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1. Introduction  

On behalf of Chevron Environmental Management Company (Chevron) and King 

County, ARCADIS U.S., Inc. (ARCADIS) has prepared this Well Installation and Dual 

Phase Extraction (DPE) Pilot Test Report to document the actions performed at the at 

former Chevron Bulk Plant No. 100-1327 (the Site) along North Northlake Place and 

Woodlawn Avenue North, located at Facilities North/King County, Seattle, Washington 

(Metro). These activities were conducted to complete all requirements of the Metro-

Chevron-Ecology Consent Decree (CD) #99-2-08651-1SEA and Exhibit A – Cleanup 

Action Plan (CAP) at former Chevron Bulk Plant No. 100-1327 (the Site) located at 

Facilities North/King County, Seattle, Washington (Metro). These actions include the 

installation of monitoring wells, an investigation of petroleum hydrocarbon impacts in 

the soil, and the activities and results of the DPE pilot test. 

This report presents relevant background information, well installation activities, pilot 

test procedures, results and site-specific implementation considerations, in accordance 

with the Dual Phase Extraction and Additional Soil Investigation Work Plan submitted 

to the Washington State Department of Ecology (Ecology) on July 9, 2014 (ARCADIS 

2014). A map of the Site and surrounding area is presented on Figure 1. 

1.1 Report Organization 

The remaining sections of this work plan are presented as follows: 

• Section 2 summarizes the Site background and history.  

• Section 3 discusses the well installation and soil boring activities.  

• Section 4 discusses the DPE pilot test results.  

• Section 5 discusses conclusions and recommendations. 

2. Site Description and History 

The Site is located at 1602 North Northlake Way along the north shore of Lake Union 

in a mixed-use residential and commercial neighborhood. The property is divided into 

two operable areas: a North Yard located on the north side of North Northlake Way 

and a South Yard located adjacent to the north shore of Lake Union and south of North 

Northlake Way. The Site boundary as outlined in the CAP includes a public right of 
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way (ROW) between the North Yard and South Yard. All portions of the Site are shown 

on Figure 1. 

2.1 Site Subdivisions  

2.1.1 North Yard 

The portion of the Site that is located between North 34th Street (to the north) and 

North Northlake Place (to the south), and between Woodlawn Avenue North (to the 

west) and Densmore Avenue North (to the east) is defined as the North Yard. In 2007, 

the property development company Touchstone Corporation (Touchstone) entered 

into a prospective purchaser consent decree (PPCD) to perform additional cleanup 

activities and, in 2009, purchased the North Yard property. Touchstone began 

performing a remedial excavation in November 2014 for source removal of light non-

aqueous phase liquid (LNAPL). Prior to excavation it was estimated that LNAPL was 

distributed throughout the North Yard over an area of nearly 40,000 square feet. 

Following Touchstone’s excavation, the area where LNAPL may be present is 

estimated at approximately 900 square feet (ARCADIS 2014). The site is currently 

being dewatered in conjunction with current construction activities. 

2.1.2 South Yard 

The South Yard is bounded by Lake Union on the southwest, private property on the 

northwest, North Northlake Place on the northeast, and a property occupied by the 

Seattle Harbor Patrol on the southeast. 

2.1.3 Public Right of Way between North and South Yard 

The portion of the Site between the North Yard and South Yard at North Northlake 

Place and North Northlake Way is referred to as the public ROW in this report.  

2.1.4 Offsite Area and Adjacent Sites 

Other cleanup sites in the vicinity include but are not limited to Northlake Shipyard, 

with metals-impacted sediments as the primary medium of concern (Ecology, 1994), 

and the Gas Works Park site, with coal-tar (i.e., dense non-aqueous phase liquid 

[DNAPL]) and metals-impacted groundwater, soils, and sediments (Ecology, 2005). 

The Gas Works Park site also includes the Seattle Harbor Patrol, which previously had 
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underground storage tanks (USTs) and has been affected by migration of 

contaminants from Gas Works Park. 

2.2 Historical Site Use 

Between 1925 and 1927, Standard Oil of California (later Chevron) developed the 

North and South Yards as a marine bulk fuel storage and distribution facility. The North 

Yard included 11 aboveground storage tanks (ASTs), transfer piping, truck loading 

racks, and various small buildings. The petroleum product stored in the North Yard 

was linked to the South Yard fuel dock by underground piping. According to the CAP 

(Foster Wheeler, 1998), the ASTs historically stored gasoline, diesel, fuel oil, refined 

oil, gasoline distillates, and lubricating oils. 

Metro acquired the property in 1982 and used it for diesel fueling operations until April 

1992, when all remaining diesel products were removed from the Site. Only three truck 

deliveries of diesel were received in 1991 and according to Metro staff, no gasoline 

products were ever received or stored onsite by Metro. Metro decommissioned the 

fueling equipment in 1992 and used the property as a maintenance operations base 

until selling the North Yard as described in Section 2.2.1. 

2.2.1 North Yard 

The following summarizes the chronology of the North Yard: 

• 1925 – Standard Oil Company of California (later Chevron) developed the North 

Yard and reportedly constructed the ASTs and piping. 

• 1927 – Chevron constructed the garage along the northern boundary and the tank-

truck loading racks. 

• 1950 – Available maps show various small buildings and sheds associated with oil 

delivery on the southern portion on the North Yard. 

• 1982 – Metro purchased the property for diesel fueling operations. Metro also 

used the North Yard property for parking, private offices, lunch and meeting 

rooms, restrooms, locker rooms, record storage, and a woodworking and paint 

shop. 
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• 1992 – Metro decommissioned fueling equipment and cleaned and capped 

pipelines leading from the North Yard to the South Yard. 

• 1998 – Chevron, Metro, and Ecology entered into a CD for the Site. 

• 2007 – Touchstone and Ecology entered into a PPCD for the North Yard. 

• 2009 – Touchstone purchased the North Yard from Metro. 

• 2014 – Touchstone remedial excavation and development activities  

2.2.2 South Yard 

The following summarizes the chronology of the South Yard: 

• Prior to 1908 – Puget Sound Sheet Metal Works reportedly occupied the South 

Yard. A number of wood-frame buildings were reportedly present.  

• 1912 – A tannery reportedly occupied the South Yard until the late 1920s. 

• 1950 – Chevron used a building in the South Yard as a warehouse. 

• 1960 – Chevron and a chemical company (California Spray and Chemical 

Company) reportedly occupied the South Yard. No information on California Spray 

and Chemical Company activities is available. 

• 1982 – Metro purchased the South Yard property. Metro used the property in 

connection with its diesel fueling operations at the North Yard. Metro also used the 

South Yard property for storage of equipment and materials and for parking. 

• 1992 – Metro decommissioned fueling equipment and cleaned and capped 

pipelines leading from North Yard to South Yard. 

• 1998 – Chevron, Metro, and Ecology entered into a CD for the Site. 
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2.2.3 Public Right of Way between North and South Yard 

Two sets of subsurface piping were used to transfer product from the South Yard to 

the North Yard. In 1992, the subsurface piping was cleaned and capped at the south 

wall of the AST containment area. In 1998, an inspection of piping pits and pipe 

connections indicated no surface or shallow (within 0.5 foot) petroleum staining or 

detection in the eight locations tested. The subsurface piping that was closed in place 

is located under the former North Yard office area, beneath the South Yard and under 

the dock.  

3.  Well Installation and Soil Borings 

During the third quarter of 2014, ARCADIS over-drilled monitoring well MW-9 and 

replaced it with an extraction well (MW-9R) for the DPE pilot test. Additionally, three 

monitoring wells (EW-1, MW-29, and MW-30) were installed downgradient of MW-9R, 

and six soil borings (SB-1 through SB-6) were advanced. This section discusses these 

activities.  

3.1 Pre-Field Activities  

Prior to implementing field activities, the site-specific Health and Safety Plan (HASP) 

was modified and updated June 2014, for use by on-site personnel. The site-specific 

HASP addresses potential health and safety concerns and hazards that field personnel 

may encounter during the proposed field events. All personnel, including on-site 

subcontractors, were required to familiarize themselves with and sign the HASP. 

Prior to commencing field work, all applicable permits were obtained from the Seattle 

Department of Transportation. Copies of the approved ROW permits for well 

installation and soil borings are included in Appendix A. 

A detailed utility search was performed prior to initiating drilling to verify that proposed 

boring locations are not within a utility line or corridor. Three lines of evidence were 

gathered: One Call, private utility locator, and a review of utility as-built maps. In 

addition, each borehole was pre-cleared with a vacuum truck to 8 feet below ground 

surface (bgs).  
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3.2 Over-Drill and Replacement of MW-9 

On July 16, 2014, well MW-9 was over-drilled and reinstalled in the same location, as a 

6-inch-diameter well (MW-9R) to enhance DPE effectiveness. MW-9R was 

constructed to maximize the groundwater flow area, minimize the likelihood of well 

fouling with fine-grained sediment accumulation, and allow the use of a larger-diameter 

down-hole stinger or pump in the well. The borehole was advanced to a total depth of 

24 feet bgs and the screen interval of MW-9R mirrored that of MW-9, with a total depth 

of 22.5 feet bgs. MW-9R was constructed of 6-inch diameter schedule 40 polyvinyl 

chloride (PVC) with 0.02-inch slots from 22.5 to 12.5 feet bgs. The sand pack of 

#10/20 silica sand was placed around the well screen to 1 foot above the top of 

screen. Bentonite seal was installed above the sand pack followed by neat cement to 

completion. A locking, water-tight well plug and flush-mounted, 18-inch diameter, 

traffic-rated well box was installed at ground surface. 

During over-drilling, the drill cuttings were screened in the field for volatile organic 

compounds (VOCs) using a photoionization detector (PID), and were visually 

examined for the presence of LNAPL. PID readings, presence of LNAPL, soil types, 

and other pertinent geologic data were recorded on the boring logs included in 

Appendix B. A soil sample was collected for chemical analysis at the bottom of the 

boring (22.5-24 feet bgs). Analytical results are discussed in section 4.4 below. Field 

notes discussing drilling activities are included in Appendix C. 

3.3  Downgradient Monitoring Well Installation 

On July 15 and 16, 2014, three monitoring wells (EW-1, MW-29 and MW-30) were 

installed to monitor depth to water, measurable LNAPL and vacuum radius of influence 

(ROI) during the DPE events and collect performance monitoring data post-DPE 

implementation. Additionally, EW-1 was installed to potentially be used during DPE 

activities as an additional extraction well. The initial 8 feet of the boreholes were 

cleared using an air-knife and vacuum truck to reduce the potential for damage to 

underground utilities. The remainder of the soil boring was advanced using a hollow-

stem auger (HSA) methodology and sampled using decontaminated 1.5-foot split 

spoon samplers. 

EW-1, MW-29, and MW-30 are located approximately 5 feet southwest, 10 feet 

southwest, and 20 feet southeast of MW-9R, respectively, and are hydraulically 

downgradient of the extraction well. Monitoring well locations are identified on Figure 

1. EW-1, MW-29 and MW-30 boreholes were advanced to a total depth of 24 feet bgs 
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with the wells installed to a total depth of 22.5 feet bgs and constructed of 4-inch 

diameter schedule 40 PVC with 0.02-inch slots from 22.5 to 7.5 feet bgs. The sand 

pack of #10/20 silica sand was placed from 24 to 22.5 feet bgs and around the well 

screen to 1 foot above the top of screen. Bentonite seal was installed above the sand 

pack followed by neat cement to completion. A locking, water-tight well plug and flush-

mounted, 18-inch diameter, traffic-rated well box was installed at ground surface.  

During drilling, soil samples were collected for lithological description, screened for 

VOCs using a PID, and visually examined for the presence of LNAPL at 2.5-foot 

intervals from 2.5 feet bgs to the bottom of the boring (24 feet bgs). PID readings, soil 

types, and other pertinent geologic data were recorded on boring logs included as 

Appendix B. Soil samples were collected for chemical analysis in each boring at the 

groundwater interface, or smear zone (12.5 feet bgs), and at the bottom of the borings 

(22.5 feet bgs). Duplicate soil samples were collected from MW-29 at 12.5 feet bgs 

(DUP-1) and MW-30 at 12.5 (DUP-2) and submitted for laboratory analysis quality 

assurance. Analytical results are discussed below, in section 4.4. Field notes taken 

during drilling activities are included in Appendix C. 

3.4 Soil Boring Advancement 

On August 14 and 15, 2014, six soil borings were advanced. Two soil borings (SB-1 

and SB-2) were installed in Woodlawn Avenue North, adjacent to the location of former 

soil boring B-14 (SAIC, 2007), which contained concentrations of gasoline range 

organics (GRO) in excess of the cleanup level (CUL) at 12.5 feet bgs below or at the 

water table. Borings SB-3 through SB-6 were installed along the southern boundary of 

the North Yard, in North Northlake Place, to allow sampling in areas of historical soil 

exceedances at B-12 and B-23 at or near the water table (SAIC, 2007). The soil 

borings were advanced, as shown on Figure 1, between historical soil borings B-12 

and B-23, which contained concentrations of diesel range organics (DRO) in excess of 

the DRO CUL at a depths of 12.5 and 10 feet bgs, respectively. The initial 8 feet of the 

borehole were cleared using an air-knife and vacuum truck to reduce the potential for 

damage to underground utilities. The remainder of the soil boring was advanced using 

HSA methodology and sampled using decontaminated 1.5-foot split spoon samplers. 

Drilling augers and sampling tools were decontaminated after drilling in accordance 

with ARCADIS’s Field Equipment Decontamination Standard Operating Procedure 

(SOP). 

