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1. INTRODUCTION  

On behalf of Chevron Environmental Management Company, Arcadis U.S., Inc. (Arcadis) prepared this 
Dual-Phase Extraction System As-Built Report (DPE System As-Built Report) for the former Union Oil 
Company of California (Unocal) Edmonds Bulk Fuel Terminal located at 11720 Unoco Road in Edmonds, 
Washington (the Site). The Site and surrounding area are shown on Figure 1-1. 

This DPE System As-Built Report was prepared according to the requirement of the Compliance 
Monitoring Plan (CMP), which will be provided as Appendix B to the Draft Cleanup Action Plan (Draft 
CAP).The performance monitoring report will be submitted as part of an addendum to this DPE System 
As-Built Report after 12 months of operation of the dual-phase extraction (DPE) system, or upon 
obtaining asymptotic DPE system mass removal rates from the pretreatment effluent vapor stream 
(whichever comes earlier). 

The Site is being managed by Ecology pursuant to Agreed Order (AO) No. DE 4460 effective on July 5, 
2007 and amended on June 19, 2017 (Ecology 2007, 2017). The June 19, 2017 AO No. DE 4460 
amendment (Ecology 2017) allows for work associated with the selected remedy as described in the 
Public Review Draft Final Feasibility Study Report (FS Report; Arcadis 2017) to be implemented before 
finalizing the Draft CAP. The allowed work is described in the Final Interim Action Work Plan (IAWP; 
Arcadis 2016b), Exhibit G of the AO No. DE 4460 amendment (Ecology 2017), and the Final Engineering 
Design Report (EDR; Arcadis 2016a) both approved by Ecology. 

The Site is formally known as Unocal Edmonds Bulk Fuel Terminal 0178 in Ecology’s database. 
Identifiers are: 

 Facility Site Identification Number (FSID): 2720 

 Cleanup Site Identification Number (CSID): 5180. 

Previous studies, including historical investigations and remedial actions that have been conducted at and 
near the Site, are summarized in the FS Report (Arcadis 2017). Ecology’s website for the Site is available 
at: https://fortress.wa.gov/ecy/gsp/Sitepage.aspx?csid=5180. Documents available electronically can be 
accessed by clicking View Electronic Documents in the sidebar (or clicking on the preceding hyperlink). 
Documents are also available at the public repository at the Edmonds Public Library. The complete file 
can be reviewed at Ecology’s Northwest Regional Office in Bellevue (phone 425.649.7000). Data 
collected during investigations of the Site are available in Ecology’s Environmental Information 
Management System database (see Study IDs UNOCAL01 and UNOCAL 02). Chevron’s website for the 
Site is available at: http://www.unocaledmonds.info/. 
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2. SITE DESCRIPTION AND BACKGROUND 

This section provides a brief description of the Site and its cleanup activities according to Ecology’s 
regulatory framework. 

2.1 Site Description 
The Site, as defined by the Model Toxics Control Act, comprises areas of the Lower Yard and the former 
Upper Yard. The Site layout is shown on Figure 2-1. 

The approximately 25-acre former Upper Yard is located south of the Lower Yard (Figure 2-1). Unocal 
sold the former Upper Yard to Point Edwards, LLC in October 2003 and, since then, this area was 
redeveloped and has been occupied by the Point Edwards condominium complex. Remedial actions in 
the Upper Yard were conducted in 2003; upon completion, Ecology issued a letter (Ecology 2003) 
confirming that Unocal successfully completed the cleanup actions and confirming that no further cleanup 
action was required at the Upper Yard. Therefore, this report focuses solely on work completed in the 
Lower Yard. 

The approximately 22-acre Lower Yard surrounds the former Upper Yard to the north, east, and west, 
and is currently owned by Unocal. The Lower Yard is currently a vacant property, with no permanent 
aboveground structures. A temporary shed, concrete pad, and system enclosure are located along lower 
Unoco Road in the central portion of the Lower Yard. The Lower Yard stormwater system conveys direct 
precipitation and stormwater to Detention Basin No. 1 (DB-1) located in the northern part of the Lower 
Yard and which is then discharged into Willow Creek. A Washington State Department of Transportation 
(WSDOT) stormwater line, installed between 1972 and 1975, crosses beneath the Lower Yard at depths 
of 9 to 12 feet below ground surface (bgs) to the top of the pipe and discharges stormwater collected from 
State Route 104 to Puget Sound. The WSDOT stormwater line generally runs along the northern edge of 
lower Unoco Road and trends west across the Lower Yard to the tidal basin leading to Puget Sound, with 
sections of increasing diameter from 48 to 72 inches from east to west. 

Willow Creek, a small tributary of Puget Sound adjacent to the Site, runs along the northern portion of the 
western boundary and the entire eastern boundary of the Lower Yard. Willow Creek is approximately 10 
feet wide, is underlain by silt and sand material, and carries surface water into a tidal basin, where the 
water is conveyed beneath the Port of Edmonds through a culvert to Puget Sound. To the north and 
northeast of the Lower Yard beyond Willow Creek is Edmonds Marsh, which is a 23-acre freshwater and 
brackish-water marsh. Willow Creek and Edmonds Marsh are directly connected to Puget Sound and are 
tidally influenced. At high tide, water flows from Puget Sound upstream into Edmonds Marsh; at low tide, 
water drains from Edmonds Marsh into Puget Sound. At its nearest point (the southwest corner of the 
Lower Yard), the Site is approximately 160 feet from the Puget Sound shoreline. The tidal variations in 
water levels in Puget Sound also influence groundwater elevations at the perimeter of the Site. 
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2.2 Background 

2.2.1 Cleanup Actions History 

After termination of the terminal activities in 1993, Unocal entered into AO No. DE-92TC-N328 (Ecology 
1993), which was superseded by AO No. DE 4460, effective in 2007 and amended in 2017 (Ecology 
2007, 2017).  

In accordance with the AOs (Ecology 1993, 2007, 2017), Unocal conducted remedial activities at the 
Upper Yard and Lower Yard. In 2001, Unocal conducted an interim action under AO No. DE92TC-N328 
(Ecology 1993) to remove light non-aqueous phase liquid (LNAPL) and petroleum-saturated soil and 
groundwater from four areas of the Lower Yard. Additional interim actions were conducted in 2003 under 
AO No. DE92TC-N328 (Ecology 1993), including soil excavations in the southwest Lower Yard, DB-1, 
Metals Area 3 (located adjacent to the southwest Lower Yard excavation area), and the Point Edwards 
storm drain line area. Remedial actions were also conducted in the Upper Yard in 2003; upon completion, 
Ecology issued a letter (Ecology 2003) confirming that Unocal successfully completed the cleanup actions 
identified for the Upper Yard. Unocal sold the Upper Yard to Point Edwards, LLC in October 2003. In 
2007 and 2008, interim action excavation activities were conducted at the Lower Yard and in Willow 
Creek, in accordance with AO No. DE 4460 (Ecology 2007, 2017). 

2.2.2 Cleanup Action Objectives 

The objectives of the cleanup action required at the Site per AO No. DE 4460 (Ecology 2007, 2017) 
include: 

 Remediate soil that contains petroleum hydrocarbon concentrations greater than the soil remediation 
level (REL) and cleanup levels (CULs) defined in Table 2-1, in the areas of remaining impacts at the 
Site as described in the FS Report (Arcadis 2017) and summarized below: 

o WSDOT stormwater line and Point Edwards storm drain. Twelve sample locations in soil along the 
WSDOT stormwater line and two sample locations in soil along the Point Edwards storm drain 
contain soil with constituent of concern (COC) concentrations greater than site CULs and/or REL.  

o DB-2 area. Free-phase and/or residual LNAPL was encountered in the DB-2 area. Additionally, 11 
sample locations contained soil with COC concentrations greater than site CULs and/or RELs. 

 Remove recoverable free product (LNAPL) beneath the Site. 

 Obtain the following data, which is necessary to assess future groundwater compliance at the Site: 

o Data necessary to calculate the restoration timeframes for COC concentrations to meet 
groundwater CULs, as defined in Table 2-2, at the groundwater points of compliance (POCs). 

o Data necessary to evaluate if the remaining soil concentrations will cause an exceedance of 
groundwater CULs at the groundwater POCs. 

The cleanup action will also comply with all applicable or relevant and appropriate requirements (ARARs) 
that apply to the Site as listed in the IAWP (Arcadis 2016b). 
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This DPE System As-Built Report focuses on the DPE system installation near the WSDOT stormwater 
line and Point Edwards storm drain (see Section 2.2.3). 

CULs and REL at the Lower Yard are summarized in Tables 2-1 and 2-2 for soil and groundwater, 
respectively. Further details regarding CULs and REL identification are provided in the FS Report 
(Arcadis 2017).  

Table 2-1. Soil CULs and REL for the Lower Yard 

Constituents of Concern 
Cleanup Levels and Remediation 

Level 

TPH1 2,775 mg/kg3 

Benzene 18 mg/kg3 

Total cPAHs TEQ2 0.14 mg/kg3 

Notes: 
1 Total petroleum hydrocarbons (TPH) calculated by summing the concentrations of gasoline range organics (GRO), diesel range 
organics (DRO), and heavy oil range organics (HO).  
2 Total carcinogenic polycyclic aromatic hydrocarbons (cPAHs) calculated by summing the concentrations of benzo(a)anthracene, 
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene; 
adjusted for toxicity using toxic equivalency (TEQ) factors to represent a total benzo(a)pyrene concentration (Washington 
Administrative Code [WAC] 173-340-900). 

3 Proposed soil CULs and REL based on soil direct contact pathway and soil leaching pathway. 

mg/kg = milligrams per kilogram 

Table 2-2. Groundwater CULs and REL for the Lower Yard 

Constituents of Concern 
Cleanup Levels Groundwater  

(as protection of surface water) 

TPH1 _3 

Benzene 16 µg/L4 

Total cPAHs TEQ2 0.05 µg/L5 

Notes: 
1 TPH calculated by summing the concentrations of GRO, DRO, and HO.  
2 Total cPAHs calculated by summing the concentrations of benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene; adjusted for toxicity using TEQ factors to 
represent a total benzo(a)pyrene concentration (WAC 173-340-900). 
3 Method A (WAC 173-340-900, Table 720-1); TPH calculated on a sample-specific basis. The CUL will fall between 500 and 800 
μg/L, depending on the sample’s composition. 
4 National Recommended Water Quality Criteria for human-health (organisms only) (United States Environmental Protection Agency 
[USEPA] 2015). http://water.epa.gov/scitech/swguidance/standards/criteria/current/index.cfm#hhtable. Accessed on June 6, 2016. 
5Total cPAHs TEQ adjusted for practical quantitation limit based on WAC 173-340-730(5)(c). 

µg/L = micrograms per liter 

2.2.3 Selected Remedy 

The June 19, 2017 AO No. DE 4460 amendment (Ecology 2017) allows for work associated with the 
selected remedy described in the FS Report (Arcadis 2017) to be implemented and to complete the 
cleanup action objectives.  
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The selected remedy includes excavation activities near the former Detention Basin No. 2 (DB-2) vicinity 
and treatment through a DPE system of the remaining impacts near the WSDOT stormwater line: 

 The DB-2 excavation activities were implemented during summer and fall 2017 and are described in 
the Detention Basin 2 Excavation As-Built Report (Arcadis 2018b).  

 The DPE system installed near the WSDOT stormwater line is designed to dewater soil, expose 
residual LNAPL to induced vapor flow, remediate COC concentrations in soil to less than CULs and 
REL, and prevent off-site migration of dissolved-phase COCs and potential LNAPL.  

Design of the selected remedy is presented in the EDR (Arcadis 2016a). Data from the 2015 DPE pilot 
test data were used for overall design specifications for a DPE system capable of extracting and treating 
groundwater at up to 100 gallons per minute (gpm) and soil vapor at up to 350 standard cubic feet per 
minute (scfm) at 20 inches of mercury (in. Hg) vacuum. 

This DPE System As-Built Report focuses on the DPE system installation to remediate the remaining 
impacts near the WSDOT stormwater line. 
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3. DUAL-PHASE EXTRACTION SYSTEM INSTALLATION 
ACTIVITIES 

DPE system installation included the following activities: 

 Permitting  

 Pad construction 

 Well installation and completion 

 DPE system construction 

 Electrical installation 

 Conveyance piping installation 

 Waste handling 

 Startup commissioning. 

This section is organized according to the activities listed above. 

Field activities related to DPE system installation were implemented periodically between March and 
December 2017 and were monitored by Arcadis. DPE system As-Built Notes, Drawings, and Diagrams 
are provided as Appendix A.  

The contractors involved in DPE system installation and the activities performed are listed below: 

 Arcadis prepared construction specifications as part of the EDR (Arcadis 2016a). Arcadis also 
observed the construction work completed by the contractors identified below. 

 Subsurface utility locations were marked by Ground Penetrating Radar Systems, LLC (GPRS), 
located in Seattle, Washington.  

 Survey at the Site was conducted by Otak, Inc. (Otak), a registered land surveyor located in 
Redmond, Washington. 

 The DPE treatment system was constructed off site by Newterra of Brockville, Ontario, Canada. 

 Drilling activities associated with monitoring well decommissioning and installation were conducted by 
Cascade Drilling (Cascade), a registered drilling company located in Woodinville, Washington.  

 Electrical services were provided by SHJ Electric, a licensed electrician located in SeaTac, 
Washington. 

 General construction services for DPE system installation were provided by Clearcreek Contractors 
Inc. (Clearcreek), located in Marysville, Washington. 

General notes regarding construction specifications and contractors’ roles are provided in Appendix A. 
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3.1 Permitting 
The cleanup action complies with all ARARs that apply to the Site. A State Environmental Policy Act 
checklist was submitted to Ecology, and approved permits were obtained before implementation of the 
DPE system installation activities: 

 On September 28, 2016, Ecology issued National Pollutant Discharge Elimination System (NPDES) 
Permit No. WA0991007 to discharge treated groundwater to Willow Creek. 

 On December 19, 2016, the Puget Sound Clean Air Agency (PSCAA) issued Permit No.29892 to 
discharge treated effluent vapors per the permit restrictions and conditions. 

Although cleanup work at the Site is exempted from obtaining local permits because remedial actions are 
being implemented under an AO per WAC 173-340-710(9)(b)(vii), the City of Edmonds was consulted to 
assess any needs for local permitting. The remedial actions planned did not require additional permitting 
from the City of Edmonds. Labor and Industries inspections and Snohomish County Public Utility District 
(PUD) approval for electrical connections were performed by the appropriate entities. 

NPDES Permit No. WA0991007 and PSCAA Permit No. 29882 are provided as Appendix B. 

3.2 Pad Construction 
From March 21 to April 3, 2017, the concrete pad as described in the EDR was constructed by 
Clearcreek to provide the foundation of the DPE system enclosure. The concrete pad is located in the 
central portion of the Lower Yard near the WSDOT stormwater line, at a location agreed upon by Ecology 
and the WSDOT prior to pad construction (see Figure 2-1). Pad construction details are presented on 
DPE System As-Built Drawings provided as Appendix A. A photograph of the concrete pad construction is 
presented in Appendix C. 

The concrete pad specifications are as follows: 

 50 feet long by 20 feet wide by 1 foot thick 

 Reinforced with: 

o Welded wire mesh with a minimum 3-inch coverage and a 25-inch overlap  

o No. 4 rebar made of grade 60 steel and with a turndown of 1 foot 10 inches. 

 Constructed of normal weight concrete with a designed strength of 3,000 pounds per square inch 
(psi) at 28 days curing time. 

3.3 Wells Installation and Completion 
The wells installed as part of the DPE system include: 

 Fourteen DPE wells used for both groundwater and soil vapor extraction 

 Two soil vapor extraction (SVE) wells used for soil vapor extraction only 

 Nine piezometers used as observation wells for the DPE system monitoring. 

The well locations are shown on Figure 3-1. 
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Three DPE wells (DPE-1 through DPE-3) and three piezometers (PZ-1 through PZ-3) were installed in 
2015 for pilot testing activities. 2015 well installation details are provided in the EDR (Arcadis 2016a). The 
remaining wells were installed from October 9 to 21, 2017 under Arcadis supervision. Piezometer PZ-3 
installed in 2015 was converted to DPE well DPE-4 during system construction.  

Installation details are summarized below: 

 Washington 811 OneCall was contacted prior to drilling the wells. 

 Site utility maps were consulted, and any potential additional utilities were located by GPRS on 
October 9, 2017. 

 Otak pre-surveyed the well locations on October 9, 2017. 

 Cascade drilled and constructed the wells from October 9 to 21, 2017. 

o Well locations were pre-cleared for subsurface utilities to 8 feet bgs with an air knife and vacuum 
truck to protect any potential underground improvements. 

o Well installation was implemented according to the design provided in the EDR (Arcadis 2016a) 
and Ecology’s recommendations.  

o The sand pack extended from 1 foot above the screened interval to the total depth of the well. 
Each well was completed with hydrated bentonite chips and neat cement.  

 Following well installation, Clearcreek completed the remediation wells (DPE and SVE wells) with 
above-grade well vault and at-grade level conveyance piping, and installed control wiring 
connections. 

 Otak surveyed the as-built locations and casing elevations of the wells on November 21, 2017, after 
completion of the well vault installation. 

Well boring logs are provided in Appendix D. Well construction details are included in Table 3-1. The well 
locations are shown on the As-Built Drawings presented in Appendix A. Photographs of the new wells 
installed are presented in Appendix C. 

