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1.0 INTRODUCTION 
 
Cardno ATC has prepared this report on behalf of Phillips 66 Company (P66) to document the results 
of the soil vapor extraction (SVE) and air-sparge (AS) remediation system installation and startup 
activities at former Phillips 66 Facility No. 255353 (AOC #1396).  The former facility address is 600 
Westlake Avenue North, Seattle, Washington.  P66 is conducting investigation, cleanup, and 
monitoring of the former P66 facility (located on the south half of City Block #77) and those 
properties on or around Block #77 bounded by Westlake Avenue North, Valley Street, Terry Avenue 
North, and Mercer Street (herein referenced as the Site).  P66 is conducting the investigation, cleanup, 
and monitoring pursuant to a Settlement and Remedial Action Agreement (Settlement Agreement) 
among ConocoPhillips (now P66), Union Oil Company of California, City Investors XI, LLC (City 
Investors), and the City of Seattle (City) that was executed in April 2007.   
 
The remediation system installation and startup activities described in this report were conducted in 
conjunction with construction activities associated with the Mercer Corridor Project (MCP).  The 
MCP is a major construction project being implemented by the City of Seattle in cooperation with 
King County, the State of Washington, and the United States to improve traffic congestion in and 
around the Mercer Street corridor between Interstate 5 and Elliot Avenue West.  The MCP 
commenced in early 2010. 
 
The former P66 facility is currently enrolled in the Washington State Department of 
(Ecology) Voluntary Cleanup Program (VCP) and has been assigned VCP No. NW1714.  The Site is 
shown relative to surrounding physical features in Figure 1.  The current layout of the Site is shown 
on Figure 2.   

2.0 SITE DESCRIPTION AND LOCATION 

 
P66 is the current owner of the property that comprises the south half of the city block that is bounded 
on the north by Valley Street, to the east by Terry Avenue North, to the south by Mercer Street, and to 
the west by Westlake Avenue North.  It is possible this city block is known as City Block #77 (and 
will be referred to as City Block #77 herein).  City Investors XI, LLC (City Investors) currently owns 
the property that comprises the north half of the block.  The eastern portion of the north half of City 
Block #77 was formerly occupied by the Brace Lumber Mill 
restaurant.  A former Union 76-branded gasoline service station (previously owned by Union Oil 
Company of California [Unocal]) previously occupied the southwest portion of City Block #77.  The 
City currently holds easements for public rights-of-way on the streets and avenues surrounding the 
block. 
 
All previous facilities on City Block #77 have been removed and/or demolished, and the north half of 
the block (owned by City Investors) is currently used as a parking lot.  As part of the MCP, the City 
acquired a 70-foot wide strip of land from P66 located along on the north side of Mercer Street 
between Terry Avenue North and Westlake Avenue North in the MCP area.  The approximate 
western two-thirds of the current P66 property is occupied by numerous above ground 
storage/treatment tanks utilized as part of a construction dewatering system associated with the 
development of the city block west of City Block #77, across Westlake Avenue North.  The 
approximate eastern one-third of the current P66 property is occupied by the above ground AS/SVE 
system compound that is currently operating.  
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2.1  Site Cleanup History 
 
In May 1980, Unocal discovered that approximately 80,000 gallons of supreme leaded gasoline was 
released from a product line south of the western pump islands at the Westlake 76 Station to the 
subsurface over a four-month period.  In response to the release the underground storage tanks 
(USTs) and product lines were replaced.  Two recovery trenches and numerous recovery wells 
installed at the property removed a total of approximately 41,900 gallons of liquid phase 
hydrocarbons (LPH) between June 1980 and October 1992.   
 
In 1988, an initial SVE system was installed utilizing the then existing recovery wells and trenches.   
Approximately 4,262 pounds of gasoline was recovered by the SVE system between June 1998 and 
August 1990, when the system was shut down due to decreasing extracted vapor concentrations.  In 
February 1990, five USTs were removed from the former Unocal service station on the City Investors 
property located at the southeast corner of Westlake Avenue North and Valley Street. The USTs 
ranged from 550 gallons to 5,000 gallons in capacity and were previously used to store used motor oil 
and gasoline. Approximately 800 cubic yards of petroleum contaminated soil was excavated during 
removal of the USTs. 
 
Between January 1991 and July 1993, approximately 465 gallons of LPH was recovered during 
periodic manual/passive LPH removal efforts.  The initial SVE system continued to operate through 
May 1995.  
 
