.040 EPA 8270D 6-23-15 6-24-15  

4-Bromophenyl-phenylether ND 0.040 EPA 8270D 6-23-15 6-24-15  

Hexachlorobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Pentachlorophenol ND 0.20 EPA 8270D 6-23-15 6-24-15  

Phenanthrene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Anthracene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Carbazole ND 0.040 EPA 8270D 6-23-15 6-24-15  

Di-n-butylphthalate ND 0.040 EPA 8270D 6-23-15 6-24-15  

Fluoranthene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Benzidine ND 0.40 EPA 8270D 6-23-15 6-24-15  

Pyrene  ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Butylbenzylphthalate ND 0.040 EPA 8270D 6-23-15 6-24-15  

bis-2-Ethylhexyladipate ND 0.040 EPA 8270D 6-23-15 6-24-15  

3,3'-Dichlorobenzidine ND 0.20 EPA 8270D 6-23-15 6-24-15  

Benzo[a]anthracene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Chrysene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

bis(2-Ethylhexyl)phthalate ND 0.040 EPA 8270D 6-23-15 6-24-15  

Di-n-octylphthalate ND 0.040 EPA 8270D 6-23-15 6-24-15  

Benzo[b]fluoranthene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Benzo(j,k)fluoranthene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Benzo[a]pyrene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Indeno[1,2,3-cd]pyrene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Dibenz[a,h]anthracene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Benzo[g,h,i]perylene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15   

Surrogate: Percent Recovery Control Limits     

2-Fluorophenol 59 31 - 110     

Phenol-d6 59 34 - 109     

Nitrobenzene-d5 55 30 - 109     

2-Fluorobiphenyl 58 39 - 103     

2,4,6-Tribromophenol 52 25 - 120     

Terphenyl-d14 53 40 - 117     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
METHOD BLANK QUALITY CONTROL 

page 1 of 2 
 

Matrix: Soil       

Units: mg/Kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

           

Laboratory ID: MB0623S1           

n-Nitrosodimethylamine ND 0.033 EPA 8270D 6-23-15 6-23-15  

Pyridine  ND 0.33 EPA 8270D 6-23-15 6-23-15  

Phenol  ND 0.033 EPA 8270D 6-23-15 6-23-15  

Aniline  ND 0.17 EPA 8270D 6-23-15 6-23-15  

bis(2-Chloroethyl)ether ND 0.033 EPA 8270D 6-23-15 6-23-15  

2-Chlorophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,3-Dichlorobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,4-Dichlorobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Benzyl alcohol ND 0.17 EPA 8270D 6-23-15 6-23-15  

1,2-Dichlorobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

2-Methylphenol (o-Cresol) ND 0.033 EPA 8270D 6-23-15 6-23-15  

bis(2-Chloroisopropyl)ether ND 0.033 EPA 8270D 6-23-15 6-23-15  

(3+4)-Methylphenol (m,p-Cresol) ND 0.033 EPA 8270D 6-23-15 6-23-15  

n-Nitroso-di-n-propylamine ND 0.033 EPA 8270D 6-23-15 6-23-15  

Hexachloroethane ND 0.033 EPA 8270D 6-23-15 6-23-15  

Nitrobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Isophorone ND 0.033 EPA 8270D 6-23-15 6-23-15  

2-Nitrophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,4-Dimethylphenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

bis(2-Chloroethoxy)methane ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,4-Dichlorophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,2,4-Trichlorobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Naphthalene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

4-Chloroaniline ND 0.17 EPA 8270D 6-23-15 6-23-15  

Hexachlorobutadiene ND 0.033 EPA 8270D 6-23-15 6-23-15  

4-Chloro-3-methylphenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

2-Methylnaphthalene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

1-Methylnaphthalene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Hexachlorocyclopentadiene ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,4,6-Trichlorophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,3-Dichloroaniline ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,4,5-Trichlorophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

2-Chloronaphthalene ND 0.033 EPA 8270D 6-23-15 6-23-15  

2-Nitroaniline ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,4-Dinitrobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Dimethylphthalate ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,3-Dinitrobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,6-Dinitrotoluene ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,2-Dinitrobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Acenaphthylene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

3-Nitroaniline ND 0.033 EPA 8270D 6-23-15 6-23-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
METHOD BLANK QUALITY CONTROL 

page 2 of 2 
 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

           

Laboratory ID: MB0623S1           

2,4-Dinitrophenol ND 0.17 EPA 8270D 6-23-15 6-23-15  

Acenaphthene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

4-Nitrophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,4-Dinitrotoluene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Dibenzofuran ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,3,5,6-Tetrachlorophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,3,4,6-Tetrachlorophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

Diethylphthalate ND 0.17 EPA 8270D 6-23-15 6-23-15  

4-Chlorophenyl-phenylether ND 0.033 EPA 8270D 6-23-15 6-23-15  

4-Nitroaniline ND 0.033 EPA 8270D 6-23-15 6-23-15  

Fluorene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

4,6-Dinitro-2-methylphenol ND 0.17 EPA 8270D 6-23-15 6-23-15  

n-Nitrosodiphenylamine ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,2-Diphenylhydrazine ND 0.033 EPA 8270D 6-23-15 6-23-15  

4-Bromophenyl-phenylether ND 0.033 EPA 8270D 6-23-15 6-23-15  

Hexachlorobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Pentachlorophenol ND 0.17 EPA 8270D 6-23-15 6-23-15  

Phenanthrene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Anthracene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Carbazole ND 0.033 EPA 8270D 6-23-15 6-23-15  

Di-n-butylphthalate ND 0.033 EPA 8270D 6-23-15 6-23-15  

Fluoranthene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Benzidine ND 0.33 EPA 8270D 6-23-15 6-23-15  

Pyrene  ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Butylbenzylphthalate ND 0.033 EPA 8270D 6-23-15 6-23-15  

bis-2-Ethylhexyladipate ND 0.033 EPA 8270D 6-23-15 6-23-15  

3,3'-Dichlorobenzidine ND 0.17 EPA 8270D 6-23-15 6-23-15  

Benzo[a]anthracene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Chrysene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

bis(2-Ethylhexyl)phthalate ND 0.033 EPA 8270D 6-23-15 6-23-15  

Di-n-octylphthalate ND 0.033 EPA 8270D 6-23-15 6-23-15  

Benzo[b]fluoranthene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Benzo(j,k)fluoranthene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Benzo[a]pyrene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Indeno[1,2,3-cd]pyrene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Dibenz[a,h]anthracene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Benzo[g,h,i]perylene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15   

Surrogate: Percent Recovery Control Limits     

2-Fluorophenol 82 31 - 110     

Phenol-d6 84 34 - 109     

Nitrobenzene-d5 81 30 - 109     

2-Fluorobiphenyl 79 39 - 103     

2,4,6-Tribromophenol 89 25 - 120     

Terphenyl-d14 87 40 - 117     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
SB/SBD QUALITY CONTROL 

 

Matrix: Soil             

Units: mg/Kg             

        Percent Recovery  RPD  

Analyte Result   Spike Level   Recovery Limits RPD Limit Flags 

SPIKE BLANKS             

Laboratory ID: SB0623S1                     

    SB SBD   SB SBD   SB SBD         

Phenol 1.09 1.03  1.33 1.33  82 77 55 - 105 6 25  

2-Chlorophenol 1.12 1.06  1.33 1.33  84 80 56 - 102 6 30  

1,4-Dichlorobenzene 0.585 0.538  0.667 0.667  88 81 49 - 99 8 35  

n-Nitroso-di-n-propylamine 0.571 0.517  0.667 0.667  86 78 52 - 102 10 26  

1,2,4-Trichlorobenzene 0.615 0.577  0.667 0.667  92 87 49 - 110 6 30  

4-Chloro-3-methylphenol 1.26 1.15  1.33 1.33  95 86 59 - 113 9 22  

Acenaphthene 0.537 0.495  0.667 0.667  81 74 52 - 103 8 22  

4-Nitrophenol 1.31 1.23  1.33 1.33  98 92 51 - 125 6 23  

2,4-Dinitrotoluene 0.595 0.553  0.667 0.667  89 83 53 - 118 7 23  

Pentachlorophenol 1.36 1.23  1.33 1.33  102 92 25 - 141 10 39  

Pyrene   0.608 0.555   0.667 0.667   91 83 57 - 120 9 20   

Surrogate:             

2-Fluorophenol       85 81 31 - 110    

Phenol-d6       88 83 34 - 109    

Nitrobenzene-d5       84 78 30 - 109    

2-Fluorobiphenyl       84 77 39 - 103    

2,4,6-Tribromophenol      100 90 25 - 120    

Terphenyl-d14       91 84 40 - 117    
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

PCBs  
EPA 8082A 

 

Matrix: Soil       

Units: mg/Kg (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-B1      

Laboratory ID: 06-238-01           

Aroclor 1016 ND 0.062 EPA 8082A 6-23-15 6-24-15  

Aroclor 1221 ND 0.062 EPA 8082A 6-23-15 6-24-15  

Aroclor 1232 ND 0.062 EPA 8082A 6-23-15 6-24-15  

Aroclor 1242 ND 0.062 EPA 8082A 6-23-15 6-24-15  

Aroclor 1248 ND 0.062 EPA 8082A 6-23-15 6-24-15  

Aroclor 1254 ND 0.062 EPA 8082A 6-23-15 6-24-15  

Aroclor 1260 ND 0.062 EPA 8082A 6-23-15 6-24-15   

Surrogate: Percent Recovery Control Limits     

DCB  133 55-140     

        

Client ID: SFS-E      

Laboratory ID: 06-238-02           

Aroclor 1016 ND 0.060 EPA 8082A 6-23-15 6-24-15  

Aroclor 1221 ND 0.060 EPA 8082A 6-23-15 6-24-15  

Aroclor 1232 ND 0.060 EPA 8082A 6-23-15 6-24-15  

Aroclor 1242 ND 0.060 EPA 8082A 6-23-15 6-24-15  

Aroclor 1248 ND 0.060 EPA 8082A 6-23-15 6-24-15  

Aroclor 1254 ND 0.060 EPA 8082A 6-23-15 6-24-15  

Aroclor 1260 ND 0.060 EPA 8082A 6-23-15 6-24-15   

Surrogate: Percent Recovery Control Limits     

DCB  106 55-140     
 



25 

OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

PCBs EPA 8082A 
QUALITY CONTROL 

 

Matrix: Soil       

Units: mg/Kg (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       

Laboratory ID: MB0623S1           

Aroclor 1016 ND 0.050 EPA 8082A 6-23-15 6-23-15  

Aroclor 1221 ND 0.050 EPA 8082A 6-23-15 6-23-15  

Aroclor 1232 ND 0.050 EPA 8082A 6-23-15 6-23-15  

Aroclor 1242 ND 0.050 EPA 8082A 6-23-15 6-23-15  

Aroclor 1248 ND 0.050 EPA 8082A 6-23-15 6-23-15  

Aroclor 1254 ND 0.050 EPA 8082A 6-23-15 6-23-15  

Aroclor 1260 ND 0.050 EPA 8082A 6-23-15 6-23-15   

Surrogate: Percent Recovery Control Limits     

DCB  104 55-140     
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

MATRIX SPIKES             

Laboratory ID: 06-167-02                     

    MS MSD   MS MSD   MS MSD         

Aroclor 1260 0.373 0.398   0.500 0.500 ND 75 80 46-136 6 17   

Surrogate:             

DCB        80 92 55-140    
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

TOTAL METALS 
EPA 6010C/7471B 

 

Matrix: Soil      

Units: mg/kg (ppm)      

    Date Date  

Analyte Result PQL EPA Method Prepared Analyzed Flags 

       

Lab ID: 06-238-01      

Client ID: SFS-B1           

Arsenic ND 12 6010C 6-24-15 6-24-15  

Barium 33 3.1 6010C 6-24-15 6-24-15  

Cadmium ND 0.62 6010C 6-24-15 6-24-15  

Chromium 39 0.62 6010C 6-24-15 6-24-15  

Lead ND 6.2 6010C 6-24-15 6-24-15  

Mercury ND 0.31 7471B 6-24-15 6-24-15  

Selenium ND 12 6010C 6-24-15 6-24-15  

Silver ND 1.2 6010C 6-24-15 6-24-15   

       

       

Lab ID: 06-238-02      

Client ID: SFS-E           

Arsenic ND 12 6010C 6-24-15 6-24-15  

Barium 110 3.0 6010C 6-24-15 6-24-15  

Cadmium ND 0.60 6010C 6-24-15 6-24-15  

Chromium 62 0.60 6010C 6-24-15 6-24-15  

Lead 10 6.0 6010C 6-24-15 6-24-15  

Mercury ND 0.30 7471B 6-24-15 6-24-15  

Selenium ND 12 6010C 6-24-15 6-24-15  

Silver ND 1.2 6010C 6-24-15 6-24-15   
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

TOTAL METALS 
EPA 6010C/7471B 

METHOD BLANK QUALITY CONTROL 
 

Date Extracted: 6-24-15     

Date Analyzed: 6-24-15     

      

Matrix: Soil     

Units: mg/kg (ppm)     

      

Lab ID: MB0624SM1&MB0624S1    

      

      

      

      

Analyte Method  Result  PQL 

       

Arsenic 6010C  ND  10 

       

Barium 6010C  ND  2.5 

       

Cadmium 6010C  ND  0.50 

       

Chromium 6010C  ND  0.50 

       

Lead 6010C  ND  5.0 

       

Mercury 7471B  ND  0.25 

       

Selenium 6010C  ND  10 

       

Silver 6010C  ND  1.0 
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

TOTAL METALS 
EPA 6010C/7471B 

DUPLICATE QUALITY CONTROL 
 

Date Extracted: 6-24-15          

Date Analyzed: 6-24-15          

            

Matrix: Soil          

Units: mg/kg (ppm)          

            

Lab ID: 06-238-01          

              

              

              

    Sample Duplicate        

Analyte   Result Result RPD PQL Flags 

             

Arsenic   ND ND NA 10  

             

Barium   26.8 26.1 3 2.5  

             

Cadmium   ND ND NA 0.50  

            

Chromium   31.5 27.9 12 0.50  

            

Lead   ND ND NA 5.0  

              

Mercury   ND ND NA 0.25   

            

Selenium   ND ND NA 10  

            

Silver   ND ND NA 1.0  
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th
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This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

TOTAL METALS 
EPA 6010C/7471B 

MS/MSD QUALITY CONTROL 
 

Date Extracted: 6-24-15        

Date Analyzed: 6-24-15        

          

Matrix: Soil        

Units: mg/kg (ppm)        

          

Lab ID: 06-238-01        

          

          

          

  Spike  Percent  Percent    

Analyte Level MS Recovery MSD Recovery RPD Flags  

          

Arsenic 100 92.3 92 92.0 92 0   

          

Barium 100 118 92 117 90 1   

          

Cadmium 50.0 45.2 90 45.2 90 0   

         

Chromium 100 118 87 117 86 1   

         

Lead 250 227 91 230 92 1   

          

Mercury 0.500 0.448 90 0.434 87 3   

         

Selenium 100 94.3 94 95.7 96 2   

         

Silver 25.0 21.5 86 21.6 86 0   
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th
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This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 25, 2015 
Samples Submitted: June 23, 2015 
Laboratory Reference: 1506-238 
Project: WSDOT Signal Fuel Site 
 

 
% MOISTURE 

 

Date Analyzed: 6-23-15     

      

      

Client ID  Lab ID   % Moisture 

      

SFS-B1  06-238-01   19 

SFS-E  06-238-02   17 
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This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
Data Qualifiers and Abbreviations 

 
A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data. 
 
B - The analyte indicated was also found in the blank sample. 

 
C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are 

within five times the quantitation limit. 
 
E - The value reported exceeds the quantitation range and is an estimate. 
 
F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds. 
 
H - The analyte indicated is a common laboratory solvent and may have been introduced during sample 

preparation, and be impacting the sample result. 
 
I - Compound recovery is outside of the control limits. 
 
J - The value reported was below the practical quantitation limit.  The value is an estimate. 
 
K - Sample duplicate RPD is outside control limits due to sample inhomogeneity.  The sample was 
      re-extracted and re-analyzed with similar results. 
 
L - The RPD is outside of the control limits. 
 
M - Hydrocarbons in the gasoline range are impacting the diesel range result. 
 
M1 - Hydrocarbons in the gasoline range (toluene-napthalene) are present in the sample. 
 
N - Hydrocarbons in the lube oil range are impacting the diesel range result. 
 
N1 - Hydrocarbons in diesel range are impacting lube oil range results. 
 
O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result. 
 
P - The RPD of the detected concentrations between the two columns is greater than 40. 
 
Q - Surrogate recovery is outside of the control limits. 
 
S - Surrogate recovery data is not available due to the necessary dilution of the sample. 
 
T - The sample chromatogram is not similar to a typical ____________. 
 
U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 
U1 - The practical quantitation limit is elevated due to interferences present in the sample. 
 
V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects. 
 
W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects. 
 
X - Sample extract treated with a mercury cleanup procedure. 
 
X1- Sample extract treated with a Sulfuric acid/Silica gel cleanup procedure. 
 
Y - The calibration verification for this analyte exceeded the 20% drift specified in method 8260C, and therefore the 

reported result should be considered an estimate.  The overall performance of the calibration verification standard 
met the acceptance criteria of the method. 

 
Z -  
 
ND - Not Detected at PQL 
 PQL - Practical Quantitation Limit 
 RPD - Relative Percent Difference 
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This report pertains to the samples analyzed in accordance with the chain of custody, 
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14648 NE 95

th
 Street, Redmond, WA  98052 • (425) 883-3881 

 
 
 
 
June 26, 2015 
 
 
 
 
 
Trent Ensminger 
Washington State Department of Transportation 
HAZ-MAT 
2214 RW Johnson Road SW; MS 47332 
Tumwater, WA  98512-6111 
 
 
Re: Analytical Data for Project Signals Fuel Site 
 Laboratory Reference No. 1506-191 
 
 
Dear Trent: 
 
Enclosed are the analytical results and associated quality control data for samples submitted on June 18, 2015. 
 
The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt.  If you 
require longer storage, please contact the laboratory. 
 
We appreciate the opportunity to be of service to you on this project.  If you have any questions concerning the data, 
or need additional information, please feel free to call me. 
 
Sincerely, 

 
 
David Baumeister 
Project Manager 
 
 
 
Enclosures 
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

 
Case Narrative 

 
Samples were collected on June 18, 2015 and received by the laboratory on June 18, 2015.  They were maintained at the 
laboratory at a temperature of 2

o
C to 6

o
C.    

 
Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below. 
 
General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
 
 
 
NWTPH Gx and Volatiles EPA 8260C Analysis 
 
Per EPA Method 5035A, samples were received by the laboratory in pre-weighed 40 mL VOA vials within 48 hours of 
sample collection.  They were stored in a freezer at between -7

o
C

 
and -20

o
C until extraction or analysis.  

 
 
Total Metals EPA 6010C/7471B Analysis 
 
Due to the high concentration of Barium in the QC sample, the amount spiked was insufficient for meaningful 
MS/MSD recovery data. The Spike Blank recovery was 96%.  
 
 
Please note that any other QA/QC issues associated with these extractions and analyses will be indicated  
with a footnote reference and discussed in detail on the Data Qualifier page. 
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

NWTPH-Gx 
 

Matrix: Soil       

Units: mg/kg (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-N      

Laboratory ID: 06-191-01           

Gasoline ND 4.6 NWTPH-Gx 6-18-15 6-18-15   

Surrogate: Percent Recovery Control Limits     

Fluorobenzene 91 68-123      

        

Client ID: SFS-W      

Laboratory ID: 06-191-02           

Gasoline ND 6.4 NWTPH-Gx 6-18-15 6-18-15   

Surrogate: Percent Recovery Control Limits     

Fluorobenzene 86 68-123      

        

Client ID: SFS-S      

Laboratory ID: 06-191-03           

Gasoline ND 9.6 NWTPH-Gx 6-18-15 6-18-15   

Surrogate: Percent Recovery Control Limits     

Fluorobenzene 85 68-123      
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

NWTPH-Gx 
QUALITY CONTROL 

 

Matrix: Soil       

Units: mg/kg (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       

Laboratory ID: MB0618S1           

Gasoline ND 5.0 NWTPH-Gx 6-18-15 6-18-15   

Surrogate: Percent Recovery Control Limits     

Fluorobenzene 79 68-123      
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 06-181-03                     

    ORIG DUP                     

Gasoline ND ND  NA NA  NA NA NA 30  

Surrogate:                         

Fluorobenzene       89 91 68-123    
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

NWTPH-Dx 
 

Matrix: Soil       

Units: mg/Kg (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-N      

Laboratory ID: 06-191-01           

Diesel Range Organics ND 31 NWTPH-Dx 6-23-15 6-23-15  

Lube Oil Range Organics ND 62 NWTPH-Dx 6-23-15 6-23-15   

Surrogate: Percent Recovery Control Limits     

o-Terphenyl 62 50-150     

        

        

Client ID: SFS-W      

Laboratory ID: 06-191-02           

Diesel Range Organics ND 30 NWTPH-Dx 6-23-15 6-24-15  

Lube Oil 75 60 NWTPH-Dx 6-23-15 6-24-15   

Surrogate: Percent Recovery Control Limits     

o-Terphenyl 75 50-150     

        

        

Client ID: SFS-S      

Laboratory ID: 06-191-03           

Diesel Fuel #2 340 28 NWTPH-Dx 6-23-15 6-23-15  

Lube Oil Range Organics ND 57 NWTPH-Dx 6-23-15 6-23-15 U1 

Surrogate: Percent Recovery Control Limits     

o-Terphenyl 70 50-150     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

NWTPH-Dx 
QUALITY CONTROL 

 

Matrix: Soil       

Units: mg/Kg (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       

Laboratory ID: MB0623S1           

Diesel Range Organics ND 25 NWTPH-Dx 6-23-15 6-23-15  

Lube Oil Range Organics ND 50 NWTPH-Dx 6-23-15 6-23-15   

Surrogate: Percent Recovery Control Limits     

o-Terphenyl 83 50-150     
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             

Laboratory ID: 06-181-02                     

    ORIG DUP                     

Diesel Fuel #2 28.7 ND  NA NA  NA NA NA NA  

Lube Oil Range ND ND   NA NA   NA NA NA NA   

Surrogate:             

o-Terphenyl       78 71 50-150    
 



7 

OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

VOLATILES EPA 8260C 
page 1 of 2 

 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-N      

Laboratory ID: 06-191-01           

Dichlorodifluoromethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Chloromethane ND 0.0034 EPA 8260C 6-19-15 6-19-15  

Vinyl Chloride ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Bromomethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Chloroethane ND 0.0034 EPA 8260C 6-19-15 6-19-15  

Trichlorofluoromethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,1-Dichloroethene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Acetone 0.0084 0.0069 EPA 8260C 6-19-15 6-19-15  

Iodomethane ND 0.0034 EPA 8260C 6-19-15 6-19-15  

Carbon Disulfide ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Methylene Chloride ND 0.0034 EPA 8260C 6-19-15 6-19-15  

(trans) 1,2-Dichloroethene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Methyl t-Butyl Ether ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,1-Dichloroethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Vinyl Acetate ND 0.0034 EPA 8260C 6-19-15 6-19-15  

2,2-Dichloropropane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

(cis) 1,2-Dichloroethene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

2-Butanone ND 0.0034 EPA 8260C 6-19-15 6-19-15  

Bromochloromethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Chloroform ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,1,1-Trichloroethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Carbon Tetrachloride ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,1-Dichloropropene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Benzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,2-Dichloroethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Trichloroethene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,2-Dichloropropane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Dibromomethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Bromodichloromethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

2-Chloroethyl Vinyl Ether ND 0.0034 EPA 8260C 6-19-15 6-19-15  

(cis) 1,3-Dichloropropene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Methyl Isobutyl Ketone ND 0.0034 EPA 8260C 6-19-15 6-19-15  

Toluene ND 0.0034 EPA 8260C 6-19-15 6-19-15  

(trans) 1,3-Dichloropropene ND 0.00069 EPA 8260C 6-19-15 6-19-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

VOLATILES EPA 8260C 
page 2 of 2 

 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-N      

Laboratory ID: 06-191-01           

1,1,2-Trichloroethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Tetrachloroethene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,3-Dichloropropane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

2-Hexanone ND 0.0034 EPA 8260C 6-19-15 6-19-15  

Dibromochloromethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,2-Dibromoethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Chlorobenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,1,1,2-Tetrachloroethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Ethylbenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

m,p-Xylene ND 0.0014 EPA 8260C 6-19-15 6-19-15  

o-Xylene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Styrene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Bromoform ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Isopropylbenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Bromobenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,1,2,2-Tetrachloroethane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,2,3-Trichloropropane ND 0.00069 EPA 8260C 6-19-15 6-19-15  

n-Propylbenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

2-Chlorotoluene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

4-Chlorotoluene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,3,5-Trimethylbenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

tert-Butylbenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,2,4-Trimethylbenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

sec-Butylbenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,3-Dichlorobenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

p-Isopropyltoluene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,4-Dichlorobenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,2-Dichlorobenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

n-Butylbenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,2-Dibromo-3-chloropropane ND 0.0034 EPA 8260C 6-19-15 6-19-15  

1,2,4-Trichlorobenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Hexachlorobutadiene ND 0.0034 EPA 8260C 6-19-15 6-19-15  

Naphthalene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

1,2,3-Trichlorobenzene ND 0.00069 EPA 8260C 6-19-15 6-19-15  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 99 76-131     

Toluene-d8 99 82-129     

4-Bromofluorobenzene 120 79-126     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

VOLATILES EPA 8260C 
page 1 of 2 

 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-W      

Laboratory ID: 06-191-02           

Dichlorodifluoromethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Chloromethane ND 0.0057 EPA 8260C 6-19-15 6-19-15  

Vinyl Chloride ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Bromomethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Chloroethane ND 0.0057 EPA 8260C 6-19-15 6-19-15  

Trichlorofluoromethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,1-Dichloroethene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Acetone 0.012 0.011 EPA 8260C 6-19-15 6-19-15  

Iodomethane ND 0.0057 EPA 8260C 6-19-15 6-19-15  

Carbon Disulfide ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Methylene Chloride ND 0.0057 EPA 8260C 6-19-15 6-19-15  

(trans) 1,2-Dichloroethene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Methyl t-Butyl Ether ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,1-Dichloroethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Vinyl Acetate ND 0.0057 EPA 8260C 6-19-15 6-19-15  

2,2-Dichloropropane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

(cis) 1,2-Dichloroethene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

2-Butanone ND 0.0057 EPA 8260C 6-19-15 6-19-15  

Bromochloromethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Chloroform ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,1,1-Trichloroethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Carbon Tetrachloride ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,1-Dichloropropene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Benzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,2-Dichloroethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Trichloroethene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,2-Dichloropropane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Dibromomethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Bromodichloromethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

2-Chloroethyl Vinyl Ether ND 0.0057 EPA 8260C 6-19-15 6-19-15  

(cis) 1,3-Dichloropropene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Methyl Isobutyl Ketone ND 0.0057 EPA 8260C 6-19-15 6-19-15  

Toluene ND 0.0057 EPA 8260C 6-19-15 6-19-15  

(trans) 1,3-Dichloropropene ND 0.0011 EPA 8260C 6-19-15 6-19-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

VOLATILES EPA 8260C 
page 2 of 2 

 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-W      

Laboratory ID: 06-191-02           

1,1,2-Trichloroethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Tetrachloroethene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,3-Dichloropropane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

2-Hexanone ND 0.0057 EPA 8260C 6-19-15 6-19-15  

Dibromochloromethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,2-Dibromoethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Chlorobenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,1,1,2-Tetrachloroethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Ethylbenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

m,p-Xylene ND 0.0023 EPA 8260C 6-19-15 6-19-15  

o-Xylene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Styrene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Bromoform ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Isopropylbenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Bromobenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,1,2,2-Tetrachloroethane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,2,3-Trichloropropane ND 0.0011 EPA 8260C 6-19-15 6-19-15  

n-Propylbenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

2-Chlorotoluene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

4-Chlorotoluene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,3,5-Trimethylbenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

tert-Butylbenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,2,4-Trimethylbenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

sec-Butylbenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,3-Dichlorobenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

p-Isopropyltoluene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,4-Dichlorobenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,2-Dichlorobenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

n-Butylbenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,2-Dibromo-3-chloropropane ND 0.0057 EPA 8260C 6-19-15 6-19-15  

1,2,4-Trichlorobenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Hexachlorobutadiene ND 0.0057 EPA 8260C 6-19-15 6-19-15  

Naphthalene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

1,2,3-Trichlorobenzene ND 0.0011 EPA 8260C 6-19-15 6-19-15  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 102 76-131     

Toluene-d8 102 82-129     

4-Bromofluorobenzene 124 79-126     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

VOLATILES EPA 8260C 
page 1 of 2 

 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-S      

Laboratory ID: 06-191-03           

Dichlorodifluoromethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Chloromethane ND 0.0043 EPA 8260C 6-19-15 6-19-15  

Vinyl Chloride ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Bromomethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Chloroethane ND 0.0043 EPA 8260C 6-19-15 6-19-15  

Trichlorofluoromethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,1-Dichloroethene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Acetone ND 0.0086 EPA 8260C 6-19-15 6-19-15  

Iodomethane ND 0.0043 EPA 8260C 6-19-15 6-19-15  

Carbon Disulfide ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Methylene Chloride ND 0.0043 EPA 8260C 6-19-15 6-19-15  

(trans) 1,2-Dichloroethene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Methyl t-Butyl Ether ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,1-Dichloroethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Vinyl Acetate ND 0.0043 EPA 8260C 6-19-15 6-19-15  

2,2-Dichloropropane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

(cis) 1,2-Dichloroethene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

2-Butanone ND 0.0043 EPA 8260C 6-19-15 6-19-15  

Bromochloromethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Chloroform ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,1,1-Trichloroethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Carbon Tetrachloride ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,1-Dichloropropene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Benzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,2-Dichloroethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Trichloroethene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,2-Dichloropropane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Dibromomethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Bromodichloromethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

2-Chloroethyl Vinyl Ether ND 0.0043 EPA 8260C 6-19-15 6-19-15  

(cis) 1,3-Dichloropropene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Methyl Isobutyl Ketone ND 0.0043 EPA 8260C 6-19-15 6-19-15  

Toluene ND 0.0043 EPA 8260C 6-19-15 6-19-15  

(trans) 1,3-Dichloropropene ND 0.00086 EPA 8260C 6-19-15 6-19-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

VOLATILES EPA 8260C 
page 2 of 2 

 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-S      

Laboratory ID: 06-191-03           

1,1,2-Trichloroethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Tetrachloroethene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,3-Dichloropropane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

2-Hexanone ND 0.0043 EPA 8260C 6-19-15 6-19-15  

Dibromochloromethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,2-Dibromoethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Chlorobenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,1,1,2-Tetrachloroethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Ethylbenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

m,p-Xylene ND 0.0017 EPA 8260C 6-19-15 6-19-15  

o-Xylene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Styrene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Bromoform ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Isopropylbenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Bromobenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,1,2,2-Tetrachloroethane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,2,3-Trichloropropane ND 0.00086 EPA 8260C 6-19-15 6-19-15  

n-Propylbenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

2-Chlorotoluene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

4-Chlorotoluene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,3,5-Trimethylbenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

tert-Butylbenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,2,4-Trimethylbenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

sec-Butylbenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,3-Dichlorobenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

p-Isopropyltoluene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,4-Dichlorobenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,2-Dichlorobenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

n-Butylbenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,2-Dibromo-3-chloropropane ND 0.0043 EPA 8260C 6-19-15 6-19-15  

1,2,4-Trichlorobenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Hexachlorobutadiene ND 0.0043 EPA 8260C 6-19-15 6-19-15  

Naphthalene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

1,2,3-Trichlorobenzene ND 0.00086 EPA 8260C 6-19-15 6-19-15  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 88 76-131     

Toluene-d8 93 82-129     

4-Bromofluorobenzene 117 79-126     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

VOLATILES by EPA 8260C 
METHOD BLANK QUALITY CONTROL 

page 1 of 2 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

         

Laboratory ID: MB0619S1           

Dichlorodifluoromethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Chloromethane ND 0.0050 EPA 8260C 6-19-15 6-19-15  

Vinyl Chloride ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Bromomethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Chloroethane ND 0.0050 EPA 8260C 6-19-15 6-19-15  

Trichlorofluoromethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,1-Dichloroethene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Acetone ND 0.010 EPA 8260C 6-19-15 6-19-15  

Iodomethane ND 0.0050 EPA 8260C 6-19-15 6-19-15  

Carbon Disulfide ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Methylene Chloride ND 0.0050 EPA 8260C 6-19-15 6-19-15  

(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Methyl t-Butyl Ether ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,1-Dichloroethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Vinyl Acetate ND 0.0050 EPA 8260C 6-19-15 6-19-15  

2,2-Dichloropropane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

(cis) 1,2-Dichloroethene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

2-Butanone ND 0.0050 EPA 8260C 6-19-15 6-19-15  

Bromochloromethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Chloroform ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,1,1-Trichloroethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Carbon Tetrachloride ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,1-Dichloropropene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Benzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,2-Dichloroethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Trichloroethene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,2-Dichloropropane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Dibromomethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Bromodichloromethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

2-Chloroethyl Vinyl Ether ND 0.0050 EPA 8260C 6-19-15 6-19-15  

(cis) 1,3-Dichloropropene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Methyl Isobutyl Ketone ND 0.0050 EPA 8260C 6-19-15 6-19-15  

Toluene ND 0.0050 EPA 8260C 6-19-15 6-19-15  

(trans) 1,3-Dichloropropene ND 0.0010 EPA 8260C 6-19-15 6-19-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

VOLATILES by EPA 8260C 
METHOD BLANK QUALITY CONTROL 

page 2 of 2 
 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

         

Laboratory ID: MB0619S1           

1,1,2-Trichloroethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Tetrachloroethene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,3-Dichloropropane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

2-Hexanone ND 0.0050 EPA 8260C 6-19-15 6-19-15  

Dibromochloromethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,2-Dibromoethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Chlorobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,1,1,2-Tetrachloroethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Ethylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

m,p-Xylene ND 0.0020 EPA 8260C 6-19-15 6-19-15  

o-Xylene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Styrene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Bromoform ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Isopropylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Bromobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,1,2,2-Tetrachloroethane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,2,3-Trichloropropane ND 0.0010 EPA 8260C 6-19-15 6-19-15  

n-Propylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

2-Chlorotoluene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

4-Chlorotoluene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,3,5-Trimethylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

tert-Butylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,2,4-Trimethylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

sec-Butylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,3-Dichlorobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

p-Isopropyltoluene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,4-Dichlorobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,2-Dichlorobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

n-Butylbenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,2-Dibromo-3-chloropropane ND 0.0050 EPA 8260C 6-19-15 6-19-15  

1,2,4-Trichlorobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Hexachlorobutadiene ND 0.0050 EPA 8260C 6-19-15 6-19-15  

Naphthalene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

1,2,3-Trichlorobenzene ND 0.0010 EPA 8260C 6-19-15 6-19-15  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 90 76-131     

Toluene-d8 94 82-129     

4-Bromofluorobenzene 117 79-126     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

VOLATILES by EPA 8260C 
SB/SBD QUALITY CONTROL 

 

Matrix: Soil             

Units: mg/kg             

        Percent Recovery  RPD  

Analyte Result   Spike Level   Recovery Limits RPD Limit Flags 

SPIKE BLANKS             

Laboratory ID: SB0619S1                     

    SB SBD   SB SBD   SB SBD         

1,1-Dichloroethene 0.0449 0.0436  0.0500 0.0500  90 87 66-129 3 15  

Benzene 0.0481 0.0477  0.0500 0.0500  96 95 71-123 1 15  

Trichloroethene 0.0463 0.0460  0.0500 0.0500  93 92 75-115 1 15  

Toluene 0.0483 0.0471  0.0500 0.0500  97 94 75-120 3 15  

Chlorobenzene 0.0472 0.0458  0.0500 0.0500  94 92 75-121 3 15  

Surrogate:                         

Dibromofluoromethane      88 88 76-131    

Toluene-d8       90 88 82-129    

4-Bromofluorobenzene      110 111 79-126    
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 1 of 2 

 

Matrix: Soil       

Units: mg/Kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID:   SFS-N       

Laboratory ID: 06-191-01           

n-Nitrosodimethylamine ND 0.041 EPA 8270D 6-23-15 6-24-15  

Pyridine  ND 0.41 EPA 8270D 6-23-15 6-24-15  

Phenol  ND 0.041 EPA 8270D 6-23-15 6-24-15  

Aniline  ND 0.21 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroethyl)ether ND 0.041 EPA 8270D 6-23-15 6-24-15  

2-Chlorophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,3-Dichlorobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,4-Dichlorobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Benzyl alcohol ND 0.21 EPA 8270D 6-23-15 6-24-15  

1,2-Dichlorobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

2-Methylphenol (o-Cresol) ND 0.041 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroisopropyl)ether ND 0.041 EPA 8270D 6-23-15 6-24-15  

(3+4)-Methylphenol (m,p-Cresol) ND 0.041 EPA 8270D 6-23-15 6-24-15  

n-Nitroso-di-n-propylamine ND 0.041 EPA 8270D 6-23-15 6-24-15  

Hexachloroethane ND 0.041 EPA 8270D 6-23-15 6-24-15  

Nitrobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Isophorone ND 0.041 EPA 8270D 6-23-15 6-24-15  

2-Nitrophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,4-Dimethylphenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroethoxy)methane ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,4-Dichlorophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,2,4-Trichlorobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Naphthalene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

4-Chloroaniline ND 0.21 EPA 8270D 6-23-15 6-24-15  

Hexachlorobutadiene ND 0.041 EPA 8270D 6-23-15 6-24-15  

4-Chloro-3-methylphenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

2-Methylnaphthalene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

1-Methylnaphthalene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

Hexachlorocyclopentadiene ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,4,6-Trichlorophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,3-Dichloroaniline ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,4,5-Trichlorophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

2-Chloronaphthalene ND 0.041 EPA 8270D 6-23-15 6-24-15  

2-Nitroaniline ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,4-Dinitrobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Dimethylphthalate ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,3-Dinitrobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,6-Dinitrotoluene ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,2-Dinitrobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Acenaphthylene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

3-Nitroaniline ND 0.041 EPA 8270D 6-23-15 6-24-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 2 of 2 

 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID:   SFS-N       

Laboratory ID: 06-191-01           

2,4-Dinitrophenol ND 0.21 EPA 8270D 6-23-15 6-24-15  

Acenaphthene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

4-Nitrophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,4-Dinitrotoluene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Dibenzofuran ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,3,5,6-Tetrachlorophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

2,3,4,6-Tetrachlorophenol ND 0.041 EPA 8270D 6-23-15 6-24-15  

Diethylphthalate ND 0.21 EPA 8270D 6-23-15 6-24-15  

4-Chlorophenyl-phenylether ND 0.041 EPA 8270D 6-23-15 6-24-15  

4-Nitroaniline ND 0.041 EPA 8270D 6-23-15 6-24-15  

Fluorene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

4,6-Dinitro-2-methylphenol ND 0.21 EPA 8270D 6-23-15 6-24-15  

n-Nitrosodiphenylamine ND 0.041 EPA 8270D 6-23-15 6-24-15  

1,2-Diphenylhydrazine ND 0.041 EPA 8270D 6-23-15 6-24-15  

4-Bromophenyl-phenylether ND 0.041 EPA 8270D 6-23-15 6-24-15  

Hexachlorobenzene ND 0.041 EPA 8270D 6-23-15 6-24-15  

Pentachlorophenol ND 0.21 EPA 8270D 6-23-15 6-24-15  

Phenanthrene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

Anthracene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

Carbazole ND 0.041 EPA 8270D 6-23-15 6-24-15  

Di-n-butylphthalate ND 0.041 EPA 8270D 6-23-15 6-24-15  

Fluoranthene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

Benzidine ND 0.41 EPA 8270D 6-23-15 6-24-15  

Pyrene  ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

Butylbenzylphthalate ND 0.041 EPA 8270D 6-23-15 6-24-15  

bis-2-Ethylhexyladipate ND 0.041 EPA 8270D 6-23-15 6-24-15  

3,3'-Dichlorobenzidine ND 0.21 EPA 8270D 6-23-15 6-24-15  

Benzo[a]anthracene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

Chrysene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

bis(2-Ethylhexyl)phthalate ND 0.041 EPA 8270D 6-23-15 6-24-15  

Di-n-octylphthalate ND 0.041 EPA 8270D 6-23-15 6-24-15  

Benzo[b]fluoranthene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

Benzo(j,k)fluoranthene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

Benzo[a]pyrene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

Indeno[1,2,3-cd]pyrene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

Dibenz[a,h]anthracene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15  

Benzo[g,h,i]perylene ND 0.0083 EPA 8270D/SIM 6-23-15 6-23-15   

Surrogate: Percent Recovery Control Limits     

2-Fluorophenol 77 31 - 110     

Phenol-d6 78 34 - 109     

Nitrobenzene-d5 73 30 - 109     

2-Fluorobiphenyl 76 39 - 103     

2,4,6-Tribromophenol 81 25 - 120     

Terphenyl-d14 76 40 - 117     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 1 of 2 

 

Matrix: Soil       

Units: mg/Kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID:   SFS-W       

Laboratory ID: 06-191-02           

n-Nitrosodimethylamine ND 0.040 EPA 8270D 6-23-15 6-24-15  

Pyridine  ND 0.40 EPA 8270D 6-23-15 6-24-15  

Phenol  ND 0.040 EPA 8270D 6-23-15 6-24-15  

Aniline  ND 0.20 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroethyl)ether ND 0.040 EPA 8270D 6-23-15 6-24-15  

2-Chlorophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,3-Dichlorobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,4-Dichlorobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Benzyl alcohol ND 0.20 EPA 8270D 6-23-15 6-24-15  

1,2-Dichlorobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

2-Methylphenol (o-Cresol) ND 0.040 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroisopropyl)ether ND 0.040 EPA 8270D 6-23-15 6-24-15  

(3+4)-Methylphenol (m,p-Cresol) ND 0.040 EPA 8270D 6-23-15 6-24-15  

n-Nitroso-di-n-propylamine ND 0.040 EPA 8270D 6-23-15 6-24-15  

Hexachloroethane ND 0.040 EPA 8270D 6-23-15 6-24-15  

Nitrobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Isophorone ND 0.040 EPA 8270D 6-23-15 6-24-15  

2-Nitrophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,4-Dimethylphenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroethoxy)methane ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,4-Dichlorophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,2,4-Trichlorobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Naphthalene 0.010 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

4-Chloroaniline ND 0.20 EPA 8270D 6-23-15 6-24-15  

Hexachlorobutadiene ND 0.040 EPA 8270D 6-23-15 6-24-15  

4-Chloro-3-methylphenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

2-Methylnaphthalene 0.019 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

1-Methylnaphthalene 0.014 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Hexachlorocyclopentadiene ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,4,6-Trichlorophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,3-Dichloroaniline ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,4,5-Trichlorophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

2-Chloronaphthalene ND 0.040 EPA 8270D 6-23-15 6-24-15  

2-Nitroaniline ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,4-Dinitrobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Dimethylphthalate ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,3-Dinitrobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,6-Dinitrotoluene ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,2-Dinitrobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Acenaphthylene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

3-Nitroaniline ND 0.040 EPA 8270D 6-23-15 6-24-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 2 of 2 

 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID:   SFS-W       

Laboratory ID: 06-191-02           

2,4-Dinitrophenol ND 0.20 EPA 8270D 6-23-15 6-24-15  

Acenaphthene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

4-Nitrophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,4-Dinitrotoluene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Dibenzofuran ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,3,5,6-Tetrachlorophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

2,3,4,6-Tetrachlorophenol ND 0.040 EPA 8270D 6-23-15 6-24-15  

Diethylphthalate ND 0.20 EPA 8270D 6-23-15 6-24-15  

4-Chlorophenyl-phenylether ND 0.040 EPA 8270D 6-23-15 6-24-15  

4-Nitroaniline ND 0.040 EPA 8270D 6-23-15 6-24-15  

Fluorene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

4,6-Dinitro-2-methylphenol ND 0.20 EPA 8270D 6-23-15 6-24-15  

n-Nitrosodiphenylamine ND 0.040 EPA 8270D 6-23-15 6-24-15  

1,2-Diphenylhydrazine ND 0.040 EPA 8270D 6-23-15 6-24-15  

4-Bromophenyl-phenylether ND 0.040 EPA 8270D 6-23-15 6-24-15  

Hexachlorobenzene ND 0.040 EPA 8270D 6-23-15 6-24-15  

Pentachlorophenol ND 0.20 EPA 8270D 6-23-15 6-24-15  

Phenanthrene 0.018 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Anthracene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Carbazole ND 0.040 EPA 8270D 6-23-15 6-24-15  

Di-n-butylphthalate ND 0.040 EPA 8270D 6-23-15 6-24-15  

Fluoranthene 0.011 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Benzidine ND 0.40 EPA 8270D 6-23-15 6-24-15  

Pyrene  0.013 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Butylbenzylphthalate ND 0.040 EPA 8270D 6-23-15 6-24-15  

bis-2-Ethylhexyladipate ND 0.040 EPA 8270D 6-23-15 6-24-15  

3,3'-Dichlorobenzidine ND 0.20 EPA 8270D 6-23-15 6-24-15  

Benzo[a]anthracene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Chrysene 0.0082 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

bis(2-Ethylhexyl)phthalate ND 0.040 EPA 8270D 6-23-15 6-24-15  

Di-n-octylphthalate ND 0.040 EPA 8270D 6-23-15 6-24-15  

Benzo[b]fluoranthene 0.0091 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Benzo(j,k)fluoranthene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Benzo[a]pyrene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Indeno[1,2,3-cd]pyrene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Dibenz[a,h]anthracene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15  

Benzo[g,h,i]perylene ND 0.0080 EPA 8270D/SIM 6-23-15 6-24-15   

Surrogate: Percent Recovery Control Limits     

2-Fluorophenol 67 31 - 110     

Phenol-d6 69 34 - 109     

Nitrobenzene-d5 63 30 - 109     

2-Fluorobiphenyl 66 39 - 103     

2,4,6-Tribromophenol 63 25 - 120     

Terphenyl-d14 71 40 - 117     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 1 of 2 

 

Matrix: Soil       

Units: mg/Kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID:   SFS-S       

Laboratory ID: 06-191-03           

n-Nitrosodimethylamine ND 0.038 EPA 8270D 6-23-15 6-24-15  

Pyridine  ND 0.38 EPA 8270D 6-23-15 6-24-15  

Phenol  ND 0.038 EPA 8270D 6-23-15 6-24-15  

Aniline  ND 0.19 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroethyl)ether ND 0.038 EPA 8270D 6-23-15 6-24-15  

2-Chlorophenol ND 0.038 EPA 8270D 6-23-15 6-24-15  

1,3-Dichlorobenzene ND 0.038 EPA 8270D 6-23-15 6-24-15  

1,4-Dichlorobenzene ND 0.038 EPA 8270D 6-23-15 6-24-15  

Benzyl alcohol ND 0.19 EPA 8270D 6-23-15 6-24-15  

1,2-Dichlorobenzene ND 0.038 EPA 8270D 6-23-15 6-24-15  

2-Methylphenol (o-Cresol) ND 0.038 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroisopropyl)ether ND 0.038 EPA 8270D 6-23-15 6-24-15  

(3+4)-Methylphenol (m,p-Cresol) ND 0.038 EPA 8270D 6-23-15 6-24-15  

n-Nitroso-di-n-propylamine ND 0.038 EPA 8270D 6-23-15 6-24-15  

Hexachloroethane ND 0.038 EPA 8270D 6-23-15 6-24-15  

Nitrobenzene ND 0.038 EPA 8270D 6-23-15 6-24-15  

Isophorone ND 0.038 EPA 8270D 6-23-15 6-24-15  

2-Nitrophenol ND 0.038 EPA 8270D 6-23-15 6-24-15  

2,4-Dimethylphenol ND 0.038 EPA 8270D 6-23-15 6-24-15  

bis(2-Chloroethoxy)methane ND 0.038 EPA 8270D 6-23-15 6-24-15  

2,4-Dichlorophenol ND 0.038 EPA 8270D 6-23-15 6-24-15  

1,2,4-Trichlorobenzene ND 0.038 EPA 8270D 6-23-15 6-24-15  

Naphthalene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

4-Chloroaniline ND 0.19 EPA 8270D 6-23-15 6-24-15  

Hexachlorobutadiene ND 0.038 EPA 8270D 6-23-15 6-24-15  

4-Chloro-3-methylphenol ND 0.038 EPA 8270D 6-23-15 6-24-15  

2-Methylnaphthalene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

1-Methylnaphthalene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

Hexachlorocyclopentadiene ND 0.038 EPA 8270D 6-23-15 6-24-15  

2,4,6-Trichlorophenol ND 0.038 EPA 8270D 6-23-15 6-24-15  

2,3-Dichloroaniline ND 0.038 EPA 8270D 6-23-15 6-24-15  

2,4,5-Trichlorophenol ND 0.038 EPA 8270D 6-23-15 6-24-15  

2-Chloronaphthalene ND 0.038 EPA 8270D 6-23-15 6-24-15  

2-Nitroaniline ND 0.038 EPA 8270D 6-23-15 6-24-15  

1,4-Dinitrobenzene ND 0.038 EPA 8270D 6-23-15 6-24-15  

Dimethylphthalate ND 0.038 EPA 8270D 6-23-15 6-24-15  

1,3-Dinitrobenzene ND 0.038 EPA 8270D 6-23-15 6-24-15  

2,6-Dinitrotoluene ND 0.038 EPA 8270D 6-23-15 6-24-15  

1,2-Dinitrobenzene ND 0.038 EPA 8270D 6-23-15 6-24-15  

Acenaphthylene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

3-Nitroaniline ND 0.038 EPA 8270D 6-23-15 6-24-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
page 2 of 2 

 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID:   SFS-S       

Laboratory ID: 06-191-03           

2,4-Dinitrophenol ND 0.19 EPA 8270D 6-23-15 6-24-15  

Acenaphthene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

4-Nitrophenol ND 0.038 EPA 8270D 6-23-15 6-24-15  

2,4-Dinitrotoluene ND 0.038 EPA 8270D 6-23-15 6-24-15  

Dibenzofuran ND 0.038 EPA 8270D 6-23-15 6-24-15  

2,3,5,6-Tetrachlorophenol ND 0.038 EPA 8270D 6-23-15 6-24-15  

2,3,4,6-Tetrachlorophenol ND 0.038 EPA 8270D 6-23-15 6-24-15  

Diethylphthalate ND 0.19 EPA 8270D 6-23-15 6-24-15  

4-Chlorophenyl-phenylether ND 0.038 EPA 8270D 6-23-15 6-24-15  

4-Nitroaniline ND 0.038 EPA 8270D 6-23-15 6-24-15  

Fluorene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

4,6-Dinitro-2-methylphenol ND 0.19 EPA 8270D 6-23-15 6-24-15  

n-Nitrosodiphenylamine ND 0.038 EPA 8270D 6-23-15 6-24-15  

1,2-Diphenylhydrazine ND 0.038 EPA 8270D 6-23-15 6-24-15  

4-Bromophenyl-phenylether ND 0.038 EPA 8270D 6-23-15 6-24-15  

Hexachlorobenzene ND 0.038 EPA 8270D 6-23-15 6-24-15  

Pentachlorophenol ND 0.19 EPA 8270D 6-23-15 6-24-15  

Phenanthrene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

Anthracene 0.015 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

Carbazole ND 0.038 EPA 8270D 6-23-15 6-24-15  

Di-n-butylphthalate ND 0.038 EPA 8270D 6-23-15 6-24-15  

Fluoranthene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

Benzidine ND 0.38 EPA 8270D 6-23-15 6-24-15  

Pyrene  0.012 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

Butylbenzylphthalate ND 0.038 EPA 8270D 6-23-15 6-24-15  

bis-2-Ethylhexyladipate ND 0.038 EPA 8270D 6-23-15 6-24-15  

3,3'-Dichlorobenzidine ND 0.19 EPA 8270D 6-23-15 6-24-15  

Benzo[a]anthracene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

Chrysene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

bis(2-Ethylhexyl)phthalate ND 0.038 EPA 8270D 6-23-15 6-24-15  

Di-n-octylphthalate ND 0.038 EPA 8270D 6-23-15 6-24-15  

Benzo[b]fluoranthene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

Benzo(j,k)fluoranthene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

Benzo[a]pyrene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

Indeno[1,2,3-cd]pyrene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

Dibenz[a,h]anthracene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15  

Benzo[g,h,i]perylene ND 0.0075 EPA 8270D/SIM 6-23-15 6-24-15   

Surrogate: Percent Recovery Control Limits     

2-Fluorophenol 84 31 - 110     

Phenol-d6 86 34 - 109     

Nitrobenzene-d5 79 30 - 109     

2-Fluorobiphenyl 81 39 - 103     

2,4,6-Tribromophenol 103 25 - 120     

Terphenyl-d14 86 40 - 117     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
METHOD BLANK QUALITY CONTROL 

page 1 of 2 
 

Matrix: Soil       

Units: mg/Kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

           

Laboratory ID: MB0623S1           

n-Nitrosodimethylamine ND 0.033 EPA 8270D 6-23-15 6-23-15  

Pyridine  ND 0.33 EPA 8270D 6-23-15 6-23-15  

Phenol  ND 0.033 EPA 8270D 6-23-15 6-23-15  

Aniline  ND 0.17 EPA 8270D 6-23-15 6-23-15  

bis(2-Chloroethyl)ether ND 0.033 EPA 8270D 6-23-15 6-23-15  

2-Chlorophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,3-Dichlorobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,4-Dichlorobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Benzyl alcohol ND 0.17 EPA 8270D 6-23-15 6-23-15  