3.3.1 Dual-Phase Extraction Well Installation 

Ten DPE wells (DPE-5, DPE-6, DPE-7, DPE-8, DPE-9, DPE-10, DPE-11, DPE-12, DPE-13, and DPE-14) 
were installed in 2017. DPE wells DPE-1, DPE-2, DPE-3 were installed during the 2015 pilot test 
activities. PZ-3 was installed as a dual-purpose well in 2015, with the intent to convert piezometer PZ-3 to 
a DPE well if pilot test results were favorable. PZ-3 was converted to DPE well DPE-4 during DPE system 
installation and construction activities and will hereafter be referred to as DPE-4. DPE well DPE-12 was 
compromised during well installation activities and therefore decommissioned on March 22, 2018 (Arcadis 
2018a). A replacement well, DPE-12R, was installed approximately four feet to the west of DPE-12. 

During the installation of DPE-5, DPE-7, DPE-11 to DPE-14 and DPE-12R, a 20-mil polyethylene 
sheeting installed during previous excavation activities to demarcate fill from native soil was encountered 
above the water table at depths ranging from 3.6 to 7 feet bgs. The screen intervals were adjusted to 
place the top of the screen below the 20-mil polyethylene sheeting to focus extraction influence below the 
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20-mil polyethylene sheeting and prevent pneumatic short-circuiting through the clean backfill placed 
above the 20-mil polyethylene sheeting.  

The DPE wells were constructed as follows: 

 Advanced to 30 feet bgs (DPE-1 and DPE-2), 22 feet bgs (DPE-3 and DPE-4), and 24 feet bgs (DPE-
5 to DPE-14 and DPE-12R). 

 Constructed with a solid polyvinyl chloride (PVC) casing with sump: 

o 4-foot sump (DPE-3 and DPE-4)  

o 5-foot sump (DPE-1, DPE-2, and DPE-5 to DPE-14 and DPE-12R). 

 Constructed of 4-inch-diameter Schedule 40 PVC pipe with 0.02-inch slotted screen. 

 Screen lengths range from 4 to 8 feet bgs for the top of screen and from 18 to 25 feet bgs for the 
bottom of screen. 

 Finished with an approximately 2- to 3-foot stickup for well vault completion by Clearcreek. 

3.3.2 Soil Vapor Extraction Well Installation 

The original design presented in the EDR (Arcadis 2016a) focused soil remediation of shallow soil 
(approximately 4 to 8 feet bgs) as delineated in previous investigations and remediation near the WSDOT 
stormwater line. According to the EDR (Arcadis 2016a), it was expected that the 20-mil polyethylene 
sheeting would be encountered at some DPE well locations. Therefore, a specific design for DPE wells 
penetrating the 20-mil polyethylene sheeting was established: the screen lengths should start below the 
20-mil polyethylene sheeting to target the backfill surrounding the WSDOT stormwater line. However, the 
20-mil polyethylene sheeting was deeper than anticipated at DPE wells DPE-11 through DPE-14 and 
DPE-12R (at depths ranging from 3.6 to 7 feet bgs). Therefore, to improve the SVE radius of influence 
and address soil impacts throughout the vadose zone near those DPE wells, two SVE wells (SVE-1 and 
SVE-2) were installed.  

The SVE wells were installed within smear zone and vadose zone soil to increase soil vapor recovery and 
were constructed as follows: 

 Advanced to 8 feet bgs. 

 Constructed of 4-inch-diameter Schedule 40 PVC. 

 Set with a 0.02-inch slotted screen from 4 to 8 feet bgs 

 Finished with an approximately 2-foot stickup for well vault completion by Clearcreek.  

3.3.3 Observation Wells Installation 

Seven piezometers (PZ-4, PZ-5, PZ-6, PZ-7, PZ-8, PZ-9, and PZ-10) were installed in 2017. Piezometers 
PZ-1 and PZ-2 were installed during the 2015 pilot test activities. 

The piezometers were constructed as follows: 

 Advanced to 25 feet bgs (PZ-1 and PZ-2) and 19 feet bgs (PZ-4 and PZ-10). 
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 PZ-1 and PZ-2 were constructed of 2-inch-diameter Schedule 40 PVC pipe with 0.02-inch slotted 
screen from 5 to 25 feet bgs. 

 PZ-4 through PZ-10 were constructed of 2-inch-diameter Schedule 40 PVC pipe with 0.02-inch 
slotted screen from 4 to 19 feet bgs. 

 Completed with a flush-mounted traffic-rated well monument set in concrete at the ground surface. 

Additionally, nine pre-existing monitoring wells located near the DPE system (MW-126, MW-143, MW-
511, MW-512, MW-519, MW-525, MW-526, MW-531, and MW-532) are considered as observation wells 
for the DPE system monitoring but are not considered part of the DPE system. 

3.3.4 Remediation Wells Completion 

Each DPE and SVE well was completed with an aboveground weatherproof fiberglass vault as follows: 

 The base of the vault was set at 6 inches bgs.  

 The vault was set in a concrete skirt, reinforced with rebar, and set in gravel backfill to allow for 
drainage. 

 The vault was topped with a custom-built, lightweight, high-density polyethylene (HDPE) lid to reduce 
the infiltration of rainwater. 

 A high-level float switch was installed within the vault to shut down the corresponding pump in case a 
leak occurs within the vault. 

Each DPE and SVE well is connected to conveyance piping and control wires that enter the vault, and is 
sealed to contain any potential leaks: 

 Groundwater conveyance piping. Extracted groundwater is pumped through a 1-inch-diameter HDPE 
conveyance line contained inside a 3-inch-diameter HDPE secondary containment line running from 
each DPE well to the groundwater manifold. Groundwater conveyance piping is connected to the 
DPE wellhead via steel pipe through a gate valve and check valve. The steel pipe is then connected 
to 1-inch-diameter polyethylene hose that penetrates the well casing through a jet well seal and leads 
down the DPE well to the pump.  

 Vapor conveyance piping. Extracted vapors are conveyed through individual 3-inch HDPE 
conveyance lines running from each DPE well to the SVE manifold. Wells SVE-1 and SVE -2 are 
connected to the individual vapor conveyance lines for DPE-13 and DPE-14, respectively, through a 
3- by 3-inch HDPE tee. Vapor conveyance piping is connected to the DPE and SVE wellheads via a 
3- by 4-inch PVC tee. A threaded HDPE to PVC threaded fitting connects the conveyance piping to 
the wellhead. A vacuum gauge is installed on the vapor conveyance piping at the wellhead to confirm 
vacuum is applied to the well. 

 Three wires (pump lead wire, float switch wire, and pressure transducer wire) are sealed through 
penetrations in the sidewall of the well vault. The pump lead wire and transducer wire then enter the 
well casing through sealed penetrations in the jet well seal.  
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 Two service oil-resistant jackets, oil-resistant insulation, and weather-/water-resistant (SOOW) cords 
lead to a weatherproof junction box located outside of each DPE well vault. The pump lead wire 
connects to the SOOW cord. 

The well vault design is shown on the As-Built Drawings presented in Appendix A. 

3.4 Dual-Phase Extraction System Construction 
The DPE system was constructed by Newterra according to specifications provided by Arcadis in the 
EDR (Arcadis 2016a) to meet the cleanup action objectives described in Section 2.2.2. 

The DPE system was constructed within two 40- by 8- by 9-foot shipping containers at the Newterra 
Brockville, Ontario, Canada facility. Upon construction, the DPE system was tested and inspected by an 
Arcadis engineer at the Newterra facility on December 20, 2017. The two shipping containers were then 
delivered to the Site on April 12, 2017 and placed side by side with a walkthrough door on the dedicated 
concrete pad. The two shipping containers are the DPE system enclosure. The DPE system was further 
inspected upon placement of the DPE system enclosure at the Site. The DPE system enclosure layout is 
shown on DPE System As-Built Drawings provided as Appendix A. General notes regarding construction 
specifications are shown on the Construction Notes and Specifications provided in Appendix A. 

The DPE system enclosure includes: 

 Control room located within the east container and accessible by the northeast door. 

 Groundwater extraction and treatment unit (groundwater extraction unit) located within the west 
container and accessible by the west door. 

 Soil vapor extraction and treatment unit (SVE unit) located within the east container and accessible 
by the east door. 

 Catalytic oxidizer (CatOx) unit placed in a caged area within the east container and accessible by the 
southeast door. 

Additionally, the DPE system enclosure contains several safety devices. System components and safety 
devices are described in the following sections.  

3.4.1 Control Room and Dual-Phase Extraction System Safety 

The DPE system control room contains the main control panels for operation of the DPE system. The 
control panels include a 480-volt stepdown transformer, two variable frequency drive (VFD) control 
panels, and the main programmable logic controller (PLC) and human machine interface (HMI) control 
panel. The PLC and HMI are used to turn on and off pumps, obtain flow and temperature readouts, and 
adjust the groundwater intake elevation setting based on target drawdown depths. 

The DPE system is also equipped with safety interlock alarms to prevent equipment damage and physical 
harm to operators.  

The following DPE system interlocks and critical safety devices are controlled through the PLC: 

 Emergency stop buttons 
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 Lower explosive level sensor to detect explosive vapors 

 Sump alarm to detect leaks in the process piping 

 High-level alarms in the vapor liquid separator, conical bottom settling tank, and equalization tank 

 High-level alarms in groundwater extraction well vaults 

 High-pressure alarms on groundwater process lines 

 High-vacuum and low-flow alarms on vapor process lines 

 Temperature-controlled ventilation fans 

 High-temperature alarms on vapor extraction blowers 

 Individual VFDs. 

When a critical alarm triggers a shutdown, a notification email is automatically sent to the project team by 
the Newterra Site-Link Basic Wireless Telemetry Service (Newterra telemetry service). Additionally, 
operations can be remotely accessed via the Newterra telemetry service. 

3.4.2 Groundwater Extraction Components 

The groundwater extraction unit extracts groundwater through submersible well pumps installed in each 
of the 14 DPE wells, lowering the groundwater to expose smear zone and vadose zone soil to vapor 
extraction. The extracted groundwater is then treated though the groundwater extraction unit before being 
discharged under NPDES Permit No. WA991007. 

The groundwater extraction unit and DPE well installation consists of the following: 

 Each DPE well is equipped with an electric submersible well pump (model Grundfos Redi-Flo 4 SPE) 
and controlled by: 

o A pressure transducer within each well, signaling the drawdown set points to the individual VFD. 
The target drawdown depth is set using the PLC. 

o An individual VFD located in the control room and controlling the pump speed. When the 
groundwater level reaches the targeted depth on the transducer as set at the PLC, the pump 
speed is automatically adjusted by the VFD to maintain the targeted depth. 

o Pump lead and transducer wires. 

 A 14-leg groundwater extraction manifold connecting groundwater conveyance piping from each DPE 
well to the treatment system with the following components on each leg: 

o Flowmeter totalizer 

o Flow control gate valve 

o Pressure gauge 

o Sampling port 

o Check valve. 
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 A 500-gallon conical bottom settling tank receiving the extracted groundwater for removal of sediment 
with a high-level alarm to shut down the system as needed. 

 A 500-gallon equalization tank receiving the extracted groundwater with a high-level alarm to shut 
down the system as needed and float controls to operate the transfer pump. 

 A Goulds 3ST transfer pump with a capacity of 110 gallons per minute (gpm) at 90 feet total 
discharge head, pumping the extracted water toward the bag filters with a high-pressure shutdown 
switch.  

 Two sets, in parallel, of two Pentair #2 type bag filters for removal of sediment in series with a high-
pressure shutdown switch. 

 Two sets, in parallel, of two 3,000-pound liquid granular activated carbon (GAC) vessels, removing 
volatile organic compounds (VOCs) from the extracted groundwater with sampling ports and pressure 
relief valves on each vessel.  

 A digital flow totalizer, providing instantaneous and total flow to the PLC. 

Treated water is conveyed toward DB-1 through a discharge line by the main Goulds transfer pump with a 
high-point siphon break to stop the occurrence of continued water discharge during system shutdown. 
Treated water is then discharged at the DPE system outfall into DB-1. A high-level alarm shuts down the 
DPE system if DB-1 water elevation exceeds the target elevation. The water is then discharged from DB-
1 to Willow Creek at Outfall #002. 

DPE system discharge configuration is shown on As-Built Drawing Riprap Design at Detention Basin No. 
1 provided in Appendix A. 

3.4.3 Soil Vapor Extraction Components  

The SVE components of the DPE system extract soil vapor by inducing vacuum in each of the 14 DPE 
and two SVE wells. The extracted soil vapors are then treated though the SVE and CatOx units before 
being discharged under PSCAA Permit No.29892. 

The SVE components include the SVE and CatOx units, and comprise: 

 Three blowers, inducing vacuum to extract the soil vapors at each DPE and SVE well; blowers flow 
and vacuum rates are controlled by: 

o A manual dilution air valve that can be opened or closed. 

o A VFD manually controlled by the main control panel. 

 A 14-leg SVE manifold, connecting vapor extraction piping from the DPE and SVE wells to the SVE 
unit. Each leg of the manifold consists of a sample port, vacuum gauge, and gate valve to control the 
vapor flow.  

 A vapor liquid separator (VLS), removing liquid from the extracted soil vapors conveyed though the 
SVE manifold.  

 A Moyno™ progressive cavity pump, transferring the accumulated water from the vapor liquid 
separator to the groundwater unit. 
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 A vapor control valve, automatically controlling the dilution of extracted dried soil vapors based on 
temperature and flow inputs to the CatOx unit. 

 Pre- and post-dilution differential pressure flow transducers with data readouts at the PLC. 

 Pre- and post-treatment sampling ports for PSCAA permit compliance. 

 A flameless CatOx (Intellishare Model ECO500), treating the VOCs present in extracted soil vapors 
by catalytic oxidation according to PSCAA Permit No.29892. 

3.5 Electrical Installation 
Power was available at the northeast corner of the Site from an overhead line connected to a three-
phase, 200-amp, 480-volt service; the service provided power to the DB-1 transfer pumps and a main 
disconnect and a breaker panel was mounted with strut channel structural support (Unistrut) equipment 
rack. This existing service was not sufficient to adequately supply power to the DPE system and electrical 
updates were implemented before DPE system startup.  

Electrical upgrades and connection activities included: 

 New transformer installed by the PUD located on an existing power pole along the Burlington 
Northern Santa Fe right of way. 

 New 600-amp 480-volt service provided by the PUD, from a new overhead line. 

 New meter, a main disconnect, and supply cabinet installed by SHJ Electric to supply power to the 
existing DB-1 transfer pumps and the DPE system. 

 Electrical conduit placed along the fence line leading from the upgraded supply cabinet to the DPE 
system. 

 A 350 MCM 4 copper wire pulled through the conduit and connected to the disconnect at the DPE 
system.  

The supplied DPE system components were pre-wired and tested prior to shipment. Panel components 
within the control room were certified by a third-party listing service including the Canadian Standards 
Association Underwriters Laboratory. The electrical service equipment location is shown on As-Built 
Drawing Riprap Design at Detention Basin No. 1 provided as Appendix A. An electrical conduit cross-
section detail is included in Appendix A. 

3.6 Conveyance Piping Installation 
From October to November 2017, Clearcreek contractors installed conveyance piping leading from the 
remediation wells to the DPE system manifolds. To avoid ground disturbance, allow for easy optimization 
and maintenance, and reduce additional waste handling, all conveyance piping was installed on grade.  

Conveyance piping consists of vapor, groundwater, and treated groundwater discharge piping. All 
conveyance piping constructed with HDPE was pressure tested by Clearcreek and observed by an 
Arcadis representative to pass 5 psi for 15 minutes without losing pressure. At several locations, HDPE 
pipe is covered with a minimum of 2 feet of sand and gravel for temporary crossover. PVC pipe is 
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contained inside steel casing at crossover locations. The conveyance piping and cross sections are 
shown in Appendix A. 

3.6.1 Vapor Conveyance Piping 

The vapor conveyance piping was installed without hard elbows or turns, using the flexible nature of the 
HDPE pipe. Each end of the vapor conveyance pipe is secured to concrete by Unistrut brackets. Vapor 
conveyance piping was constructed as follows: 

 Twenty-foot sections of 3-inch-diameter SDR 11 black HDPE were fusion welded to total length from 
well to system compound.  

 Vapor conveyance piping transitions to flexible reinforced PVC hose for approximately 3 feet, where 
the HDPE pipe transitions from on grade to the Unistrut rack.  

 From the Unistrut rack, the flexible PVC hose connects the HDPE pipe to the SVE manifold through 
the DPE system sidewall using camlock fittings.  

The vapor conveyance piping layout is shown on the DPE System Piping Layout Drawing provided in 
Appendix A.  

3.6.2 Groundwater Conveyance Piping  

Groundwater conveyance piping was constructed as follows: 

 A continuous length of 1-inch-diameter SDR 11 black HDPE roll pipe, installed within fusion welded 3-
inch-diameter black HDPE secondary containment pipe leading from each well to the Unistrut rack at 
the system compound.  

 The groundwater conveyance piping transitions the 3-inch secondary containment line from HDPE to 
flexible reinforced PVC pipe using a camlock fitting and 3- by 1-inch reducing rubber coupling at the 
system sidewall.  