In May 2001, a gasoline product line was ruptured during the removal of waste oil and heating oil 
USTs at the Westlake 76 Station.   An estimated 600 gallons of supreme unleaded gasoline was 
released.  Approximately 500 gallons of product was immediately removed from the excavation 
utilizing a vacuum truck.  Throughout the year, vacuum trucks and hand bailing were used for fluid 
recovery from adjacent monitor wells.  Approximately 4 gallons of LPH was manually recovered.  
Approximately 12,100 gallons of impacted groundwater was removed by vacuum truck. 
 
In 2003, P66 installed a new AS/SVE system at the Westlake 76 Station that included an AS/SVE 
trench, SVE wells, and several deep AS wells.  The system became operational in August 2003.  
Approximately 1,410 tons of petroleum impacted soil was removed and transported for treatment 
during the installation of the remediation system trenches and wells.  
  
Further investigations conducted by P66 and other parties in 2004 and 2005 indicated petroleum 
contamination remained in soil and groundwater in various areas of the Site.  In addition to residual 
impacts from the 1980 release on the Westlake 76 Station, these investigations indicated the presence 
of petroleum products released from past operations on the City Investors property, including the 
Union 76-branded gasoline service station and the former Brace Lumber Mill .  
Additional investigation also indicated that petroleum products were released during past operations 
of service station and/or fuel storage facilities formerly located on neighboring properties, including 
the former Rosen property located at 961-965 Mercer Street, south of the P66 property.  Releases of 
petroleum products on and from these properties and potentially other sources had impacted the City 
street and utility ROWs surrounding Block #77.     
 
Between July 2006 and April 2007, pursuant to the April 2007 Settlement Agreement between P66 
and the City, P66 implemented the first phase of the Westlake/Mercer Cleanup Project (herein 
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referred to as Phase I).   Phase I was performed as an independent remedial action and designed and 

Lake Union Streetcar line and to avoid disruption of the Streetcar line due to remedial action at the 
Site.  The Phase I remedial activities included; 1) installation of steel shoring, excavation and off-site 
disposal of petroleum-impacted soil from the eastern lanes of Westlake Avenue North, and 
installation of AS/SVE wells and associated conveyance piping back to the P66 property boundary 
and connection to the then existing above ground AS/SVE system; 2) installation of SVE and 
enhanced fluid recovery (EFR) wells in Terry Avenue North and installation of associated 
conveyance piping back to the P66 property and connection to the then existing above ground 
AS/SVE system; 3) soil and groundwater sampling and analysis; and 4) backfilling and surface 
restoration.  A total of approximately 16,172 tons of soil was excavated from the Westlake and Terry 
Avenue North ROWs, between Mercer and Valley Streets.  Influent vapor samples indicated that the 
petroleum hydrocarbon impact was highest in those SVE wells completed in Terry Avenue North.   

Report, prepared in 2007.   
 
Between November 2007 and August 2008, biweekly enhanced fluid recovery was performed 
utilizing the recovery wells in Terry Avenue North.  A total of 28,142 gallons of impacted 
groundwater was removed from the wells during this time. Cumulative petroleum hydrocarbon 
removal from September 2003 through March 2008 was approximately 1,940 pounds. Total liquid 
phase hydrocarbons (LPH) recovered from June 1980 through the end of the third quarter 2008 was 
approximately 43,632 gallons.  Information regarding the recovery of petroleum impacted fluids and 

-Site Environmental 
Assessment  Horizontal and Vertical Delineation report prepared in 2005.  
 
In September 2008, the Westlake 76 Station was demolished, all above-ground structures were 
removed, and all of the existing conveyance piping for the remediation wells were cut and capped in 
their respective ROWs to facilitate Phase II W/MCP excavation activities.   
 
Between November 2008 and June 2009, P66 implemented the second phase of the Westlake/Mercer 
Cleanup Project (herin referred to as Phase II), where City Block #77 (with the exception of the 
southeast corner) was excavated to depths up to 20 feet below ground surface (bgs).  A 
soil/cement/bentonite (SCB) gravity wall was installed along the south, east, and north boundaries of 
City Block #77 (Figure 2).  The SCB gravity wall, in conjunction with the previously installed sheet 
pile wall along the west property boundary, provided shoring for Phase II excavation activities and 
continues to serve as a hydraulic barrier.  Backfill and surface restoration activities were completed in 
July 2009.  A total of approximately 54,450 tons of soil was excavated from the Site during the Phase 
II excavation activities and transported off-site for disposal.  Information regarding the Phase II is 
provided in URS Corporations Phase II Soil Sampling Report, prepared in 2009. 
 