1,2-Dichlorobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

2-Methylphenol (o-Cresol) ND 0.033 EPA 8270D 6-23-15 6-23-15  

bis(2-Chloroisopropyl)ether ND 0.033 EPA 8270D 6-23-15 6-23-15  

(3+4)-Methylphenol (m,p-Cresol) ND 0.033 EPA 8270D 6-23-15 6-23-15  

n-Nitroso-di-n-propylamine ND 0.033 EPA 8270D 6-23-15 6-23-15  

Hexachloroethane ND 0.033 EPA 8270D 6-23-15 6-23-15  

Nitrobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Isophorone ND 0.033 EPA 8270D 6-23-15 6-23-15  

2-Nitrophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,4-Dimethylphenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

bis(2-Chloroethoxy)methane ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,4-Dichlorophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,2,4-Trichlorobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Naphthalene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

4-Chloroaniline ND 0.17 EPA 8270D 6-23-15 6-23-15  

Hexachlorobutadiene ND 0.033 EPA 8270D 6-23-15 6-23-15  

4-Chloro-3-methylphenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

2-Methylnaphthalene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

1-Methylnaphthalene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Hexachlorocyclopentadiene ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,4,6-Trichlorophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,3-Dichloroaniline ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,4,5-Trichlorophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

2-Chloronaphthalene ND 0.033 EPA 8270D 6-23-15 6-23-15  

2-Nitroaniline ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,4-Dinitrobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Dimethylphthalate ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,3-Dinitrobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,6-Dinitrotoluene ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,2-Dinitrobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Acenaphthylene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

3-Nitroaniline ND 0.033 EPA 8270D 6-23-15 6-23-15  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
METHOD BLANK QUALITY CONTROL 

page 2 of 2 
 

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

           

Laboratory ID: MB0623S1           

2,4-Dinitrophenol ND 0.17 EPA 8270D 6-23-15 6-23-15  

Acenaphthene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

4-Nitrophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,4-Dinitrotoluene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Dibenzofuran ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,3,5,6-Tetrachlorophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

2,3,4,6-Tetrachlorophenol ND 0.033 EPA 8270D 6-23-15 6-23-15  

Diethylphthalate ND 0.17 EPA 8270D 6-23-15 6-23-15  

4-Chlorophenyl-phenylether ND 0.033 EPA 8270D 6-23-15 6-23-15  

4-Nitroaniline ND 0.033 EPA 8270D 6-23-15 6-23-15  

Fluorene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

4,6-Dinitro-2-methylphenol ND 0.17 EPA 8270D 6-23-15 6-23-15  

n-Nitrosodiphenylamine ND 0.033 EPA 8270D 6-23-15 6-23-15  

1,2-Diphenylhydrazine ND 0.033 EPA 8270D 6-23-15 6-23-15  

4-Bromophenyl-phenylether ND 0.033 EPA 8270D 6-23-15 6-23-15  

Hexachlorobenzene ND 0.033 EPA 8270D 6-23-15 6-23-15  

Pentachlorophenol ND 0.17 EPA 8270D 6-23-15 6-23-15  

Phenanthrene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Anthracene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Carbazole ND 0.033 EPA 8270D 6-23-15 6-23-15  

Di-n-butylphthalate ND 0.033 EPA 8270D 6-23-15 6-23-15  

Fluoranthene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Benzidine ND 0.33 EPA 8270D 6-23-15 6-23-15  

Pyrene  ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Butylbenzylphthalate ND 0.033 EPA 8270D 6-23-15 6-23-15  

bis-2-Ethylhexyladipate ND 0.033 EPA 8270D 6-23-15 6-23-15  

3,3'-Dichlorobenzidine ND 0.17 EPA 8270D 6-23-15 6-23-15  

Benzo[a]anthracene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Chrysene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

bis(2-Ethylhexyl)phthalate ND 0.033 EPA 8270D 6-23-15 6-23-15  

Di-n-octylphthalate ND 0.033 EPA 8270D 6-23-15 6-23-15  

Benzo[b]fluoranthene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Benzo(j,k)fluoranthene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Benzo[a]pyrene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Indeno[1,2,3-cd]pyrene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Dibenz[a,h]anthracene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15  

Benzo[g,h,i]perylene ND 0.0067 EPA 8270D/SIM 6-23-15 6-23-15   

Surrogate: Percent Recovery Control Limits     

2-Fluorophenol 82 31 - 110     

Phenol-d6 84 34 - 109     

Nitrobenzene-d5 81 30 - 109     

2-Fluorobiphenyl 79 39 - 103     

2,4,6-Tribromophenol 89 25 - 120     

Terphenyl-d14 87 40 - 117     
 



24 

OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

SEMIVOLATILES EPA 8270D/SIM 
MS/MSD QUALITY CONTROL 

 

Matrix: Soil             

Units: mg/Kg             

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

MATRIX SPIKES             

Laboratory ID: 06-181-01                     

    MS MSD   MS MSD   MS MSD         

Phenol 0.938 1.06  1.33 1.33 ND 71 80 33 - 111 12 33  

2-Chlorophenol 0.929 1.11  1.33 1.33 ND 70 83 34 - 107 18 39  

1,4-Dichlorobenzene 0.475 0.608  0.667 0.667 0.0518 63 83 35 - 106 25 39  

n-Nitroso-di-n-propylamine 0.473 0.523  0.667 0.667 ND 71 78 34 - 106 10 33  

1,2,4-Trichlorobenzene 0.500 0.591  0.667 0.667 ND 75 89 35 - 106 17 39  

4-Chloro-3-methylphenol 1.12 1.16  1.33 1.33 ND 84 87 44 - 114 4 22  

Acenaphthene 0.479 0.499  0.667 0.667 ND 72 75 37 - 108 4 25  

4-Nitrophenol 1.24 1.20  1.33 1.33 ND 93 90 35 - 111 3 24  

2,4-Dinitrotoluene 0.535 0.544  0.667 0.667 ND 80 82 33 - 113 2 23  

Pentachlorophenol 1.26 1.23  1.33 1.33 ND 95 92 25 - 110 2 34  

Pyrene   0.535 0.537   0.667 0.667 ND 80 81 37 - 120 0 36   

Surrogate:             

2-Fluorophenol       73 83 31 - 110    

Phenol-d6       75 84 34 - 109    

Nitrobenzene-d5       68 79 30 - 109    

2-Fluorobiphenyl       75 78 39 - 103    

2,4,6-Tribromophenol      93 91 25 - 120    

Terphenyl-d14       83 83 40 - 117    
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

PCBs  
EPA 8082A 

 

Matrix: Soil       

Units: mg/Kg (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: SFS-N      

Laboratory ID: 06-191-01           

Aroclor 1016 ND 0.062 EPA 8082A 6-23-15 6-23-15  

Aroclor 1221 ND 0.062 EPA 8082A 6-23-15 6-23-15  

Aroclor 1232 ND 0.062 EPA 8082A 6-23-15 6-23-15  

Aroclor 1242 ND 0.062 EPA 8082A 6-23-15 6-23-15  

Aroclor 1248 ND 0.062 EPA 8082A 6-23-15 6-23-15  

Aroclor 1254 ND 0.062 EPA 8082A 6-23-15 6-23-15  

Aroclor 1260 ND 0.062 EPA 8082A 6-23-15 6-23-15   

Surrogate: Percent Recovery Control Limits     

DCB  86 55-140     

        

Client ID: SFS-W      

Laboratory ID: 06-191-02           

Aroclor 1016 ND 0.060 EPA 8082A 6-23-15 6-23-15  

Aroclor 1221 ND 0.060 EPA 8082A 6-23-15 6-23-15  

Aroclor 1232 ND 0.060 EPA 8082A 6-23-15 6-23-15  

Aroclor 1242 ND 0.060 EPA 8082A 6-23-15 6-23-15  

Aroclor 1248 ND 0.060 EPA 8082A 6-23-15 6-23-15  

Aroclor 1254 ND 0.060 EPA 8082A 6-23-15 6-23-15  

Aroclor 1260 ND 0.060 EPA 8082A 6-23-15 6-23-15   

Surrogate: Percent Recovery Control Limits     

DCB  85 55-140     

        

Client ID: SFS-S      

Laboratory ID: 06-191-03           

Aroclor 1016 ND 0.056 EPA 8082A 6-23-15 6-23-15  

Aroclor 1221 ND 0.056 EPA 8082A 6-23-15 6-23-15  

Aroclor 1232 ND 0.056 EPA 8082A 6-23-15 6-23-15  

Aroclor 1242 ND 0.056 EPA 8082A 6-23-15 6-23-15  

Aroclor 1248 ND 0.056 EPA 8082A 6-23-15 6-23-15  

Aroclor 1254 ND 0.056 EPA 8082A 6-23-15 6-23-15  

Aroclor 1260 ND 0.056 EPA 8082A 6-23-15 6-23-15   

Surrogate: Percent Recovery Control Limits     

DCB  95 55-140     
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

PCBs EPA 8082A 
QUALITY CONTROL 

 

Matrix: Soil       

Units: mg/Kg (ppm)       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       

Laboratory ID: MB0623S1           

Aroclor 1016 ND 0.050 EPA 8082A 6-23-15 6-23-15  

Aroclor 1221 ND 0.050 EPA 8082A 6-23-15 6-23-15  

Aroclor 1232 ND 0.050 EPA 8082A 6-23-15 6-23-15  

Aroclor 1242 ND 0.050 EPA 8082A 6-23-15 6-23-15  

Aroclor 1248 ND 0.050 EPA 8082A 6-23-15 6-23-15  

Aroclor 1254 ND 0.050 EPA 8082A 6-23-15 6-23-15  

Aroclor 1260 ND 0.050 EPA 8082A 6-23-15 6-23-15   

Surrogate: Percent Recovery Control Limits     

DCB  104 55-140     
 
 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

MATRIX SPIKES             

Laboratory ID: 06-167-02                     

    MS MSD   MS MSD   MS MSD         

Aroclor 1260 0.373 0.398   0.500 0.500 ND 75 80 46-136 6 17   

Surrogate:             

DCB        80 92 55-140    
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

TOTAL METALS 
EPA 6010C/7471B 

 

Matrix: Soil      

Units: mg/kg (ppm)      

    Date Date  

Analyte Result PQL EPA Method Prepared Analyzed Flags 

       

Lab ID: 06-191-01      

Client ID: SFS-N           

Arsenic ND 12 6010C 6-18-15 6-18-15  

Barium 59 3.1 6010C 6-18-15 6-18-15  

Cadmium ND 0.62 6010C 6-18-15 6-18-15  

Chromium 37 0.62 6010C 6-18-15 6-18-15  

Lead ND 6.2 6010C 6-18-15 6-18-15  

Mercury ND 0.31 7471B 6-25-15 6-25-15  

Selenium ND 12 6010C 6-18-15 6-18-15  

Silver ND 1.2 6010C 6-18-15 6-18-15   

       

       

Lab ID: 06-191-02      

Client ID: SFS-W           

Arsenic ND 12 6010C 6-18-15 6-18-15  

Barium 120 3.0 6010C 6-18-15 6-18-15  

Cadmium ND 0.60 6010C 6-18-15 6-18-15  

Chromium 69 0.60 6010C 6-18-15 6-18-15  

Lead 6.2 6.0 6010C 6-18-15 6-18-15  

Mercury ND 0.30 7471B 6-25-15 6-25-15  

Selenium ND 12 6010C 6-18-15 6-18-15  

Silver ND 1.2 6010C 6-18-15 6-18-15   
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

TOTAL METALS 
EPA 6010C/7471B 

 

Matrix: Soil      

Units: mg/kg (ppm)      

    Date Date  

Analyte Result PQL EPA Method Prepared Analyzed Flags 

Lab ID: 06-191-03      

Client ID: SFS-S           

Arsenic ND 11 6010C 6-18-15 6-18-15  

Barium 27 2.8 6010C 6-18-15 6-18-15  

Cadmium ND 0.56 6010C 6-18-15 6-18-15  

Chromium 14 0.56 6010C 6-18-15 6-18-15  

Lead ND 5.6 6010C 6-18-15 6-18-15  

Mercury ND 0.28 7471B 6-25-15 6-25-15  

Selenium ND 11 6010C 6-18-15 6-18-15  

Silver ND 1.1 6010C 6-18-15 6-18-15   
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

TOTAL METALS 
EPA 6010C 

METHOD BLANK QUALITY CONTROL 
 

Date Extracted: 6-18-15     

Date Analyzed: 6-18-25     

      

Matrix: Soil     

Units: mg/kg (ppm)     

      

Lab ID: MB0618SM1     

      

      

      

      

Analyte Method  Result  PQL 

       

Arsenic 6010C  ND  10 

       

Barium 6010C  ND  2.5 

       

Cadmium 6010C  ND  0.50 

       

Chromium 6010C  ND  0.50 

       

Lead 6010C  ND  5.0 

       

Selenium 6010C  ND  10 

       

Silver 6010C  ND  1.0 
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

TOTAL MERCURY 
EPA 7471B 

METHOD BLANK QUALITY CONTROL 
 

Date Extracted: 6-25-15     

Date Analyzed: 6-25-15     

      

Matrix: Soil     

Units: mg/kg (ppm)     

      

Lab ID: MB0625S1     

      

      

      

      

Analyte Method  Result  PQL 

       

Mercury 7471B  ND  0.25 
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

TOTAL METALS 
EPA 6010C 

DUPLICATE QUALITY CONTROL 
 

Date Extracted: 6-18-15          

Date Analyzed: 6-18-25          

            

Matrix: Soil          

Units: mg/kg (ppm)          

            

Lab ID: 06-184-01          

              

              

              

    Sample Duplicate        

Analyte   Result Result RPD PQL Flags 

             

Arsenic   ND ND NA 10  

             

Barium   3100 3180 3 25  

             

Cadmium   1.39 1.33 4 0.50  

            

Chromium   125 127 1 0.50  

            

Lead   67.5 66.9 1 5.0  

              

Selenium   ND ND NA 10  

            

Silver   ND ND NA 1.0  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

TOTAL MERCURY 
EPA 7471B 

DUPLICATE QUALITY CONTROL 
 

Date Extracted: 6-25-15          

Date Analyzed: 6-25-15          

            

Matrix: Soil          

Units: mg/kg (ppm)          

            

Lab ID: 06-179-01          

              

              

              

    Sample Duplicate        

Analyte   Result Result RPD PQL Flags 

             

Mercury   ND ND NA 0.25   
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

TOTAL METALS 
EPA 6010C 

MS/MSD QUALITY CONTROL 
 

Date Extracted: 6-18-15       

Date Analyzed: 6-18-25       

         

Matrix: Soil       

Units: mg/kg (ppm)       

         

Lab ID: 06-184-01       

         

         

         

  Spike  Percent  Percent   

Analyte Level MS Recovery MSD Recovery RPD Flags 

         

Arsenic 100 86.1 86 83.3 83 3  

         

Barium 100 3190 93 3240 139 1 A 

         

Cadmium 50.0 46.3 90 45.7 89 1  

        

Chromium 100 200 75 204 79 2  

        

Lead 250 271 81 267 80 2  

         

Selenium 100 85.8 86 84.4 84 2  

        

Silver 25.0 21.7 87 21.8 87 0  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

TOTAL MERCURY 
EPA 7471B 

MS/MSD QUALITY CONTROL 
 

Date Extracted: 6-25-15       

Date Analyzed: 6-25-15       

         

Matrix: Soil       

Units: mg/kg (ppm)       

         

Lab ID: 06-179-01       

         

         

         

  Spike  Percent  Percent   

Analyte Level MS Recovery MSD Recovery RPD Flags 

         

Mercury 0.500 0.527 105 0.531 106 1  
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

Date of Report: June 26, 2015 
Samples Submitted: June 18, 2015 
Laboratory Reference: 1506-191 
Project: Signals Fuel Site 
 

 
% MOISTURE 

Date Analyzed: 6-18-15     

      

      

Client ID  Lab ID   % Moisture 

      

SFS-N  06-191-01   20 

SFS-W  06-191-02   16 

SFS-S  06-191-03   11 
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OnSite Environmental, Inc.  14648 NE 95
th

 Street, Redmond, WA  98052 (425) 883-3881 
 

This report pertains to the samples analyzed in accordance with the chain of custody, 
and is intended only for the use of the individual or company to whom it is addressed. 

 
Data Qualifiers and Abbreviations 

 
A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data. 
 
B - The analyte indicated was also found in the blank sample. 

 
C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are 

within five times the quantitation limit. 
 
E - The value reported exceeds the quantitation range and is an estimate. 
 
F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds. 
 
H - The analyte indicated is a common laboratory solvent and may have been introduced during sample 

preparation, and be impacting the sample result. 
 
I - Compound recovery is outside of the control limits. 
 
J - The value reported was below the practical quantitation limit.  The value is an estimate. 
 
K - Sample duplicate RPD is outside control limits due to sample inhomogeneity.  The sample was 
      re-extracted and re-analyzed with similar results. 
 
L - The RPD is outside of the control limits. 
 
M - Hydrocarbons in the gasoline range are impacting the diesel range result. 
 
M1 - Hydrocarbons in the gasoline range (toluene-napthalene) are present in the sample. 
 
N - Hydrocarbons in the lube oil range are impacting the diesel range result. 
 
N1 - Hydrocarbons in diesel range are impacting lube oil range results. 
 
O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result. 
 
P - The RPD of the detected concentrations between the two columns is greater than 40. 
 
Q - Surrogate recovery is outside of the control limits. 
 
S - Surrogate recovery data is not available due to the necessary dilution of the sample. 
 
T - The sample chromatogram is not similar to a typical ____________. 
 
U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 
 
U1 - The practical quantitation limit is elevated due to interferences present in the sample. 
 
V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects. 
 
W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects. 
 
X - Sample extract treated with a mercury cleanup procedure. 
 
X1- Sample extract treated with a Sulfuric acid/Silica gel cleanup procedure. 
 
Y - The calibration verification for this analyte exceeded the 20% drift specified in method 8260C, and therefore the 

reported result should be considered an estimate.  The overall performance of the calibration verification standard 
met the acceptance criteria of the method. 

 
Z -  
 
ND - Not Detected at PQL 
 PQL - Practical Quantitation Limit 
 RPD - Relative Percent Difference 
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Title Search and Historical Aerial Photographs 
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METROSCAN
PROPERTY PROFILE

Parcel I D : 561 950 02'7 0 Bldq :1

Owner : State of Washington Dot

Coowner :

Site Addr :3700 9th Ave S Seattle 98134

MaiI Addr :PO Box 330310 Seattle Wa 98133

Total
Land
St ruct
% Imprvd
Levy Cd

2016 Tax

Phone

Vol :1 Pg :53
MapGrid :

NbrhdCd :035030

-- CENSUS --
Tract :93.00
tsIOCK : ].

QSTR : NE L] 24N 04E

Sale Date :

SalePrice :

Loan Amt :

BUILDING INFO

Bedrooms :

Bath Full- :

Bath 3/4 :

Bat]n l/2 :

Fj-replace :

T rrrnArrr I'

Porch :

Deck :

Stories :2

Units :

Nuisance :

Easements :

DesignType :

St Access :

Beach Acc :

WtrFront :

WtrEntLoc :

WtrFrntFT l

OWNERS

I,AND INEORI4ATION

l-st Eloor SF

2nd El-oor SF

3rd Floor SF

Half Floor SF

AboveGrnd SF

Bsmnt Finished
Bsmnt Totaf SF

Building SqFt
DeckSqFt
Garage TyPe

Attached GrgSE

Bsmnt ParkingSF
Basement Type

Basement Grade

URA}ISFER HTSTORY
DATE /DOC # PRICE

Year Built
Eff Year
Bldg Matl
Bldg Cond

BIdg Grade

Interior
Insufat 1on

11,304 Heatsource
Heat TYPe

Alr Method
Wtr Source
Sewer TYPe

PurPose

OTHER INEOR}''ATION

0 010

$12.8s

1983
1985
Masonry

Avg

Frcd Air

;Water District
: Public

DEED LOAN TYPE

Doc# :

Deed :

Type :

Use Code t112 PUB, GOVERNMENTAL SERVICE

Zoning : IG2 U85

Prop Desc : Dept of Transportation Fac j-1j-ty

Legal :MOSS J J 1ST ADD TO S SEATTLE BLK

:35 E POR VAC STS & ALLEY PLAT

:BLOCK: 35 PLAT LOT:

Lot SqFt :82,880 St Surface : Soundproof :

Lot Acres :1.90 Elevator : Storage :

Lot Shape : Corner Lot Sprinklers : No Security :

Tde/UpJ-nd : GoIf Adj :

TopoProbd :

Informalioncompiled|romvarioussources.RealEslatesolulionsmakesnorepresenlalions
'otr 

warranlies as lo lhe occuracy or compleleness ofinformation contained in lhis reporl.



METROSCAN
PROPERTY PROFILE

Parcef ID
Owner

CoOwner

Si-te Addr
Mail Addr
Sale Date
SaIePri ce
Loan Amt

Use Code

Zoning
Prop Desc

Legal

BUILDTNG INEO

Bedrooms :

Bath EulI :

Bath 3/ 4 :

Bath 1/2 :

Fireplace :

Laundry :

Porch :

ll^ 
^ 

,

Storles :1
Units :

Nuisance :

Easements :

DesignType :

St Access
Beach Acc
WtrFront
WtrFntLoc
WtrFrntFT

OWNERS

:

:

:

:

I,AND INEOR}4ATION

561950 0210 Bldg t2
State of Washj-ngton Dot

3700 9th Ave S Seattle 98134

PO Box 330310 Seat.tle Wa 98133
Doc* :

Deed :

Type :

7'72 PIJB, GOVERNMENTAL SERVICE

IG2 U85

Warehouse

MOSS J J 1ST ADD TO S SEATTLE BLK

35 & POR VAC STS & ALLEY PLAT

BLOCK: 35 PLAT LOT:

1st Eloor SE

2nd El-oor SF

3rd Floor SF

HaIf Floor SF

AboveGrnd SF

Bsmnt Fi-nished
Bsmnt Totaf SF

Bullding SqFt
DeckSqEt
Garage Type

Attached GrgSF

Bsmnt ParkingSF
Basement Type

Basement Grade

1 ,261

82,880 St Surface : SoundProof :

l-. 90 El-evator : Storage :

Corner Lot SPrinklers :No SecuritY :

GoIf Adl :

TotaI
Land
St ruct
% fmprvd
Levy Cd :0010
2016 Tax : $12.85
Phone :

Vol :1 Pg :53
MapGrid :

NbrhdCd :035030

-- CENSUS --
Tract :93.00
Block :1

QSTR :NE 1'7 24N 048

Year Buil-t :1983
Eff Year :1985
BJ-dg Matl : MasonrY

BIdg Cond l

Bldg Grade :Avg
lnterior :

lnsulation :

HeatSource :

Heat Type : No

Air Method :

Wtr Source :Water District
Sewer Type : Publ-ic
Purpose i

OTHER INFORMATION

DEED LOAN TYPE

Lot SqFt
Lot Acres
Lot Shape

Tde/Uplnd
TopoProbd

TRA}ISEER HTSTORY
DATE /DOC # PB.]CE

lnJormalioncompiledfromvarioussources,RealEstaleSolutionsmakesnorepresenldlions
orwarranliesaslolheaccuracyorcomplelenessoJin/ormalionconlainedinthisreporl.
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IN THE SUPERIOR CIURT OF THE STATE OF I{ASHINCIION

IN AND FOR

tH8 STAEE Or WASHINGTOT{,

KINO COUNTY

Petltlon€r,
"v8-

BUTLDERS BRICK COMPAT{Y, A
wg6trl-n8ton oorporatr.onr AIIERICAN
NATIONiL INSUN,ANCE COM?A}{Y, A
T6xa! corporat,.on, 'fHE PAOIFfC
NATIONAI, tsANK @ STATTI,T, A
Natlonal Bank,.na Assoo,.at,.on,

)

l
I

63C}()3l}

LIS PENDENS

Respondente.

tO trHol,! IT ttA? CONCERN:

An accLon affeetLng che EI.tIe Eo real property has ba€n

conrmcneed i'n Ehe Superl'or courc of County, State

of Weahljagton, €nd l-s no&, Pendl.nS 1n aar.d

o(,re parttcularly dclcrl,bed sr f,ollot,t:

courts. sal.d property 1a
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SII{GLE
pARGELS 7-149O. 11.92, I5OO. I5O2.

r503, i5Or., I5rB,1555

OU I LoEfis ER I cl( col{PAnY, a lrrrh I ntBon @ rPor.t I oo ! A'€GICIN 
- 
}lAI! g!!AL

illsunnnce collPANY, o Tixas corPoietlon; THE PAclFlc NATloi''AL EANK

OF SEA'TLA, . fl.tloil.1 Sttdklng Altocl.tlon.
oEScRr prt ofl:

AtIlth6tplrtofchclol|otr,tngdcscrlbqdTrect|'x'.tylngb6ia{66hthGtwofollwtng
i.i".iuiJ Llnal. ecld Linor to-bg d.llgn.tod .t Llrc I and Llnc 2'

LINC I

8.lln ot a polnt 5o fcct dlstant wcatcrly, whcn m.6urcd oG rlght aoglo3 from thc v-s
tii" S"i*v-of e"io*"y-iJii-iigt*"v no.- i.-sgrttl: Frrorv, llorfolk strcot Eo a'vvlry
srrc.r, ar HtStv.y engliJii;l"ii"ii6"*u:s ioss+5o; thcncr northcrlv' p.ral16l- wlth t.ld
U-5 Llnc, 75O lc.t, *i. o. 13a3. Eo lntcrsoct i itnt drun porrllcl wlth ond 35 fcct
iri.i"t-ioir-tlroriyr'.he.-,lcorgrad-todtat ly f rqn th6 E-s ororcrottlng csntsr Lln€ surwy
;i-;;iJ i;a;ry 3i"t. iirgu"y 3b. r; thonco srtorly. .-tong.sold .p.r-l lel I lnc. loo
iLIl'if,i"ii-6.4r 5OO fict io I point and thc cnd of thl! llmldotcilPtlon.

l"r-r€--a
869ln 6t a point 2ro tGGt dlrt.nt G.3c.rly. whon rrclturGd r.dl.lly frm th€ R/u Brt6llfi'
of a.ld Prlnsry st"." ilgrn""i r'ro. r rt Hleti{rv E"gll":t:l t:::!91 lo58+5o; th3ncc
;;.;;;;t;;;'i i Lz6'e".c,,ioro'ot 13a3, to i point 45o lmt dlst'nt 

'rst'rlv' 
wh'n

,riiiii.j.iJ-iiai"t ty f ,*'rira-s...iiai'rt xleirl.v Errslncirrr.Strtlon 2o59+5ol thonca
northorly. prrGt tGl *i'.fr*i"ra-ii';i-a;f iA6 f.it, .iorc or lGtt...to . polnt-1.50 fc.t
;,;;;;; il!-tirly, whcn-Lisuraa ndteliy from raid Ba3Gllm.t HtglEoy_c"?ai.::::
;i;;t;; iir6iioo;'th".oo nortlr^tGat.rly 2OO foGE, Eora oi.l.!t, to.r Polot zuo tGGt
dtrtlnt €o3tcrty. wtroi-*asurcd radlitty f rm ie ld aarcl tn. at Hlgtt.v. Engln€6rr,
sr.tlon 2062+00i trrcnca'-norirrirly 5lo fcct. rcrc or lcts, to. Polnt 24o foet dltE'ht
a.*16rly, wnen ma:uroa irii"iiv'r-ron rrld-8ra6l tns ar Hlthwsy E"?11::r'-t_.::.:l::...-,
Zcf6Z+OOi thona ""rt.iiy 

IOO fait to. polnt 3116 fott dl6t.nt G.rt.rly, whon m6.turGo
r.dlol ly f rffi srld aarci lni at-Hl91H.v inglncirrr Slotlon 1qZfgi ttEncc rcrthcrlv'
;;;;i;;i -ilt' iiia B"t;ii;, igs 7""t. rcio or tca', to ! eo'nt.34o reot dl't'nc
oalrartyr whcn rca:uroi'"i-irgii "!,1;: 

frm-:olJ pi+olIna-.8 Hithwlv Enelrerrt Slatlon
206A+8,4.86, *eld polni oito Uil.g a55 ftct Jtito.t touth..3tirly. whcn maaurcd.t rlght
lnglc, frm th6 E.rt doJ.J-c".toi Llrc svrv.y of seld.Prlm.ry s!.ec Hlgltly tlo. I 

't
Hrghwly €nglnoerts str-tion g.a. 32+13.t5; ttrinco |iorthGattorly! P'r'llsl wrth t''d
Ea3r 6ound C.nt.r f-f"i,'IS-O-i."t-c" i-p"i"i. lod thr cnd of thir LIn. Z dascrlptlon'

TR/ICY 'rX',

Propcrty 3lturtc io th. CountY of Klng,.sttto of l'aahlntton:
i;;;-i-i"- id, tnct,rlv;'-;;J tha rcrti-h'lr or Lot I l, slock 47i tot:
il'6,'2,-g'iia'io, sr""rl i+; r-ot" I to 9. lnclutlvG, and thc ilorth 30
ili'"ilu"t ro, Sioct<-st+;-air--i" th3 Frlir .AddItaon to south satsl. bv
J;-i.-rd;;; rc;ordtng io'rtrii r'6rdad ln volu'!' I of Pltrtt' Ptg' 53'
reordg of 3ald Csrnty,

ALsO, Blocl<a 45 rod 46 rnd v.c!t'd 'l 
l'y3 ttrroln' vtcttsd Court Strcct

iii[i^3:*:ujt;, ;:r;, :l:";l;"0:::' {'" Fl.;:i:!f !?H" ::'J:fi";"iffi"
by J. J. t"tot., 53 p..'piit iccordcd in volur I of Plttt' poEc 53'
r.€ord3 of Rlng Countyl'*it"iii l; th. Clty of S..ttlc' County of xlng,
5t6to irf ltlrhIngton.

e"-.
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ALSO. Lot. f. 2. !. lo, lt 3nd le ln Block rt.|. of FlrrE Addltlon ro
sour6 saattli uv .1. .l' ,{otr, !t P6r Pllt rccord.d ln volum I of
Platt, pagc 55, r.carCa ot klng County; sltuet. ln ths Clty of
36etttc, County of Kln9, st.t. of l'rr6hlnglon.

ALso^ Lots l- 2. r. lo. ll .nc la ln olock 57 ot Flrst Addltlon to
i*ii si"itrl ui l. J. t{o3r, ar prr plat rcerdad ln volum I of
piris, pcgr 53,'rc@?4s ot t<tog tountyi sltu.tc ln th. Cltv of s3rttlt,
County ot l(lng, Stet. of Hathlngcon.

ALSO. thosG Dortlons of Lols I to 6. lneluslw' Block 2J, and Lot3 l.to
5- liclurlvo- Elocl( 26. south s.6ttlo, accordlng to Pl6t rGordGd ln
v;lum I of Ftott, pagi 35, rccorda of 3old coudty,6nd.of 6dJa@nt
,".it"a court Str;Gt'-rs olorcd tn 5ol ld Plnl( on th' bluG prlnt
iiiiii"a io cnd mada'c plrt of that c6rtal6 dGGd crccutcd ocffiFcr 2l 'iqe-r- U, lorth.rn paclfic R.l lwry Co6p.fiy, c t lrcontln-CorPorttlon, -_to-
fi;-l; ii;;'no"iirt"", r wldil, rioraid -Jinuarv 

?t-t924; ln volurc 
'222ol o66ds, p!96 2t}. u;dor Audl lorrs Fl la No. IE17532, bclno rcr'

partlculnrly dtscrlb.d a3 fot lo'rt:

oagtnnlng at. polnt on thq touth llnc of aaad 6lock 26, dl3tcnt 15
iait car-tarty, ooa=urod et rlghc angla! fro.i tho ccnlGr lln' of thG
iiii"rri*i g.intca to tha Nortiorn Piclflc Rallw.'v conp?nv'.bv,ordlnrnc€ '

fu;;'t'ii8-.; irt" cltv or soitirs, &randed bv ordln.nc' $&o' l2ol8 of 3''d
cl tv-- covcrlnq r'shora Llno, Tract; thcnc 

'lorth 
ftotgi5B! ar!t!. a

;ir-il";-;i'tEz. ii-r.oi. ,rEr3 or ie:;, to thc lntcr'cctton wl th thc
;;;ah iiao oi rrla Bloci 25; thonca €.Etarlv clong 

'old 
north llnG t

;;;;;";'ot-rO.lr roi. mii or 16!3. to thir norttrar3t 6ormr ol lrld
iioJ" iS.-""oorat"E to'tho rccordcd ilati th'nc' touthlrly on thc
*it lr"i of Eront-Avcnuo (ner 9th Avcnua south), accordlng tP th'
rc@rdod plat; 560 fect. to th3 southsrit srnGr of 3!ld Elocl( zo;
ttinco-*oit oioirg tf,c-ii.itt ir"o of rold Bloch 26. 67.16 fG.t to th.
potot of b.9lnnl09.

TOGEfHER trlTH th.t Fortlon of sPolona Str"t,, 'dJolnlng,'!!-:!-::.t,"""t"O und.r ordln.nc. lao. 769i7 of thc clty of s"ttlc, EXCEPTING

"iJ 
ngsenVloc. rlsht of way 9 fG€t tn uldth on G'ch Eld' of thc cont'r

iinor of Eh€ aPur iractr of'nilt*ey coflP'ny conitruct'd' omr-rnd 'cro3t;;il-p;;i;;r,-ietd ci.t.i llncr titng ihonn in rad on sald blu' prlnt'

fho3c porllont of Lot3 I . 2 and 3 f n 6locl( 26, South Sattlc..acotdlng
a;-;i.;-.joo.a.a ln Volum I of Pl.tt, Paga 32' r:cord?.?1.3rld-councv'
iitltg.c*t."ry of a rl7!+ 22-5 f€ct w.tt€rly sf lnd Ptr'lI'l to thc

"intir 
iIn* oi nrcln t-iir or-uo.ttr.rn psclatre Shor' Llnci TocETH€n

viftr trc crrt.rly hrlf qf 'v.c.tcd.llBy qdjolalng.

Lors lo. ! I rnd l?r Block 25, south sc.ttlc. lcsordlng I9^P::j-t."."otdttl
Ii-vor"ir. I of Pl.ir, pcgc 35, reqordi of a.ld cauntv. ToGgTl*R-t'lTH
iii"-iiii n.ri of rlliv'oiJot.i"g. v.c.tcd bv Qrdln'nct xo' tr5l3o'

Olqckr 35 cnd 36, Flrst Addltlon to South Satttlo bv J' J' 
"toi3'I.i.firii lo pi.i trrricor rccordrd tn votvrc I of Pr.tr. P.e€ 93,

iiiorar ir rlia countv,-ena ihl vrcrtcd rlloy: thorcln' tnd v'c!t'd
Court $trcct lylng bctwasn th3 tam.
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Th€ llndt bolng h6rcl6 @ndcnGd contaln oo-ar6' of 
'58'l.70 

3qu'r' fo€t' mro or
t6r!, th. spectf tG a"i.iiii-L-".iril19 att or-wiiici-.;t b"- found wlthln thotc ctrc'ln
upr of dof tnleG lo".iToi-.,&"Ii-.i"iro rnd on-iir" t" thc off lco of thc olroctor
of Hlslrd.yi .t orv-piol"wai'r'lietoi, bcetlns-iatc'or'ippio"or ggtobrr 2' t9G2'

rlvlrGd H.y l2th o"o ,6ir..-!"i""JLioii,.rg6r*J-""a-thc'tentsr. llna of whlth tt !lso
of rc@rd ln Volurc ,r.l,-i'oi Hlgtuav pritc,'Pig;t-3i;-!9 end lrl ' und'r Audl tor'3
iir.-ilI.-:Sil6:rrl, "acorai "r irig countv, Stoto of wathlnstoo'

TOGETHGR H'TH.lt .l9hi3 ot lngrosa a;d caro:r' lf lny (lncludtnt 'll slttlng'
futuro or por.nrtrl oaii.,i.ti--5r-ii"otr, irirrii vlu ini rl.r) to, trom tnd b'hr'n
seld Prin.rv state nrgiiai"li;'-i ;;J *'i roieliacr! of stld Tr'ctrrxr"

TooErHERwlTHth.rlghttoCnteruPon!h6rGsrcndcnG'rGmlnlnglandr.whclomc.g'.ry,
t6 romvs lnprownrs-toietcd whoity o. priiiitlv upon th. rlght of *oy'

FRII4A.RY STAT6 HIGTMAY I'IO' I i SEATTLE FREST'AY:

iriin-crj-ix irneet ro sAvvlEt' STREET- 17-ez-arri

-j}-
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:::". 'ctr'on r,' ro .cqu.re bv condcrnnarlon

ftri!'
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Ette lander r*&r estetot pEecla€B rnd 
Eo {c(Iulrc by condcrnnatl.on

rigtrta herernbeforo d6asrrhF, 
othe3 pa'qperty and,/or property

;::H,r"""x":::".:"::-"1":":""1'-.;;;.=-":=;:;x;::';,::dtqckpllo *itc for ttrar.^--*^- 
- - -^orrL or war artd/ot I>{t or

srar." Hrshwa, *". _ll"t ". ":rt: 
-: l':n*, knourrr ae 

-re!E{srl-. _
. .'4araEy &nourfr aa t,flmgrS/ 

_.

in the coutrts)z of, r(ahr 
t b€tng 

'lcuac€' lylng rnd baing'n the 
""";"'; jl; :, ::j'"i:: : :":.;:-'":;;"';[".:::The name of .,.- vr waahlngtott.

rhe sr.te or w"rr,rrjj^-"n"-:-".:..aonGr 
and platnr{ff ln 8a{,d .crton LsL(re uEate Of Wd,hLntfon ,ij !L "r Edas actl,on Ls

dancs ln "oro ""*r]jt:,t''o 
the 4ap6s of the respotrdetrra and d.f.n-aa,.d actlon are:

:::::: .::::" 
conpany, a wa.hln.ron oor,,or,.t{oniAt*ric&n, rrtatlonar rnaurs--- ^^__ 

'' -*-ve''sL'qni

rh€ Foctfta Nrr{^_j:"-1""-""e 
CoDrpany, a lexae Corporatr,on,irh€ Focrf,.o Natronel rLEL ^- -__-.:' 

! -e4' eorporat.lon

^caoolataoE- 

B]' Eenk of Saattle, a Netl.ona!' tarrk,-ng4caoolat!.on.

DATED chLeJ?4 ey of, oarober 
,

igy!, J. o ,CoNNELL
artorncy crnorai_

t+,o<e.<_e_. {ffi"?i,?,1?f*risEgrooy Ggnsral
. AtEorneys for P6t,.tr.or€r.
I -s-
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QUIT CLAIM DEED

THE ORANroR, JEAN HoULAHAN ELLIUTT, ae her separaue

property, for and,ln conslderatlon oI' Ten DoLlars

convsys and qult clalms bo BUILDERS BRICK CoMPANY, a i,/ashtngton

corporatlon, the followln8 de8crlbed r.eaL estate, sltuated 1n

the County of K1ng, State of l.rashlngton, lncludlng any lnterest
thereln whlch grantor may hereafter acqulre:

A ebrlp of fand 80 feet ln wldth, extendlng
from the Bouth mar61n of Spokane Street
(formerJ.y odeans Street) to ihe nonth malgln
dr Cnarllstown stroot (formerly YesLer Stieet),
and betng between the east l.lneg of blocks 2!
and Ztt, South Se8ttle, accordlng bo plaE record-
ed In voLume I of plats, PaBe 35, 1n KXng County,
v{ashtngion, and the west lloes of blocks 35 and
!t, Flrst Addttlon to South SeattLe by J. J.
l,loso, accordtng to plat recorded 1n voLume 1 of
pi.ats, pa8e 13, La Klng County, eJashln8bon, sald
ct,rlp vacated under Ordtnance 7'l3O) of ClLy of
Seattle.;
EXCEPTING and RE,SBRYING :r rtght of way 9 feet 1n
wldth on each slde of the center llnes of ghe
spur Erack8 of the Norfhern Paclflc Rallway com-
pany constrrlcted over and acro6s sald premlses,

Lots 5, 6, 7 and 8, block 34; Dlocks 35 and 3r,
and the vacated alIeys thereln, and vacated
Court Street lylng between bhe samej Lots 1, 2,
3, 10, L1 and 12, Block /lllj Blocks 45 ,1nd 46
and vacatcd allcys thereln, vacated Court Street
lylng beiween the sane, and iho west hslf of
vacated Decatur Street (now I1th Avenue South),
adJolnlng the samei Lots 1 to 10 lnoluslve, and
the north half of Lot 1], Block llTj Loto I to 9
lnc1uslve, and the north 30 feet of Lot Io,
Block !4; Blocl( )5, Block 56 and the vacated
a1Iey 1n sald bLock, and vacated Court Street
between the eame, and adJolntng cast half of
vacabed Decatur StreeU (now 1Ith Avenue South);
Lots 1, 2, 3, !O, 11 and L2, Block 57; el,l, tn
FIrEL Addttlon tn S.)uth Seattle by J, J. Mnss,
accordlng to plat recorded ln volume 1 of plats,
page 53, in KlnG County, Washlngton.

Dated thls J{ aaV ot ____&Jye._, 1958.

.i.
{

ffiffilt&*
*\ilEH,f'fr$r
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SPAIN
. lir,VJ.tO"t r,,., tlJil(l.i.l.i,l.r,ftA

, *_-;..|l,i l..l:L :r,filiil,.!IJA_,-*

CONOUI.,ATE OIINERAL OTT 'J'ItT UNITED STA'IE8 OI' AMBI1ICA

Sarr4-n

I r Blor'r; r!,, r r_l!- IL t,, trw:ty-:: :.-:::::_?f o1)_. *,
bhe UnlLerl Stateo of funerLca ,rb ltt, fl)ttLt,rt, t :)lili n

, <luIy oommlsoloned and quaLlflecl, do hereby

oorLl.fy r,har on rhlo 1_4r,b d,ry 01' _1|:,11:j:l_- .._, Lgtb, ber,ono

me p6nDonall.y apt,oared JEAN IIoULllllAN ULLIoI,I, 0o me pornoonal.ly

known, rrnrl krrown bO mo io t,c the tndtvl(lua]. deoorlbeat 1n,

o ntrme ls Oubsorltred to, ,1n4 vrtro sxocubod the annoxsd

notrrumsr)t, and beln8 lnl'orrned hy mo ctl' the contents oI' sald
Lrument, 6lre duly d.cknovledg,cd to fi€ that Bhe ox€cutod lrhe

freeJ.y snd voluntar'lly I'or the uog8 and purf)os60 Lheroln

on€d.

IN WIrNESS WHDRXoF I have hereunbo 6eb my hand and

laL o6al the da.y and year la8t above tvrltten.

-2-
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THE GRANTORS, THE PACIFIC NATIONAI BANK OF SEOTTIJE,

a nattonal_ banklng assoclatlon, and RICHARD C. HOIILAHAN, as
bhe Executors of bhe Eslate of Cllfford A. Houlahan, for. and
ln conslderatlon of Ten DolLars (ttO.OO), convey and qult
c1alm to BUILDERS BRICK COMPANy, a ifashlngton corporatton, bhe
foLlowlng descrlbed real estate, sltuated 1n the County of
Klng, Sbate of Washington, lncludlng any lnterest thereln
whlch grantorE may hereafter acgulre:

A Btrlp of land BO feer tn wldtlrr exbendlng fron theEouth margtn of spokane Stroet (ionmenfy Oifeanj iCreet)to the nonth margln of Charresrdwn-sirl"et-?iI;;;"i;'-"",
YesLer StreeL), _and belng between t[e-east'i1;;;^;iblocks 25 and 26, South Seatt1e, accorAtng to ptat-recorded ln volum,e I of. plats, paee 35, ii rinfi-Cou"tv,Washtnsuon, and bhe wesr- tlnei bf-ur5iris 35 anI 16;"-',Flrsb Add1tlon bo.sourh Se?ltle Uv j. ,r. i-osi, a6c6ra_1ns to plat recorded 1n vol.ume r i,r-ifiis,'-;;i"-;i,'-1n-Klng County, Washlngtonr safd st$ vacated underordlnance 77305 ot Clty of-Seattre;-_
EXCEPTING and RESERVING. a rlghb of'way 9 feeb ln wldthon each slde of the center llnes of tire-spur t"j"ris-6iLhe Northern paclflc Rallway Company-consiructeci over-and across sald prenrlses.

I-,9t" 5, 6, f and 8, . block 34; btocks 35 and lti andthe vacated a1leys thereln, ina vicatea Cour[ S[rJet
i#:fl ii :.;i:.i3iri}ie, t3'i.|,,3t.?;u'3i,]i."[f;.]Ein,
vacated Court Street 1ylng between the same, and thewest half of vacaEed DecaEur Street (now 11[h evenuesoytf) adJolntns- the-sanJ; io[i-i-io'io, rncrulivJ]-and the north half of 1ot 1L, block 47; Lots 1 bo 9lnclustve, and the north lo ieet of toi Io, -uioJi 

54;block 55, block 56 and the vacated aiiey fn satab1ock, and vacated Court Str"eet Uet"ein"th; ;am;,and adJolnlng east half of vacated Decatur Sbneei(now Llbh Avenue Soubh); Lots I, A, 3, lO, if-anA12, -block ,T ) N,L ln Fiisr Addlilo; [6 Souil., seaitle
!y {. {.. Moss, accordlng to ptat recoraea fn voiume-L of pLats, page 53, ln Klng County, Wastrlngton.-'-'-
Daled bhlB 24th day of Juty, 1958.

THE PACIFId NATIONAL BANi,

By:
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QUTT CLAII,I DEED

THE CRANTORS, KATIILEEN EV(, HOULAHAN, ANNIE EILEEN

}IoULA}IAN, CoNSTANCE D. HoULAHAN, andRICHARD HOITLAHAN, each aB

Lils separate estate, for and ln consldoralrl.on of Ten Doll.ars

({tIo.00), convey and qult cIa1m to BUfLDERS BRICK CoMPANY, a

Washlngton corporatlon, the foLlowlng descrlbed real- estate,

sltuated tn bhe Counby of Klng, Stste of washln8ton, lncLud-

1ng any lntereBt bhereln whlch grantors may hereafter acqulre:

A strlp of land IJO 1'eet 1n wldth, oxtendlng from che
south margln of 'pokane Street (formerly Orleans StreeL)
to the nonth mar81n of CharLestown Street (formerly
Yeeler Sircet), and belng between the east Llnes of
block$ 2J and 26, South Sealrtl-e, accordlng to plat
recorded ln volume I of plats, page 35, ln Klng Cgunty,
Washlngton, and the west l1nes of bl.ocks 35 and 36,
Flrst Addltlon to South Seattl-e by J. J. Moss, accord-
1ng to plat, recorded ln volure 1 of pIats, pare 93,
ln Ktng county, '/ashlngton, sald strlp vacated under
Ordlnance 773O5 of Clty of Seattle;
EXCEPBING and RESDRVING a rtght of way 9 feet ln wldth
on each stde of tho center Llnes of the Bpur tracks of
the Northern Paclflc Rallway Company constructed over
and across sald preml,Bes.

l,ots !, 6, 7 and [.i, block 34; blocks 35 and 36 and
the vacated aIIeys thereln, and vacated court Sbreet
lyln8 between the oamej LotB 1, 2,3, lO,11 and L2,
Ulock ll4; blocks /t, and 4r, and vacatocl a).I'eye thereln,
vacated Court Street Lylng between the Barne, and the
weet half of vacal;ed Deoatur Street (now I1th Avenue
South) adJolntng lrhe samej LotB I to 10 1ncIus1ve,
and the north half of lot 11, block 47; Lots I Eo 9
lncfuslve, and thq north 30 feet of 1ot LO, block 54;
block 55, block !6 and the vacated aLley 1n sald
bLock, and vacated Courb Street between the Bame,
and adJolning east half of vacated Decatur Street
(now L).th Avenue South)j Lots 1,21 3,10, lf and
12, block 57; eL tn Flrst Addltlon to South Seattle
by J. J. MoaB, accordlng to plat necorded Ln volume
I of plats, page 53, ln Klng County, irashlngton.

Dated thlo 24th day of July, 195U.
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DATE FILE # INST GRANTOR GRANTEE BLOCK
October 29, 1964 5805447 LP BUILDERS BRICK COMPANY THE STATE OF WASHINGTON
August 28, 1958 4937676 QCD JEAN HOULAHAN ELLIOTT BUILDERS BRICK COMPANY
August 28, 1958 4937675 QCD CLIFFORD A. HOULAHAN BUILDERS BRICK COMPANY
August 28, 1958 4937674 QCD KATHLEEN, ANNIE, CONSTANCE AND RICHARD HOULAHAN BUILDERS BRICK COMPANY
March 12, 1947 3665603 D ARTHUR C. HOULAHAN HOULAHAN REALTY COMPANY
March 12, 1947 3665602 D RICHARD HOULAHAN HOULAHAN REALTY COMPANY
March 12, 1947 3665601 D JEAN HOULAHAN ELLIOTT HOULAHAN REALTY COMPANY
March 12, 1947 3665600 D ANNIE EILEEN HOULAHAN HOULAHAN REALTY COMPANY
March 12, 1947 3665599 D KATHLEEN EVE HOULAHAN HOULAHAN REALTY COMPANY
March 12, 1947 3665598 D CLIFFORD A. HOULAHAN HOULAHAN REALTY COMPANY
March 12, 1947 3665597 D ANNIE NIXON HOULAHAN TRUST HOULAHAN REALTY COMPANY
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Seattle, Washington

1936 Aerial Image
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Figure B-1

Kennedy/Jenks Consultants

Pa
th:

 Q
:\P

roj
ec

ts\
20

16
\16

96
05

9.0
0 W

DO
E 

LD
W 

LU
ST

s-S
HA

 S
up

po
rt\S

ite
s\9

86
2 W

SD
OT

 S
ign

als
 M

ain
ten

an
ce

\G
IS

\E
ve

nts
\Ae

ria
l_1

93
6.m

xd
    

©2
01

7 K
en

ne
dy

/Je
nk

s C
on

su
lta

nts

0 50 100

Scale: Feet
Notes:
1. Aerial photo from King County, 1936.

Legend
Approximate Site Location



³
WA DOT Signals Maintenance Site

Seattle, Washington

1965 Aerial Image
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Figure B-2
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1970 Aerial Image
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Figure B-3
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1990 Aerial Image
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Figure B-4
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1992 Aerial Image
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Figure B-5
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2015 Aerial Image
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Figure B-6
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2016 Aerial Image
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Figure B-7
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be concluded from this Report that coverage information for the target and surrounding properties does not exist from other sources. NO WARRANTY
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View of utility locate for B-05 and B-01, looking to the south.  

View of utility locate, B-01 location in foreground, looking to the 
north. 
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Utility locate, B-03 location in foreground, looking to the northeast.  

Utility locate, B-04 location in foreground, looking to the northeast. 
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Utility locate, B-08 location in foreground, view of I-5 overpass and 
WADOT truck storage looking to the east. 

Utility locate, view of I-5 overpass and WADOT truck storage 
looking to the east. 
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Utility locate, south end of the site, view of I-5 overpass and 
WADOT truck storage looking to the east. 

 

Utility locate, taken near B-01, view of I-5 overpass and WADOT 
truck storage looking to the northeast. 
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Utility locate, taken near B-01, view of I-5 overpass and WADOT truck 
storage looking to the northeast. 

 

Utility locate, taken near B-02, view of I-5 overpass and WADOT 
truck storage looking to the northeast. 
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Air knifing B-03 looking to the north. 
 

Air knifing B-03 looking to the north. 
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Decontamination of drill rods near B-02. View of air knife hose and entry gate looking to 
the west. 
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View of air knifed location prior to direct push drilling activities. 



Appendix D 

SAP/QAPP and SAP Addendum 



 
 

32001 32nd Avenue South, Suite 100 
Federal Way, Washington 98001 

253-835-6400 
FAX: 253-952-3435 

  

 

Draft  
Lower Duwamish 

Waterway – Site Hazard 
Assessments and Limited 

Investigations 
Sampling and Analysis 
Plan/Quality Assurance 

Project Plan 

9 February 2017 

 

 

Prepared for 

Washington State Department 
of Ecology 

Northwest Regional Office 
3190 – 160th Avenue SE, Bellevue, WA 

98008  
 

K/J Project No. 1696059.00  
 



Quality Assurance Project Plan 
Signature Page 

 

Site: Various contaminated sites within the Lower Duwamish Waterway CSO and storm drain 
basins. 
 
Document Name: Lower Duwamish Waterway – Site Hazard Assessments and Limited 
Investigations Sampling and Analysis Plan/Quality Assurance Project Plan 
 
Document Date:  

Signature below indicates review and approval of the Quality Assurance Project Plan and 
agreement that the anticipated sampling and analytical methods are sufficient to meet the quality 
objectives of the NBF-GTSP Remedial Investigation. 