 Wrapped ¼-inch jacketed foam insulation around all groundwater conveyance piping to reduce the 
occurrence of freezing pipes during cold weather and minimize pipe expansion during exposure to 
sunlight.  

3.6.3 Treated Groundwater Discharge Conveyance Piping 

Treated groundwater discharge conveyance piping was constructed as follows: 

 Constructed using PVC couplers and low VOC adhesive cement.  

 Connected through the DPE system sidewall via an HDPE to Schedule 40 PVC threaded coupler a 3-
inch to 2-inch reducing coupler and elbow down to ground surface. 

 Approximately 480 feet of 2-inch-diameter Schedule 80 PVC piping wrapped in ¼ inch jacketed foam 
insulation.  

 Installed at grade from the DPE system to the constructed riprap outfall at DB-1. 
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The electrical contractor attached SOOW cord to the outside of the conveyance pipe from the DPE 
system to DB-1 for the high-level switch located at the DPE system outfall. The SOOW cord and 
conveyance pipe wrapped in ¼ inch jacketed foam insulation. 

3.7 Waste Handling 
The above grade construction design limited the amount of soil handling and disposal required. Soil 
generated from the installation of DPE wells, SVE wells, and piezometers was containerized in DOT-
approved 55-gallon steel drums. Soil drums were labeled and staged in a designated area. A composite 
soil sample was collected, and the soil will be disposed of under a new site waste profile. Soil will be 
transported off site to a Chevron-approved landfill. 

Development purge water from DPE wells and piezometers was stored in closed top DOT-approved 55-
gallon steel drums. Disposal of these drums is pending approval of a new site waste profile and will be 
transported off site upon approval.  

3.8 Startup Commissioning 
DPE system startup commissioning was performed from November 27 through December 1, 2017 with 
the assistance of a Newterra technician. DPE system components were tested, and the remote Newterra 
telemetry service was placed online. The Newterra technician performed a system walkthrough, including 
training of field staff and minor trouble shooting. Arcadis field personnel collected baseline monitoring 
data and completed the DPE system startup check list. 

The DPE system startup began on December 1, 2017 with the groundwater extraction components in 
operation. The SVE portion of the DPE system commenced on December 5, 2017 to allow for 
groundwater drawdown within the radius of influence prior to vacuum application. Data collected during 
system startup will be reported in the 2018 Groundwater and Operation Report (2018 GOR). 
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4. SUMMARY 

The DPE system was installed on site as planned in the EDR (Arcadis 2016a) with the addition of two 
SVE wells, and consists of: 

 Fourteen DPE wells used for both groundwater and soil vapor extraction 

 Two SVE wells used for soil vapor extraction 

 Nine piezometers used as observation wells for the DPE system monitoring 

 A Newterra-provided DPE system enclosure with equipment capable of extracting and treating 
groundwater at up to 100 gpm and soil vapor at up to 350 scfm at 20 in. Hg vacuum: 

o A groundwater extraction unit, including 14 Grundfos Redi-Flo 4 electric submersible pumps 
controlled by pressure transducers and VFDs, a 500-gallon conical bottom settling tank, a 500-
gallon batch tank, a Goulds centrifugal transfer pump, two sets in parallel of bag filters in series, 
and two sets in parallel of two 3,000-pound GAC vessels. 

o A SVE unit including a VLS, three Minke rotary claw blowers in parallel controlled by VFD and 
PLC, various monitoring and safety devices, and a catalytic combustion electric CatOx. 

The DPE system startup began on December 1, 2017 with the groundwater extraction components in 
operation. The SVE portion of the DPE system commenced on December 5, 2017 to allow for 
groundwater drawdown within the radius of influence prior to vacuum application. Data collected during 
system startup will be presented in the 2018 GOR. 

The performance monitoring report for the DPE system will be submitted as part of an addendum to the 
DPE System As-Built Report after 12 months of operation, or upon obtaining asymptotic DPE system 
mass removal rates from the pretreatment effluent vapor stream (whichever comes earlier). 
  



DUAL-PHASE EXTRACTION SYSTEM AS-BUILT REPORT 

arcadis.com 
 18 

5. REFERENCES 

Arcadis. 2016a. Engineering Design Report. Former Unocal Edmonds Bulk Fuel Terminal. March 8. 

Arcadis. 2016b. Final Interim Action Work Plan. Former Unocal Edmonds Bulk Fuel Terminal. July 19. 

Arcadis. 2017. Public Review Draft Final Feasibility Study Report. Former Unocal Edmonds Bulk Fuel 
Terminal. June 16. 

Arcadis. In Progress. Compliance Monitoring Plan. Former Unocal Edmonds Bulk Fuel Terminal. 

Arcadis. 2018a. DPE-12 Replacement Work Plan. Former Unocal Edmonds Bulk Fuel Terminal. February 
13. 

Arcadis. 2018b. Detention Basin 2 Excavation As-Built Report. Former Unocal Edmonds Bulk Fuel 
Terminal. March 29. 

Ecology. 2003. Letter RE: Edmonds Bulk Fuel Terminal, Upper Yard: Completion of Cleanup per Interim 
Action Report. October 9. 

Ecology. 1993. AO No. DE-92TC-N328 

Ecology. 2007. AO No. DE 4460 

Ecology. 2017. AO No. DE 4460 amendment 
 



 
 
 
 
TABLE 

 



Table 3-1
Well Construction Details
Former Unocal Edmonds Bulk Fuel Terminal
11720 Unoco Road 
Edmonds, Washington

Well Type
Casing 

Diameter
Casing 

Elevation1
Top of 

Screen Depth
Bottom of 

Screen Depth
Sump 
Length

Total Well 
Depth

Submersible 
Pump Installed

Pump Type 
Configuration

DPE / PZ / 
SVE / MW

inches feet NAVD88 feet bgs feet bgs feet feet bgs Yes/No
Top/Bottom 

Loading2

DPE-1 DPE 4 14.58 5.0 25.0 5.0 30.0 Yes Top

DPE-2 DPE 4 14.88 5.0 25.0 5.0 30.0 Yes Top

DPE-3 DPE 4 13.94 5.0 18.0 4.0 22.0 Yes Top

DPE-4 (PZ-3) DPE3
4 13.83 5.0 18.0 4.0 22.0 Yes Top

DPE-5 DPE 4 15.33 7.0 19.0 5.0 24.0 Yes Top

DPE-6 DPE 4 15.34 4.0 19.0 5.0 24.0 Yes Top

DPE-7 DPE 4 13.68 6.5 19.0 5.0 24.0 Yes Top

DPE-8 DPE 4 14.86 4.0 19.0 5.0 24.0 Yes Top

DPE-9 DPE 4 14.32 4.0 19.0 5.0 24.0 Yes Top

DPE-10 DPE 4 14.34 4.0 19.0 5.0 24.0 Yes Top

DPE-11 DPE 4 14.27 5.0 19.0 5.0 24.0 Yes Top

DPE-12 DPE 4 14.16 8.0 19.0 5.0 24.0 Yes Top

DPE-12R DPE 4 14.30 6.0 19.0 5.0 24.0 Yes Top

DPE-13 DPE 4 13.77 5.0 19.0 5.0 24.0 Yes Top

DPE-14 DPE 4 13.67 6.5 19.0 5.0 24.0 Yes Top

SVE-1 SVE 4 14.91 4.0 8.0 0.0 8.0 No NA

SVE-2 SVE 4 14.65 4.0 8.0 0.0 8.0 No NA

PZ-1 PZ 2 12.96 5.0 25.0 0.0 25.0 No NA

PZ-2 PZ 2 13.18 5.0 25.0 0.0 25.0 No NA

PZ-4 PZ 1 14.16 4.0 19.0 0.0 19.0 No NA

PZ-5 PZ 1 12.84 4.0 19.0 0.0 19.0 No NA

PZ-6 PZ 1 12.96 4.0 19.0 0.0 19.0 No NA

PZ-7 PZ 1 13.05 4.0 19.0 0.0 19.0 No NA

PZ-8 PZ 1 12.91 4.0 19.0 0.0 19.0 No NA

PZ-9 PZ 1 12.85 4.0 19.0 0.0 19.0 No NA

PZ-10 PZ 1 12.62 4.0 19.0 0.0 19.0 No NA

MW-126 MW4
2 12.40 3.7 13.7 0.0 14.2 No NA

MW-143 MW4
2 11.94 3.5 13.6 0.0 14.1 No NA

MW-511 MW 2 15.20 5.0 15.0 0.0 15.0 No NA

MW-512 MW 2 13.19 3.0 13.0 0.0 13.0 No NA

MW-519 MW 2 12.60 3.0 13.0 0.0 13.0 No NA

MW-525 MW 2 12.62 3.0 13.0 0.0 13.0 No NA

MW-526 MW 2 12.90 3.0 13.0 0.0 13.0 No NA

MW-531 MW 2 13.26 3.0 13.0 0.0 13.0 No NA

MW-532 MW 2 13.38 3.0 13.0 0.0 13.0 No NA

Notes:

2. Grundfos Redi-flo 4 top-loading electric submersible pump.
3. During the 2015 DPE pilot test, DPE-4 was used as an observation well named PZ-3. DPE-4 has been used as a remediation well since DPE system startup on 12/01/17.
4. The monitoring well includes a well end cap of 0.5 foot. 

Shaded cells show decommissioned well.

bgs = below ground surface

DPE = dual phase extraction well; remediation well used for both groundwater and soil vapor extraction

MW = monitoring well; observation well used for DPE system monitoring and groundwater compliance monitoring

NA = not applicable

NAVD88 = North American Vertical Datum of 1988

PZ = piezometer; observation well used for DPE system monitoring

SVE = soil vapor extraction well; remediation well used for soil vapor extraction

Well ID

1. Casing elevation surveyed by Otak, Inc. on 11/21/2017 for DPE, SVE, and PZ wells besides DPE-12R surveyed on 04/10/2018; on 08/08/2012 for MW-525, MW-526, MW-
531, and MW-532; and on 10/27/2008 for MW-126, MW-143, MW-511, MW-512, and MW-519.
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1.0 Introduction

The enclosed drawings and specifications contain information for the construction and installation of a
treatment facility. The following drawings depicting the treatment facility are required for construction and
installation:

Drawing No. Revision Title

G1A 0 Construction Notes and Specifications

G1B 0 Construction Notes and Specifications

G-2 0 Major Equipment and Instrument List

C-1 0 DPE System Piping Layout

C-2 0 DPE System Enclosure Layout Detail

C-3 0 DPE System Enclosure Layout Elevation Detail

C-4 0 Piping Cross Sections

C-5 0 DPE System Wellhead Connection Construction Details

C-6 0 Well Construction Details

C-7 0 DPE System Manifold Connection Details

C-8 0 DPE System Pad Details

C-9 0 Riprap Design at Detention Basin 1

P-1 0 DPE System Process and Instrumentation Diagram (Vapor)

P-2 0 DPE System Process and Instrumentation Diagram (Groundwater Extraction)

P-3 0 DPE System Process and Instrumentation Diagram Instrument Designation

CHEVRON: Chevron Environmental Management Company

ENGINEER: Arcadis U.S. Inc.

CONTRACTOR: Clearcreek Contractors Inc. - Washington State Licensed

ELECTRICAL CONTRACTOR: SHJ Electric Inc. - Washington State Licensed

DRILLING CONTRACTOR: Cascade Drilling - Washington State Licensed

SYSTEM VENDOR: Newterra Inc.

2.0 General Construction Specifications

2.0.1 The CONTRACTOR reviewed the facility design plans, and field verified all dimensions and site
conditions before starting work.

2.0.2 All materials used for construction of the facility were new.

2.0.3 The ENGINEER was granted National Pollution Discharge Elimination System permit for treated
water and a Puget Sound Clean Air Agency air permit, prior to discharge.

2.0.4 The CONTRACTOR obtained all necessary Labor and Industries (L&I) inspections.

2.0.5 The CONTRACTOR has provided a one year warranty on all CONTRACTOR-provided materials
and supplies.  The CONTRACTOR provided a warranty on workmanship for a period of not less
than one year. All defects in CONTRACTOR supplied and installed materials and supplies shall be
repaired at CONTRACTOR expense.

2.0.6 In addition to the remediation design plans, the ENGINEER supplied the CONTRACTOR with
manufacturer's equipment handling and installation procedures. The CONTRACTOR has installed
all equipment in accordance with the manufacturers' specifications and instructions.

2.0.7 The CONTRACTOR was responsible for keeping the site free of excessive debris and waste during
construction.  The CONTRACTOR took necessary precautions to control dust and stormwater
runoff from construction activities.

2.0.8 The CONTRACTOR and DRILLING CONTRACTOR provided independent location of all utilities and

took appropriate measures to protect them from damage.  The CONTRACTOR and DRILLING
CONTRACTOR used the regional underground utility notification  service One Call and obtained
all necessary clearances before breaking ground. No utilities, including but not limited to,
electrical conduits, telephone lines, water lines, sewer, or storm drain lines were damaged
during construction.

2.0.9 The DRILLING CONTRACTOR was responsible for installation of wells DPE-5 through DPE-14,
SVE-1, SVE-2 and PZ-4 through PZ-10.  The DRILLING CONTRACTOR also was responsible for the 
replacement of well DPE-12, that was damaged during installation, by DPE-12R.

2.0.10 The CONTRACTOR restored all disturbed areas to match the pre-construction conditions.

2.0.11 Upon completion of the project, the CONTRACTOR assisted the ENGINEER in
preparing “as-built” drawings. The “as-built” drawings show the actual construction
details, including final cross-over and well locations, compound layout, and piping details.

2.0.12 A final inspection was performed by the ENGINEER and a CHEVRON representative. All items not
meeting the specifications and the remediation design plans were promptly repaired and/or
replaced by the CONTRACTOR.

2.0.13 The ELECTRICAL CONTRACTOR supported startup of the equipment.  The ELECTRICAL
CONTRACTOR assisted SYSTEM VENDOR personnel in demonstrating proper motor rotation,
proper connections of equipment to circuit breakers, and repair of electrical problems with the
system.

3.0 Piping

3.1 General

3.1.1 All piping work was installed by trained personnel operating under the CONTRACTOR.

3.1.2 All materials were new.

3.1.3 All materials and work were installed in  accordance  with  the  pipe  manufacturer's
specifications, the design plans, and all applicable codes.

3.1.4 Above ground piping has pipe supports and clamps at each end of the pipe with adequate space
for the pipes to expand and contract due to temperature as specified in the piping
manufacturer's specifications. Unistrut supports ends are covered with plastic protective caps.

3.1.5 The CONTRACTOR made all wellhead connections as shown on Drawing C-5.

3.1.6 The use of dissimilar metals and alloys in direct contact with each other was avoided in all pipe
lines containing liquids due to the potential for galvanic corrosion.

3.2  Polyvinyl Chloride (PVC) Pipe Specifications

3.2.1 All aboveground PVC process piping is related to clean water discharge only and is constructed
of Schedule 80 wrapped in metallic backed insulation.

3.2.2 All pipe joints are to be glued using PVC primer and PVC solvent cement.

3.2.3 PVC pipe was not used for above ground or underground compressed air service, or for high
temperature applications.

3.3 Galvanized Pipe Specifications

3.3.1 Galvanized pipe is Schedule 40 hot-dip galvanized (HDG) steel per ASTM A53.

3.3.2 Galvanized pipe has not been used to convey soil vapor.

3.4 Stainless Steel Pipe Specifications

3.4.1 Stainless steel pipe of Type 304 or 316 was used for construction where steel pipe was specified.

3.4.2 All connections made using stainless steel were flange connections with Buna-N gaskets and
NPT threaded connections.

3.4.3 All threaded connections were made using pipe thread sealant tape specifically made for use
with stainless steel pipe.

3.4.4 Stainless steel was used prior to the catalytic oxidizer (CatOx) discharge. The CatOx vendor
(Intellishare Inc.)  was consulted for appropriate piping material use prior to installing the
oxidizer.

3.5 Flexible Hoses/ Tubing

3.5.1 Flexible hoses and tubing were rated for chemical compatibility, and the operating pressures
and temperatures at which they are used.

3.5.2 Connections to fittings and components have been made with hose barbs and clamps, metal
camlocks with locking clips, and compression fittings. Plastic camlocks have not been used.

3.5.3 Hose clamps (used in conjunction with hose barb fittings) are roll-over, center punch (banded)
or T-Bar type clamps.

3.6 High Density Polyethylene (HDPE) Pipe

3.6.1 The CONTRACTOR used black standard dimension ration (SDR) 11 HDPE pipe for all vapor and
groundwater conveyance lines.

3.6.2 Groundwater conveyance pipe was 1-inch diameter HDPE continuous length roll pipe contained
within 3-inch diameter extrusion welded HDPE pipe.

3.6.3 The groundwater conveyance secondary containment lines were covered in ¾ inch thick metallic
backed insulation.

3.7 Pressure Testing

3.7.1 All process piping was pressure tested and witnessed by the ENGINEER representative. Testing
was not conducted through instruments or equipment.

3.7.2 All HDPE lines were tested at 5 pounds per square inch (psi) for a period of 15 minutes.

4.0 Portland Cement Concrete Pavement

4.1 General

4.1.1 Finished concrete surfaces have been verified as true and even. The finished concrete is free of
voids, mounds, ridges, depressions, cracks, and other irregularities.