Confirmation soil sampling was conducted during the Phase II excavation activities to document 
conditions at the base of the excavation and to assess whether additional excavation was required to 
achieve cleanup levels or other project requirements.  A total of 244 samples were collected from 65 
sampling cells. On a cell by cell basis, P66 evaluated the data and assessed whether or not site 
conditions and/or project objectives required additional excavation.  If requested by P66, the 
excavation continued downward until residual concentrations were below 
Control Act (MTCA) Method A Cleanup Levels or as far as reasonably practicable depending on the 
accessibility of the petroleum impacts and other actual conditions in the field.   
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Soils encounterd during the Phase I and Phase II excavation activities generally consisted of  sandy 
fill down to depths of at least 5 feet bgs.  Fill between 5 feet to 35 feet bgs consisted of highly 
variable compositions of silty sand, sandy silt, sand, silt to silty clay, clayey silt, sand with clay, 
sandy gravel, and occasionally thin layers of peat/clay. The fill material also includes variable 
proportions of wood or wood chips/wood debris, and sawdust, as thick as 5 to 11 feet.   
 
The current monitor well network consists of 14 wells, including MWR-1 through MWR-6, MW-41, 
MW-45, MW-50, MW-54, MW-209 through MW-211, and SMW-3. All other wells have either been 
destroyed or decommissioned due to construction or remedial activities.  Documentation for the 
former well network can be found in previous reports.  Depth to groundwater typically fluctuates 
between 9 and 12 feet bgs over much of the area.  Based on depth to groundwater measurements, it is 
apparent that groundwater flow is not consistent beneath the P66 property, but generally appears to 
flow towards the north.  Groundwater flow direction is likely impacted by subsurface hydro-geologic 
barriers installed during remedial excavation activities completed in 2008 and/or the current 
dewatering activities taking place west of the Site. 
 
Groundwater monitoring has been conducted at the Site since 1988. Groundwater monitoring has 
been conducted on a quarterly basis from the current monitor well network since at least 1995 
through December 2012.  A baseline monitoring event was conducted in November 2013 prior to 
starting the currently operating remediation system.  Analytical results were similar to historic results 
since 2011.  
 
During the MCP, numerous SVE and AS wells were installed in Terry Avenue North, Mercer Street, 
and Westlake Avenue North.  Most recently, in July 2013, numerous remediation wells were installed 
in the Valley Street ROW under the oversight of SDOT.  Between August and November 2013, all of 
the remediation wells/conveyance piping located in the Mercer and Valley Street ROWs and the 
Westlake and Terry Avenue ROWs were connected to new above ground AS/SVE treatment system 
currently located on the Phillips 66 property.  The installation of the current above ground AS/SVE 
treatment system is described in this report.   
 
3.0 REMEDIATION SYTEM INSTALLATION AND STARTUP 
 
3.1 Remedial Well Installation Activities  Current AS/SVE System 
 
Prior to implementation of the MCP construction activities, the City incorporated design 

for Mercer and Valley 

Streets (prepared by Stantec Consulting Incorporated, dated October 15, 2009) into the plans and 

and associated conveyance piping would be 

installed in the Mercer Street ROW abutting the P66 property (including in the condemnation area) 

course of the MCP construction.  These wells and associated conveyance piping would then be tied 

together with the remedial wells and conveyance piping that was installed between July 2006 and 

April 2007 within Westlake Avenue North and Terry Avenue North (prior to the MCP construction - 

described in Section 2.1). 
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3.1.1 Mercer Street

In January 2011, Clearcreek Contractors (Clearcreek) of Marysville, Washington installed a vault box 
on the north side of Mercer Street to route the future AS/SVE conveyance piping to be installed in 
Mercer Street.  Between May and June, 2011 the City oversaw the installation of eight 1-inch 
diameter AS wells to approximately 20 feet bgs, designated MAS-20 through MAS-27, and eight 1-
inch diameter SVE wells to approximately 8 feet bgs, designated MSVE-10 and MSVE-13 through 
MSVE-19 in Mercer Street, including the 70 foot easement.  Clearcreek also excavated the 
conveyance piping trenching in Mercer Street in order to install the conveyance piping from the wells 
to the vault box.  

In March and April, 2012 the City oversaw the installation of 19 1-inch diameter AS wells to 
approximately 20 feet bgs, designated MAS-1 through MAS-19, and 11 1-inch diameter SVE wells to 
approximately 8 feet bgs, designated MSVE-1 through MSVE-9, MSVE-11 and MSVE-12 within 
Mercer Street.  Clearcreek also excavated the conveyance piping trenching in Mercer Street in order 
to install the conveyance piping from the wells to the vault box installed in January, 2011.  

Locations of the AS/SVE wells installed in Mercer Street are shown in Figures 2 and 3.  Copies of 
of the AS/SVE well 

installation activities are provided in Appendix A.   