Samples were collected at depths previously reported as containing contaminants of 

concern (COCs) in excess of Site CULs and at other depths where field screening 
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indicated that LNAPL may be present. Field testing of soil samples for the presence of 

LNAPL and/or sheen was conducted. Field testing procedures consisted of placing a 

representative soil sample from the split spoon into a decontaminated stainless steel 

bowl. Clean water was then added to the soil sample enough to saturate the soil, 

which was then agitated to allow any free products to come out of the soil. The surface 

of the water was then observed for the presence of LNAPL or sheen. No LNAPL or 

sheen was observed during soil boring installation activities. During drilling, soil 

samples were collected for lithological description and potential chemical analysis at 

2.5-foot intervals from 2.5 feet bgs to the bottom of the boring (21.5 feet bgs). Soil 

analytical samples were collected at SB-1 through SB-4 from 12.5 feet bgs and at SB-

5 and SB-6 from 10 feet bgs. A duplicate soil sample was collected from SB-1 at 12.5 

feet bgs and submitted blind for laboratory analysis quality assurance. Soil boring logs 

are included in Appendix B and field notes are included in Appendix C. Soil analytical 

results are summarized in the following section.  

3.5 Soil Sample Analytical Results 

The soil samples were placed in laboratory-provided containers with appropriate 

preservatives and stored in an ice-chilled cooler prior to delivery to the analytical 

laboratory. Soil samples were analyzed for the following: 

• GRO by Northwest Method NWTPH-Gx,  

• DRO and heavy range organics (HO) by Northwest Method NWTPH-Dx, and 

• Benzene by Environmental Protection Agency (EPA) Method 8260B. 

The soil sample analytical results from soil samples collected from monitoring wells 

(EW-1, MW-29 and MW-30) and soil borings (SB-1 through SB-6) did not exceed the 

respective Site specific CULs developed in the Draft CAP (Foster Wheeler, 1998) with 

the exception of GRO detected in soil boring SB-1 at 12.5 feet bgs with a 

concentration of 6,700 milligrams per kilogram (mg/kg) and SB-2 at 12.5 feet bgs with 

a concentration of 21,000 mg/kg; however both samples were collected at or below the 

established groundwater level. All laboratory reporting limits were established below 

the respective site specific cleanup levels. Soil hydrocarbon analytical results are 

presented in Table 1 and Figure 2. Laboratory analytical reports are included in 

Appendix D. 
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3.6 Waste Disposal 

Soil cuttings and decontamination water were collected in labeled drums and 

temporarily stored onsite in the South Yard. Waste was removed from the Site on 

December 1, 2014 by Clean Harbors Environmental Services, and disposed of at 

appropriate waste facilities. 

3.7 Survey 

On October 30, 2014, all wells and soil borings drilled at the Site during this event were 

surveyed by Otak Inc. of Kirkland, WA, a licensed surveyor. The top of casing (TOC) 

elevation data is included in the well construction details presented in Table 2. 

4.  Dual Phase Extraction Pilot Test 

As proposed in the work plan (ARCADIS 2014), ARCADIS performed a DPE pilot test. 

The test began on January 5, 2015 and continued to January 8, 2015. Post-pilot test 

gauging activities continued after the end of extraction activities. The following sections 

of the report will outline the remedial approach, the setup and operation of the DPE 

system, and the post-event monitoring activities. 

4.1 Remedial Approach 

In November 2014, Touchstone conducted an excavation in the North Yard. The 

excavation was conducted as part of cleanup activities for source removal of LNAPL 

under the 2007 PPCD issued to Touchstone. Touchstone performed the remedial 

excavation such that remaining LNAPL would be located within a finite horizontal and 

vertical area immediately adjacent to MW-9R. Development activities began after 

excavation which included dewatering of the North Yard.  

To address this small area of remaining LNAPL in the immediate vicinity of MW-9R, 

DPE events were scheduled to be conducted while the North Yard was dewatered for 

excavation. During periods of falling water table conditions, like those that occur when 

Touchstone is dewatered the North Yard during excavation activities, LNAPL volume 

trapped in soil under two-phase conditions (water-saturated soil) located below the 

natural static water table is progressively exposed to three-phase conditions (air-water-

LNAPL) as the soil is desaturated. Under three-phase conditions, LNAPL droplets in 

the soil coalesce, and the LNAPL phase is more mobile for a given saturation than 

under two-phase conditions. This enhances the mobility of the LNAPL in the 
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desaturated soil interval and causes LNAPL thickness to increase when the water 

table elevation drops. As the water table falls, LNAPL recovery is more efficient via 

gravity drainage (fluid extraction events). In some cases, applied high vacuum in 

conjunction with fluid extraction (DPE configuration) can further enhance liquid 

drainage by improving the dewatering cone of depression around the extraction well. 

4.2 Dual Phase Extraction System and Equipment Setup 

Equipment for the DPE pilot test included a mobile DPE system trailer, temporary 

manifold, 2-inch conveyance hosing, 1-inch stinger hose, oil/water separator and a 

water storage tank. On January 4, 2015, one day prior to the field event, ARCADIS 

barricaded the parking strip exclusion zone to prevent parked vehicles from blocking 

the staging area. On January 5, 2015, the DPE system trailer was staged in the 

exclusion zone as shown on Figure 3. This location was determined prior to starting 

work in order to establish a work area that would not impact ongoing construction 

activities in the North Yard. The mobile trailer was placed within a secondary 

containment berm to ensure that impacted groundwater was not released back to the 

ground surface in case of a spill. A portable tow-behind diesel generator powered the 

system trailer and was staged in back of the trailer within secondary containment. 

Emergency shutoffs were reviewed and emergency equipment was placed in a 

marked location.  

The mobile trailer contained a 15 horsepower rotary claw blower capable of moving air 

at 270 cubic feet per minute at 22 inches of mercury vacuum. The blower extracted 

liquid and vapors through a system manifold to a vapor/liquid knockout tank. A pump 

capable of handling 15 gallons per minute (gpm) of water was onsite to transfer liquids 

into an oil/water separator. The purpose of the oil/water separator was to separate 

LNAPL from the extracted groundwater. A 630-gallon polyethylene tank was 

temporarily kept onsite to store recovered groundwater. The tank was staged just north 

of the DPE trailer within secondary containment. The water pump and polyethylene 

storage tank were not used during the DPE pilot test. 

A 2-inch diameter, reinforced, flexible PVC vacuum hose was connected from the 

wellhead to a 3-inch diameter temporary DPE manifold containing a vapor flow control 

valve, a sampling port, a vacuum gauge, and a port for air flow measurements. A 

system flow sheet displaying the sampling locations is provided as Figure 4, and 

system installation details are shown on Figure 5. The 2-inch diameter conveyance 

hose reduced to a 1-inch flexible PVC vacuum hose at the well head to be used as a 
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stinger in DPE test well, MW-9R. The wellhead was equipped with a jet pump well seal 

to allow for an airtight seal around the groundwater extraction stinger.  

4.3 Dual Phase Extraction Operation 

Prior to testing, wells EW-1, MW-9R, MW-29, and MW-30 were gauged for depth-to-

water and depth-to-bottom to obtain baseline measurements. LNAPL was not 

observed in any of the wells; baseline gauging data is included in Table 3. The water 

column in MW-9R was measured at 1.05 feet, so the stinger inlet was placed at a 

depth of 22.25 feet below TOC, approximately 6 inches above the bottom of the casing 

and 7 inches below the surface of the groundwater. When the test was started, a 

vacuum pressure of approximately 18.5 inches of mercury was applied to MW-9R and 

within 30 seconds all water in MW-9R had been evacuated.  

The DPE pilot test was conducted for a total of 26 hours over the course of four days, 

between January 5 and 8, 2015 during normal working hours. At the end of each field 

day, field personnel contacted the ARCADIS engineer to discuss results from the pilot 

test. System readings, including runtime, flow rates, VOC concentrations, flow totalizer 

values, and system vacuum, were measured periodically during the pilot test. These 

readings and measurements are outlined in the following section. 

4.4 Field and System Measurements 

During DPE operations, system parameters were collected every half hour on the first 

day of system operations and on an hourly basis for the remainder of the event. A 

description of parameters collected, how they were collected, and what the data was 

used for is presented below. Field notes collected during the pilot test are included in 

Appendix E. 

• Influent temperature and air speed were measured with an anemometer to 

calculate air flow rate; 

• Influent PID and system runtime readings were measured and, together with the 

previously calculated air flow rate, used to calculate mass removal; 

• Casing vacuum in extraction well MW-9R and response wells EW-1, MW-29, and 

MW-30 were used to calculate induced vacuum ROI; 

• Stinger, manifold, and knockout tank vacuums and response well groundwater 

elevations were recorded; 
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• Volumes of extracted groundwater and LNAPL were also proposed to be 

monitored; however, a limited amount of liquid was extracted from MW-9R. 

Influent flow rate was calculated, using the cross-sectional area of the influent 

conveyance pipe and the speed of the air travelling through it, to find the flow rate in 

actual cubic feet per minute. The influent temperature and vacuum was used to 

convert the flow rate to standard cubic feet per minute (SCFM). System flow rates 

during the pilot test ranged from approximately 62 SCFM to 74 SCFM with an average 

rate of approximately 71 SCFM. These values are summarized in Table F-1 and Chart 

F-1 in Appendix F. 

VOC concentrations were measured at the manifold using a PID. The concentrations 

ranged from 394 parts per million by volume (ppmv) to 789.4 ppmv. It appears VOC 

concentrations decreased over time. Based on system runtime, during the first 18 

hours of the test VOC measurements ranged approximately from 600 to 800 ppmv; for 

the remaining 8 hours, VOC measurements ranged from approximately 400 to 550 

ppmv. These readings are summarized in Table F-1 and Chart F-2 in Appendix F. 

Mass removal rates were calculated using the measured PID readings and calculated 

flow rates. Mass removal rates ranged from 8.82 pounds per day (lb/day) to 17.32 

lb/day. During the pilot test, approximately 15 pounds of VOCs were removed from 

MW-9R. Over the course of pilot testing, VOC concentrations generally decreased. 

Based on system runtime, during the first 18 hours of the test, VOC mass removal 

rates ranged from 13.25 to 17.32 lb/day; for the remaining 8 hours, VOC 

measurements ranged from 8.82 to 11.74 lb/day. These values are summarized in 

Table F-1, Chart F-3 and Chart F-4 in Appendix F. 

Applied or induced vacuum was recorded at each of the well heads during the pilot 

test. Vacuum readings generally decrease exponentially with distance. Therefore, in 

order to determine the ROI when the maximum sustainable vacuum was applied to 

MW-9R, the log of the average vacuum was plotted against the distance between MW-

9R and each of the response wells. For the purpose of presenting the effective ROI, 

vacuum influence was considered present at induced vacuum levels of 0.10 inches of 

water column (in. wc) or greater (Kostecki, Calabrese, and Bonazountas 1992). An 

average vacuum of 5.35 inches of mercury (74.3 in. wc) were applied to MW-9R during 

the pilot test. Average induced vacuum values of 9.51 and 0.85 in. wc were recorded 

at EW-1 and MW-29, respectively. Induced vacuum was not detected at MW-30 

greater than 0.01 inches of water column. These values determined an ROI of 33 feet. 
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Measured values are reported in Table F-1 and ROI calculations are presented in 

Chart F-5 in Appendix F. 

Stinger, manifold, and knockout tank vacuums were recorded during the pilot test but 

were not used for calculations. Response well groundwater elevations were recorded 

in order to observe drawdown and to check for the presence of LNAPL. No LNAPL 

was observed in the response wells during the pilot test. Measured values are reported 

in Table F-1 in Appendix F. 

4.5 Post-Event Monitoring 

On January 9, 2015, DPE pilot test equipment was demobilized from the Site and post-

event gauging began. Wells MW-9R, MW-29, MW-30, and EW-1 were gauged daily 

during the event and for two weeks following the event. Thereafter, they were gauged 

every two to three days for four additional weeks. The wells were gauged to determine 

the presence of LNAPL following the pilot test. No measurable LNAPL was observed 

during any of the gauging events. Groundwater elevations and PID readings were also 

recorded and are compiled in Table 3.  

5. Summary 

Two drilling events were conducted by ARCADIS during the third quarter of 2014 in 

order to facilitate a DPE pilot test event and confirm previous soil samples with COCs 

greater than the Site CULs.  Monitoring well MW-9 was over-drilled and replaced with 

extraction well MW-9R, monitoring wells EW-1, MW-29, and MW-30 were installed 

downgradient of MW-9R, and soil borings SB-1 through SB-6 were advanced.  During 

these drilling events, no soil impacts were noted in excess of the Site CULs within the 

unsaturated zone, as defined in the CAP. 

During the DPE pilot test conducted in the first quarter of 2015, limited groundwater 

was recovered due to low water levels, caused by nearby Touchstone dewatering 

activities. Approximately 15 pounds of VOCs were removed from the subsurface by 

vapor extraction. VOC concentrations and mass recovery rates appeared to decrease 

over time; higher values were observed during the first 18 hours of the 26 hours 

(based on test runtime). Based on the observed vacuum at MW-9R and nearby 

monitoring wells, the calculated ROI was 33 feet. 