 
Washington State 
Department of Ecology: 
 
 
________________________________ 
Tamara Cardona, PhD   Date 
Northwest Regional Office 
Phone: (425) 649-7058 
taca461@ecy.wa.gov 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
Kennedy/Jenks Project Manager: 
 
 
 
________________________________ 
Ty C. Schreiner    Date 
Title: Project Manager 
Phone: (253) 835-6400 
e-mail: TySchreiner@KennedyJenks.com  
 
 
Data validation reviewer (QAPP review, 
data validation): 
 
 
________________________________ 
Josh Hopp      Date 
Title: Quality Validation Reviewer 
Phone: (253) 835-6400 
e-mail: JoshHopp@KennedyJenks.com  

Draft LDW-SHA Sampling and Analysis Plan/Quality Assurance Project Plan ii 
w:\2016\1696059.00_wa_doe_lusts\2017_sap-qapp\01 ldw_sha_sapqapp_2017_feb9.docx 

mailto:taca461@ecy.wa.gov
mailto:TySchreiner@KennedyJenks.com
mailto:JoshHopp@KennedyJenks.com


Table of Contents  

List of Tables ................................................................................................................................. v 

List of Appendices ......................................................................................................................... v 

List of Acronyms ........................................................................................................................... vi 

Section 1: Introduction .................................................................................. 1 

Section 2: Organization and Responsibilities ............................................... 4 

 Project Organization ............................................................................... 4 
2.1.1 Ecology Project Manager .......................................................... 4 
2.1.2 Environmental Consultant ......................................................... 5 
2.1.3 Analytical Laboratory ................................................................. 6 
2.1.4 Health and Safety Plan .............................................................. 6 

Section 3: Project Description and Background ........................................... 7 

 Background ............................................................................................ 7 
 Project Description ................................................................................. 7 
 Conceptual Site Model ........................................................................... 8 
 Project Schedule .................................................................................... 9 

Section 4: Quality Objectives ...................................................................... 10 

 Sampling Objectives............................................................................. 10 
 Sampling Process Design .................................................................... 11 

Section 5: Field Sampling Activities ........................................................... 13 

 Pre-Field Checklist ............................................................................... 14 
 Utility Locating ...................................................................................... 14 
 Sampling Locations/Types/Frequency ................................................. 15 
 Parameter-Specific Sampling Requirements ....................................... 15 
 Sampling Procedures ........................................................................... 16 

5.5.1 Soil Sampling ........................................................................... 16 
5.5.2 Water Sampling ....................................................................... 17 

5.5.2.1 Surface Water ......................................................... 18 
5.5.2.2 Groundwater ........................................................... 18 
5.5.2.3 Stormwater Sampling.............................................. 19 

5.5.3 Air and Soil Vapor Sampling .................................................... 19 
5.5.4 Sediment Sampling ................................................................. 19 
5.5.5 Catch Basin Sediment Sampling ............................................. 20 

 Sample Handling and Custody ............................................................. 20 
 Decontamination Requirements ........................................................... 20 
 IDW Management ................................................................................ 21 

Draft LDW-SHA Sampling and Analysis Plan/Quality Assurance Project Plan iii 
w:\2016\1696059.00_wa_doe_lusts\2017_sap-qapp\01 ldw_sha_sapqapp_2017_feb9.docx 



Table of Contents (cont'd) 

Section 6: Field Documentation .................................................................. 23 

 Documentation of Field Activities ......................................................... 23 
 Photographs ......................................................................................... 24 
 Sample Field Forms ............................................................................. 24 
 Field Chain-of-Custody Procedures ..................................................... 25 

6.4.1 Analytical Laboratory COC Procedures ................................... 26 
 Handling/Referring Possible Violations ................................................ 26 

Section 7: Analytical Methods ..................................................................... 27 

 Analytical Considerations ..................................................................... 27 
 Field Screening and Field Parameter Measurement ............................ 27 

7.2.1 Soil ........................................................................................... 27 
7.2.2 Groundwater ............................................................................ 28 
7.2.3 Surface Water .......................................................................... 28 

 Laboratory Analytical Methods ............................................................. 28 

Section 8: Quality Control ............................................................................ 29 

 Project Planning ................................................................................... 29 
 Field QC Requirements Samples ......................................................... 29 

8.2.1 Duplicate Samples ................................................................... 29 
8.2.2 Equipment-Rinsate Blanks/Field Blanks .................................. 30 
8.2.3 Temperature Blanks ................................................................ 30 

Section 9: Calibration, Testing, Inspection, and Maintenance of 
Equipment, Instrumentation, and Supplies ............................... 31 

 Calibration ............................................................................................ 31 
 Field Equipment Calibration ................................................................. 31 
 Equipment Testing, Inspection, and Maintenance ............................... 32 

9.3.1 Field Equipment/Instruments ................................................... 32 
 Inspection/Acceptance of Supplies and Consumables ........................ 32 

Section 10: Data Management, Review, and Reporting ............................... 33 

10.1 Laboratory Data Reporting ...................................................... 33 
10.2 Data Management ................................................................................ 34 
10.3 Data Review and Validation ................................................................. 34 

 Data Reporting ..................................................................................... 35 
 Data Usability ....................................................................................... 36 

References .................................................................................................................................. 37 

iv Draft LDW-SHA Sampling and Analysis Plan/Quality Assurance Project Plan 
w:\2016\1696059.00_wa_doe_lusts\2017_sap-qapp\01 ldw_sha_sapqapp_2017_feb9.docx 



Table of Contents (cont'd) 

List of Tables 

1 Sample Containers, Preservation, and Holding Times 
2 Field Instruments – Preventive Maintenance Table 

List of Appendices 

A Site-Specific Sampling and Analysis Plan Checklist Template 
B Field Standard Operating Procedures 

Draft LDW-SHA Sampling and Analysis Plan/Quality Assurance Project Plan v 
w:\2016\1696059.00_wa_doe_lusts\2017_sap-qapp\01 ldw_sha_sapqapp_2017_feb9.docx 



List of Acronyms 

ARAR applicable, relevant, and appropriate requirement 
ASTM ASTM International 
C Celsius 
CFR Code of Federal Regulations 
COC chain-of-custody  
CSCSL Confirmed and Suspected Contaminated Sites List 
CSM Conceptual Site Model 
CWA Clean Water Act 
DI distilled/deionized  
DO dissolved oxygen  
DOT Department of Transportation 
DSARS Document Storage and Retrieval System 
Ecology Washington State Department of Ecology 
EDD electronic data deliverables 
EPA U.S. Environmental Protection Agency 
FID flame ionization detector  
GC gas chromatography 
H2SO4 sulfuric acid  
HASP Health and Safety Plan  
HCID Hydrocarbon Identification 
HCl hydrochloric acid  
HNO3 nitric acid  
IDW investigation-derived waste 
ISIS Integrated Site Information System  
LDW Lower Duwamish Waterway 
LUST leaking underground storage tank 
mL milliliter 
MRL method reporting limit  
MS matrix spike 
MSD matrix spike duplicate  
MTCA Model Toxics Control Act 
NaOH sodium hydroxide  
NAPL non-aqueous phase liquid 
NFA No Further Action 
NIST National Institute of Standards and Technology 
NPDES National Pollutant Discharge Elimination System 
NWTPH Northwest Total Petroleum Hydrocarbons 

Draft LDW-SHA Sampling and Analysis Plan/Quality Assurance Project Plan vi 
w:\2016\1696059.00_wa_doe_lusts\2017_sap-qapp\01 ldw_sha_sapqapp_2017_feb9.docx 



Table of Contents (cont'd) 

OSHA Occupational Safety and Health Administration  
oz ounce 
PAH polynuclear aromatic hydrocarbon 
PCB polychlorinated biphenyl 
PID photoionization detector  
PIMS Photo and Image Management System 
PPE personal protective equipment  
PQL practical quantitation limit 
PVC polyvinyl chloride  
QA quality assurance 
QAPP Quality Assurance Project Plan  
QC quality control  
RCRA Resource Conservation and Recovery Act 
RPD relative percent difference 
SAP Sampling and Analysis Plan 
SDWA Safe Drinking Water Act 
SHA Site Hazard Assessment 
SOP Standard Operating Procedure 
SVOC semi-volatile organic compound 
TAL target analyte list  
TPH total petroleum hydrocarbon 
USACE U.S. Army Corps of Engineers 
USCS Unified Soil Classification System 
UST underground storage tank 
VOA volatile organic acid  
VOC volatile organic compound 
WAC Washington Administrative Code  
WARM Washington Ranking Method  
WISHA Washington Industrial Safety and Health Act  

 

Draft LDW-SHA Sampling and Analysis Plan/Quality Assurance Project Plan vii 
w:\2016\1696059.00_wa_doe_lusts\2017_sap-qapp\01 ldw_sha_sapqapp_2017_feb9.docx 





 
Section 1: Introduction  

The Washington State Department of Ecology (Ecology) has contracted with Kennedy/Jenks 
Consultants to support their efforts to perform Site Hazard Assessments (SHAs) and/or limited 
investigation for sites located along the Lower Duwamish Waterway (LDW) upland source 
control areas. This support will include limited soil and/or ground water sample collection at 
various sites. Sample collection at these sites is expected to support the SHA scoring process, 
or assist in the evaluation of the current condition of sites that have already been ranked a 5 
through the SHA scoring process.  

The purpose of this Sampling and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP) is 
to document the sampling procedures and protocols for possible investigative activities that may 
be performed at Ecology’s direction to support the SHA process. This SAP/QAPP is also 
intended to satisfy the technical requirements of the Washington Administrative Code (WAC) 
173-340-820, Ecology’s Site Hazard Assessment Guidance and Procedures for Washington 
Ranking Method (Ecology 1992a), and other Ecology policies and/or procedures.  

The SAP/QAPP describes sample collection, handling, and analysis procedures, including 
quality assurance and quality control (QA/QC) requirements. The SAP/QAPP Addendum for 
each site will include a discussion of the rationale and number of samples for each 
environmental media associated with the site. Organization and responsibilities for sampling 
and analysis activities are discussed in Section 2. 

Specific information required by WAC 173-340-820 and provided in this document includes:  

• Purpose and objectives of the data collection including QA/QC. 

• Organization and responsibilities for sampling and analysis activities. 

• Requirements for sampling activities: 

- Project schedule 

- Rationale for location and frequency of sampling and parameters to be analyzed 

- Procedures for sample collection and handling including decontamination for 
equipment and personnel 

- Procedures for management of waste materials generated by sampling activities 

- Description of QA/QC samples 

- Sample labeling, packaging, and chain-of-custody (COC) protocols 

- Procedures for splitting samples. 
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• Procedures for sample analyses and reporting including analytical laboratory 

detection/reporting limits, analytical methods, QA/QC procedures, data reporting, and 
data validation. 

This SAP/QAPP was developed to be used for multiple sites; therefore, it is intended to be used 
in conjunction with other site-specific project documents, including a Health and Safety Plan 
(HASP) (Kennedy/Jenks Consultants 2017) and a Site-Specific SAP Checklist (SAP Checklist 
template is included in Appendix A). Detailed descriptions of site-specific investigations are not 
included in this document and will be added as addenda for each site.  

The SAP Checklists will include the following: 

• Document approval/signatures  

• Site information 

• An attached map of the site, including prospective sampling locations 

• Project contact information 

• Summary of field investigation activities, objective and purpose 

• Sampling protocol, including number of samples, analytical methods, and reporting limits 

• Pre-field checklist 

• HASP addendum (template is in the LDW SHA HASP) 

• Copy of the signed access agreement.  

A SAP Checklist template is presented in Appendix A.  

The remainder of this document is organized as follows: 

• Section 2: Organization and Responsibilities 

• Section 3: Project Description and Background 

• Section 4: Quality Objectives 

• Section 5: Field Sampling Activities 

• Section 6: Field Documentation 

• Section 7: Analytical Methods 

• Section 8: Quality Control 
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• Section 9: Calibration, Testing, Inspection, and Maintenance of Equipment, 

Instrumentation and Supplies 

• Section 10: Data Management, Review, and Reporting. 
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Section 2: Organization and Responsibilities 

This section identifies key individuals and their responsibilities for all major aspects of the 
project. Project organization including contact information for relevant people will be 
documented in the SAP Checklist to be prepared for each of the LDW SHA site investigations. 
The SAP Checklist template is presented in Appendix A.  

 Project Organization  
Ecology is the primary regulatory agency providing oversight of the limited investigation and 
SHAs. Ecology will provide review and approval of planned sampling frequency and analytical 
tests, and review of analytical results for each of the site investigations. The site investigations 
will involve the following key personnel: 

 Ecology Project Manager – Tamara Cardona-Marek 

 Environmental Consultant – Kennedy/Jenks Consultants 

 Licensed Subcontractors 

 An Accredited Analytical Laboratory 
 
[Note: Because of the nature of this project, a specific accredited analytical laboratory 
has not been established at this time and may vary depending on the specific work 
performed and the environmental media being analyzed. ESC Lab Sciences laboratory 
of Mt. Juliet, Tennessee, will likely be contracted for analysis of environmental samples 
collected during the site investigations. However, other laboratories such as Analytical 
Resources, Inc. (ARI) laboratory of Seattle, Washington, may be used depending on the 
specific scope of services performed]. 

Each of the SAP Checklists will identify the specific personnel involved in each site investigation 
and their roles, affiliations, and contact information.  

2.1.1 Ecology Project Manager 
Ecology’s Project Manager will: 

 Review and approve SAP Checklists for each of the site investigations. 

 Ensure that the proposed work will meet the requirements of this SAP/QAPP. 

 Coordinate property access. 

 Oversee work performed by the environmental consultant. 

 Review reports evaluating and summarizing project activities, investigation results, and 
further-action, if any. 
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 Conduct site visits as needed. 

 Update Ecology’s Integrated Site Information System (ISIS) database. 

 Provide technical assistance to site owners of selected projects as needed. 

 Participate in public outreach efforts as needed. 

2.1.2 Environmental Consultant 
The environmental consultant conducting site investigations will work closely with the Ecology 
Project Manager, as requested, to complete the following tasks: 

 Complete a SAP Checklist for each site investigation in accordance with this 
SAP/QAPP, including any required HASP addenda. 

 Communicate data quality objectives to the analytical laboratories analyzing samples 
collected during site investigation. 

 Assemble project teams, implement field work, and coordinate sample analyses. 

 Verify that all equipment is adequately calibrated and in functioning condition before 
beginning field activities. 

 Ensure that the proper number, type, and quantity of sample containers, including 
preservation requirements, are available for field activities. 

 Follow standard sampling protocols as defined in this SAP/QAPP and specified in the 
SAP Checklist specific to each site investigation. 

 Record and document all field data in the manner specified in this SAP/QAPP and the 
applicable SAP Checklist. 

 Following applicable Standard Operating Procedures (SOPs; see Appendix B), ensure 
that all samples are collected, preserved, labeled, packaged, and shipped to the contract 
analytical laboratory in an appropriate manner. 

 Review analytical laboratory results and QC data. 

 Prepare analytical laboratory data summary reports and QA reports. 

 Where applicable, report deficiencies in sample collection, preservation, handling, test 
methods, or documentation. 

 Initiate and support technical audits and corrective action that may arise from 
deficiencies in sample collection, preservation, handling, test methods, or 
documentation. 

 Summarize field investigation activities, sample results, and potential data gaps.  
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 Complete SHA for sites where an SHA has not been completed and the data is sufficient 

to allow for completion. 

 Participate and assist with public outreach efforts, as requested by Ecology. 

2.1.3 Analytical Laboratory 
Analytical laboratories analyzing and reporting results for samples collected during site 
investigations will: 

 Understand and follow sampling objectives outlined in this SAP/QAPP and SAP 
Checklists. 

 Perform requested analyses using appropriate test methods specified in this QAPP and 
the SAP Checklist. 

 Prepare analytical laboratory reports for the environmental consultant, including all 
relevant data and QC reports. 

 Communicate analytical problems, issues, or concerns to the environmental consultant 
in a timely manner. 

 Initiate corrective action when deficiencies in sample collection, preservation, handling, 
test methods, or documentation are identified internally by the contract analytical 
laboratory, or by the environmental consultant. 

2.1.4 Health and Safety Plan 
Kennedy/Jenks Consultants will prepare a site-specific HASP addendum (under separate 
cover), which will describe health and safety measures to be followed by Kennedy/Jenks 
Consultants’ employees, for each site investigation. The HASP addenda will be used in 
conjunction with the primary HASP for LDW sites (Kennedy/Jenks Consultants 2017). All 
subcontractors providing support during sampling will be required to maintain their own HASP 
documenting their health and safety procedures. 

Personnel, including subcontractors, must obtain the proper training to recognize and protect 
themselves from hazardous chemicals known or suspected to be present at LDW sites. All field 
personnel are required to have appropriate Occupational Safety and Health Administration 
(OSHA) health and safety training for hazardous waste sites per 29 Code of Federal 
Regulations (CFR) 1910.120, supplemented by annual refresher courses. Environmental 
consultants are responsible for ensuring that their personnel are informed about and trained on 
relevant OSHA and Washington Industrial Safety and Health Act (WISHA) guidelines.  
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Section 3: Project Description and Background 

 Background 
Kennedy/Jenks Consultants has been asked by Ecology to assist with ranking sites that have 
not been ranked using the Washington Ranking Method (WARM) scoring manual, or to verify 
the current status of sites that are expected to represent a low risk. The selected sites have 
been listed in Ecology’s Confirmed and Suspected Contaminated Sites List (CSCSL) for over 
15 years, are located within the LDW storm water or CSO basins, have been ranked as a 5 (if 
ranked), and have been listed due to a leaking underground storage tank (LUST).  

To facilitate site ranking, some sites may need field sampling to collect information on current 
site conditions. Kennedy/Jenks Consultants has prepared this SAP/QAPP to perform sampling 
activities where additional field data are necessary to complete a ranking or to understand the 
status of a site. The scope of sampling or investigation activities will be established on a site-
specific basis, but may include collection of groundwater samples from existing monitoring 
wells, inspection of site features, advancing soil borings for purposes of subsurface soil and 
groundwater sample collection using a Geoprobe or similar drilling technology, and/or 
installation of permanent groundwater monitoring wells.  

 Project Description 
The overall objective of each individual site investigation is to collect and assemble adequate 
and appropriate data of known quality that are representative of current site conditions. Ecology 
will use data obtained under this SAP/QAPP to address data gaps at the site. Where an SHA 
has not been conducted, the data will be used to develop site scores for sites where the existing 
data set is insufficient for scoring purposes. If an SHA has already been conducted at the site, 
these data will be used to prepare a short report updating Ecology on current site conditions. It 
is not the purpose of this project to complete a remedial investigation of each selected site.  

Media to be sampled under this SAP/QAPP may include: 

 Soil 

 Groundwater 

 Surface Water/Stormwater 

 Sediment or catch basin solids 

 Soil vapor 

 Ambient air (indoor and/or outdoor). 

Categories of contaminants anticipated to be analyzed under this SAP/QAPP may include: 

 Petroleum hydrocarbons 
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 Volatile organic compounds (VOCs) and semi-volatile organic compounds (SVOCs) 

 Polycyclic aromatic hydrocarbons (PAHs) 

 Metals 

 Pesticides and herbicides 

 Polychlorinated biphenyls (PCBs) 

 Chlorinated Phenols 

 Phthalates 

 Dioxins/furans 

 Other hazardous substances or waste characteristics. 

 Conceptual Site Model 
A Conceptual Site Model (CSM) identifies potential primary and secondary sources of 
contaminants at the site, transport mechanisms, exposure pathways, and potential receptors. In 
general, sites chosen for this project have been listed on Ecology’s CSCSL due to a LUST. 
Potential primary sources of contaminants at the site may include (but are not limited to) leaks 
and spills associated with underground storage tank (UST) related uses. These primary sources 
may have caused impacts to soil, groundwater, or other media at the site. Over the last 
15+ years since listing in Ecology’s database, these impacts may have attenuated through 
natural processes (e.g., biodegradation). Site investigations performed under this SAP will help 
characterize the current conditions at the site, and current contaminant concentrations. 

Residual soil and/or groundwater contamination exceeding cleanup standards may be subject to 
the following transport processes: 

• Runoff (surface soil) 

• Leaching (surface and subsurface soil) 

• Volatilization (surface soil, subsurface soil, groundwater) 

• Non-aqueous phase liquid (NAPL) migration (on or below the water table) 

• Advection and diffusion (dissolved analytes in groundwater) 

• Infiltration (groundwater into surface water pathways, e.g. stormwater conveyance 
systems).  
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Potential exposure pathways resulting from these transport processes may include: 

• Dermal contact or incidental ingestion of soil, solids, surface water, and/or groundwater 

• Inhalation of vapors and/or dust.  

Potential receptors at the site include site workers, construction workers, and pedestrians, soil 
biota, plants, and animals.  

The media investigated at each site will vary depending on past site use and data gaps. The 
presence or absence of contaminants of concern in sampled media will help identify the risk to 
potential receptors from each exposure pathway. The preliminary CSM will be updated after 
evaluation of data from the field sampling described in this SAP, as appropriate. 

 Project Schedule  
The project schedule including milestones such as mobilization, field sampling, and reporting 
will be documented in the SAP Checklist to be prepared for each of the site investigations. A 
SAP Checklist template is presented in Appendix A. It is anticipated that work on this project will 
be completed by June 2017. 

Project Milestone Estimated Date Actual Date (if different) 

Contract kick-off December 2017  

SAP/QAPP draft  6 January 2017  

SAP/QAPP final  30 January 2017   

Field sampling  30 January – 31 May 2017  

Reporting February – June 2017  

All deliverables submitted  30 June 2017  
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Section 4: Quality Objectives  

The goals of the sampling and analysis activities at each selected site are to obtain enough 
information regarding the current status of the contamination to do one of the follwoing:  

1. Complete an SHA  

2. Determine whether additional site characterization and cleanup is needed to obtain a no 
further action determination for the LUST issue. 

The data objectives for these site investigations are based on the purpose of the SHA as 
defined under Chapter 173-340-320 WAC. These data objectives are to provide sufficient 
sampling data and other environmental information to:  

• Confirm or rule out that a release or threatened release of a hazardous substance(s) has 
occurred.  

• Identify the hazardous substance and provide some information regarding the extent and 
concentration of the substance(s). 

• Identify site characteristics that could result in the hazardous substance(s) entering and 
moving through the environment, including contributions to the stormwater drainage 
systems. 

• Determine the ranking of the site using the WARM Scoring Manual under Chapter 173-
340-330 WAC, if possible. 

The purpose of the QAPP is to identify the QA/QC protocols necessary to achieve the site-
specific objectives for sample collection and analysis during the site investigation. Data acquired 
during site investigations must be collected in accordance with QA/QC requirements (i.e., the 
QAPP). Records will be maintained documenting activities performed, data generated during 
implementation of each site investigation.  

 Sampling Objectives 
The objective of field sampling activities conducted at each site is to meet the requirements 
necessary to score and rank a site under WARM, or, if an SHA has already been conducted, to 
inform Ecology about current site conditions. Data acquired during site investigations may be 
compared to variety standards including applicable, relevant, and appropriate requirement 
(ARARs), Model Toxics Control Act (MTCA) cleanup levels, background concentrations and 
practical quantification limits (PQLs). Site-specific sampling objectives will be established for 
each of the Site investigations and will be documented in the Sampling and Analysis Summary 
section of the SAP Checklist. A SAP Checklist template is presented in Appendix A. 
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Some general objectives for the individual site investigations, based on the information required 
for scoring purposes, may include: 

• Establish, confirm, or identify hazardous substances currently present at the site. 

• Document the hazardous substance concentration in a specific media (soil, 
groundwater, surface water, sediment or air). 

• Indicate whether a hazardous substance currently present at a site is likely to extend off 
the boundaries of the property investigated. 

• Determine if a site qualifies for a “No Further Action” (NFA) determination. 

• If applicable, recommend additional steps that may be taken at a site to advance 
towards an NFA determination. 

• Characterize physical site properties for purposes of developing a CSM (to the extent 
practicable under the scope of work and consistent with the project objectives): 

- Collect data necessary to understand the containment features at the site. 

- Make a site-specific determination regarding substance mobility from soil to air, 
groundwater, and/or to surface water. 

- Identify the deepest point of known contamination in soil relative to groundwater. 

- Help to characterize onsite soils, through soil borings, where local/regional data are 
deficient/lacking. 

- Determine depth to groundwater, groundwater flow direction, and hydraulic gradient. 

- Identify the elevation of impacted groundwater and/or soil relative to the storm drain 
systems or other conveyance mechanisms. 

 Sampling Process Design 
For each site requiring the collection and analysis of samples, a separate SAP Checklist will be 
prepared. The SAP Checklist (provided in Appendix A) will include a Sampling and Analysis 
Summary section that describes the overall objective of the field investigation and applicable 
sampling objectives, specific activities to be performed and other site specific information 
needed for implementation of the activities. All SAP Checklists must be reviewed and approved 
by the Ecology Project Manager or designee.  

The sampling design and approach is based on an understanding of the data required to fulfill 
the requirements of the SHA, or of key data gaps identified by the project team (if an SHA has 
already been completed). Field activities will primarily involve sampling of soil, groundwater, soil 
vapor, ambient air, sediment, stormwater, and surface water.  
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The required number of environmental samples to be collected during a site investigation is a 
function of many factors to be considered, such as the following: 

• Past sampling history, if any 

• Number and types of identified waste/substance management activities/practices 

• Number of available routes of exposure.  

Actual sample quantities and locations may be adjusted in the field if obstructions are 
encountered in the field such as buildings, excessively steep slopes, underground utilities, etc. If 
proposed sampling locations are not accessible for any reason, the environmental consultant, in 
consultation with the Ecology Project Manager, will attempt to adjust to an adjacent location. 
Adjusted sample locations will be as close as possible to the original sample location or will be 
selected with consideration of the likelihood of success.  
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Section 5: Field Sampling Activities 

This section of the SAP/QAPP describes anticipated field activities, including sampling 
procedures, sample identification, decontamination, and waste disposal. Specific sampling 
methodologies for various sample types are described in detail in the SOPs provided in 
Appendix B and referenced below where applicable. The following SOPs will guide sampling 
activities: 

• SOP-1: Environmental Data Collection 

• SOP-2: Surface and Shallow Subsurface Soil Sampling 

• SOP-3: Boring and Subsurface Soil Sampling 

• SOP-4: Hammer-Driven Direct-Push Drilling and Soil Sampling 

• SOP-5: Procedures for Using a Photoionization Detector (PID) 

• SOP-6: Borehole Logging 

• SOP-7: Surface Water Sampling 

• SOP-8: Groundwater Sampling 

• SOP-9: Measuring Groundwater Levels 

• SOP-10: Well Construction and Development 

• SOP-11: Design of Well Screen Filter Packs and Selection of Well Screens 

• SOP-12: Stormwater and Storm Drain Sediment Sampling 

• SOP-13: Air Sampling 

• SOP-14: Soil Gas Sampling 

• SOP-15: Sediment Sampling 

• SOP-16: Measurement of Field Parameters: pH, Dissolved Oxygen, Specific 
Conductance, Turbidity, Oxidation-Reduction Potential, and Temperature 

• SOP-17: Collecting Field Duplicates 

• SOP-18: Sample Packing and Shipping (Soil, Sediment, and Water) 

• SOP-19: Equipment Decontamination 
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• SOP-20: Personnel Decontamination 

• SOP-21: Handling and Disposal of Investigative-Derived Waste. 

The SOP identified above are generic and intended to be suitable for a variety of site conditions. 
It is anticipated that the specific procedures in the SOP will be modified in the field as needed to 
address site-specific conditions. 

 Pre-Field Checklist 
The Pre-Field Checklist section of the SAP Checklist will be completed (and approved by 
Ecology) prior to conducting any field activities, including the following: 

• Request a public utility locate and arrange for a private utility locator to identify and mark 
the locations of underground utilities within 50 feet of each planned drilling (or other 
intrusive work) location (refer to SOP-2: Surface and Shallow Subsurface Soil Sampling 
for more information on utility clearance). Under most circumstances, an air-knife will be 
used to assess the potential for shallow underground utilities. 

• Assist Ecology as needed to secure necessary access agreements, property maps, 
property history, and uses. Specifically request any maps or other information regarding 
current and historical underground utilities. 

• Contact property owner or designated contact at least 24 hours in advance of any field 
work or as requested by property owner or representative.  

 Obtain applicable permits and/or Ecology Start Cards required for sampling.  

 Coordinate with the analytical laboratory and other suppliers to secure the proper 
sample containers, sampling request forms, and sampling equipment before field work 
begins. 

 Coordinate subcontractor work, if applicable.  

 Prepare a site-specific HASP addendum and hospital route map. 

 Procure appropriate field monitoring or screening equipment, if necessary.  

 Utility Locating 
Prior to any subsurface investigation, Kennedy/Jenks Consultants will coordinate the location of 
underground utilities adjacent to the site sampling locations. The appropriate service (Utility 
Location Center) will be contacted to locate publicly-owned underground utilities before intrusive 
activities occur. In addition, underground utilities will be evaluated by reviewing available as-built 
drawings of underground site utilities that have been provide to us, interviewing site operations 
personnel cognizant of utility locations, hiring a private utility location company to locate utilities 
and features and/or using an air-knife to locate possible underground utilities. Additional 
procedures for underground utility location are described in the HASP (Kennedy/Jenks 
Consultants 2014) and in SOP-2: Surface and Shallow Subsurface Soil Sampling. 
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 Sampling Locations/Types/Frequency 

Environmental sampling for scoring and ranking sites under WARM does not entail a complete 
remedial investigation. The emphasis is upon performing a focused sampling event to address 
data gaps which preclude developing an accurate SHA score. Data gaps will be identified as 
part of the initial review of available information for each selected site. 

The Sampling and Analysis Summary in the SAP Checklist (see Appendix A) will describe the 
proposed sampling plan and include sample location, depth intervals, and required analysis. A 
site map will be provided with the SAP Checklist that shows the proposed sampling locations 
(see example Figure A-1 in Appendix A). The SAP Checklist will also include the analyses 
required per depth interval and/or per location in each sampling area, as well as the required 
number of QA/QC samples (see Section 8). All samples will be submitted to the analytical 
laboratory for analyses of the site-specific chemicals of interest.  

Additional guidance regarding sampling locations/types/frequency is provided in the Ecology 
guidance:  

• Ecology. 1992b. Statistical Guidance for Ecology Site Managers. Publication No. 92-54. 

• Ecology. 1995. Guidance on Sampling and Data Analysis Methods. Publication 
No. 94-49.  

The Environmental Consultant and Ecology Project Manager must use best professional 
judgment, based on all available site information and current use, in deciding site-specific 
sampling locations, the number of samples to collect from each environmental medium, and 
which analyses to perform on the samples to meet sampling objectives of the site investigation.  

 Parameter-Specific Sampling Requirements 
Parameter-specific sampling requirements, including container type, preservation requirements, 
and holding times, will be documented in the SAP Checklist (see Appendix A) whenever they 
depart from those defined in Table 1. Exceptions to standard sampling requirements may be 
allowed with written approval of the Ecology Project Manager, and will be specified in the SAP 
Checklist. 

The order of sample collection, regardless of the matrix, will be from the most volatile to the 
least volatile, as follows: 

• VOCs 

• Hydrocarbon Identifications (HCIDs) and Total Petroleum Hydrocarbons (TPH) using 
Northwest TPH (NWTPH) methods NWTPH-Gx and NWTPH-Dx 

• SVOCs 

• SVOCs--PAHs, chlorinated phenols, and phthalates, if analyzed separately 

• Pesticides and PCBs  
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• Dioxins/furans 

• Metals [to be identified on the SAP Checklist and may include Resource Conservation 
and Recovery Act (RCRA) 8 or target analyte list (TAL) metals]. 

 Sampling Procedures 
All samples must be collected in a manner consistent with the media being sampled and the 
analytes of interest. Sampling procedures will be carried out following the SOPs listed at the 
beginning of Section 5. Additional methods may be used with the approval of the Ecology 
Project Manager. Some sources for the appropriate sampling methods include, but are not 
limited to: 

• Ecology. 1992a. Site Hazard Assessments Guidance and Procedures for Washington 
Ranking Method. Publication No. 91-73. 

• Ecology. 1995. Guidance on Sampling and Data Analysis Methods. Publication 
No. 94-49.  

• Ecology. 2011. Guidance for Remediation of Petroleum Contaminated Sites. Publication 
No. 10-09-057. 

• Ecology. 2016 (Revision). Draft Guidance for Evaluating Soil Vapor Intrusion in 
Washington State: Investigation and Remedial Action. Publication No. 09-09-047.  

• EPA. 2007. Test Methods for Evaluating Solid Waste, Physical/Chemical Methods 
(SW-846), Chapter 10 – describes sampling techniques for various media, including 
soils, sediments, air, water, etc. 

• EPA. 1996. Ground Water Issue. Low-Flow (Minimal Drawdown) Ground-Water 
Sampling Procedure. Document No. EPA/540/S-95/504. April 1996. 

The use of proper sample containers and appropriate preservation techniques when collecting 
samples is important. Samples will be collected in containers supplied by the analytical 
laboratory. This ensures that the container has been properly cleaned and that the analytical 
laboratory will have sufficient sample material to conduct the requested test. Samples must also 
be properly preserved or they may be rejected.  

Table 1 summarizes common sample containers, preservation techniques, and holding times for 
the most commonly requested analytes anticipated for LDW site investigations. Check with the 
analytical laboratory for information about analytes not listed in Table 1. Specific sampling 
methods for media of interest are discussed in greater detail in the following sections.  

5.5.1 Soil Sampling 
Surface soils, if sampled, will be collected using hand tools (e.g., stainless steel spoon, trowel, 
and mixing bowl as appropriate, see SOP-2: Surface and Shallow Subsurface Soil Sampling). 
Subsurface soils are typically collected during the advancement of soil boring or during the 
excavation test pits using a variety of equipment including the use of direct-push, hollow-stem, 
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air rotary, or sonic drilling methods, excavation equipment, or hand auger. Samples will be 
collected according to procedures outlined in Ecology’s Guidance on Sampling and Data 
Analysis Methods (Ecology 1995), Ecology’s Guidance for Remediation of Petroleum 
Contaminated Sites, other applicable Ecology guidance and in accordance with in procedures 
outlined in SOPs provided in Appendix B (see SOP-3: Boring and Subsurface Soil Sampling, 
and SOP-4: Hammer-Driven Direct-Push Drilling and Soil Sampling). 

Field screening of soil samples will be performed to evaluate the presence of VOCs by using a 
PID and headspace vapor measurement methods, as described in SOP-5: Procedures for 
Using a Photoionization Detector. Field screening techniques and the laboratory analyses that 
will be performed will be identified in the SAP Checklist. Borehole logging and soil classification 
will be conducted in accordance with the visual-manual procedure for soil description, using the 
Unified Soil Classification System (USCS) (ASTM D 2488-09a) and SOP-6: Borehole Logging. 

Soil samples will be collected as discrete samples, unless the SAP Checklist has identified 
collection of composite samples for a specified purpose, such as characterization of 
investigation-derived waste. Soil samples will be collected by standard grab methods as 
described in the referenced SOPs and will contain as few cobbles or stones as possible. 
Composite sampling is achieved by collecting several roughly equal sub-samples (e.g., aliquots) 
and thoroughly mixing to form one sample. Soil sample compositing in the field is generally not 
recommended for volatile contaminants (i.e. VOCs and TPH-Gx), but discrete samples can be 
composited by the analytical laboratory if needed.  

Table A-1 of the SAP Checklist (see Appendix A) will include the proposed soil sample 
locations, depth intervals, collection method, and required laboratory analyses. Table A-1 will 
also describe the required number of QA/QC soil samples (see Section 8). Soil samples will be 
packaged and handled in accordance with SOPs provided in Appendix B. 

5.5.2 Water Sampling 
Surface water samples may be collected from streams, brooks, drainage ways, wetlands or 
other water bodies determined to be potentially affected by, or contributing to, contaminant 
sources at the site.  

Groundwater samples are typically collected from permanent monitoring wells screened within 
the saturated intervals for the specific site. Reconnaissance groundwater samples may also be 
collected from temporary well screens installed in soil borings, or from excavations. Many sites 
have multiple saturated zones, and each should be considered for sampling to address data 
gaps. If the existing monitoring well network at a site is inadequate to address data gaps, 
installation of permanent wells and sampling of reconnaissance borings may be considered. 

Common surface water and/or groundwater sampling procedures are discussed below. 
Table A-1 of the SAP Checklist (see Appendix A) will describe the proposed sample locations, 
depth intervals, collection method, and required analytical laboratory analyses. Table A-1 will 
also describe the required number of QA/QC samples (see Section 8).  
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5.5.2.1 Surface Water 
Surface water grab samples will be collected directly into sample containers as discussed in 
SOP-7: Surface Water Sampling. Surface water samples will be collected before any proposed 
sediment samples at each location. Where applicable, the downstream sample will be collected 
before the upstream sample to minimize the potential for cross-contamination. If insufficient 
water is present to fill all sample containers, samples will be collected in the order listed in 
Section 5.4 or in an order based on site-specific data needs (to be identified on the SAP 
Checklist). 

5.5.2.2 Groundwater  
If data gaps are identified during the initial file review, or if the soil investigation sampling results 
indicate subsurface soils have been chemically impacted, groundwater sampling may be 
necessary to evaluate the depth of subsurface impacts the potential for impacts to groundwater, 
or the lateral extent of impacts to groundwater. Both reconnaissance sampling and standard 
monitoring well sampling techniques may be used to meet the objectives for a groundwater 
investigation.  

Reconnaissance groundwater sampling will consist of collecting a grab groundwater sample 
from the specified saturated zone without installing a permanent monitoring well. 
Reconnaissance groundwater sample concentrations may be biased high. If reconnaissance 
groundwater sample results are below the applicable cleanup levels, they may be used to make 
a determination that no additional sampling is needed at that location. However, if detections 
are observed, reconnaissance groundwater samples may be used to assist in placement of 
permanent wells. Reconnaissance groundwater sampling is typically performed during direct-
push drilling, which frequently includes the insertion of plastic tubing through the center of the 
drive rod once the target sampling depth has been reached. A minimum of groundwater is 
purged using a peristaltic (or similar) pump to reduce turbidity. After purging, a grab 
groundwater sample is collected (using the pump) and transferred to the appropriate sample 
containers in accordance with groundwater sampling SOP-8 in Appendix B. Analyses for 
reconnaissance groundwater samples will be identified on Table A-1 in the SAP Checklist. 
Depending on the analyses specified, field filtering of reconnaissance groundwater samples 
may be identified in the SAP Checklist. Following completion of sampling, the boring is 
abandoned by backfilling the borehole with bentonite chips and completed with appropriate 
patch to restore the surface cover.  

Monitoring wells may be sampled using dedicated pumps, disposable bailers, peristaltic pumps 
with new tubing, bladder pumps, foot-valve inertia pumps with polyethylene tubing, or 2-inch 
submersible pumps. Appropriate purge methods (e.g., low-flow or three casing volume removal) 
will be followed prior to well sampling. Low-flow purging is preferred by Ecology, and will be the 
default method for all groundwater sampling at the sites. Other purge methods will not be used 
without Ecology approval. Purge methods and monitoring parameters will be documented on 
approved purge and sample forms. Depth to groundwater measurements will be collected 
following guidance in SOP-9 in Appendix B. 

For split and/or duplicate samples, the sample containers will each be filled directly from the 
sample source in the following manner: One from the primary sample bottle set, then one from 
the split/duplicate sample bottle set, and so forth. Primary and split/duplicate containers may 
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also be filled by alternating the pump discharge between the containers at a set interval; 
however, this practice is not appropriate for sampling of VOCs in groundwater.  

If monitoring well installation is required, the specific well design and construction details will be 
outlined in the SAP Checklist. Installation will be conducted following guidance in SOP-10: Well 
Construction and Development, and SOP-11: Design of Well Screen Filter Packs and Selection 
of Well Screens. 

5.5.2.3 Stormwater Sampling 
Stormwater samples may be collected during an individual site investigation. There are two 
types of stormwater sampling; surface water and storm drain. Surface water sampling includes 
collecting samples of free-flowing runoff from the site. Storm drain sampling involves the 
collection of samples of runoff from within a storm drain system, including outfalls, catch basins, 
pipes, sumps, oil-water separators, or other site-specific features.  

The SAP Checklist will include stormwater collection and testing procedures for use during a 
site investigation, in accordance with SOP-12: Stormwater and Storm Drain Sediment Sampling.  

5.5.3 Air and Soil Vapor Sampling 
Air and soil vapor sampling may consist of sampling indoor and outdoor ambient air, sub-slab 
air, crawlspace air, and subsurface soil vapor. Ambient air sampling should always be 
approached with caution as the source of contamination is often not readily apparent, such as at 
operating dry cleaners or auto fueling/servicing facilities.  

Air and soil vapor sampling equipment depends on the nature of the site, sampling objectives, 
the contaminants of interest, and laboratory analytical methods. Typical sampling containers 
include Tedlar® bags, stainless steel summa™ canisters, and sorbent traps used with sampling 
pumps. The sample containers will be verified with the analytical laboratory to ensure they are 
appropriate for the chemicals of interest and data quality objectives. Indoor, outdoor, and 
crawlspace air is typically collected directly into sampling containers. Soil vapor samples and 
sub-slab vapor samples are collected into sampling containers from subsurface soil vapor 
sampling probes which may be permanent or temporary installations. More information on air 
and soil vapor sampling and analyses used to evaluate vapor intrusion from contaminated soil 
or groundwater is available in Ecology’s (Revised 2016)) Draft Guidance for Evaluating Soil 
Vapor Intrusion in Washington State: Investigation and Remedial Action. 

Table A-1 of the SAP Checklist (see Appendix A) will describe the proposed sample locations, 
sample duration, depth intervals, sample container types, collection method, collection 
frequency, and required laboratory analyses. Table A-1 will also describe the required number 
of QA/QC samples (see Section 8). Samples will be collected in accordance with SOP-13: Air 
Sampling and SOP-14: Soil Gas Sampling.  

5.5.4 Sediment Sampling 
Sediment samples may be collected from shallow (surface) depths, as discussed in SOP-15: 
Sediment Sampling. The SAP Checklist will include sediment collection and testing procedures 
for sediment characterization during a site investigation. 
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There are many factors to consider when choosing sediment sampling equipment, such as: 
sample site access, sample volume requirements, sediment texture, and target depth for 
sediment collection. In general, piston samplers are best used for soft, fine-grained sediments at 
depth. Grab/dredge samplers are best for coarse, shallow sediments and where large volumes 
of sediment are required. It is important to attain adequate sample volume for physical, 
chemical, and potential bioassay analyses.  

Detailed information on sediment sampling is available in the Ecology (2008) Guidance on the 
Development of Sediment Sampling and Analysis Plans Meeting the Requirements of the 
Sediment Management Standards (Chapter 173-204 WAC). Additional criteria for determining 
whether the dredged material is suitable for unconfined, open-water, or upland disposal are 
documented in the Dredged Material Evaluation and Disposal Procedures Users’ Manual 
(Users’ Manual) published by the U.S. Army Corps of Engineers (USACE) in July 2008 and 
updated in November 2009 (USACE 2009).  

5.5.5 Catch Basin Sediment Sampling 
Catch basin sediment samples may be collected from material accumulated in catch basins, 
pipes, sumps, or other site-specific stormwater features. Sampling could involve a variety of 
situations and sampling equipment will be site-specific. Equipment might include stainless steel 
trowels or spoons, hand augers, or dredges. The SAP Checklist may be amended to include 
sludge sample collection and testing procedures for a LDW-SHA site investigation.  

If water samples are to be collected at the same location as catch basin sediment samples, the 
water samples will be collected first. The protocol for catch basin or storm drain sediment 
sampling is provided in SOP-12: Stormwater and Storm Drain Sediment Sampling, in 
Appendix B. 

 Sample Handling and Custody 
Chain of custody procedures for each analytical laboratory will be identified and included in the 
SAP Checklist prior to the start of field activities.  

Samples for chemical analysis will be packaged and stored in an appropriate manner consistent 
with preservation requirements for each test method. Samples will be transported directly or 
shipped to the analytical laboratory under COC protocol in accordance with SOP-18: Sample 
Packaging and Shipping (Soil, Sediment, and Water) and SOP-13: Air Sampling provided in 
Appendix B.  

 Decontamination Requirements 
To the greatest extent possible, disposable and/or dedicated personnel protective and sampling 
equipment will be used to avoid cross-contamination. All non-disposable sampling equipment 
will be cleaned between sample locations to avoid cross-contamination in accordance with 
procedures described in SOP-19: Equipment Decontamination. To the extent possible, sampling 
using non-disposable sampling equipment will begin at locations suspected to be least 
contaminated, progressing to the most contaminated locations.  
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It is anticipated that all fieldwork will be conducted according to the HASP (Kennedy/Jenks 
Consultants 2017) using Level “D” personal protective equipment (PPE). In accordance with the 
decontamination procedures described in SOP-20: Personal Decontamination, disposable PPE 
and equipment will be placed in appropriate disposal containers. 

The following decontamination procedures will be used as the minimum requirements for all 
non-disposable equipment used to collect routine samples undergoing organic or inorganic 
constituent analyses: 

• Clean with tap water and non-phosphate detergent using a brush if necessary to remove 
particulate matter and surface films. Equipment may be steam cleaned (using high-
pressure hot water) as an alternative to brushing. PVC or plastic items should not be 
steam cleaned. 

• Rinse with tap water. Repeat cleaning and tap water rinse as needed to remove 
particulate matter and surface films.  
 
[NOTE: If tap water is suspected to be contaminated, use containerized drinking water or 
distilled/deionized (DI) water] 

• Final rinse with tap water.  

• Additional final rinse with distilled/DI water. 
 
[NOTE; Each rinse may be performed with distilled/DI water if desired, but only the final 
rinse needs to be performed with distilled/DI water] 

• Air-dry the equipment completely. 

• Store the decontaminated equipment in a clean container. 

Decontamination will be conducted in a central location, upwind and away from suspected 
contaminant sources.  

 IDW Management 
Investigation-derived waste (IDW) may be generated during the LDW site investigations. 
Generally, due to the relatively small quantities generated, IDW such as disposable sampling 
equipment and protective clothing (e.g., gloves) can be disposed of at a state-permitted, 
licensed, or registered municipal or industrial solid waste landfill. Otherwise, IDW may include 
contaminated soil, water, or sediment, used PPE, and decontamination water that remains after 
sampling. IDW will be stored in new or reconditioned, Department of Transportation (DOT)-
approved, 55-gallon drums pending characterization and offsite disposal. Drums will be 
consolidated in one location at each site prior to removal. The property contact will be notified of 
the location and number of drums. 

The Environmental Consultant will be responsible for waste management at the site, which 
includes containerizing and securing the IDW, and labeling, staging, and profiling the IDW for 
ultimate disposal within a timely manner and in accordance with SOP-21: Handling and 
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Disposal of Investigative-Derived Waste. IDW drums will be placed in a configuration that allows 
room for inspections, operations and maintenance, and handling. Each drum will be labeled with 
the following information: contents, name of generator, and date. 

Samples will be collected from each type of IDW and analyzed for disposal purposes as 
needed. Some IDW may be characterized using the results of the investigation samples and 
may not require separate sampling. Each IDW container will be referenced to a set of analytical 
(sample) data that is representative of the IDW. Before receipt of analytical data, IDW will be 
preliminarily characterized based on site knowledge, field observations, and field analytical data 
(typically hazardous vs. non-hazardous). Final IDW classification/characterization will be based 
on analytical data for investigation and/or waste characterization samples. 

IDW will be disposed of promptly after characterization is performed. The IDW characterization 
process is outlined in EPA's (1991) Management of Investigation-Derived Wastes During Site 
Inspections and EPA’s (1992) Guide to Management of Investigation-Derived Wastes. 
Classification of IDW will also follow the regulations as published in Dangerous Waste 
Regulations (WAC 173-303) and/or Water Quality Regulations on the basis of the laboratory 
analyses. IDW will also be evaluated as required by WAC 173-303-100 State Only Dangerous 
Waste. Once the IDW is characterized, the environmental consultant will make a determination 
and adequately document the proper management and/or disposal.  
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Section 6: Field Documentation  

To ensure that samples are correctly identified and tracked, careful sample documentation and 
custody procedures will be used during the site investigation to maintain sample integrity during 
collection, transport, storage, and analysis.  

Field sampling personnel will be responsible for maintaining proper documentation and custody 
procedures from sample collection until samples are transferred to the analytical laboratory or a 
commercial freight carrier. The environmental consultant will review and approve all field 
documentation. The analytical laboratory will be responsible for maintaining sample custody and 
documentation from the time the analytical laboratory receives the samples until final sample 
disposal. Field documentation and sample COC requirements are discussed below. 

 Documentation of Field Activities 
A field logbook will be maintained by the sampling team. Field logbooks will be waterproof 
pages in bound notebooks. All entries to field logbooks, and all other field documentation, will be 
made using indelible ink. Any errors will be corrected by drawing a single line through the 
incorrect entry, entering the correct information, and dating and initialing the change. After 
project completion, all field logbooks will be stored in the final project file. It is important to note 
that following the LDW site investigation, the written comments recorded in the field notebook 
become public record. 

The title page of each field logbook will contain the following: 

• Name, facility ID and address of the site 

• Name of the Ecology Project Manager, the environmental consultant, and the field 
contact person (individual to whom the logbook is assigned) 

• Project start/end date. 

Daily entries into the logbook will generally include the information listed below, but information 
recorded on field forms (i.e. boring logs, purge forms, etc.) need not be duplicated in the field 
logbook. 

• Date 

• Personnel onsite (including visitors) 

• Weather conditions 

• Type(s) of field equipment used 

• Field equipment calibration methods (if applicable) 

• Sample location and depth (locations to be logged using GPS) 
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• Date and time of sample collection 

• Sample identification number 

• Description of sampling location 

• Sample type (e.g., duplicates) 

• Photographs (including general field activities, soil borings, and sample locations) 

• Issues encountered and/or corrective actions 

• Any deviations from the SAP/QAPP 

• Any other observations that may be relevant to the specific field program or activities 
that may affect the resulting analytical data. 

 Photographs 
Where practical, photographs will be taken to document field activities, including sample 
locations and soil sample materials observed in core sleeves before being placed in sample 
containers. Also, a small whiteboard may be included in the photograph to list the sample name, 
date, and time of collection.  

In order for these photographs to be effective documentation, the accompanying information will 
be entered into the field logbook, or on a field map: 

• Date 

• Time 

• Name of photographer 

• Name and identification number (if any) of the LDW-SHA site 

• Location of area within LDW-SHA site which is photographed 

• General direction faced when photograph taken 

• Any other appropriate comments (e.g., weather).  

 Sample Field Forms 
Field sampling personnel may complete field sample forms for soil, water, sediment, and or 
air/soil vapor sampling. Example field forms to be used for sampling activities at LDW sites will 
be included with the SAP Checklist (see Appendix A). As previously noted, data entered on field 
forms does not need to be duplicated in the field notebook. 
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 Field Chain-of-Custody Procedures 

All samples will be placed immediately in appropriate containers with appropriate preservatives 
per the analytical method requirements (see Table 1). The filled containers will be tightly sealed, 
the outer surface wiped to remove any loose particulates, and stored in a dedicated cooler with 
ice (or ice packs) pending transport to the analytical laboratory.  

Samples will be labeled with the following information: 

• Kennedy/Jenks Consultants name 

• Project name/location 

• Sample identification number  

• Date and time of sample collection 

• Preservative (if applicable) 

• Analyses to be performed 

• Sample matrix (i.e., soil, water, sediment) 

• Sampler’s name or initials. 

COC procedures provide an accurate written record of sample possession from the time of 
collection through analytical laboratory analysis. A sample is considered in custody only when 
one of the following applies: 

• It is in an authorized person’s immediate possession. 

• It is in view of an authorized person after being in that person’s physical possession. 

• It is in a secure area, restricted to authorized personnel only, after having been in an 
authorized person’s physical possession. 

Each COC form will be completed properly to ensure that sample custody is documented, 
appropriate samples have been collected, and scheduled analyses are assigned correctly. All 
entries will be made using indelible ink. Any errors will be corrected by drawing a single line 
through the incorrect entry, entering the correct information, and then initialing and dating the 
change. Analytical laboratories typically provide a COC form that they prefer. At a minimum, 
these forms will contain the following information: 

• Sample identification 

• Date and time of sample collection 

• Sample matrix (i.e., soil, smelter material, water, sediment) 

• Number and type of containers per sample 
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• Preservative (if applicable) 

• Analyses to be performed 

• Sampler’s name and initials 

• Release and acceptance information, including date, location, and sampler’s signature. 

Custody seals must be used when samples are shipped to the analytical laboratory, or when 
they are delivered to the analytical laboratory after hours. The seals must be signed by the field 
personnel and be affixed to the sample cooler in a way that would necessitate breaking the seal 
in order to open the cooler. If the samples are delivered directly to the analytical laboratory by 
the sampler, sample seals are not necessary.  

If the samples are shipped via a commercial carrier, the carrier will relinquish samples to the 
analytical laboratory upon arrival, and the analytical laboratory personnel will complete the COC 
form. The COC forms will be sealed in plastic zip-lock bags (or similar) and secured to the top of 
the lid inside the cooler with tape. 

6.4.1 Analytical Laboratory COC Procedures 
A signed COC form will be obtained from the analytical laboratory custodian after the samples 
have been received and sample condition recorded. Upon receipt by the analytical laboratory, 
samples will be checked carefully to ensure that sample containers are not broken or leaking, 
proper preservation methods have been followed [including receipt at 4 degrees Celsius (°C) 
± 2°C when applicable], and labels and custody seals are intact. Each COC form will be verified 
for accuracy and completeness, and any discrepancies will be brought to the attention of the 
environmental consultant or Ecology Project Manager. From the time of receipt, the analytical 
laboratory will use its standard internal COC procedures to ensure that the samples are tracked 
through completion of the analytical process. 

Sample custody will be maintained within the analytical laboratory’s secure facility until disposal. 
Following sample analysis and throughout the holding time, the analytical laboratory will archive 
any remaining sample material for all samples (100 percent). The analytical laboratory will be 
responsible for sample disposal, which will be conducted in accordance with all applicable local, 
state, and federal regulations.  