3.1.2 Valley Street

In July 2013, the City oversaw the installation of 14 1-inch diameter AS wells to approximately 20 
feet bgs, designated VAS-1 through VAS-14, and eight 1-inch diameter SVE wells to approximately 
8 feet bgs, designated VSVE-1 through VSVE-7, and VSEVE-9 within the P66 Area of Valley Street.  
Clearcreek also excavated the associated trenches for the conveyance piping from the wells.  The 
conveyance piping trench was excavated toward the southwest corner of the intersection of Valley 
Street and Terry Avenue North, and was terminated on the west side of Terry Avenue North, 
approximately 20 feet south of the intersection.  

Locations of the AS/SVE wells installed in Valley Street are shown in Figures 2 and 4.  Copies of 

are provided in Appendix B.  Resource Protection Well Reports documenting the SVE well 
installation activities could not be located.   

3.2 Remediation System Construction

Between August and December 2013, Cardno ATC observed and documented Clearcreek perform the 
installation and construction of the following treatment system components:

on-site conveyance piping connected to the previously installed remediation wells located in 
Westlake Avenue North, Mercer Street, and Terry Avenue North,
conveyance piping along Terry Avenue North that were connected to the previously installed 
remediation wells located in Valley Street,
new above ground AS/SVE treatment system components, and

North.
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The AS/SVE system was installed in general accordance with Cardno treatment system design plans 
and remediation system equipment bid specifications.  All trenching activities that required 
subsurface work below four feet required benching excavation techniques and shield systems 
(aluminum trench box[s])  to prevent cave-ins in accordance with Washington State Department of 
Labor and Industries regulations (WAC 296-155-650).

3.3 Site Health and Safety Plan

As required by the Occupational Safety and Health Ad

guidelines (WAC Chapter 296-843), Cardno ATC prepared a Site-Specific Health and Safety Plan 
(HASP) prior to the commencement of fieldwork. The Site-Specific HASP was reviewed by field 
staff and contractors before beginning field operations at the site.

3.4 Permitting

Cardno ATC obtained numerous permits relating to installation and construction of the system.  
These permits included:

King County Wastewater Treatment Division Major Discharge Authorization Permit 
No.4262-01 (for discharge of treated water to King County sewer system),
Puget Sound Clean Air Agency (PSCCA) Permit No. 10602, Registration Number 29548
(for discharge of treated vapors into the atmosphere),
SDOT Major Utility Permit No. 208912 (for installation of conveyance piping along Terry 
Avenue), and
Electrical Permit No. 6391591 (for installation of electrical components associated with the 
AS/SVE system).

Permit requirements were followed and all required inspections were completed during the course of 
the project. Copies of all the permits are provided in Appendix C.

3.5 Subsurface Utility Clearance

Prior to field activities, Clearcreek marked out all on- and off-site trench routes and the location of the 
concrete equipment pad in accordance with the Underground Service Alert (USA) guidelines, and 
notified Seattle Public Utilities of all pending subsurface activities.  Cardno ATC also contracted a 
private utility locator to survey the site for underground utilities.  Hand excavation was performed 
within five feet of any marked utility.  Hand excavation consisted of either digging with a shovel, or 
using an air knife and vacuum excavation to uncover utilities.

3.6 On-Site System Trenching and Plumbing

On-site trenching and plumbing for the conveyance piping began on August 26, 2013, and continued 
through October 25, 2013. On-Site trenching activities began in the northwest corner of the P66
property (the southern half of City Block #77).  The contractor began by excavating at the northwest 
corner to expose the Westlake Avenue AS/SVE conveyance piping previously capped near the 
property boundary.  The trench was subsequently excavated to approximately five feet bgs using
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benching techniques to create a one-to-one slope as required by safety regulations referenced in 
Section 4.2.  Excavated soil was temporarily stored on-site on polyethylene sheeting and covered with 
polyethylene sheeting at the end of each day to prevent runoff.  See photograph Nos. 1 through 3 of 
the Photographic Log presented in Appendix D.  
 
On-Site trenching also occurred from the vault previously installed along the north side of Mercer 
(described in Section 4.1).  Due to the depth of the conveyance piping from the wells located in 
Mercer Street within the vault, it was necessary to install an aluminum trench box in this area during 
the excavation and subsequent concrete cutting activities for employee safety (see photograph Nos. 4 
through 6).  Confined space entry was required for work inside of the Mercer Vault.  During all 
confined space entry work, an authorized employee would enter and perform required work inside of 
the vault with an authorized attendant located outside for safety, work-assistance, and emergency 
rescue operations (see photograph Nos. 7 and 17-18). 
 