LNAPL was not measured in monitoring wells EW-1, MW-9R, MW-29 and MW-30 

during baseline measurements, DPE pilot testing, and the six week gauging period 
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following DPE pilot testing activities. These wells will be added to the semi-annual 

groundwater monitoring program to monitor potential LNAPL in the area.  
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Table 1

Soil Hydrocarbons Analytical Results

 Former Chevron Bulk Plant #1001327
1602 North Northlake Place

Seattle, Washington

Depth
(feet bgs)

EW-1-12.5 7/15/2014 12.5 0.025 U 64 3.3 U 11 U
EW-1-22.5 7/15/2014 22.5 0.029 U 450 8.5 11 U
MW-9R-22.5 7/16/2014 22.5 0.035 U 1900 300 100
MW-29-12.5 7/15/2014 12.5 0.0004 U 4.2 110 75
DUP-1 (MW-29-12.5) 7/15/2014 12.5 0.0005 U 1.5 26 33
MW-29-22.5 7/15/2014 22.5 0.0004 U 0.9 U 3.2 U 11 U
MW-30-12.5 7/16/2014 12.5 0.028 U 46 310 670
DUP-2 (MW-30-12.5) 7/16/2014 12.5 0.030 U 46 270 1,000
MW-30-22.5 7/16/2014 22.5 0.0004 U 20 19 62
SB-1 12.5-13.5 8/13/2014 12.5-13.5 0.031 U 6,700 330 110
DUP-1 (SB-1 12.5-13.5) 8/13/2014 12.5-13.5 0.029 U 3,000 190 92
SB-2 12.5-13.5 8/13/2014 12.5-13.5 0.060 U 21,000 1,500 470
SB-3 12.5-13.5 8/13/2014 12.5-13.5 0.026 U 360 1,600 53 U
SB-4 12.5-13.5 8/13/2014 12.5-13.5 0.024 U 61 970 54 U
SB-5 10-11 8/14/2014 10-11' 0.085 1.7 3.3 U 11 U
SB-6 10-11 8/14/2014 10-11' 0.29 250 260 32

DUP = Duplicate
bgs = below ground surface
(mg/kg) = milligrams per kilogram
GRO = TPH as Gasoline Range Organics
DRO = TPH as Diesel Range Organics
HO = TPH as Heavy Oil Range Organics
U = Not detected, value shown is detection limit
TPH = Total Petroleum Hydrocarbons
EPA = Environmental Protection Agency
GRO analyzed by NWTPH-Gx
DRO and HO analyzed by NWTPH-Dx
BTEX analyzed by EPA Method 8021B

Analyte concentration exceeds site specific cleanup levels

NOTES
1 - Site specific cleanup levels developed in 1998 Draft Cleanup Action Plan.

(mg/kg)
Boring ID Date

Benzene GRO

Soil Cleanup Level1 4,530 4,520 5,140 5,780

DRO HO
(mg/kg) (mg/kg) (mg/kg)



Table 2
Construction Details

Former Chevron Bulk Plant #1001327
1602 North Northlake Place

Seattle, Washington

Well ID
Date of 

Installation
Total Depth    
(feet bgs)

Approximate 
Depth to Water 

(feet bgs)

Ground Surface 
Elevation            

(feet above msl)

Top of Casing 
Elevation            

(feet above msl)

Well Casing 
Diameter 
(inches)

Sreen Slot 
Diameter 
(inches)

Screened 
Interval         

(feet bgs)

Filter Pack 
Interval (feet 

bgs)

Bentonite 
Seal Interval                   

(feet bgs)
EW-1 07/16/14 24.0 13.5 35.60 35.05 4 0.020 7.5 - 22.5 6.5 - 24.0 2.0 - 6.5

MW-9R 07/15/14 24.0 13.5 36.60 36.33 6 0.020 12.5 - 22.5 11.5 - 24.0 2.0 - 11.5

MW-29 07/15/14 24.0 13.5 34.65 34.06 4 0.020 7.5 - 22.5 6.5 - 24.0 2.0 - 6.5

MW-30 07/16/14 24.0 13.5 34.12 33.45 4 0.020 7.5 - 22.5 6.5 - 24.0 2.0 - 6.5

SB-1 08/13/14 21.5 17.5 39.15 -- -- -- -- -- 3.0 - 21.5

SB-2 08/13/14 21.5 18.0 38.52 -- -- -- -- -- 3.0 - 21.5

SB-3 08/13/14 21.5 19.0 33.00 -- -- -- -- -- 3.0 - 21.5

SB-4 08/13/14 21.5 17.0 32.98 -- -- -- -- -- 3.0 - 21.5

SB-5 08/14/14 21.5 20.0 32.72 -- -- -- -- -- 3.0 - 21.5

SB-6 08/14/14 21.5 20.5 32.75 -- -- -- -- -- 3.0 - 21.5

Notes:

bgs = below ground surface

msl = mean sea level

-- = not applicable



Table 3
Event and Post-Event Gauging Data
Former Chevron Bulk Plant #1001327

1602 North Northlake Place
Seattle, Washington

Page 1 of 2

Well Number1 Depth to Depth to LNAPL Groundwater

(Well Casing Elevation) Date Groundwater2 LNAPL Thickness Elevation3

(feet above mean sea level) Measured (feet) (feet) (feet) (feet)
MW-9R 01/05/15 21.70 -- 0.00 14.63
(36.33) 01/06/15 21.61 -- 0.00 14.72

01/07/15 21.65 -- 0.00 14.68
01/08/15 21.50 -- 0.00 14.83
01/09/15 21.49 -- 0.00 14.84
01/12/15 21.74 -- 0.00 14.59
01/13/15 21.74 -- 0.00 14.59
01/14/15 21.76 -- 0.00 14.57
01/15/15 21.74 -- 0.00 14.59
01/16/15 21.65 -- 0.00 14.68
01/19/15 21.41 -- 0.00 14.92
01/20/15 21.50 -- 0.00 14.83
01/21/15 21.53 -- 0.00 14.80
01/22/15 21.64 -- 0.00 14.69
01/23/15 21.70 -- 0.00 14.63
01/26/15 21.69 -- 0.00 14.64
01/28/15 21.71 -- 0.00 14.62
01/30/15 21.50 -- 0.00 14.83
02/02/15 21.57 -- 0.00 14.76
02/06/15 21.63 -- 0.00 14.70
02/09/15 21.60 -- 0.00 14.73
02/20/15 21.63 -- 0.00 14.70

MW-29 01/05/15 18.80 -- 0.00 15.26
(34.06) 01/06/15 18.76 -- 0.00 15.30

01/07/15 18.82 -- 0.00 15.24
01/08/15 18.61 -- 0.00 15.45
01/09/15 18.61 -- 0.00 15.45
01/12/15 18.61 -- 0.00 15.45
01/13/15 18.63 -- 0.00 15.43
01/14/15 18.67 -- 0.00 15.39
01/15/15 18.50 -- 0.00 15.56
01/16/15 18.65 -- 0.00 15.41
01/19/15 18.67 -- 0.00 15.39
01/20/15 18.60 -- 0.00 15.46
01/21/15 18.53 -- 0.00 15.53
01/22/15 18.65 -- 0.00 15.41
01/23/15 18.79 -- 0.00 15.27
01/26/15 18.70 -- 0.00 15.36
01/28/15 18.78 -- 0.00 15.28
01/30/15 18.64 -- 0.00 15.42
02/02/15 18.59 -- 0.00 15.47
02/06/15 18.65 0.00 15.41
02/09/15 18.59 -- 0.00 15.47
02/20/15 19.26 -- 0.00 14.80

MW-30 01/05/15 18.68 -- 0.00 14.77
(33.45) 01/06/15 18.67 -- 0.00 14.78

01/07/15 18.70 -- 0.00 14.75
01/08/15 18.46 -- 0.00 14.99
01/09/15 18.50 -- 0.00 14.95
01/12/15 18.41 -- 0.00 15.04
01/13/15 18.45 -- 0.00 15.00



Table 3
Event and Post-Event Gauging Data
Former Chevron Bulk Plant #1001327

1602 North Northlake Place
Seattle, Washington

Page 2 of 2

Well Number1 Depth to Depth to LNAPL Groundwater

(Well Casing Elevation) Date Groundwater2 LNAPL Thickness Elevation3

(feet above mean sea level) Measured (feet) (feet) (feet) (feet)
MW-30 (continued) 01/14/15 18.61 -- 0.00 14.84

(33.45) 01/15/15 18.59 -- 0.00 14.86
01/16/15 18.50 -- 0.00 14.95
01/19/15 18.53 -- 0.00 14.92
01/20/15 18.50 -- 0.00 14.95
01/21/15 18.42 -- 0.00 15.03
01/22/15 18.60 -- 0.00 14.85
01/23/15 18.72 -- 0.00 14.73
01/26/15 18.55 -- 0.00 14.90
01/28/15 18.63 -- 0.00 14.82
01/30/15 18.47 -- 0.00 14.98
02/02/15 18.52 -- 0.00 14.93
02/06/15 18.55 -- 0.00 14.90
02/09/15 18.60 -- 0.00 14.85
02/20/15 19.18 -- 0.00 14.27

EW-1 01/05/15 21.70 -- 0.00 13.35
(35.05) 01/06/15 21.67 -- 0.00 13.38

01/07/15 21.65 -- 0.00 13.40
01/08/15 21.72 -- 0.00 13.33
01/09/15 21.70 -- 0.00 13.35
01/12/15 21.80 -- 0.00 13.25
01/13/15 21.76 -- 0.00 13.29
01/14/15 21.80 -- 0.00 13.25
01/15/15 21.80 -- 0.00 13.25
01/16/15 21.76 -- 0.00 13.29
01/19/15 21.58 -- 0.00 13.47
01/20/15 21.60 -- 0.00 13.45
01/21/15 21.65 -- 0.00 13.40
01/22/15 21.74 -- 0.00 13.31
01/23/15 21.80 -- 0.00 13.25
01/26/15 21.69 -- 0.00 13.36
01/28/15 21.74 -- 0.00 13.31
01/30/15 21.71 -- 0.00 13.34
02/02/15 21.63 -- 0.00 13.42
02/06/15 21.76 -- 0.00 13.29
02/09/15 21.70 -- 0.00 13.35
02/20/15 21.71 -- 0.00 13.34

Notes:

2Below top of casing.  

LNAPL = light non-aqueous phase liquid

"--" = not measured or not obtainable

1Well casing elevations listed in feet above mean sea level. Approximate monitoring well locations are shown on Figure 2. 

3Elevation referenced to Horizontal Datum NAD 83/98, State Plane Coordinates Washington North Zone and Vertical Datum NAVD 88

Bold data measured during dewatering of site
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Boring Logs 

 



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Remarks:

Project Number:
Data File:

Page: 1 of 2

Created/Edited by:10/23/2014Date:

0

5

10

0

-5

-10

KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

7/15/2014
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

24' bgs

SLM

MW-9R

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Original well box set in 2' of concrete surrounded by soil

Bentonite and Sand from original well construction

18" Flush-mount
Monument

6" Well Cap

Concrete

Bentonite Chiops

6'' Schedule 40
PVC Riser



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Page: 2 of 2

Created/Edited by:10/23/2014Date:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

7/15/2014
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

24' bgs

SLM

MW-9R

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Sand, trace silt and pebbles.  Sand is coarse to fine grain, poorly sorted,
pebbles are rounded, wet, dark brown, HCLO

Sand

0.020" Schedule
40 PVC Screen

1 22.5
-24

1.5 SW701.8

Same as Above



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:

S
am

pl
e 

R
un

 N
um

be
r

E
LE

V
A

T
IO

N

D
E

P
T

H

S
am

pl
e/

In
t/T

yp
e

B
lo

w
 C

ou
nt

s

G
eo

lo
gi

c 
C

ol
um

n

A
na

ly
tic

al
 S

am
pl

e

U
S

C
S

 C
od

e

N
-V

al
ue

P
ID

 H
ea

ds
pa

ce
 (

pp
m

)

R
ec

ov
er

y 
(f

ee
t)

Remarks:

Project Number:
Data File:

Page: 1 of 2

Created/Edited by:8/19/2014Date:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

7/16/2014
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

24' bgs

SLM

EW-1

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Top soil

Gravel, coarse grain sand, sorted, dry, light brown, no HCLO

Coarse Sand, trace gravel, well sorted, dry, dark brown, no HCLO

10" Flush-mount
Monument

4" Well Cap

Concrete

Bentonite Chiops

4'' Schedule 40
PVC Riser

24

HA

HA

1

5-
5.5

7.5-
8

10-
11.5

0.5

0.5

1.5

GS

SP9
12
12

0.0

0.0

0.0
Same as Above



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

7/16/2014
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

24' bgs

SLM

EW-1

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Silty Sand, medium grain sand, well sorted, wet, grey, HCLO

Sand

0.020" Schedule
40 PVC Screen

56

100

100

2

3

4

12.5
-14

17.5-
19

22.5
-24

1.5

1.5

1.5

SM

15
26
30

26
50/6

14
50/6

572

235.6

226

Same as Above - wet, grey, HCLO

Same as Above -  with cobbles



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

7/15/2014
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

24' bgs

SLM

MW-29

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

~ 4 inches Asphalt and 6 inches concrete

Sandy Gravel, medium to large rounded gravel, poorly sorted, coarse to fine
grain sand, dense, orange to brown, no HCLO

Gravelly Sand, medium to coarse grain sand, medium rounded gravel, dense,
brown, no HCLO

Sand and pebbles, medium to fine grain sand, poorly sorted, moist, brown, no
HCLO

10" Flush-mount
Monument

4" Well Cap

Concrete

Bentonite Chiops

4'' Schedule 40
PVC Riser

100

HA

HA

1

5-
5.5

7.5-
8

10-
11.5

0.5

0.5

1.5

GS

SG15
50/6

0.8

0.9

38.8



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

7/15/2014
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

24' bgs

SLM

MW-29

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Sand, trace pebbles, medium to fine sand, rounded, poortly sorted, wet, dark
borwn, no HCLO