 Handling/Referring Possible Violations 
If, during the course of SHA or limited investigation field activities, questionable practices or site 
conditions are noted, it is incumbent upon the field personnel to suitably document these facts, 
without compromising the objectives of the investigation or SHA. A summary of these 
observations will be forwarded to the Ecology Project Manager following completion of onsite 
activities.  
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Section 7: Analytical Methods 

This section provides a description of the common analytical testing that may be performed 
during the LDW site investigations. The analytical laboratory will have their own SOPs to 
address sample preparation and extraction methods and analytical procedures.  

 Analytical Considerations 
As recommended by Ecology (1992a), the employment of best professional judgment is 
necessary to determine specific analyte requirements for any environmental samples collected 
during a site investigation. The analytical program for the selected sites should be based on the 
specific contaminants that are confirmed or suspected, on the basis of existing site information, 
to pose a threat to human health and/or the environment.  

If little or no information is available about current site conditions and/or historical site uses, 
particularly site uses that are known to be associated with environmental contaminants, best 
professional judgment will be employed. The analytical testing program (including sampling 
locations, types, frequencies, and analyses) must be adequate to address the data gaps 
identified for the site. The purpose of the sampling is to facilitate accurate scoring and/or obtain 
information on current status of the Site, not to define the full “nature and extent” of the 
contamination.  

A summary of sampling and analyses to be performed will be presented on Table A-1 in the 
SAP Checklist to be prepared for each of the LDW-SHA site investigations. The QA/QC 
samples to be collected during each field sampling activity are discussed in Section 8.  

 Field Screening and Field Parameter Measurement  
This section provides a summary of the field screening and field parameter measurements that 
may be collected during LDW site investigations, including the types of field observations and 
measurements and methodologies. 

7.2.1 Soil 
Field screening of soil materials will typically include the following: 

• Visual observation of staining and other discoloration. 

• Water-sheen testing for the presence of hydrocarbon or other sheen/film. 

• Headspace analysis for organic vapors using a portable PID and headspace technique. 

Field screening methodologies for soil are described in the SOP-5: Procedures for Using a 
Photoionization Detector in Appendix B. In addition, soil logging as described in SOP-6: 
Borehole Logging in Appendix B will be performed. Additional instructions and SOPs for field 
screening soil samples will be presented in greater detail in the SAP Checklist for each of the 
LDW-SHA site investigations.  
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7.2.2 Groundwater 
Field parameter monitoring for groundwater will be conducted during the purging process prior 
to sample collection at each well location. Field parameters may be measured using a portable 
meter equipped with separate probes for temperature, pH, specific conductivity, redox potential, 
and dissolved oxygen. The probe housing may be installed down-well or in an in-line flow-
through cell during the purging process (the in-line flow-through cell is preferred). Turbidity will 
also be measured using a field meter.  

Meter readings will be recorded at minimum of 10-minute intervals during the purging process, 
including a final reading taken at the completion of purging for each well location. Purging will 
continue until stabilization criteria (listed in SOP-8: Groundwater Sampling and SOP-16: 
Measurement of Field Parameters: pH, Dissolved Oxygen, Specific Conductance, Turbidity, 
Oxidation-Reduction Potential, and Temperature presented in Appendix B) for each parameter 
have been met. 

Methods for measurement of groundwater field parameters are described in SOP-8: 
Groundwater Sampling presented in Appendix B.  

7.2.3 Surface Water 
If surface water will be sampled, water quality parameters will be collected from surface water in 
accordance with SOP-16: Measurement of Field Parameters - pH, Dissolved Oxygen, Specific 
Conductance, Turbidity, Oxidation Reduction Potential, and Temperature.  

 Laboratory Analytical Methods 
Laboratory analytical methods used for site investigations must be approved by the Ecology 
Project Manager. In general, petroleum-impacted sites will follow the guidance for laboratory 
analytical methods set out in Ecology (2011) Guidance for Remediation of Petroleum 
Contaminated Sites. As the lists of approved analytical methods are subject to routine update, 
the Environmental Consultant will contact the Ecology Project Manager for a list of currently 
approved methods. Additional methods may be available and appropriate; consult with the 
Ecology Project Manager for approval of alternate methods.  
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Section 8: Quality Control 

QC is the implementation, monitoring, and documentation of the quality processes and 
procedures. Every procedural aspect, from project planning, sample collection, laboratory 
analysis, to data assessment, imparts a significant and often critical bearing on environmental 
decisions. 

QC samples to be used to evaluate analytical data in terms of the quality criteria parameters 
include duplicate samples, equipment-rinsate blanks, temperature blanks, method blanks, and 
MS/MSD. These include QC samples prepared in the field and by the analytical laboratory. 
Method-specific QC procedures are detailed in the analytical laboratory’s SOPs and will be 
available upon request. The minimum requirements of the analytical laboratory’s QA/QC plan 
include the frequency of QC sample analysis, acceptance criteria (control limits), and corrective 
actions and also describe the holding time criteria to be used to assess data quality.  

 Project Planning 
This SAP/QAPP describes and defines the general quality objectives of LDW site investigations. 
Site-specific quality objectives will be further defined by in SAP Checklists, if needed. This 
approach to quality management ensures that quality activities are conducted throughout the 
project, but allows for the flexibility to tailor quality-related activities to individual LDW site 
investigations. 

 Field QC Requirements Samples 
For field sampling, QC samples are used to assess sample collection techniques and 
environmental conditions during sample collection and transport. For this project, field QC 
samples may include duplicate samples, equipment-rinsate blanks, and temperature blanks. QC 
samples and frequency of collection are discussed in the following sections. A summary of 
specifications for containers, holding times, preservation, and handling for each matrix and 
analysis group is shown in Table 1. Specific field QC sample requirements for each site will be 
listed on each SAP addendum. 

8.2.1 Duplicate Samples 
Duplicate samples may be used to assess variability in sampling techniques. A duplicate 
sample pair is typically a single grab sample that is split into two samples during collection. For 
each duplicate sample pair, one sample is labeled with the sample identification and the other is 
labeled with a blind duplicate sample identification. This sample pair is then submitted to the 
same analytical laboratory as two separate samples. Precision will be evaluated by calculating 
the RPD between the field duplicate samples. The RPD will be calculated for field duplicate 
pairs for each analyte whose measured values are greater than the MRL. The frequency for 
duplicate samples shall typically be one per 20 investigative samples, with a minimum of one 
duplicate within each media per sampling event. 
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8.2.2 Equipment-Rinsate Blanks/Field Blanks  
Equipment-rinsate blanks consist of analyte- and reagent-free water (preferably provided by the 
analytical laboratory) that is poured over reusable sampling equipment after standard 
decontamination has been performed. The runoff (rinsate) is collected in clean sample 
containers appropriate for the analyses being performed. Typically, equipment-rinsate blanks 
are analyzed for the same parameters as the associated environmental samples that were 
collected using the sampling equipment.  

Equipment blanks are commonly used to evaluate the effectiveness of decontamination of 
sampling equipment, and data validation protocols include steps for evaluating equipment-
rinsate blank results and application of appropriate data qualifiers when blank results indicate 
the potential for cross-contamination of field samples. Potential sources of bias or cross-
contamination include sampling gloves and sampling equipment that may incidentally come into 
contact with the sample.  

Equipment-rinsate blanks are analyzed as regular field samples for the same suite of analytical 
parameters as the associated samples. Equipment-rinsate blanks will not be designated for 
analytical laboratory use in preparation of MS or analytical duplicate samples. Equipment-
rinsate blanks may be collected at a minimum frequency of one per every 20 field samples 
when non-dedicated sampling equipment is used.  

If no reusable sampling equipment is used, a field blank may be collected in lieu of an 
equipment-rinsate blank. A field blank is collected by pouring analyte- and reagent-free water 
directly into sample containers at a location that is within the boundaries of the work area at the 
site. 

8.2.3 Temperature Blanks  
A temperature blank is used to monitor temperature preservation of samples transported to the 
contract analytical laboratory. The temperature blank is distilled water stored in a glass/plastic 
vial or jar, and is typically provided by the analytical laboratory. A temperature blank will be 
included with each sample cooler submitted for chemical analysis. Upon receipt by the 
analytical laboratory, the sample custodian will measure and record the temperature of the 
blank sample.  

Temperature blanks are commonly used to evaluate the effectiveness of preservation 
requirements (e.g., chilling samples on ice during shipment to the analytical laboratory) and 
application of appropriate data qualifiers when blank results indicate the potential for elevated 
temperatures to affect field samples during transport to the analytical laboratory. Typically, the 
temperature blank must be within the criteria of 4±2°C (2°C to 6°C). 
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Section 9: Calibration, Testing, Inspection, and 

Maintenance of Equipment, Instrumentation, 
and Supplies 

All field analytical instruments and equipment will be tested, inspected, and maintained 
according to the manufacturer’s guidelines and recommendations. Data collected from 
improperly functioning equipment will not be used. The equipment testing, inspection, and 
maintenance logs for all equipment must be made available to the Ecology Project Manager, 
and/or their representative upon request. 

 Calibration 
Calibration refers to the process of verifying, adjusting, or fine-tuning the measurements 
reported by a given instrument to agree with known values. In general, the calibration process 
involves analyzing commercially prepared calibration standards of known concentrations or 
values, which span either the measurement range of the instrument or the range of values 
anticipated to be encountered in a given investigation. The measured value produced by the 
instrument is then compared to the published value for that calibration standard, and the 
difference is compared to project, method, or instrument acceptance criteria. If the difference 
between the published and measured values for the calibration standard is smaller than the 
acceptance criteria, then the instrument is considered to be in calibration. If the difference is 
greater than the applicable acceptance criteria, the instrument is considered to be out of 
calibration and must be recalibrated in accordance with manufacturer’s recommendations 
before any measurements made with the device can be considered valid. Field equipment 
calibration procedures and requirements are described in the following sections. 

 Field Equipment Calibration 
Field calibration standards will be obtained from the National Institute of Standards and 
Technology (NIST), EPA Cooperative Research and Development Agreement vendors, 
American Association of Laboratory Accreditation vendors, or other reliable commercial 
sources. For the purposes of field instrument calibration, vendor standards will not be diluted. 
Before each use, standards will be checked for signs of deterioration (e.g., discoloration, 
formation of precipitates, and changes in concentrations), and will be discarded if deterioration 
is suspected or the expiration date identified by the vendor has passed. 

Instrument calibration procedures are described in the SOPs provided in Appendix B. Field 
instruments that may be used during investigative activities include, though are not limited to, a 
PID for screening soil for the presence of VOCs, and water quality meters during groundwater 
sampling (typically pH, specific conductivity, temperature, DO, oxidation-reduction potential, and 
turbidity). The field instruments will be calibrated in accordance with the manufacturer’s 
instructions and recommendations. The field instruments will be calibrated at the frequency 
described in Table 2 and following any equipment maintenance, correction of malfunction, or 
change or update of the analyzer software. The performance and results of equipment 
calibrations, and calibration source information (manufacturer, lot number, date opened) as well 
as any errors or maintenance will be documented in the field logbook.  
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For corrective action, if calibration of a field instrument is outside the criteria at the beginning of 
the day, the instrument will be recalibrated with new standards. If recalibration is unsuccessful, 
the unit will be repaired or replaced.  

All field analytical instruments and equipment will be tested, inspected, and maintained 
according to the manufacturer’s guidelines and recommendations. Data collected from 
improperly functioning equipment will not be used. The equipment testing, inspection, and 
maintenance logs for all environmental consultant equipment must be made available to the 
Ecology Project Manager, and/or their representative upon request. 

 Equipment Testing, Inspection, and Maintenance 
A preventive maintenance program is necessary to promote the timely and effective completion 
of a measurement effort for field programs. The preventive maintenance program will be 
designed to minimize the downtime of crucial sampling or analytical equipment due to 
unexpected component failure. Efforts will focus on establishing maintenance responsibilities, 
maintenance schedules for major or critical instrumentation and apparatus, and an adequate 
inventory of critical spare parts and equipment. 

9.3.1 Field Equipment/Instruments 
The field equipment used for sampling will be maintained and used according to the 
manufacturer’s directions. The field team leader will ensure that each piece of equipment is 
operational and is inspected on a regular basis. Any preventive maintenance or repair 
conducted in the field will be recorded in the field logbook or other appropriate field forms. If 
equipment is determined to be damaged, in need of maintenance, or otherwise unusable, it will 
be immediately taken out of service until such time that it can be repaired or replaced. The field 
team leader will be responsible for inspecting and testing the field equipment to verify it is in 
acceptable condition before the item is put back into service. Backup instruments and 
equipment will be available onsite or within a short turnaround time to avoid delays in the field 
schedule. Field instruments will be checked and calibrated before they are shipped or carried to 
the field and will be checked and calibrated before use. Calibration checks will be performed as 
specified in the manufacturer’s directions.  

 Inspection/Acceptance of Supplies and Consumables 
All supplies and consumables will be examined for damage or other characteristics that would 
otherwise compromise data quality.  
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Section 10: Data Management, Review, and Reporting 

10.1 Laboratory Data Reporting 
The analytical laboratory is responsible for providing sufficient laboratory documentation such 
that the sample results are traceable to the field samples, and the analytical data can be verified 
and validated by an independent third-party reviewer, if applicable. All analytical laboratory data 
packages will contain the following information: 

 Cover letter 

 COC forms 

 Summary of sample results 

 Summary of QC results. 

The minimum information to be presented for each sample for each parameter or parameters 
group: 

 Client sample number and analytical laboratory sample number 

 Sample matrix 

 Date of extraction/preparation and date/time of analysis 

 Dilution factors 

 Sample weights/volumes used in sample preparation/analysis 

 Identification of analytical instrument 

 Analytical method 

 Detection/quantitation and reporting limits  

 Definitions of any data qualifiers used.  

The minimum QC summary information to be presented for each sample for each parameters or 
parameter group will include: 

 Surrogate standard recovery results 

 Matrix QC results (MS/MSD, duplicate) 

 Method blank results 

 Laboratory duplicate results and control limits 
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 Analytical laboratory check standard results 

 Initial and continuing calibration results and control limits. 

10.2 Data Management 
Field data from LDW site investigations, such as sample identification and latitude/ longitude 
coordinates, will be recorded on field data sheets or hand-held computers. Field data are 
reported to the Ecology Project Manager through submission of a final report or site hazard 
assessment. The assessment report will include copies of field notebooks or field sampling data 
sheets, laboratory analytical data reports, and COC documents. The assessment report will be 
filed with the Ecology Project Manager and will be uniquely identified by the Site facility 
identification (ID) number in Ecology’s ISIS database. Project records will be maintained in the 
site’s ISIS file in accordance with Ecology’s Record Retention Schedule. 

Data will also be managed and stored using the following Ecology databases: 

• Environmental data or sample results will be stored in Environmental Information 
Management (EIM) System. The analytical laboratory will provide data in a format 
compatible with EIM, in addition to any other reporting formats. The environmental 
consultant will be responsible for uploading data for LDW-SHA sites to Ecology’s EIM 
database. 

• Maps, and reports will be stored in Document Storage and Retrieval System (DSARS). 

 

10.3 Data Review and Validation 
This section discusses data review and verification procedures and requirements. 

Field and analytical laboratory data generated from sampling activities will be reviewed and 
verified. Field data entered into databases will be verified. Errors identified during the verification 
of data will be corrected prior to release of the final data. 

The analytical laboratory is responsible for verifying analytical results prior to the submittal of the 
final laboratory data report. Initially, all analytical data generated by the analytical laboratory are 
verified by the laboratory. During the analysis process, the analyst and the laboratory QA 
Manager verify that the results have met various performance-based control limits (e.g., 
surrogate recoveries and continuing calibration). Nonconformance of various method QC 
requirements and control limits warrants the re-analysis and/or re-extraction of a sample.  

Data validation will be conducted in accordance with applicable sections of EPA’s Contract 
Laboratory Program National Functional Guidelines for Organic and Inorganic Data Review 
(EPA 2008; 2010). For each data package, the Kennedy/Jenks’ QA Officer will conduct a review 
of the QC results. If data do not meet required criteria, they will be flagged with data qualifiers 
as specified under the action portion of each requirement of the functional guidelines (EPA 
2008; 2010). Data validation procedures will entail evaluating the following: 
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● Holding times (check to see whether samples were analyzed within the specified holding 

time) 

● Method blank results [check to see whether analytes were present in method blank 
samples and that a blank was analyzed every 20 samples (or more often) for each 
matrix] 

● Surrogate recovery results for organic analyses (check to see whether surrogate 
recoveries met control limits) 

● Laboratory control sample results (check to see whether laboratory control samples met 
control limits) 

● Field duplicate results 

● Field blank results, where appropriate 

● Laboratory duplicate results (check to see whether duplicate analyses were conducted 
every 20 samples for each matrix or at least for each batch of samples, where 
applicable, and that control limits were met) 

● MS/MSD results for all relevant analyses (check to see whether matrix spike and matrix 
spike duplicates (MS/MSD) were analyzed every 20 samples for each matrix or at least 
for each batch of samples, where applicable, and that control limits were met) 

● Reported detection limits for analyses (check to see if the detection/reporting limits were 
adequate for comparison to appropriate regulatory criteria). 

The QA Officer will prepare a QA memorandum for each data package describing the results of 
the data validation and describing any qualifiers that are added to the data. Limitations to the 
usability of the data will also be discussed in the memorandum.  

 Data Reporting 
A SHA, site status report, or Preliminary Draft Supplemental Investigation Report may be 
prepared by Kennedy/Jenks for each site and submitted to Ecology at the end of the 
investigation. The report will include the following, as applicable: 

• A brief description of the site and site history, including a title search. 

• A description of the sampling activities and procedures used during sampling. 

• A description of the analysis performed on the samples. 

• Tabulated analytical results, with comparison to appropriate regulatory criteria [MTCA 
WAC 173-340, WAC 173-201A-240 marine water quality criteria, WAC 173-204 
sediment management standard criteria, and/or National Pollutant Discharge Elimination 
System (NPDES) permit requirements]. 
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• A summary of deviations from the procedures described in this SAP/QAPP, if applicable. 

• COC records. 

• Deliverables in original format as received from the contract analytical laboratory, 
including Electronic Data Deliverables (EDDs) and electronic copies in AdobeTM portable 
data file (pdf) format.  

• Data validation reports. 

• A site hazard assessment and WARM scoring (if applicable).  

Deliverables will be provided to Ecology electronically in MS Word, Excel, and/or Adobe .pdf 
formats for all documents, as appropriate. Kennedy/Jenks Consultants will provide 
georeferenced data files in the appropriate format specified by Ecology for all figures created 
with CAD or GIS software.  

 Data Usability 
Laboratory data generated in accordance with this SAP/QAPP will be considered usable for site 
characterization and to direct future remedial actions unless the data validation process 
described herein results in rejection of data. Rejected data will not be used to support site 
characterization or any other project objective. 

After environmental data have been reviewed, verified, and validated in accordance with the 
procedures described in this SAP/QAPP, the data must further be evaluated to determine 
whether project data quality objectives have been achieved. Data quality objectives may be 
evaluated by a review of the sampling design and methods to verify that these were 
implemented as planned and are adequate to support project objectives, a review of any issues 
brought up during data review and validation, and an evaluation of the limitations of the 
collected data.  

Any report or technical memorandum in which data for this project is reported will discuss any 
potential impacts of data usability and will clearly define any limitations associated with the data. 
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Tables 



Table 1:  Analytical Methods, Sample Containers, Preservation, and Holding Times(a) 

 
Media Analytical Method Container (b) Preservative Holding Times 

Volatile Organics 
Groundwater/ 
Stormwater/ 
Surface Water 

Gasoline Range 
Hydrocarbons  
NWTPH-Gx 

 
BTEX  

EPA 8021B 
 

VOCs 
EPA 8260C 

2 or 3 x 40mL VOA vials 
with Teflon-lined septum 

caps 
 
 
 

HCl, < 6 oC 
No headspace 

 
 

2 days without 
preservative  

OR 
14 days with 
preservative 

 

Soil/Sediment 
 
Collection by EPA 
Method 5035 

Gasoline Range 
Hydrocarbons  
NWTPH-Gx 

 
BTEX  

EPA 8021B 
 

VOCs 
EPA 8260C 

2 or 3 x 40mL pre-tared 
VOA vials with Teflon-lined 

septum caps  
 

containing: 
low level: 10 mL DI water 

or empty  
high level: 10 mL Methanol 

 
1 x 2oz wide mouth jar with 

septa  

Cool, < 6°C 
 

Methanol or Sodium 
Bisulfate (as specified by 

laboratory) 

14 days  
 

Free Product 
(aqueous) 

Gasoline Range 
Hydrocarbons  
NWTPH-Gx 

 
BTEX  

EPA 8021B 
 

VOCs 
EPA 8260C 

1 x 40mL VOA vial with 
Teflon-lined septum caps 

Cool, < 6°C 14 days 

Air/Soil Vapor VOCs 
TO-15 

1 x 1L or 6L Summa 
canister  

OR 
1 x 1L Tedlar bag 

None Summa canister – 
30 days  

 
Tedlar bag - 7 days 
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Table 1:  Analytical Methods, Sample Containers, Preservation, and Holding Times(a) 

Media Analytical Method Container (b) Preservative Holding Times 
Hydrocarbons 
Groundwater/ 
Stormwater/ 
Surface Water  

Diesel and Oil Range 
Hydrocarbons 
NWTPH-Dx 

 
Hydrocarbon Identification 

HCID 

2 x 500mL Amber glass 
bottle with Teflon liner 

HCl, Cool, < 6°C 7 days to extract, 
analyze within 

40 days of extraction 

Soil/Sediment Diesel and Oil Range 
Hydrocarbons 
NWTPH-Dx 

 

1 x 8oz wide mouth glass 
jar with Teflon liner 

Cool, < 6°C 14 days to extract, 
analyze within 

40 days of extraction  

SVOCs, PCBs, PAHs, and Dioxins/Furans 
Groundwater/ 
Stormwater/ 
Surface Water 

SVOCs 
EPA 8270D 

 
PCB Aroclors 
EPA 8082B 

 
PAHs 

EPA 8270-SIM 
 

Pentachlorophenol 
EPA 8041 

 
Dioxins/Furans(c) 

EPA 1613B 
 
 

2 x 500mL Amber glass 
bottle with Teflon liner 

 
Dioxin/Furans only: 

1 x 1L Amber glass bottle 
with Teflon liner 

Cool, < 6°C 7 days to extract, 
analyze within 

40 days of extraction 
– SVOCs, PAHs, & 
Pentachlorophenol 

 
Analyze within 1 year 
- PCB, Dioxins/Furans 
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Table 1:  Analytical Methods, Sample Containers, Preservation, and Holding Times(a) 

Media Analytical Method Container (b) Preservative Holding Times 
Soil/Sediment PCB Aroclors 

EPA 8082B 
 

PAHs 
EPA 8270-SIM 

 
SVOCs 

EPA 8270D 
 

Pentachlorophenol 
EPA 8041 

 
Dioxins/Furans(c) 

EPA 1613B 
 

1 x 16oz or 2 x 8oz wide-
mouth glass jar with Teflon 

liner 
 

Dioxin/Furans only: 
1 x 250mL Amber wide-

mouth glass jar with Teflon 
liner 

Cool, < 6°C 
 
 
 

Dioxins/Furans only: 
Freeze 

7-14 days to extract, 
analyze within 

40 days of extraction 
– SVOCs, PAHs, & 
Pentachlorophenol 

 
1 yr – PCB, 

Dioxins/Furans 

Pesticides 
Groundwater/ 
Stormwater/ 
Surface Water 

Chlorinated Pesticides 
EPA 8081A 

 
Organo-phosphorus 

Pesticides 
EPA 8270-SIM 

2x500mL Amber glass 
bottle with Teflon liner 

Cool, < 6°C 
 

Organo-phosphorus 
Pesticides only: 

Adjust pH to 5-8 with 
NaOH or sulfuric acid 

H2SO4 

7 days to extract, 
analyze within 

40 days of extraction 

Soil/Sediment Chlorinated Pesticides 
EPA 8081A 

 
Organo-phosphorus 

Pesticides 
EPA 8270-SIM 

1 x4oz or 8oz wide-mouth 
glass jar with Teflon liner 

Cool, < 6°C 7 days to extract, 
analyze within 

40 days of extraction 
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Table 1:  Analytical Methods, Sample Containers, Preservation, and Holding Times(a) 

Media Analytical Method Container (b) Preservative Holding Times 
Metals (except hexavalent chromium and mercury) 
Groundwater/ 
Stormwater/ 
Surface Water 

Metals 
EPA 6010/6020 

1 x 500mL HDPE Total aqueous - unfiltered 
Dissolved aqueous – 

0.45 micron filter onsite  
 

HNO3, Cool, < 6°C 

6 months 

Soil/Sediment Metals 
EPA 6010/6020 

1 x 4oz or 8oz wide mouth 
glass jar 

Cool, < 6°C 6 months 

Hexavalent Chromium (Cr +6) 
Groundwater/ 
Stormwater/ 
Surface Water 

Hexavalent Chromium 
EPA 7196A 

1 x 500mL HDPE Cool, < 6°C 24 hours 

Soil/Sediment Hexavalent Chromium 
EPA 7196A 

1 x 4oz or 8oz wide mouth 
glass jar 

Cool, < 6°C 28 days 

Mercury  
Groundwater/ 
Stormwater/ 
Surface Water 
(EPA 1631) 

Mercury 
EPA 7470A/7471A 

1 x 500mL HDPE Total aqueous - unfiltered 
Dissolved aqueous – 

0.45 micron filter onsite  
 

HNO3, Cool, < 6°C 

6 months 

Soil/Sediment 
(EPA 7471) 

Mercury 
EPA 7470A/7471A 

1 x 4oz or 8oz wide mouth 
glass jar 

Cool, < 6°C 28 days 
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Table 1:  Analytical Methods, Sample Containers, Preservation, and Holding Times(a) 

Notes: 

(a) Always consult the specific analytical method for special sample collection, handling, and storage requirements.  Cool < 6oC implies samples are held 
above freezing and below 6oC. 

(b) Collect duplicate containers on at least 5% of the water samples for MS/MSD analysis. 
(c) Other sample collection or preservation specifications may be applicable to this analysis.  Confer with analytical laboratory, as necessary. 
< = less than or equal to 
BTEX = benzene, toluene, ethylbenzene, and xylenes 
°C = degrees Celsius 
Cr+6 = hexavalent chromium 
DI = distilled/deionized 
EPA = United States Environmental Protection Agency 
HCl = hydrochloric acid 
HNO3 = nitric acid 
H2SO4 = sulfuric acid 
HDPE = high density polypropylene 
L = liter 
mL = milliliter 
NaOH = sodium hydroxide 
NWTPH-Dx = Northwest Total Petroleum Hydrocarbon Diesel extended method 
NWTPH-Gx = Northwest Total Petroleum Hydrocarbon Gasoline extended method 
oz = ounce 
PAH = polycyclic aromatic hydrocarbons 
PCB = polychlorinated biphenyls 
SIM = select ion monitoring 
SVOC = semi-volatile organic compounds (includes PAHs, phenols & phthalates) 
VOA = volatile organic acid 
VOC = volatile organic compound 
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Table 2: Field Instruments – Preventive Maintenance Table 

 
Instrument Activity Frequency 

Multi-Parameter Water Quality 
Meter 

Calibration and Calibration Check – 
pre-sampling event 

Once Prior to 
Sampling Event 

Battery check 
Calibration – beginning of day 
Calibration check – beginning of the day 
Possible mid-day calibration check 
Calibration check – end of day 

Daily 

Turbidity Meter 

Calibration and Calibration Check – 
pre-sampling event 

Once Prior to 
Sampling Event 

Battery check 
Calibration – beginning of day 
Calibration check – beginning of the day 
Possible mid-day calibration check 
Calibration check – end of day 

Daily 

PID 

Calibration and Calibration Check – 
pre-sampling event 

Once Prior to 
Sampling Event 

Battery check 
Calibration – beginning of day 
Calibration check – beginning of the day 
Possible mid-day calibration check 
Calibration check – end of day 

Daily 

Electronic Water Level Indicator Battery Check Daily 
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1. All locations are approximate, and not to scale.

Legend:

Notes:

N

Sampling Locations

Site Name

Site Address

CSID #

Property location (approximate)

Soil sample (approximate)

Monitoring well (approximate)

S Snoqualm
ie St M

a
rtin

 L
u

th
e
r K

in
g

 J
r. W

a
y
 S

Example Figure A-1

Source:  Google Earth

MW-1

S-1

S-2

Catch Basin (approximate)

SW-1

Soil boring (approximate)

SB-1

SB-2

S-3



Appendix A 

Site-Specific Sampling and Analysis Plan Checklist Template 



Site Name: 
Facility ID: 
 

APPENDIX A 
 

SITE-SPECIFIC SAMPLING AND ANALYSIS PLAN CHECKLIST 
 
This checklist supplements the Lower Duwamish Waterway – Site Hazard Assessment and 
Limited Investigation Sampling and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP) 
to support sampling activities for Site Hazards Assessments (SHAs) and limited site 
investigations for contaminated sites overseen by Washington State Department of Ecology 
(Ecology).   
 
APPROVALS (PRINTED NAME, SIGNATURE, DATE): 
 
 

Plan Preparer        Date 
 
 

PM/Reviewer        Date 
 
 

Ecology        Date 
 
SITE INFORMATION 

Site Name:  
 
Site Address:  
 
Known contaminants of concern: 
 

 
 
 
Suspected contaminants of concern: 
 

 
 

 
PROJECT ORGANIZATION 
Title/Responsibility Name Affiliation  Phone 

Number/Email 
Ecology Point of Contact     
KJ Project Manager     
Field Lead/SSO    
Laboratory     
Subcontractors     

 
 

 
1 



Site Name: 
Facility ID: 
 
SAMPLING AND ANALYSIS SUMMARY 

Describe the purpose and objective of field investigation and briefly state rationale for sampling 
locations.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Attach a site map identifying sampling locations and location ID.  
Identify background features.  
 
Types of sampling to be performed (See Table A-1 and Figure A-1 for details): 
 
INVESTIGATION DERIVED WASTE 
What waste is anticipated? 
  Solid:              Liquid:                 Mixed:                            
How will it be handled?  

 55 Gallon Drums   Other:  
How will it be characterized?  
 
If waste is to remain on site, by what date will it be removed?  
 
If waste is to remain on site, who on site has been notified and serves as a contact? 
 
 

 
2 



Site Name: 
Facility ID: 
 
PRE-FIELD CHECKLIST 

Activity 
Date 
completed Not applicable 

Public utility locate requested by Kennedy/Jenks   
Private utility locate coordinated by Kennedy/Jenks   
Property owner/tenant coordination & access agreement (attach)   
Laboratory coordination   
Subcontractors coordination   
Hospital route map (attach)   
   
   
Sample location map (attach)   
   
   
   
   
HASP Addendum (attach if necessary)   
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TABLE A-1:  SAMPLING AND ANALYSIS PLAN 

SITE NAME:

Sample 
Location/Designation

(See Site Map) Media

Sample
Interval 
(Depth) B
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Description/Rationale/Comments
(Include information such as sample type, e.g. discrete, composite; collection method, e.g. bailer, peristaltic pump; 

filter requirements; purge methods; frequency/duration, and leak test requirements for air and vapor samples)

Analytical Samples S = soil, GW = groundwater, SW = surface water, SD = sediment, IA = indoor air, AA = ambient air, SS = sub-slab soil gas, SG = soil gas

Other QC Samples (Rinsate Blanks, Temperature Blanks)

MEDIA DESIGNATIONS S = soil, GW = groundwater, SW = surface water, SD = sediment, IA = indoor air, AA = ambient air, SS = sub-slab soil gas, SG = soil gas

See Table 1 of the SAP/QAPP for Analytical Methods, Sample Containers, Preservatives, and Holding Times

Analyses (X)
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Appendix B 

Field Standard Operating Procedures 

 



STANDARD OPERATING PROCEDURE 

SOP-1: DATA QUALITY - ENVIRONMENTAL DATA COLLECTION 

INTRODUCTION 
This guideline describes recommended procedures to be followed by Kennedy/Jenks Consultants 
when collecting environmental data. The guideline is divided into Pre-field Procedures and Field 
Procedures for ease of use. 

PRE-FIELD PROCEDURES 
The following procedures represent the minimal effort appropriate for most environmental data 
collection projects. Refer to project-specific plans for additional data collection procedures. 

1. Review the work plan or sampling plan prior to initiating fieldwork, and discuss any questions
with project manager or field leader.

2. Review the Health and Safety Plan.

3. Set up subcontract with analytical laboratory for type and quantity of analyses, documentation
and delivery format, both hard copy and electronic data deliverables (EDDs) and turnaround
time requirements. Establish contacts at the laboratory, field and home office (Project Manager
or person responsible) for all communications.

4. Notify the analytical laboratory of the upcoming fieldwork and advise about the following:

a. Number of samples per medium

b. Analyses needed

c. Dates of sample delivery, coordinate for Saturday pick-up if necessary

d. Means of delivery (e.g., courier, FedEx)

e. Turnaround time required

f. Level of quality control (QC) reporting required

g. Delivery format, for both hard copy and EDDs.

5. Order the sample containers from the laboratory. Determine whether field personnel will
preserve the samples in the field or if pre-preserved sample containers will be provided. It is
preferable to order containers with appropriate preservatives.

6. Arrange for delivery or pickup of sample containers.

7. Request the laboratory fax or email you chain-of-custody forms and laboratory receipt
documents immediately after receiving the samples.
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8. Check the chain-of-custody form to verify the correct samples were collected and correct
analyses were requested. Double check the laboratory receipt documents to verify there are no
typographical errors for samples.

If changes are required, request change in writing, via email, do not request over the phone.
Request the laboratory to include all change request documentation in the laboratory summary
report.

FIELD PROCEDURES 
1. At the beginning of each field day, identify planned work and document field conditions in the

field notes.

2. Hold Tailgate Safety Meeting and have all present sign the form.

3. Complete sample identification labels for each sampling container using an indelible pen. Use
the sample identification protocol described in the work plan or sampling plan. It is
recommended that pre-printed labels be created at the office prior to going to the field site, if
possible.

4. Complete the chain-of-custody form, accounting for each sample. Verify that sample
identifications, sampling times, and requested analyses on the chain-of-custody form match the
sample identifications, sampling times, and requested analyses on the sample labels.

5. Verify that the appropriate QC samples (field duplicate samples, trip blanks samples, etc.)
required in the work plan or sampling plan were collected. If applicable, document blind
duplicate parents in field notes, and if using a database, supply a summary table of your parent
and duplicate samples to your database coordinator.

6. Verify, where applicable, that the appropriate sample volume was collected to enable the
analytical laboratory to perform QC analyses (e.g., matrix spike and matrix spike duplicate
analysis). (For example, if a water sample is being analyzed for polynuclear aromatic
hydrocarbons, 1 liter of sample is required for the analysis, and another 2 liters are required for
the matrix spike and matrix spike duplicate analyses.)

7. Collect, preserve, and transport samples to the analytical laboratory in accordance with the work
plan or sampling plan.

8. Provide adequate ice in coolers so that the coolers arrive at the laboratory at a temperature of
4 degrees C ± 2 degrees C.

9. Keep in contact with the project manager or other team member to report any problems,
unusual observations, etc.

10. Verify that samples were received by the analytical laboratory and that the laboratory
understands the chain-of-custody and requested analyses prior to beginning analyses.

11. If samples are sent by overnight delivery, be sure to include the tracking number and time
released to the delivery service on the chain-of-custody form.
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STANDARD OPERATING PROCEDURE 

SOP-2: SURFACE AND SHALLOW SUBSURFACE SOIL SAMPLING 

INTRODUCTION 
This guideline describes the procedures typically used by Kennedy/Jenks Consultants 
personnel to collect surface soil samples from 0 to 2 feet below ground surface (bgs). 

EQUIPMENT 
The sampling equipment listed below is not necessarily required for all sampling 
circumstances but represents the range of equipment that may be required.  

• Stainless steel or plastic scoops.

• Stainless steel digging tool (such as a rock hammer).

• Stainless steel or plastic mixing bowls.

• Hand auger, slide-hammer, or powered sampling device.

• Split-spoon or similar drive sampler.

• 2.5- or 2.0-inch brass or stainless steel liners and sealing materials (plastic end
caps, Teflon® seals, tape, zippable plastic bags) [Use non-chemical of concern
(COC)-containing tape (i.e., Arlon tape, 3M 483 polyethylene tape, or similar)
when sealing samples for chemical analysis].

• Shovel.

• Posthole digger.

• Pick.

• Breaker bar.

• Photoionization detector (PID).

• Measuring tape and/or measuring wheel.

• Stakes, flagging, or spray paint to mark sampling locations.

• Sample containers (laboratory-supplied).

• Sample labels, pens, and field logbook or other appropriate field forms
(e.g., boring logs).

• Equipment and personnel decontamination supplies (refer to SOP-19 and
SOP-20).

• Sample shipping and packaging supplies (refer to SOP-18).

• Personal protective equipment as specified in the health and safety plan.
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PROCEDURES 
1. Mark sampling locations specified in the sampling and analysis plan (SAP) and/or

work plan.  If sampling locations are based on a grid pattern, use stakes, flagging,
or spray paint to define the grid layout.  Sampling locations may need to be
relocated based on presence of underground utilities (see Procedure 2).  Invasive
activities may not begin until utility marking is complete or notification from the
utility company has been received that marking is unnecessary.

2. Clear sample locations for underground utilities and structures by notifying
Washington’s one-call notification center (1-800-424-5555) (required) at least 2
but not more than 10 business days prior to commencement of field activities.  In
addition, contact knowledgeable site operations personnel and use a private utility
locator service (if necessary) to identify possible underground utilities.

3. If the SAP and/or work plan specifies the removal of overlying soil (e.g., a sod
layer), use shovels, picks, or post-hole diggers, as needed.

4. Collect soil samples for chemical analysis using the appropriate sampling device.
5. Classify the soils in general accordance with the visual-manual procedure of the

Unified Soil Classification System (ASTM D 2488-90) (refer to SOP-6: Borehole
Logging).  The Munsell Color Classification may also be used.

6. Transfer soil for volatile organic compound (VOC) analysis directly from the
sampling device to the appropriate sample container PRIOR to soil
homogenization.

7. If compositing samples, place approximately equal volumes of soil from each sub-
sampling location into a pre-cleaned, decontamination, stainless steel mixing
bowl.  Mix soils thoroughly.  DO NOT homogenize soil to be sampled for VOC
analysis.

8. Place soil into the appropriate sample containers for the analyses being
conducted.  Fill the sample container and compact the soil to minimize head
space.  Minimize handling of the soil, especially if it is being collected for analysis
of VOCs.

9. If using a hand or hammer driven split-spoon sampler, soil samples may be
collected in brass, stainless steel, or polyethylene liners.  Cover the ends of liners
with Teflon® sheets or aluminum foil, seal the ends with plastic caps, and secure
the caps with tape.  Use non-COC-containing tape when sealing samples for
chemical analysis.  (Alternatively, soils may be transferred to glass sampling jars
provided by the analytical laboratory.)

10. Place a completed sample label on the sample container.
11. If required in the SAP and/or work plan, for each sampling interval, place a small

amount of soil not selected for chemical analysis in an airtight container
(e.g., plastic bag) and allow it to equilibrate.  Next, use a PID and/or FID to
monitor the headspace in the container.  Record the headspace concentration in
the field logbook or appropriate field forms.
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12. If required in the SAP and/or work plan, for each sampling interval, place a small
amount of soil not selected for chemical analysis in a clean plastic or glass
container.  Add a small amount of water and gently swirl the container.  Observe
the water for the presence of an iridescent sheen.  Record sheen test
observations in the field logbook or appropriate field forms.

13. Follow the sample packaging and shipping procedures outlined in SOP-18.
14. Follow equipment and personnel decontamination procedures outlined in SOP-18

and SOP-19.

QUALITY CONTROL 
Follow the quality control requirements specified in the SAP and/or work plan. 

INVESTIGATION-DERIVED WASTES 
Investigation-derived waste (IDW), including decontamination wastes, must be contained 
and properly handled and disposed.  See SOP-21 regarding handling and disposal of 
IDW. 
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STANDARD OPERATING PROCEDURE  

SOP-3: BORING AND SUBSURFACE SOIL SAMPLING 

INTRODUCTION 
This guideline describes the equipment and procedures that are used by Kennedy/Jenks 
Consultants personnel for drilling and collecting soil samples. 

EQUIPMENT 
 Drill rigs and associated drilling and sampling equipment as specified in work plan:

Hollow stem auger 
Air-rotary casing hammer 
Dual tube percussion hammer 
Cable tool 
Mud rotary 
Reverse rotary 

 CME, 5 ft x 94 mm continuous-core barrels (hollow-stem auger)
 2.5-inch or 2.0-inch I.D. split-spoon drive sampler
 2.5-inch or 2.0-inch brass liners and sealing materials (plastic end caps, Teflon seals, silicon

tape, zip-lock plastic bags)
 Large capacity stainless steel borehole bailer
 Foxboro FID-Organic Vapor Analyzer (OVA)
 HNU PID-Organic Vapor Analyzer
 OVM
 Sampler cleaning equipment

Steamcleaner 
Generator 
Stiff-bristle brushes 
Buckets 
High purity phosphate-free liquid soap, such as Liquinox 
Methanol (if necessary) 
0.1N nitric acid (if necessary) 
Deionized water 
Potable water 

 Insulated sample storage and shipping containers
 Personal protective equipment (refer to project site safety plan)
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TYPICAL PROCEDURE 
1. Obtain applicable drilling and well construction permits prior to mobilization.
2. Clear drilling locations for underground utilities and structures by Underground Service Alert

(USA) and subcontractors.
3. Have all downhole equipment steamcleaned prior to drilling each boring.
4. Ensure that soil borings not to be completed as monitoring wells are drilled with an auger drill

rig, using hollow stem augers of appropriate size.
5. Make sure that borings not completed as monitoring wells are grouted to the surface, using a

neat cement-bentonite grout (containing approximately 5 percent bentonite).
6. Ensure that borings made to construct shallow monitoring wells are drilled with an auger drill rig

that uses hollow stem augers of appropriate size to provide an annular space of a minimum of
2 inches between borehole wall and well casing.

7. Verify that drill borings used to construct deeper monitoring wells are drilled with a dual tube
percussion hammer or air-rotary casing hammer, using a steel drive casing of appropriate size,
or with hollow stem augers through a steel conductor casing.

8. Collect soil samples for lithologic logging purposes with a CME continuous coring system in
5-foot increments.

9. Collect soil samples for lithologic logging and chemical and physical analyses by driving a split-
spoon drive sampler, in 2.5- to 5-foot increments, below the depth of the auger bit with a rig-
mounted hammer. Record the standard penetration resistance. If the sample is pushed rather
than driven, be sure to record the push force.

10. When drilling with air-driven drill rigs, collect soil samples for lithologic logging purposes from
the cyclone separator discharge on the dual tube percussion hammer, which separates air from
formation cuttings as the drive casing is advanced.

11. Have the soils classified in the field in approximate accordance with the visual-manual
procedure of the Unified Soil Classification System (ASTM D-2488-90) and the Munsell Color
Classification.

12. Prior to each sampling event, wash the split-spoon drive sampler and brass liners with high
purity phosphate-free soap, and double-rinse them with deionized water and methanol and/or
0.1N nitric acid, as appropriate.

13. At each sampling interval, collect soil in one brass liner for potential laboratory analysis. Cover
this sample in Teflon sheets, seal it with plastic caps, and wrap it with silicon tape. Place a
completed sample label on the brass liner. Then see that the samples are placed in appropriate
containers and stored at approximately 4°C.

14. As a field screening procedure (if applicable), at each sampling interval put the soil from one of
the brass liners into an airtight container and allow it to equilibrate. After this, use an OVA to
monitor the headspace in the container. If significant organic vapors are detected with the OVA,
save the appropriate brass sample liners for potential laboratory analysis.

15. Complete chain-of-custody forms in the field and transport the samples in insulated containers,
at an internal temperature of approximately 4 °C, to the selected laboratory.

16. If applicable, as described in the site safety plan, use an OVA to analyze in situ air samples
from the breathing zone, the inside of the augers or casing, and other locations as necessary.
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INSTALLATION AND TESTING OF ISOLATION CASING 
1. Upon completion of the initial small-diameter boring, use a rotary drill bit of appropriate diameter

to ream the boring to a depth (to be determined). Use a bentonite mud mixture, in accordance
with standard drilling practice, to maintain hole stability and to minimize infiltration and
development of a mud cake on the borehole wall.

2. When reaming is completed, install isolation casing in the boring. Use conductor casing of an
appropriate grade of 14-inch diameter steel with a wall thickness of 0.25 inch, per the following
specifications:

Sections are 20, 10, or 5 feet in length. 
Casing sections are beveled or butt-jointed. 
Field joints are arc-welded with 70 percent weld penetration, having a minimum of two 

passes per circumference. 
Welding rod is compatible with casing material. 
Joints are watertight. 
Casing centralizers are set on the bottom, middle, and top of the total casing length. 

Centralizers are installed in sets of four, spaced at 90°, and attached at the bottom by a tack 
weld. They are flanged 2 inches at the top and bottom to contact the borehole wall. 

3. Make volumetric calculations prior to grouting, to estimate the total volume of grout required to
fill the annular space. The amount of grout actually used must be compared with this estimate.
Ensure that the grout meets the following specifications:

Volumes of grout used must be within 10 percent of estimated value. 
The grout consists of ASTM C150 Type II cement and water at a ratio of 5 gallons of water 

per 94 lb sack of cement, weighing approximately 118 lbs per foot. Approximately 5 lb of 
powdered bentonite for each sack of cement is mixed into the grout. 

4. Note that leakage tests or a bond log might be required to validate the grout seal.
5. Grout conductor casing into place by one of the following methods:

Pressure-grout from the bottom of the casing, using a packer or Braden-head to force the 
grout into the annular space between the conductor casing and the borehole wall. 

Fill the casing with grout and use a spacer plug apparatus to force the grout into the annular 
space between the conductor casing and the borehole wall. The spacer plug must be composed 
of a material that can be left in the boring and later drilled through to complete it. 

6. After allowing the grout to set, continue drilling with an appropriate diameter hollow stem auger.
A rotary bit can be used initially to drill through any grout that might have hardened in, or directly
below, the casing.

EQUIPMENT CLEANING 
1. Prior to drilling each boring, steamclean downhole equipment (augers, well casing, sampler).
2. Before collection of each drilling sample, steamclean or wash sampling equipment (sampler and

brass liners) with a brush, in a solution of high purity phosphate-free soap and potable water.
Rinse the equipment with potable water and methanol and/or 0.1N nitric acid, as appropriate.
Follow this with double-rinsing using distilled water.
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3. Before leaving the site at completion of drilling, steamclean downhole equipment and vehicles
that require cleaning.

INVESTIGATION-DERIVED RESIDUALS 
Place soil cuttings and other residuals in appropriately labeled containers for disposition by the 
client. All soil samples transported to the laboratory must be returned to the client for disposition. 
Kennedy/Jenks Consultants is available to assist the client with options for disposition of residuals. 
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STANDARD OPERATING PROCEDURE 

SOP-4: HAMMER-DRIVEN DIRECT-PUSH DRILLING AND SOIL 
SAMPLING 

INTRODUCTION 
This guideline described the equipment and procedures typically followed by 
Kennedy/Jenks Consultants personnel to collect soil samples with a hydraulically 
operated, hammer-driven, direct-push drilling rig.  

EQUIPMENT 
• Direct-push drilling rig.

• Soil sampling device:

− 4- to 5-foot by 2-inch Macro-Core® with disposable polyethylene liner, or

− 18-inch by 1.5-inch standard penetration test split-barrel sampler (lined or
unlined). 

• Disposable polyethylene liners.

• Dual-blade, hooknose box cutter.

• Photoionization detector (PID).

• Sample containers (laboratory-supplied) with appropriate preservatives.

• Sample labels, pens, field logbook, or other appropriate field forms (e.g., soil
boring logs, groundwater purge and sample forms, chain-of-custody forms).

• Equipment and personal decontamination supplies (refer to SOP-19 and
SOP-20).

• Sample shipping and packaging supplies (refer to SOP-18).

• Personal protective equipment as specified in the health and safety plan.

PROCEDURES 
Calibrate the photoionization detector (PID), prior to beginning sampling and as 
necessary based on field conditions, in accordance with the instructions in the 
manufacturer’s operation manual. 
1. Obtain applicable drilling permits prior to mobilization

2. Mark boring locations specified in the sampling and analysis plan (SAP)/work plan.
Sampling locations may need to be relocated based on presence of underground
utilities (see Procedure 3).  Invasive activities may not begin until utility marking is
complete or notification from the utility company has been received that marking is
unnecessary.
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3. Clear sample locations for underground utilities and structures by notifying
Montana’s one-call notification center at 811 or 1-800-424-5555 (required) at
least 2, but not more than 10, business days prior to commencement of field
activities.  In addition, contact knowledgeable site operations personnel and use a
private utility locator service (if necessary) to identify possible underground utilities.

4. Steam clean or hand-wash downhole soil boring and sampling equipment prior to
use at each location.

5. Advance soil borings by driving a 4- to 5-foot-long by 2-inch-diameter Macro-Core®

lined with a disposable polyethylene sheath.  After each drive-interval, withdrawn the
Macro core from the boring, disassemble, and clean.  Remove and replace the filled
polyethylene sheath, and insert the core back into the boring for driving the next
interval.

6. Split the filled polyethylene liner from each drive interval with a box cutter to observe
the soil core and/or collect samples for laboratory analysis.  The box cutter will be
decontaminated between each soil interval, or that portion of the box cutter that
comes in contact with the soil (razor blade) will be replaced and will not be re-used
on subsequent intervals until it is decontaminated.

7. Classify the soils in the field in general accordance with the visual-manual procedure
of the Unified Soil Classification System (ASTM D-2488-09a) (refer to SOP-6:
Borehole Logging).  Record observations on a soil boring log.

8. Collect soil samples at selected intervals if required by the SAP/work plan for
laboratory analysis.  Remove sample aliquots from the polyethylene liner and place
into appropriately-sized, pre-cleaned, glass sample containers obtained from the
analytical testing laboratory.  If appropriate, samples may also be collected by
sawing 6-inch-long sections of the polyethylene liner and sealing each end of the cut
section with Teflon® sheeting and rubber caps.

9. If samples are to be collected to represent a depth interval or will be split into multiple
representative samples, transfer the soil into a pre-cleaned, decontaminated,
stainless steel mixing bowl and homogenize thoroughly before transferring to sample
containers. (Note: DO NOT homogenize soil collected for VOC analysis).

10. Place completed sample label on sample container and place sample in chilled
cooler.

11. Follow sample shipping and packaging procedures outlined in SOP-18.

12. Prepare soil boring for groundwater sampling by either driving a Hydropunch (or
similar device) or by inserting slotted PVC casing into the open boring after driving
the final soil core to the desired depth below the potentiometric surface.  The PVC
casing method is typically used because it allows for a greater volume of clear water
to be withdrawn from the boring.
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13. After inserting a 1-inch-diameter, slotted, PVC casing into the boring, allow the
boring to stand undisturbed for approximately 10 minutes.  Measure depth to
groundwater in the temporary casing using an electronic water level indicator.  Purge
the casing with a peristaltic pump fitted with new polyethylene tubing, and collect a
sample.  Connect the pump discharge tubing to a flow-through cell for measuring
groundwater quality parameters during purging.  Route the additional discharge
tubing from the flow-through cell to a collection bucket.  Continue purging at a flow
rate of approximately 0.25 to 0.3 liters per minute (L/min) until the water appears to
be clear (based on visual observation) and/or groundwater quality parameters
stabilize.  (Note: In some cases, only a small volume of water is available and
purging may not be possible prior to collecting a sample).  Record water quality
parameter measurements and visual observations on a groundwater purge and
sample form.

14. When purging is complete, collect groundwater samples from the pump discharge
tube upstream of the flow-through cell.  Adjust the pump flow rate as necessary for
filling each type of sample container.  Use care to avoid spilling water from the
discharge tube, flow-through cell, or other downstream collection equipment.

15. Place completed sample label on sample container and place sample in a chilled
cooler.

16. Follow sample shipping and packaging procedures outlined in SOP-18.

17. After soil and groundwater sampling is complete, remove the PVC casing from the
boring and backfill the open boring with bentonite pellets.  For borings greater than
approximately 15 feet deep, backfilling may be performed by using the PVC sample
casing as a tremie tube for inserting cement/bentonite grout.  Place bentonite within
6 inches of the ground surface, and repair the ground surface to approximate
surrounding conditions.  The drilling crew will return between 48 and 72 hours after
backfilling each boring to verify the hole is completely filled, top off grout if
necessary, and restore ground surface to the approximate surrounding conditions.

18. Steam clean or hand-wash downhole equipment or other non-disposable tools that
come in contact with soil or water prior to each use.  Follow equipment and
personnel decontamination procedures outlines in SOP-19 and SOP-20.

QUALITY CONTROL 
Follow the quality control requirements specified in the SAP/work plan. 

INVESTIGATION-DERIVED WASTES 
Investigation-derived waste (IDW), including decontamination wastes, must be contained 
and properly handled and disposed.  See SOP-21 regarding handling and disposal of 
IDW. 
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STANDARD OPERATING PROCEDURE 
SOP-5: PROCEDURES FOR USING A PHOTOIONIZATION DETECTOR 

(PID) 

INTRODUCTION 
This guideline describes the procedures typically followed by Kennedy/Jenks 
Consultants personnel during operation of a photoionization detector (PID). 

EQUIPMENT 
• RAE Systems model Plus Classic or equivalent

• Calibration gas with regulator, tubing, and Tedlar® bag

• Locking storage bags or pint plastic jars with aluminum foil covering

• Toolkit

• Operations manual

• Spare batteries

• Pens, field logbook, and/or appropriate field forms

• Personal protective equipment as specified in the health and safety plan.