4.1.2 Concrete was thoroughly mixed to assure uniform mixture of components within the mass.

4.2 Concrete Materials

4.2.1 Portland Cement was ASTM C-150 Type II.

4.2.2 Water was potable and free of acids, alkalis, and organic materials.
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4.2.3 The concrete mix was specified to pass a compressive strength test of 3,000 psi compressive
strength.

4.2.4 The concrete mix had a minimum slump of 3-inches and a maximum slump of 4-inches.

4.3 Reinforcing Steel

4.3.1 Transverse reinforcing steel dowels were of Number 4 (#4, 1/2 inch diameter) Grade 60 rebar,
spaced no more than 18-inches on center along the entire length of the trench. The reinforcing
steel dowels were embedded at least 4-inches into the existing concrete at mid-height and
secured in place using non-shrink epoxy to anchor the steel rebar in place.

All concrete reinforcement was as follows:

· No. 4 bars and larger

· All bars were clean of rust, grease or other materials likely to impair bond.

· All bends were made cold.

· Splicing of bars had a minimum 1'6” lap of 1'-6” in all concrete cases where appropriate.

· All reinforcing bars were accurately and securely placed before pouring concrete or
applying grout and supported off the ground using steel or plastic cradles.

· Non-shrink epoxy materials were 100 percent solids, high-modulus, non-slag gel.

· Longitudinal reinforcing steel was at least #4 rebar  and securely attached to all transverse
reinforcing steel dowels using wire-ties.

4.4 Concrete Placement

4.4.1 The CONTRACTOR properly prepared the sub-grade. No concrete was poured on soft, saturated
or pumping soil, frozen soil, ice, snow, or standing water.

4.4.2 Concrete was poured in accordance with commonly accepted industry practices.

· The CONTRACTOR prevented overworking and aggregate segregation.

· The   concrete   was   adequately   tamped   or   vibrated   to   prevent   voids   or
honeycombing.

· Area between joints were cast as one continuous pour.

· The maximum allowable cold weather travel time was 2 hours. All deliveries were within
allowable travel time.

4.5 Concrete Finishing

4.5.1 The CONTRACTOR finished the concrete in accordance with standard industry practices.

· After all the bleed water disappeared; the CONTRACTOR floated the flat surface by hand
using a trowel.

· After floating, a soft concrete finish broom was used to finish the surface.

5.0 Electrical

5.1 General

5.1.1 Washington State L&I and national electric code (NEC), were used to dictate the specific type of
electrical enclosures and raceways used in specific hazardous and non-hazardous locations.

5.1.2 All work was performed in accordance with the NEC. All work conformed to the regulations and
specifications of Snohomish County Public Utility District (PUD) providing the service.

5.1.3 Electrical work was conducted by the ELECTRICAL CONTRACTOR.

5.2 Electrical Service

5.2.1 The ELECTRICAL CONTRACTOR installed a weather-tight main electrical breaker/disconnect
panel located outside the equipment enclosure as shown on Drawing C-2. The main panel has a
lockable disconnect/shut-off switch.

5.2.2 All service equipment is enclosed in a water-tight National Electrical Manufacturers Association
[NEMA] enclosure where exposed to the elements.

5.2.3 The power meter was supplied and installed by Snohomish County PUD.

5.3 Electrical Service Disconnects

5.3.1 The ELECTRICAL CONTRACTOR installed all service disconnect switches necessary to safely
shutdown and lockout the equipment.

5.3.2 The switches are contained in an appropriately rated water-tight NEMA panel.

5.3.3 The SYSTEM VENDOR provided an emergency stop switch on the exterior of each door of the
compound.

5.4 Electrical Above Ground Conduits and Enclosures

5.4.1 All threaded joints were installed per local code with at least five threads fully engaged.

5.4.2 All couplings, unions, junction boxes, device boxes, and conduit bodies have tight joints that
were inspected by the ENGINEER and ELECTRICAL CONTRACTOR.

5.5 Electrical Grounding

5.5.1 The conduit system and neutral conductors have been grounded in accordance with local code
and L&I requirements. Ground testing was documented prior to system startup.

6.0 Construction Details

6.1 Equipment Enclosure

6.1.1 The equipment enclosure is located as shown on Drawing C-1

6.1.2 CONTRACTOR has installed the following signage on all sides of the remediation equipment
room and the inside door of the remediation equipment room:

· Danger High Voltage

· No Smoking

· 24-hour contact numbers

· PPE requirements

7.0 CONTRACTOR Safety Requirements

7.0.1 The CONTRACTOR was responsible for the safety of their personnel and subcontractor
personnel. The CONTRACTOR conformed to the ENGINEER's and CHEVRON'S Behavior Based
Safety Program requirements following the below specifications:

· Develop and have available site-specific Health and Safety Plan (HASP) and Journey
Management Plan (JMP) which conforms to the ENGINEER's and CHEVRON standards.

· Develop and have available on-site Job Loss Analysis (JLA) forms outlining the tasks to be
performed, the job steps, the hazards, and the mitigating procedures to minimize risk and
maximize safety.

· Complete the CHEVRON Permit-to-Work processes and procedures.

· Conduct and document a tailgate safety meeting each morning and afternoon when site
work is to be performed.

· Ensure compliance with all Federal and  State  Occupational  Safety  and  Health
Administration (OSHA) and local safety regulations.

· Meet requirements of CHEVRON Short Service Employee (SSE) process.

· Ensure the appropriate personnel have received Defensive Driving training.

7.0.2 The CONTRACTOR had sufficient quantities and quality of hard hats, goggles, safety glasses,
reflective vests, and gloves on site to outfit all CONTRACTOR workers, and provide for a secure
work area.

7.0.3 The CONTRACTOR secured all work areas with barricades and snow fence to protect the work
area from intrusion by unauthorized vehicles or pedestrians. When conditions warranted, the
CONTRACTOR provided traffic flaggers in addition to barricades to control ingress and egress
from the work area. A traffic control plan was included in the ENGINEERS HASP.

7.0.4 A pre-construction safety meeting was held at the site prior to the anticipated start of
construction. The pre-construction safety meeting was attended by CHEVRON, the ENGINEER,
the CONTRACTOR, and other interested parties.

7.0.5 The CONTRACTOR provided one 20-pound dry chemical type-ABC fire extinguisher per vehicle
and work zone, with current inspection tags, during all construction activities.

7.0.6 The CONTRACTOR was responsible for containing loose debris and construction materials on a
daily basis, and made sure that the work area was clean and orderly prior to departure from the
site.
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Well ID
Well Type Casing

Diameter

Top of
Screen
Depth

Bottom of
Screen
Depth

Sump
Length

Total Well
Depth

Submersible
Pump

Installed

Pump Type
Configuration

DPE / PZ /
SVE inch ft bgs ft bgs ft ft bgs Yes/No Top/Bottom

Loading1
DPE-1 DPE 4 5.0 25.0 5.0 30.0 Yes Top
DPE-2 DPE 4 5.0 25.0 5.0 30.0 Yes Top
DPE-3 DPE 4 5.0 18.0 4.0 22.0 Yes Top

DPE-4 (PZ-3) DPE2 4 5.0 18.0 4.0 22.0 Yes Top

DPE-5 DPE 4 7.0 19.0 5.0 24.0 Yes Top
DPE-6 DPE 4 4.0 19.0 5.0 24.0 Yes Top
DPE-7 DPE 4 6.5 19.0 5.0 24.0 Yes Top
DPE-8 DPE 4 4.0 19.0 5.0 24.0 Yes Top
DPE-9 DPE 4 4.0 19.0 5.0 24.0 Yes Top

DPE-10 DPE 4 4.0 19.0 5.0 24.0 Yes Top
DPE-11 DPE 4 5.0 19.0 5.0 24.0 Yes Top
DPE-12 DPE 4 8.0 19.0 5.0 24.0 Yes Top

DPE-12R DPE 4 6.0 19.0 5.0 24.0 Yes Top
DPE-13 DPE 4 5.0 19.0 5.0 24.0 Yes Top
DPE-14 DPE 4 6.5 19.0 5.0 24.0 Yes Top
SVE-1 SVE 4 4.0 8.0 0.0 8.0 No NA
SVE-2 SVE 4 4.0 8.0 0.0 8.0 No NA
PZ-1 PZ 2 5.0 25.0 0.0 25.0 No NA
PZ-2 PZ 2 5.0 25.0 0.0 25.0 No NA
PZ-4 PZ 1 4.0 19.0 0.0 19.0 No NA
PZ-5 PZ 1 4.0 19.0 0.0 19.0 No NA
PZ-6 PZ 1 4.0 19.0 0.0 19.0 No NA
PZ-7 PZ 1 4.0 19.0 0.0 19.0 No NA
PZ-8 PZ 1 4.0 19.0 0.0 19.0 No NA
PZ-9 PZ 1 4.0 19.0 0.0 19.0 No NA

PZ-10 PZ 1 4.0 19.0 0.0 19.0 No NA

Table Notes:
DPE = Dual Phase Extraction (DPE) Well: remediation well used for both groundwater and soil vapor extraction
SVE = Soil Vapor Extraction (SVE) Well: remediation well used for soil vapor extraction
PZ = piezometer: observation well used for DPE System monitoring
1. Grundfos Redi-flo 4 top loading electric submersible pump.
2. During the 2015 DPE pilot test, DPE-4 was used as an observation well named PZ-3. DPE-4 is used as a remediation well since DPE System Startup on
12/01/17.

3. Shaded cells show decommissioned well.
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AS-BUILT MAJOR CONTOUR (FEET)

AS-BUILT  MINOR CONTOUR (FEET)

EXISTING MAJOR CONTOUR (FEET)

EXISTING MINOR CONTOUR (FEET)

OVERHEAD ELECTRIC UTILITY

UTILITY POLE

CREEK

CHAIN LINK FENCE

VEGETATED AREA

ELECTRIC ABOVEGROUND CONDUIT

CATCH BASIN

UNDERGROUND STORM DRAIN

PROPERTY BOUNDARY

RAILROAD TRACK

LEGEND:

QUARRY SPALLS

INVERT ELEVATION IN FEET N.A.V.D. 99INV.
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R

PVC SCH802"

PVC SCH806"

708

PI

0-60"WC

brass

DISCHARGE

SILENCER

brass

OIL

702

FG

SV

702

brass brass

DISCHARGE

SILENCER

B

702

brass

DISCHARGE

SILENCER

B

703

brass

brassbrass

ss

brass

BLOWER IS

REMOVABLE

BLOWER IS

REMOVABLE

PLUGGED PORT1/4"

PLUGGED PORT1/4"

PLUGGED PORT1/4"

PVC1"

PVC SCH801"

ELECTRIC CATALYTIC OXIDIZER:

TAG =

MAKE/MODEL =

FLOWRATE =

WATTS =

VOLTAGE & PHASE =

OX-1901

INTELLISHARE / ECO500

500 SCFM 

50,000

480V/3P

SVE BLOWER:

TAG =

MAKE/MODEL =

FLOWRATE & VACUUM =

DISCHARGE PRESSURE =

DISCHARGE TEMPERATURE =

HORSEPOWER & MOTOR TYPE =

VARIABLE FREQUENCY DRIVE =

VOLTAGE & PHASE =

HOUR METER/AMP METER =

HAND-OFF-AUTO =

LOCAL DISCONNECT =

B-701/703

BUSCH MM 1502 AV

300 ACFM @ 20"HG (900 ACFM @ 20" HG COMBINED = 298 SCFM)

1.5 PSI

275 F

20, TEFC CL 1 DIV 2

YES (60-100%)

460V/3P

YES (HMI)/NO

YES (HMI)

NO

SOLENOID VALVE:

TAG =

MAKE/MODEL =

MAX PRESSURE =

TIMER =

VOLTAGE & PHASE =

HAND-OFF-AUTO =

SV-701/702

ASCO  (EF8262H22)

90PSI OIL, NORMALLY CLOSED

YES (PLC)

115V/1P

YES (HMI)

NOTE:

SEE DRAWING P-3 FOR INSTRUMENT AND EQUIPMENT DESIGNATION

** SAFETY DEVICE

50-500F

TI

704

TSH

703

**

SET @ 290 F

TAH

703

BLOWER IS REMOVABLE SO INLET SCREEN CAN BE CLEANED

LABEL TO BE ADDED:

ENSURE INTEGRAL INLET SCREEN IS CLEANED PER MANUFACTURERS

RECOMMENDATIONS

TSH

702

**

SET @ 290 F

TAH

702

TSH

701

**

SET @ 290 F

TAH

701

0-15 PSIA

702

PT

**

SET @ 20.5" HG

PAH

702

32-212 F

701

TT

L

H

H

L

FT

702

702

PDI

0-1"WC

0-400SCFM

PVC SCH802"

SET @ 21"HG

brass

PVC SCH802"

SET @ 21"HG

brass
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PVC SCH806"

PVC SCH803"

PVC SCH803"

703

PI

30-0"HG

brass

704

PI

30-0"HG

brass

707

PI

0-60"WC

brass

50-500F

TI

703

706

PI

0-60"WC

brass

50-500F

TI

702

705

PI

0-60"WC

brass

50-500F

TI

701

BLACK2"BLACK2"BLACK2"

BLACK4"

122-482 F

704

TT

**

SET @ 290 F

TAH

704

**

SET @ 10"WC

PAL

703

L

H

PT

703

0-50"WC

TERMINATE

OUTSIDE

W/ 2" FNPT

FITTING

TERMINATE

OUTSIDE

W/ 2" FNPT

FITTING

TERMINATE

OUTSIDE

W/ 2" FNPT

FITTING

put on 24" copper  line to dissipate heat

VENTILATION FAN:

TAG =

MAKE/MODEL =

FLOWRATE & PRESSURE =

HORSEPOWER & MOTOR TYPE =

VOLTAGE & PHASE =

F-7911

CANARM 24"

5,100 CFM @ 0.25"WC

1/3 , EXP

230V/1P

VENTILATION FAN:

TAG =

MAKE/MODEL =

FLOWRATE & PRESSURE =

HORSEPOWER & MOTOR TYPE =

VOLTAGE & PHASE =

F-7912

CANARM 12"

1,390 CFM @ 0.25"WC

1/4, GP

120V/1P

ENCLOSURE HEATER:

TAG =

MAKE/MODEL =

WATTS =

VOLTAGE & PHASE =

H-7912

Ouellet OFM2004BL

2000

460V/1P

703

VFD

**

VFDA

703702

VFD

**

VFDA

702

3"

2"

3"

2"2"

ss ss

BLACK4"

BLACK4"

**

SET @ 45"WC

PAH

703

ALL CONDENSATE LINES ENTER THE HEADER AT

THE TOP OF HEADER AS AN INDEPENDENT LINE.

HEADER GRAVITY DRAINS TO VLS INLET

copper1/4"

copper1/4"

copper1/4"

L

H

H

L

0-3"WC

PDI

701

701

FT

1-1/2" FNPT

INLET PORTS

ON LEGS TYPICAL

(THROUGH WALL)

6" CLEAN-OUT

RE-CIRCULATION

NOTES FOR PROGRESSIVE CAVITY PUMPS:

- CHECK VALVE ON DISCHARGE LOCATED

DOWNSTREAM OF RE-CIRCULATION LINE

- OVERSIZE INLET PIPING TO REDUCE

SUCTION LOSSES

IN-LINE FILTER

/SILENCER

PVC SCH806"

401

PI

30-0"HG

401

LG LSL

401

LSH

401

PVC SCH802"

P

401

402

PI

0-60PSI

PVC SCH801-1/2"

PVC SCH806"

701

PI

30-0"HG

SET @ 21"HG

CONTROL PANEL

LOCATED ON BUILDING.

PANEL A MINIMUM OF 36"

FROM ANY HAZARDOUS

PROCESS EQUIPMENT,

AND A MINIMUM OF 36"

ABOVE GRADE.

WIRING IS CLASS 1 DIVISION 2, AS PER THE NEC.

IS INPUT WIRING WIRED FOR INDOORS, ACCORDING

NEC FOR HAZARDOUS LOCATIONS.

**WIRING AND SPECIAL PROJECT NOTES**

**BUILDING EQUIPMENT AND CONTROL PANEL**

DRAIN PIPED TO

OUTSIDE W/ 1" FNPT

FITTING

VLS-401

VAPOR/LIQUID

SEPARATOR

H

L

701

PDI

0-10"WC

1901

TTRDY

1901

**

SYSA

1901

(ONE LEG SHOWN AS TYPICAL)

MANIFOLD =

MANIFOLD SIZE =

MANIFOLD MATERIAL =

NUMBER OF LEGS =

SIZE OF LEGS = 1-1/2"

VACUUM INLET (MFD-102)

4"

STEEL

7

108

PI

30-0"HG

PVC SCH801-1/2"

PVC SCH801"

brass

brass

pvc

pvc

pvc

brass

pvc

pvc

brass

brass

FERNCO

F
E

R
N

C
O

cap for cleaning/expansion

PSI50

DESIGN NOTE:

Never use braided black hose with hose barbs

and zip ties for pressure connection in liquid

service. Use appropriate compression fittings.

TSH

7911

**

ES

7911

7911

F

OIL

701

FG

SV

701

brass brass

B

701

PLUGGED PORT1/4"

piped to

vls inlet

**

LAHL

401

border defines limits of the enclosure

(BLD-7910)

LSHH

401

SYS

1901 1902

TT

NOTE:  OXIDIZER MUST BE INSTALLED OUTDOORS.