Sand

0.020" Schedule
40 PVC Screen

100

33

100

2

3

4

12.5
-14

17.5
-19

22.5
-24

1.0

1.5

1.5

SW

21
50/6

11
14
19

31
50/6

34.8

1.9

0.6

Same as Above - moist to wet

Same as Above



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

7/16/2014
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

24' bgs

SLM

MW-30

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

~ 4 inches Asphalt and 6 inches concrete

Gravelly Sand, medium to coase sand with medium rounded gravel, brown,
moist, no HCLO

Pebbly Sand, sand fine to coarse, poorly sorted, medium rounded pebbles, light
brown, moist, no HCLO

10" Flush-mount
Monument

4" Well Cap

Concrete

Bentonite Chiops

4'' Schedule 40
PVC Riser

100

HA

HA

1

5-
5.5

7.5-
8

10-
11.5

0.5

0.5

1.5

SG

20
50/6

0.4

0.4

31.6

Same as Above



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

7/16/2014
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

24' bgs

SLM

MW-30

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Gravelly sand, sand fine to coarse, poorly sorted, gravel small to medium size
and rounded, brown, moist, no HCLO

Silty Sand, trace gravel, sorted, sand fine to medium grain, grey, wet, no HCLO

Sand

0.020" Schedule
40 PVC Screen

33

30

45

100

2

3

4

5

12.5
-14

15-
16.5

17.5-
19

22.5
-24

1.5

0.7

1.5

1.5

SW

SG

SM

15
15
18

15
15
15

15
20
25

50/6

10.9

11.3

14.1

1.7

Same as Above - moist to wet

Same as Above - wet



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

8/12/14 to 8/13/14
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

21.5' bgs

RL

SB-1

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Asphalt

Sand and Gravel - sand is fine to coarse grain, subangular, gravel is very small
pebble to cobble, subangular to rounded, poorly sorted, loose, possibly fill,
brown, no odor

Sand and some gravel - sand is fine to coarse grain, subangular, gravel is small
to large pebble, brown, no odor

Concrete

Bentonite Chips

33

HA

HA

HA

1

2.5-
3

5-
5.5

7.5-
8

10-
11.5

.5

.5

.5

1.0

SG

5
13
20

1.1

0.5

0.3

3.0

Same As Above

Same As Above



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

8/12/14 to 8/13/14
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

21.5' bgs

RL

SB-1

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Sand - change in lithology and color right at 12.5 feet bgs, fine to medium grain,
no gravel, grey, HCLO, no sheen

Sand and Gravel - change right at 16 feet bgs, sand is fine to coarse,
subangular, gravel is small pebble to large pebble, anagular to subrounded,
grey, HCLO, no sheen

Sand with trace gravel - sand is fine to medium grain, subangular, gravel is
small to medium pebble, grey with brown streaks, no odor or sheen.

Bentonite Chips

29

100

100

57

2

3

4

5

12-
13.5

15-
16.5

17.5-
19

20-
21.5

1.5

1.0

1.5

1.5

SW

SP

SG

SW

8
14
15

20
50/5

20
50/6

18
27
30

1700

998

262

6.8

Same As Above

Same As Above

Same As Above - with slight bio/sulfur odor



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

8/12/14 to 8/13/14
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

21.5' bgs

RL

SB-2

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Asphalt

Sand and Gravel - Sand fine to coarse grain, subangular, gravel very small
pebble to small cobble, rounded, possibly fill, brown, no odor

Concrete

Bentonite Chips

31

HA

HA

HA

1

2.5-
3

5-
5.5

7.5-
8

10-
11.5

.5

.5

.5

1.5

SG

12
15
16

0.9

1.4

0.6

8.4

Same As Above

Same As Above

Same As Above - brown with no odor



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

8/12/14 to 8/13/14
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

21.5' bgs

RL

SB-2

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Sand - fine to medium grain, subangular, grey, HCLO, no sheen

Sand - medium to coarse grain, subangular, grey, HCLO, no sheen

Sand with some gravel - sand fine to medium grain, subangular, gravel small
pebble to cobble, subrounded, grey HCLO, no sheen

Sand and Gravel - sand fine to medium grain, subangular, gravel small pebble
to cobble, angular to subrounded, grey, slight HCLO, no sheen

Bentonite Chips

35

50

100

51

2

3

4

5

12-
13.5

15-
16.5

17.5-
19

20-
21.5

1.5

1.5

1.0

1.0

SP

SW

11
15
20

17
20
30

18
50/6

18
21
30

625

>
2,500

529

559

157

Change in color to grey with HCLO, no sheen, lithology stayed the same

Same As Above



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

8/12/14 to 8/13/14
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

21.5' bgs

RL

SB-3

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

~ 4 inches Asphalt and 8 inches concrete

Sand with some gravel - sand is fine to medium grain, subangular, gravel is
pebble to large pebble with trace cobbles, subrounded, brown, no odor

Concrete

Bentonite Chips

100

HA

HA

HA

1

2.5-
3

5-
5.5

7.5-
8

10-
11.5

.5

.5

.5

1.0

SW

50/6

1.7

2.0

139

363

Same As Above - grey to brown, no odor

Same As Above - grey, HCLO, no sheen

Same As Above



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

8/12/14 to 8/13/14
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

21.5' bgs

RL

SB-3

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Sand with some Gravel - sand fine grain, subangular, gravel small to large
pebble, subangular to subrounded, grey, no odor

Bentonite Chips

100

100

100

100

2

3

4

5

12-
13.5

15-
16.5

17.5-
19

20-
21.5

1.0

1.0

1.0

1.5

SW

50/5

50/6

50/6

50/6

276

28.3

387

361

Same as Above - large cobble broken up in split spoon

Same As Above - with slight HCLO, no sheen

Same as Above



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:

S
am

pl
e 

R
un

 N
um

be
r

E
LE

V
A

T
IO

N

D
E

P
T

H

S
am

pl
e/

In
t/T

yp
e

B
lo

w
 C

ou
nt

s

G
eo

lo
gi

c 
C

ol
um

n

A
na

ly
tic

al
 S

am
pl

e

U
S

C
S

 C
od

e

N
-V

al
ue

P
ID

 H
ea

ds
pa

ce
 (

pp
m

)

R
ec

ov
er

y 
(f

ee
t)

Remarks:
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Data File:
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Created/Edited by:8/18/2014Date:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

8/11/14 to 8/13/14
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

21.5' bgs

RL

SB-4

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

~ 4 inches Asphalt and 8 inches concrete

Sand with some Gravel - sand fine to coarse, subangular, gravel small to large
pebble with trace cobbles, subangular to rounded, light brown, no odor.

Sand with little gravel - sand fine to medium grain, subangular, gravel small to
large pebble, subrounded, grey, HCLO, no sheen

Concrete

Bentonite Chips

100

HA

HA

HA

1

2.5-
3

5-
5.5

7.5-
8

10-
11.5

.5

.5

.5

1.0

SG

10
50/6

0.7

0.1

0.4

284

Same As Above - grey, no odor

Same As Above



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Project Number:
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Created/Edited by:8/18/2014Date:
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-20

KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

8/11/14 to 8/13/14
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

21.5' bgs

RL

SB-4

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Sand with some Silt and trace gravel - sand is very fine to fine grain, silt low
plasticity, gravel small to medium pebble, subrounded, grey, HCLO, no sheen

Sand with some Gravel and Silt - sand fine grain, subangualr, gravel small to
large pebble, rounded, silt low plasticity, grey, HCLO, no sheen

Bentonite Chips

100

100

100

100

2

3

4

5

12-
13.5

15-
16.5

17.5-
19

20-
21.5

1.0

1.5

1.5

1.5

SW

SM

SW

50/5

27
50/6

22
50/6

27
50/5

377

128

761

809

Same As Above

Same as Above



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Project Number:
Data File:

Page: 1 of 2

Created/Edited by:8/18/2014Date:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

8/11/14 to 8/14/14
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

21.5' bgs

RL

SB-5

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

~ 2 inches Asphalt and 8 inches concrete

Sand with trace Gravel - sand is fine to medium grain, subangular, gravel is
small to medium pebble, light brown, no odor

Sand with trace Gravel - sand is fine to medium grain, subangular, gravel is
small to large pebble, grey, HCLO, no sheen

Concrete

Bentonite Chips

100

HA

HA

HA

1

2.5-
3

5-
5.5

7.5-
8

9.5
-11

.5

.5

.5

1.5

SW

40
50/5

0.1

0.2

670

32.6

Same As Above

Same As Above - slight HCLO, no sheen



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Project Number:
Data File:
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Created/Edited by:8/18/2014Date:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

8/11/14 to 8/14/14
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

21.5' bgs

RL

SB-5

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Sand with some Gravel - sand is fine to medium grain, subangular, gravel is
small pebble to cobble, subrounded to angular, grey, HCLO, no sheen

Bentonite Chips
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100

100

100

2
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4

5
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SG

50/6

50/5

50/5

50/5

1,552

113

213

27.7

Same As Above - slight HCLO, no sheen

Same as Above - no HCLO or odor

Same as Above - no odor



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

8/11/14 to 8/14/14
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

21.5' bgs

RL

SB-6

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

~ 2 inches Asphalt and 10 inches concrete

Sand with trace silt and gravel - sand fine to medium grain, subangular, gravel
large pebble, rounded, grey to light brown, no odor

Sand with Gravel - sand fine to medium grain, subangular grain, gravel (~30%)
small to large pebbles, rounded to angular with trace large cobbles, grey to light
brown, no odor

Sand with little Gravel - sand fine to coarse, subangular, gravel small to medium
pebble, subrounded, grey, HCLO, no sheen

Concrete

Bentonite Chips

42

HA

HA

HA

1

2.5-
3

5-
5.5

7.5-
8

9.5
-11

.5

.5

.5

1.0

SW

SG

SW

15
21
21

0.1

0.0

330

1,252

Encountered a large cobble approcimately 10 to 12 inches

Same As Above - HCLO, no sheen



Date Start/Finish:
Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:

Northing:
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Project Number:
Data File:
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Created/Edited by:8/18/2014Date:
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KC Metro Terminal 100-1327, 1602
North Northlake Way, Seattle, WA

Curtis A.

8/11/14 to 8/14/14
Cascade Drilling

8'' Outer Diameter

Split Spoon

NE

21.5' bgs

RL

SB-6

Chevron EMC

Hollow Stem Auger

B0045799.0000

bgs = below ground surface
NM = Not Measured
ppm = parts per million
NE = Not Established
HA = Hand Auger
HCLO = Hydrocarbon like odor

RwL

Sand with some Gravel and trace silt - sand fine to medium grain, subangular,
gravel small to large pebble, subrounded, silt low plasticity, grey, slight HCLO,
no sheen

Sand and Grave with trace silt - sand fine grain, subangular, gravel small to
medium pebble, subrounded, silt no plasticity, grey, no odor

Sand and Gravel - sand medium to coarse grain, subangular, gravel small
pebble to cobble, rounded to subangular, grey, no odor

Bentonite Chips

27

33

100

100

2

3

4

5
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19
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1.0

SG

11
15
12

15
10
23

50/6

50/6

396

186

237

111

Same As Above - slight HCLO, no sheen
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Appendix D 

 

Soil Laboratory Report and 

Chain-of-Custody Documentation 

 



 
   

           

 
ANALYTICAL RESULTS 

 
Prepared by: 

 
Eurofins Lancaster Laboratories Environmental 

2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

Chevron 
L4310 

6001 Bollinger Canyon Road 
San Ramon CA 94583     

 
July 30, 2014 

 
Project:  1001327 

 
Submittal Date:  07/18/2014   
Group Number:  1490060  
PO Number:  0015143985 
Release Number:  ROEHL 

State of Sample Origin:  WA 
 

 
Client Sample Description                                                               Lancaster Labs (LL) # 
EW-1-12.5' NA Soil 7537978 
EW-1-22.5' NA Soil 7537979 
MW-29-12.5' NA Soil 7537980 
MW-29-22.5' NA Soil 7537981 
DUP-1 NA Soil 7537982 
MW-30-12.5' NA Soil 7537983 
MW-30-22.5' NA Soil 7537984 
MW-9R-22.5' NA Soil 7537985 
DUP-2 NA Soil 7537986 
  
 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the 
Laboratory Sample Analysis Record. 
 
 
 
ELECTRONIC 
COPY TO 

Arcadis Attn: Scott  Zorn 

ELECTRONIC 
COPY TO 

Arcadis Attn: Alan  Kahal 
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                                                                              Respectfully Submitted, 
                                                                               

 

 

 

  
 (717) 556-7258 
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LL Sample # SW 7537978
LL Group  # 1490060 
Account   # 11964 

Sample Description: EW-1-12.5' NA Soil 
                    Facility# 1001327 
                    1602 N Northlane Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 07/15/2014 09:15    by SM 

Submitted: 07/18/2014 09:45 

Chevron

Reported:  07/30/2014 16:04 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

SE112    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 46.590.02571-43-2 10237 
Reporting limits were raised due to interference from the sample matrix.

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 64 224.649.8n.a. 02005 

GC Petroleum 
Hydrocarbons w/Si 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

DRO C12-C24 w/Si Gel N.D. 13.3n.a. 12006 
HRO C24-C40 w/Si Gel N.D. 111n.a. 12006 

The reverse surrogate, capric acid, is present at <1%.