PROCEDURES 
Calibrate PID at the office prior to commencement of field activities to check instrument 
is in proper working order.  At a minimum, calibrate before use each day (or more 
frequently as necessary) as indicated below.  The initial daily calibration may be 
performed at the office (if located in proximity to the site), motel, or in the field.   
1. Check the battery charge level.  If in doubt, charge the battery as described in the

manual.  The battery should typically be recharged daily after use.
2. Turn unit on.  Do not look into the sensor (ultraviolet radiation hazard).  The probe or

pump should make an audible sound (whine or solid tone) confirming operation.
3. Perform zero and calibration procedures as described in the operating manual.

Calibration can be performed for specific compounds so that the instrument
response is proportional to the calibration gas concentration.  Isobutylene calibrant is
available; the instrument manual provides response factors for other compounds.
Note: Verify that the ionizing lamp in the PID is suitable for the compounds being
evaluated.  Consult the operation manual or other guidance for ionization potentials
and response factors for common compounds.  A PID is not suitable for detecting
methane.  The instrument should be calibrated under ambient conditions to account
for temperature and humidity.  Use instrument manufacturer-designed moisture trap
on probe when testing saturated soil or water samples.

4. Once calibrated, the unit is ready for use.  Position the intake assembly close to the
area in question because the sampling rate allows only for localized readings.
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5. A slow, sweeping motion of the intake assembly helps to prevent the bypassing of
problem areas.

6. For ambient air monitoring, set the alarm at the desired level.  Be prepared to
evacuate the work area if the preset alarm sounds.

7. For soil monitoring, use the headspace method below:
a. Place a consistent amount of soil into a sealable plastic bag (i.e., approximately

100 grams of soil).
b. Seal the plastic bag.
c. Wait a consistent amount to time (typically several minutes).
d. Open the bag slightly, insert the intake assembly into bag, and observe the peak

reading.
Static voltage sources, such as power lines, radio transmissions, or transformers, 
may interfere with measurements.  Consult the operating manual for a discussion of 
necessary considerations. 

8. Record the measurements on the field logbook or other appropriate field form.

SPECIAL NOTES 
Read the operator’s manual thoroughly.  As with any field instrument, accurate results 
depend on the operator being completely familiar with the unit.  Be aware that moisture 
may affect readings.  Clean and maintain the instrument and accessories to obtain 
representative readings. 
In the event the instrument has to be shipped via a courier service (i.e., UPS, FedEx, 
etc.) from the office to a field location, ship the instrument (including calibration gas) via 
ground in accordance with Department of Transportation regulations and courier service 
requirements.   
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STANDARD OPERATING PROCEDURE 

SOP-6: BOREHOLE LOGGING 

INTRODUCTION 
This Standard Operating Procedure (SOP) provides the procedures typically followed by 
Kennedy/Jenks Consultants personnel for classifying soils and preparing boring logs and other 
types of soil reports. The purpose of this SOP is to facilitate the acquisition of uniform descriptions 
of soils encountered during borehole programs and to promote consistency in the logging practices 
used by Kennedy/Jenks Consultants personnel. This SOP provides guidance on procedures that 
are generally consistent with standard practices used to classify soils. Deviations from, and 
additions to, the procedures described herein may be appropriate based on project-specific 
objectives, site-specific conditions, and/or regulatory requirements. The user of this SOP should 
modify the sampling procedures used, as appropriate, to conform to the project-specific 
requirements and then document such deviations from this SOP in the project-specific 
documentation of subsurface exploration activities.  

Borehole logging is the systematic observation and recording of geologic and hydrogeologic 
information from subsurface borings and excavations. The Unified Soil Classification System 
(USCS) (ASTM D2487-00) is used to identify, classify, and describe soils principally for engineering 
purposes, and is based on laboratory tests. 

For field applications, ASTM D2488-06 (Visual-Manual Procedure) is used as the general guide 
adopted under this SOP   

Both ASTM D2487 and ASTM D2488 utilize the same group names and symbols.  However, soil 
reports should state that boring logs are not formal USCS laboratory determinations, but are based 
on the visual-manual procedures described in ASTM D2488. 

This SOP contains the following sections: 

• Field Equipment/Materials
• Typical Procedures

- Soil Classification
- Classification of Coarse-Grained Soil
- Classification of Fine-Grained Soil including Organic Soils

• Other Logging Parameters
• Logging Refuse
• References.

FIELD EQUIPMENT/MATERIALS 
Material/equipment typically required for classifying soils and preparing boring logs may include: 

 Pens, pencils, waterproof pens, and field logbook or other appropriate field forms
(e.g., boring log forms), water-tight field case.

 Daily inspection report forms
 USCS (ASTM D 2488-06) table and classification chart
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 Soil color chart (i.e., Munsell) If used, the edition of the Munsell chart should be specified on
each borehole log as the color descriptions and hue, color values and chromas have
changed between editions.  Also, whenever possible, the newest version of Munsell’s color
charts should be used due to fading of color chips over time.

 American Geological Institute (AGI) Data Sheets
 Graph paper
 Engineer’s scale
 Previous project reports and boring logs (if available)
 Pocket knife or putty knife
 Hand lens
 Supply of clean water
 Dilute hydrochloric acid (HCl) (make sure and MSDS for HCl is included in the project

HASP)
 Aluminum foil, Teflon® sheets, and paper towels
 Sample containers (brass, stainless steel or aluminum liners, plastic or glass jars)
 Clean rags or paper towels
 Sample shipping and packaging supplies
 Personnel and equipment decontamination supplies
 Personal protective equipment as described in the Health and Safety Plan (HASP).

TYPICAL PROCEDURES 
Soil classification and borehole logging should be conducted by a qualified geologist, engineer or 
other personnel trained and experienced in the classification of soils. 

Soils are typically logged in conjunction with advancing boreholes and sampling subsurface soils. 
Although the guideline focuses on classifying soil samples obtained from boreholes, this particular 
procedure also applies to soils and sediments collected using other techniques (e.g., post hole 
digger, scoop, Ekman, Ponar, or Van Veen grab samplers, and backhoe). 

The USCS as described in ASTM D2488-06 categorizes soils into 15 basic group names, each with 
distinct geologic and engineering properties. The following steps are required to classify a soil 
sample: 
1. Observe basic properties and characteristics of the soil. These include grain-size grading and

distribution and influence of moisture on fine-grained soil.
2. Assign the soil a USCS classification and denote it by the standard group name and symbol.
3. Provide a written description to differentiate between soils in the same group, if necessary.

Many soils have characteristics that are not clearly associated with a specific soil group. These soils 
might be near the borderline between groups, based on either grain-size grading and distribution, or 
plasticity characteristics. In this case, assigning dual group names and symbols might be 
appropriate (e.g., GW-GC or ML-CL). 
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The two basic soil groups are: 

1. Coarse-Grained Soils – For soils in this group, more than half of the material is larger than No.
200 sieve (0.074 mm).

2. Fine-Grained Soils (including Organic Soils) – For soils in this group, one half or more of the
material is smaller than No. 200 sieve (0.074 mm).

Note: No. 200 sieve is the smallest size that can be seen with the naked eye. 

CLASSIFICATION OF COARSE-GRAINED SOILS 
Coarse-grained soils are classified on the basis of:  

1. Grain size and distribution
2. Quantity of fine-grained material (i.e., silt and clay)
3. Character of fine-grained material

Classification uses the following symbols: 

Basic Symbols Modifying Symbols 
G - gravel W - well graded 
S - sand P - poorly graded 

M - with silt fines 
C - with clay fines 

The following are basic facts about coarse-grained soil classification: 

 The basic symbol G is used if the estimated volume percentage of gravel is greater than that
for sand. In contrast, the symbol S is used when the estimated volume percentage of sand
is greater than the percentage of gravel.

 Gravels include material in the size range from 3 inches to 0.2 inches (i.e., retained on No. 4
sieve). Sand includes material in the size range from 0.2 inches to 0.003 inches. Use the
grain size scale used by engineers (ASTM Standards D422-63 and D643-78) to further
classify grain size as specified by the USCS.

 Although not specifically treated in ASTM D2488-06, cobbles range in size from 3 inches to
10 inches and boulders refer to particles with a single dimension greater than 10 inches.
They are included here for the purpose of completeness and for their hydrogeologic
significance.
Note: The ASTM grain size scale differs from the Modified Wentworth Scale used in
teaching most geologists. Also, it introduces a distinction between sorting and grading
(i.e., well graded equals poorly sorted and poorly graded equals well sorted.)

 The modifying symbol W indicates good representation of a range of particle sizes in a soil.
 The modifying symbol P indicates that there is a predominant excess or absence of particle

sizes.
 The symbol W or P is only used when a sample contains less than 15 percent fines.
 Modifying symbol M is used if fines have little or no plasticity.
 Modifying symbol C is used if fines have low to high plasticity (clayey)

The following rules apply for the written description of the soil group name: 
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Types of Soil Rule 
Sands and gravels (clean) Less than 5 percent fines 
Sands (or gravels) with fines 5 to 15 percent fines 
Silty (or clayey) sands or gravels Greater than 15 percent fines 

• Other descriptive information may include:
- Color (e.g., Munsell Soil Color chart, specify edition).  Soil color is named and coded

using the Munsell Soil Color chart if required for the project. The code should be in 
parentheses immediately following the written description. Presence of mottling and 
banding is also recorded. For example, “dk brn (7.5 YR, 3/4).” 

- Relative Density/Penetration Resistance. For cohesionless materials use very loose,
loose, medium, dense, or very dense estimated from drive sample hammer blows or 
other field tests. Blow counts may be used, if reliable. 

- Maximum grain size (fine, medium, coarse, as described in AGI data sheets or USCS).
Note the largest cross-sectional dimension measured in tenths of an inch for grains 
larger than sand size. 

- Composition of grains (mineralogy)
- Approximate percentage of gravel, sand, and fines (use a percentage estimation chart

as provided in the AGI data sheets) 

Modifiers Description 
Trace Less than 5 percent 
Few 5 to 10 percent 
Little 15 to 25 percent 
Some 30 to 45 percent 
Mostly 50 to 100 percent 

- Angularity (round, subround, angular, subangular)
- Shape (flat or elongated)
- Moisture Condition (dry, moist, wet)

o Dry - Absence of moisture to the touch.
o Damp - Contains enough water to keep the sample from being brittle, dusty or

cohesionless; is darker in color than the same material in the dry state.
o Moist - Leaves moisture on your hand, but displays no visible free water.
o Wet - Displays visible free water.

- HCl Reaction (none, weak, strong)
- Cementation (Crumbles under finger pressure: weak, moderate, or strong)
- Range of Particle Sizes (sand, gravel, cobble, boulder)
- Maximum Particle Size (fine, medium, coarse)
- Cementation (weak, moderate, or strong)
- Hardness (breaks with hammer blow)
- Structure (stratified, laminated, fissured, slickensided, blocky, lensed, homogeneous)
- Organic material
- Odor
- Iridescent sheen (based on sheen test)
- Debris (e.g., paper, wood, plastic, cloth, concrete, construction materials, etc.).

o Additional Comments (e.g. roots or rootholes, difficult drilling, borehole caving,
presence of mica, contact and/or bedding dip, bedding features, sorting, structures, 
fossils, cementation, geologic origin, formation name, minerals, oxidation, etc.  
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CLASSIFICATION OF FINE-GRAINED SOILS 
Fine-grained soils are classified on the basis of: 

1. Liquid limit

4. Plasticity

Classification uses the following symbols: 

Basic Symbols Modifying Symbols 
M - silt L - low liquid limit 
C - clay H - high liquid limit 
O - organic 
Pt - peat 

The following rules apply for the written description of the soil group name: 

Types of Soil  Rule 
Silts and clays with sand and/or gravel 5 to 15 percent sand and/or gravel 
Sandy or gravelly silts or clays Greater than 15 percent sand and/or gravel 

The following are basic facts about fine-grained soil classification: 

 The basic symbol M is used if the soil is mostly silt, while symbol C applies if it consists
mostly of clay. Use of symbol O indicates that organic matter is present in an amount
sufficient to influence soil properties. The symbol Pt indicates soil that consists mostly of
organic material.

 Modifying symbols are based on the following hand tests conducted on a soil sample:
- Dry strength (crushing resistance : none, low, medium, high, very high)
- Dilatancy (molded ball reaction to shaking: none, slow, rapid)
- Toughness (resistance to rolling or kneading near plastic limit : low, medium, high)
- Plasticity (nonplastic, low, medium, high).

 Soil designated ML has little or no plasticity and can be recognized by none to low dry
strength, slow to rapid dilatency, and  low toughness.

 CL (lean clay) indicates soil with medium plasticity, which can be recognized by medium to
high dry strength, no or slow dilatency, and medium toughness.

 OL is used to describe an organic, fine-grained soil that is less plastic than CL soil and can
be recognized by low to medium dry strength, medium to slow dilatency, and low toughness.
In some cases, it may be possible to differentiate organic silts (OL) from organic clays (OH),
based on correlations between dilatancy, dry strength, toughness, or laboratory tests.

 MH soil has low to medium plasticity and can be recognized by low to medium dry strength,
no to slow dilatency, and low to medium toughness.

 Soil designated CH (fat clay) has high plasticity and is recognizable by its high to very high
dry strength, no dilatency, and high toughness.

 OH is used to describe an organic fine-grained soil that is less plastic than CH soil and can
be recognized by medium to high dry strength, slow dilatency, and low to medium
toughness. In some cases, it may be possible to differentiate organic silts (OL) from organic
clays (OH), based on correlations between dilatancy, dry strength, toughness, or laboratory
tests.
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Note: PT (peat) is used to describe a highly organic soil composed primarily of vegetable tissue 
with a fibrous to amorphous texture, usually a dark brown to black color, and an organic odor.   

 Other descriptive information includes:
- Color (e.g., Munsell) Soil color is named and coded using the Munsell Soil Color chart if

required for the project. The code should be in parentheses immediately following the 
written description. Presence of mottling and banding is also recorded. For example, 
“reddish brn (5YR, 4/4).” 
o Moisture condition,

- Omit moisture terms below the regional water table and when drilling with mud or air-
mist rotary systems. 

- Consistency (thumb penetration test: very soft, soft, firm, hard, very hard. For fine
sediments use very soft, soft, medium, stiff, very stiff, and hard.) These are estimated 
from drive sample hammer blows or other field tests. Blow counts may also be used, if 
reliable. 
o Structure (same descriptors as coarse grain)
o Compactness (loose, dense) for silts
o Odor
o Iridescent sheen (based on sheen test)
o Debris (e.g., paper, wood, plastic, cloth, concrete, construction materials, etc.).
o HCl Reaction (none, weak, strong).

- Additional Comments (e.g. roots or rootholes, difficult drilling, borehole caving, presence
of mica, , contact and/or bedding dip, bedding features, cementation, structures, 
fractures, fracture fillings, fossils, formation name, minerals, oxidation). 

Fine-Grained Rock Description 
• Textural Classification
• Color. Rock color is named and coded using the Geological Society of America rock color

chart. The code should be in parentheses immediately following the written description.
Presence of mottling and banding is also recorded. For example, “gry grn (5G, 5/2).”

• Hardness. Very hard, hard, medium, soft, very soft..
• Moisture Content. Dry, damp, moist, wet (saturated).
• Size Distribution. Approximate percentage of gravel, sand, and fines (silt and clay).
• Estimated Permeability. Very low, low, moderate, or high. This is based primarily on grain

size, sorting, and cementation. Estimate secondary permeability due to natural rock
fractures when applicable.

• Miscellaneous. Odor, contact and/or bedding dip, cementation, bedding, inclusions,
secondary mineralization, fossils, structures, formation name, and fractures.

• Fractures are identified by depth, angle, width, and associated mineralization if applicable.
The interpretation of the fracture type (i.e., as natural [N], coring induced [CI], or handling
induced [HI]) should be stated. For example, “NF @90.8', 25 deg to axis, 0.1” wide, minor
calcite.”

• Coarse-Grained Rock Description
• Textural Classification.
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• Color. Rock color is named and coded using the Geological Society of America rock color
chart. The code should be in parentheses immediately following the written description.
Presence of mottling and banding also is recorded. For example, “gry olive grn (5GY,
3/2).”Hardness. Very hard, hard, medium, soft, very soft.

• Moisture Content. Dry, damp, moist, and wet (saturated).
• Size Distribution. Approximate percentage of gravel, sand, and fines (silt and clay).
• Grain Shape. Angular, subangular, subrounded, rounded, or well-rounded, for grains larger

than sand size.
• Grain Size. The largest cross-sectional dimension measured in tenths of an inch for grains

larger than sand size.
• Miscellaneous. Odor, contact and/or bedding dip, cementation, bedding, inclusions,

secondary mineralization, fossils, structures, formation name, and fractures.
• Fractures are identified by depth, angle, width, and associated mineralization, if applicable.

The interpretation of the fracture type (i.e., as natural [N], coring induced [CI], or handling
induced [HI]), should be stated. For example, “NF @126.1', 35 deg to axis, 0.1” wide, minor
calcite.”

OTHER LOGGING PARAMETERS 

Rock Quality Designation 
This designation generally follows ASTM D6032-08 Standard Test Method for Determining Rock 
(RQD) of Rock Core. 

The RQD denotes the percentage of intact and sound rock retrieved from a borehole of any 
orientation.  All pieces of intact and sound rock core equal to or greater than 100 mm (4 in.) long 
are summed and divided by the total length of the core run.  This method is generally applied to 
core barrel samples. 

Standard Penetration Tests 
This method generally follows ASTM D1586-08A Standard Test Method for Standard Penetration 
Test (SPT) and Split-Barrel Sampling of Soils.  This method provides a means of assigning a 
relative density to the soil by counting the number of hammer blows (blow counts) required to 
advance a split-barrel sampler a specified distance into the undisturbed soil ahead of the lead 
auger. This method is not applicable to boreholes advanced with direct-push sampling equipment. It 
is used primarily in conjunction with hollow stem auger drilling apparatus as the test can be 
performed through the auger string without removal of the augers thereby allowing the borehole to 
remain open to the bottom of the drill string without risk of caving.  As the sampler is advanced by 
the repeated drop of a hammer of known weight, the blow counts are recorded on the log and used 
to provide a relative density descriptor to the soil penetrated during the test. 

The number of blows required to drive the sampler 6 in. by a 140-lb hammer falling 30 in. Fifty blow 
counts per 6-in drive is considered “refusal,” and sampling at this depth is usually terminated. In 
addition, a total of 100 blow counts per 18-in. drive, or no observed advance of the sampler during 
ten successive hammer blows, is also considered “refusal.” During coring, leave this section blank. 
Normally, the second and third 6-in. intervals are recorded and added as the number of blows per 
feet. 
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Sampler Type/Depth. Give sampler type by the letter code listed below and identify the depth at the 
top of the sampling interval in feet below ground surface (bgs). 

Sampler type  Inside diameter (in.) Code 

Standard penetrometer 1.38 SP 

Split-barrel (small) 2.0 SBS 

Split-barrel (large)  2.5 SBL 

HQ wireline core  2.3 PC 

Those descriptors are as follows for coarse grained soils: 

Very Loose 0 to 3 SPT Sampler 0 to 4 Mod CA Sampler 

Loose  4 to 7 SPT Sampler  5 to 10 Mod CA Sampler 

Medium Dense 8 to 23 SPT Sampler  11 to 30 Mod CA Sampler 

Dense  24 to 38 SPT Sampler 31 to 50 Mod CA Sampler 

Very Dense > 38 SPT Sampler  >50 Mod CA Sampler 

Relative Density Descriptors for fine grained soils are as follows: 

Very Soft <1 SPT Sampler 0 to 1 Mod CA Sampler 

Soft 1 to 3 SPT Sampler  2 to 4 Mod CA Sampler 

Firm 4 to 6 SPT Sampler  4 to 8 Mod CA Sampler 

Stiff 7 to 12 SPT Sampler  8 to 15 Mod CA Sampler 

Very Stiff 13 to 23 SPT Sampler 15 to 30 Mod CA Sampler 

Hard > 23 SPT Sampler  >30 Mod CA Sampler 

Regardless of the degree of adherence to the ASTM Standard Method, split barrel samplers are 
used as the preferred method of undisturbed sample acquisition in a hollow stem auger drilling. 
Upon retrieval of the sampler from the borehole, the sampler should be opened without making 
contact with its interior contents and the logging personnel should record the percent recovery or 
length of the sample recovered. Sample containers should be removed with a clean gloved (gloves 
may not be needed, depending upon requirements of HASP) hand and placed in a clean, dry area 
for examination and logging. The sample will be described per the above. Any lithologic changes 
that may be observable in the exposed ends of the intact core over the sampled interval should be 
recorded on the log before any disturbance thereof.  The depth of the lithologic changes should be 
estimated and recorded on the boring log. The least disturbed sample container of the two deeper 
six-inch sample increments should be secured with Teflon® or aluminum end sheets and snug 
fitting plastic end caps, sealed with silicon tape, depending upon testing, sampler may be filled with 
one inch rings instead of 6 inch.  Sealing material should also be compatible with subsequent 
testing requirements. 
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Ambient Temperature Head-Space: 
Organic vapor analyzers such as photoionization detectors (PIDs) or flame ionization detectors 
(FIDs) are generally used to assess the relative concentration of volatile hydrocarbons in the soil as 
the borehole is advanced and recorded as a value in parts per million on the boring log. This can be 
done by placing a uniform amount of soil in a Ziploc® bag, glass jar or other clean container, 
allowing the soil in the container to equilibrate to the ambient temperature, then inserting the probe 
of the PID or FID into the sealed container and recording the maximum PID or FID reading. 

Non-Aqueous Phase Liquid (NAPL) Containing Soil 
Appropriate observations of NAPL containing soil should include the following: 

Appearance: If a separate phase liquid appears to be present, it might be described as “dark brown 
viscous fluid or liquid observed in the soil matrix.” This remark should follow the lithologic 
description in the borehole log.  Observations of color should be made such as “black streaks” or 
“mottled gray to “olive brown”, however, it should not be inferred or remarked that the color is a 
necessary consequence of petroleum staining. 

Odor: If the soil smells like petroleum it might be remarked that it has a “petroleum like” or “solvent 
like” odor.  The use of terms like “strong” or “slight” should be avoided because there is no way to 
ensure that these terms can be applied uniformly in the field between various persons performing 
the logging (i.e. ,each persons olfactory sense is different). The use of terms like “chemical odor” 
should also be avoided as there is no common reference point. Notations regarding the type of 
petroleum distillate present (e.g., “diesel-like odor” or “gasoline odor”) are inappropriate as these 
are determination s that can only be accurately made by laboratory analysis.  

LOGGING REFUSE 
This procedure applies to the logging of subsurface samples collected from a landfill or other waste 
disposal sites:  

1. Observe refuse as it is brought up by the hollow stem auger, bucket auger, or backhoe.
2. If necessary, place the refuse in a plastic bag to examine the sample.
3. Record observations according to the following:

a. Composition (by relative volume), e.g., paper, wood, plastic, cloth, cement, construction
debris. Use such terms as "mostly" or "at least half." Do not use percentages.

b. Moisture content: dry, damp, moist, wet.
c. State of decomposition: highly decomposed, moderately decomposed, slightly

decomposed, etc.
d. Color: obvious mottling included.
e. Texture: spongy, plastic (cohesive), friable.
f. Odor.
g. Combustible gas indicator readings (measure downhole).
h. Miscellaneous: dates of periodicals and newspapers, degree of drilling effort (easy,

difficult, very difficult).
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STANDARD OPERATING PROCEDURE  

SOP-7: GROUNDWATER SAMPLING 

INTRODUCTION 

This Standard Operating Procedure (SOP) provides the procedures typically followed by 
Kennedy/Jenks Consultants personnel during the collection of groundwater samples 
from monitoring wells. Groundwater sampling from temporary boreholes (e.g., grab 
groundwater samples collected from direct push borings) is not addressed by this SOP. 
This SOP provides guidance on procedures that are generally consistent with standard 
practices used in environmental sampling. Federal, state and/or local regulatory 
agencies may require groundwater sampling procedures that differ from those described 
in this SOP and/or may require additional procedures. As guidance, this SOP does not 
constitute a specification of requirements for groundwater sampling. Deviations from, 
and additions to, the procedures described herein may be appropriate based on project-
specific sampling objectives, site-specific conditions, and/or regulatory requirements. 
The user of this SOP should modify the sampling procedures used, as appropriate, to 
conform to the project-specific requirements and then document such deviations from 
this SOP in the project-specific documentation of groundwater sampling activities.  

This SOP does not address Quality Assurance/Quality Control (QA/QC) procedures for 
groundwater sampling in detail. While some general QA/QC procedures are addressed, 
project-specific QA/QC procedures should be developed and presented in a Quality 
Assurance Project Plan (QAPP), field sampling and analysis work plan, or other project- 
or activity-specific document.  

This SOP contains the following sections: 

• Field Equipment/Material
• Typical Procedures for Monitoring Well purging and Groundwater Sampling
• Stabilization Criteria for Adequacy of Monitoring Well Purging
• Typical Procedures for Groundwater Sampling using Passive Diffusion Bags

(PDBs)
• Quality Control Guidance
• Investigation-Derived Waste (IDW) Management
• References

FIELD EQUIPMENT/MATERIALS 

Material/equipment typically required for the collection of groundwater samples from 
monitoring wells may include:  

• Electric water-level monitoring probe
• Multi-phase interface monitoring probe
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• Bladder pump, peristaltic pump, pre-cleaned, disposable, 2- or 4-inch bailers with
disposable cord, inertial pump, submersible pump, passive diffusion bags or
other suitable apparatus for purging the well and sampling

• Flexible discharge tubing [polyethylene (PE), Teflon™, or similar]
• Purge water collection container
• Multi-parameter water quality meter (temperature, pH, specific conductance,

redox potential)
• Turbidity meter
• Flow-through cell
• Nitrocellulose filters (if conducting field filtering)
• Sample containers (laboratory-supplied) with appropriate preservatives
• Additional chemical preservatives (if necessary)
• Watch or stopwatch
• Sample labels, pens, field logbook, or other appropriate field forms

(e.g., groundwater purge and sample forms, chain-of-custody forms), and access
agreements and third-party sample receipts (if warranted)

• Previous purging and sampling data for monitoring wells to be sampled, including
water levels, purging parameters, and laboratory analysis results.

• Monitoring well boring and construction log (including wellhead elevation survey
and reference point information)

• Personnel and equipment decontamination supplies
• Sample shipping and packaging supplies
• Personal protective equipment as specified in the Health and Safety Plan

(HASP).

TYPICAL PROCEDURES FOR MONITORING WELL PURGING AND 
GROUNDWATER SAMPLING 

1. Pre-Purging Data Collection and Purging Equipment Placement. Record the
data and information collected during this procedure on a groundwater purge and
sample form. Perform the following prior to groundwater sampling:
a. Calibrate the multi-parameter water quality meter, prior to beginning sampling

and as necessary based on field conditions, in accordance with the instructions
in the manufacturer’s operation manual. Note that it may be appropriate to keep
a written log of the calibration procedures and an instrument maintenance with
the instrument.

b. Examine the monitoring well to be sampled and associated protective surface
enclosure for any structural damage, poorly fitting caps, and leaks into the inner
casing. If notable conditions exist, they should be recorded on the sampling log
for the well so that any necessary follow-up corrective actions can be planned
and implemented.

c. Record an initial measurement of the depth to water.  Calculate the volume of
water in the well casing if wetted-casing-volume-based purging is to be used to
remove the so-called “stagnant water” from the well prior to sampling. The
volume of water in the wetted well casing should be calculated using the formula:
V = (π r2) x L where r is one half of the inner diameter of the well casing/screen
and L is the length of wetted casing/screen (calculated by subtracting the depth
to water from the total well depth). Total well depth should not be measured at
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the start of a sampling event (due to the potential to cause turbidity).  Measure 
the total well depth after sample collection.  Note that some regulatory agencies 
require that the calculated “stagnant water” volume include the water contained 
in the pores space of the wetted portion of the monitoring well filter pack in 
addition to the casing/screen.  If this is a requirement, it should be defined in the 
project-specific sampling requirements.  

d. If light non-aqueous phase liquid (LNAPL) is potentially present, measure the
depth and thickness of the LNAPL and the static water level using a multiphase
interface monitoring probe.  Use one of the following devices for purging:

e. Bladder pump: adjust the pump intake at a depth approximately equal to the
middle or just slightly below the middle of the well screen interval or water
column unless another position is justified based on site-specific conditions.

f. Peristaltic pump: place the pump intake at a depth equal to the approximate
middle or just slightly above the middle of the well screen interval or water
column unless another position is justified based on site-specific conditions.
Note:  If degassing of water is occurring when sampling with a peristaltic pump,
alternative types of sampling equipment should be used for volatile organic
compound (VOC) or volatile petroleum hydrocarbon (VPH) sample collection.

g. Inertial pump: place the pump intake at a depth approximate to the middle or just
slightly below the middle of the well screen interval or water column unless
another position is justified based on site-specific conditions.  Note: Some
studies suggest that the use of inertial pumps for purging and/or sampling may
produce a low bias when collecting samples for VOC and VPH analyses. This
should be considered along with regulatory requirements when selecting an
inertial pump for purging and/or sampling.

h. Submersible pump: place the pump intake at a depth approximate to the middle
or just slightly below the middle of the well screen interval unless another position
is justified based on site-specific conditions.

i. Pre-cleaned or disposable bailers.  Note:  The use of bailers for low-flow
purging/sampling is not appropriate.

j. Another suitable purging/sampling device may be selected for use depending
upon project requirements.

2. Monitoring Well Purging and Sampling. When purging of a monitoring well prior to
sampling is appropriate and/or required, purge the well using either (a) wetted-
casing-volume-based purging or (b) low-flow purging as described in the following
sections.  If a well exhibits evidence of slow recharge, or produces excessively silty
water, etc., the well may need to be redeveloped.
a. Wetted-casing-volume-based purging.

(1) Establish a purging rate to pump or bail approximately three wetted-casing
volumes of groundwater without dewatering the well.  

(2) If using a pump, set-up the discharge tubing, flow-through cell, water quality 
meter, and purge water collection container. If turbidity is measured, collect 
the sample for turbidity measurement after groundwater passes through the 
flow-through cell in the vial provided with the turbidity meter. If using a bailer, 
maintain a clean plastic container next to the well for collecting observation 
samples.  Begin purging the well.  

(3) At the beginning of purging and periodically thereafter, record the following 
information and water quality parameters/observations on the groundwater 
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purge and sample form: As guidance, field parameters may be measured 
after one purge volume is removed and every ½ purge volume thereafter. 
- Date and time 
- Purge volume and/or flow rate  
- Water depth 
- Temperature 
- pH 
- Specific conductance 
- Dissolved oxygen  
- Oxidation-reduction potential (ORP)  
- Other observations as appropriate (turbidity, color, presence of odors, 

sheen, etc). 
(4) Continue purging until water quality parameters have stabilized (refer to 

“Stabilization Criteria for Adequacy of Monitoring Well Purging” below) 
and/or a minimum of three wetted-casing volumes of water have been 
removed from the well.   If a well purges dry, let it recover to 80 percent of 
original water column, then sample.  If the well takes a very long time to 
recover (i.e., longer than 2 hours), try to sample the well at the end of day or 
first thing the next day.   

(5) Collect the sample in pre-cleaned sample containers suitable for the 
laboratory analyses to be performed. 

(6) If sampling using a bailer, use a bottom-emptying device or other technique 
to avoid sample agitation.  If the collected water is very turbid, or a bottom-
emptying bailer is not used, properly transfer the water from the bailer into 
the appropriate sample containers.  Be careful to avoid agitating the sample. 
When sampling for VOCs, turn the bottle upside down after filling the 
container to identify possible headspace.  If bubbles are present, top off the 
sample container or resample.  

b. Low-flow purging and sampling.
(1) Place the pump intake at a depth equal to the approximate middle or just

slightly above the middle of the well screen interval or water column or 
otherwise as dictated by well-specific soil stratigraphy and project-specific 
requirements.  For example, it may be appropriate that the pump intake be 
set opposite to any preferential flow pathways (i.e., zones of higher 
permeability).   

(2) Place an electronic water-level indicator probe in the well, approximately 
0.5 to 3 inches below the piezometric surface. If available, a transducer of 
sufficient accuracy can also be used to measure depth to water when 
purging.  

(3) Connect the pump discharge tube to a flow-through cell housing a water 
quality parameter probe.   

(4) Activate the pump for purging at a flow rate ranging from approximately 
0.1 to 0.5 liters per minute (L/min) or other flow rate as dictated by project-
specific and/or site-specific requirements. (Note:  Some regulatory agencies 
may require specific flow rates).  Determine the flow rate by timing the rate 
at which the flow-through cell is filled.     

(5) During purging, monitor the water level in the well to evaluate potential 
drawdown.  The goal is to minimize drawdown to less than approximately 
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4 inches.  If drawdown is observed (especially rapid drawdown at the 
beginning of purging), decrease the pumping rate. 

(6) Measure water quality parameters at approximately 3- to 5-minute intervals 
during purging.  Continue purging until water quality parameters have 
stabilized (refer to “Stabilization Criteria for Adequacy of Monitoring Well 
Purging” below)    

(7) Immediately after purging, collect the sample in pre-cleaned sampled 
containers suitable for the laboratory analyses to be performed using the 
same flow rate that was used during purging unless it is necessary to 
decrease the rate to minimize aeration or turbulent filling of sample 
containers. If sampling for VOCs or VPH reduce the flow rate to 0.1 L/min or 
less.  

3. Sampling with LNAPL Present in a Monitoring Well. Wells containing LNAPL are
typically not sampled for dissolved phase constituents in groundwater due to the
potential for entrainment of LNAPL in the aqueous sample matrix. If such sampling is
required, and purging is not required, make sure the pump intake is placed in the
upper 2 feet of water column and collect the samples without purging in a manner
that reduces the potential for mixing of the groundwater sample with air or LNAPL.  If
groundwater sampling is required from wells containing LNAPL for the purposes of
characterizing VOCs, and purging is required, purge the well prior to sampling unless
or until LNAPL becomes entrained in the sampling apparatus.  If LNAPL will likely
become entrained in the groundwater, the sample should be collected without
purging.  If LNAPL becomes entrained in the sampling apparatus then the sampling
effort for VOCs should be aborted.

4. Field Filtering Groundwater Samples. Groundwater sample filtering and/or
preservation should be performed in accordance with the requirements of the
analytical method being specified and any other project-specific requirements. For
example, samples collected for dissolved metals are typically filtered using a
0.45 µm filter.

5. Sample Collection Considerations. When multiple analyses will be performed,
collect the samples in order of decreasing sensitivity to volatilization (i.e., VOC
samples first and metals last).  When sampling for VOCs, turn the sample container
upside down after filling to identify possible headspace.  If bubbles are present, top
off the sample bottle or resample (do not reuse bottles, especially if they have been
pre-preserved by the vendor or laboratory).  If possible, the pump should not be
moved or turned off between purging and sampling; however, the pump may need to
be turned off for a very brief period (as a practical matter) so field personnel can
handle samples and minimize the potential for water to splash on the ground surface.
The ground surface should be protected from incidental splashing, especially if water
from the well would be considered a hazardous waste for disposal purposes.

6. Monitoring Wells with Slow Recharge. If a well purges dry, let it recover to 80
percent of original water column, then sample.  If the well takes a very long time to
recover (i.e., longer than 2 hours), try to sample the well at the end of day or first
thing the next day.

7. Sample Container Filling and Shipping. Fill the appropriate containers for the
analyses to be requested and ensure that the required label information is
completely and accurately filled in. Follow sampling packaging, shipping, and chain-
of-custody procedures (see applicable SOP-18).
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8. Decontamination. Follow personnel and equipment decontamination procedures
(see applicable SOP-20 and SOP-19).

STABILIZATION CRITERIA FOR ADEQUACY OF MONITORING WELL PURGING 

Environmental Investigations Standard Operating Procedures and Quality Assurance 
Manual (EPA 2001) states that “with respect to groundwater chemistry, an adequate 
purge is achieved when pH, specific conductance, and temperature of groundwater have 
stabilized and the turbidity has either stabilized or is below 10 Nephelometric Turbidity 
Units (NTUs).  Wells should be considered stable when the criteria listed in the following 
table have been met for pH, specific conductance, temperature, and turbidity.  Attempts 
should also be made to stabilize ORP and dissolved oxygen.   

Field Parameters 
Stabilization Criteria for Three or 

More Consecutive Readings Notes 

pH Difference between three or more 
consecutive readings is within 

±0.2 units  

– 

Temperature Difference between three or more 
consecutive readings is constant  

– 

Specific 
Conductance 

Difference between three or more 
consecutive readings is within ±3% 

– 

Turbidity Difference between three or more 
consecutive readings is within ±10% 
or three consecutive readings below 

10 NTUs 

Generally, turbidity is the last parameter to 
stabilize.  Attempts should be made to achieve 
stabilization; however, this may not be 
possible.  It should be noted that natural 
turbidity in groundwater may exceed 10 NTUs. 
If turbidity is greater than 50 NTU, 
redevelopment of the well may be warranted. 

ORP Difference between three or more 
consecutive readings is within 

±20mV 

Very sensitive.  Attempts should be made to 
achieve stabilization; however, due to 
parameter sensitivity this may not be possible.  

Dissolved Oxygen Difference between three or more 
consecutive readings is within ±10% 

or ±0.2 milligrams per liter (mg/L), 
whichever is greater 

Very sensitive.  Attempts should be made to 
achieve stabilization, especially when 
collecting samples of VOC analysis; however, 
due to parameter sensitivity this may not be 
possible. 

Attempts should be made to achieve the stabilization criteria.  Because of geochemical 
heterogeneities in the subsurface environment, stabilization of field parameters during 
purging may not always be achievable. If field parameter measurements do not indicate 
stabilization, continued conventional purging may be required until a minimum of three 
wetted-casing volumes have been removed. During low-flow purging of a well containing 
a large volume of casing water, it may be practical to discontinue low-flow purging and 
proceed with sampling if field parameters have not stabilized within a reasonable period. 
This judgment must be made on a site-specific/project-specific basis.   
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TYPICAL PROCEDURES FOR GROUNDWATER SAMPLING USING PASSIVE 
DIFFUSION BAGS (PDBS) 

Groundwater sampling using water-filled passive diffusion bag (PDB) samplers may be 
suitable for obtaining samples for VOC analysis. The suggested application of the 
method is for long-term monitoring of VOCs in groundwater wells at well characterized 
sites.  (Note: The use of PDBs may not be suitable for the assessment of Tertiary Amyl 
Methyl Ether, methyl tert-butly ether, methyl-isobutyl ketone, styrene, and acetone).The 
effectiveness of the use of a single PDB sampler in a well is dependent on the 
assumption that there is horizontal flow through the well screen and that the quality of 
the water in the well screen is representative of the groundwater in the aquifer directly 
adjacent to the screen. If there are vertical components of intrabore-hole flow, multiple 
intervals of the formation contributing to flow, or varying concentrations of VOCs 
vertically within the screened or open interval, then a multiple deployment of PDB 
samplers within a well may be more appropriate for sampling the well. 

Typically PDB samplers should not be used in wells having screened or open intervals 
longer than10 feet. If PDB samplers are to be used in wells with screened intervals of 
greater than 10 feet, then they are generally used in conjunction with borehole flow 
meters or other techniques to characterize vertical variability in hydraulic conductivity 
and contaminant distribution or used strictly for qualitative reconnaissance purposes. In 
larger well screens or in wells that may have vertical flow, the use of baffles should be 
considered.   

Following are the procedures for deploying a PDB sampler. 
1. Acquire PDBs. Obtain the pre-filled PDB samplers from the analytical laboratory.

(The PDB samplers are prefilled at the laboratory with laboratory-grade deionized
water.  Unfilled PDB samplers can be obtained and filled in the field but this is not
recommended.)

2. Deploy PDBs in Monitoring Wells. To deploy the PDB sampler in the well:
a. Measure the well depth and compare the measured depth with the reported

depth to the bottom of the well screen from well-construction records. This is to
check whether sediment has accumulated in the bottom of the well, whether
there is a non-screened section of pipe (sediment sump) below the well screen,
and the accuracy of well-construction records.

b. Attach the PDB sampler to a weighted line. (Sufficient weight should be added to
counterbalance the buoyancy of the PDB sampler.) (Note:  Stainless-steel or
Teflon-coated stainless-steel wire is preferable, but rope can be used if it is of
sufficient strength, non-buoyant, and subject to minimal stretching.  However, the
rope should not be reused due to the potential for cross contamination.)
Additionally, to prevent cross-contamination, the weighted lines should not be
reused in different wells.

c. To prevent cross-contamination, he PDB samplers should not contact non-
aqueous phase liquid (NAPL) during deployment or retrieval.

d. Calculate the distance from the bottom of the well, or top of the sediment in the
well, up to the point where the PDB sampler is to be placed.

e. Attach the PDB sampler to the weight or weighted line at the target depth.
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1) For the field-fillable type of PDB sampler, the sampler is equipped with a
hanger assembly and weight that can be slid over the sampler body until it
rests securely near the bottom of the sampler.

2) If using a coated stainless-steel wire as a weighted line, make loops at
appropriate points to attach the upper and lower ends of PDB sampler.

3) Where the PDB sampler position varies between sampling events, movable
clamps with rings can be used.

4) When using rope as a weighted line, tie knots or attach clasps at the
appropriate depths. Nylon cable ties or stainless-steel clips inserted through
the knots can be used to attach the PDB samplers.

f. Lower the weight and weighted line down the well until the weight rests on the
bottom of the well and the line above the weight is taut. The PDB samplers
should now be positioned at the expected depth. (The depth can be checked by
placing a knot or mark on the line at the correct distance from the top knot/loop of
the PDB sampler to the top of the well casing and checking to make sure that the
mark aligns with the lip of the casing after deployment.)

g. Secure the assembly. (A suggested method is to attach the weighted line to a
hook on the inside of the well cap.)

h. Reattach the well cap. The well should be sealed in such a way as to prevent
surface-water in-flow into the well.

i. Allow the system to remain undisturbed until the PDB sampler equilibrates.
Laboratory and field data suggest that a 2-week equilibration time is probably
adequate for most applications. Note:  In less-permeable formations, longer
equilibration times may be required.

3. Recovering the PDBs. Following the equilibration time, recover the PDB sampler
from the monitoring well.
a. Remove the PDB samplers from the well by using the attached line. The PDB

samplers should not be exposed to heat or agitated.
b. Examine the surface of the PDB sampler for evidence of algae, iron or other

coatings, and for tears in the membrane. Note the observations in a sampling
field book. If there are tears in the membrane, the sample should be rejected. If
there is evidence that the PDB sampler exhibits a coating, then this should be
noted in the report.

c. Detach and remove the PDB sampler from the weighted line. Remove the excess
liquid from the exterior of the bag to minimize the potential for cross
contamination.

4. Sample Container Filling and Shipping. Transfer the water from the PDB sampler
to sample container. This is typically accomplished by carefully cutting a small hole in
the bag and directing the flow into the sample container. Some commercially
available PDB samplers provide a discharge device that can be inserted into the
sampler. When transferring the sample to the sample container, minimize agitation.
Ensure that the required label information is completely and accurately filled in.
Follow sampling packaging, shipping, and chain-of-custody procedures (see
applicable SOP-18).

5. Decontamination. Follow personnel and equipment decontamination procedures
(see applicable SOP-19 and SOP-20).
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QUALITY CONTROL GUIDANCE 

Follow the quality control requirements specified in the Quality Assurance Project Plan 
(QAPP), project-specific field sampling and analysis work plan, and/or project-specific 
regulatory requirements, as applicable. The following may be used as guidelines.  
1. Approximately one duplicate sample should be obtained for each sampling event or

for each batch of samples (a batch is typically defined as 20 samples).  Collect
duplicate samples immediately after the original samples are collected. Purging is
not performed between original sample collection and collection of duplicate
samples. Original and duplicate samples are collected sequentially, without
appreciable delay between collection cycles. Duplicate samples are to be submitted
to the laboratory blind (i.e., not identified as a duplicate sample).

2. Typically, at least one type of field blank sample (rinsate or transfer) should be
collected per day of water sampling. All field blank samples are to be collected,
preserved, labeled, and treated like any other sample. Field blank samples are to be
sent blind to the laboratory (i.e., not identified as a field blank).  Record in the field
notebook the collection of any blank sample (rinsate, transfer, trip). The types of field
blank samples are discussed below.
a. Rinsate blank samples. If rinsate field blank samples are required, prepare the

sample by pouring deionized water over, around, and through the various
reusable sampling implements contacting a natural sample. Rinsate blanks need
not be collected when dedicated sampling equipment is used for purging and
sampling the well. Rinsate blank samples are to be analyzed for the same
parameters as the environmental samples.

b. Transfer blank samples. Transfer blank samples are routinely prepared when no
rinsate blank samples are collected. (The purpose of a transfer blank sample is
to monitor for entrainment of contaminants into the sample from existing
atmospheric conditions at the sampling location during the sample collection
process.)  A transfer blank sample is prepared by filling a sample container(s)
with distilled or deionized water at a given sampling location. Transfer blank
samples are to be analyzed for the same parameters as the environmental
samples.

c. Trip blank samples. Trip blank samples are submitted for VOC analysis to
monitor for possible sampling contamination during shipment as volatile organic
samples are susceptible to contamination by diffusion of organic contaminants
through the Teflon-faced silicone rubber septum of the sample vial. Trip blank
samples are prepared by the laboratory by filling VOA vials from organic-free
water and shipped with field sample containers. Trip blank samples accompany
the sample bottles through collection and shipment to the laboratory and are
stored with the samples.  It is suggested that a trip blank sample be included in
each cooler of samples submitted for VOC analysis.

INVESTIGATION-DERIVED WASTE (IDW) MANAGEMENT 

Purge water is to be contained onsite in an appropriate labeled container for disposition 
by the client unless other project-specific procedures are defined. Other investigation-
derived wastes, such as personal protective equipment, are to be properly handled and 
disposed.  Preferably, PPE IDW should also be containerized and left onsite for disposal 
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by the client. As a matter of practice, any waste, or potential waste, generated onsite, 
should remain onsite.  Refer to the IDW SOP-21.  
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STANDARD OPERATING PROCEDURE  

SOP-8: MEASURING GROUNDWATER LEVELS 

INTRODUCTION 
This procedure describes the field procedure typically followed by Kennedy/Jenks Consultants 
when measuring groundwater levels. Groundwater levels in wells will be measured prior to 
commencing developing, purging, sampling, and pumping tests.  

EQUIPMENT 
 Electronic water level monitoring probe or other measuring device
 Decontamination supplies (e.g., buckets, Alconox, distilled water, squirt bottle)
 Field notebook
 Groundwater purge-and-sample form(s) if in conjunction with groundwater sampling
 Keys for locks (if necessary)
 Tools to open well covers (e.g., socket wrench, spanner wrench)
 Disposable gloves (as a minimum), and other protective clothing (as necessary).

TYPICAL PROCEDURE 
1. If more than one well will be measured, begin depth measurement in the order in terms of

lowest to highest chemical concentrations in the monitoring wells.
2. Remove well caps from all wells prior to initiation of water level measurement activities. This will

allow wells to equilibrate, if necessary.
3. If the potential exists for floating product (LNAPL) to be present, use an electric oil-water

interface probe or oil-sensitive paper to measure depth of the floating product and the electronic
depth probe to measure the depth-to-water. Record both depths in field notebook and note the
water depth as the "depth with oil layer present."  Unless otherwise instructed, always measure
depths to floating product layer and groundwater from the top of the north side of the well
casing.

4. When floating product is not present, measure depth-to-water using a pre-cleaned water level
probe from the top of the north side of the well casing, unless otherwise instructed.

5. Repeat measurements a minimum of three times or have field partner confirm measurement.
6. Record time of day the measurement was taken using military time (e.g., 16:00).
7. Decontaminate water level and/or oil-water interface probe and line prior to reuse (refer to

SOP-19 for Equipment Decontamination).
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STANDARD OPERATING GUIDELINE 

SOP-9: WELL CONSTRUCTION AND DEVELOPMENT 

INTRODUCTION 
This procedure describes procedures used by Kennedy/Jenks Consultants personnel for well 
construction and development following completion of boring and soil sampling procedures 
(described in Standard Operating Procedure, Boring and Subsurface Soil Sampling). 

WELL CONSTRUCTION MATERIALS 
 2-inch or 4-inch Schedule 40 PVC blank casing
 2-inch or 4-inch Schedule 40 PVC slotted casing, of appropriate slot size
 2-inch or 4-inch Schedule 40 PVC threaded and slip caps
 2-inch or 4-inch Schedule 40 stainless steel blank casing
 2-inch or 4-inch Schedule 40 stainless steel wire wrapped casing, of appropriate slot size
 2-inch or 4-inch stainless steel threaded and slip caps
 Stainless steel well centralizers
 12-inch x 0.25-inch mild steel isolation casing with welded centralizers
 Hasp-locking standpipes
 Ground-level traffic-rated watertight well housing enclosure
 Locking expansion plugs
 Combination or key lock
 Filter pack sand (refer to Standard Operating Guideline, Design of Filter Packs and Selection of

Well Screens for Monitoring Wells)
 Type I or II Portland cement
 Concrete
 Bentonite powder
 0.25-inch bentonite pellets or chips.

WELL DEVELOPMENT EQUIPMENT 
 2-inch or 4-inch-diameter vented surge block
 1-inch dedicated PVC hose for monitoring well development and purging
 Centrifugal surface pump
 Submersible pump (4-inch-diameter wells or larger)
 55-gallon DOT-approved drums
 Teflon, stainless steel or PVC bailer
 Teflon-coated bailer retrieval wire
 Airlift pump with foot valve and compressor
 Bladder pump (2-inch diameter wells only)

TYPICAL PROCEDURE 
1. Following completion of selected borings, install the monitoring well casing through the center of

the hollow stem auger, drive casing, or open boring. The monitoring well consists of a PVC
Schedule 40 slotted well casing of appropriate diameter and a blank casing with a threaded
bottom cap and a slip or threaded top cap or watertight expansion plug. The casing string must
be held in tension during initial installation.
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2. Place clean, well graded sand around the slotted section of the monitoring well to serve as the
filter pack. The grade of sand is chosen on the basis of aquifer units encountered (refer to
Standard Operating Procedure, SOP-11: Design of Filter Packs and Selection of Well Screens
for Monitoring Wells). The filter pack is emplaced as the auger or temporary casing is removed
from the boring.

3. Ensure that filter pack sand for the well extends to approximately 3 feet above the top of the
screened interval.

4. If required in the well construction permit, notify the appropriate inspector prior to placing the
well seal.

5. Place a 2- to 3-foot thick bentonite pellet seal above the sand pack, as the auger and/or casing
is removed from the boring. If the seal is placed above the water table, the bentonite pellets
must be hydrated with potable water prior to placement of the annular seal.

6. Fill the remainder of the annulus between the well casing and the borehole wall with
cement/bentonite grout (with approximately 5 percent bentonite), or a high-solids bentonite
slurry (11 to 13 pounds per gallon), to a depth of approximately 1 foot below ground surface. If
the water level is higher than the seal, use a tremie pipe to place the grout.

7. Install either a threaded cap or a locking watertight expansion plug on the monitoring well. Place
a steel hasp-locking well housing over the top of the well and cement it into the annulus of the
boring.

8. Place a traffic-rated precast concrete or steel well enclosure approximately 1 to 2 inches above
grade, and cement it into place with concrete. Have a concrete apron constructed around the
well housing enclosure to facilitate runoff.

9. For aboveground completion, ensure that the well casing extends approximately 3 feet above
ground surface. An 8-inch diameter hasp-locking steel well housing surrounds the well casing.
Traffic bollards can be installed around the well housing as necessary.

10. Repeat Steps 1 through 9 for all monitoring wells at site.
11. Following the curing of the grout (approximately 24 hours), each monitoring well is developed.

Prior to development activities, measure the depth in each well to static water level and total
casing depth.

12. Also prior to well development, if applicable, check the water interface of each monitoring well
for the presence of floating product (NAPL). Use a clear bailer or color indicator paste for the
inspection.

13. If a monitoring well has a water level of less than 25 feet, it may be developed by using a
centrifugal surface pump with dedicated 1-inch I.D. clear flex suction hose, placed with the hose
intake placed temporarily at all levels of the screened interval. If the well is greater than 25 feet
deep, a submersible pump or airlift pump with air filter is used for development. In either case, a
surge block of appropriate size can be moved up and down inside the screened section of the
well casing to create a surging action that hydraulically stresses the filter pack.

14. During development of each well, ensure that field parameters and observations are recorded
on a Kennedy/Jenks Consultants purge and sample form (attached). Information to be recorded
includes, but is not limited to, the following items:

Depth to water 
Development time and volume 
Development (flow) rate 
pH, temperature, specific conductivity, and turbidity 
Other observations, as appropriate (e.g., color, presence of odors, or sheen) 

15. Develop each monitoring well until water of relatively low turbidity is removed from the casing.
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16. When development of each well is discontinued, record the following field
parameters/observations:

Depth to water 
Temperature 
pH 
Specific conductance 
Turbidity 
Color. 

INVESTIGATION-DERIVED WASTES 
Place groundwater produced by well development in appropriately labeled containers for disposition 
by the client. Kennedy/Jenks Consultants is available to assist the client with options for disposition 
of groundwater. 
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STANDARD OPERATING PROCEDURE 

SOP-10: MEASUREMENT OF FIELD PARAMETERS: 
pH, DISSOLVED OXYGEN, SPECIFIC CONDUCTANCE, TURBIDITY 

OXIDATION-REDUCTION POTENTIAL, AND TEMPERATURE 

INTRODUCTION 
This guideline describes the procedures typically used by Kennedy/Jenks Consultants 
personnel to measure the pH, dissolved oxygen, specific conductance, turbidity 
oxidation-reduction potential (ORP, also referred to as redox potential), and temperature 
of ground or surface water. 