1/4" PLUG FOR FLOW MEASUREMENT

PROVIDE 8 DIA. OF STRAIGHT

PIPE BEFORE AND 3 DIA. AFTER

1-1/2" FNPT

INLET PORTS

ON LEGS TYPICAL

(THROUGH WALL)

(ONE LEG SHOWN AS TYPICAL)

MANIFOLD =

MANIFOLD SIZE =

MANIFOLD MATERIAL =

NUMBER OF LEGS =

SIZE OF LEGS = 1-1/2"

VACUUM INLET (MFD-101)

4"

STEEL

7

101

PI

30-0"HG

PVC SCH801-1/2"

brass

brass

F
E

R
N

C
O

cap for cleaning/expansion

1/4" PLUG FOR FLOW MEASUREMENT

PROVIDE 8 DIA. OF STRAIGHT

PIPE BEFORE AND 3 DIA. AFTER

PVC SCH806"

BLACK2"

BLACK1-1/2"

brass

1
2

SHEET LINE

 VLS DISCHARGE

TO EQ TANK

1

SHEET LINE

MV

1901

I
N

L
E

T
 
F

I
L

T
E

R

/
S

I
L

E
N

C
E

R

CONTROLLED

BY OXIDIZER

PIPE NOTE:  NO GALVANIZED STEEL IS TO BE USED IN

THE INLET OR OUTLET OF THE SVE BLOWER PROCESS

LINE WHEN AN OXIDIZER IS USED.  USE PVC AND BLACK

STEEL ONLY.

PVC SCH803"

702

PI

30-0"HG

brass

ELECTRIC CATALYTIC

OXIDIZER

OX-1901

0-15 PSIA

701

PT

TERMINATE OUTSIDE

W/ 4" FNPT FITTING

TERMINATE

OUTSIDE

W/ 4" FNPT

FITTING

PVC SCH804"

border defines limits of the caged area

BORDER DEFINES LIMITS OF THE ENCLOSURE

(BLD-7910)

POTENTIALLY HAZARDOUS CLASS 1 DIV 2 AREA

SVE room

CL1 DIV2 area

border defines limits of the enclosure

(BLD-7910)

control panel room

GP area

TSHH

7911

**

TAHH

7911

7911

GT

**

GTA

7911

TSH

7912

TSL

7911

7912

F

7912

H

integral

thermostat

**

ES

8201

701

VFD

**

VFDA

701

3"

pvc

**

ES

7912

**

LAHH

401

FERNCO
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TO GROUNDWATER

INLET MANIFOLD

1" FNPT

INLET PORTS

ON LEGS

TYPICAL

DRAIN PIPED TO

OUTSIDE W/ 1" FNPT

FITTING

NOTES FOR BAG FILTER:

- MOUNT UPSTREAM PRESSURE GAUGES, IN

SIDE, NOT TOP

WELL CAP

SUBMERSIBLE WELL PUMPS:

TOTAL WELL ASSEMBLIES =

WELL PUMPS ASSEMBLED =

WELL PROBES ASSEMBLED =

WATER DISCHARGE HOSE =

POWER CABLES =

SUPPORT CABLES =

by others

by others

by others

by others

YES

14

P

4001

4601

PI

0-60PSI

PVC SCH801-1/2"

(ONE LEG SHOWN AS TYPICAL)

MANIFOLD =

MANIFOLD SIZE =

MANIFOLD MATERIAL =

NUMBER OF LEGS =

SIZE OF LEGS = 1-1/2"

WATER INLET (MFD-4601)

2"

PVC

7

PVC SCH803"

PVC SCH802"6701

PI

0-60PSI

PVC SCH802"

6703

PI

0-60PSI

PVC SCH802"

PVC SCH803"

VENT TO OUTSIDE

settling

tank

T-5502

TEE IN CHECK VALVE

ABOVE MAXIMUM LEVEL IN

TANK OR VESSEL

HIGHEST POINT IN

PROCESS LINE

BUILDING SUMP SWITCH

FLT-6701

FILTER

FLT-6702

FILTER

**

LAHH

7921

4" SS

4" SS

brasspvc

brass

pvc

pvc

pvc

pvc

pvc

pvc

MICRON5-50

MICRON25-100

brass

brass

6702

PI

0-60PSI

6704

PI

0-60PSI

SEE MLEE STANDARD ASSEMBLY

vent stack terminated with

screened tee

10 ft above enclosure

LPC-7002

2" spiral

clear hose

w/ camlock

and locking

handles

(15' length)

typical 6

7001

PI

0-60PSI

brass

brass

7002

PI

0-60PSI

ELECTRIC SUBMERSIBLE WELL PUMP:

TAG =

MAKE/MODEL =

FLOWRATE & PRESSURE =

HORSEPOWER & MOTOR TYPE =

VOLTAGE & PHASE =

HOUR METER/AMP METER =

HAND-OFF-AUTO =

P-4001

GRUNDFOS/ REDI-FLO4

12 GPM @ 50'TDH

1/2, ENVIRONMENTAL

240V/3P

YES (HMI)/NO

YES (HMI)

LIQUID PHASE

CARBON

LPC-7001

LIQUID PHASE

CARBON

LSHH

7921

0.5 X H

LSH

5501

0.2 X H

LSL

5501

pvc

500 GALLON

EQ TANK

T-5501

16" non vented
lid & gasket

pvc

pvc

PVC SCH803"

5501

P

5501

PI

0-60PSI

brass

pvc

brass

5501

LAHH

0.85 x H

LSHH

5501

TRANSFER PUMP:

TAG =

MAKE/MODEL =

FLOWRATE & PRESSURE =

HORSEPOWER & MOTOR TYPE =

VOLTAGE & PHASE =

HOUR METER/AMP METER =

HAND-OFF-AUTO =

LOCAL DISCONNECT =

P-5501

GOULDS 3ST (IMPELLER G)

120 GPM @ 90' TDH

5, TEFC CL 1 DIV 2

460V/3P

YES (HMI)/NO

YES (HMI)

NO

4001

LT

4001

VFD

**

VFDA

4001

4608

PI

0-60PSI

PVC SCH801-1/2"

(ONE LEG SHOWN AS TYPICAL)

MANIFOLD =

MANIFOLD SIZE =

MANIFOLD MATERIAL =

NUMBER OF LEGS =

SIZE OF LEGS = 1-1/2"

WATER INLET (MFD-4602)

2"

PVC

7

brass
pvc

brass

PVC SCH802"

500 GALLON

5502

LAHH

LSHH

5502

PVC SCH801"

PVC SCH801"

pvc

PVC SCH803"

SHEETLINE

1

SHEETLINE

 VLS DISCHARGE

TO EQ TANK

pvc

gravity over flow line

1

PVC SCH801-1/2"

pvc

SS3"

SS3"

0-50PSI

5501

PT

0-50PSI

6701

PT

**

SET @ 40 PSI

PAH

5501

**

SET @ 40 PSI

PAH

6701

6705

PI

0-60PSI

brass

0-50PSI

7001

PT

**

SET @ 30 PSI

PAH

7001

pvc

pvc

PVC SCH803"

4" SS

4" SS

brass

brass

7003

PI

0-60PSI

LIQUID PHASE

CARBON

4" SS

4" SS

brass

brass

7004

PI

0-60PSI

LIQUID PHASE

CARBON

4" SS

4" SS

LPC-7003

LIQUID PHASE

CARBON

LPC-7004

3000LB

REGEN

3000LB

REGEN

3000LB

REGEN

3000LB

REGEN

brass

3" PLUG

pvc

7001

FT

pvc

border defines limits of the enclosure (BLD-7920)

potentially hazardous class 1 div 2 area

TERMINATE OUTSIDE

W/ 2" FNPT FITTING

2" PVC SCH80

DISCHARGE TO POND

PVC SCH802"

PVC SCH802"

PVC SCH802"

PVC SCH803"

border defines limits of the enclosure
(BLD-7920)

TSH

7921

TSL

7922

7921

F

7922

H

**

ES

7921

VENTILATION FAN:

TAG =

MAKE/MODEL =

FLOWRATE & PRESSURE =

HORSEPOWER & MOTOR TYPE =

VOLTAGE & PHASE =

F-7921

CANARM 24"

5,100 CFM @ 0.25"WC

1/3 , EXP

230V/1P

ENCLOSURE HEATER:

TAG =

MAKE/MODEL =

WATTS =

VOLTAGE & PHASE =

H-7921/7922

INDEECO 254

3600

460V/3P

4001

LAL

PVC SCH803"

PVC SCH804"

drain1/2"

FQI

4601

1" FNPT

INLET PORTS

ON LEGS

TYPICAL

FQI

4608

blind flange2"

blind flange2"

1/4" brass 1/4" brass

1/4" brass1/4" brass

0-50PSI

7002

PT

**

SET @ 20 PSI

PAH

7002

PVC SCH803"

4001

LAHH

LSHH

4001

water treatment room
CL1 DIV2 area

TSL

7921

7921

H

PVC SCH802"

pvc

pvc

PRV 7002
PRV 7001

PRV 7004
PRV 7003

SIPHON BREAK

7001

LAH

LSH

7001

PVC SCH802"6705

PI

0-60PSI

PVC SCH802"

6707

PI

0-60PSI

PVC SCH802"

FLT-6703

FILTER

FLT-6704

FILTER

pvc

pvc
pvc

pvc

MICRON FILTER5-50

MICRON FILTER25-100

6706

PI

0-60PSI

6708

PI

0-60PSI

MOC ADDITION

pvc

drain1/2"

pvc

pvc

p
v
c

p
v
c

BV-6704
BV-6703

BV-6702

BV-6705

B
V

-
6

7
0

9

B
V

-
6

7
0

6

BV-6707 BV-6708

BV-6710
BV-6711

BV-6712

BV-6714
BV-6715

B
V

-
6

7
1

3

BV-6701
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BALL VALVE - 

GATE VALVE - 

GLOBE VALVE - 

NEEDLE VALVE - 

BUTTERFLY VALVE - 

SLIDE VALVE - 

SOLENOID VALVE - 

SWING CHECK VALVE - 

WAFER CHECK VALVE - 

SPRING CHECK VALVE - 

WYE STRAINER - 

SAMPLE PORT - 

PRESSURE RELIEF VALVE - 

VACUUM RELIEF VALVE - 

CAMLOCK CONNECTION - 

FERNCO COUPLING -

FLEXIBLE CONNECTION - 

FLANGED CONNECTION - 

REDUCER - 

UNION - 

NO NC

VALVES AND PIPING EQUIPMENT

EQUALIZATION TANK

VAPOR/LIQUID, SEAL FLUID SEPARATOR

BAG FILTER

CARBON VESSEL

OXIDIZER

STANDARD, CONICAL-BOTTOM TANK

EQUIPMENT

CENTRIFUGAL PUMP - 

PROGRESSIVE-CAVITY PUMP - 

CENTRIFUGAL, REGENERATIVE BLOWER - 

ROTARY-CLAW BLOWER - 

HEATER - 

FLOW MEASUREMENT

FQI

101

AVERAGING PITOT TUBE - 

VENTURI - 

WATER FLOW METER - 

INSTRUMENT DESIGNATION

A

B

C

D

E

F

G

H

I

J

K

L

M

N

O

P

Q

R

S

T

U

V

W

X

Y

Z

INPUT

A

B

C

D

E

F

G

H

I

J

K

L

M

N

O

P

Q

R

S

T

U

V

W

X

Y

Z

1st MODIFIER 2nd MODIFIER 3rd MODIFIER OUTPUT 1st MODIFIER

INSTRUMENT IDENTIFICATION

 - INDICATING INSTRUMENT

 - DIGITAL INPUT TO CONTROL PANEL

 - DIGITAL INPUT CAUSING ALARM

30"WC

PSH

701

SETPOINT OF INSTRUMENT

INSTRUMENT DESIGNATION (PRESSURE SWITCH HIGH;

SEE TABLE ABOVE)

SYSTEM POSITION NUMBER (SOIL-VAPOR EXTRACTION;

SEE DESCRIPTION ABOVE)

INSTRUMENT TYPE

EXAMPLE

100 - VACUUM INLET MANIFOLD

400 - VAPOR/LIQUID SEPARATOR

500 - VAPOR/LIQUID SEPARATOR - 2

700 - SOIL-VAPOR EXTRACTION

1900 - OXIDIZER

2500 - SPARGE HEAT EXCHANGER

4000 - SUBMERSIBLE WELL PUMPS

4600 - GROUNDWATER INLET MANIFOLD

5500 - INLET TANK

6700 - PRE-CARBON BAG FILTER

7000 - LIQUID-PHASE CARBON

7900 - BUILDING,TRAILER OR SKID

8200 - CONTROL PANEL

8500 - ELECTRICAL PARTS

9900 - EXTRAS

SYSTEM POSITION DESIGNATION

 - DIGITAL INPUT CAUSING SYSTEM SHUTDOWN ALARM

SOLENOID

CYCLE

FLOW

CURRENT

LEVEL

PRESSURE

SPEED

TEMPERATURE

POSITION

TRANSMITTER

SWITCH

INDICATOR

DIFFERENTIAL

HIGH

LOW

HAND

MOTORIZED

BLOWER

COMPRESSOR

FAN

PUMP

VALVE

PNEUMATIC

FILTER, SILENCER - 

GAUGE

AIR DRYER

HEATER

QUANTITY

L

H

RANGE

PDI

101

L

H

RANGE

PDI

101

 - ANALOG OUTPUT FROM CONTROL PANEL

 - ANALOG INPUT TO CONTROL PANEL

**

EQUIPMENT
BLD - BUILDING, TRAILER OR SKID

FLT - FILTER VESSEL

LPC - LIQUID-PHASE CARBON VESSEL

MFD - MANIFOLD

OX - OXIDIZER

TNK - TANK

VLS - VAPOR/LIQUID SEPARATOR

GAS (LEL)

ALARM

FERNCO

btf
BANDED TRANSITION FITTING -

VIBRATION ISOLATOR

MOTOR DRIVEN FAN - 

F

DIGITAL WATER FLOW METER - 

 - CRITICAL DEVICE

TYPICAL OF OTHERS -

ELECTRIC SUBMERSIBLE PUMP - 

P

NORMALLY OPEN -

NORMALLY CLOSE -

NO

NC

DPE SYSTEM INSTRUMENT DESIGNATION
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APPENDIX C 

 

Photograph Logs 



 

PHOTOGRAPH LOG 

Chevron Environmental Management Company 
Former Unocal Edmonds Bulk Fuel Terminal  
Edmonds, Washington 
 

arcadis.com 1 

DUAL-PHASE EXTRACTION SYSTEM INSTALLATION ACTIVITIES  

 

Photograph: 1 

Description: 

Dual-Phase 
Extraction (DPE) 
system being tested 
at the Newterra 
Facility. 

Location: 
Newterra Facility 
Brockville, Ontario, 
Canada 

Photograph taken 
by: Arcadis U.S., Inc. 

Date: 12/20/2016 

 

Photograph: 2 

Description: 
Concrete pad 
construction. 

Location: 
Former Unocal 
Edmonds Bulk Fuel 
Terminal  

Photograph taken 
by: Arcadis U.S., Inc. 

Date: 03/2017 



 

PHOTOGRAPH LOG 

Chevron Environmental Management Company 
Former Unocal Edmonds Bulk Fuel Terminal  
Edmonds, Washington 
 

arcadis.com 2 

 
 

 
 

Photographs:  
3 A, B & C 

Description: 

DPE system 
enclosure delivery (A) 
and placement onto 
the concrete pad of 
the east container (B) 
and west container 
(C) constituting the 
DPE system 
enclosure. 

Location: 
Former Unocal 
Edmonds Bulk Fuel 
Terminal  

Photograph taken 
by: Arcadis U.S., Inc. 

Date: 4/12/2017 

A 

B C



 

PHOTOGRAPH LOG 

Chevron Environmental Management Company 
Former Unocal Edmonds Bulk Fuel Terminal  
Edmonds, Washington 
 

arcadis.com 3 

 
 

 

Photographs:  
4 A & B 

Description: 

DPE system, 
conveyance piping 
and groundwater 
discharge line (A); 
DPE system, 
conveyance piping 
and DPE vault (B)  

Location: 
Former Unocal 
Edmonds Bulk Fuel 
Terminal  

Photograph taken 
by: Arcadis U.S., Inc. 

Date: 2/15/2018 

B 

A 

DPE 
Well 

Observation 
Well 

Groundwater 
conveyance piping

Soil vapor 
conveyance piping

Treated water 
discharge line 



 

PHOTOGRAPH LOG 

Chevron Environmental Management Company 
Former Unocal Edmonds Bulk Fuel Terminal  
Edmonds, Washington 
 

arcadis.com 4 

 

Photograph: 5  

Description: 

DPE wellhead 
connection. 

Location: 
Former Unocal 
Edmonds Bulk Fuel 
Terminal  

Photograph taken 
by: Arcadis U.S., Inc. 

 
Date: 12/14/2017 

 

 

Photograph: 
6 A & B 
 
Description: 
 
Outfalls: Outfall #002 
(A) into Willow Creek 
and DPE System 
Outfall into DB-1 (B) 
 
Location: 
Former Unocal 
Edmonds Bulk 
Terminal 
 
Photograph taken 
by: Arcadis U.S., Inc. 
 