All on-site trenches were lined with polyethylene sheeting and bedded with coarse sand in accordance 
with specifications before plumbing activities commenced.  Two-inch diameter schedule 80 
polyvinylchloride (PVC) piping was used for the SVE conveyance piping.  One-inch diameter 
schedule 80 PVC piping was used for the AS system conveyance piping on site.  After being laid in 
the trench but prior to being connected to existing well-piping, the SVE piping was pressure tested at 
10 pounds per square inch (PSI) for 10 minutes and the AS system piping was pressure tested at 30 
PSI for 30 minutes (see photograph Nos. 8-12).  Westlake Avenue North SVE piping was installed in 
the trench first, followed by the Mercer Street SVE piping, followed by the Westlake Avenue North 
AS piping, followed finally by the Mercer Street AS piping.  All installed conveyance piping was 
separated vertically by at least two-inches of coarse sand per the specifications.  Conveyance piping 
was kept in an organized manner in the trenches and was labeled during the connection process (see 
photograph Nos. 13-35). 
 
Once SVE and AS conveyance piping was installed, connected and labeled another layer of coarse 
sand was backfilled on top.  After backfilling with sand the polyethylene sheeting was enclosed 
around the conveyance piping.  Controlled-density-fill (CDF) was poured over the enclosed piping. 
The termination point of the newly installed conveyance piping was demarcated with painted PVC 
flags (see photograph Nos. 36-40).  Locations of all the on-site AS/SVE conveyance piping trenches 
are shown in Figure 5. 
 
On September 13, 2013 Valley Electric Company of Everett, Washington, installed electrical conduit 
from the Mercer Vault to the north end of the P66 property to provide electricity for the remediation 
system compound.  The electrical conduit was inspected and approved by the City and then covered 
with CDF and backfill material by Clearcreek (see photograph Nos. 41-42).  Once plumbing activities 
were completed the trenches were completely backfilled with clean excavated soil over the CDF and 
compacted using a vibratory plate-compactor attachment on the excavator and then covered with 
gravel to match the existing surface conditions (see Photograph Nos. 43-45).  
 
3.7 Off-Site System Trenching and Plumbing 
 
On September 23, 2013 the off-site trenching activities on Terry Avenue North began.  Traffic control 
and pedestrian delineation was provided and in-place before work began.  Trenching activities started 
in the southwest corner of the intersection of Valley Street and Terry Avenue North, where the 
conveyance piping from the remediation wells installed in Valley Street were unearthed.  The trench 
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was dug to approximately three feet bgs and did not require benching techniques.  The trench was 
extended south along the west side of Terry Avenue adjacent to the northern property boundary. The 
trench was lined with polyethylene sheeting and bedded with coarse sand.  Two-inch diameter 
schedule 80 PVC piping was used for the SVE piping and one-inch diameter stainless steel piping 
was used for the AS system piping.  All conveyance piping was pressure tested, kept organized, and 
labeled during the connection process to the existing well-piping.  Once SVE and AS conveyance 
piping was installed, connected and labeled another layer of coarse sand was backfilled around and on 
top of them.  After backfilling, the polyethylene sheeting was enclosed around the conveyance piping.  
CDF was poured over the enclosed piping and the upper six to 12- inches was then backfilled with 
DOT approved crushed gravel..   
 
The Terry Avenue North trench was excavated southward along Terry Avenue North and then 
oriented toward the P66 property with an approximate 90-degree turn. During the transition from off-
site to on-site, the one-inch diameter stainless steel piping was transitioned to one-inch diameter 
schedule 80 PVC piping.  Once trenching activities were complete the trenches were backfilled with 
fill material and compacted with a vibrating plate compactor.  Any removed asphalt was restored to 
its original state (see photograph Nos. 46-70).  The location of the trench along Terry Avenue North 
is shown on Figure 6. 
 
3.8 System Stub-Up Construction 
 
On October 10, 2013, after all the horizontal AS and SVE conveyance piping had been placed in the 
trenches, the contractor commenced excavation for the vertical conveyance piping stub-ups in the 
northern area of the P66 property, north of the remediation system compound.  This excavation 
extended to approximately four feet bgs.  The power junction box was connected to the previously 
installed electrical conduit. The frame for the stub-up piping was constructed in the excavation using 
stainless steel unistrut material.  For the stub-up piping, two-inch diameter schedule 80 PVC was used 
for the SVE piping and one-inch diameter schedule 80 PVC was used for the AS piping.  All piping 
was organized and pressure tested before being connected.  All piping was labeled during the 
connection process.  After all stub-up piping was labeled and connected the piping was covered with 
coarse sand, wrapped in polyethylene sheeting and backfilled with CDF.  After backfilling with CDF 
the excavation area was covered with gravel fill  and compacted with a plate-compactor in 
preparation for concrete (see photograph Nos. 71-85).  
 