Wet Chemistry SM 2540 G-1997 % %

Moisture 8.3 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

46.59Andrea E Lando07/22/2014  03:11 Q142023AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied07/15/2014  09:15 2014199351251SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied07/15/2014  09:15 2014199351251SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

224.64Marie D 
Beamenderfer

07/22/2014  04:20 14202A31A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied07/15/2014  09:15 2014199351251SW-846 5035 GC-5g Field Preserved 
MeOH 

06647 

1Glorines Suarez-
Rivera 

07/23/2014  10:42 142020004A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil w/ 10g Si 
Gel 

12006 

1Kelli M Barto07/21/2014  14:30 142020004A1ECY 97-602 NWTPH-
Dx 06/97 

NW Dx soil w/ 10g column 12008 

1Scott W Freisher07/23/2014  19:57 14204820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7537979
LL Group  # 1490060 
Account   # 11964 

Sample Description: EW-1-22.5' NA Soil 
                    Facility# 1001327 
                    1602 N Northlane Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 07/15/2014 09:30    by SM 

Submitted: 07/18/2014 09:45 

Chevron

Reported:  07/30/2014 16:04 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

SE122    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 51.960.02971-43-2 10237 
Reporting limits were raised due to interference from the sample matrix.

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 450 927.7542n.a. 02005 

GC Petroleum 
Hydrocarbons w/Si 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

DRO C12-C24 w/Si Gel 8.5 13.4n.a. 12006 
HRO C24-C40 w/Si Gel N.D. 111n.a. 12006 

The reverse surrogate, capric acid, is present at <1%.

Wet Chemistry SM 2540 G-1997 % %

Moisture 10.8 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

51.96Andrea E Lando07/22/2014  03:34 Q142023AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied07/15/2014  09:30 2014199351251SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied07/15/2014  09:30 2014199351251SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

927.75Marie D 
Beamenderfer

07/22/2014  16:33 14202A31A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied07/15/2014  09:30 2014199351251SW-846 5035 GC-5g Field Preserved 
MeOH 

06647 

1Glorines Suarez-
Rivera 

07/23/2014  11:04 142020004A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil w/ 10g Si 
Gel 

12006 

1Kelli M Barto07/21/2014  14:30 142020004A1ECY 97-602 NWTPH-
Dx 06/97 

NW Dx soil w/ 10g column 12008 

1Scott W Freisher07/23/2014  19:57 14204820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7537980
LL Group  # 1490060 
Account   # 11964 

Sample Description: MW-29-12.5' NA Soil 
                    Facility# 1001327 
                    1602 N Northlane Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 07/15/2014 12:30    by SM 

Submitted: 07/18/2014 09:45 

Chevron

Reported:  07/30/2014 16:04 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

S2912    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 0.810.000471-43-2 10237 

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 4.2 28.771.2n.a. 02005 

GC Petroleum 
Hydrocarbons w/Si 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

DRO C12-C24 w/Si Gel 110 13.2n.a. 12006 
HRO C24-C40 w/Si Gel 75 111n.a. 12006 

The reverse surrogate, capric acid, is present at <1%.

Wet Chemistry SM 2540 G-1997 % %

Moisture 7.5 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

0.81Stephanie A Selis07/23/2014  08:37 A142041AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied07/15/2014  12:30 2014199351251SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied07/15/2014  12:30 2014199351251SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

28.77Marie D 
Beamenderfer

07/22/2014  01:18 14202A31A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied07/15/2014  12:30 2014199351251SW-846 5035 GC-5g Field Preserved 
MeOH 

06647 

1Glorines Suarez-
Rivera 

07/23/2014  13:17 142020004A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil w/ 10g Si 
Gel 

12006 

1Kelli M Barto07/21/2014  14:30 142020004A1ECY 97-602 NWTPH-
Dx 06/97 

NW Dx soil w/ 10g column 12008 

1Scott W Freisher07/23/2014  19:57 14204820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7537981
LL Group  # 1490060 
Account   # 11964 

Sample Description: MW-29-22.5' NA Soil 
                    Facility# 1001327 
                    1602 N Northlane Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 07/15/2014 13:30    by SM 

Submitted: 07/18/2014 09:45 

Chevron

Reported:  07/30/2014 16:04 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

S2922    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 0.730.000471-43-2 10237 

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 N.D. 21.020.9n.a. 02005 

GC Petroleum 
Hydrocarbons w/Si 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

DRO C12-C24 w/Si Gel N.D. 13.2n.a. 12006 
HRO C24-C40 w/Si Gel N.D. 111n.a. 12006 

The reverse surrogate, capric acid, is present at <1%.

Wet Chemistry SM 2540 G-1997 % %

Moisture 7.5 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

0.73Stephanie A Selis07/23/2014  09:00 A142041AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied07/15/2014  13:30 2014199351251SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied07/15/2014  13:30 2014199351251SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

21.02Marie D 
Beamenderfer

07/22/2014  01:55 14202A31A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied07/15/2014  13:30 2014199351251SW-846 5035 GC-5g Field Preserved 
MeOH 

06647 

1Glorines Suarez-
Rivera 

07/23/2014  11:26 142020004A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil w/ 10g Si 
Gel 

12006 

1Kelli M Barto07/21/2014  14:30 142020004A1ECY 97-602 NWTPH-
Dx 06/97 

NW Dx soil w/ 10g column 12008 

1Scott W Freisher07/23/2014  19:57 14204820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7537982
LL Group  # 1490060 
Account   # 11964 

Sample Description: DUP-1 NA Soil 
                    Facility# 1001327 
                    1602 N Northlane Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 07/15/2014    by SM 

Submitted: 07/18/2014 09:45 

Chevron

Reported:  07/30/2014 16:04 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

NWSD1    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 0.890.000571-43-2 10237 

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 1.5 23.561.0n.a. 02005 

GC Petroleum 
Hydrocarbons w/Si 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

DRO C12-C24 w/Si Gel 26 13.2n.a. 12006 
HRO C24-C40 w/Si Gel 33 111n.a. 12006 

The reverse surrogate, capric acid, is present at <1%.

Wet Chemistry SM 2540 G-1997 % %

Moisture 7.1 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

0.89Stephanie A Selis07/23/2014  12:47 A142041AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied07/15/2014  00:00 2014199351251SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied07/15/2014  00:00 2014199351251SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

23.56Marie D 
Beamenderfer

07/22/2014  02:31 14202A31A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied07/15/2014  00:00 2014199351251SW-846 5035 GC-5g Field Preserved 
MeOH 

06647 

1Glorines Suarez-
Rivera 

07/28/2014  15:12 142030026A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil w/ 10g Si 
Gel 

12006 

1Katheryne V 
Sponheimer

07/23/2014  09:40 142030026A1ECY 97-602 NWTPH-
Dx 06/97 

NW Dx soil w/ 10g column 12008 

1Scott W Freisher07/23/2014  19:57 14204820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7537983
LL Group  # 1490060 
Account   # 11964 

Sample Description: MW-30-12.5' NA Soil 
                    Facility# 1001327 
                    1602 N Northlane Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 07/16/2014 08:30    by SM 

Submitted: 07/18/2014 09:45 

Chevron

Reported:  07/30/2014 16:04 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

S3012    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 50.960.02871-43-2 10237 
Reporting limits were raised due to interference from the sample matrix.

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 46 63.692.8n.a. 02005 

GC Petroleum 
Hydrocarbons w/Si 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

DRO C12-C24 w/Si Gel 310 26.4n.a. 12006 
HRO C24-C40 w/Si Gel 670 221n.a. 12006 

The reverse surrogate, capric acid, is present at <1%.

Wet Chemistry SM 2540 G-1997 % %

Moisture 7.8 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

50.96Andrea E Lando07/22/2014  03:57 Q142023AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied07/16/2014  08:30 2014199351251SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied07/16/2014  08:30 2014199351251SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

63.69Marie D 
Beamenderfer

07/22/2014  17:09 14202A31A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied07/16/2014  08:30 2014199351251SW-846 5035 GC-5g Field Preserved 
MeOH 

06647 

2Glorines Suarez-
Rivera 

07/28/2014  17:03 142030026A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil w/ 10g Si 
Gel 

12006 

1Katheryne V 
Sponheimer

07/23/2014  09:40 142030026A1ECY 97-602 NWTPH-
Dx 06/97 

NW Dx soil w/ 10g column 12008 

1Scott W Freisher07/23/2014  19:57 14204820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7537984
LL Group  # 1490060 
Account   # 11964 

Sample Description: MW-30-22.5' NA Soil 
                    Facility# 1001327 
                    1602 N Northlane Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 07/16/2014 09:00    by SM 

Submitted: 07/18/2014 09:45 

Chevron

Reported:  07/30/2014 16:04 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

S3022    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 0.720.000471-43-2 10237 

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 20 28.791.3n.a. 02005 

GC Petroleum 
Hydrocarbons w/Si 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

DRO C12-C24 w/Si Gel 19 13.3n.a. 12006 
HRO C24-C40 w/Si Gel 62 111n.a. 12006 

The reverse surrogate, capric acid, is present at <1%.

Wet Chemistry SM 2540 G-1997 % %

Moisture 9.9 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

0.72Stephanie A Selis07/23/2014  13:09 A142041AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied07/16/2014  09:00 2014199351251SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied07/16/2014  09:00 2014199351251SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

28.79Marie D 
Beamenderfer

07/22/2014  03:44 14202A31A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied07/16/2014  09:00 2014199351251SW-846 5035 GC-5g Field Preserved 
MeOH 

06647 

1Glorines Suarez-
Rivera 

07/28/2014  15:35 142030026A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil w/ 10g Si 
Gel 

12006 

1Katheryne V 
Sponheimer

07/23/2014  09:40 142030026A1ECY 97-602 NWTPH-
Dx 06/97 

NW Dx soil w/ 10g column 12008 

1Scott W Freisher07/23/2014  19:57 14204820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7537985
LL Group  # 1490060 
Account   # 11964 

Sample Description: MW-9R-22.5' NA Soil 
                    Facility# 1001327 
                    1602 N Northlane Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 07/16/2014 14:00    by SM 

Submitted: 07/18/2014 09:45 

Chevron

Reported:  07/30/2014 16:04 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

S9R22    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 64.170.03571-43-2 10237 
Reporting limits were raised due to interference from the sample matrix.

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 1,900 6019.53270n.a. 02005 

GC Petroleum 
Hydrocarbons w/Si 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

DRO C12-C24 w/Si Gel 300 26.6n.a. 12006 
HRO C24-C40 w/Si Gel 100 222n.a. 12006 

The reverse surrogate, capric acid, is present at <1%.

Wet Chemistry SM 2540 G-1997 % %

Moisture 9.3 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

64.17Anita M Dale07/22/2014  13:26 Q142031AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied07/16/2014  14:00 2014199351251SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied07/16/2014  14:00 2014199351251SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

6019.53Marie D 
Beamenderfer

07/22/2014  17:45 14202A31A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied07/16/2014  14:00 2014199351251SW-846 5035 GC-5g Field Preserved 
MeOH 

06647 

2Glorines Suarez-
Rivera 

07/29/2014  12:57 142030026A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil w/ 10g Si 
Gel 

12006 

1Katheryne V 
Sponheimer

07/23/2014  09:40 142030026A1ECY 97-602 NWTPH-
Dx 06/97 

NW Dx soil w/ 10g column 12008 

1Scott W Freisher07/23/2014  19:57 14204820003B1SM 2540 G-1997 Moisture 00111 

Page 10 of 16



 

 

 

LL Sample # SW 7537986
LL Group  # 1490060 
Account   # 11964 

Sample Description: DUP-2 NA Soil 
                    Facility# 1001327 
                    1602 N Northlane Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 07/16/2014    by SM 

Submitted: 07/18/2014 09:45 

Chevron

Reported:  07/30/2014 16:04 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

NWSD2    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 54.960.03071-43-2 10237 
Reporting limits were raised due to interference from the sample matrix.

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 46 57.522.5n.a. 02005 

GC Petroleum 
Hydrocarbons w/Si 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

DRO C12-C24 w/Si Gel 270 1033n.a. 12006 
HRO C24-C40 w/Si Gel 1,000 10110n.a. 12006 

The reverse surrogate, capric acid, is present at <1%.

Wet Chemistry SM 2540 G-1997 % %

Moisture 9.1 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

54.96Anita M Dale07/22/2014  13:49 Q142031AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied07/16/2014  00:00 2014199351251SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied07/16/2014  00:00 2014199351251SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

57.52Marie D 
Beamenderfer

07/22/2014  18:21 14202A31A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied07/16/2014  00:00 2014199351251SW-846 5035 GC-5g Field Preserved 
MeOH 

06647 

10Glorines Suarez-
Rivera 

07/28/2014  16:41 142030026A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil w/ 10g Si 
Gel 

12006 

1Katheryne V 
Sponheimer

07/23/2014  09:40 142030026A1ECY 97-602 NWTPH-
Dx 06/97 

NW Dx soil w/ 10g column 12008 

1Scott W Freisher07/23/2014  19:57 14204820003B1SM 2540 G-1997 Moisture 00111 
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 Quality Control Summary     
  
Client Name: Chevron                      Group Number: 1490060 
Reported: 07/30/14 at 04:04 PM 

 
 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
  

 
Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted.  In these 
situations, to demonstrate precision and accuracy at a batch level, a LCS/LCSD was performed, unless otherwise 
specified in the method. 
 
All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless 
otherwise noted on the Analysis Report.  
 