Date: 12/14/2018 
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APPENDIX D 

 

Well Boring Logs 
 



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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= Groundwater level
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7
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9

10

11

12

10/16/17-10/19/17

Curtis Askew

Hand Auger/Split Spoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-5

NA

Chevron EMC

50°F, Overcast
NA

Hollow-stem Auger

10 1/4"

Sam Miles

DPE-5.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

NA

NA

NA

4

4

4

SAND with Gravel, poorly graded medium grained sand,
medium, poorly graded, subrounded gravel; brown, dry.

SAND with Gravel, poorly graded, medium grained sand,
medium, poorly graded, subrounded gravel; brown, dry.

Liner encountered at 6.0 ft.

Same as above.

SAND with gravel; poorly graded medium grained sand;
small, poorly graded, subrounded gravel; brown; wet; HCLO.

At 11 ft color change from brown to gray.

2.5-3

5-5.5

7-7.5

10-11.5

6

6

6

18

0.0

0.0

6.0

332.8

NA

NA

NA

NA

SP/SG

SP/SG

SP/SG

SP

NA

NA

NA

8

HA

HA

HA

1

PCX Polymer
Concrete Vault
(24"x37 7/8"x26
1/4")

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets
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Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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Date: 12/21/2017

= Groundwater level
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16
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19
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22

23

24

25

10/16/17-10/19/17

Curtis Askew

Hand Auger/Split Spoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-5

NA

Chevron EMC

50°F, Overcast
NA

Hollow-stem Auger

10 1/4"

Sam Miles

DPE-5.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

2

2

4

4

5

6

6

12

15

SAND with little gravel; poorly graded, medium grained sand;
small, poorly graded, sub-rounded gravel; gray; wet; HCLO.

SAND with little gravel; poorly graded medium grained sand;
small, poorly graded, subrounded gravel; gray; wet; HCLO.

At 21.5ft Encountered wood debris lense.

Same as above.

End of Boring at 24.0 ft bgs.

15-16.5

20-
  21.5

22.5-
  24

12

18

18

285.1

66.3

151.6

NA

NA

NA

SP

SP

SP

6

11

27

2

3

4

10 1/4 inch
diameter drilled
hole

4" Sch. 40 PVC
0.020 Slotted
Screen

10x20 Colorado
Silica Sand

4" Sch. 40 PVC
Sump



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Client:

Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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Page:

Date: 12/21/2017

= Groundwater level

0

1

2

3

4

5
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7
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9

10

11

12

10/12/17-10/19/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-6

NA

Chevron EMC

Overcast
NA

Hollow-stem Auger

10 1/4"

Alex Pink

DPE-6.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available
PID=Photoionization detector
ppm=Parts per million

NA

NA

2

2

2

Asphalt encountered at 2.5 ft.

SAND with gravel, medium grained sand, subrounded gravel;
gray/ brown, moist.

Same as above; woody debris and increased gravel; gray/
brown, moist.

SAND with gravel, poorly graded, medium grained sand,
small, poorly graded, subrounded gravel; gray; wet.

5-5.5

7-7.5

10-11.5

6

6

12

13.7

7.1

7.4

NA

NA

NA

SP/SG

SP/SG

SP

NA

NA

4

HA

HA

1

PCX Polymer
Concrete Vault
(24"x37 7/8"x26
1/4")

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets

4" Sch. 40 PVC
0.020 Slotted
Screen
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Drilling Company:
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Borehole Depth:

Location:

Well/Boring
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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= Groundwater level
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25

10/12/17-10/19/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-6

NA

Chevron EMC

Overcast
NA

Hollow-stem Auger

10 1/4"

Alex Pink

DPE-6.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available
PID=Photoionization detector
ppm=Parts per million

3

2

2

3

3

4

3

4

5

SAND with gravel, poorly graded, medium grained sand,
small, poorly graded, subrounded gravel; gray; wet.

Encountered wood debris layer at 16.5 ft bgs.

SAND with little gravel, poorly graded, fine to medium
grained sand, small, poorly graded, subrounded gravel; gray;
wet.

Same as above.

End of Boring at 24.0 ft bgs.

15-16.5

20-21.5

22.5-23

18

18

6

1.6

0.4

0.5

NA

NA

NA

SP

SP

SP

4

7

9

2

3

4

10 1/4 inch
diameter drilled
hole

10x20 Colorado
Silica Sand

4" Sch. 40 PVC
Sump



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Client:

Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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Page:

Date: 12/21/2017

= Groundwater level

0

1

2

3

4

5

6

7

8

9

10

11

12

10/10/17-10/12/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-7

NA

Chevron EMC

50°F, Overcast
NA

Hollow-stem Auger

10 1/4"

Jason Little

DPE-7.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

NA

NA

NA

2

3

4

SAND and gravel, poorly graded, medium grained sand;
small, poorly graded, subrounded gravel; dry; brown.
At 3 ft gravel increases.

CLAY with some gravel, high plasticity clay; small, poorly
graded, subrounded gravel; moist; gray; HCLO.
encountered black plastic liner at 5 ft bgs.

SAND and gravel, little silt, very fine to medium grained sand,
small to medium subrounded gravel; wet.

SAND with some gravel, fine to medium grained, poorly
graded sand; small, subrounded, poorly graded gravel; wet;
grayish brown; HCLO.

2.5-3

5-5.5

7.5-8

10-11.5

6

6

6

6

0.0

784.7

8.5

45.3

NA

NA

NA

NA

SP/SG

CH

SP

SP/SG

NA

NA

NA

7

HA

HA

HA

1

PCX Polymer
Concrete Vault
(24"x37 7/8"x26
1/4")

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets
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Drilling Company:
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Easting:
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Borehole Depth:
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Well/Boring

Well/Boring ID:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:
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11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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= Groundwater level
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25

10/10/17-10/12/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-7

NA

Chevron EMC

50°F, Overcast
NA

Hollow-stem Auger

10 1/4"

Jason Little

DPE-7.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

2

2

2

5

7

9

8

10

10

No recovery.

SAND with little gravel; poorly graded, medium grained sand;
small, subrounded, poorly graded gravel; trace woody
debris; wet; gray; slight HCLO.

Same as above.

End of Boring at 24.0 ft bgs.

15-16.5

20-21.5

22.5-24

0

18

6

NA

46.4

50.5

NA

NA

NA

NA

SP/SG

SP/SG

4

16

20

2

3

4

10 1/4 inch
diameter drilled
hole

4" Sch. 40 PVC
0.020 Slotted
Screen

10x20 Colorado
Silica Sand

4" Sch. 40 PVC
Sump



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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= Groundwater level
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10/10/17-10/11/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-8

NA

Chevron EMC

50° F, Overcast
NA

Hollow-stem Auger

10 1/4"

Eric Krueger

DPE-8.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

NA

NA

NA

8

9

10

Asphalt (2 ft bgs to 2.3 ft bgs)

SAND and gravel, poorly graded, medium to coarse grained
sand; small, poorly graded, subrounded gravel; dry; brown.

SAND with trace gravel, poorly graded, medium grained
sand; small, poorly graded, subrounded gravel; moist; brown,
slight HCLO.

Same as above.

Boring cleared to 8.4 ft bgs via air knife/vac.

SAND, poorly graded, medium grained sand; wet; brown.

2.5-3

5-5.5

7.5-8

10-11.5

6

6

6

12

0.5

15.1

13.8

0.4

NA

NA

NA

NA

SP

SP

SP

SP

NA

NA

NA

19

HA

HA

HA

1

PCX Polymer
Concrete Vault
(24"x37 7/8"x26
1/4")

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets

4" Sch. 40 PVC
0.020 Slotted
Screen
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Well/Boring

Well/Boring ID:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:
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Stratigraphic Description
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)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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25

10/10/17-10/11/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-8

NA

Chevron EMC

50° F, Overcast
NA

Hollow-stem Auger

10 1/4"

Eric Krueger

DPE-8.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

9

12

24

4

9

10

4

9

14

SAND, poorly graded, fine to medium grained sand; wet;
brown.

SAND with some gravel; poorly graded, fine to medium
grained sand; small, poorly graded, subrounded gravel; wet;
brown.

CLAY, high plasticity clay; dense;wet; grayish brown.

SAND, poorly graded, medium to fine grained sand; wet;
brown.

End of Boring at 24.0 ft bgs.

15-16.5

20-21.5

22.5-24

18

18

18

0.7

0.8

0.1

1.8

NA

NA

NA

SP

SP/SG

CH

SP

36

19

23

2

3

4

10 1/4 inch
diameter drilled
hole

10x20 Colorado
Silica Sand

4" Sch. 40 PVC
Sump
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Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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10/10/17-10/11/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-9

NA

Chevron EMC

50° F, Partly cloudy
NA

Hollow-stem Auger

10 1/4"

Eric Krueger

DPE-9.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available
PID=Photoionization detector
ppm=Parts per million

NA

NA

NA

4

9

11

Asphalt (at 0.5 ft bgs-1.2 ft bgs)

SAND, poorly graded, medium grained sand; dry; gray.

SAND, poorly graded, medium grained sand; moist; gray.

No sample; too wet for Hand Auger

Boring closed to 8.4 ft bgs via air knife and vacuum.

SAND with trace gravel, poorly graded, medium grained
sand; small, poorly graded, subrounded gravel; wet; brown.

2.5-3

5-5.5

7.5-8

10-11.5

6

6

0

12

2.3

1.7

NA

7.4

NA

NA

NA

NA

SP

SP

SP

SP

NA

NA

NA

21

HA

HA

HA

1

PCX Polymer
Concrete Vault
(24"x37 7/8"x26
1/4")

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets

4" Sch. 40 PVC
0.020 Slotted
Screen
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Drilling Company:
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Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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25

10/10/17-10/11/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-9

NA

Chevron EMC

50° F, Partly cloudy
NA

Hollow-stem Auger

10 1/4"

Eric Krueger

DPE-9.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available
PID=Photoionization detector
ppm=Parts per million

3

4

7

3

5

5

3

4

5

SAND with some silt, poorly graded, medium grained sand;
low plasticity silt; wet; brown.

SAND with trace gravel; poorly graded, medium grained
sand; small, poorly graded, subrounded gravel; wet; brown.

Same as above.

End of Boring at 24.0 ft bgs.

15-16.5

20-21.5

22.5-24

18

18

18

0.7

4.7

10.1

NA

NA

NA

SM

SP

SP

11

10

9

2

3

4

10 1/4 inch
diameter drilled
hole

10x20 Colorado
Silica Sand

4" Sch. 40 PVC
Sump



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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10/12/17-10/13/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-10

NA

Chevron EMC

50° F, Partly cloudy
NA

Hollow-stem Auger

10 1/4"

Alex Pink

DPE-10.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available
PID=Photoionization detector
ppm=Parts per million

NA

NA

NA

4

7

10

Asphalt (0.5 ft bgs to 1.1 ft bgs)

SAND, poorly graded; fine to medium grained sand; dry; light
brown.

SAND, poorly graded; fine to medium grained sand; dry; light
brown.

Same as above - wet; grayish brown.

Boring cleared to 8 ft bgs via air knife and vacuum.

SAND with trace gravel, poorly graded, medium grained
sand; small, poorly graded, subrounded gravel; wet; grayish
brown.

2.5-3

5-5.5

7-7.5

10-11.5

6

6

6

12

0.0

0.0

1.7

5.3

NA

NA

NA

NA

SP

SP

SP

SP

NA

NA

NA

17

HA

HA

HA

1

PCX Polymer
Concrete Vault
(24"x37 7/8"x26
1/4")

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets

4" Sch. 40 PVC
0.020 Slotted
Screen



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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24

25

10/12/17-10/13/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-10

NA

Chevron EMC

50° F, Partly cloudy
NA

Hollow-stem Auger

10 1/4"

Alex Pink

DPE-10.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available
PID=Photoionization detector
ppm=Parts per million

4

4

7

8

10

10

6

6

8

Same as above.

SAND with some gravel; poorly graded, medium grained
sand; small, poorly graded, subrounded gravel; wet; grayish
brown.
Color change from grayish brown to brown at 21.5 ft bgs.

SAND; poorly graded, medium grained sand; wet; brown.

End of Boring at 24.0 ft bgs.

15-16.5

20-21.5

22.5-24

18

18

18

5.6

4.7

2.4

NA

NA

NA

SP

SP/SG

SP

11

20

14

2

3

4

10 1/4 inch
diameter drilled
hole

10x20 Colorado
Silica Sand

4" Sch. 40 PVC
Sump



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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12

10/11/17-10/18/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-11

NA

Chevron EMC

52° Sunny
NA

Hollow-stem Auger

10 1/4"

Jason Little

DPE-11.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available
PID=Photoionization detector
ppm=Parts per million

NA

NA

NA

8

9

8

SAND with trace gravel, very fine to medium grained sand;
small, fine to medium, poorly graded gravel; dry; brown.

Encountered black liner at 3.6 ft bgs.

SAND with some silt, very fine to fine grained sand; low
plasticity silt; dry; gray.

SAND with trace silt, very fine to medium grained; dry;
brown.

SAND with some silt, poorly graded, fine grained sand; low
plasticity silt; wet; brown.

2.5-3

5-5.5

7-7.5

10-11.5

6

6

6

18

0.3

103.0

2.0

4.8

NA

NA

NA

NA

SP

SP-SM

SP

SP/SM

NA

NA

NA

17

HA

HA

HA

1

PCX Polymer
Concrete Vault
(24"x37 7/8"x26
1/4")

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets

4" Sch. 40 PVC
0.020 Slotted



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Client:

Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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10/11/17-10/18/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-11

NA

Chevron EMC

52° Sunny
NA

Hollow-stem Auger

10 1/4"

Jason Little

DPE-11.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available
PID=Photoionization detector
ppm=Parts per million

12

15

20

4

5

12

7

8

20

SAND, poorly graded, fine grained; wet; brown.

SAND with trace gravel; poorly graded, fine grained sand;
gravel, small, poorly graded, subrounded gravel; wet; brown.

Same as above.

End of Boring at 24.0 ft bgs.

15-16.5

20-21.5

22.5-24

18

18

18

6.1

12.7

7.1

NA

NA

NA

SP

SP

SP

25

17

28

2

3

4

Screen

10 1/4 inch
diameter drilled
hole

10x20 Colorado
Silica Sand

4" Sch. 40 PVC
Sump



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Client:

Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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10/9/17-10/16/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-12

NA

Chevron EMC

60° F Sunny
NA

Hollow-stem Auger

10 1/4"

Eric Krueger

DPE-12.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

NA

NA

NA

NA

9

9

10

SAND with some gravel and cobble, poorly graded, medium
grained sand; subrounded gravel; 2 to 4" sub-angular
cobbles; dry; brown.

At 4 ft encountered gravel.

GRAVEL, poorly graded, sub-rounded; dry.

Encountered black liner at 7 ft bgs.

GRAVEL with some sand, poory graded, subrounded gravel;
poorly graded, medium grained sand; moist; brown; HCLO.

SAND with little gravel, poorly graded, medium grained sand;
poorly graded, subrounded gravel; wet; brown; HCLO.

Boring closed at 8.5 ft bgs via air knife/vacuum.

SAND with little gravel, poorly graded, medium to coarse
grained sand; small, poorly graded, subrounded gravel; wet;
brown; HCLO

2.5-3

5-5.5

7.5-8

8-8.5

10-11.5

6

6

4

6

18

0.1

0.0

1,001

100.6

46.6

NA

NA

NA

NA

NA

SP

GP

GP

SP

SP

NA

NA

NA

NA

19

HA

HA

HA

HA

1

PCX Polymer
Concrete Vault
(24"x37 7/8"x26
1/4")

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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10/9/17-10/16/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-12

NA

Chevron EMC

60° F Sunny
NA

Hollow-stem Auger

10 1/4"

Eric Krueger

DPE-12.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

12

15

20

4

5

9

10

15

20

SAND with little gravel, poorly graded, medium to coarse
grained sand; small, poorly graded, subrounded gravel; wet;
brown; HCLO

SAND, poorly graded, medium to coarse grained; wet;
brown; HCLO.

Same as above.

End of Boring at 24.0 ft bgs.

15-16.5

20-21.5

22.5-24

18

18

18

19.3

45.1

4.0

NA

NA

NA

SP

SP

SP

25

14

25

2

3

4

10 1/4 inch
diameter drilled
hole

4" Sch. 40 PVC
0.020 Slotted
Screen

10x20 Colorado
Silica Sand

4" Sch. 40 PVC
Sump
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Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
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Drilling Method:

Auger Size:
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Stratigraphic Description
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t.)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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3/22/18-3/22/18

Curtis Askew

Hand Auger

NA

NA

24.0 ft bgs.

NA

Cascade Drilling
DPE-12R

NA

Chevron EMC

40° F Rain
NA

Hollow-stem Auger

10 1/4"

Eric Krueger

'/ft=Feet                                                   °F=Degrees Fahrenheit
"=Inch                                                      HA=Hand Auger
bgs=Below ground surface                     HCLO=Hydrocarbon like odor
NA=Not Applicable/Available                  PVC=Polyvinyl Chloride
ppm=Parts per million                             PID=Photoionization detector

DPE-12.dat

B0045362.0012.00002

NA

NA

PCX Polymer
Concrete Vault
(24" x 37 7/8" x
26 1/4")

10 1/4 inch
diameter drilled
hole

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets

4" Sch. 40 PVC
0.020" Slotted
Screen

10x20 Colorado
Silica Sand

4" Sch. 40 PVC
Sump

SAND, poorly graded, fine grained; soft; moist; brown.

At 4.5' bgs. Change to GRAVEL, small to medium sized; sub-
rounded.
At 5.0' bgs. Black linner encountered.