3.9 System Compound Construction 
 
On October 25, 2013, Clearcreek began constructing the AS/SVE system remediation compound.  
The remediation compound consists of a concrete equipment pad surrounded by a chain-link fence 
equipped with locking gates (Figure 7).  The equipment pad was constructed in general accordance 
with Cardno  design specifications.  Clearcreek removed existing asphalt, which was replaced with 
gravel fill (to provide a stable foundation for the equipment pad) and graded the fill to ensure the 
equipment pad was constructed with the appropriate slope for drainage purposes.  The slope of the 
pad directs all surface water within the pads containment to a sump that pumps the water through the 
treatment system prior to discharge to the system.  Cardno ATC observed Clearcreek 
frame and pour the concrete slab.  The electrical conduit was stubbed up along the west side of the 
concrete pad where it was later connected to the systems control panel (see photograph Nos. 86-97). 
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On November 6, 2013, Clearcreek began constructing the manifold for the AS and SVE systems.  The 
SVE manifold was constructed of both gray and clear schedule 80 PVC for stability and strength.  
Once the connections to the underground conveyance pipes and stub-ups were made, the above-
ground stub-ups were properly spaced through concrete collars and then fastened to a unistrut frame 
for stability (see photograph Nos. 98-100).     
 
On November 8, 2013 Clearcreek delivered all of the SVE and AS remediation equipment delivered 
to the site.  All remediation system equipment was inspected by Cardno ATC upon delivery.  All 
system equipment was placed on the concrete pad under the supervision of Cardno ERI.  Electrical 
systems were installed by Valley Electric (see photograph Nos. 101-111). 
 
Security and safety measures around the system compound were installed beginning November 12, 
2013.  An 8-foot chain link fence, with PVC privacy slats was installed around the system pad with 
three 16-foot wide gates.  A three foot wide gate for personal access is located on the south side of the 
compound (Figure 7).  The fence installation was completed on November 14, 2013 (see photograph 
No. 107). 
 
3.10 Soil Disposal 
 
Between September 27, 2013 and October 9, 2013, a total of 182.36 tons of soil excavated during the 
on- and off-
disposal.  The soil was profiled as non-hazardous waste and was removed from the site by Clearcreek.  
Copies of the weigh tickets provided by Waste Management are included in Appendix E. 
 
3.11 Air Sparge System Specifications 
 
The AS system consists of an air compressor, a heat exchanger and a valve manifold. The air 
compressor and heat exchanger are mounted on a skid that was manufactured and assembled by 
Newterra Incorporated (Newterra) in Minden, Nevada.  A process flow diagram is provided on Figure 
8.  The sparge system is connected to 62 individual sparge wells.  Twenty-one of these wells 
(designated AS-1 through AS-21) are completed as single point sparge wells in Westlake Avenue 
North at depths approximately 25 feet bgs.  Fourteen of the wells (VAS-1 through VAS-14) are 
completed as single point sparge wells in Valley Street at depths approximately 18 feet bgs.  The 
remaining twenty-seven AS wells (MAS-1 through MAS-27) are single point sparge wells located in 
Mercer Street at depths approximately 21 feet bgs.  The labeled locations of the AS wells in the 
manifolds are shown in Figure 9.  
 
3.12 Soil Vapor Extraction System Specifications 
 
The SVE system extracts vapors and treats any groundwater extracted during SVE operation.  The 
groundwater treatment portion of the system utilizes knockout tanks to remove bulk water prior to 
vapor entering into the vacuum pumps. The water is pumped into an equalization tank inside the 
remediation compound before it is processed through the treatment system. Treatment of the water 
begins with primary filtration using series-mounted cartridge filters to remove any sediment. The 
water is then pumped to two 1,000-pound liquid phase granular activated carbon (GAC) vessels (in 
series) for removal of readily volatile compounds.  Treated water is discharged to the sanitary sewer 
under King County Wastewater Treatment Division Major Discharge Authorization Permit No.4262-
01.  The SVE components, including the equalization tank and the sediment filters are mounted on 
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skids manufactured and assembled by Newterra.  Carbon vessels for water treatment are 
manufactured by Evoqua Water Technologies LLC (formerly Siemens Water Technologies LLC).  A 
process flow diagram is provided on Figure 8. 
 