EQUIPMENT 
• Multi-parameter water quality meter (YSI or similar)

• Peristaltic pump or other suitable pump and appropriate tubing

• Flow-through cell or plastic cup

• Transport/calibration cup

• Probe sensor guard

• Operations manual

• Spare batteries

• Standard conductivity calibration solutions [447, 1413, 2074, 8974 microSiemens
per centimeter (μS/cm)]

• pH buffers (4.00, 7.00, 10.00)

• ORP calibration solution

• Pens, field logbook, and/or appropriate field forms (e.g., groundwater purge and
sample form)

• Equipment and personnel decontamination supplies (refer to SOP-19 and
SOP-20)

• Personal protective equipment as specified in the health and safety plan.

PROCEDURES 
Calibrate multi-parameter water quality meter at the office prior to commencement of 
field activities to check instrument is in proper working order.  At a minimum, calibrate 
before use each day (or more frequently as necessary) as indicated below.  The initial 
daily calibration may be performed at the office (if located in proximity to the site), motel, 
or in the field.  
1. Press the On/Off Key.  Check the battery charge indicator located at the bottom of

the liquid crystal display (LCD) screen.  Replace batteries if the battery charge
indicator is low.
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2. Calibrate the meter according to the manufacturer’s instructions for each parameter
to be measured that day.  Note: The meter must be calibrated for each field
parameter in accordance with the instructions in the operations manual at the
beginning of each sampling day.  Additional calibrations may be performed during
the day if deemed necessary.

3. Connect the probe sensor to the flow-through cell.  If the flow cell is not used, make
sure the probe sensor guard is installed.

4. Begin passing water into the flow-through cell.  If the flow-through cell is not used,
place the probe module into a sample of the water or directly into the body of water
being evaluated.  Be sure to completely immerse all sensors into the water.

5. Provide a constant flow of fresh water across the probe module to actuate readings.
6. Observe the meter’s LCD display, and record the values on the groundwater purge

and sample form or field logbook.
7. Remove the probe from the water and rinse (soak) with distilled water.
8. Place the probe sensor in the transport/calibration cup with 1/2 inch of potable water

for short-term storage.  The transport/calibration cup should be sealed to prevent
evaporation.

INVESTIGATION-DERIVED WASTES 
Investigation-derived waste (IDW), including decontamination wastes, must be contained 
and properly handled and disposed.  See SOP-21 regarding handling and disposal of 
IDW. 
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STANDARD OPERATING PROCEDURE 

SOP-11: COLLECTING FIELD DUPLICATES 

INTRODUCTION 
Duplicate analysis is a measure of precision for all sources of variability in the field and the 
laboratory. Laboratory replicates attempt to eliminate all sources external of imprecision, so that the 
difference between field duplicates and laboratory replicates is the error introduced by field 
techniques. 

EQUIPMENT 
Any equipment needed to collect samples is required. Additional containers for duplicates are 
needed. A system for generating and tracking blind field duplicates (a permanent notebook). 
Sources of Imprecision in the Field 

 Sampling techniques.
 Actual inhomogeneity of samples.

Sources of Imprecision in the Laboratory 
 Sample preparation - how well mixed and measured out.
 Analysis - inherent noise of analytical procedure.

Separating Precision Errors 
Field duplicates vs. laboratory replicates: 

• Try to segregate sources of variation from field and laboratory.

• Laboratory replicates are known by the analyst to be similar (possible unconscious bias).

• Field duplicates should be "blind" to the laboratory.

• Laboratory replicates are deliberately homogenized.

• Field duplicates may be spatially or temporally separated, but logically connected -
supposed to be same for some reason:
- e.g., collecting a waste stream at different times of day
- Collecting solids from different areas of a drum

TYPICAL PROCEDURES 
Field duplicates and laboratory replicates should be collected as follows. 
Collecting Duplicates and Replicates for Solids 
1. Laboratory replicates should be collected:

a. From same area - avoid obvious inhomogeneity.
b. Fill one large container with enough sample for triplicate analysis (the lab does replicate and

spike analysis).
c. The laboratory analyst will remove large rocks, nuts and bolts, etc., and grind or screen the

sample.
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2. When collecting field duplicates:
a. If sample is not homogenous, compositing will be performed before splitting into duplicates.

Homogenization for compositing will be conducted by placing the soil in a decontaminated
stainless steel bowl and mixing with a decontaminated stainless steel implement.  Thorough
homogenization is critical for compositing field duplicates when the analytes are metals.
VOC samples will not be composited to avoid loss of volatile components.

b. To ensure a "blind" sample to the laboratory:
i. Use sample identification numbers for field duplicates that are similar to other samples.
ii. Record the time of sampling for the original and duplicate sample with slightly different

collection times.
iii. Identify which sample the duplicate was collected from and document in a permanent

notebook.
Collecting Duplicates and Replicates for Liquids 
1. Laboratory replicates are actually collected in triplicates for spiking.

a. Liquid samples are often collected in separate containers and the analysts do not mix the
contents before analysis since liquids are typically homogenous, and because the volume is
difficult to work with.

b. Try to fill like containers from the same bailer pull, or the sample tap at the same time (e.g.,
line up and fill all VOC vials first, then all liters, etc.).

c. List all samples with same identification and time (or time period) to avoid confusion at
sample log in. Mark chain-of-custody and analysis request to indicate these samples are for
"Lab QC".

2. Field duplicates have the same considerations as for solids above.
a. You may want to use separate sampling equipment to prove there is no bias from

contaminated device.
b. You may also want to collect the sample at a different time (re-purging wells is an option, or

you may want to determine if time of sampling after purging has an effect).
c. Fill whole sets of containers for one sample, then fill duplicate set.

3. Spikes are rarely done in the field since there are too many potential sources of error to identify
the reason for poor recoveries. But, consider using "travel spikes" for volatiles.
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STANDARD OPERATING PROCEDURE 

SOP-12: SAMPLE PACKAGING AND SHIPPING 

INTRODUCTION 
This procedure presents methods for shipping non-hazardous materials, including most 
environmental samples via United Parcel Service (UPS), Federal Express and Greyhound. Many 
local laboratories offer courier service as well. 

EQUIPMENT 
 Coolers or ice chests
 Sorbent material
 Bubble-wrap
 Strapping tape
 Labels and pens
 Chain-of-Custody forms
 Chain-of-Custody seals
 UPS, Federal Express, or Greyhound manifests.

Samples shipped to each analytical laboratory can be sent by UPS or Federal Express on a next-
day basis unless other arrangements are made. Greyhound bus service should only be used if 
there is direct service (e.g., Sacramento or Bakersfield to San Francisco). Ice chests, used to 
refrigerate perishable items, can be used to convey non-hazardous samples to the analytical 
laboratory. 

Absorbent pads should be placed in the bottom of the shipping container to absorb liquids in the 
event of sample container breakage. Transportation regulations require absorbent capacity of the 
material to equal the amount of liquid being shipped; each pad absorbs approximately 1 quart of 
liquid. Liquid samples in glass jars or bottles should also be wrapped in plastic bubble wrap. A small 
amount of air space is desirable in filled plastic containers. This often prevents the cap of the 
container from coming off should the container undergo compression. Volatile organics analysis 
(VOA) vials should be packed in sponge holders. Additionally, exposure of filled VOA vials to other 
types of sample containers, by placement in the same shipping container, is not recommended. 
Various non-VOA sample containers are solvent-rinsed which may contaminate the VOA vials 
before or after sample collection. Therefore, a separate shipping container for VOA vials is 
recommended. An equal weight of ice substitute should be used to keep the samples below 4 
degrees Centigrade for the duration of the shipment (up to 48 hours). Care in choosing a method of 
sample chilling should be observed so that the collected samples are not physically or chemically 
damaged. Re-usable blue ice blocks, block ice, ice cubes, or dry-ice are suitable for keeping 
samples chilled. Labels of samples may get wet. Use of waterproof pens and labels is desirable for 
identification of sample containers. Use of clear tape to cover each affixed sample label is helpful in 
ensuring sample identification. Strong adhesive tape should be used to band the coolers closed. 
Additionally, it is recommended that the drain plug be covered with adhesive tape to prevent any 
liquid from escaping. 
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Specific requirements for packaging materials may apply if the samples being shipped are known to 
be hazardous materials as defined in 49 CFR 171.8 (samples are not considered hazardous waste 
and therefore manifest requirements do not apply). UPS holds shippers responsible for damage 
occurring in the event of accidents when a hazardous material is shipped as a non-hazardous 
material. Samples which obviously are hazardous materials should therefore be shipped as such, 
and samples which most likely are not hazardous materials should be shipped in coolers. 
Guidelines for shipping hazardous materials by UPS are provided in the Guide for Shipping 
Hazardous Materials available from UPS. Specific labels for shipping of hazardous materials are 
available. 

Chain-of-custody documentation should accompany shipments of samples to the analytical 
laboratory. Often, the chain-of-custody document contains an analytical request section which may 
be completed following sample collection. Chronological listing of collected samples is desirable. A 
copy of the completed chain-of-custody form should be retained in the event that the original form is 
lost or destroyed. 

It should be noted that samples retained by the analytical laboratory which are not chosen for 
analysis may be assessed a fee for disposal. Often a disposal fee is assigned to a sample, typically 
soil, that has been retained beyond standard analytical holding periods. Therefore, consultation with 
project management is recommended to determine which samples may be of interest. Contacting 
the selected analytical laboratory regarding disposal policies is also recommended. Arrangements 
may be made with the analytical laboratory for return of the unanalyzed samples for later disposal 
to the area of origin. 
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STANDARD OPERATING PROCEDURE 

SOP-13: EQUIPMENT DECONTAMINATION 

INTRODUCTION 
This procedure describes field procedures typically followed by Kennedy/Jenks Consultants 
personnel during the decontamination of sampling and monitoring equipment. Proper 
decontamination procedures minimize the potential for cross-contamination among sampling points 
on a single site or between separate sites. 

EQUIPMENT 
 Two or three containers (e.g., 5-gallon buckets, or 5- or 10-gallon plastic tubs) for dip rinsing,

washing, and collection of rinse water.
 Two or three utility brushes or test tube brushes for removal of visible contamination. A test tube

brush (or similar) can be stapled to the end of a dowel and used to clean the inside of a bailer.
 Non-phosphate Alconox, Liquinox, or trisodiumphosphate (TSP) to be mixed with potable or

distilled water.
 Rinse solutions, such as methyl alcohol (methanol), dilute nitric acid (0.1 molar), deionized or

distilled water, and/or tap water. Deionized water is preferable to distilled water because the
deionization process typically results in greater removal of organic compounds as discussed
below:

Acid rinse (inorganic desorption) 10% nitric or hydrochloric acid solution reagent grade nitric 
or hydrochloric acid and deionized water (1% to be used for low carbon steel equipment). 
Solvent rinse (organic desorption isopropanol, acetone, or methanol; pesticide grade). 
Deionized water is preferable to distilled water because the deionization process typically 
results in greater removal of organic compounds. 

 Multi-gallon storage containers filled with potable water to be used for rinsing or washing.
 Spray bottles, squirt bottles, or garden sprayers to apply rinse liquid. A separate bottle should

be used for each liquid.
 Solvex or neoprene gloves that extend, as a minimum, halfway up the forearm. In cooler

weather, it is advisable to use different resistant chemicals neoprene gloves that provide better
insulation against cold temperatures.

 Paper towels to wipe off gross contamination.
 Garbage bags, or other plastic bags, and aluminum foil to wrap clean sampling equipment after

decontamination, to store sampling equipment or and to dispose of decontamination debris.
 Sample bottles for rinsate blanks. For these blanks, Laboratory Type II (millipore) water should

be used. Purified water from the selected analytical laboratory is recommended. This water is
often filtered and boiled to remove impurities.

 DOT-approved container (e.g., 55-gallon drum) to store contaminated wash and rinse water.
Contained decontamination should be labeled appropriately.

 Steamcleaner with power source and water supply.

PROCEDURES 
In most cases, the following procedures are adequate to remove contamination. 

1. Preclean sampling equipment. If there is gross contamination on equipment, wipe it off with
paper towels and/or rinse it off with water. Additional internal decontamination may be possible
by circulation of water or cleaning solutions.
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2. Wash all parts of equipment with detergent water and scrub with brushes. Take equipment apart
when appropriate to remove visible contamination.

3. Steamclean sampling equipment. The steamcleaner is effective in removing contamination,
especially volatile hydrocarbons. Steamcleaning is highly recommended in most cases and
sometimes is the only method for decontaminating equipment that is grossly contaminated with
hydrocarbons.

4. Rinse equipment by dipping in rinse solution, spraying, or pouring solution over it. Dip rinsing
can introduce contaminants into solution. Spraying might not allow a thorough rinsing of the
equipment, but it is a more efficient rinsing method because less rinse solution is used.
Appropriate rinsing solutions are specified in the project sampling and analysis plan. Some
typical solutions are indicated in the equipment section of this SOP.

Methanol (used to remove organic compounds) 
Dilute acids (used to remove metals and other cations) 
Tap water 
Deionized/distilled water. 

5. Rinse the sampler with generous amounts of deionized water. Pouring water over the sampler is
best, although spraying or using a squirt bottle to apply rinse water might be adequate if you are
trying to minimize waste.

6. Prepare rinsate blanks. To ensure proper decontamination, submit a rinsate blank for analysis.
It is best to do this just before sampling. The blank should be analyzed for the same chemicals
the samples are being checked for and for the chemical used to decontaminate equipment, if
appropriate.
[Note: The heading for this section indicates procedures to remove contamination.]
To prepare a rinsate blank, pour millipore analyte-free water through or over the sampler.
Collect the rinsate water in a clean bottle. Pour the collected rinsate water into the appropriate
sample container(s). It is advisable to prepare one rinsate blank every day in the field. Use
water specifically for blank preparation.

7. Wipe sampling equipment with a paper towel or allow it to air dry.
8. Place samplers in clean plastic bags or sealed containers, or wrap them in aluminum foil for

storage in an undisturbed location that is free of contamination.

INVESTIGATION-DERIVED RESIDUALS 
For details of handling investigation-derived residuals refer to the project sampling and analysis 
plan. 

SPECIAL NOTES 
 To reduce the potential for cross-contamination, samples should be collected so that the least

contaminated stations areas are sampled first. Subsequent sampling should be completed in
the order of increasing contamination. Areas that typically have lower levels of contamination
include those upgradient of source, background areas, and the periphery of the contaminated
area.
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 Prepare rinsate blanks. To ensure proper decontamination, submit a rinsate blank for analysis.
It is best to do this just before sampling. The blank should be analyzed for the same chemicals
the samples are being checked for and for the chemical used to decontaminate equipment, if
appropriate.

 To prepare a rinsate blank, pour analyte-free water through or into the sampler. Pour the
collected rinsate water into the appropriate sample container(s). It is advisable to prepare one
rinsate blank every day in the field. Use water specifically for blank preparation.

 Monitoring instruments that come into contact with sampled materials must be decontaminated,
along with sampling devices. They should be washed, or at least rinsed before monitoring other
sampling sites.

 As determined from analysis of rinsate blanks, decontamination using soap and water is
adequate in removing detectable quantities of contaminants. This type of decontamination has
been compared to laboratory procedures for decontaminating sampling bottles. Using methanol
as a rinse does help in cases of contamination with organic compounds.

REFERENCES 
U.S. Environmental Protection Agency. 1987. Handbook: Groundwater. U.S. Environmental 

Protection Agency, Office of Research and Development, Cincinnati, Ohio. 

Washington Department of Ecology. 1982. Methods for Obtaining Waste Samples. Ch. 173-303 
WAC. Washington State Department of Ecology, Olympia, Washington. 

Standard Operating Procedure SOP-19-3 1696059.00 
© 2011 Kennedy/Jenks Consultants 
w:\2013\1396034.00_ecology_ldw_sha\sap_jun2014\appendix_b_sops\019 gdsogequipmentdecontamination.doc 



STANDARD OPERATING PROCEDURE 

SOP-14: PERSONNEL DECONTAMINATION 

INTRODUCTION 
This procedure describes field procedures typically followed by Kennedy/Jenks Consultants for 
personnel decontamination. Decontamination of personnel is critical to health and safety during and 
after environmental fieldwork. It protects personnel from hazardous substances that can 
contaminate and eventually permeate protective clothing, respiratory equipment, tools, vehicles, 
and other equipment used onsite. Decontamination reduces exposure of site personnel to such 
substances by minimizing the transfer of harmful materials into clean areas and preventing the 
mixing of incompatible chemicals. It also protects the community by preventing uncontrolled 
transportation of contaminants from the site. 

EQUIPMENT 
The materials, equipment, and facilities described in the following list are not required in every case 
of personnel decontamination. However, they represent all that might be required for sites where 
maximum decontamination procedures are necessary. 

 Drop cloths (plastic or other suitable material) on which heavily contaminated equipment and
outer protective clothing can be deposited.

 Collection containers, such as drums or suitably lined trash cans, for storing disposable clothing,
heavily contaminated personal protective clothing, or equipment that must be discarded.

 Lined box with absorbent for wiping or rinsing off gross contaminants and liquid contaminants.

 Large tubs to hold wash and rinse solutions; tubs should be at least large enough to hold a
worker's booted foot and allow full access for washing.

 Non-phosphate wash solutions (e.g., Alconox, Liquinox) to wash off debris and chemicals and
reduce hazards associated with any contaminants.

 Rinse solutions (e.g., potable or distilled water) to remove contaminants and contaminated wash
solutions.

 Long-handled soft-bristled brushes to wash and rinse off contaminants.

 Paper or cloth towels for drying protective clothing and equipment.

 Lockers or containers for storage of decontaminated non-disposable clothing (e.g., hard hat,
boots) and equipment.

 Department of Transportation (DOT)-approved containers for contaminated wash and rinse
solutions.

 Plastic sheeting, sealed pads with drains, or other appropriate means of secondary containment
of contaminated wash and rinse solutions that might be spilled during decontamination.
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 Shower facilities for full body wash or, at a minimum, wash sinks available to personnel.

 Soap or wash solution, wash cloths, and towels for personnel.

 Lockers or containers for clean clothing and personal item storage.

DECONTAMINATION PROCEDURES 

Level C 
At a minimum, the following procedures apply when operating in a Level C exclusion zone: 

1. Deposit items used onsite on plastic drop cloth. Segregation at the drop site reduces the
probability of cross-contamination.

2. Scrub outer boots, gloves, and splash suit with decontamination solution or detergent water.
Rinse items with generous amounts of water. Follow this step scrupulously for protective
clothing that is not disposable.

3. Remove outer boots and gloves; deposit or discard them in container with plastic liner.

4. To continue decontamination outside the exclusion zone, change canister or mask when leaving
the zone. Upon re-entering, remember to gear up again.

5. Remove boots, chemical-resistant splash suit, and inner gloves and deposit them in separate
containers lined with plastic.

6. Remove respirator by taking off facepiece. Avoid touching the face with the fingers. Deposit the
facepiece on a plastic sheet.

7. As a field wash, clean hands and face thoroughly and shower as soon as possible. Wash
respirator facepiece with respirator cleaning solution.

8. Ensure that all decontamination procedures are in accordance with the project sampling and
analysis plan.

Level D 
If operating in a Level D area, perform the following procedures before leaving the site: 

1. Wash and rinse all reusable equipment and garments. If gear is to be used elsewhere, wash it
with detergent and then rinse with generous amounts of water.

2. If grossly contaminated, discard disposable protective clothing in appropriate container.

3. Wash hands and face thoroughly, and shower as soon as possible.

SPECIAL NOTES 
When working in an exclusion zone, be sure that the decontamination area is placed in an upwind 
direction (plus or minus 20 degrees) from the site. 
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INVESTIGATION-DERIVED WASTES 
Refer to the specific project sampling and analysis plan for details of disposition of investigation-
derived wastes. 

EMERGENCY DECONTAMINATION PROCEDURES 
1. If the decontamination procedure is essential to the life-saving process, decontamination must

be performed immediately.
2. If a heat-related illness develops, protective clothing should be removed as soon as possible.

Protective clothing and equipment should be washed, rinsed, and/or cut off.
3. If medical treatment is required to save a life, decontamination should be delayed until the victim

is stabilized or until decontamination will not interfere with medical treatment.
4. Dispose of contaminated clothing and equipment properly.
5. Alert medical personnel to the emergency.
6. Instruct medical personnel about potential contamination.
7. Instruct medical personnel about specific decontamination procedures.

REFERENCES 
NIOSH/OSHA/USCG/EPA. 1985. Occupational Safety and Health Guidance Manual for Hazardous 

Waste Site Activities. Washington, DC.  Federal Way. 

U.S. Environmental Protection Agency. 1988. Standard Operating Safety Guidelines. United States 
Environmental Protection Agency, Office of Emergency and Remedial Response, 
Washington, DC.  
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STANDARD OPERATING PROCEDURE 

SOP-15: HANDLING AND DISPOSAL OF INVESTIGATION-DERIVED WASTE 

INTRODUCTION 
Environmental site investigations usually result in generation of some regulated waste, particularly if 
the project involves drilling and construction of monitoring wells. Any potentially hazardous or 
dangerous material that is generated during a site investigation must be handled and disposed of in 
accordance with applicable regulations (22 CCR, Chapter 30). This guideline provides a procedure 
to be used for dealing with investigation-derived wastes that have the potential of being classified 
as hazardous or dangerous, including soil cuttings, well development water, and decontamination 
water. 

EQUIPMENT 
 DOT-approved packaging (typically DOT 17E or 17H drums)
 Funnel
 Bushing wrench
 15/16-inch socket wrench
 Shovel
 Appropriate markers (spray paint, paint pen)
 Plastic sheeting
 Drip pans
 Pallets.

TYPICAL PROCEDURES 

Preparing Containers 
1. Place each container on a pallet if it is to be moved with a fork lift after it is full.
2. Place plastic sheeting under containers for soil and drip pans under containers used to hold

water.
3. Ensure that packaging materials are compatible with the wastes to be stored in them. Bung-type

drums should be used to contain liquids. If a liquid is corrosive, a plastic or polymer drum should
be used.

4. Solids should be placed in open-top drums. Liners are placed in the drums if the solid material is
corrosive or contains free liquids. Gaskets are also used on open-top drums.

Storing Wastes 
1. As waste materials are generated, place them directly into storage containers.
2. Do not fill storage drums completely. Provide sufficient outage so that the containers will not be

overfull if their contents expand.
3. After filling a storage drum, seal it securely, using a bung wrench or socket wrench, for a bung-

type or open-top drum, respectively.
4. Label drums or other packages containing hazardous or dangerous materials and mark them for

storage or shipment. To comply with marking and labeling requirements, affix a properly filled
out yellow hazardous waste marker and a DOT hazard class label to each waste container. Do
not mark drums with Kennedy/Jenks Consultants' name. All waste belongs to the client. Mark
accumulation start date.
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5. During an ongoing investigation, use a paint marker to mark the contents, station number, date,
and quantity of material on each drum or other container. Do not mix investigation-derived
wastes with one another or with other materials. Do not place items such as Tyvek, gloves,
equipment, or trash into drums containing soils or liquids, and do not mix water and soil.
Disposable protective clothing, trash, soil, and water materials should be disposed of in
separate containers.

6. Upon completion of field work, or the portion of the project that generates wastes, notify the
client as to the location, number, contents, and waste type of waste containers. Remind the
client of the obligation to dispose of wastes in a timely manner and in accordance with
applicable regulations.

REGULATIONS 
22 CCR, Chapter 30 California Hazardous Waste Regulations. 

49 CFR 100-177, Federal Transportation of Hazardous Materials Regulations. 

EPA Region X, Technical Assistance Team. 1984. Manual for Sampling, Packaging, and Shipping 
Hazardous Materials. Seattle, WA: EPA. 
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Site Name: WA DOT Signals Maintenance  
 

APPENDIX A 
 

SITE-SPECIFIC SAMPLING AND ANALYSIS PLAN CHECKLIST 
 
This checklist supplements the Lower Duwamish Waterway – Site Hazard Assessment and 
Limited Investigation Sampling and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP) 
to support sampling activities for Site Hazards Assessments (SHAs) and limited site 
investigations for contaminated sites overseen by Washington State Department of Ecology 
(Ecology).  
APPROVALS (PRINTED NAME, SIGNATURE, DATE): 
Julia Schwarz 1/17/2017 
 
Plan Preparer        Date 
 
 
PM/Reviewer        Date 
 
 
Ecology        Date 
 
SITE INFORMATION 

Site Name: WA DOT Signals Maintenance 
 
Site Address: 3700 9th Ave S, Seattle, 98134 
 
Known contaminants of concern: 
Gasoline- and diesel-range hydrocarbons, benzene, toluene, ethylbenzene, xylenes 
 
Suspected contaminants of concern: 
Lead, other fuel additives (MTBE, EDB, EDC, n-hexane), naphthalenes 

 
 

PROJECT ORGANIZATION 
Title/Responsibility Name Affiliation  Phone Number/Email 
Ecology Point of Contact  Tamara Cardona-

Marek 
Washington State 
Department of 
Ecology 

425-649-7058 
Taca461@ecy.wa.gov 

KJ Project Manager  Ty Schreiner Kennedy/Jenks 
Consultants 

253-835-6428 
Tyschreiner@kennedyjenks.com 

Field Lead/SSO Julia Schwarz Kennedy/Jenks 
Consultants 

253-835-6424/C:206-384-5944 
juliaschwarz@kennedyjenks.com 

Laboratory  Mark Beasley ESC Lab Sciences 615-773-9672 
mbeasley@esclabsciences.com 

Subcontractors  Dale Abernathy Holt Services 
(Driller) 

253-604-4878/C:253-318-8996 
Dabernathy@holtservicesinc.com 

Subcontractors Bill Phillips APS Locates 206-571-1857 
bphillips@apslocates.com 
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Site Name: WA DOT Signals Maintenance  
 

SAMPLING AND ANALYSIS SUMMARY 

Describe the purpose and objective of field investigation: 
 
Sampling Objectives: 

• Advance soil borings and collect soil samples to delineate lateral and vertical extent of 
residual soil impacts. 

• Use soil and reconnaissance groundwater sample results to evaluate additional actions 
needed for site NFA. 

 
Brief Site History: 
In 1991, petroleum-impacted soil was encountered at the site during upgrading of three USTs 
(two 5,000-gallon unleaded gasoline tanks and one 5,000-gallon diesel tank). The release was 
suspected to be associated with leaking gaskets, overfills, and a piping leak near the fuel 
dispenser. During tank retrofitting, approximately 250 cubic yards of soil were excavated and 
removed from the site. Five soil samples were collected from the around the tanks and beneath 
the fuel pump, and were analyzed for oil and grease (highest detected concentration of 
770 mg/kg). Soil samples were not analyzed for gasoline or BTEX constituents. Groundwater 
was reportedly encountered in the excavation, but was not characterized. 
 
In June 2015, the three USTs were decommissioned and removed from the site, along with the 
associated piping and pump island. Petroleum-impacted soil was reportedly observed in the 
excavation at depths between 2.5 and 8.5 feet bgs beneath the pump island and from 
approximately 11.5 to 12.5 feet bgs below the former USTs. The visually impacted soil was 
over-excavated. A total of approximately 562 tons of petroleum-impacted soil was excavated 
and removed from the site. Five confirmation soil samples were collected from the excavation 
limits and analyzed for gasoline-, diesel- and oil-range petroleum hydrocarbons, RCRA 8 
metals, BTEX, PCBs, cPAHs, and Naphthalene. Diesel-range petroleum hydrocarbons 
(340 mg/kg), benzene, toluene, xylenes, barium, and chromium were detected above laboratory 
reporting limits, but below applicable cleanup levels. Groundwater was observed, but not 
characterized. 
 
An ERTS report from 2015 suggests that some residual soil may remain along a utility corridor 
to the south of the UST excavation. However, one soil sample was collected within the utility 
corridor and did not contain concentrations of contaminants of concern above MTCA Method A 
cleanup levels. 
 
Work Plan: 
A Geoprobe drilling rig will be used to advance soil borings at the site to characterize the extent 
of residual soil impacts. The attached sampling map shows the proposed boring locations in the 
vicinity of the former UST excavation. Three borings will be advanced downgradient of the utility 
corridor, and nine borings will be advanced upgradient of the utility corridor, within and around 
the former UST excavation. Soil samples will be collected to assess residual soil impacts. 
Collection of a reconnaissance groundwater sample will be attempted at each boring location 
where evidence of groundwater is observed in the soil core. The actual locations and depths of 
the borings will be dependent on site conditions assessed during performance of the field 
activities (including underground utilities and other obstructions). Boring locations may be 
modified in the field in order to characterize the lateral and vertical distribution of impacts to soil 
and groundwater on the property. Additional borings may be added based on the conditions 
observed in the initial borings. If additional borings are added, they will only be advanced in 
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Site Name: WA DOT Signals Maintenance  
 

areas where underground utilities have been cleared using above ground-sensing techniques 
and only with the property owners’ approval.  
 
If field evidence of petroleum-impacted soil and/or groundwater is observed at the site, three to 
four permanent 2-inch monitoring wells may be installed at the site. The locations of these wells 
will be determined in the field based on the area of observed impacts. One well would be 
located in an assumed upgradient direction from the UST excavation and impacts, and other 
wells would be located in a downgradient direction to assess potential downgradient 
groundwater impacts.  
 
INVESTIGATION DERIVED WASTE 
What waste is anticipated? 

Solid: 1 drum Liquid: 1 drum  Mixed: ____________________  
 
How will it be handled? 
Waste will be drummed onsite in 55-gallon drums.  

 55-Gallon Drums   ☐Other: ___________________ 
 
How will it be characterized?  
Composite samples will be collected from each drum for disposal purposes; or, if no visual or 
olfactory impacts are observed, grab samples already collected for analysis may be used for 
waste characterization. 
 
If waste is to remain on site, by what date will it be removed for disposal as a non-
hazardous waste? 
Waste will be removed by May 31, 2017. 
 
If waste is to remain on site, who on site has been notified and serves as a contact? 
Norm Payton (paytonN@wsdot.wa.gov) will be the primary contact; will contact Norm to see 
who should serve as the onsite contact. 
 
PRE-FIELD CHECKLIST 
Activity Date completed Not applicable 
Public utility locate requested by Kennedy/Jenks Consultants Will call by Jan. 

26 
 

Private utility locate coordinated by Kennedy/Jenks Consultants Scheduled for 
week of Jan. 30 

 

Property owner/tenant coordination & access agreement   
Laboratory coordination Will contact by 

week of Jan. 30. 
 

Subcontractor coordination Drilling 
tentatively 
scheduled early 
February. 

 

Hospital route map (attach) Attached.  
SHA/draft SHA for site (attach) Attached.  
Sample location map (attach) Attached.  
HASP Addendum (attach if necessary)  Not applicable. 
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TABLE A-1:  SAMPLING AND ANALYSIS PLAN
SITE NAME: WA DOT Signals Maintenance

Sample 
Location/Designation
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Description/Rationale/Comments
(Include information such as sample type, e.g. discrete, composite; collection method, e.g. bailer, peristaltic pump; 

filter requirements; purge methods; frequency/duration, and leak test requirements for air and vapor samples)

Analytical Samples S = soil, GW = groundwater, SW = surface water, SD = sediment, IA = indoor air, AA = ambient air, SS = sub-slab soil gas, SG = soil gas

Soil Boring Samples:
From each soil boring, we will collect 1-3 samples. Samples will be collected at the depth of highest observed impacts, if any. If no impacts are observed, one sample will be collected from the 10-15 ft interval (approximate depth of observed tank impacts), and one from the
bottom of the boring. Exact sample depths will be determined by field screening.
ExampleBoring-01-6.5 (downgradient of 
utility corridor) S 6.5-7 x x x

ExampleBoring-01-12.5 S 12.5-13 x x x x x x
Approximately 1-2 samples per boring (evidence of highest impacts) will be analyzed for VOCs (full list), naphthalenes, and 
RCRA metals.

ExampleBoring-01-17 S 17-17.5 x x x
ExampleBoring-02-8 (Within former 
excavation) S 8-8.5 x x x

For borings within the former excavation, one sample may be collected within the fill material. For the location nearest the 
former fuel dispenser, one sample will be collected within the depth of observed impacts (2.5 to 8.5 feet bgs).

ExampleBoring-02-14 S 14-14.5 x x x x x x One sample will be collected below the bottom of the excavation (approximately 12.5 feet bgs).
ExampleBoring-02-19.5 S 19.5-20 x x x Sample collected at base, as warranted by field conditions.
DUP-01-20171011 S x x x x x x x One field duplicate will be collected per 20 soil samples.

Reconnaissance Groundwater Samples:

ExampleReconGW-01 GW x x x x x x

One reconnaissance groundwater sample will be collected from each boring, as appropriate. The temporary wells are unlikely 
to produce enough water for a field duplicate, but if possible, one field duplicate of recon groundwater will be collected from a 
location with noted impacts (if applicable).

Potential Monitoring Wells
For each monitoring well, we will collect 1-3 soil samples. Samples will be collected at the depth of highest observed impacts, if any. If no impacts are observed, samples will be collected from depth intervals where impacts were observed in adjacent soil borings. One soil
sample will be collected from the bottom of the boring. Wells will be developed, and groundwater samples will be collected at least one week following development.

MW-01-12.5 S 12.5-13 x x x x x x
Approximately 1-2 samples per boring (evidence of highest impacts) will be analyzed for VOCs (full list), naphthalenes, and 
RCRA metals.

MW-01-19.5 S 19.5-20 x x x
DUP-02-20170207 S x x x x x x One field duplicate will be collected per 20 soil samples.
MW-01-20170215 W x x x x x x One groundwater sample will be collected from each well using low-flow sampling techniques.
DUP-03-20170215 W x x x x x x One field duplicate will be collected during each groundwater sampling event. 

Other QC Samples (Rinsate Blanks, Temperature Blanks)

Temperature Blank/Trip Blank W (Provided by lab) x x One for each cooler of samples.

MEDIA DESIGNATIONS S = soil, GW = groundwater, SW = surface water, SD = sediment, IA = indoor air, AA = ambient air, SS = sub-slab soil gas, SG = soil gas

See Table 1 of the SAP/QAPP for Analytical Methods, Sample Containers, Preservatives, and Holding Times

Notes:
1. Boring locations may be modified/added based on field conditions.
2. All analyses will be confirmed with the Ecology project manager. 

Analyses (X)

W:\2016\1696059.00_WA_DOE_LUSTs\2017_SAP_Addenda\9862_WSDOT_SignalsMaint\9862_SAP Checklist Table.xlsx
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Appendix E 

2017 Soil Boring Logs 



Water bearing
sand on till

U 5

NOTES
1. ppm = parts per million
2. bgs = below ground surface
3. ST = sheen test; PID = photoionization detector (readings in ppm)
4. NS = no sheen, WS = weak sheen, MS = moderate sheen, SS = strong sheen
5. No odor or sheen observed in boring

Air/Vac clearance to 5' bgs. Well graded sand and gravel,
gravel up to 4'' in diameter, fine to coarse sand, dry then wet
@ 3'

Sandy SILT with gravel
Greenish gray (Gley 1 5/10Y) very dense and stiff silt with
sand and gravel, very hard, low to moderate plasticity, dry, no
odor, no sheen

B-1(5.0-6.0)

ML

0.1 / NS

0.1 / NS

DRILLER

DRILL BIT(S) SIZE

10.0 ft. bgs

 2/17/17

FT.

FT.

FT.

FT.

FT.

FT.

LOGGED BY

Holt Services, Inc

Direct-Push

N/A

N/A

N/A

N/A

3/8'' Bentonite chips - hydrated in place

N/A

Project Number 1696059*00

Mike Running

2.25''

SURFACE HOUSING

2/17/17
DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

10

N/A

Boring Name B-1

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Downgradient from excavation area - Furthest SE
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

J. Sawdey

FT.
MC-5 Continuous Core
Sampler

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name WSDOT Signals Maintenance

N/A

bgs
MEAURING PT. ELEVATION

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

Boring LogBoring LogBoring LogBoring LogBoring LogBoring Log

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY
USCS
LOG

DEPTH
(FEET)

PID / ST

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants

1 1OFSHEET

K
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P
N

W
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IG

N
A

L.
G

P
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 K
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N

W
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D
T

  6
/7

/1
7

5

10



5

5

NOTES
1. ppm = parts per million
2. bgs = below ground surface
3. ST = sheen test; PID = photoionization detector (readings in ppm)
4. NS = no sheen, WS = weak sheen, MS = moderate sheen, SS = strong sheen
5. No odor or sheen observed in boring

Air/Vac clearance to 5' bgs. Well graded sand and gravel,
gravel up to 6'' in diameter, fine to coarse sand, dry, no odor,
no sheen

Sandy SILT with gravel
Greenish gray (Gley 1 5/10Y) very dense and stiff silt with
sand and gravel, moderately low plasticity, dry, no odor, no
sheen

B-2(5-6)

ML

0.0 / NS

0.0 / NS

0.1 / NS

DRILLER

DRILL BIT(S) SIZE

15.0 ft. bgs

 2/17/17

FT.

FT.

FT.

FT.

FT.

FT.

LOGGED BY

Holt Services, Inc

Direct-Push

N/A

N/A

N/A

N/A

3/8'' Bentonite chips - hydrated in place

N/A

Project Number 1696059*00

Mike Running

2.25''

SURFACE HOUSING

2/17/17
DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

15

N/A

Boring Name B-2

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Downgradient from excavation area - between B1 and B3
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

J. Sawdey

FT.
MC-5 Continuous Core
Sampler

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name WSDOT Signals Maintenance

N/A

bgs
MEAURING PT. ELEVATION

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

Boring LogBoring LogBoring LogBoring LogBoring LogBoring Log

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY
USCS
LOG

DEPTH
(FEET)

PID / ST

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants

1 1OFSHEET

K
J 

P
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W
  

S
IG

N
A

L.
G
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W
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Water bearing
sand on till

U

U

U

5

5

5

NOTES
1. ppm = parts per million
2. bgs = below ground surface
3. ST = sheen test; PID = photoionization detector (readings in ppm)
4. NS = no sheen, WS = weak sheen, MS = moderate sheen, SS = strong sheen
5. No odor or sheen observed in boring

Air/Vac clearance to 5' bgs. Well graded sand and gravel,
gravel up to 6'' in diameter, fine to coarse sand, dry then wet
@5', no odor, no sheen

Sandy SILT with gravel
Greenish gray (Gley 1 5/10Y) very dense and stiff silt with up
to 15% sand and 15% gravel, moderately low plasticity, dry,
no odor, no sheen

As above, except more hard, dryer, more fines

Drilling refusal @ 17.5'

B-3(5-6)

B-3(20170217)

B-3(6-7)

ML

0.0 / NS

0.1 / NS

0.0 / NS

0.1 / NS

DRILLER

DRILL BIT(S) SIZE

17.5 ft. bgs

 2/17/17

FT.

FT.

FT.

FT.

FT.

FT.

LOGGED BY

Holt Services, Inc

Direct-Push

N/A

N/A

N/A

N/A

3/8'' Bentonite chips - hydrated in place

N/A

Project Number 1696059*00

Mike Running

2.25''

SURFACE HOUSING

2/17/17
DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

17.5

N/A

Boring Name B-3

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Downgradient from excavation area - Furthest NW
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

J. Sawdey

FT.
MC-5 Continuous Core
Sampler

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name WSDOT Signals Maintenance

N/A

bgs
MEAURING PT. ELEVATION

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

Boring LogBoring LogBoring LogBoring LogBoring LogBoring Log

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY
USCS
LOG

DEPTH
(FEET)

PID / ST

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants

1 1OFSHEET

K
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W
  

S
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A
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U

U

NOTES
1. ppm = parts per million
2. bgs = below ground surface
3. ST = sheen test; PID = photoionization detector (readings in ppm)
4. NS = no sheen, WS = weak sheen, MS = moderate sheen, SS = strong sheen
5. No odor or sheen observed in boring

Air/Vac clearance to 5' bgs. Well graded sand and gravel,
gravel up to 4'' in diameter, fine to coarse sand, dry

Sandy SILT with gravel
Greenish gray (Gley 1 5/10Y) very dense and stiff silt with
sand and gravel, very hard, low to moderate plasticity, dry, no
odor, no sheen

Silty CLAY
Up to 40% silt, soft, high plasticity, damp, no odor, no sheen

Sandy SILT with gravel
Greenish gray (Gley 1 5/10Y) very dense and stiff silt with
sand and gravel, very hard, low to moderate plasticity, dry, no
odor, no sheen

Fill material
Brick layer, increased moistrure below brick

ML

CL/
ML

ML

0.1 / NS

0.0 / NS

0.0 / NS

DRILLER

DRILL BIT(S) SIZE

15.0 ft. bgs

 2/17/17

FT.

FT.

FT.

FT.

FT.

FT.

LOGGED BY

Holt Services, Inc

Direct-Push

N/A

N/A

N/A

N/A

3/8'' Bentonite chips - hydrated in place

N/A

Project Number 1696059*00

Mike Running

2.25''

SURFACE HOUSING

2/17/17
DATE STARTED

TO

TO

TO

TO

TO

TO

N/A

N/A

N/A

N/A

15

N/A

Boring Name B-8

DATE COMPLETED

SAMPLING METHODS

INITIAL WATER DEPTH (FT)

Northwest of excation area
BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

N/A

N/A

N/A

N/A

0

N/A STAND PIPE

J. Sawdey

FT.
MC-5 Continuous Core
Sampler

WELL COMPLETION

TOTAL DEPTH
FROM

FROM

FROM

FROM

FROM

FROM

Project Name WSDOT Signals Maintenance

N/A

bgs
MEAURING PT. ELEVATION

Boring Log

SAMPLES

RECOV.
(FEET)

BACKFILL DETAILS

F-40.1
(6-87) (3-88) (8-90)

Boring LogBoring LogBoring LogBoring LogBoring LogBoring Log

PENETR.
RESIST.

BLOWS/6"

SAMPLE NUMBER LITHOLOGY
USCS
LOG

DEPTH
(FEET)

PID / ST

TYPE
SAMPLE DESCRIPTION AND DRILLING REMARKS

Boring LogBoring LogBoring LogBoring LogBoring Log Kennedy/Jenks Consultants

1 1OFSHEET

K
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W
  

S
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G
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Appendix F 

Laboratory Analytical Reports and  
Chain-of-Custody Documentation 

Kennedy/Jenks Consultants requested groundwater data be re-issued by the 
laboratory to report values between the reporting detection limit and method 

detection limit. In cases where soil and groundwater data were reported 
together in the original report, the original report is also attached with the 

groundwater data reported to the reporting detection limit. 



ANALYTICAL REPORT
February 27,  2017

Kennedy/Jenks Consultants

Sample Delivery Group: L891174

Samples Received: 02/18/2017

Project Number: 1696059-00/task06/04

Description: WA DOT Signals Maintenance

Site: SIGNALS

Report To: Julia Schwarz

32001 32nd Ave. S.,Ste. 100

Federal Way, WA  98001

Entire Report Reviewed By:

February 27,  2017

[Preliminary Report]

Mark W. Beasley
Technica l  Serv ice Representa t ive

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 ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.esclabsciences.com

February 28,  2017

Mark W. Beasley
Technica l  Serv ice Representa t ive

http://www.esclabsciences.com
https://www.esclabsciences.com/login
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

B-3  L891174-01  GW Alexander Lesher 02/17/17 10:40 02/18/17 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7470A WG953872 1 02/20/17 10:58 02/21/17 10:59 NJB

Mercury by Method 7470A WG953879 1 02/20/17 11:11 02/21/17 11:42 NJB

Metals (ICP) by Method 6010C WG953281 1 02/21/17 16:47 02/22/17 10:04 LTB

Metals (ICP) by Method 6010C WG953914 5 02/23/17 19:20 02/24/17 10:17 LTB

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C-SIM WG954491 1 02/22/17 13:46 02/23/17 15:26 FMB

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG954746 1 02/22/17 18:03 02/23/17 15:31 TRF

Volatile Organic Compounds (GC) by Method NWTPHGX WG953706 1 02/24/17 04:56 02/24/17 04:56 JHH

Volatile Organic Compounds (GC/MS) by Method 8260C WG954807 1 02/22/17 22:54 02/22/17 22:54 LRL

Collected by Collected date/time Received date/time

TB-1  L891174-02  GW Alexander Lesher 02/17/17 10:40 02/18/17 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Volatile Organic Compounds (GC/MS) by Method 8260C WG954807 1 02/22/17 20:38 02/22/17 20:38 LRL
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ONE LAB. NATIONWIDE.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.  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]

Mark W. Beasley
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 9 1 1 7 4

B-3
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 0 : 4 0

Mercury by Method 7470A

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Mercury ND 0.000200 1 02/21/2017 10:59 WG953872

Mercury,Dissolved ND 0.000200 1 02/21/2017 11:42 WG953879

Metals (ICP) by Method 6010C

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Arsenic 0.233 0.0500 5 02/24/2017 10:17 WG953914

Arsenic,Dissolved ND 0.0100 1 02/22/2017 10:04 WG953281

Barium 2.65 0.0250 5 02/24/2017 10:17 WG953914

Barium,Dissolved 0.0220 0.00500 1 02/22/2017 10:04 WG953281

Cadmium ND 0.0100 5 02/24/2017 10:17 WG953914

Cadmium,Dissolved ND 0.00200 1 02/22/2017 10:04 WG953281

Chromium 1.22 0.0500 5 02/24/2017 10:17 WG953914

Chromium,Dissolved ND 0.0100 1 02/22/2017 10:04 WG953281

Lead 0.310 0.0250 5 02/24/2017 10:17 WG953914

Lead,Dissolved ND 0.00500 1 02/22/2017 10:04 WG953281

Selenium ND 0.0500 5 02/24/2017 10:17 WG953914

Selenium,Dissolved ND 0.0100 1 02/22/2017 10:04 WG953281

Silver ND 0.0250 5 02/24/2017 10:17 WG953914

Silver,Dissolved ND 0.00500 1 02/22/2017 10:04 WG953281

Volatile Organic Compounds (GC) by Method NWTPHGX

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Gasoline Range Organics-NWTPH 0.126 0.100 1 02/24/2017 04:56 WG953706

    (S) a,a,a-Trifluorotoluene(FID) 100 77.0-122 02/24/2017 04:56 WG953706

Volatile Organic Compounds (GC/MS) by Method 8260C

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acetone ND 0.0500 1 02/22/2017 22:54 WG954807

Acrolein ND J4 0.0500 1 02/22/2017 22:54 WG954807

Acrylonitrile ND 0.0100 1 02/22/2017 22:54 WG954807

Benzene ND 0.00100 1 02/22/2017 22:54 WG954807

Bromobenzene ND 0.00100 1 02/22/2017 22:54 WG954807

Bromodichloromethane ND 0.00100 1 02/22/2017 22:54 WG954807

Bromoform ND 0.00100 1 02/22/2017 22:54 WG954807

Bromomethane ND J4 0.00500 1 02/22/2017 22:54 WG954807

n-Butylbenzene ND 0.00100 1 02/22/2017 22:54 WG954807

sec-Butylbenzene ND 0.00100 1 02/22/2017 22:54 WG954807

tert-Butylbenzene ND 0.00100 1 02/22/2017 22:54 WG954807

Carbon tetrachloride ND 0.00100 1 02/22/2017 22:54 WG954807

Chlorobenzene ND 0.00100 1 02/22/2017 22:54 WG954807

Chlorodibromomethane ND 0.00100 1 02/22/2017 22:54 WG954807

Chloroethane ND 0.00500 1 02/22/2017 22:54 WG954807

2-Chloroethyl vinyl ether ND 0.0500 1 02/22/2017 22:54 WG954807

Chloroform ND 0.00500 1 02/22/2017 22:54 WG954807

Chloromethane ND 0.00250 1 02/22/2017 22:54 WG954807

2-Chlorotoluene ND 0.00100 1 02/22/2017 22:54 WG954807

4-Chlorotoluene ND 0.00100 1 02/22/2017 22:54 WG954807

1,2-Dibromo-3-Chloropropane ND 0.00500 1 02/22/2017 22:54 WG954807

1,2-Dibromoethane ND 0.00100 1 02/22/2017 22:54 WG954807

Dibromomethane ND 0.00100 1 02/22/2017 22:54 WG954807

1,2-Dichlorobenzene ND 0.00100 1 02/22/2017 22:54 WG954807
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 9 1 1 7 4

B-3
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 0 : 4 0

Volatile Organic Compounds (GC/MS) by Method 8260C

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

1,3-Dichlorobenzene ND 0.00100 1 02/22/2017 22:54 WG954807

1,4-Dichlorobenzene ND 0.00100 1 02/22/2017 22:54 WG954807

Dichlorodifluoromethane ND 0.00500 1 02/22/2017 22:54 WG954807

1,1-Dichloroethane ND 0.00100 1 02/22/2017 22:54 WG954807

1,2-Dichloroethane ND 0.00100 1 02/22/2017 22:54 WG954807

1,1-Dichloroethene ND 0.00100 1 02/22/2017 22:54 WG954807

cis-1,2-Dichloroethene ND 0.00100 1 02/22/2017 22:54 WG954807

trans-1,2-Dichloroethene ND 0.00100 1 02/22/2017 22:54 WG954807

1,2-Dichloropropane ND 0.00100 1 02/22/2017 22:54 WG954807

1,1-Dichloropropene ND 0.00100 1 02/22/2017 22:54 WG954807

1,3-Dichloropropane ND 0.00100 1 02/22/2017 22:54 WG954807

cis-1,3-Dichloropropene ND 0.00100 1 02/22/2017 22:54 WG954807

trans-1,3-Dichloropropene ND 0.00100 1 02/22/2017 22:54 WG954807

2,2-Dichloropropane ND 0.00100 1 02/22/2017 22:54 WG954807

Di-isopropyl ether ND 0.00100 1 02/22/2017 22:54 WG954807

Ethylbenzene ND 0.00100 1 02/22/2017 22:54 WG954807

Hexachloro-1,3-butadiene ND 0.00100 1 02/22/2017 22:54 WG954807

Isopropylbenzene ND 0.00100 1 02/22/2017 22:54 WG954807

p-Isopropyltoluene ND 0.00100 1 02/22/2017 22:54 WG954807

2-Butanone (MEK) ND 0.0100 1 02/22/2017 22:54 WG954807

Methylene Chloride ND 0.00500 1 02/22/2017 22:54 WG954807

4-Methyl-2-pentanone (MIBK) ND 0.0100 1 02/22/2017 22:54 WG954807

Methyl tert-butyl ether ND 0.00100 1 02/22/2017 22:54 WG954807

Naphthalene ND 0.00500 1 02/22/2017 22:54 WG954807

n-Propylbenzene ND 0.00100 1 02/22/2017 22:54 WG954807

Styrene ND 0.00100 1 02/22/2017 22:54 WG954807

1,1,1,2-Tetrachloroethane ND 0.00100 1 02/22/2017 22:54 WG954807

1,1,2,2-Tetrachloroethane ND 0.00100 1 02/22/2017 22:54 WG954807

1,1,2-Trichlorotrifluoroethane ND 0.00100 1 02/22/2017 22:54 WG954807

Tetrachloroethene ND 0.00100 1 02/22/2017 22:54 WG954807

Toluene ND 0.00100 1 02/22/2017 22:54 WG954807

1,2,3-Trichlorobenzene ND 0.00100 1 02/22/2017 22:54 WG954807

1,2,4-Trichlorobenzene ND 0.00100 1 02/22/2017 22:54 WG954807

1,1,1-Trichloroethane ND 0.00100 1 02/22/2017 22:54 WG954807

1,1,2-Trichloroethane ND 0.00100 1 02/22/2017 22:54 WG954807

Trichloroethene ND 0.00100 1 02/22/2017 22:54 WG954807

Trichlorofluoromethane ND 0.00500 1 02/22/2017 22:54 WG954807

1,2,3-Trichloropropane ND 0.00250 1 02/22/2017 22:54 WG954807

1,2,4-Trimethylbenzene ND 0.00100 1 02/22/2017 22:54 WG954807

1,2,3-Trimethylbenzene ND 0.00100 1 02/22/2017 22:54 WG954807

1,3,5-Trimethylbenzene ND 0.00100 1 02/22/2017 22:54 WG954807

Vinyl chloride ND 0.00100 1 02/22/2017 22:54 WG954807

Xylenes, Total ND 0.00300 1 02/22/2017 22:54 WG954807

    (S) Toluene-d8 98.3 80.0-120 02/22/2017 22:54 WG954807

    (S) Dibromofluoromethane 105 76.0-123 02/22/2017 22:54 WG954807

    (S) 4-Bromofluorobenzene 97.1 80.0-120 02/22/2017 22:54 WG954807

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Diesel Range Organics (DRO) ND 0.250 1 02/23/2017 15:31 WG954746

Residual Range Organics (RRO) ND 0.500 1 02/23/2017 15:31 WG954746

    (S) o-Terphenyl 101 52.0-156 02/23/2017 15:31 WG954746
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 9 1 1 7 4

B-3
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 0 : 4 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270C-SIM

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Anthracene ND 0.0000500 1 02/23/2017 15:26 WG954491