SAND and GRAVEL, poorly graded, fine grained sand; small
to medium sized, subrounded gravel; soft; moist; brown;
HCLO.

Boring cleared to 8.0 ft bgs via air knife and vacuum
techniques.
No samples taken from 8.0-24.0' bgs- Wood plug inserted
into lead auger to combat heaving sands.

End of Boring at 24.0 ft bgs.

HA

HA

3-3.5

5.5-6

6

6

0.0

466.4

NA

NA

SP

GP

SP

NA

NA
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Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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= Groundwater level
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10

11

12

10/9/17-10/16/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-13

NA

Chevron EMC

50° F Partly Cloudy
NA

Hollow-stem Auger

10 1/4"

Eric Krueger

DPE-13.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

NA

NA

NA

3

5

13

SAND, poorly graded, medium grained; dry; brown.

Encountered black plastic liner at 4 ft bgs.

SAND, poorly graded, medium grained; moist; brown; slight
HCLO.

SAND, poorly graded, medium grained; moist to wet; brown;
slight HCLO.

Boring cleared at 8 ft bgs via air knife/vacuum.

SAND with little gravel, poorly graded, medium grained sand;
small, poorly graded, subrounded gravel; wet; brown; sight
HCLO.

2.5-3

5-5.5

7.5-8

10-11.5

6

6

6

18

5.3

110.7

63.9

47.9

NA

NA

NA

NA

SP

SP

SP

SP

NA

NA

NA

18

HA

HA

HA

1

PCX Polymer
Concrete Vault
(24"x37 7/8"x26
1/4")

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets

4" Sch. 40 PVC
0.020 Slotted
Screen
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Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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= Groundwater level
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25

10/9/17-10/16/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-13

NA

Chevron EMC

50° F Partly Cloudy
NA

Hollow-stem Auger

10 1/4"

Eric Krueger

DPE-13.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

10

13

15

3

4

5

5

6

6

SAND with little gravel, poorly graded, medium grained sand;
small, poorly graded, subrounded gravel; wet; brown; sight
HCLO.

SAND with little gravel, poorly graded, medium to coarse
grained sand; small, poorly graded, subrounded gravel; wet;
brown; slight HCLO.

Same as above - trace gravel.

End of Boring at 24.0 ft bgs.

15-16.5

20-21.5

22.5-24

18

18

18

26.9

43.0

40.1

NA

NA

NA

SP

SP

SP

23

9

12

2

3

4

10 1/4 inch
diameter drilled
hole

10x20 Colorado
Silica Sand

4" Sch. 40 PVC
Sump



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description
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t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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= Groundwater level
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12

10/12/17-10/13/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-14

NA

Chevron EMC

47° F Partly Cloudy
NA

Hollow-stem Auger

10 1/4"

Jason Little

DPE-14.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

NA

NA

NA

11

10

14

SAND with trace gravel and cobble, fine to medium grained,
poorly graded sand; small to medium gravel; dry; brown.

GRAVEL with trace sand, fine grained sand; dry; brown.

Encountered black Liner at 5.4 ft bgs.

SAND with trace silt, very fine to fine grained sand; poorly
graded; wet; brown.

SAND with trace gravel, poorly graded, fine grained sand;
small, poorly graded, subrounded gravel; wet; brown.

2-2.5

4.6-5.1

7.5-8

10-11.5

6

6

6

18

0.0

0.5

86.5

6.4

NA

NA

NA

NA

SP

GP

SP

SP

NA

NA

NA

24

HA

HA

HA

1

PCX Polymer
Concrete Vault
(24"x37 7/8"x26
1/4")

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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= Groundwater level
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21

22

23

24

25

10/12/17-10/13/17

Curtis Askew

Hand Auger/Split Sspoon Sampler

NA

NA

24.0 ft bgs.

NA

Cascade Drilling

DPE-14

NA

Chevron EMC

47° F Partly Cloudy
NA

Hollow-stem Auger

10 1/4"

Jason Little

DPE-14.dat

B0045362.0008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

4

4

8

14

15

20

12

17

22

SAND with some silt and trace gravel, poorly graded,fine
grained sand; low plasticity silt; small, poorly graded,
subrounded gravel; wet; brown.

SAND with trace gravel, poorly graded, medium to coarse
grained sand; small, poorly graded, subrounded gravel; wet;
brown; slight HCLO.

SAND, poorly graded,medium to coarse grained sand; wet;
brown.

End of Boring at 24.0 ft bgs.

15-16.5

20-21.5

22.5-24

18

18

18

17.5

34.1

10.5

NA

NA

NA

SM

SP

SP

12

25

39

2

3

4

10 1/4 inch
diameter drilled
hole

4" Sch. 40 PVC
0.020 Slotted
Screen

10x20 Colorado
Silica Sand

4" Sch. 40 PVC
Sump



Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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= Groundwater level
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10/21/17-10/21/17

Wesley Kennedy

Hand Auger

NA

NA

8.0 ft bgs.

NA

Cascade Drilling

SVE-1

NA

Chevron EMC

50°F, Rain
NA

Air Knife/VACCUM

NA

Eric Krueger

SVE-1.dat

B00453620008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available
PID=Photoionization detector
ppm=Parts per million

NA

NA

NA

0 ft - 0.6 ft - Asphalt.

SAND with little gravel, Poorly graded, medium grained sand.
small, poorly graded, subrounded gravel, gray, dry.

SAND, poorly graded, medium grained, gray, dry.

Same as above - wet.

End of Boring at 8.0 ft bgs.

HA

HA

HA

6

6

6

2.4

1.8

0.5

NA

NA

NA

SP

SP

SP

NA

NA

NA

1

2

3

PCX Polymer
Concrete Vault
(24"x37 7/8"x26
1/4")

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets

12 inch
diameter drilled
hole

10x20 California
Silica Sand

4" Sch. 40 PVC
0.020 Slotted
Screen
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Drilling Company:
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Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
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Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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10/21/17-10/21/17

Wesley Kennedy

Hand Auger

NA

NA

8.0 ft.bgs.

NA

Cascade Drilling

SVE-2

NA

Chevron EMC

50°F, Rain
NA

Air Knife/VACCUM

NA

Eric Krueger

SVE-2.dat

B00453620008

ft=Feet                                                   °F=Degrees Fahrenheit
"= Inch                                                    HA=Hand Auger
bgs=Below ground surface
NA=Not Applicable/Available                 HCLO=Hydrocarbon like odor
PID=Photoionization detector
ppm=Parts per million

NA

NA

NA

0 ft - 0.6 ft - Asphalt.

SAND with little gravel, Poorly graded, medium grained sand.
small, poorly graded, subrounded gravel, dry, brown, HCLO.

SAND, poorly graded, medium grained, gray, dry, HCLO.

Same as above.

End of Boring at 8.0 ft bgs.

HA

HA

HA

6

6

6

742

81.1

62.2

NA

NA

NA

SP

SP

SP

NA

NA

NA

1

2

3

PCX Polymer
Concrete Vault
(24"x37 7/8"x26
1/4")

Neat Cement

4" Sch. 40 PVC
Riser

Hydrated
Bentonite
Pellets

12 inch
diameter drilled
hole

10x20 California
Silica Sand

4" Sch. 40 PVC
0.020 Slotted
Screen
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Drilling Company:
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Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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bgs = Below ground surface             HA= Hand Auger
NA = Not Applicable/Available               = Groundwater level
PID = Photoionization detector
ppm= Parts Per Million
PVC= Polyvinyl Chloride
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20

10/11/17-10/18/17

Curtis Asveus

Hand Auger/Split Spoon Sampler

NA

NA

19.0 ft bgs.

NA

Cascade Drilling
PZ-4

NA

BP

50° F Rain
NA

Hollow-stem Auger

8 1/4''

Jason Little

PZ-4.dat

1330453640008

5

11

12

4

4

3

3

3

5

well box

J-Plug

Concrete

Hydrated
Bentonite
Pellets

1'' Sch 40 PVC
Riser

8 1/4'' Diameter
drilled hole

Sand Pack
(10x20 CO
Silica sand)

1'' Sch 40 PVC
0.020'' Slotted
Screen

HA

HA

1

2

3

5-5.5

7-7.5

10-11.5

15-16.5

17.5-19

NA

NA

8

23

7

14.9

3.0

1.3

0.6

0.2

Encountered asphalt at 2.5 ft bgs.

SAND with Gravel, medium grained sand, medium
subrounded gravel, gray/brown

    Black liner at 6.5 ft bgs.

Same As Above

Boring cleared to 8 ft bgs via air knife/vac

SAND, fine grained; poorly graded; gray; wet.
     Wood debries encountered at 11 ft bgs.

Same As Above

Same As Above, trace Gravel, poorly graded, small,
subrounded gravel.
Wood debris encountered at 19 ft bgs.

End of Boring at 19.0 ft bgs.
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Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Client:

Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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Date: 21-12-2017

ft= Feet                      " = Inch          ° F= Degrees Fahrenheit
bgs = Below ground surface             HA= Hand Auger
NA = Not Applicable/Available               = Groundwater level
PID = Photoionization detector         HCLO= Hydrocarbon like odor
ppm= Parts Per Million
PVC= Polyvinyl Chloride
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10/10/17-10/12/17

Curtis Askew

Hand Auger/Split Spoon Sampler

NA

NA

19.0 ft bgs.

NA

Cascade Drilling
PZ-5

NA

Chevron EMC

50° F Overcast
NA

Hollow-stem Auger

8 1/4''

Eric Krueger

PZ-5.dat

1330453640008
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30

50/6

3

4
4

well box

J-Plug

Concrete

Hydrated
Bentonite
Pellets

1'' Sch 40 PVC
Riser

8 1/4'' Diameter
drilled hole

Sand Pack
(10x20 CO
Silica sand)

1'' Sch 40 PVC
0.020'' Slotted
Screen

HA

HA

HA

1

2

3

2.8-3.3

5-5.5

7.5-8

10-11.5

15-16.5

17.5-19

NA

NA

NA

8

18

80

0.0

5.5

NA

5.9

10.1

2.2

Asphalt (1.2 ft bgs to 2.8 ft bgs)

SAND, poorly graded, fine to medium grained sand, brown,
dry.

Same As Above, grayish brown, slight HCLO.

No sample, too wet for hand auger.

Boring cleared to 8 ft bgs via air knife/vac

SAND with little silt, poorly graded, fine grained sand, low
plasticity silt, grayish brown, wet, slight hydrocarbon linked
odor.

SAND- poorly graded, fine grained sand, gray, wet, slight
HCLO.

Same As Above.

SAND with some gravel-poorly graded, fine to medium
grained sand, small, sub-rounded gravel, poorly graded,
brown, wet.

End of boring at 19.0 ft bgs.
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NA

NA

NA
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NA

NA

NA
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Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Client:

Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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ft= Feet                      " = Inch          ° F= Degrees Fahrenheit
bgs = Below ground surface             HA= Hand Auger
NA = Not Applicable/Available               = Groundwater level
PID = Photoionization detector
ppm= Parts Per Million
PVC= Polyvinyl Chloride
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10/10/17-10/12/17

Curtis Askew

Hand Auger/Split Spoon Sampler

NA

NA

19.0 ft bgs.

NA

Cascade Drilling
PZ-6

NA

Chevron EMC

50° F Overcast
NA

Hollow-stem Auger

8 1/4''

Eric Krueger

PZ-6.dat

1330453640008
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50/6

3

7

10

well box

J-Plug

Concrete

Hydrated
Bentonite
Pellets

1'' Sch 40 PVC
Riser

8 1/4'' Diameter
drilled hole

Sand Pack
(10x20 CO
Silica sand)

1'' Sch 40 PVC
0.020'' Slotted
Screen

HA

HA

HA

1

2

3

2.5-3

5-5.5

7.5-8

10-11.5

15-16.5

17.5-19

NA

NA

NA

17

35

50

0.0

0.1

NA

1.9

1.1

0.5

Asphalt (0.8 ft bgs to 1.5 ft bgs).

SAND- poorly graded, medium graded sand, brown, dry.

Same As Above, moist.

No sample, too wet for hand auger.

Boring cleared to 8 ft bgs via air knife/vac.

SAND- poorly graded, fine to medium grained, brown, wet.

Same As Above.

SAND with some gravel, poorly graded, fine to medium
grained sand, small poorly graded, sub rounded gravel,
brown, wet.

Same As Above.

End of boring at 19.0 ft bgs.
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Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Client:

Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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Date: 21-12-2017

ft= Feet                      " = Inch          ° F= Degrees Fahrenheit
bgs = Below ground surface             HA= Hand Auger
NA = Not Applicable/Available          HCLO= Hydrocarbon like odor
PID = Photoionization detector               = Groundwater level
ppm= Parts Per Million
PVC= Polyvinyl Chloride
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10/12/17-10/13/17

Curtis Askew

Hand Auger/Split Spoon Sampler

NA

NA

19.0 ft bgs.

NA

Cascade Drilling
PZ-7

NA

Chevron EMC

50° F Overcast
NA

Hollow-stem Auger

8 1/4''

Alex Pink

PZ-7.dat

B0045362.0008
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7
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9

well box

J-Plug

Concrete

Hydrated
Bentonite
Pellets

1'' Sch 40 PVC
Riser

8 1/4'' Diameter
drilled hole

Sand Pack
(10x20 CO
Silica sand)

1'' Sch 40 PVC
0.020'' Slotted
Screen

HA

HA

HA

1

2

3

2.5-3

5-5.5

7-75

10-11.5

15-16.5

17.5-19

NA

NA

NA

16

22

44

0.0

88.9

20.8

0.9

2.9

2.8

0.2

Encountered asphalt at 0.5 ft bgs.

SAND, poorly graded, fine to medium grained, light brown,
dry.

Same As Above, light brown to gray, HCLO

Same As Above, gray, saturated

SAND, poorly graded, fine to medium grained, gray, wet.

Same As Above

Same As Above

SAND with gravel - poorly graded, fine to medium grained
sand, small, poorly grained, sub rounded, brown, wet.

End of boring at 19.0 ft bgs.

NA

NA
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Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Client:

Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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ft= Feet                      " = Inch          ° F= Degrees Fahrenheit
bgs = Below ground surface             HA= Hand Auger
NA = Not Applicable/Available          HCLO= Hydrocarbon like odor
PID = Photoionization detector               = Groundwater level
ppm= Parts Per Million
PVC= Polyvinyl Chloride
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10/11/17-10/17/17

Curtis Askew

Hand Auger/Split Spoon Sampler

NA

NA

19.0 ft bgs.

NA

Cascade Drilling
PZ-8

NA

BP

51° F Partly Cloudy
NA

Hollow-stem Auger

8 1/4''

Jason Little

PZ-8.dat

B0045362.0008
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4

3

well box

J-Plug

Concrete

Hydrated
Bentonite
Pellets

1'' Sch 40 PVC
Riser

8 1/4'' Diameter
drilled hole

Sand Pack
(10x20 CO
Silica sand)

1'' Sch 40 PVC
0.020'' Slotted
Screen

HA

HA

HA

HA

1

2

3

2.5-3

5-5.5

6-6.5

7.5-8

10-11.5

15-16.5

17.5-19

NA

NA

NA

NA

7

23

39

6.5

1.8

495

67.8

37.3

40.8

26.0

SAND, very fine to medium grained sand, trace gravel,
small,poorly graded, brown, dry.

Encountered Cobble at 4.9 ft bgs.

GRAVEL some sand, fine gravel, very fine medium grained
sand.

SAND, very fine to medium grained sand, trace gravel, small,
gray, moist.

Same As Above

Boring cleared to 8.2 ft bgs via air knife/vac.

SAND, poorly graded, fine to medium grained sand, gray,
wet, HCLO.

Same As Above, trace, small, poorly graded, subrounded
gravel.

Same As Above

End of boring at 19.0 ft bgs.
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NA
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Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:
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Client:

Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.
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ft= Feet                      " = Inch          ° F= Degrees Fahrenheit
bgs = Below ground surface             HA= Hand Auger
NA = Not Applicable/Available          HCLO= Hydrocarbon like odor
PID = Photoionization detector               = Groundwater level
ppm= Parts Per Million
PVC= Polyvinyl Chloride
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10/09/17-10/17/17

Curtis Askew

Hand Auger/Split Spoon Sampler

NA

NA

19.0 ft bgs.

NA

Cascade Drilling
PZ-9

NA

BP

60° F Sunny
NA

Hollow-stem Auger

8 1/4''

Eric Krueger

PZ-9.dat

B0045362.0008
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16

9
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12

6

18

14

well box

J-Plug

Concrete

Hydrated
Bentonite
Pellets

1'' Sch 40 PVC
Riser

8 1/4'' Diameter
drilled hole

Sand Pack
(10x20 CO
Silica sand)

1'' Sch 40 PVC
0.020'' Slotted
Screen

HA

HA

HA

HA

1

2

3

2.5-3

5-5.5

6-6.5

7.5-8

10-11.5

15-16.5

17.5-19

NA

NA

NA

NA

26

22

32

0.2

0.2

454.4

129.7

12.0

6.6

4.5

SAND, poorly graded, medium to coarse grained sand,
brown, dry.

Encountered Gravel at 4.5 ft bgs.

GRAVEL, poorly graded, subrounded gravel, dry.

SAND and SILT, poorly graded, medium grained sand, low
plasticity silt, gray wet, HCLO. Encountered black liner at 6 ft
bgs.