Laboratory Compliance Quality Control 
 

 Blank Blank Report LCS LCSD LCS/LCSD   
Analysis Name Result MDL Units %REC %REC Limits RPD RPD Max 
         
Batch number: A142041AA Sample number(s): 7537980-7537982,7537984  
Benzene N.D. 0.0005 mg/kg 90 87 80-120 3 30 
         
Batch number: Q142023AA Sample number(s): 7537978-7537979,7537983  
Benzene N.D. 0.025 mg/kg 104 113 80-120 9 30 
         
Batch number: Q142031AA Sample number(s): 7537985-7537986  
Benzene N.D. 0.025 mg/kg 96 97 80-120 1 30 
         
Batch number: 14202A31A Sample number(s): 7537978-7537986  
NWTPH-GX Soil C7-C12 N.D. 1.0 mg/kg 93 85 65-120 9 30 
         
Batch number: 142020004A Sample number(s): 7537978-7537981  
DRO C12-C24 w/Si Gel N.D. 3.0 mg/kg 85  50-133   
HRO C24-C40 w/Si Gel N.D. 10. mg/kg      
         
Batch number: 142030026A Sample number(s): 7537982-7537986  
DRO C12-C24 w/Si Gel N.D. 3.0 mg/kg 79  50-133   
HRO C24-C40 w/Si Gel N.D. 10. mg/kg      
         
Batch number: 14204820003B Sample number(s): 7537978-7537986  
Moisture    100  99-101   
         
 

 
 

  Sample Matrix Quality Control   

Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 
Background (BKG) = the sample used in conjunction with the duplicate 
 
 MS MSD MS/MSD  RPD BKG DUP DUP Dup RPD 
Analysis Name %REC %REC Limits  RPD MAX Conc Conc RPD Max___ 
          
Batch number: Q142023AA Sample number(s): 7537978-7537979,7537983 UNSPK: P537092 
Benzene 44* 60 55-143 12 30     
          
Batch number: 142020004A Sample number(s): 7537978-7537981  BKG: P531151 
DRO C12-C24 w/Si Gel      N.D. N.D. 0 (1) 20 
HRO C24-C40 w/Si Gel      N.D. N.D. 0 (1) 20 
          
Batch number: 142030026A Sample number(s): 7537982-7537986  BKG: 7537982 
DRO C12-C24 w/Si Gel      24 N.D. 200* (1) 20 
HRO C24-C40 w/Si Gel      30 N.D. 200* (1) 20 
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 Quality Control Summary     
  
Client Name: Chevron                      Group Number: 1490060 
Reported: 07/30/14 at 04:04 PM 

 
 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
  

  Sample Matrix Quality Control   

Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 
Background (BKG) = the sample used in conjunction with the duplicate 
 
 MS MSD MS/MSD  RPD BKG DUP DUP Dup RPD 
Analysis Name %REC %REC Limits  RPD MAX Conc Conc RPD Max___ 
Batch number: 14204820003B Sample number(s): 7537978-7537986  BKG: P540372 
Moisture      68.6 68.9 0 5 
          

 
 
      Surrogate Quality Control  

Surrogate recoveries which are outside of the QC window are confirmed 
unless attributed to dilution or otherwise noted on the Analysis Report. 
       
Analysis Name: VOCs- Solid by 8260B       
Batch number: A142041AA       
 Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene                       
________________________________________________________________________________________________________________ 
7537980  107 106 94 93     
7537981  105 106 94 93     
7537982  101 104 96 94     
7537984  102 105 95 97     
Blank  106 106 94 90     
LCS  104 101 98 99     
LCSD  101 99 99 98     
________________________________________________________________________________________________________________ 
Limits:  50-141 54-135 52-141 50-131   
       
Analysis Name: VOCs- Solid by 8260B       
Batch number: Q142023AA       
 Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene                       
________________________________________________________________________________________________________________ 
7537978  78 81 87 85     
7537979  80 80 82 81     
7537983  90 90 83 87     
Blank  105 100 89 83     
LCS  96 94 88 92     
LCSD  108 109 99 101     
MS  66 64 66 74     
MSD  65 64 65 84     
________________________________________________________________________________________________________________ 
Limits:  50-141 54-135 52-141 50-131   
       
Analysis Name: VOCs- Solid by 8260B       
Batch number: Q142031AA       
 Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene                       
________________________________________________________________________________________________________________ 
7537985  80 80 76 79     
7537986  90 87 81 90     
Blank  101 100 96 94     
LCS  90 92 88 89     
LCSD  89 88 87 89     
________________________________________________________________________________________________________________ 
Limits:  50-141 54-135 52-141 50-131   
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 Quality Control Summary     
  
Client Name: Chevron                      Group Number: 1490060 
Reported: 07/30/14 at 04:04 PM 

 
 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
  

      Surrogate Quality Control  

Analysis Name: NWTPH-GX Soil C7-C12       
Batch number: 14202A31A       
 Trifluorotoluene-F                                                        
________________________________________________________________________________________________________________ 
7537978  80           
7537979  87           
7537980  72           
7537981  72           
7537982  85           
7537983  102           
7537984  92           
7537985  94           
7537986  97           
Blank  89           
LCS  92           
LCSD  85           
________________________________________________________________________________________________________________ 
Limits:  50-142      
       
Analysis Name: NWTPH-Dx soil w/ 10g Si Gel       
Batch number: 142020004A       
 Orthoterphenyl                                                        
________________________________________________________________________________________________________________ 
7537978  104           
7537979  104           
7537980  113           
7537981  102           
Blank  112           
DUP  118           
LCS  114           
________________________________________________________________________________________________________________ 
Limits:  50-150      
       
Analysis Name: NWTPH-Dx soil w/ 10g Si Gel       
Batch number: 142030026A       
 Orthoterphenyl                                                        
________________________________________________________________________________________________________________ 
7537982  101           
7537983  103           
7537984  99           
7537985  96           
7537986  93           
Blank  104           
DUP  94           
LCS  101           
________________________________________________________________________________________________________________ 
Limits:  50-150      
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     Explanation of Symbols and Abbreviations 
 

3768  0713 

The following defines common symbols and abbreviations used in reporting technical data: 

 RL Reporting Limit BMQL Below Minimum Quantitation Level 
 N.D. none detected MPN Most Probable Number 
 TNTC Too Numerous To Count CP Units cobalt-chloroplatinate units 
 IU International Units NTU nephelometric turbidity units 
 umhos/cm micromhos/cm ng nanogram(s) 
 C degrees Celsius F degrees Fahrenheit 
 meq milliequivalents lb. pound(s) 
 g gram(s) kg kilogram(s)  
 µg microgram(s) mg milligram(s) 
 mL milliliter(s)  L liter(s) 
 m3 cubic meter(s) µL microliter(s) 
 pg/L picogram/liter 

 < less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be 
reliably determined using this specific test. 

 > greater than 

 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For 
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a 
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 

 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported 

on an as-received basis. 
Data Qualifiers: 
C – result confirmed by reanalysis. 

J - estimated value – The result is ≥ the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ). 

U.S. EPA CLP Data Qualifiers: 

                                             Organic Qualifiers                                                      Inorganic Qualifiers 
 A TIC is a possible aldol-condensation product B Value is <CRDL, but ≥IDL 
 B Analyte was also detected in the blank E Estimated due to interference 
 C Pesticide result confirmed by GC/MS M Duplicate injection precision not met 
 D Compound quantitated on a diluted sample N Spike sample not within control limits 
 E Concentration exceeds the calibration range of  S Method of standard additions (MSA) used 
  the instrument  for calculation 
 N Presumptive evidence of a compound (TICs only) U Compound was not detected 
 P Concentration difference between primary and W Post digestion spike out of control limits 
  confirmation columns >25% * Duplicate analysis not within control limits 
 U Compound was not detected + Correlation coefficient for MSA <0.995 
 X,Y,Z Defined in case narrative 

Analytical test results meet all requirements of NELAC unless otherwise noted under the individual analysis. 

Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological 
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the 
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact 
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our 
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory. 

Times are local to the area of activity.  Parameters listed in the 40 CFR part 136 Table II as “analyze immediately” are not 
performed within 15 minutes.  
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  THE 
FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED.  WE DISCLAIM 
ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR PARTICULAR PURPOSE AND WARRANTY OF 
MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, 
CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS 
OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER 
EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by Eurofins Lancaster 
Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and Eurofins Lancaster Laboratories 
Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by client. 
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ANALYTICAL RESULTS 

 
Prepared by: 

 
Eurofins Lancaster Laboratories Environmental 

2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

Chevron 
L4310 

6001 Bollinger Canyon Road 
San Ramon CA 94583     

 
August 27, 2014 

 
Project:  1001327 

 
Submittal Date:  08/15/2014   
Group Number:  1496392  
PO Number:  0015143985 
Release Number:  ROEHL 

State of Sample Origin:  WA 
 

 
Client Sample Description                                                               Lancaster Labs (LL) # 
SB-1 12.5-13.5 Grab Soil 7566792 
SB-2 12.5-13.5 Grab Soil 7566793 
SB-3 12.5-13.5 Grab Soil 7566794 
SB-4 12.5-13.5 Grab Soil 7566795 
SB-5 10-11 Grab Soil 7566796 
SB-6 10-11 Grab Soil 7566797 
DUP-1 Grab Soil 7566798 
  
 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the 
Laboratory Sample Analysis Record. 
 
 
 
ELECTRONIC 
COPY TO 

Arcadis Attn: Alan  Kahal 

ELECTRONIC 
COPY TO 

Arcadis Attn: Scott  Zorn 

   
 
 
                                                                              Respectfully Submitted, 
                                                                               

 

 

 

  
 (717) 556-7258 
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LL Sample # SW 7566792
LL Group  # 1496392 
Account   # 11964 

Sample Description: SB-1 12.5-13.5 Grab Soil
                    Facility# 1001327 
                    1602 N. Northlake Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 08/13/2014 09:30    by RL 

Submitted: 08/15/2014 09:15 

Chevron

Reported:  08/27/2014 11:05 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

NNS01    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 54.260.03171-43-2 10237 
Reporting limits were raised due to interference from the sample matrix.

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 6,700 10522.25470n.a. 02005 

GC Petroleum 
Hydrocarbons 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

Diesel Range Organics C12-C24 330 13.4n.a. 08272 
Heavy Range Organics C24-C40 110 111n.a. 08272 

Wet Chemistry SM 2540 G-1997 % %

Moisture 11.1 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

54.26Sarah A Guill08/18/2014  16:50 R142301AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied08/13/2014  09:30 2014227353761SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/13/2014  09:30 2014227353762SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/13/2014  09:30 2014227353761SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

10522.2
5

Marie D 
Beamenderfer

08/21/2014  00:37 14232A34A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied08/13/2014  09:30 2014227353761SW-846 5035A GC-5g Field Preserved 
MeOH 

06647 

1Glorines Suarez-
Rivera 

08/23/2014  00:13 142320010A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil 08272 

1Sally L Appleyard08/20/2014  17:00 142320010A1ECY 97-602 NWTPH-
Dx 06/97 

WA DRO NW DX Soils (Non 
SG) 

11234 

1Scott W Freisher08/21/2014  17:21 14233820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7566793
LL Group  # 1496392 
Account   # 11964 

Sample Description: SB-2 12.5-13.5 Grab Soil
                    Facility# 1001327 
                    1602 N. Northlake Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 08/13/2014 11:00    by RL 

Submitted: 08/15/2014 09:15 

Chevron

Reported:  08/27/2014 11:05 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

NNS02    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 106.230.06071-43-2 10237 
Reporting limits were raised due to interference from the sample matrix.

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 21,000 20965.13950n.a. 02005 

GC Petroleum 
Hydrocarbons 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

Diesel Range Organics C12-C24 1,500 517n.a. 08272 
Heavy Range Organics C24-C40 470 557n.a. 08272 

Wet Chemistry SM 2540 G-1997 % %

Moisture 11.9 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

106.23Andrea E Lando08/19/2014  03:58 Q142301AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied08/13/2014  11:00 2014227353761SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/13/2014  11:00 2014227353762SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/13/2014  11:00 2014227353761SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

20965.1
3

Marie D 
Beamenderfer

08/20/2014  23:26 14232A34A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied08/13/2014  11:00 2014227353761SW-846 5035A GC-5g Field Preserved 
MeOH 

06647 

5Glorines Suarez-
Rivera 

08/25/2014  20:19 142320010A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil 08272 

1Sally L Appleyard08/20/2014  17:00 142320010A1ECY 97-602 NWTPH-
Dx 06/97 

WA DRO NW DX Soils (Non 
SG) 

11234 

1Scott W Freisher08/21/2014  17:21 14233820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7566794
LL Group  # 1496392 
Account   # 11964 

Sample Description: SB-3 12.5-13.5 Grab Soil
                    Facility# 1001327 
                    1602 N. Northlake Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 08/13/2014 13:30    by RL 

Submitted: 08/15/2014 09:15 

Chevron

Reported:  08/27/2014 11:05 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

NNS03    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 49.480.02671-43-2 10237 
Reporting limits were raised due to interference from the sample matrix.

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 360 463.9920n.a. 02005 

GC Petroleum 
Hydrocarbons 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

Diesel Range Organics C12-C24 1,600 516n.a. 08272 
Heavy Range Organics C24-C40 N.D. 553n.a. 08272 

Wet Chemistry SM 2540 G-1997 % %

Moisture 5.8 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

49.48Sarah A Guill08/18/2014  17:12 R142301AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied08/13/2014  13:30 2014227353761SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/13/2014  13:30 2014227353762SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/13/2014  13:30 2014227353761SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

463.99Marie D 
Beamenderfer

08/21/2014  17:43 14232A34B1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied08/13/2014  13:30 2014227353761SW-846 5035A GC-5g Field Preserved 
MeOH 

06647 

5Glorines Suarez-
Rivera 

08/25/2014  20:42 142320010A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil 08272 

1Sally L Appleyard08/20/2014  17:00 142320010A1ECY 97-602 NWTPH-
Dx 06/97 

WA DRO NW DX Soils (Non 
SG) 

11234 

1Scott W Freisher08/21/2014  17:21 14233820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7566795
LL Group  # 1496392 
Account   # 11964 

Sample Description: SB-4 12.5-13.5 Grab Soil
                    Facility# 1001327 
                    1602 N. Northlake Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 08/13/2014 15:00    by RL 

Submitted: 08/15/2014 09:15 

Chevron

Reported:  08/27/2014 11:05 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

NNS04    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 43.860.02471-43-2 10237 
Reporting limits were raised due to interference from the sample matrix.