The SVE system consists of two positive displacement blowers (blower 701 and blower 801) that 
apply vacuum to extract vapors from a total of 34 vertical SVE wells (19 in Mercer Street and 15 in 
Terry Avenue North) and 16 horizontal wells (eight in Valley Street and nine in Westlake Avenue 
North).  The 19 one-inch diameter vertical SVE wells in Mercer Street are designated MSVE-1 
through MSVE-19 (all approximately 8 feet bgs).  The 15 one-inch diameter vertical SVE wells in 
Terry Avenue North are designated WA-1 through WC-3, V-1 through V-9, TSVE-1 through TSVE-
8, TSVE-10 through TSVE-12, TEFR-1 Air, TEFR-2 Air, TMW-48 Air, and TMW-65 Air (depths 
unknown).   The eight one-inch diameter horizontal SVE wells in Valley Street are designated VSVE-
1 through VSVE-7, and VSEVE-9 (all approximately 8 feet bgs).  The nine one inch-diameter 
horizontal SVE wells in Westlake Avenue North are designated WC1 through WC3, WB1 through 
WB3, and WA1 through WA3 (depths unknown).  The labeled locations of the SVE wells are shown 
in Figure 9. 
 
The soil vapor is remediated by passing through three separate trains of series-mounted vapor phase 
GAC vessels (two 1,000-pound GAC vessels per train). The carbon system is designed and monitored 
to ensure at least 97% removal efficiency of volatile organic compounds (VOCs). Treated vapors are 
discharged to the atmosphere under permit from the Puget Sound Clean Air Agency (Registration 
Number 29548). 
 
3.13 Sparge System Startup 
 
On December 03, 2013, Cardno staff was onsite with Newterra personnel to perform sparge system 
startup activities. The system was set to sparge each zone (approximately 20% of the wells) for five 
minutes with the compressor running at 15% power, and operate continuously, cycling through all of 
the sparge zones and then starting again at the first group of sparge points. The system is designed to 
operate only when the SVE system is also operating. 
 
3.14 Soil Vapor Extraction System Startup 
 
On December 03, 2013, Cardno staff was onsite with Newterra personnel to perform SVE system 
startup activities. The System was started up in shakedown mode with the sparge compressor set to 
deliver approximately 5 psi and to cycle every five minutes and the SVE portion set to extract at a 

components were functioning properly.  Startup of the water portion of the treatment system was 
delayed until the SVE system pulled water out during SVE operation.  A totalizer was installed after 
the second cartridge filter, before the water is sent through the liquid phase GAC vessels and 
discharged system at the discharge point (Figure 7).  All 
components of the system functioned appropriately during startup activities. 
 
Vapor and water samples were collected during startup of the SVE system to ensure compliance with 
permit conditions outlined in the PSCAA and KCIW permits.  Initial influent vapor samples were 
collected from sample ports after the dilution valve of each blower (designated 701 Diluted Influent 
and 801 Diluted Influent), intermediate vapor samples were collected from sample ports installed on 
each train between the series mounted carbon vessels (designated V1, V2 and V3 Intermediate), and 
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effluent samples were collected from sample ports installed on each train after the last series mounted 
carbon vessels (designated V1, V2 and V3 Effluent). Vapor samples collected on December 27, 2013, 
in accordance with the PSCAA permit, were submitted to Pace Analytical Laboratories, Inc. (Pace) in 
Seattle, Washington with appropriate chain-of-custody documentation.  Pace is a Washington State 
accredited laboratory (Accreditation Program Certification No. 1186).  The analytical report is 
provided in Appendix F.  The samples were collected during startup of the SVE system to ensure 
compliance with the PSCAA permit conditions.  Chemical analysis of total petroleum hydrocarbons 
as gasoline (TPHg), benzene, toluene, ethylbenzene and xylenes (BTEX) was performed utilizing 
Method TO-15.  The analytical results are summarized on Table 1.  TPHg concentrations at the inlets 
to the GAC vessels were below the permit threshold of 200 ppmv, above which the control efficiency 
of 97% must be demonstrated.  Based on the startup vapor analytical results, the SVE system is 
effective at removing petroleum hydrocarbons at an efficiency greater than 99 percent. The flow rate 
of 350 cubic feet per minute is also less than the permitted flow rate.  
 
Water samples collected on December 27, 2013, in accordance with the KCIW permit, also were 
submitted to Pace with appropriate chain-of-custody documentation.  The analytical report is 
provided in Appendix G.  The samples were collected during system startup to ensure compliance 
with the KCIW permit.  Chemical analysis of TPHg (NWTPH-gx), and BTEX, was performed 
utilizing Method EPA-8021.  The analytical results are summarized on Table 2.  All results 
demonstrated compliance with the permit limits. 
 
4.0 OPERATION AND MAINTENANCE 
 
Operation and maintenance (O&M) was performed on a general daily basis from system startup on 
December 3, 2013 until January 31, 2014, then on a general weekly basis through the first quarter of 
2014.  The first  
First Quarter 2014, dated July 2, 2014.   
 
O&M will continue to be performed on a periodic basis.  An O&M manual has been prepared for the 
system and consists of equipment manuals and specifications, as well as maintenance instructions and 
schedules for the equipment.  The O&M manual is kept on-site. 
 