Acenaphthene ND 0.0000500 1 02/23/2017 15:26 WG954491

Acenaphthylene ND 0.0000500 1 02/23/2017 15:26 WG954491

Benzo(a)anthracene ND 0.0000500 1 02/23/2017 15:26 WG954491

Benzo(a)pyrene ND 0.0000500 1 02/23/2017 15:26 WG954491

Benzo(b)fluoranthene ND 0.0000500 1 02/23/2017 15:26 WG954491

Benzo(g,h,i)perylene ND 0.0000500 1 02/23/2017 15:26 WG954491

Benzo(k)fluoranthene ND 0.0000500 1 02/23/2017 15:26 WG954491

Chrysene ND 0.0000500 1 02/23/2017 15:26 WG954491

Dibenz(a,h)anthracene ND 0.0000500 1 02/23/2017 15:26 WG954491

Fluoranthene ND 0.0000500 1 02/23/2017 15:26 WG954491

Fluorene ND J4 0.0000500 1 02/23/2017 15:26 WG954491

Indeno(1,2,3-cd)pyrene ND 0.0000500 1 02/23/2017 15:26 WG954491

Naphthalene ND 0.000250 1 02/23/2017 15:26 WG954491

Phenanthrene ND 0.0000500 1 02/23/2017 15:26 WG954491

Pyrene ND 0.0000500 1 02/23/2017 15:26 WG954491

1-Methylnaphthalene ND 0.000250 1 02/23/2017 15:26 WG954491

2-Methylnaphthalene ND 0.000250 1 02/23/2017 15:26 WG954491

2-Chloronaphthalene ND 0.000250 1 02/23/2017 15:26 WG954491

    (S) Nitrobenzene-d5 103 31.0-160 02/23/2017 15:26 WG954491

    (S) 2-Fluorobiphenyl 111 48.0-148 02/23/2017 15:26 WG954491

    (S) p-Terphenyl-d14 101 37.0-146 02/23/2017 15:26 WG954491
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 9 1 1 7 4

TB-1
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 0 : 4 0

Volatile Organic Compounds (GC/MS) by Method 8260C

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

Acetone ND 0.0500 1 02/22/2017 20:38 WG954807

Acrolein ND J4 0.0500 1 02/22/2017 20:38 WG954807

Acrylonitrile ND 0.0100 1 02/22/2017 20:38 WG954807

Benzene ND 0.00100 1 02/22/2017 20:38 WG954807

Bromobenzene ND 0.00100 1 02/22/2017 20:38 WG954807

Bromodichloromethane ND 0.00100 1 02/22/2017 20:38 WG954807

Bromoform ND 0.00100 1 02/22/2017 20:38 WG954807

Bromomethane ND J4 0.00500 1 02/22/2017 20:38 WG954807

n-Butylbenzene ND 0.00100 1 02/22/2017 20:38 WG954807

sec-Butylbenzene ND 0.00100 1 02/22/2017 20:38 WG954807

tert-Butylbenzene ND 0.00100 1 02/22/2017 20:38 WG954807

Carbon tetrachloride ND 0.00100 1 02/22/2017 20:38 WG954807

Chlorobenzene ND 0.00100 1 02/22/2017 20:38 WG954807

Chlorodibromomethane ND 0.00100 1 02/22/2017 20:38 WG954807

Chloroethane ND 0.00500 1 02/22/2017 20:38 WG954807

2-Chloroethyl vinyl ether ND 0.0500 1 02/22/2017 20:38 WG954807

Chloroform ND 0.00500 1 02/22/2017 20:38 WG954807

Chloromethane ND 0.00250 1 02/22/2017 20:38 WG954807

2-Chlorotoluene ND 0.00100 1 02/22/2017 20:38 WG954807

4-Chlorotoluene ND 0.00100 1 02/22/2017 20:38 WG954807

1,2-Dibromo-3-Chloropropane ND 0.00500 1 02/22/2017 20:38 WG954807

1,2-Dibromoethane ND 0.00100 1 02/22/2017 20:38 WG954807

Dibromomethane ND 0.00100 1 02/22/2017 20:38 WG954807

1,2-Dichlorobenzene ND 0.00100 1 02/22/2017 20:38 WG954807

1,3-Dichlorobenzene ND 0.00100 1 02/22/2017 20:38 WG954807

1,4-Dichlorobenzene ND 0.00100 1 02/22/2017 20:38 WG954807

Dichlorodifluoromethane ND 0.00500 1 02/22/2017 20:38 WG954807

1,1-Dichloroethane ND 0.00100 1 02/22/2017 20:38 WG954807

1,2-Dichloroethane ND 0.00100 1 02/22/2017 20:38 WG954807

1,1-Dichloroethene ND 0.00100 1 02/22/2017 20:38 WG954807

cis-1,2-Dichloroethene ND 0.00100 1 02/22/2017 20:38 WG954807

trans-1,2-Dichloroethene ND 0.00100 1 02/22/2017 20:38 WG954807

1,2-Dichloropropane ND 0.00100 1 02/22/2017 20:38 WG954807

1,1-Dichloropropene ND 0.00100 1 02/22/2017 20:38 WG954807

1,3-Dichloropropane ND 0.00100 1 02/22/2017 20:38 WG954807

cis-1,3-Dichloropropene ND 0.00100 1 02/22/2017 20:38 WG954807

trans-1,3-Dichloropropene ND 0.00100 1 02/22/2017 20:38 WG954807

2,2-Dichloropropane ND 0.00100 1 02/22/2017 20:38 WG954807

Di-isopropyl ether ND 0.00100 1 02/22/2017 20:38 WG954807

Ethylbenzene ND 0.00100 1 02/22/2017 20:38 WG954807

Hexachloro-1,3-butadiene ND 0.00100 1 02/22/2017 20:38 WG954807

Isopropylbenzene ND 0.00100 1 02/22/2017 20:38 WG954807

p-Isopropyltoluene ND 0.00100 1 02/22/2017 20:38 WG954807

2-Butanone (MEK) ND 0.0100 1 02/22/2017 20:38 WG954807

Methylene Chloride ND 0.00500 1 02/22/2017 20:38 WG954807

4-Methyl-2-pentanone (MIBK) ND 0.0100 1 02/22/2017 20:38 WG954807

Methyl tert-butyl ether ND 0.00100 1 02/22/2017 20:38 WG954807

Naphthalene ND 0.00500 1 02/22/2017 20:38 WG954807

n-Propylbenzene ND 0.00100 1 02/22/2017 20:38 WG954807

Styrene ND 0.00100 1 02/22/2017 20:38 WG954807

1,1,1,2-Tetrachloroethane ND 0.00100 1 02/22/2017 20:38 WG954807

1,1,2,2-Tetrachloroethane ND 0.00100 1 02/22/2017 20:38 WG954807

1,1,2-Trichlorotrifluoroethane ND 0.00100 1 02/22/2017 20:38 WG954807

Tetrachloroethene ND 0.00100 1 02/22/2017 20:38 WG954807

Toluene ND 0.00100 1 02/22/2017 20:38 WG954807

1,2,3-Trichlorobenzene ND 0.00100 1 02/22/2017 20:38 WG954807
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 9 1 1 7 4

TB-1
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 0 : 4 0

Volatile Organic Compounds (GC/MS) by Method 8260C

 Result Qualifier RDL Dilution Analysis Batch

Analyte mg/l mg/l date / time

1,2,4-Trichlorobenzene ND 0.00100 1 02/22/2017 20:38 WG954807

1,1,1-Trichloroethane ND 0.00100 1 02/22/2017 20:38 WG954807

1,1,2-Trichloroethane ND 0.00100 1 02/22/2017 20:38 WG954807

Trichloroethene ND 0.00100 1 02/22/2017 20:38 WG954807

Trichlorofluoromethane ND 0.00500 1 02/22/2017 20:38 WG954807

1,2,3-Trichloropropane ND 0.00250 1 02/22/2017 20:38 WG954807

1,2,4-Trimethylbenzene ND 0.00100 1 02/22/2017 20:38 WG954807

1,2,3-Trimethylbenzene ND 0.00100 1 02/22/2017 20:38 WG954807

1,3,5-Trimethylbenzene ND 0.00100 1 02/22/2017 20:38 WG954807

Vinyl chloride ND 0.00100 1 02/22/2017 20:38 WG954807

Xylenes, Total ND 0.00300 1 02/22/2017 20:38 WG954807

    (S) Toluene-d8 99.1 80.0-120 02/22/2017 20:38 WG954807

    (S) Dibromofluoromethane 104 76.0-123 02/22/2017 20:38 WG954807

    (S) 4-Bromofluorobenzene 101 80.0-120 02/22/2017 20:38 WG954807
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG953872
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 8 9 1 1 7 4 - 0 1

Method Blank (MB)

(MB) R3198191-1  02/21/17 09:58

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury U 0.000049 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3198191-2  02/21/17 10:00 • (LCSD) R3198191-3  02/21/17 10:02

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Mercury 0.00300 0.00272 0.00291 91 97 80-120 7 20

L891135-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L891135-03  02/21/17 10:09 • (MS) R3198191-4  02/21/17 10:11 • (MSD) R3198191-5  02/21/17 10:14

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Mercury 0.00300 U 0.00270 0.00280 90 93 1 75-125 4 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG953879
M e r c u r y  b y  M e t h o d  7 4 7 0 A L 8 9 1 1 7 4 - 0 1

Method Blank (MB)

(MB) R3198267-1  02/21/17 11:08

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Mercury,Dissolved U 0.000049 0.000200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3198267-6  02/21/17 14:39 • (LCSD) R3198267-3  02/21/17 11:13

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Mercury,Dissolved 0.00300 0.00335 0.00289 112 96 80-120 15 20

L891184-09 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L891184-09  02/21/17 11:15 • (MS) R3198267-4  02/21/17 11:17 • (MSD) R3198267-5  02/21/17 11:19

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Mercury,Dissolved 0.00300 U 0.00309 0.00306 103 102 1 75-125 1 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG953281
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 C L 8 9 1 1 7 4 - 0 1

Method Blank (MB)

(MB) R3198492-7  02/22/17 12:31

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Arsenic,Dissolved U 0.0065 0.0100

Barium,Dissolved U 0.0017 0.00500

Cadmium,Dissolved U 0.0007 0.00200

Chromium,Dissolved U 0.0014 0.0100

Lead,Dissolved U 0.0019 0.00500

Selenium,Dissolved U 0.0074 0.0100

Silver,Dissolved U 0.0028 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3198492-2  02/22/17 09:16 • (LCSD) R3198492-3  02/22/17 09:19

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Arsenic,Dissolved 1.00 0.980 0.965 98 97 80-120 1 20

Barium,Dissolved 1.00 1.00 0.988 100 99 80-120 1 20

Cadmium,Dissolved 1.00 0.977 0.964 98 96 80-120 1 20

Chromium,Dissolved 1.00 0.974 0.966 97 97 80-120 1 20

Lead,Dissolved 1.00 0.981 0.967 98 97 80-120 1 20

Selenium,Dissolved 1.00 0.985 0.969 98 97 80-120 2 20

Silver,Dissolved 0.200 0.174 0.173 87 87 80-120 1 20

L890674-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L890674-03  02/22/17 09:22 • (MS) R3198492-5  02/22/17 09:27 • (MSD) R3198492-6  02/22/17 09:29

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Arsenic,Dissolved 1.00 ND 0.998 1.01 100 101 1 75-125 1 20

Barium,Dissolved 1.00 0.0444 1.03 1.04 98 100 1 75-125 1 20

Cadmium,Dissolved 1.00 ND 0.980 0.994 98 99 1 75-125 1 20

Chromium,Dissolved 1.00 ND 0.965 0.981 97 98 1 75-125 2 20

Lead,Dissolved 1.00 ND 0.987 1.01 98 100 1 75-125 2 20

Selenium,Dissolved 1.00 ND 0.995 1.01 100 101 1 75-125 1 20

Silver,Dissolved 0.200 ND 0.176 0.179 88 90 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG953914
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 C L 8 9 1 1 7 4 - 0 1

Method Blank (MB)

(MB) R3199047-1  02/24/17 03:19

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Arsenic U 0.0065 0.0100

Barium U 0.0017 0.00500

Cadmium U 0.0007 0.00200

Chromium U 0.0014 0.0100

Lead U 0.0019 0.00500

Selenium U 0.0074 0.0100

Silver U 0.0028 0.00500

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3199047-2  02/24/17 03:22 • (LCSD) R3199047-3  02/24/17 03:24

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Arsenic 1.00 1.01 1.01 101 101 80-120 0 20

Barium 1.00 1.03 1.03 103 103 80-120 0 20

Cadmium 1.00 1.00 1.00 100 100 80-120 0 20

Chromium 1.00 0.996 0.996 100 100 80-120 0 20

Lead 1.00 1.01 1.02 101 102 80-120 0 20

Selenium 1.00 1.01 1.02 101 102 80-120 0 20

Silver 0.200 0.181 0.182 90 91 80-120 1 20

L891172-03 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L891172-03  02/24/17 03:27 • (MS) R3199047-5  02/24/17 03:32 • (MSD) R3199047-6  02/24/17 03:35

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Arsenic 1.00 U 1.03 1.05 103 105 1 75-125 1 20

Barium 1.00 0.0192 1.06 1.07 104 105 1 75-125 1 20

Cadmium 1.00 U 1.02 1.03 102 103 1 75-125 2 20

Chromium 1.00 U 1.01 1.02 101 102 1 75-125 1 20

Lead 1.00 U 1.03 1.04 103 104 1 75-125 1 20

Selenium 1.00 U 1.03 1.05 103 105 1 75-125 2 20

Silver 0.200 U 0.182 0.185 91 93 1 75-125 2 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG953706
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 8 9 1 1 7 4 - 0 1

Method Blank (MB)

(MB) R3199311-2  02/23/17 23:03

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Gasoline Range 
Organics-NWTPH U 0.0316 0.100

    (S) a,a,a-Trifluorotoluene(FID) 101   77.0-122

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3199311-1  02/23/17 22:18 • (LCSD) R3199311-3  02/23/17 23:47

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Gasoline Range 
Organics-NWTPH 5.50 6.40 6.23 116 113 72.0-134 2.70 20

    (S) a,a,a-Trifluorotoluene(FID)    103 102 77.0-122     

L891116-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L891116-01  02/24/17 01:57 • (MS) R3199311-4  02/24/17 00:51 • (MSD) R3199311-5  02/24/17 01:13

 Spike Amount Original Result MS Result MSD Result MS Rec. MSD Rec. Dilution Rec. Limits MS Qualifier MSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l mg/l % % % % %

Gasoline Range 
Organics-NWTPH 5.50 0.841 3.32 3.40 45.0 46.6 1 23.0-159 2.48 20

    (S) a,a,a-Trifluorotoluene(FID)     100 101  77.0-122     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954807
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 C L 8 9 1 1 7 4 - 0 1 , 0 2

Method Blank (MB)

(MB) R3198716-3  02/22/17 18:45

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Acetone U 0.0100 0.0500

Acrolein U 0.00887 0.0500

Acrylonitrile U 0.00187 0.0100

Benzene U 0.000331 0.00100

Bromobenzene U 0.000352 0.00100

Bromodichloromethane U 0.000380 0.00100

Bromoform U 0.000469 0.00100

Bromomethane U 0.000866 0.00500

n-Butylbenzene U 0.000361 0.00100

sec-Butylbenzene U 0.000365 0.00100

tert-Butylbenzene U 0.000399 0.00100

Carbon tetrachloride U 0.000379 0.00100

Chlorobenzene U 0.000348 0.00100

Chlorodibromomethane U 0.000327 0.00100

Chloroethane U 0.000453 0.00500

2-Chloroethyl vinyl ether U 0.00301 0.0500

Chloroform U 0.000324 0.00500

Chloromethane U 0.000276 0.00250

2-Chlorotoluene U 0.000375 0.00100

4-Chlorotoluene U 0.000351 0.00100

1,2-Dibromo-3-Chloropropane U 0.00133 0.00500

1,2-Dibromoethane U 0.000381 0.00100

Dibromomethane U 0.000346 0.00100

1,2-Dichlorobenzene U 0.000349 0.00100

1,3-Dichlorobenzene U 0.000220 0.00100

1,4-Dichlorobenzene U 0.000274 0.00100

Dichlorodifluoromethane U 0.000551 0.00500

1,1-Dichloroethane U 0.000259 0.00100

1,2-Dichloroethane U 0.000361 0.00100

1,1-Dichloroethene U 0.000398 0.00100

cis-1,2-Dichloroethene U 0.000260 0.00100

trans-1,2-Dichloroethene U 0.000396 0.00100

1,2-Dichloropropane U 0.000306 0.00100

1,1-Dichloropropene U 0.000352 0.00100

1,3-Dichloropropane U 0.000366 0.00100

cis-1,3-Dichloropropene U 0.000418 0.00100

trans-1,3-Dichloropropene U 0.000419 0.00100

2,2-Dichloropropane U 0.000321 0.00100

Di-isopropyl ether U 0.000320 0.00100

Ethylbenzene U 0.000384 0.00100
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954807
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 C L 8 9 1 1 7 4 - 0 1 , 0 2

Method Blank (MB)

(MB) R3198716-3  02/22/17 18:45

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Hexachloro-1,3-butadiene U 0.000256 0.00100

Isopropylbenzene U 0.000326 0.00100

p-Isopropyltoluene U 0.000350 0.00100

2-Butanone (MEK) U 0.00393 0.0100

Methylene Chloride U 0.00100 0.00500

4-Methyl-2-pentanone (MIBK) U 0.00214 0.0100

Methyl tert-butyl ether U 0.000367 0.00100

Naphthalene U 0.00100 0.00500

n-Propylbenzene U 0.000349 0.00100

Styrene U 0.000307 0.00100

1,1,1,2-Tetrachloroethane U 0.000385 0.00100

1,1,2,2-Tetrachloroethane U 0.000130 0.00100

1,1,2-Trichlorotrifluoroethane U 0.000303 0.00100

Tetrachloroethene U 0.000372 0.00100

Toluene U 0.000412 0.00100

1,2,3-Trichlorobenzene U 0.000230 0.00100

1,2,4-Trichlorobenzene U 0.000355 0.00100

1,1,1-Trichloroethane U 0.000319 0.00100

1,1,2-Trichloroethane U 0.000383 0.00100

Trichloroethene U 0.000398 0.00100

Trichlorofluoromethane U 0.00120 0.00500

1,2,3-Trichloropropane U 0.000807 0.00250

1,2,4-Trimethylbenzene U 0.000373 0.00100

1,2,3-Trimethylbenzene U 0.000321 0.00100

1,3,5-Trimethylbenzene U 0.000387 0.00100

Vinyl chloride U 0.000259 0.00100

Xylenes, Total U 0.00106 0.00300

    (S) Toluene-d8 97.6   89.0-112

    (S) Dibromofluoromethane 105   80.0-119

    (S) 4-Bromofluorobenzene 99.5   85.0-114

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3198716-1  02/22/17 16:51 • (LCSD) R3198716-2  02/22/17 17:14

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Acetone 0.125 0.119 0.120 95.6 95.8 10.0-160 0.210 23

Acrolein 0.125 0.287 0.290 230 232 10.0-160 J4 J4 0.850 20

Acrylonitrile 0.125 0.128 0.131 102 105 60.0-142 2.69 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954807
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 C L 8 9 1 1 7 4 - 0 1 , 0 2

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3198716-1  02/22/17 16:51 • (LCSD) R3198716-2  02/22/17 17:14

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Benzene 0.0250 0.0253 0.0253 101 101 69.0-123 0.340 20

Bromobenzene 0.0250 0.0246 0.0251 98.3 100 79.0-120 2.13 20

Bromodichloromethane 0.0250 0.0243 0.0246 97.2 98.5 76.0-120 1.34 20

Bromoform 0.0250 0.0269 0.0272 107 109 67.0-132 1.27 20

Bromomethane 0.0250 0.0439 0.0401 175 160 18.0-160 J4 9.10 20

n-Butylbenzene 0.0250 0.0255 0.0258 102 103 72.0-126 0.960 20

sec-Butylbenzene 0.0250 0.0249 0.0257 99.5 103 74.0-121 3.08 20

tert-Butylbenzene 0.0250 0.0257 0.0262 103 105 75.0-122 1.93 20

Carbon tetrachloride 0.0250 0.0253 0.0275 101 110 63.0-122 8.35 20

Chlorobenzene 0.0250 0.0268 0.0275 107 110 79.0-121 2.32 20

Chlorodibromomethane 0.0250 0.0274 0.0277 110 111 75.0-125 1.02 20

Chloroethane 0.0250 0.0274 0.0278 110 111 47.0-152 1.40 20

2-Chloroethyl vinyl ether 0.125 0.138 0.141 111 112 10.0-160 1.51 22

Chloroform 0.0250 0.0251 0.0251 101 101 72.0-121 0.0100 20

Chloromethane 0.0250 0.0232 0.0247 92.9 98.8 48.0-139 6.14 20

2-Chlorotoluene 0.0250 0.0256 0.0260 102 104 74.0-122 1.60 20

4-Chlorotoluene 0.0250 0.0260 0.0265 104 106 79.0-120 1.78 20

1,2-Dibromo-3-Chloropropane 0.0250 0.0279 0.0282 112 113 64.0-127 0.840 20

1,2-Dibromoethane 0.0250 0.0273 0.0274 109 110 77.0-123 0.420 20

Dibromomethane 0.0250 0.0260 0.0265 104 106 78.0-120 1.85 20

1,2-Dichlorobenzene 0.0250 0.0271 0.0273 109 109 80.0-120 0.570 20

1,3-Dichlorobenzene 0.0250 0.0261 0.0267 104 107 72.0-123 2.14 20

1,4-Dichlorobenzene 0.0250 0.0258 0.0260 103 104 77.0-120 0.850 20

Dichlorodifluoromethane 0.0250 0.0353 0.0351 141 140 49.0-155 0.740 20

1,1-Dichloroethane 0.0250 0.0255 0.0256 102 102 70.0-126 0.310 20

1,2-Dichloroethane 0.0250 0.0275 0.0275 110 110 67.0-126 0.0400 20

1,1-Dichloroethene 0.0250 0.0262 0.0266 105 107 64.0-129 1.47 20

cis-1,2-Dichloroethene 0.0250 0.0250 0.0253 100 101 73.0-120 1.00 20

trans-1,2-Dichloroethene 0.0250 0.0255 0.0264 102 106 71.0-121 3.60 20

1,2-Dichloropropane 0.0250 0.0249 0.0250 99.7 99.9 75.0-125 0.190 20

1,1-Dichloropropene 0.0250 0.0270 0.0273 108 109 71.0-129 1.09 20

1,3-Dichloropropane 0.0250 0.0269 0.0267 108 107 80.0-121 0.770 20

cis-1,3-Dichloropropene 0.0250 0.0274 0.0275 110 110 79.0-123 0.390 20

trans-1,3-Dichloropropene 0.0250 0.0259 0.0259 103 104 74.0-127 0.170 20

2,2-Dichloropropane 0.0250 0.0252 0.0251 101 100 60.0-125 0.530 20

Di-isopropyl ether 0.0250 0.0239 0.0241 95.6 96.2 59.0-133 0.590 20

Ethylbenzene 0.0250 0.0267 0.0271 107 108 77.0-120 1.57 20

Hexachloro-1,3-butadiene 0.0250 0.0270 0.0272 108 109 64.0-131 1.00 20

Isopropylbenzene 0.0250 0.0261 0.0265 104 106 75.0-120 1.51 20

p-Isopropyltoluene 0.0250 0.0266 0.0272 106 109 74.0-126 2.15 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954807
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 C L 8 9 1 1 7 4 - 0 1 , 0 2

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3198716-1  02/22/17 16:51 • (LCSD) R3198716-2  02/22/17 17:14

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

2-Butanone (MEK) 0.125 0.135 0.137 108 110 37.0-158 1.42 20

Methylene Chloride 0.0250 0.0233 0.0235 93.2 94.1 66.0-121 1.02 20

4-Methyl-2-pentanone (MIBK) 0.125 0.145 0.147 116 118 59.0-143 1.41 20

Methyl tert-butyl ether 0.0250 0.0244 0.0241 97.5 96.5 64.0-123 1.03 20

Naphthalene 0.0250 0.0270 0.0275 108 110 62.0-128 2.06 20

n-Propylbenzene 0.0250 0.0260 0.0267 104 107 79.0-120 2.46 20

Styrene 0.0250 0.0278 0.0281 111 112 78.0-124 0.950 20

1,1,1,2-Tetrachloroethane 0.0250 0.0251 0.0256 101 102 75.0-122 1.87 20

1,1,2,2-Tetrachloroethane 0.0250 0.0243 0.0245 97.3 98.1 71.0-122 0.810 20

1,1,2-Trichlorotrifluoroethane 0.0250 0.0296 0.0305 119 122 61.0-136 2.86 20

Tetrachloroethene 0.0250 0.0267 0.0271 107 109 70.0-127 1.71 20

Toluene 0.0250 0.0250 0.0255 100 102 77.0-120 1.72 20

1,2,3-Trichlorobenzene 0.0250 0.0262 0.0266 105 106 61.0-133 1.70 20

1,2,4-Trichlorobenzene 0.0250 0.0271 0.0271 108 108 69.0-129 0.220 20

1,1,1-Trichloroethane 0.0250 0.0266 0.0267 106 107 68.0-122 0.340 20

1,1,2-Trichloroethane 0.0250 0.0256 0.0258 102 103 78.0-120 0.970 20

Trichloroethene 0.0250 0.0260 0.0268 104 107 78.0-120 3.14 20

Trichlorofluoromethane 0.0250 0.0292 0.0299 117 120 56.0-137 2.24 20

1,2,3-Trichloropropane 0.0250 0.0252 0.0260 101 104 72.0-124 3.00 20

1,2,4-Trimethylbenzene 0.0250 0.0261 0.0267 104 107 75.0-120 2.18 20

1,2,3-Trimethylbenzene 0.0250 0.0256 0.0262 103 105 75.0-120 2.03 20

1,3,5-Trimethylbenzene 0.0250 0.0258 0.0261 103 104 75.0-120 0.990 20

Vinyl chloride 0.0250 0.0284 0.0295 114 118 64.0-133 3.83 20

Xylenes, Total 0.0750 0.0792 0.0803 106 107 77.0-120 1.38 20

    (S) Toluene-d8    101 102 89.0-112     

    (S) Dibromofluoromethane    102 102 80.0-119     

    (S) 4-Bromofluorobenzene    103 102 85.0-114     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954746
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 8 9 1 1 7 4 - 0 1

Method Blank (MB)

(MB) R3198877-1  02/23/17 12:15

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Diesel Range Organics (DRO) U 0.0833 0.250

Residual Range Organics (RRO) U 0.167 0.500

    (S) o-Terphenyl 117   52.0-156

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3198877-2  02/23/17 12:31 • (LCSD) R3198877-3  02/23/17 12:47

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Diesel Range Organics (DRO) 0.750 0.837 0.817 112 109 50.0-150 2.41 20

Residual Range Organics (RRO) 0.750 0.818 0.820 109 109 50.0-150 0.280 20

    (S) o-Terphenyl    123 118 52.0-156     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954491
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 / M S )  b y  M e t h o d  8 2 7 0 C - S I M L 8 9 1 1 7 4 - 0 1

Method Blank (MB)

(MB) R3199144-2  02/23/17 14:17

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/l mg/l mg/l

Anthracene U 0.0000140 0.0000500

Acenaphthene U 0.0000100 0.0000500

Acenaphthylene U 0.0000120 0.0000500

Benzo(a)anthracene 0.00000725 J 0.00000410 0.0000500

Benzo(a)pyrene U 0.0000116 0.0000500

Benzo(b)fluoranthene 0.00000376 J 0.00000212 0.0000500

Benzo(g,h,i)perylene 0.00000410 J 0.00000227 0.0000500

Benzo(k)fluoranthene U 0.0000136 0.0000500

Chrysene U 0.0000108 0.0000500

Dibenz(a,h)anthracene U 0.00000396 0.0000500

Fluoranthene U 0.0000157 0.0000500

Fluorene U 0.00000850 0.0000500

Indeno(1,2,3-cd)pyrene U 0.0000148 0.0000500

Naphthalene 0.0000341 J 0.0000198 0.000250

Phenanthrene U 0.00000820 0.0000500

Pyrene U 0.0000117 0.0000500

1-Methylnaphthalene U 0.00000821 0.000250

2-Methylnaphthalene U 0.00000902 0.000250

2-Chloronaphthalene U 0.00000647 0.000250

    (S) Nitrobenzene-d5 113   31.0-160

    (S) 2-Fluorobiphenyl 116   48.0-148

    (S) p-Terphenyl-d14 125   37.0-146

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3199144-3  02/23/17 14:40 • (LCSD) R3199144-1  02/23/17 13:54

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Anthracene 0.00200 0.00255 0.00232 128 116 64.0-142 9.59 20

Acenaphthene 0.00200 0.00254 0.00217 127 108 66.0-132 15.9 20

Acenaphthylene 0.00200 0.00259 0.00218 129 109 65.0-132 17.3 20

Benzo(a)anthracene 0.00200 0.00264 0.00224 132 112 59.0-134 16.3 20

Benzo(a)pyrene 0.00200 0.00271 0.00225 135 113 61.0-145 18.4 20

Benzo(b)fluoranthene 0.00200 0.00261 0.00222 131 111 57.0-136 16.0 20

Benzo(g,h,i)perylene 0.00200 0.00280 0.00243 140 122 54.0-140 13.9 20

Benzo(k)fluoranthene 0.00200 0.00274 0.00226 137 113 57.0-141 19.3 20

Chrysene 0.00200 0.00255 0.00218 128 109 63.0-140 15.5 20

Dibenz(a,h)anthracene 0.00200 0.00282 0.00243 141 121 49.0-141 15.0 20

Fluoranthene 0.00200 0.00266 0.00243 133 122 65.0-143 9.01 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954491
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 / M S )  b y  M e t h o d  8 2 7 0 C - S I M L 8 9 1 1 7 4 - 0 1

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3199144-3  02/23/17 14:40 • (LCSD) R3199144-1  02/23/17 13:54

 Spike Amount LCS Result LCSD Result LCS Rec. LCSD Rec. Rec. Limits LCS Qualifier LCSD Qualifier RPD RPD Limits

Analyte mg/l mg/l mg/l % % % % %

Fluorene 0.00200 0.00264 0.00219 132 110 64.0-129 J4 18.6 20

Indeno(1,2,3-cd)pyrene 0.00200 0.00280 0.00244 140 122 53.0-141 13.7 20

Naphthalene 0.00200 0.00233 0.00199 117 99.6 68.0-129 15.7 20

Phenanthrene 0.00200 0.00251 0.00232 125 116 62.0-132 7.59 20

Pyrene 0.00200 0.00259 0.00220 130 110 58.0-156 16.4 20

1-Methylnaphthalene 0.00200 0.00257 0.00212 129 106 68.0-137 19.1 20

2-Methylnaphthalene 0.00200 0.00237 0.00197 118 98.5 68.0-134 18.3 20

2-Chloronaphthalene 0.00200 0.00246 0.00205 123 103 65.0-129 18.0 20

    (S) Nitrobenzene-d5    126 115 31.0-160     

    (S) 2-Fluorobiphenyl    131 111 48.0-148     

    (S) p-Terphenyl-d14    129 114 37.0-146     
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND Not detected at the Reporting Limit (or MDL where applicable).
U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
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.
(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.

Rec. Recovery.

Qualifier Description

J The identification of the analyte is acceptable; the reported value is an estimate.
J4 The associated batch QC was outside the established quality control range for accuracy.
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ONE LAB. NATIONWIDE.ACCREDITATIONS & LOCATIONS
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 
lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.
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ANALYTICAL REPORT
February 28,  2017

Kennedy/Jenks Consultants

Sample Delivery Group: L891176

Samples Received: 02/18/2017

Project Number: 1696059-00/task06/04

Description: WA DOT Signals Maintenance

Site: SIGNALS

Report To: Julia Schwarz

32001 32nd Ave. S.,Ste. 100

Federal Way, WA  98001

Entire Report Reviewed By:

February 28,  2017

[Preliminary Report]

Mark W. Beasley
Technica l  Serv ice Representa t ive

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 ESC is 
performed per guidance provided in laboratory standard operating procedures: 060302, 060303, and 060304.

12065 Lebanon Rd    Mount Jul iet ,  TN 37122    615-758-5858    800-767-5859    www.esclabsciences.com

February 28,  2017

Mark W. Beasley
Technica l  Serv ice Representa t ive
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

B-1  5-6  L891176-01  Solid Alexander Lesher 02/17/17 11:50 02/18/17 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG954497 1 02/24/17 23:54 02/27/17 16:36 ACM

Total Solids by Method 2540 G-2011 WG954384 1 02/22/17 09:28 02/22/17 09:37 MEL

Volatile Organic Compounds (GC) by Method NWTPHGX WG954851 1 02/17/17 11:50 02/23/17 02:32 DWR

Volatile Organic Compounds (GC/MS) by Method 8260C WG954982 1 02/17/17 11:50 02/24/17 06:33 JHH

Collected by Collected date/time Received date/time

B-2 5-6  L891176-02  Solid Alexander Lesher 02/17/17 11:50 02/18/17 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG954497 1 02/24/17 23:54 02/27/17 16:49 ACM

Total Solids by Method 2540 G-2011 WG954384 1 02/22/17 09:28 02/22/17 09:37 MEL

Volatile Organic Compounds (GC) by Method NWTPHGX WG954851 1 02/17/17 11:50 02/23/17 02:53 DWR

Volatile Organic Compounds (GC/MS) by Method 8260C WG954982 1 02/17/17 11:50 02/24/17 06:53 JHH

Collected by Collected date/time Received date/time

B-8  5-7  L891176-03  Solid Alexander Lesher 02/17/17 11:50 02/18/17 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7471A WG954191 1 02/21/17 12:32 02/22/17 09:20 NJB

Metals (ICP) by Method 6010C WG954552 1 02/22/17 09:21 02/22/17 15:41 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270D-SIM WG954473 1 02/22/17 03:18 02/22/17 19:25 CLG

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG954497 1 02/24/17 23:54 02/27/17 17:02 ACM

Total Solids by Method 2540 G-2011 WG954384 1 02/22/17 09:28 02/22/17 09:37 MEL

Volatile Organic Compounds (GC) by Method NWTPHGX WG954851 1.03 02/17/17 11:50 02/23/17 03:14 DWR

Volatile Organic Compounds (GC/MS) by Method 8260C WG954985 1 02/17/17 11:50 02/25/17 18:54 BMB

Collected by Collected date/time Received date/time

DUP-1  L891176-04  Solid Alexander Lesher 02/17/17 11:50 02/18/17 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Mercury by Method 7471A WG954191 1 02/21/17 12:32 02/22/17 09:23 NJB

Metals (ICP) by Method 6010C WG954552 1 02/22/17 09:21 02/22/17 15:44 ST

Semi Volatile Organic Compounds  (GC/MS) by Method 8270D-SIM WG954473 1 02/22/17 03:18 02/22/17 19:47 CLG

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG954497 1 02/24/17 23:54 02/27/17 17:16 ACM

Total Solids by Method 2540 G-2011 WG954387 1 02/21/17 15:43 02/21/17 16:02 KDW

Volatile Organic Compounds (GC) by Method NWTPHGX WG954851 1 02/17/17 11:50 02/23/17 03:35 DWR

Volatile Organic Compounds (GC/MS) by Method 8260C WG954985 1 02/17/17 11:50 02/25/17 19:11 BMB

Collected by Collected date/time Received date/time

B-3  5-6  L891176-05  Solid Alexander Lesher 02/17/17 11:50 02/18/17 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG954497 1 02/24/17 23:54 02/27/17 17:29 ACM

Total Solids by Method 2540 G-2011 WG954387 1 02/21/17 15:43 02/21/17 16:02 KDW

Volatile Organic Compounds (GC) by Method NWTPHGX WG954851 1 02/17/17 11:50 02/23/17 03:56 DWR

Volatile Organic Compounds (GC/MS) by Method 8260C WG954982 1 02/17/17 11:50 02/24/17 07:23 JHH
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ONE LAB. NATIONWIDE.SAMPLE SUMMARY

Collected by Collected date/time Received date/time

B-3  6-7  L891176-06  Solid Alexander Lesher 02/17/17 11:50 02/18/17 09:00

Method Batch Dilution Preparation Analysis Analyst

date/time date/time

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT WG954497 1 02/24/17 23:54 02/27/17 17:42 ACM

Total Solids by Method 2540 G-2011 WG954387 1 02/21/17 15:43 02/21/17 16:02 KDW

Volatile Organic Compounds (GC) by Method NWTPHGX WG954851 1 02/17/17 11:50 02/23/17 04:17 DWR

Volatile Organic Compounds (GC/MS) by Method 8260C WG954982 1 02/17/17 11:50 02/24/17 07:43 JHH
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ONE LAB. NATIONWIDE.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.  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]

Mark W. Beasley
Techn ica l  Se rv i ce  Represen ta t i ve
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 01
L 8 9 1 1 7 6

B-1  5-6
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 1 : 5 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 84.6 1 02/22/2017 09:37 WG954384

Volatile Organic Compounds (GC) by Method NWTPHGX

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Gasoline Range Organics-NWTPH ND 0.118 1 02/23/2017 02:32 WG954851

    (S) a,a,a-Trifluorotoluene(FID) 98.1 77.0-120 02/23/2017 02:32 WG954851

Volatile Organic Compounds (GC/MS) by Method 8260C

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Benzene ND 0.00118 1 02/24/2017 06:33 WG954982

Toluene ND 0.00591 1 02/24/2017 06:33 WG954982

Ethylbenzene ND 0.00118 1 02/24/2017 06:33 WG954982

Total Xylenes ND 0.00355 1 02/24/2017 06:33 WG954982

    (S) Toluene-d8 113 80.0-120 02/24/2017 06:33 WG954982

    (S) Dibromofluoromethane 108 74.0-131 02/24/2017 06:33 WG954982

    (S) a,a,a-Trifluorotoluene 98.5 80.0-120 02/24/2017 06:33 WG954982

    (S) 4-Bromofluorobenzene 81.1 64.0-132 02/24/2017 06:33 WG954982

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Diesel Range Organics (DRO) ND 4.73 1 02/27/2017 16:36 WG954497

Residual Range Organics (RRO) ND 11.8 1 02/27/2017 16:36 WG954497

    (S) o-Terphenyl 110 18.0-148 02/27/2017 16:36 WG954497
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 02
L 8 9 1 1 7 6

B-2 5-6
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 1 : 5 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 86.6 1 02/22/2017 09:37 WG954384

Volatile Organic Compounds (GC) by Method NWTPHGX

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Gasoline Range Organics-NWTPH ND 0.115 1 02/23/2017 02:53 WG954851

    (S) a,a,a-Trifluorotoluene(FID) 98.3 77.0-120 02/23/2017 02:53 WG954851

Volatile Organic Compounds (GC/MS) by Method 8260C

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Benzene ND 0.00115 1 02/24/2017 06:53 WG954982

Toluene ND 0.00577 1 02/24/2017 06:53 WG954982

Ethylbenzene ND 0.00115 1 02/24/2017 06:53 WG954982

Total Xylenes ND 0.00346 1 02/24/2017 06:53 WG954982

    (S) Toluene-d8 112 80.0-120 02/24/2017 06:53 WG954982

    (S) Dibromofluoromethane 109 74.0-131 02/24/2017 06:53 WG954982

    (S) a,a,a-Trifluorotoluene 98.6 80.0-120 02/24/2017 06:53 WG954982

    (S) 4-Bromofluorobenzene 82.7 64.0-132 02/24/2017 06:53 WG954982

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Diesel Range Organics (DRO) ND 4.62 1 02/27/2017 16:49 WG954497

Residual Range Organics (RRO) ND 11.5 1 02/27/2017 16:49 WG954497

    (S) o-Terphenyl 115 18.0-148 02/27/2017 16:49 WG954497

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kennedy/Jenks Consultants 1696059-00/task06/04 L891176 02/28/17 15:50 7 of 33

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kennedy/Jenks Consultants 1696059-00/task06/04 L891176 02/28/17 17:11 7 of 33



ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 9 1 1 7 6

B-8  5-7
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 1 : 5 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 93.8 1 02/22/2017 09:37 WG954384

Mercury by Method 7471A

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Mercury 0.0228 0.0213 1 02/22/2017 09:20 WG954191

Metals (ICP) by Method 6010C

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Arsenic 2.19 2.13 1 02/22/2017 15:41 WG954552

Barium 71.1 0.533 1 02/22/2017 15:41 WG954552

Cadmium ND 0.533 1 02/22/2017 15:41 WG954552

Chromium 35.7 1.07 1 02/22/2017 15:41 WG954552

Lead 5.48 0.533 1 02/22/2017 15:41 WG954552

Selenium ND 2.13 1 02/22/2017 15:41 WG954552

Silver ND 1.07 1 02/22/2017 15:41 WG954552

Volatile Organic Compounds (GC) by Method NWTPHGX

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Gasoline Range Organics-NWTPH ND 0.110 1.03 02/23/2017 03:14 WG954851

    (S) a,a,a-Trifluorotoluene(FID) 99.0 77.0-120 02/23/2017 03:14 WG954851

Volatile Organic Compounds (GC/MS) by Method 8260C

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Acetone ND 0.0533 1 02/25/2017 18:54 WG954985

Acrylonitrile ND 0.0107 1 02/25/2017 18:54 WG954985

Benzene ND 0.00107 1 02/25/2017 18:54 WG954985

Bromobenzene ND 0.00107 1 02/25/2017 18:54 WG954985

Bromodichloromethane ND 0.00107 1 02/25/2017 18:54 WG954985

Bromoform ND 0.00107 1 02/25/2017 18:54 WG954985

Bromomethane ND 0.00533 1 02/25/2017 18:54 WG954985

n-Butylbenzene ND 0.00107 1 02/25/2017 18:54 WG954985

sec-Butylbenzene ND 0.00107 1 02/25/2017 18:54 WG954985

tert-Butylbenzene ND J4 0.00107 1 02/25/2017 18:54 WG954985

Carbon tetrachloride ND 0.00107 1 02/25/2017 18:54 WG954985

Chlorobenzene ND J4 0.00107 1 02/25/2017 18:54 WG954985

Chlorodibromomethane ND 0.00107 1 02/25/2017 18:54 WG954985

Chloroethane ND 0.00533 1 02/25/2017 18:54 WG954985

2-Chloroethyl vinyl ether ND 0.0533 1 02/25/2017 18:54 WG954985

Chloroform ND 0.00533 1 02/25/2017 18:54 WG954985

Chloromethane ND 0.00267 1 02/25/2017 18:54 WG954985

2-Chlorotoluene ND 0.00107 1 02/25/2017 18:54 WG954985

4-Chlorotoluene ND 0.00107 1 02/25/2017 18:54 WG954985

1,2-Dibromo-3-Chloropropane ND 0.00533 1 02/25/2017 18:54 WG954985

1,2-Dibromoethane ND 0.00107 1 02/25/2017 18:54 WG954985

Dibromomethane ND 0.00107 1 02/25/2017 18:54 WG954985

1,2-Dichlorobenzene ND 0.00107 1 02/25/2017 18:54 WG954985

1,3-Dichlorobenzene ND 0.00107 1 02/25/2017 18:54 WG954985

1,4-Dichlorobenzene ND 0.00107 1 02/25/2017 18:54 WG954985

Dichlorodifluoromethane ND 0.00533 1 02/25/2017 18:54 WG954985

1,1-Dichloroethane ND 0.00107 1 02/25/2017 18:54 WG954985
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 9 1 1 7 6

B-8  5-7
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 1 : 5 0

Volatile Organic Compounds (GC/MS) by Method 8260C

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

1,2-Dichloroethane ND 0.00107 1 02/25/2017 18:54 WG954985

1,1-Dichloroethene ND 0.00107 1 02/25/2017 18:54 WG954985

cis-1,2-Dichloroethene ND 0.00107 1 02/25/2017 18:54 WG954985

trans-1,2-Dichloroethene ND 0.00107 1 02/25/2017 18:54 WG954985

1,2-Dichloropropane ND 0.00107 1 02/25/2017 18:54 WG954985

1,1-Dichloropropene ND 0.00107 1 02/25/2017 18:54 WG954985

1,3-Dichloropropane ND 0.00107 1 02/25/2017 18:54 WG954985

cis-1,3-Dichloropropene ND 0.00107 1 02/25/2017 18:54 WG954985

trans-1,3-Dichloropropene ND 0.00107 1 02/25/2017 18:54 WG954985

2,2-Dichloropropane ND 0.00107 1 02/25/2017 18:54 WG954985

Di-isopropyl ether ND 0.00107 1 02/25/2017 18:54 WG954985

Ethylbenzene ND 0.00107 1 02/25/2017 18:54 WG954985

Hexachloro-1,3-butadiene ND 0.00107 1 02/25/2017 18:54 WG954985

Isopropylbenzene ND 0.00107 1 02/25/2017 18:54 WG954985

p-Isopropyltoluene ND J4 0.00107 1 02/25/2017 18:54 WG954985

2-Butanone (MEK) ND 0.0107 1 02/25/2017 18:54 WG954985

Methylene Chloride ND 0.00533 1 02/25/2017 18:54 WG954985

4-Methyl-2-pentanone (MIBK) ND 0.0107 1 02/25/2017 18:54 WG954985

Methyl tert-butyl ether ND 0.00107 1 02/25/2017 18:54 WG954985

Naphthalene ND 0.00533 1 02/25/2017 18:54 WG954985

n-Propylbenzene ND 0.00107 1 02/25/2017 18:54 WG954985

Styrene ND J4 0.00107 1 02/25/2017 18:54 WG954985

1,1,1,2-Tetrachloroethane ND 0.00107 1 02/25/2017 18:54 WG954985

1,1,2,2-Tetrachloroethane ND 0.00107 1 02/25/2017 18:54 WG954985

1,1,2-Trichlorotrifluoroethane ND 0.00107 1 02/25/2017 18:54 WG954985

Tetrachloroethene ND 0.00107 1 02/25/2017 18:54 WG954985

Toluene ND 0.00533 1 02/25/2017 18:54 WG954985

1,2,3-Trichlorobenzene ND 0.00107 1 02/25/2017 18:54 WG954985

1,2,4-Trichlorobenzene ND 0.00107 1 02/25/2017 18:54 WG954985

1,1,1-Trichloroethane ND 0.00107 1 02/25/2017 18:54 WG954985

1,1,2-Trichloroethane ND 0.00107 1 02/25/2017 18:54 WG954985

Trichloroethene ND 0.00107 1 02/25/2017 18:54 WG954985

Trichlorofluoromethane ND 0.00533 1 02/25/2017 18:54 WG954985

1,2,3-Trichloropropane ND 0.00267 1 02/25/2017 18:54 WG954985

1,2,4-Trimethylbenzene ND 0.00107 1 02/25/2017 18:54 WG954985

1,2,3-Trimethylbenzene ND 0.00107 1 02/25/2017 18:54 WG954985

Vinyl chloride ND 0.00107 1 02/25/2017 18:54 WG954985

1,3,5-Trimethylbenzene ND 0.00107 1 02/25/2017 18:54 WG954985

Xylenes, Total ND 0.00320 1 02/25/2017 18:54 WG954985

    (S) Toluene-d8 97.6 80.0-120 02/25/2017 18:54 WG954985

    (S) Dibromofluoromethane 100 74.0-131 02/25/2017 18:54 WG954985

    (S) 4-Bromofluorobenzene 106 64.0-132 02/25/2017 18:54 WG954985

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Diesel Range Organics (DRO) ND 4.27 1 02/27/2017 17:02 WG954497

Residual Range Organics (RRO) ND 10.7 1 02/27/2017 17:02 WG954497

    (S) o-Terphenyl 112 18.0-148 02/27/2017 17:02 WG954497
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 03
L 8 9 1 1 7 6

B-8  5-7
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 1 : 5 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270D-SIM

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Anthracene ND 0.00640 1 02/22/2017 19:25 WG954473

Acenaphthene ND 0.00640 1 02/22/2017 19:25 WG954473

Acenaphthylene ND 0.00640 1 02/22/2017 19:25 WG954473

Benzo(a)anthracene ND 0.00640 1 02/22/2017 19:25 WG954473

Benzo(a)pyrene ND 0.00640 1 02/22/2017 19:25 WG954473

Benzo(b)fluoranthene ND 0.00640 1 02/22/2017 19:25 WG954473

Benzo(g,h,i)perylene ND 0.00640 1 02/22/2017 19:25 WG954473

Benzo(k)fluoranthene ND 0.00640 1 02/22/2017 19:25 WG954473

Chrysene ND 0.00640 1 02/22/2017 19:25 WG954473

Dibenz(a,h)anthracene ND 0.00640 1 02/22/2017 19:25 WG954473

Fluoranthene ND 0.00640 1 02/22/2017 19:25 WG954473

Fluorene ND 0.00640 1 02/22/2017 19:25 WG954473

Indeno(1,2,3-cd)pyrene ND 0.00640 1 02/22/2017 19:25 WG954473

Naphthalene ND 0.0213 1 02/22/2017 19:25 WG954473

Phenanthrene ND 0.00640 1 02/22/2017 19:25 WG954473

Pyrene ND 0.00640 1 02/22/2017 19:25 WG954473

1-Methylnaphthalene ND 0.0213 1 02/22/2017 19:25 WG954473

2-Methylnaphthalene ND 0.0213 1 02/22/2017 19:25 WG954473

2-Chloronaphthalene ND 0.0213 1 02/22/2017 19:25 WG954473

    (S) Nitrobenzene-d5 76.2 14.0-149 02/22/2017 19:25 WG954473

    (S) 2-Fluorobiphenyl 76.2 34.0-125 02/22/2017 19:25 WG954473

    (S) p-Terphenyl-d14 74.5 23.0-120 02/22/2017 19:25 WG954473
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 9 1 1 7 6

DUP-1
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 1 : 5 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 93.6 1 02/21/2017 16:02 WG954387

Mercury by Method 7471A

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Mercury ND 0.0214 1 02/22/2017 09:23 WG954191

Metals (ICP) by Method 6010C

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Arsenic 6.22 2.14 1 02/22/2017 15:44 WG954552

Barium 102 0.534 1 02/22/2017 15:44 WG954552

Cadmium ND 0.534 1 02/22/2017 15:44 WG954552

Chromium 48.7 1.07 1 02/22/2017 15:44 WG954552

Lead 7.85 0.534 1 02/22/2017 15:44 WG954552

Selenium ND 2.14 1 02/22/2017 15:44 WG954552

Silver ND 1.07 1 02/22/2017 15:44 WG954552

Volatile Organic Compounds (GC) by Method NWTPHGX

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Gasoline Range Organics-NWTPH ND 0.107 1 02/23/2017 03:35 WG954851

    (S) a,a,a-Trifluorotoluene(FID) 98.4 77.0-120 02/23/2017 03:35 WG954851

Volatile Organic Compounds (GC/MS) by Method 8260C

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Acetone ND 0.0534 1 02/25/2017 19:11 WG954985

Acrylonitrile ND 0.0107 1 02/25/2017 19:11 WG954985

Benzene ND 0.00107 1 02/25/2017 19:11 WG954985

Bromobenzene ND 0.00107 1 02/25/2017 19:11 WG954985

Bromodichloromethane ND 0.00107 1 02/25/2017 19:11 WG954985

Bromoform ND 0.00107 1 02/25/2017 19:11 WG954985

Bromomethane ND 0.00534 1 02/25/2017 19:11 WG954985

n-Butylbenzene ND 0.00107 1 02/25/2017 19:11 WG954985

sec-Butylbenzene ND 0.00107 1 02/25/2017 19:11 WG954985

tert-Butylbenzene ND J4 0.00107 1 02/25/2017 19:11 WG954985

Carbon tetrachloride ND 0.00107 1 02/25/2017 19:11 WG954985

Chlorobenzene ND J4 0.00107 1 02/25/2017 19:11 WG954985

Chlorodibromomethane ND 0.00107 1 02/25/2017 19:11 WG954985

Chloroethane ND 0.00534 1 02/25/2017 19:11 WG954985

2-Chloroethyl vinyl ether ND 0.0534 1 02/25/2017 19:11 WG954985

Chloroform ND 0.00534 1 02/25/2017 19:11 WG954985

Chloromethane ND 0.00267 1 02/25/2017 19:11 WG954985

2-Chlorotoluene ND 0.00107 1 02/25/2017 19:11 WG954985

4-Chlorotoluene ND 0.00107 1 02/25/2017 19:11 WG954985

1,2-Dibromo-3-Chloropropane ND 0.00534 1 02/25/2017 19:11 WG954985

1,2-Dibromoethane ND 0.00107 1 02/25/2017 19:11 WG954985

Dibromomethane ND 0.00107 1 02/25/2017 19:11 WG954985

1,2-Dichlorobenzene ND 0.00107 1 02/25/2017 19:11 WG954985

1,3-Dichlorobenzene ND 0.00107 1 02/25/2017 19:11 WG954985

1,4-Dichlorobenzene ND 0.00107 1 02/25/2017 19:11 WG954985

Dichlorodifluoromethane ND 0.00534 1 02/25/2017 19:11 WG954985

1,1-Dichloroethane ND 0.00107 1 02/25/2017 19:11 WG954985
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 9 1 1 7 6