SAND, with trace silt, poorly graded, medium grained sand,
low plasticity silt, brown, wet, HCLO.

Boring cleared to 8' bgs via air knife/vac.

SAND with trace gravel, poorly graded, fine to medium
grained sand, small, poorly graded, subrounded gravel, gray,
wet.

Same As Above

Same As Above, no gravel.

End of Boring at 19.0 ft bgs.
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Driller's Name:

Drilling Company:

Descriptions By:

Surface Elevation:

Easting:

Casing Elevation:

Borehole Depth:

Location:

Well/Boring

Well/Boring ID:
Date Start-Finish:

D
E

P
T

H

S
a

m
p

le
/I
n

t/
T

y
p

e

A
n

a
ty

ic
a

l 
S

a
m

p
le

S
a

m
p

le
 R

u
n

 N
u

m
b

e
r

B
lo

w
 C

o
u

n
ts

N
-V

a
lu

e

P
ID

 (
p

p
m

)

U
S

G
S

 C
la

s
s

G
e

o
lo

g
ic

 C
o

lu
m

n

Client:

Weather Conditions:
Rig Type:

Drilling Method:

Auger Size:

Construction
Stratigraphic Description

(f
t.
)

Sampling Method:

Northing :

11720 Unoco Rd, Edmonds, WA.
Former Unocal Edmonds
Bulk Fuel Terminal.

R
e

c
o

v
e

ry
 (

")

REMARKS:

Data File:
1 of 1

Project Number:
Page:

Date: 21-12-2017

ft= Feet                      " = Inch          ° F= Degrees Fahrenheit
bgs = Below ground surface             HA= Hand Auger
NA = Not Applicable/Available          HCLO= Hydrocarbon like odor
PID = Photoionization detector               = Groundwater level
ppm= Parts Per Million
PVC= Polyvinyl Chloride
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10/09/17-10/17/17

Curtis Askew

Hand Auger/Split Spoon Sampler

NA

NA

19.0 ft bgs.

NA

Cascade Drilling
PZ-10

NA

Chevron EMC

60° F Sunny
NA

Hollow-stem Auger

8 1/4''

Eric Krueger

PZ-10.dat

B0045362.0008
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15

well box

J-Plug

Concrete

Hydrated
Bentonite
Pellets

1'' Sch 40 PVC
Riser

8 1/4'' Diameter
drilled hole

Sand Pack
(10x20 CO
Silica sand)

1'' Sch 40 PVC
0.020'' Slotted
Screen

HA

HA

HA

1

2

3

2.5-3

5-5.5

7.5-8

10-11.5

15-16.5

17.5-19

NA

NA

NA

25

40

25

2.8

0.8

45.3

18.1

1.5

0.5

SAND, poorly graded, medium grained sand, brown, dry.

Same As Above

SAND and GRAVEL, poorly graded, medium grained sand,
poorly graded, subrounded gravel, brown, moist to wet.
                            Encountered black plastic liner at 7.6 ft bgs.

Boring cleared to 8' bgs via air knife/vac.

SAND with trace gravel- poorly graded, fine to medium
grained sand, small, poorly graded, subrounded gravel, gray,
wet.

Same As Above

Same As Above

End of boring at 19.0 ft bgs.
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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:
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Location:
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Data File:
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Created/Edited by:5/20/2015Date:
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Edmonds Terminal, 11720 Unoco Rd,
Edmonds, WA

Curtis A.

2/10/2015
Cascade Drilling

10'' Outer Diameter
Truck Mounted

Split Spoon

NE

30' bgs

SLM

DPE-1

Chevron EMC

NE
NE

NE

Hollow Stem Auger

B0045362

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

RwL

Topsoil

Fill

No recovery, 12 inches of asphalt

Silty Sand, medium to fine sand, trace small gravel, well graded, dark brown,
wet, HCLO

Sand, medium grain, poorly graded, dark brown, wet, HCLO

18 inch well box

J-Plug

Concrete

Riser Sch. 40
PVC - 4 inch
diameter

Bentonite

Water first
encountered

0.020 Slot
Screen Sch. 40
PVC

NA

NA

NA

2

NA

3

HA
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2
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2-
2.5

4.5
- 5

7-
7.5

8.5
-10
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-15

0
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0

1.0

0

1.51.5

SM

SP

1
1
1

1
2
1

NA

NA

NA

NA NA

162.9

NA

730.1

NA

296

No recovery, too wet for hand auger

Sample interval missed by driller

Same As Above at the 10 foot interval
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Drilling Company:
Driller's Name:
Drilling Method:
Auger Size:
Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:
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Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Location:
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-20
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-30

Edmonds Terminal, 11720 Unoco Rd,
Edmonds, WA

Curtis A.

2/10/2015
Cascade Drilling

10'' Outer Diameter
Truck Mounted

Split Spoon

NE

30' bgs

SLM

DPE-1

Chevron EMC

NE
NE

NE

Hollow Stem Auger

B0045362

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

RwL

Sand, medium to fine grain, poorly graded, silt seam at 19 feet, dark brown,
wet, HCLO

Sand, medium to fine grain, poorly graded, dark brown, wet, HCLO, noticible
sheen

Clay and Silt, dense, woody debris, dark brown, wet, no odor

#2/12 Sand

Sump Sch. 40
PVC

2

4

3

2

NA

NA

NA

4

5

6

7

8

9

10

16-
17.5

18.5
-20

21-
22.5

23.5
-25

26-
27.5

27.5
-29

29-
30

1.5

1.5

1.5

0

1.5

1.0

1.5

CM

SP

SP

1
1
1

1
2
2

2
2
1

1
1
1

NA

NA

NA

463

343

421

359

NA

582

582

Same As Above

Same As Above

No recovery due to well heaving - the driller inserted a well plug

Same as Above, the bottom two intervals were combined and screened



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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-15

Edmonds Terminal, 11720 Unoco Rd,
Edmonds, WA

Curtis A.

2/10/2015
Cascade Drilling

10'' Outer Diameter
Truck Mounted

Split Spoon

NE

30' bgs

SLM

DPE-2

Chevron EMC

NE
NE

NE

Hollow Stem Auger

B0045362

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

RwL

Topsoil

Sand, small Gravel, fine to course grain size, well graded, brown, no HCLO

Sand, medium to fine grain, poorly graded, grey, no HCLO

Sand, coarse to medium grain, trace small gravel, grey, wet

Sand, medium grain, poorly graded, grey, wet, no HCLO

18 inch well box

J-Plug

Concrete

Riser Sch. 40
PVC - 4 inch
diameter

Bentonite

Water first
encountered

0.020 Slot
Screen Sch. 40
PVC

NA

NA

NA

3

9

9

HA

HA

HA

1

2

3

2.5-
3

4.5
- 5

7-
7.5

8.5
-10

11-
12.5

13.5
-15

.5

.5

.5

1.5

1.5

1.5

SG

SP

SG

SP

1
2
1

2
5
4

4
7
2

NA

NA

NA

0.7

77.7

20.5

4.3

1.4

13.4

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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20
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-20

-25

-30

Edmonds Terminal, 11720 Unoco Rd,
Edmonds, WA

Curtis A.

2/10/2015
Cascade Drilling

10'' Outer Diameter
Truck Mounted

Split Spoon

NE

30' bgs

SLM

DPE-2

Chevron EMC

NE
NE

NE

Hollow Stem Auger

B0045362

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

RwL

Sand, medium grain, porrly graded, brown, no HCLO, wet

Sand, medium to fine grain, poorly graded, dark grey, no HCLO, wet

Silty Sand, medium to fine grain, poorly graded, brown, no HCLO, wet

Silty Sand, medium grain, poorly graded, brown, No HCLO, wet

#2/12 Sand

Sump Sch. 40
PVC

19

17

19

40

41

25

4

5

6

7

8

9

16-
17.5

18.5
-20

21-
22.5

23.5
-25

26-
27.5

28.5
-30

1.5

1.5

1.5

1.5

1.5

1.5

SP

SP

SM

SM

7
9

10

6
8
9

7
9

10

16
20
20

11
16
25

6
10
15

12.7

7.1

3.5

7.4

5.6

4.5

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:

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:5/20/2015Date:

0

5

10

0

-5

-10

Edmonds Terminal, 11720 Unoco Rd,
Edmonds, WA

James G.

3/23/15 - 3/24/15
Cascade Drilling

10'' Outer Diameter
Truck Mounted

Split Spoon

NE

22' bgs

RL/RB

DPE-3

Chevron EMC

NE
NE

NE

Hollow Stem Auger

B0045362

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

RwL

Topsoil and gravel/cobbles

Fill

Sand fill - poorly graded medium sand, loose, brown, dry, HCLO

Clay with trace Organics - clay has medium to high plasticity, organics are
woody debris, thick black substance with sheen, dark brown to grey and black
color, moist, HCLO

Sand with Clay and Organics - Sand fine to coarse, well graded, clay has low
plasticity, organics are roots, grey, wet, HCLO

Sand with little Gravel and trace Silt - well graded, sand is fine to coarse, gravel
is small to medium and subrounded, grey, wet, HCLO

18 inch well box

J-Plug

Concrete

Riser Sch. 40
PVC - 4 inch
diameter

Bentonite

Water first
encountered

0.020 Slot
Screen Sch. 40
PVC

NA

NA

NA

15

HA

HA

HA

1

2.5-
3

5-
5.5

7.5
-8

10-
11.5

.5

.5

.5

1.5

SP

CH

SC

SG

6
6
9

NA

NA

NA

132.8

807

1,035

1,267

Cleared past 20-Mil Polyethylene sheeting at 4.5 feet bgs, which
delineates Phase I 2007/2008 excavation and un-excavated soils around
the WSDOT Stormwater Line

cleared hole with air knife and vacuum to 8.5 feet bgs



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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15

20

-15

-20

Edmonds Terminal, 11720 Unoco Rd,
Edmonds, WA

James G.

3/23/15 - 3/24/15
Cascade Drilling

10'' Outer Diameter
Truck Mounted

Split Spoon

NE

22' bgs

RL/RB

DPE-3

Chevron EMC

NE
NE

NE

Hollow Stem Auger

B0045362

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

RwL

Same as Above - Chunck of wood found at 14 feet bgs

Sand with trace Gravel - sand is fine to coarse, gravel is very small and
subrounded, wood chunck found at 16 feet bgs, grey, wet, HCLO

Same as Above - small lenses of woody debris, decreasing gravel content

Same as Above - woody debris throughout with a large chunck at 21.5 feet bgs

#2/12 Sand

Sump Sch. 40
PVC

26

22

34

22

2

3

4

5

12.5
-14

15-
16.5

17.5
-19

20-
21.5

1.5

1.5

1.5

1.5

SW

9
12
14

10
11
11

12
16
18

6
12
10

981

563

594

346



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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-10

Edmonds Terminal, 11720 Unoco Rd,
Edmonds, WA

Curtis A.

2/10/2015
Cascade Drilling

10'' Outer Diameter
Truck Mounted HSA

Split Spoon

NE

25 feet bgs

SLM

PZ-1

Chevron EMC

NE
NE

NE

Hollow Stem Auger

B0045362

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

RwL

Topsoil

No Recovery, Asphalt removed

Sand, medium, poorly graded, brown, HCLO, dry

Sand, medium grain, trace small gravel, poorly graded, wet

Sand, medium grain, poorly graded, dark grey, wet, HCLO

10 inch well box

J-Plug

Concrete

Riser Sch. 40
PVC - 2 inch
diameter

Bentonite

Water first
encountered

NA

NA

NA

3

4

HA

HA

HA

1

2

2-
2.5

4.5
- 5

7-
7.5

8.5
-10

11-
12.5

.5

.5

.5

1.5

1.5

SP

SP

1
1
2

1
2
2

NA

NA

NA NA

377

740

721

136.4 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:
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15

20

25

-15

-20

-25

Edmonds Terminal, 11720 Unoco Rd,
Edmonds, WA

Curtis A.

2/10/2015
Cascade Drilling

10'' Outer Diameter
Truck Mounted HSA

Split Spoon

NE

25 feet bgs

SLM

PZ-1

Chevron EMC

NE
NE

NE

Hollow Stem Auger

B0045362

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

RwL

Sand, medium to fine grain, small gravel,  well graded, dark grey, HCLO

Silty Sand, very fine to fine grain, poorly graded, no HCLO, wet

0.020 Slot
Screen Sch. 40
PVC

#2/12 Sand

6

7

8

19

25

3

4

5

6

7

13.5
-15

16-
17.5

18.5
-20

21-
22.5

23.5
-25

1.5

1.5

1.5

1.5

1.5

SP

SW

SM

2
2
4

5
4
3

5
4
4

5
10
9

10
14
11

347.0

374.6

327

165.1

10.5

Same As Above

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:
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-10

Edmonds Terminal, 11720 Unoco Rd,
Edmonds, WA

Curtis A.

2/10/2015
Cascade Drilling

10'' Outer Diameter
Truck Mounted HSA

Split Spoon

NE

25 feet bgs

SLM

PZ-2

Chevron EMC

NE
NE

NE

Hollow Stem Auger

B0045362

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

RwL

Topsoil

No Recovery, Asphalt removed

Sand, medium to fine grain, poorly graded, brown, no HCLO, wet

Sand, fine grain, poorly graded, brown, HCLO, wet

Sand, medium grain, poorly graded, dark grey,  HCLO, wet

10 inch well box

J-Plug

Concrete

Riser Sch. 40
PVC - 2 inch
diameter

Bentonite

Water first
encountered

NA

NA

NA

2

11

HA

HA

HA

1

2

2-
2.5

4.5
- 5

7-
7.5

8.5
-10

11-
12.5

.5

.5

.5

1.5

1.5

SP

SP

SP

0
1
1

4
5
6

NA

NA

NA NA

98.1

583

419

122 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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-25

Edmonds Terminal, 11720 Unoco Rd,
Edmonds, WA

Curtis A.

2/10/2015
Cascade Drilling

10'' Outer Diameter
Truck Mounted HSA

Split Spoon

NE

25 feet bgs

SLM

PZ-2

Chevron EMC

NE
NE

NE

Hollow Stem Auger

B0045362

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

RwL

Sand, medium to coarse grain, poorly graded, dark grey to brown, HCLO, wet

Silty Sand, medium grain, poorly graded, brown, HCLO, wet

Recovery limited to wood chuncks seen in split spoon

0.020 Slot
Screen Sch. 40
PVC

#2/12 Sand

4

9

10

49

100

3

4

5

6

7

13.5
-15

16-
17.5

18.5
-20

21-
22.5

23.5
-25

1.5

1.5

1.5

1.5

0

SP

SP

SM

OP

2
2
2

5
4
5

5
5
5

7
9

40

50/5

34.8

69.1

44.8

34.7

NA

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:

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:5/20/2015Date:

0

5

10

0

-5

-10

Edmonds Terminal, 11720 Unoco Rd,
Edmonds, WA

James G.

3/23/15
Cascade Drilling

10'' Outer Diameter
Truck Mounted

Split Spoon

NE

22' bgs

RL/RB

PZ-3 / DPE-4
Chevron EMC

NE
NE

NE

Hollow Stem Auger

B0045362

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

RwL

Topsoil and sand/gravel/cobbles

Fill - Sand/gravel/cobbles

Sand with Gravel - sand is medium to very coarse grain, gravel is small to large
with trace cobbles, angular to subrounded, well graded, brown, moist, HCLO

Clay with trace Gravel and Organic material - clay has high plasticity, gravel is
medium and sub angular, organic material  comprised of woody debris, grey,
moist, HCLO

Sand with little Silt and Organics - sand is well graded, silt has low plasticity,
woody debris comprised of small roots and sticks, grey, very moist, strong
HCLO

Sand with little Silt, trace Gravel and Organics, sand well graded, silt low
plasticity, gravel subangualr, organics comprised of bark pieces, grey, wet,
HCLO

18 inch well box

J-Plug

Concrete

Riser Sch. 40
PVC - 4 inch
diameter

Bentonite

Water first
encountered

0.020 Slot
Screen Sch. 40
PVC

NA

NA

NA

14

HA

HA

HA

1

3.5
-4

5-
5.5

7.5
-8

10-
11.5

.5

.5

.5

1.5

SG

CH

SW

5
7
7

NA

NA

NA

98.3

322.6

919.2

889

Cleared past 20-Mil Polyethylene sheeting at 3.5 feet bgs, which
delineates Phase I 2007/2008 excavation and un-excavated soils around
the WSDOT Stormwater Line

At 5.5 feet bgs, encountered plastic fabric debris - brittle and weak

cleared hole with air knife and vacuum to 9.5 feet bgs
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Edmonds Terminal, 11720 Unoco Rd,
Edmonds, WA

James G.

3/23/15
Cascade Drilling

10'' Outer Diameter
Truck Mounted

Split Spoon

NE

22' bgs

RL/RB

PZ-3 / DPE-4
Chevron EMC

NE
NE

NE

Hollow Stem Auger

B0045362

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

RwL

Same as above

Same as above with a lense of brown high plasticity clay at 16 feet bgs, lense
less than one inch thick.  Decreasing amount of woody debris and silt

Sand - medium to coarse grain, little woody debris that appears to be a chunck
of a larger piece of wood, wet, grey, HCLO

Same as above - thin high plasticity, borwn clay lense at 21 feet bgs, lense is
less than one quarter inch thick with consistent lithology on either side, grey,
HCLO

#2/12 Sand

Sump Sch. 40
PVC
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