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 61 80.413.5n.a. 02005 

GC Petroleum 
Hydrocarbons 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

Diesel Range Organics C12-C24 970 516n.a. 08272 
Heavy Range Organics C24-C40 N.D. 554n.a. 08272 

Wet Chemistry SM 2540 G-1997 % %

Moisture 7.7 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

43.86Sarah A Guill08/18/2014  17:35 R142301AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied08/13/2014  15:00 2014227353761SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/13/2014  15:00 2014227353762SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/13/2014  15:00 2014227353761SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

80.41Marie D 
Beamenderfer

08/21/2014  18:19 14232A34B1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied08/13/2014  15:00 2014227353761SW-846 5035A GC-5g Field Preserved 
MeOH 

06647 

5Glorines Suarez-
Rivera 

08/25/2014  21:04 142320010A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil 08272 

1Sally L Appleyard08/20/2014  17:00 142320010A1ECY 97-602 NWTPH-
Dx 06/97 

WA DRO NW DX Soils (Non 
SG) 

11234 

1Scott W Freisher08/21/2014  17:21 14233820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7566796
LL Group  # 1496392 
Account   # 11964 

Sample Description: SB-5 10-11 Grab Soil
                    Facility# 1001327 
                    1602 N. Northlake Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 08/14/2014 10:00    by RL 

Submitted: 08/15/2014 09:15 

Chevron

Reported:  08/27/2014 11:05 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

NNS05    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene 0.085 0.750.000471-43-2 10237 

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 1.7 21.981n.a. 02005 

GC Petroleum 
Hydrocarbons 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

Diesel Range Organics C12-C24 N.D. 13.3n.a. 08272 
Heavy Range Organics C24-C40 N.D. 111n.a. 08272 

Wet Chemistry SM 2540 G-1997 % %

Moisture 9.2 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

0.75Christopher G 
Torres 

08/19/2014  05:54 X142301AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied08/14/2014  10:00 2014227353761SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/14/2014  10:00 2014227353762SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/14/2014  10:00 2014227353761SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

21.98Marie D 
Beamenderfer

08/20/2014  18:40 14232A34A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied08/14/2014  10:00 2014227353761SW-846 5035A GC-5g Field Preserved 
MeOH 

06647 

1Glorines Suarez-
Rivera 

08/22/2014  23:06 142320010A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil 08272 

1Sally L Appleyard08/20/2014  17:00 142320010A1ECY 97-602 NWTPH-
Dx 06/97 

WA DRO NW DX Soils (Non 
SG) 

11234 

1Scott W Freisher08/21/2014  17:21 14233820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7566797
LL Group  # 1496392 
Account   # 11964 

Sample Description: SB-6 10-11 Grab Soil
                    Facility# 1001327 
                    1602 N. Northlake Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 08/14/2014 09:00    by RL 

Submitted: 08/15/2014 09:15 

Chevron

Reported:  08/27/2014 11:05 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

NNS06    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene 0.29 41.910.02371-43-2 10237 

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 250 439.5120n.a. 02005 

GC Petroleum 
Hydrocarbons 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

Diesel Range Organics C12-C24 260 13.4n.a. 08272 
Heavy Range Organics C24-C40 32 111n.a. 08272 

Wet Chemistry SM 2540 G-1997 % %

Moisture 10.6 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

41.91Sarah A Guill08/18/2014  17:58 R142301AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied08/14/2014  09:00 2014227353761SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/14/2014  09:00 2014227353762SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/14/2014  09:00 2014227353761SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

439.51Laura M Krieger08/20/2014  21:39 14232A34A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied08/14/2014  09:00 2014227353761SW-846 5035A GC-5g Field Preserved 
MeOH 

06647 

1Glorines Suarez-
Rivera 

08/22/2014  23:28 142320010A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil 08272 

1Sally L Appleyard08/20/2014  17:00 142320010A1ECY 97-602 NWTPH-
Dx 06/97 

WA DRO NW DX Soils (Non 
SG) 

11234 

1Scott W Freisher08/21/2014  17:21 14233820003B1SM 2540 G-1997 Moisture 00111 
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LL Sample # SW 7566798
LL Group  # 1496392 
Account   # 11964 

Sample Description: DUP-1 Grab Soil 
                    Facility# 1001327 
                    1602 N. Northlake Way - Seattle, WA 
  
Project Name: 1001327 

Collected: 08/13/2014    by RL 

Submitted: 08/15/2014 09:15 

Chevron

Reported:  08/27/2014 11:05 

L4310
6001 Bollinger Canyon Road 
San Ramon CA 94583 

NNSFD    

Analysis Name CAT 
No. 

Dilution
FactorCAS Number

Dry
Result

Dry
Method 
Detection Limit 

GC/MS Volatiles SW-846 8260B mg/kg mg/kg

Benzene N.D. 51.470.02971-43-2 10237 
Reporting limits were raised due to interference from the sample matrix.

GC Volatiles ECY 97-602 NWTPH-Gx mg/kg mg/kg

NWTPH-GX Soil C7-C12 3,000 5447.41240n.a. 02005 

GC Petroleum 
Hydrocarbons 

ECY 97-602 NWTPH-Dx 
modified 

mg/kg mg/kg

Diesel Range Organics C12-C24 190 13.4n.a. 08272 
Heavy Range Organics C24-C40 92 111n.a. 08272 

Wet Chemistry SM 2540 G-1997 % %

Moisture 10.5 10.50n.a. 00111 
Moisture represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported is on an 
as-received basis. 

General Sample Comments
State of Washington Lab Certification No. C457 
  
All QC is compliant unless otherwise noted.  Please refer to the Quality 
Control Summary for overall QC performance data and associated samples.

Method Analysis Name CAT 
No. 

 Analysis
Date and Time

Batch#Trial# Dilution
 Factor

Analyst 

Laboratory Sample Analysis Record

51.47Sarah A Guill08/18/2014  18:20 R142301AA1SW-846 8260B VOCs Benzene only - Soil 10237 

1Client Supplied08/13/2014  00:00 2014227353761SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/13/2014  00:00 2014227353762SW-846 5035A GC/MS - Field Preserved 
NaHSO4 

02392 

1Client Supplied08/13/2014  00:00 2014227353761SW-846 5035A GC/MS-5g Field 
Preserv.MeOH-NC 

07579 

5447.41Marie D 
Beamenderfer

08/20/2014  22:14 14232A34A1ECY 97-602 NWTPH-
Gx 

NWTPH-GX Soil C7-C12 02005 

n.a.Client Supplied08/13/2014  00:00 2014227353761SW-846 5035A GC-5g Field Preserved 
MeOH 

06647 

1Glorines Suarez-
Rivera 

08/22/2014  23:51 142320010A1ECY 97-602 NWTPH-
Dx modified 

NWTPH-Dx soil 08272 

1Sally L Appleyard08/20/2014  17:00 142320010A1ECY 97-602 NWTPH-
Dx 06/97 

WA DRO NW DX Soils (Non 
SG) 

11234 

1Scott W Freisher08/21/2014  17:21 14233820003B1SM 2540 G-1997 Moisture 00111 
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 Quality Control Summary     
  
Client Name: Chevron                      Group Number: 1496392 
Reported: 08/27/14 at 11:05 AM 

 
 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
  

 
Matrix QC may not be reported if insufficient sample or site-specific QC samples were not submitted.  In these 
situations, to demonstrate precision and accuracy at a batch level, a LCS/LCSD was performed, unless otherwise 
specified in the method. 
 
All Inorganic Initial Calibration and Continuing Calibration Blanks met acceptable method criteria unless 
otherwise noted on the Analysis Report.  
 

Laboratory Compliance Quality Control 
 

 Blank Blank Report LCS LCSD LCS/LCSD   
Analysis Name Result MDL Units %REC %REC Limits RPD RPD Max 
         
Batch number: Q142301AA Sample number(s): 7566793  
Benzene N.D. 0.025 mg/kg 108 99 80-120 9 30 
         
Batch number: R142301AA Sample number(s): 7566792,7566794-7566795,7566797-7566798  
Benzene N.D. 0.025 mg/kg 93 93 80-120 0 30 
         
Batch number: X142301AA Sample number(s): 7566796  
Benzene N.D. 0.0005 mg/kg 94 91 80-120 3 30 
         
Batch number: 14232A34A Sample number(s): 7566792-7566793,7566796-7566798  
NWTPH-GX Soil C7-C12 N.D. 1.0 mg/kg 87 91 65-120 4 30 
         
Batch number: 14232A34B Sample number(s): 7566794-7566795  
NWTPH-GX Soil C7-C12 N.D. 1.0 mg/kg 87 91 65-120 4 30 
         
Batch number: 142320010A Sample number(s): 7566792-7566798  
Diesel Range Organics C12-C24 N.D. 3.0 mg/kg 88  60-120   
Heavy Range Organics C24-C40 N.D. 10. mg/kg      
         
Batch number: 14233820003B Sample number(s): 7566792-7566798  
Moisture    100  99-101   
         
 

 
 

  Sample Matrix Quality Control   

Unspiked (UNSPK) = the sample used in conjunction with the matrix spike 
Background (BKG) = the sample used in conjunction with the duplicate 
 
 MS MSD MS/MSD  RPD BKG DUP DUP Dup RPD 
Analysis Name %REC %REC Limits  RPD MAX Conc Conc RPD Max___ 
          
Batch number: R142301AA Sample number(s): 7566792,7566794-7566795,7566797-7566798 UNSPK: P565763 
Benzene 85 78 55-143 7 30     
          
Batch number: 142320010A Sample number(s): 7566792-7566798  BKG: 7566792 
Diesel Range Organics C12-C24      290 270 8 20 
Heavy Range Organics C24-C40      100 99 1 (1) 20 
          
Batch number: 14233820003B Sample number(s): 7566792-7566798  BKG: 7566793 
Moisture      11.9 11.7 2 5 
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 Quality Control Summary     
  
Client Name: Chevron                      Group Number: 1496392 
Reported: 08/27/14 at 11:05 AM 

 
 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
  

 
      Surrogate Quality Control  

Surrogate recoveries which are outside of the QC window are confirmed 
unless attributed to dilution or otherwise noted on the Analysis Report. 
       
Analysis Name: VOCs- Solid by 8260B       
Batch number: Q142301AA       
 Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene                       
________________________________________________________________________________________________________________ 
7566793  84 87 80 86     
Blank  96 97 94 91     
LCS  104 103 101 99     
LCSD  95 93 93 93     
________________________________________________________________________________________________________________ 
Limits:  50-141 54-135 52-141 50-131   
       
Analysis Name: VOCs- Solid by 8260B       
Batch number: R142301AA       
 Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene                       
________________________________________________________________________________________________________________ 
7566792  75 73 81 84     
7566794  83 82 82 99     
7566795  89 86 89 95     
7566797  69 64 72 90     
7566798  79 75 87 84     
Blank  90 89 88 89     
LCS  93 89 91 95     
LCSD  94 90 94 95     
MS  79 75 77 79     
MSD  68 66 68 69     
________________________________________________________________________________________________________________ 
Limits:  50-141 54-135 52-141 50-131   
       
Analysis Name: VOCs- Solid by 8260B       
Batch number: X142301AA       
 Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 4-Bromofluorobenzene                       
________________________________________________________________________________________________________________ 
7566796  110 100 96 104     
Blank  112 99 95 100     
LCS  112 101 97 105     
LCSD  108 96 97 103     
________________________________________________________________________________________________________________ 
Limits:  50-141 54-135 52-141 50-131   
       
Analysis Name: NWTPH-GX Soil C7-C12       
Batch number: 14232A34A       
 Trifluorotoluene-F                                                        
________________________________________________________________________________________________________________ 
7566792  326*           
7566793  0*           
7566796  73           
7566797  78           
7566798  0*           
Blank  83           
LCS  85           
LCSD  88           
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 Quality Control Summary     
  
Client Name: Chevron                      Group Number: 1496392 
Reported: 08/27/14 at 11:05 AM 

 
 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
  

      Surrogate Quality Control  

________________________________________________________________________________________________________________ 
Limits:  50-142      
       
Analysis Name: NWTPH-GX Soil C7-C12       
Batch number: 14232A34B       
 Trifluorotoluene-F                                                        
________________________________________________________________________________________________________________ 
7566794  99           
7566795  79           
Blank  85           
LCS  85           
LCSD  88           
________________________________________________________________________________________________________________ 
Limits:  50-142      
       
Analysis Name: NWTPH-Dx soil       
Batch number: 142320010A       
 Orthoterphenyl                                                        
________________________________________________________________________________________________________________ 
7566792  129           
7566793  104           
7566794  118           
7566795  104           
7566796  112           
7566797  144           
7566798  127           
Blank  116           
DUP  128           
LCS  118           
________________________________________________________________________________________________________________ 
Limits:  50-150      
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     Explanation of Symbols and Abbreviations 
 

3768  0713 

The following defines common symbols and abbreviations used in reporting technical data: 

 RL Reporting Limit BMQL Below Minimum Quantitation Level 
 N.D. none detected MPN Most Probable Number 
 TNTC Too Numerous To Count CP Units cobalt-chloroplatinate units 
 IU International Units NTU nephelometric turbidity units 
 umhos/cm micromhos/cm ng nanogram(s) 
 C degrees Celsius F degrees Fahrenheit 
 meq milliequivalents lb. pound(s) 
 g gram(s) kg kilogram(s)  
 µg microgram(s) mg milligram(s) 
 mL milliliter(s)  L liter(s) 
 m3 cubic meter(s) µL microliter(s) 
 pg/L picogram/liter 

 < less than - The number following the sign is the limit of quantitation, the smallest amount of analyte which can be 
reliably determined using this specific test. 