DUP-1
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 1 : 5 0

Volatile Organic Compounds (GC/MS) by Method 8260C

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

1,2-Dichloroethane ND 0.00107 1 02/25/2017 19:11 WG954985

1,1-Dichloroethene ND 0.00107 1 02/25/2017 19:11 WG954985

cis-1,2-Dichloroethene ND 0.00107 1 02/25/2017 19:11 WG954985

trans-1,2-Dichloroethene ND 0.00107 1 02/25/2017 19:11 WG954985

1,2-Dichloropropane ND 0.00107 1 02/25/2017 19:11 WG954985

1,1-Dichloropropene ND 0.00107 1 02/25/2017 19:11 WG954985

1,3-Dichloropropane ND 0.00107 1 02/25/2017 19:11 WG954985

cis-1,3-Dichloropropene ND 0.00107 1 02/25/2017 19:11 WG954985

trans-1,3-Dichloropropene ND 0.00107 1 02/25/2017 19:11 WG954985

2,2-Dichloropropane ND 0.00107 1 02/25/2017 19:11 WG954985

Di-isopropyl ether ND 0.00107 1 02/25/2017 19:11 WG954985

Ethylbenzene ND 0.00107 1 02/25/2017 19:11 WG954985

Hexachloro-1,3-butadiene ND 0.00107 1 02/25/2017 19:11 WG954985

Isopropylbenzene ND 0.00107 1 02/25/2017 19:11 WG954985

p-Isopropyltoluene ND J4 0.00107 1 02/25/2017 19:11 WG954985

2-Butanone (MEK) ND 0.0107 1 02/25/2017 19:11 WG954985

Methylene Chloride ND 0.00534 1 02/25/2017 19:11 WG954985

4-Methyl-2-pentanone (MIBK) ND 0.0107 1 02/25/2017 19:11 WG954985

Methyl tert-butyl ether ND 0.00107 1 02/25/2017 19:11 WG954985

Naphthalene ND 0.00534 1 02/25/2017 19:11 WG954985

n-Propylbenzene ND 0.00107 1 02/25/2017 19:11 WG954985

Styrene ND J4 0.00107 1 02/25/2017 19:11 WG954985

1,1,1,2-Tetrachloroethane ND 0.00107 1 02/25/2017 19:11 WG954985

1,1,2,2-Tetrachloroethane ND 0.00107 1 02/25/2017 19:11 WG954985

1,1,2-Trichlorotrifluoroethane ND 0.00107 1 02/25/2017 19:11 WG954985

Tetrachloroethene ND 0.00107 1 02/25/2017 19:11 WG954985

Toluene ND 0.00534 1 02/25/2017 19:11 WG954985

1,2,3-Trichlorobenzene ND 0.00107 1 02/25/2017 19:11 WG954985

1,2,4-Trichlorobenzene ND 0.00107 1 02/25/2017 19:11 WG954985

1,1,1-Trichloroethane ND 0.00107 1 02/25/2017 19:11 WG954985

1,1,2-Trichloroethane ND 0.00107 1 02/25/2017 19:11 WG954985

Trichloroethene ND 0.00107 1 02/25/2017 19:11 WG954985

Trichlorofluoromethane ND 0.00534 1 02/25/2017 19:11 WG954985

1,2,3-Trichloropropane ND 0.00267 1 02/25/2017 19:11 WG954985

1,2,4-Trimethylbenzene ND 0.00107 1 02/25/2017 19:11 WG954985

1,2,3-Trimethylbenzene ND 0.00107 1 02/25/2017 19:11 WG954985

Vinyl chloride ND 0.00107 1 02/25/2017 19:11 WG954985

1,3,5-Trimethylbenzene ND 0.00107 1 02/25/2017 19:11 WG954985

Xylenes, Total ND 0.00321 1 02/25/2017 19:11 WG954985

    (S) Toluene-d8 100 80.0-120 02/25/2017 19:11 WG954985

    (S) Dibromofluoromethane 98.7 74.0-131 02/25/2017 19:11 WG954985

    (S) 4-Bromofluorobenzene 104 64.0-132 02/25/2017 19:11 WG954985

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Diesel Range Organics (DRO) ND 4.28 1 02/27/2017 17:16 WG954497

Residual Range Organics (RRO) ND 10.7 1 02/27/2017 17:16 WG954497

    (S) o-Terphenyl 119 18.0-148 02/27/2017 17:16 WG954497
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 04
L 8 9 1 1 7 6

DUP-1
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 1 : 5 0

Semi Volatile Organic Compounds  (GC/MS) by Method 8270D-SIM

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Anthracene ND 0.00641 1 02/22/2017 19:47 WG954473

Acenaphthene ND 0.00641 1 02/22/2017 19:47 WG954473

Acenaphthylene ND 0.00641 1 02/22/2017 19:47 WG954473

Benzo(a)anthracene ND 0.00641 1 02/22/2017 19:47 WG954473

Benzo(a)pyrene ND 0.00641 1 02/22/2017 19:47 WG954473

Benzo(b)fluoranthene ND 0.00641 1 02/22/2017 19:47 WG954473

Benzo(g,h,i)perylene ND 0.00641 1 02/22/2017 19:47 WG954473

Benzo(k)fluoranthene ND 0.00641 1 02/22/2017 19:47 WG954473

Chrysene ND 0.00641 1 02/22/2017 19:47 WG954473

Dibenz(a,h)anthracene ND 0.00641 1 02/22/2017 19:47 WG954473

Fluoranthene ND 0.00641 1 02/22/2017 19:47 WG954473

Fluorene ND 0.00641 1 02/22/2017 19:47 WG954473

Indeno(1,2,3-cd)pyrene ND 0.00641 1 02/22/2017 19:47 WG954473

Naphthalene ND 0.0214 1 02/22/2017 19:47 WG954473

Phenanthrene ND 0.00641 1 02/22/2017 19:47 WG954473

Pyrene ND 0.00641 1 02/22/2017 19:47 WG954473

1-Methylnaphthalene ND 0.0214 1 02/22/2017 19:47 WG954473

2-Methylnaphthalene ND 0.0214 1 02/22/2017 19:47 WG954473

2-Chloronaphthalene ND 0.0214 1 02/22/2017 19:47 WG954473

    (S) Nitrobenzene-d5 79.4 14.0-149 02/22/2017 19:47 WG954473

    (S) 2-Fluorobiphenyl 85.0 34.0-125 02/22/2017 19:47 WG954473

    (S) p-Terphenyl-d14 83.8 23.0-120 02/22/2017 19:47 WG954473
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 05
L 8 9 1 1 7 6

B-3  5-6
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 1 : 5 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 95.2 1 02/21/2017 16:02 WG954387

Volatile Organic Compounds (GC) by Method NWTPHGX

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Gasoline Range Organics-NWTPH ND 0.105 1 02/23/2017 03:56 WG954851

    (S) a,a,a-Trifluorotoluene(FID) 98.7 77.0-120 02/23/2017 03:56 WG954851

Volatile Organic Compounds (GC/MS) by Method 8260C

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Benzene ND 0.00105 1 02/24/2017 07:23 WG954982

Toluene ND 0.00525 1 02/24/2017 07:23 WG954982

Ethylbenzene ND 0.00105 1 02/24/2017 07:23 WG954982

Total Xylenes ND 0.00315 1 02/24/2017 07:23 WG954982

    (S) Toluene-d8 113 80.0-120 02/24/2017 07:23 WG954982

    (S) Dibromofluoromethane 112 74.0-131 02/24/2017 07:23 WG954982

    (S) a,a,a-Trifluorotoluene 93.0 80.0-120 02/24/2017 07:23 WG954982

    (S) 4-Bromofluorobenzene 84.2 64.0-132 02/24/2017 07:23 WG954982

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Diesel Range Organics (DRO) ND 4.20 1 02/27/2017 17:29 WG954497

Residual Range Organics (RRO) ND 10.5 1 02/27/2017 17:29 WG954497

    (S) o-Terphenyl 106 18.0-148 02/27/2017 17:29 WG954497
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ONE LAB. NATIONWIDE.SAMPLE RESULTS - 06
L 8 9 1 1 7 6

B-3  6-7
C o l l e c t e d  d a t e / t i m e :   0 2 / 1 7 / 1 7  1 1 : 5 0

Total Solids by Method 2540 G-2011

 Result Qualifier Dilution Analysis Batch

Analyte % date / time

Total Solids 82.4 1 02/21/2017 16:02 WG954387

Volatile Organic Compounds (GC) by Method NWTPHGX

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Gasoline Range Organics-NWTPH ND 0.121 1 02/23/2017 04:17 WG954851

    (S) a,a,a-Trifluorotoluene(FID) 98.5 77.0-120 02/23/2017 04:17 WG954851

Volatile Organic Compounds (GC/MS) by Method 8260C

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Benzene ND 0.00121 1 02/24/2017 07:43 WG954982

Toluene ND 0.00607 1 02/24/2017 07:43 WG954982

Ethylbenzene ND 0.00121 1 02/24/2017 07:43 WG954982

Total Xylenes ND 0.00364 1 02/24/2017 07:43 WG954982

    (S) Toluene-d8 114 80.0-120 02/24/2017 07:43 WG954982

    (S) Dibromofluoromethane 107 74.0-131 02/24/2017 07:43 WG954982

    (S) a,a,a-Trifluorotoluene 96.7 80.0-120 02/24/2017 07:43 WG954982

    (S) 4-Bromofluorobenzene 82.7 64.0-132 02/24/2017 07:43 WG954982

Semi-Volatile Organic Compounds  (GC) by Method NWTPHDX-NO SGT

 Result (dry) Qualifier RDL (dry) Dilution Analysis Batch

Analyte mg/kg mg/kg date / time

Diesel Range Organics (DRO) ND 4.85 1 02/27/2017 17:42 WG954497

Residual Range Organics (RRO) ND 12.1 1 02/27/2017 17:42 WG954497

    (S) o-Terphenyl 114 18.0-148 02/27/2017 17:42 WG954497
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954384
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 8 9 1 1 7 6 - 0 1 , 0 2 , 0 3

Method Blank (MB)

(MB) R3198677-1  02/22/17 09:37

 MB Result MB Qualifier MB MDL MB RDL

Analyte % % %

Total Solids 0.00110

L891156-02 Original Sample (OS) • Duplicate (DUP)

(OS) L891156-02  02/22/17 09:37 • (DUP) R3198677-3  02/22/17 09:37

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte % % % %

Total Solids 75.3 76.0 1 0.949 5

Laboratory Control Sample (LCS)

(LCS) R3198677-2  02/22/17 09:37

 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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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954387
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 8 9 1 1 7 6 - 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3198447-1  02/21/17 16:02

 MB Result MB Qualifier MB MDL MB RDL

Analyte % % %

Total Solids 0.00120

L891102-02 Original Sample (OS) • Duplicate (DUP)

(OS) L891102-02  02/21/17 16:02 • (DUP) R3198447-3  02/21/17 16:02

 Original Result DUP Result Dilution DUP RPD DUP Qualifier DUP RPD Limits

Analyte % % % %

Total Solids 84.8 84.8 1 0.0342 5

Laboratory Control Sample (LCS)

(LCS) R3198447-2  02/21/17 16:02

 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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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954191
M e r c u r y  b y  M e t h o d  7 4 7 1 A L 8 9 1 1 7 6 - 0 3 , 0 4

Method Blank (MB)

(MB) R3198463-1  02/22/17 08:58

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Mercury U 0.0028 0.0200

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3198463-2  02/22/17 09:00 • (LCSD) R3198463-3  02/22/17 09:03

 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 % % % % %

Mercury 0.300 0.276 0.262 92 87 80-120 5 20

L891185-14 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L891185-14  02/22/17 09:05 • (MS) R3198463-4  02/22/17 09:08 • (MSD) R3198463-5  02/22/17 09:18

 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 % % % % %

Mercury 0.300 ND 0.282 0.255 94 85 1 75-125 10 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954552
M e t a l s  ( I C P )  b y  M e t h o d  6 0 1 0 C L 8 9 1 1 7 6 - 0 3 , 0 4

Method Blank (MB)

(MB) R3198624-1  02/22/17 14:24

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Arsenic U 0.65 2.00

Barium 0.204 J 0.17 0.500

Cadmium U 0.07 0.500

Chromium U 0.14 1.00

Lead U 0.19 0.500

Selenium U 0.74 2.00

Silver U 0.28 1.00

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3198624-2  02/22/17 14:26 • (LCSD) R3198624-3  02/22/17 14:29

 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 % % % % %

Arsenic 100 100 101 100 101 80-120 1 20

Barium 100 103 104 103 104 80-120 1 20

Cadmium 100 100 101 100 101 80-120 1 20

Chromium 100 101 102 101 102 80-120 0 20

Lead 100 100 101 100 101 80-120 1 20

Selenium 100 99.8 101 100 101 80-120 1 20

Silver 20.0 17.9 18.1 90 91 80-120 1 20

L890920-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L890920-01  02/22/17 14:32 • (MS) R3198624-6  02/22/17 14:40 • (MSD) R3198624-7  02/22/17 14:43

 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 % % % % %

Arsenic 1.00 ND 112 91.1 112 91 100 75-125 0 20

Barium 1.00 142 227 233 86 91 100 75-125 2 20

Cadmium 1.00 ND 98.9 97.7 99 98 100 75-125 1 20

Chromium 1.00 ND 106 107 106 107 100 75-125 1 20

Lead 1.00 314 379 396 65 82 100 75-125 J6 4 20

Selenium 1.00 ND 79.4 ND 79 0 100 75-125 J6 0 20

Silver 0.200 ND ND ND 0 0 100 75-125 J6 J6 0 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954851
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 8 9 1 1 7 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3198916-3  02/22/17 19:28

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

TPHG C6 - C12 U 0.0339 0.100

    (S) a,a,a-Trifluorotoluene(FID) 100   77.0-120

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3198916-1  02/22/17 18:25 • (LCSD) R3198916-2  02/22/17 18:46

 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 % % % % %

TPHG C6 - C12 5.50 5.14 5.25 93.4 95.4 70.0-133 2.20 20

    (S) a,a,a-Trifluorotoluene(FID)    101 101 77.0-120     

L891145-05 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L891145-05  02/23/17 00:47 • (MS) R3198916-4  02/23/17 01:08 • (MSD) R3198916-5  02/23/17 01:29

 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 % % % % %

TPHG C6 - C12 5.50 ND 0.100 0.188 1.82 3.42 1 10.0-146 J6 J3 J6 61.0 30

    (S) a,a,a-Trifluorotoluene(FID)     98.1 97.6  77.0-120     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954982
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 C L 8 9 1 1 7 6 - 0 1 , 0 2 , 0 5 , 0 6

Method Blank (MB)

(MB) R3199095-3  02/23/17 23:52

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Benzene U 0.000270 0.00100

Ethylbenzene U 0.000297 0.00100

Toluene U 0.000434 0.00500

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 108   80.0-120

    (S) Dibromofluoromethane 100   74.0-131

    (S) a,a,a-Trifluorotoluene 89.1   80.0-120

    (S) 4-Bromofluorobenzene 76.9   64.0-132

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3199095-1  02/23/17 22:13 • (LCSD) R3199095-2  02/23/17 22:33

 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 0.0250 0.0261 0.0268 104 107 71.0-124 2.67 20

Ethylbenzene 0.0250 0.0219 0.0223 87.7 89.2 77.0-120 1.70 20

Toluene 0.0250 0.0257 0.0262 103 105 77.0-120 2.11 20

Xylenes, Total 0.0750 0.0646 0.0648 86.1 86.4 77.0-120 0.310 20

    (S) Toluene-d8    111 111 80.0-120     

    (S) Dibromofluoromethane    95.1 95.5 74.0-131     

    (S) a,a,a-Trifluorotoluene    98.6 96.9 80.0-120     

    (S) 4-Bromofluorobenzene    87.7 86.0 64.0-132     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954985
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 C L 8 9 1 1 7 6 - 0 3 , 0 4

Method Blank (MB)

(MB) R3199406-3  02/25/17 13:59

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Acetone U 0.0100 0.0500

Acrylonitrile U 0.00179 0.0100

Benzene U 0.000270 0.00100

Bromobenzene U 0.000284 0.00100

Bromodichloromethane U 0.000254 0.00100

Bromoform U 0.000424 0.00100

Bromomethane U 0.00134 0.00500

n-Butylbenzene U 0.000258 0.00100

sec-Butylbenzene U 0.000201 0.00100

tert-Butylbenzene U 0.000206 0.00100

Carbon tetrachloride U 0.000328 0.00100

Chlorobenzene U 0.000212 0.00100

Chlorodibromomethane U 0.000373 0.00100

Chloroethane U 0.000946 0.00500

2-Chloroethyl vinyl ether U 0.00234 0.0500

Chloroform U 0.000229 0.00500

Chloromethane U 0.000375 0.00250

2-Chlorotoluene U 0.000301 0.00100

4-Chlorotoluene U 0.000240 0.00100

1,2-Dibromo-3-Chloropropane U 0.00105 0.00500

1,2-Dibromoethane U 0.000343 0.00100

Dibromomethane U 0.000382 0.00100

1,2-Dichlorobenzene U 0.000305 0.00100

1,3-Dichlorobenzene U 0.000239 0.00100

1,4-Dichlorobenzene U 0.000226 0.00100

Dichlorodifluoromethane U 0.000713 0.00500

1,1-Dichloroethane U 0.000199 0.00100

1,2-Dichloroethane U 0.000265 0.00100

1,1-Dichloroethene U 0.000303 0.00100

cis-1,2-Dichloroethene U 0.000235 0.00100

trans-1,2-Dichloroethene U 0.000264 0.00100

1,2-Dichloropropane U 0.000358 0.00100

1,1-Dichloropropene U 0.000317 0.00100

1,3-Dichloropropane U 0.000207 0.00100

cis-1,3-Dichloropropene U 0.000262 0.00100

trans-1,3-Dichloropropene U 0.000267 0.00100

2,2-Dichloropropane U 0.000279 0.00100

Di-isopropyl ether U 0.000248 0.00100

Ethylbenzene U 0.000297 0.00100

Hexachloro-1,3-butadiene U 0.000342 0.00100
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954985
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 C L 8 9 1 1 7 6 - 0 3 , 0 4

Method Blank (MB)

(MB) R3199406-3  02/25/17 13:59

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Isopropylbenzene U 0.000243 0.00100

p-Isopropyltoluene U 0.000204 0.00100

2-Butanone (MEK) U 0.00468 0.0100

Methylene Chloride U 0.00100 0.00500

4-Methyl-2-pentanone (MIBK) U 0.00188 0.0100

Methyl tert-butyl ether U 0.000212 0.00100

Naphthalene U 0.00100 0.00500

n-Propylbenzene U 0.000206 0.00100

Styrene U 0.000234 0.00100

1,1,1,2-Tetrachloroethane U 0.000264 0.00100

1,1,2,2-Tetrachloroethane U 0.000365 0.00100

Tetrachloroethene U 0.000276 0.00100

Toluene U 0.000434 0.00500

1,1,2-Trichlorotrifluoroethane U 0.000365 0.00100

1,2,3-Trichlorobenzene U 0.000306 0.00100

1,2,4-Trichlorobenzene U 0.000388 0.00100

1,1,1-Trichloroethane U 0.000286 0.00100

1,1,2-Trichloroethane U 0.000277 0.00100

Trichloroethene U 0.000279 0.00100

Trichlorofluoromethane U 0.000382 0.00500

1,2,3-Trichloropropane U 0.000741 0.00250

1,2,3-Trimethylbenzene U 0.000287 0.00100

1,2,4-Trimethylbenzene U 0.000211 0.00100

1,3,5-Trimethylbenzene U 0.000266 0.00100

Vinyl chloride U 0.000291 0.00100

Xylenes, Total U 0.000698 0.00300

    (S) Toluene-d8 98.1   80.0-120

    (S) Dibromofluoromethane 93.7   74.0-131

    (S) 4-Bromofluorobenzene 104   64.0-132

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3199406-1  02/25/17 13:07 • (LCSD) R3199406-2  02/25/17 13:24

 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 % % % % %

Acetone 0.125 0.0603 0.0543 48.3 43.4 11.0-160 10.6 23

Acrylonitrile 0.125 0.112 0.106 89.3 84.5 61.0-143 5.51 20

Benzene 0.0250 0.0228 0.0229 91.2 91.5 71.0-124 0.340 20

Bromobenzene 0.0250 0.0255 0.0268 102 107 78.0-120 5.06 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954985
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 C L 8 9 1 1 7 6 - 0 3 , 0 4

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3199406-1  02/25/17 13:07 • (LCSD) R3199406-2  02/25/17 13:24

 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 % % % % %

Bromodichloromethane 0.0250 0.0235 0.0234 93.9 93.8 75.0-120 0.0600 20

Bromoform 0.0250 0.0275 0.0295 110 118 65.0-133 7.01 20

Bromomethane 0.0250 0.0308 0.0300 123 120 26.0-160 2.62 20

n-Butylbenzene 0.0250 0.0246 0.0225 98.4 90.0 73.0-126 8.92 20

sec-Butylbenzene 0.0250 0.0288 0.0301 115 120 75.0-121 4.48 20

tert-Butylbenzene 0.0250 0.0295 0.0317 118 127 74.0-122 J4 6.93 20

Carbon tetrachloride 0.0250 0.0252 0.0255 101 102 66.0-123 1.13 20

Chlorobenzene 0.0250 0.0291 0.0309 116 124 79.0-121 J4 6.14 20

Chlorodibromomethane 0.0250 0.0284 0.0307 114 123 74.0-128 7.93 20

Chloroethane 0.0250 0.0301 0.0297 121 119 51.0-147 1.49 20

2-Chloroethyl vinyl ether 0.125 0.181 0.185 145 148 10.0-160 1.82 22

Chloroform 0.0250 0.0244 0.0242 97.5 96.8 73.0-123 0.730 20

Chloromethane 0.0250 0.0204 0.0199 81.5 79.6 51.0-138 2.35 20

2-Chlorotoluene 0.0250 0.0285 0.0297 114 119 72.0-124 4.33 20

4-Chlorotoluene 0.0250 0.0276 0.0281 110 112 78.0-120 1.98 20

1,2-Dibromo-3-Chloropropane 0.0250 0.0249 0.0250 99.4 99.8 65.0-126 0.410 20

1,2-Dibromoethane 0.0250 0.0281 0.0297 112 119 78.0-122 5.38 20

Dibromomethane 0.0250 0.0257 0.0268 103 107 79.0-120 4.05 20

1,2-Dichlorobenzene 0.0250 0.0259 0.0265 104 106 80.0-120 2.28 20

1,3-Dichlorobenzene 0.0250 0.0297 0.0297 119 119 72.0-123 0.280 20

1,4-Dichlorobenzene 0.0250 0.0246 0.0238 98.3 95.2 77.0-120 3.12 20

Dichlorodifluoromethane 0.0250 0.0224 0.0217 89.4 86.7 49.0-155 3.09 20

1,1-Dichloroethane 0.0250 0.0228 0.0227 91.3 90.9 70.0-128 0.420 20

1,2-Dichloroethane 0.0250 0.0236 0.0236 94.4 94.2 69.0-128 0.150 20

1,1-Dichloroethene 0.0250 0.0317 0.0305 127 122 63.0-131 3.78 20

cis-1,2-Dichloroethene 0.0250 0.0238 0.0237 95.4 95.0 74.0-123 0.400 20

trans-1,2-Dichloroethene 0.0250 0.0239 0.0234 95.4 93.6 72.0-122 1.99 20

1,2-Dichloropropane 0.0250 0.0235 0.0243 93.9 97.2 75.0-126 3.44 20

1,1-Dichloropropene 0.0250 0.0241 0.0235 96.4 94.1 72.0-130 2.49 20

1,3-Dichloropropane 0.0250 0.0266 0.0283 106 113 80.0-121 6.50 20

cis-1,3-Dichloropropene 0.0250 0.0262 0.0261 105 104 80.0-125 0.460 20

trans-1,3-Dichloropropene 0.0250 0.0255 0.0249 102 99.7 75.0-129 2.23 20

2,2-Dichloropropane 0.0250 0.0217 0.0213 86.7 85.4 60.0-129 1.56 20

Di-isopropyl ether 0.0250 0.0208 0.0200 83.2 80.2 62.0-133 3.66 20

Ethylbenzene 0.0250 0.0273 0.0289 109 116 77.0-120 5.62 20

Hexachloro-1,3-butadiene 0.0250 0.0273 0.0254 109 102 68.0-128 7.01 20

Isopropylbenzene 0.0250 0.0273 0.0291 109 116 75.0-120 6.45 20

p-Isopropyltoluene 0.0250 0.0307 0.0314 123 126 74.0-125 J4 2.31 20

2-Butanone (MEK) 0.125 0.0863 0.0832 69.1 66.6 37.0-159 3.71 20

Methylene Chloride 0.0250 0.0222 0.0217 88.9 86.9 67.0-123 2.26 20
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954985
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 C L 8 9 1 1 7 6 - 0 3 , 0 4

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3199406-1  02/25/17 13:07 • (LCSD) R3199406-2  02/25/17 13:24

 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 % % % % %

4-Methyl-2-pentanone (MIBK) 0.125 0.130 0.131 104 105 60.0-144 0.850 20

Methyl tert-butyl ether 0.0250 0.0220 0.0212 87.8 84.7 66.0-125 3.64 20

Naphthalene 0.0250 0.0250 0.0248 99.9 99.3 64.0-125 0.610 20

n-Propylbenzene 0.0250 0.0277 0.0285 111 114 78.0-120 2.63 20

Styrene 0.0250 0.0298 0.0317 119 127 78.0-124 J4 6.17 20

1,1,1,2-Tetrachloroethane 0.0250 0.0291 0.0308 116 123 74.0-124 5.85 20

1,1,2,2-Tetrachloroethane 0.0250 0.0246 0.0261 98.4 105 73.0-120 6.03 20

Tetrachloroethene 0.0250 0.0282 0.0299 113 119 70.0-127 5.76 20

Toluene 0.0250 0.0238 0.0249 95.3 99.4 77.0-120 4.25 20

1,1,2-Trichlorotrifluoroethane 0.0250 0.0310 0.0305 124 122 64.0-135 1.53 20

1,2,3-Trichlorobenzene 0.0250 0.0271 0.0254 109 102 68.0-126 6.49 20

1,2,4-Trichlorobenzene 0.0250 0.0276 0.0245 110 98.2 70.0-127 11.8 20

1,1,1-Trichloroethane 0.0250 0.0240 0.0239 96.1 95.6 69.0-125 0.550 20

1,1,2-Trichloroethane 0.0250 0.0262 0.0277 105 111 78.0-120 5.57 20

Trichloroethene 0.0250 0.0278 0.0286 111 115 79.0-120 2.95 20

Trichlorofluoromethane 0.0250 0.0286 0.0273 114 109 59.0-136 4.34 20

1,2,3-Trichloropropane 0.0250 0.0287 0.0308 115 123 73.0-124 7.13 20

1,2,3-Trimethylbenzene 0.0250 0.0246 0.0247 98.6 99.0 76.0-120 0.390 20

1,2,4-Trimethylbenzene 0.0250 0.0281 0.0294 113 118 75.0-120 4.37 20

1,3,5-Trimethylbenzene 0.0250 0.0282 0.0294 113 117 75.0-120 4.01 20

Vinyl chloride 0.0250 0.0254 0.0244 102 97.7 63.0-134 3.97 20

Xylenes, Total 0.0750 0.0818 0.0863 109 115 77.0-120 5.35 20

    (S) Toluene-d8    98.7 97.6 80.0-120     

    (S) Dibromofluoromethane    95.9 95.5 74.0-131     

    (S) 4-Bromofluorobenzene    99.0 105 64.0-132     

L891177-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L891177-01  02/25/17 19:29 • (MS) R3199406-4  02/25/17 19:46 • (MSD) R3199406-5  02/25/17 20:03

 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 % % % % %

Acetone 0.160 ND 30.8 38.2 38.1 47.3 505 10.0-160 21.4 36

Acrylonitrile 0.160 ND 64.6 70.9 80.0 87.8 505 14.0-160 9.31 33

Benzene 0.0320 ND 13.7 13.8 84.9 85.2 505 13.0-146 0.300 27

Bromobenzene 0.0320 ND 15.9 16.1 98.8 99.8 505 10.0-149 1.07 33

Bromodichloromethane 0.0320 ND 14.0 14.5 86.5 90.0 505 15.0-142 3.93 28

Bromoform 0.0320 ND 17.1 17.8 106 110 505 10.0-147 3.89 31

Bromomethane 0.0320 ND 18.5 17.7 115 110 505 10.0-160 4.46 32

n-Butylbenzene 0.0320 ND 14.9 14.5 92.4 89.9 505 10.0-154 2.74 37
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954985
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 C L 8 9 1 1 7 6 - 0 3 , 0 4

L891177-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L891177-01  02/25/17 19:29 • (MS) R3199406-4  02/25/17 19:46 • (MSD) R3199406-5  02/25/17 20:03

 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 % % % % %

sec-Butylbenzene 0.0320 ND 18.2 17.8 112 109 505 10.0-151 2.50 36

tert-Butylbenzene 0.0320 ND 18.9 18.7 117 116 505 10.0-152 1.02 35

Carbon tetrachloride 0.0320 ND 15.0 14.6 93.1 90.6 505 13.0-140 2.73 30

Chlorobenzene 0.0320 ND 18.1 19.0 112 118 505 10.0-149 5.05 31

Chlorodibromomethane 0.0320 ND 17.9 18.5 111 115 505 12.0-147 3.09 29

Chloroethane 0.0320 ND 17.6 17.4 109 108 505 10.0-159 1.22 33

2-Chloroethyl vinyl ether 0.160 ND 110 114 136 141 505 10.0-160 3.87 32

Chloroform 0.0320 ND 14.8 14.7 91.4 91.1 505 18.0-148 0.410 28

Chloromethane 0.0320 ND 11.7 11.3 72.4 69.9 505 10.0-146 3.43 29

2-Chlorotoluene 0.0320 ND 17.8 18.1 110 112 505 10.0-151 1.46 35

4-Chlorotoluene 0.0320 ND 17.0 17.3 105 107 505 10.0-150 1.82 35

1,2-Dibromo-3-Chloropropane 0.0320 ND 15.8 15.7 97.7 97.1 505 10.0-149 0.570 34

1,2-Dibromoethane 0.0320 ND 17.5 18.4 108 114 505 14.0-145 5.00 28

Dibromomethane 0.0320 ND 16.0 16.6 99.0 103 505 18.0-144 3.98 27

1,2-Dichlorobenzene 0.0320 ND 16.2 16.2 100 100 505 10.0-153 0.280 34

1,3-Dichlorobenzene 0.0320 ND 18.1 18.4 112 114 505 10.0-150 1.66 35

1,4-Dichlorobenzene 0.0320 ND 15.1 15.3 93.6 94.5 505 10.0-148 0.930 34

Dichlorodifluoromethane 0.0320 ND 12.9 13.3 79.7 82.4 505 10.0-160 3.37 30

1,1-Dichloroethane 0.0320 ND 13.9 13.6 85.9 84.3 505 19.0-148 1.83 28

1,2-Dichloroethane 0.0320 ND 14.3 15.1 88.3 93.2 505 17.0-147 5.47 27

1,1-Dichloroethene 0.0320 ND 19.1 18.5 118 114 505 10.0-150 3.38 31

cis-1,2-Dichloroethene 0.0320 ND 14.5 14.4 89.5 89.2 505 16.0-145 0.410 28

trans-1,2-Dichloroethene 0.0320 ND 14.3 13.9 88.3 86.3 505 11.0-142 2.24 29

1,2-Dichloropropane 0.0320 ND 14.9 14.7 92.4 91.0 505 17.0-148 1.56 28

1,1-Dichloropropene 0.0320 ND 14.5 14.4 89.9 89.4 505 10.0-150 0.580 30

1,3-Dichloropropane 0.0320 ND 16.5 17.4 102 108 505 16.0-148 5.07 27

cis-1,3-Dichloropropene 0.0320 ND 15.5 16.4 96.3 102 505 13.0-150 5.61 28

trans-1,3-Dichloropropene 0.0320 ND 14.9 16.2 92.3 100 505 10.0-152 8.09 29

2,2-Dichloropropane 0.0320 ND 13.4 13.1 83.2 81.2 505 16.0-143 2.52 30

Di-isopropyl ether 0.0320 ND 12.4 12.3 77.0 76.4 505 16.0-149 0.740 28

Ethylbenzene 0.0320 ND 17.1 17.9 104 109 505 10.0-147 4.50 31

Hexachloro-1,3-butadiene 0.0320 ND 14.9 14.7 92.6 90.8 505 10.0-154 1.90 40

Isopropylbenzene 0.0320 ND 17.3 17.6 107 109 505 10.0-147 1.95 33

p-Isopropyltoluene 0.0320 ND 19.3 19.1 118 117 505 10.0-156 0.670 37

2-Butanone (MEK) 0.160 ND 49.4 55.5 61.2 68.7 505 10.0-160 11.7 33

Methylene Chloride 0.0320 ND 13.2 12.8 81.6 79.0 505 16.0-139 3.21 29

4-Methyl-2-pentanone (MIBK) 0.160 ND 82.4 84.6 102 105 505 12.0-160 2.67 32

Methyl tert-butyl ether 0.0320 ND 13.2 13.4 81.8 83.3 505 21.0-145 1.85 29

Naphthalene 0.0320 265 275 286 60.5 130 505 10.0-153 E E 4.01 36
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954985
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 C L 8 9 1 1 7 6 - 0 3 , 0 4

L891177-01 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L891177-01  02/25/17 19:29 • (MS) R3199406-4  02/25/17 19:46 • (MSD) R3199406-5  02/25/17 20:03

 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 % % % % %

n-Propylbenzene 0.0320 ND 17.5 17.5 108 108 505 10.0-151 0.110 34

Styrene 0.0320 ND 18.6 19.2 116 119 505 10.0-155 2.95 34

1,1,1,2-Tetrachloroethane 0.0320 ND 18.4 18.7 114 116 505 10.0-147 1.70 30

1,1,2,2-Tetrachloroethane 0.0320 ND 15.9 16.8 98.6 104 505 10.0-155 5.49 31

Tetrachloroethene 0.0320 ND 17.4 17.8 108 110 505 10.0-144 1.99 32

Toluene 0.0320 ND 14.8 15.1 91.9 93.4 505 10.0-144 1.62 28

1,1,2-Trichlorotrifluoroethane 0.0320 ND 18.6 18.2 115 113 505 10.0-153 1.87 33

1,2,3-Trichlorobenzene 0.0320 ND 15.2 16.2 94.4 100 505 10.0-153 5.81 40

1,2,4-Trichlorobenzene 0.0320 ND 15.5 15.6 96.1 96.6 505 10.0-156 0.570 40

1,1,1-Trichloroethane 0.0320 ND 14.6 14.2 90.7 88.0 505 18.0-145 3.00 29

1,1,2-Trichloroethane 0.0320 ND 16.1 17.4 100 108 505 12.0-151 7.61 28

Trichloroethene 0.0320 ND 17.1 16.7 106 104 505 11.0-148 2.37 29

Trichlorofluoromethane 0.0320 ND 17.1 16.4 106 101 505 10.0-157 4.64 34

1,2,3-Trichloropropane 0.0320 ND 18.6 19.3 115 120 505 10.0-154 4.04 32

1,2,3-Trimethylbenzene 0.0320 1.26 16.4 16.3 93.7 93.4 505 10.0-150 0.320 33

1,2,4-Trimethylbenzene 0.0320 1.63 19.1 19.0 108 108 505 10.0-151 0.440 34

1,3,5-Trimethylbenzene 0.0320 ND 18.1 18.0 109 108 505 10.0-150 0.530 33

Vinyl chloride 0.0320 ND 14.9 14.4 92.4 89.0 505 10.0-150 3.74 29

Xylenes, Total 0.0959 ND 51.8 53.1 105 107 505 10.0-150 2.44 31

    (S) Toluene-d8     98.6 98.4  80.0-120     

    (S) Dibromofluoromethane     94.1 96.0  74.0-131     

    (S) 4-Bromofluorobenzene     103 103  64.0-132     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954497
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 8 9 1 1 7 6 - 0 1 , 0 2 , 0 3 , 0 4 , 0 5 , 0 6

Method Blank (MB)

(MB) R3199602-1  02/27/17 12:25

 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 92.4   20.0-142

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3199602-2  02/27/17 12:39 • (LCSD) R3199602-3  02/27/17 12:52

 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 % % % % %

Diesel Range Organics (DRO) 30.0 25.2 27.7 84.0 92.2 50.0-150 9.28 20

Residual Range Organics (RRO) 30.0 19.2 20.8 63.9 69.3 50.0-150 8.07 20

    (S) o-Terphenyl    96.4 101 20.0-142     
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ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954473
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 / M S )  b y  M e t h o d  8 2 7 0 D - S I M L 8 9 1 1 7 6 - 0 3 , 0 4

Method Blank (MB)

(MB) R3198616-3  02/22/17 15:24

 MB Result MB Qualifier MB MDL MB RDL

Analyte mg/kg mg/kg mg/kg

Anthracene U 0.000600 0.00600

Acenaphthene U 0.000600 0.00600

Acenaphthylene U 0.000600 0.00600

Benzo(a)anthracene U 0.000600 0.00600

Benzo(a)pyrene U 0.000600 0.00600

Benzo(b)fluoranthene U 0.000600 0.00600

Benzo(g,h,i)perylene U 0.000600 0.00600

Benzo(k)fluoranthene U 0.000600 0.00600

Chrysene U 0.000600 0.00600

Dibenz(a,h)anthracene U 0.000600 0.00600

Fluoranthene U 0.000600 0.00600

Fluorene U 0.000600 0.00600

Indeno(1,2,3-cd)pyrene U 0.000600 0.00600

Naphthalene 0.00207 J 0.00200 0.0200

Phenanthrene U 0.000600 0.00600

Pyrene U 0.000600 0.00600

1-Methylnaphthalene U 0.00200 0.0200

2-Methylnaphthalene U 0.00200 0.0200

2-Chloronaphthalene U 0.00200 0.0200

    (S) p-Terphenyl-d14 77.6   23.0-120

    (S) Nitrobenzene-d5 79.4   14.0-149

    (S) 2-Fluorobiphenyl 84.4   34.0-125

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3198616-1  02/22/17 14:40 • (LCSD) R3198616-2  02/22/17 15:02

 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 % % % % %

Anthracene 0.0800 0.0651 0.0689 81.4 86.1 50.0-125 5.64 20

Acenaphthene 0.0800 0.0642 0.0659 80.3 82.4 52.0-120 2.65 20

Acenaphthylene 0.0800 0.0645 0.0667 80.7 83.4 51.0-120 3.33 20

Benzo(a)anthracene 0.0800 0.0602 0.0600 75.2 75.0 46.0-121 0.290 20

Benzo(a)pyrene 0.0800 0.0619 0.0631 77.3 78.9 42.0-121 1.97 20

Benzo(b)fluoranthene 0.0800 0.0568 0.0613 71.0 76.6 42.0-123 7.65 20

Benzo(g,h,i)perylene 0.0800 0.0612 0.0619 76.5 77.4 43.0-128 1.09 20

Benzo(k)fluoranthene 0.0800 0.0633 0.0628 79.1 78.6 45.0-128 0.660 20

Chrysene 0.0800 0.0611 0.0622 76.4 77.8 48.0-127 1.80 20

Dibenz(a,h)anthracene 0.0800 0.0618 0.0630 77.3 78.7 43.0-132 1.80 20

Fluoranthene 0.0800 0.0647 0.0676 80.9 84.5 49.0-129 4.30 20

1

Cp

2

Tc

3

Ss

4

Cn

5

Sr

6

Qc

7

Gl

8

Al

9

Sc

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kennedy/Jenks Consultants 1696059-00/task06/04 L891176 02/28/17 15:50 29 of 33

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kennedy/Jenks Consultants 1696059-00/task06/04 L891176 02/28/17 17:11 29 of 33



ONE LAB. NATIONWIDE.QUALITY CONTROL SUMMARYWG954473
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 / M S )  b y  M e t h o d  8 2 7 0 D - S I M L 8 9 1 1 7 6 - 0 3 , 0 4

Laboratory Control Sample (LCS) • Laboratory Control Sample Duplicate (LCSD)

(LCS) R3198616-1  02/22/17 14:40 • (LCSD) R3198616-2  02/22/17 15:02

 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 % % % % %

Fluorene 0.0800 0.0641 0.0658 80.2 82.3 50.0-120 2.63 20

Indeno(1,2,3-cd)pyrene 0.0800 0.0631 0.0644 78.8 80.4 44.0-131 2.04 20

Naphthalene 0.0800 0.0634 0.0659 79.2 82.4 50.0-120 3.94 20

Phenanthrene 0.0800 0.0599 0.0647 74.8 80.9 48.0-120 7.74 20

Pyrene 0.0800 0.0607 0.0609 75.9 76.2 48.0-135 0.340 20

1-Methylnaphthalene 0.0800 0.0667 0.0694 83.3 86.8 52.0-122 4.10 20

2-Methylnaphthalene 0.0800 0.0634 0.0657 79.2 82.2 52.0-120 3.67 20

2-Chloronaphthalene 0.0800 0.0637 0.0663 79.6 82.9 50.0-120 4.11 20

    (S) p-Terphenyl-d14    84.4 79.0 23.0-120     

    (S) Nitrobenzene-d5    92.4 77.8 14.0-149     

    (S) 2-Fluorobiphenyl    90.8 87.1 34.0-125     

L889642-06 Original Sample (OS) • Matrix Spike (MS) • Matrix Spike Duplicate (MSD)

(OS) L889642-06  02/22/17 21:15 • (MS) R3198616-4  02/22/17 21:37 • (MSD) R3198616-5  02/22/17 21:59

 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 % % % % %

Anthracene 0.0800 0.0102 0.0776 0.0764 84.3 82.8 1 20.0-136 1.55 24

Acenaphthene 0.0800 0.00153 0.0632 0.0645 77.1 78.7 1 29.0-124 2.03 20

Acenaphthylene 0.0800 U 0.0651 0.0667 81.4 83.4 1 35.0-120 2.44 20

Benzo(a)anthracene 0.0800 0.00430 0.0689 0.0672 80.7 78.7 1 13.0-132 2.39 27

Benzo(a)pyrene 0.0800 0.00236 0.0593 0.0602 71.2 72.3 1 14.0-138 1.42 27

Benzo(b)fluoranthene 0.0800 0.00502 0.0731 0.0677 85.1 78.3 1 10.0-129 7.64 31

Benzo(g,h,i)perylene 0.0800 0.0103 0.0458 0.0536 44.3 54.1 1 10.0-133 15.7 30

Benzo(k)fluoranthene 0.0800 U 0.0561 0.0601 70.2 75.2 1 15.0-131 6.91 27

Chrysene 0.0800 0.00832 0.0712 0.0661 78.6 72.3 1 15.0-137 7.35 25

Dibenz(a,h)anthracene 0.0800 0.00177 0.0450 0.0531 54.0 64.1 1 15.0-132 16.4 27

Fluoranthene 0.0800 0.0106 0.0919 0.0819 102 89.1 1 13.0-139 11.4 28

Fluorene 0.0800 0.00238 0.0683 0.0676 82.4 81.5 1 27.0-122 1.04 22

Indeno(1,2,3-cd)pyrene 0.0800 0.00287 0.0442 0.0533 51.7 63.0 1 11.0-133 18.6 29

Naphthalene 0.0800 0.0125 0.0825 0.0751 87.4 78.2 1 18.0-136 9.35 21

Phenanthrene 0.0800 0.0337 0.124 0.0972 113 79.3 1 15.0-133 24.2 25

Pyrene 0.0800 0.00851 0.0626 0.0580 67.6 61.9 1 11.0-146 7.57 29

1-Methylnaphthalene 0.0800 0.0247 0.109 0.0913 105 83.3 1 24.0-137 17.3 22

2-Methylnaphthalene 0.0800 0.0344 0.127 0.0974 116 78.8 1 23.0-136 J3 26.2 22

2-Chloronaphthalene 0.0800 U 0.0649 0.0664 81.1 83.0 1 36.0-120 2.36 20

    (S) p-Terphenyl-d14     71.8 76.5  23.0-120     

    (S) Nitrobenzene-d5     73.4 70.7  14.0-149     

    (S) 2-Fluorobiphenyl     81.1 87.2  34.0-125     
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ONE LAB. NATIONWIDE.GLOSSARY OF TERMS

Abbreviations and Definitions

SDG Sample Delivery Group.
MDL Method Detection Limit.
RDL Reported Detection Limit.
ND Not detected at the Reporting Limit (or MDL where applicable).
U Not detected at the Reporting Limit (or MDL where applicable).
RPD Relative Percent Difference.
(dry) Results are reported based on the dry weight of the sample. [this will only be present on a dry 

report basis for soils].
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.
(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.

Rec. Recovery.

Qualifier Description

E The analyte concentration exceeds the upper limit of the calibration range of the instrument 
established by the initial calibration (ICAL).

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.
J6 The sample matrix interfered with the ability to make any accurate determination; spike value is 

low.
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Our Locations

Alabama 40660

Alaska UST-080

Arizona AZ0612

Arkansas 88-0469

California 01157CA

Colorado TN00003

Conneticut PH-0197

Florida E87487

Georgia NELAP

Georgia 1 923

Idaho TN00003

Illinois 200008

Indiana C-TN-01

Iowa 364

Kansas E-10277

Kentucky 1 90010

Kentucky 2 16

Louisiana AI30792

Maine TN0002

Maryland 324

Massachusetts M-TN003

Michigan 9958

Minnesota 047-999-395

Mississippi TN00003

Missouri 340

Montana CERT0086

Nebraska NE-OS-15-05

Nevada TN-03-2002-34

New Hampshire 2975

New Jersey–NELAP TN002

New Mexico TN00003

New York 11742

North Carolina Env375

North Carolina 1 DW21704 

North Carolina 2 41

North Dakota R-140

Ohio–VAP CL0069

Oklahoma 9915

Oregon TN200002

Pennsylvania 68-02979

Rhode Island 221

South Carolina 84004

South Dakota n/a

Tennessee 1 4 2006

Texas T 104704245-07-TX

Texas 5 LAB0152

Utah 6157585858

Vermont VT2006

Virginia 109

Washington C1915

West Virginia 233

Wisconsin 9980939910

Wyoming A2LA

A2LA – ISO 17025 1461.01

Canada 1461.01

EPA–Crypto TN00003

AIHA 100789

DOD 1461.01

USDA S-67674

State Accreditations

Third Party & Federal Accreditations

ESC Lab Sciences is the only environmental laboratory accredited/certified to support your work nationwide from one location. One phone call, one point of contact, one laboratory. No other 
lab is as accessible or prepared to handle your needs throughout the country. Our capacity and capability from our single location laboratory is comparable to the collective totals of the 
network laboratories in our industry. The most significant benefit to our “one location” design is the design of our laboratory campus. The model is conducive to accelerated productivity, 
decreasing turn-around time, and preventing cross contamination, thus protecting sample integrity. Our focus on premium quality and prompt service allows us to be YOUR LAB OF CHOICE.

ESC Lab Sciences has sixty-four client support centers that provide sample pickup and/or the delivery of sampling supplies. If you would like assistance from one of our support offices, please 
contact our main office. ESC Lab Sciences performs all testing at our central laboratory.

1. Drinking Water   2. Underground Storage Tanks   3. Aquatic Toxicity   4. Chemical/Microbiological   5. Mold   n/a Accreditation not applicable

1461.02A2LA – ISO 17025 5

* Not all certifications held by the laboratory are applicable to the results reported in the attached report.

ACCOUNT: PROJECT: SDG: DATE/TIME: PAGE:

Kennedy/Jenks Consultants 1696059-00/task06/04 L891176 02/28/17 17:11 32 of 33

http://www.esclabsciences.com/technical/accreditations
http://www.esclabsciences.com/aboutus/locations.aspx




Appendix G 

Data Validation Summaries 



Page 1 of 2 
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FEBRUARY 2017 SAMPLING EVENT 
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Laboratory Report included in 
Data Validation Report Date Sample IDs 

ESC L891174 
Includes: NWTPHGX, VOCs, total and 
dissolved RCRA metals, NWTPHDX, and 
SVOCs 
A revised report was issued to report the 
analytical results to the method detection 
limit. 

17 April 2017 
 

Aqueous Sample: B-3 
Trip Blank:  TB-1 

 

Criteria (Yes or No) Comment 
Chain-of-Custody – Chain-of-custody 
protocol followed? 

Yes No analyses were requested on the chain-of-
custody.  The client was contacted and VOC 
were requested. 

Temperature Blank – Sample temperature 
criteria met? 

Yes Samples arrived at a temperature of 
2.9 degrees Celsius (°C), which is within the 
recommended temperature of 4°C ± 2°C. 

Holding times – Samples analyzed within 
specified holding time? 

Yes  

Laboratory method blank samples – 
Analytes present in method blank 
samples? 

Yes See Note 1 below. 

Field/Equipment blank samples – Analytes 
present in field/equipment blank samples? 

Not applicable No field/equipment blank samples were 
submitted with this batch of samples. 

Trip blank samples – Analytes present in 
trip blank samples? 

No  

Matrix spikes/matrix spike duplicate 
samples – Control limits met? 

Yes  

Surrogate percent recoveries – Control 
limits met? 

Yes  

Laboratory control sample – Control limits 
met? 

No See Note 2 below. 

Laboratory duplicate samples (if 
applicable) – Control limits met? 

Not applicable No laboratory duplicate samples were analyzed 
with this batch of samples.  

Field duplicate samples (if submitted) – 
Relative percent differences within control 
limits? 

Not applicable No field duplicate samples were submitted with 
this batch of samples.  

 
NOTES: 
 

1. Benzo(a)anthracene, benzo(b)fluoranthene, benzo(g,h,i)perylene, and naphthalene were detected in the 
SVOC method blank sample for batch WG954491 at concentrations of 0.00725J, 0.00376J, 0.00410J, and 
0.0341J µg/L, respectively.  Benzo(b)fluoranthene, benzo(g,h,i)perylene, and naphthalene were detected in 
sample B-3 at concentrations of 0.00369J, 0.00514J, and 0.0365J µg/L, respectively.   As these 
concentrations are below the reporting limit and near the method blank concentrations, the 
benzo(b)fluoranthene, benzo(g,h,i)perylene, and naphthalene concentrations for sample B-3 have been 
qualified as “U” (undetected) at the reported concentration.   
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2. The percent recoveries of bromomethane and acrolein in the VOC laboratory control sample for batch 
WG954807 were above the laboratory control limits.  As these compounds were not detected in the 
associated samples, no action was taken.   
The percent recoveries of fluorene in the SVOC laboratory control sample for batch WG954491 was slightly 
above the laboratory control limit.  As this compound was not detected in the associated sample, no action 
was taken. 
 

SUMMARY 
Overall, the findings with respect to the quality assurance/quality control (QA/QC) data do not adversely affect the 
use of the analytical results.  
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Laboratory Report included in 
Data Validation Report Date Sample IDs 

ESC L891176 
Includes: NWTPHGX, VOCs, RCRA 
metals, NWTPHDX, and SVOCs 

28 February 2017 
 

Soil Samples: B-1 5-6, B-2 5-6, B-8 5-7, 
B-3 5-6, B-3 6-7 
Field Duplicate: DUP-1 

 

Criteria (Yes or No) Comment 
Chain-of-Custody – Chain-of-custody 
protocol followed? 

Yes  

Temperature Blank – Sample temperature 
criteria met? 

Yes Samples arrived at a temperature of 
3.1 degrees Celsius (°C), which is within the 
recommended temperature of 4°C ± 2°C. 

Holding times – Samples analyzed within 
specified holding time? 

Yes  

Laboratory method blank samples – 
Analytes present in method blank 
samples? 

Yes See Note 1 below. 

Field/Equipment blank samples – Analytes 
present in field/equipment blank samples? 

Not applicable No field/equipment blank samples were 
submitted with this batch of samples. 

Trip blank samples – Analytes present in 
trip blank samples? 

Not applicable No trip blank samples were submitted with this 
batch of samples. 

Matrix spikes/matrix spike duplicate 
samples – Control limits met? 

No See Note 2 below. 

Surrogate percent recoveries – Control 
limits met? 

Yes  

Laboratory control sample – Control limits 
met? 

No See Note 3 below. 

Laboratory duplicate samples (if 
applicable) – Control limits met? 

Not applicable No laboratory duplicate samples were analyzed 
with this batch of samples.  

Field duplicate samples (if submitted) – 
Relative percent differences within control 
limits? 

Yes Sample DUP-1 is a duplicate of sample B-8 5-7.  
Relative percent differences were less than 
50 percent.  

 
NOTES: 
 

1. Barium was detected in the metals method blank sample for batch WG954552 at a concentration of 
0.204J mg/kg.  As barium in the associated samples were much greater than the method blank 
concentration, no action was taken. 
Naphthalene was detected in the metals method blank sample for batch WG954473 at a concentration of 
0.00207J mg/kg.  As naphthalene was not detected in the associated samples, no action was taken. 

2. The percent recoveries for lead, selenium, and silver in the metals matrix spike and/or matrix spike duplicate 
sample for batch WG954552 were outside the laboratory control limits.  The calculation of the lead recovery 
is not applicate as the lead concentration is much greater than the spiking concentration.  As the spiked 
sample was not a site-specific sample and the percent recoveries of the other metals for the laboratory 
control samples were within the control limits, no action was taken.   
The percent recovery of TPHG in the matrix spike samples for batch WG954851 was below the laboratory 
control limit; the relative percent difference was also above the control limit.  As the spiked sample was not a 
site-specific sample and the percent recovery of TPHG for the laboratory samples was within the control 
limit, no action was taken. 
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The relative percent difference for 2-methylnaphthalene in the SVOC matrix spike samples was above the 
laboratory control limit.  As the percent recovery of this compound in the matrix spike samples was within the 
control limit, no action was taken. 

3. The percent recoveries of tert-butylbenzene, chlorobenzene, p-isopropyltoluene, and styrene in the VOC 
laboratory control duplicate sample for batch WG954985 were above the laboratory control limits.  As these 
compounds were not detected in the associated samples, no action was taken.   
 

SUMMARY 
Overall, the findings with respect to the quality assurance/quality control (QA/QC) data do not adversely affect the 
use of the analytical results.  
 
 
 
 



Appendix H 

Waste Disposal Documentation 





17270 Woodinville Redmond Rd NE
Woodinville, WA 98072 Date Sent
425-527-9700 - Office 4/13/2017

Generator Name: Washington State Department of Ecology

Site Address: 3700 9th Ave S
Seattle, WA 98134

Generator Mailing Address: Department of Ecology 
Attn: Tamara Cardona, PhD

3190 160th Ave SE
Bellevue, WA 98008

Type of Site: WSDOT Maintenance Facility

# of Soil Drums: 1

# of Water Drums 1

Are drums on hard and flat ground, accessible with a drum dolly? Yes

Cascade - IDW
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