 > greater than 

 ppm parts per million - One ppm is equivalent to one milligram per kilogram (mg/kg), or one gram per million grams.  For 
aqueous liquids, ppm is usually taken to be equivalent to milligrams per liter (mg/l), because one liter of water has a 
weight very close to a kilogram.  For gases or vapors, one ppm is equivalent to one microliter per liter of gas. 

 ppb parts per billion 

 Dry weight Results printed under this heading have been adjusted for moisture content.  This increases the analyte weight 
 basis  concentration to approximate the value present in a similar sample without moisture.  All other results are reported 

on an as-received basis. 
Data Qualifiers: 
C – result confirmed by reanalysis. 

J - estimated value – The result is ≥ the Method Detection Limit (MDL) and < the Limit of Quantitation (LOQ). 

U.S. EPA CLP Data Qualifiers: 

                                             Organic Qualifiers                                                      Inorganic Qualifiers 
 A TIC is a possible aldol-condensation product B Value is <CRDL, but ≥IDL 
 B Analyte was also detected in the blank E Estimated due to interference 
 C Pesticide result confirmed by GC/MS M Duplicate injection precision not met 
 D Compound quantitated on a diluted sample N Spike sample not within control limits 
 E Concentration exceeds the calibration range of  S Method of standard additions (MSA) used 
  the instrument  for calculation 
 N Presumptive evidence of a compound (TICs only) U Compound was not detected 
 P Concentration difference between primary and W Post digestion spike out of control limits 
  confirmation columns >25% * Duplicate analysis not within control limits 
 U Compound was not detected + Correlation coefficient for MSA <0.995 
 X,Y,Z Defined in case narrative 

Analytical test results meet all requirements of NELAC unless otherwise noted under the individual analysis. 

Measurement uncertainty values, as applicable, are available upon request. 

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological 
analysis is the collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the 
test results will be meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact 
us.  We cannot be held responsible for sample integrity, however, unless sampling has been performed by a member of our 
staff.  This report shall not be reproduced except in full, without the written approval of the laboratory. 

Times are local to the area of activity.  Parameters listed in the 40 CFR part 136 Table II as “analyze immediately” are not 
performed within 15 minutes.  
 

WARRANTY AND LIMITS OF LIABILITY - In accepting analytical work, we warrant the accuracy of test results for the sample as submitted.  THE 
FOREGOING EXPRESS WARRANTY IS EXCLUSIVE AND IS GIVEN IN LIEU OF ALL OTHER WARRANTIES, EXPRESSED OR IMPLIED.  WE DISCLAIM 
ANY OTHER WARRANTIES, EXPRESSED OR IMPLIED, INCLUDING A WARRANTY OF FITNESS FOR PARTICULAR PURPOSE AND WARRANTY OF 
MERCHANTABILITY.  IN NO EVENT SHALL EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL, LLC BE LIABLE FOR INDIRECT, SPECIAL, 
CONSEQUENTIAL, OR INCIDENTAL DAMAGES INCLUDING, BUT NOT LIMITED TO, DAMAGES FOR LOSS OF PROFIT OR GOODWILL REGARDLESS 
OF (A) THE NEGLIGENCE (EITHER SOLE OR CONCURRENT) OF EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL AND (B) WHETHER 
EUROFINS LANCASTER LABORATORIES ENVIRONMENTAL HAS BEEN INFORMED OF THE POSSIBILITY OF SUCH DAMAGES.  We accept no legal 
responsibility for the purposes for which the client uses the test results.  No purchase order or other order for work shall be accepted by Eurofins Lancaster 
Laboratories Environmental which includes any conditions that vary from the Standard Terms and Conditions, and Eurofins Lancaster Laboratories 
Environmental hereby objects to any conflicting terms contained in any acceptance or order submitted by client. 
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Appendix F 

 

Dual Phase Extraction Pilot Test 

Field Measurements and Results 

 



Table F-1
Dual Phase Extraction Parameters and Measurements

Former Chevron Bulk Plant #1001327
1602 North Northlake Place

Seattle, Washington

Date Time 

 
Time 
Since 

Startup 
(hours)

Runtime 
Since 

Startup 
(hours)

PID 
(ppm)

Manifold 
Vacuum 
(in. Hg)

Knockout 
Tank 

Vacuum 
(in. Hg)

Casing 
Vacuum 
(in. Hg)

Stinger 
Vacuum* 
(in. Hg)

Velocity 
(ft/min)

Flow 
(ACFM)

Flow 
(SCFM)

Influent 
Temp 
(°F)

Mass 
Removal 

Rate 
(lbs./day)

Cumulative 
Mass 

Removal 
(lbs.)

EW-1 
VAC   (in. 

H₂O)
EW-1 DTW   
(feet btoc)

MW-29 VAC   
(in. H₂O)

MW-29 DTW     
(feet btoc)

MW-30 VAC    
(in. H₂O)

MW-30 DTW      
(feet btoc)

MW-9R DTW    
(feet btoc)

1/5/2015 1450 0 0 -- -- -- -- -- -- -- -- -- -- 0.00 -- 21.70 -- 18.80 -- 18.68 21.70

1/5/2015 1530 0.5 0.5 666 18.5 18.5 5 20 3350 164.49 61.78 50 13.25 0.28 9.5 -- 0.9 -- 0.0 -- --

1/5/2015 1600 1 1 636 18.5 18.5 5 20 3700 181.67 68.40 48.8 14.01 0.57 9.5 21.75 0.8 18.80 0.0 18.70 --

1/5/2015 1630 1.5 1.5 725 18.5 18.5 5 20 3600 176.76 66.65 48 15.56 0.89 9.8 -- 1.0 -- 0.0 -- --

1/5/2015 1700 2 2 726 18.5 18.5 5 20 4000 196.40 74.10 47.7 17.32 1.25 9.8 21.76 0.7 18.81 0.0 18.71 --

1/6/2015 0815 15.25 2 -- -- -- -- -- -- -- -- -- -- 1.25 -- 21.67 -- 18.76 -- 18.67 21.61

1/6/2015 0930 16.5 3 719 18.5 18.5 5 20 3640 178.72 66.61 54 15.42 1.90 9.9 21.69 1.1 18.76 0.0 18.67 --

1/6/2015 1030 17.5 4 789.4 18.5 18.5 5 20 3920 192.47 71.32 57 18.13 2.65 9.7 21.70 0.9 18.76 0.0 18.66 --

1/6/2015 1130 18.5 5 709.9 18.5 18.5 5 20.5 3820 187.56 69.50 57 15.89 3.31 9.8 21.70 0.9 18.76 0.0 18.66 --

1/6/2015 1230 19.5 6 689 18.5 18.5 5 20 3900 191.49 70.81 58 15.71 3.97 9.7 21.71 0.7 18.78 0.0 18.67 --

1/6/2015 1330 20.5 7 619 18.5 18.5 5 20.5 3880 190.51 70.32 59 14.01 4.55 9.9 21.72 0.8 18.77 0.0 18.66 --

1/6/2015 1430 21.5 8 616 18.5 18.5 5 20.5 4019 197.33 72.98 58 14.47 5.15 9.5 21.72 0.8 18.77 0.0 18.66 --

1/6/2015 1530 22.5 9 646 18.5 18.5 5 20.5 4000 196.40 72.77 57 15.14 5.78 9.4 21.72 0.8 18.77 0.0 18.65 --

1/6/2015 1630 23.5 10 627 18.5 18.5 6 20.5 4000 196.40 72.91 56 14.72 6.40 9.4 21.72 0.8 18.75 0.0 18.65 --

1/7/2015 0805 39.1 10 -- -- -- -- -- -- -- -- -- -- 6.40 -- 21.65 -- 18.82 -- 18.70 21.65

1/7/2015 0930 40.5 11 712 18.5 18.5 6 19.5 4005 196.40 73.63 51 16.88 7.10 9.5 21.69 1.1 18.80 0.0 18.70 --

1/7/2015 1030 41.5 12 678 18.5 18.5 6 19.5 4019 196.40 73.63 51 16.07 7.77 9.4 21.70 1.0 18.80 0.0 18.70 --

1/7/2015 1130 42.5 13 654 18.5 18.5 6 19.5 4000 196.40 73.48 52 15.47 8.42 9.4 21.70 1.0 18.80 0.0 18.70 --

1/7/2015 1230 43.5 14 651.3 18.5 18.5 6 20 4021 196.40 73.20 54 15.35 9.06 9.5 21.70 1.1 18.80 0.0 18.70 --

1/7/2015 1330 44.5 15 647 18.5 18.5 6 20 4033 196.40 73.05 55 15.22 9.69 9.6 21.70 1.0 18.80 0.0 18.70 --

1/7/2015 1430 45.5 16 645 18.5 18.5 6 20 4027 196.40 72.91 56 15.14 10.32 9.5 21.70 1.0 18.80 0.0 18.70 --

1/7/2015 1530 46.5 17 671 18.5 18.5 6 20 4035 196.40 72.77 57 15.72 10.98 9.5 21.70 1.0 18.80 0.0 18.70 --

1/7/2015 1630 47.5 18 639 18.5 18.5 6 20 4050 196.40 73.05 55 15.03 11.60 9.6 21.70 0.9 18.80 0.0 18.71 --

1/8/2015 0800 63 18 -- -- -- -- -- -- -- -- -- -- 11.60 -- 21.72 -- 18.61 -- 18.46 21.5

1/8/2015 0900 64 19 551 19.5 19.5 5 20.5 4000 196.40 66.15 56 11.74 12.09 9.2 21.72 0.6 18.61 0.0 18.45 --

1/8/2015 1000 65 20 523 19 19 5 20.5 4000 196.40 69.53 56 11.71 12.58 9.2 21.72 0.7 18.62 0.0 18.46 --

1/8/2015 1100 66 21 498 19 19 5 20 4027 196.40 69.40 57 11.13 13.04 9.3 21.72 0.6 18.65 0.0 18.46 --

1/8/2015 1200 67 22 471 19 19 5 20 4061 196.40 69.00 60 10.46 13.48 9.4 21.72 0.8 18.65 0.0 18.46 --

1/8/2015 1300 68 23 440 19 19 5 20 4054 196.40 69.13 59 9.79 13.89 9.5 21.72 0.7 18.65 0.0 18.47 --

1/8/2015 1400 69 24 421 19 19 5 20 4078 196.40 69.26 58 9.39 14.28 9.3 21.73 0.7 18.67 0.0 18.46 --

1/8/2015 1500 70 25 401 19 19 5 20 4039 196.40 69.40 57 8.96 14.65 9.4 21.73 0.7 18.67 0.0 18.46 --

1/8/2015 1600 71 26 394 19 19 5 20 4000 196.40 69.53 56 8.82 15.02 9.4 21.73 0.7 18.67 0.0 18.46 --

613 19 19 5.32 20 3939 192.59 70.55 55 13.95 -- 9.52 21.71 0.85 18.74 <0.01 18.61 --

LEGEND:

ppm parts per million ACFM ctual cubic feet per minute lbs. pounds *

in. Hg inches of mercury SCFM standard cubic feet per minute in. H2O inches of water column

ft/min feet per minute °F degrees Fahrenheit feet bgs feet below top of casing

System Parameters Response Well Parameters

Difficulties were encountered when reading 
the stinger vacuum gauge. The gauge was 
changed out, but the stinger vacuum gauge 
still read higher than the manifold vacuum.

Average Values During Pilot Test



Chart F-1
System Flow During DPE Pilot Test
Former Chevron Bulk Plant #1001327

1602 North Northlake Place
Seattle, Washington

27

28

29

30

31

32

33

34

0 5 10 15 20 25

Influent
Flow

(SCFM)

System Run Hours

Influent MW‐9R Flow (SCFM) vs. System Run Hours

27

28

29

30

31

32

33

34

0 10 20 30 40 50 60 70 80

Influent
Flow

(SCFM)

Total Hours From System Startup

Influent MW‐9R Flow (SCFM) vs. Total Hours from System Startup

Monday MW‐9R
Influent Flow (SCFM)

Tuesday MW‐9R
Influent Flow (SCFM)

Wednesday MW‐9R
Influent Flow (SCFM)

Thursday MW‐9R
Influent Flow (SCFM)



Chart F-2
PID Measurements During DPE Pilot Test

Former Chevron Bulk Plant #1001327
1602 North Northlake Place

Seattle, Washington
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Chart F-3
Hourly Mass Removal During DPE Pilot Test

Former Chevron Bulk Plant #1001327
1602 North Northlake Place

Seattle, Washington
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Chart F-4
Cumulative Mass Removal During DPE Pilot Test

Former Chevron Bulk Plant #1001327
1602 North Northlake Place

Seattle, Washington
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Chart F-5
ROI Calculation

Former Chevron Bulk Plant #1001327
1602 North Northlake Place

Seattle, Washington
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