Cardno ATC recommends continuing regular monitoring, operations and maintenance of the 
remediation system, and performing system optimization as needed to maximize hydrocarbon 
recovery.  All future O&M activities and optimization efforts will be summarized in future quarterly 
O&M reports. 
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Table 1 - Vapor Sample Analytical Results
FORMER PHILLIPS 66 FACILITY #255353 (AOC 1396)
600 Westlake Avenue North, Seattle, Washington

THCg Benzene Toluene Ethylbenzene
m&p

Xylenes

o-

Xylenes

701 Diluted Influent 12/27/13 10253710 95,000 82 168 66 478 157

801 Diluted Influent 12/27/13 10253710 54,900 38 146 244 364 ND<35.8

V1 Intermediate 12/27/13 10253710 4,310 ND<16.6 ND<39.3 ND<44.9 ND<89.9 ND<44.9

V1 Effluent 12/27/13 10253710 6,800 ND<11.0 ND<26.0 ND<29.7 ND<59.5 ND<29.7

V2 Intermediate 12/27/13 10253710 Sample received empty at lab

V2 Effluent 12/27/13 10253710 11,200 ND<11.0 7,390 ND<29.7 ND<59.5 ND<29.7

V3 Intermediate 12/27/13 10253710 19,500 ND<9.4 31 ND<25.5 ND<51.0 ND<25.5

V3 Effluent 12/27/13 10253710 7,880 ND<11.0 1,860 ND<29.7 ND<59.5 ND<29.7

Notes:

Sample

Location

Sample

Date

Work 

Order No.

Analytical Vapor Results (EPA Method TO-15 for VOCs)

( g/m3)

Samples "701 Diluted Influent" and "801 Diluted Influent" were collected from sample ports installed after the dilution valves associated 

with the SVE skids 701 and 801 respectively.  There are three sets (or trains) of two vapor phase carbon units (for a total of six) used to 

treat extracted vapors.  The two carbon units associated with each train are plumbed in series.  Samples V1 Influent, V1 Intermediate, 

and V1 Effluent were collected from sample ports associated with the first train of vapor phase carbon units.  Samples V2 Influent, V2 

Intermediate, and V2 Effluent were collected from sample ports associated with the second train of vapor phase carbon units.  Samples 

V3 Influent, V3 Intermediate, and V3 Effluent were collected from sample ports associated with the third train of vapor phase carbon 

units.  The influent sample ports for each train are located prior to the first carbon units.  The intermediate sample ports for each train are 

located between the first and second carbon units.  The effluent sample ports for each train are located after the second (and last) carbon 

units.  The sample port locations are shown on Figure 7.

P66-1396 Start-up Lab Data Table 1 - 070914 7/11/2014



Table 2 - Water Sample Analytical Results
FORMER PHILLIPS 66 FACILITY #255353 (AOC 1396)
600 Westlake Avenue North, Seattle, Washington

THCg Benzene Toluene Ethylbenzene
Total

Xylenes

W-DSCHG 12/27/13 10258424 ND (<100) ND (<1.0) ND (<1.0) ND (<1.0) ND (<3.0)

W-INT 12/27/13 10258424 ND (<100) ND (<1.0) ND (<1.0) ND (<1.0) ND (<3.0)

W-INF 12/27/13 10258424 ND (<100) ND (<1.0) ND (<1.0) ND (<1.0) ND (<3.0)

Notes:

Sample

Location

Sample

Date

Work 

Order No.

Analytical Water Results (EPA Method TO-15 for VOCs)

( g/L)

There are a total of two liquid phase carbon units plumbed in series to treat water.  Samples W-INF and W-INF-WS1 were 

collected from a sample port located prior to the first liquid phase carbon unit.  Samples W-INT and W-OUT-WC1 were 

collected from a sample port located between the first and second liquid phase carbon units.  Samples W-DSCHG were 

collected from the sample port located after the second (and final) liquid phase carbon unit.  The sample port locations are 

shown on Figure 2.

P66-1396 Start-up Lab Data Table 2 - 070914 7/11/2014
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ECOLOGY RESOURCE PROTECTION WELL REPORTS  VALLEY STREET 
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On-Site Trenching and Piping Installation Activities (8-27-13 through 9-17-13) 

Photo 1 
8-27-13: SVE and AS stub-ups from existing Westlake Avenue 
well piping during beginning of excavation activities in the 
northwest corner of Project Site. View facing north. 

Photo 2 
8-27-13: Typical storage of excavated soils covered and stored on 
polyethylene liner until hauled off site or backfilled. 

Photo 3 
8-27-13: Typical benching of trenches during piping installation 
activities. View of SVE/AS well piping stub-ups from Westlake 
Avenue, facing west. 

Photo 4 
8-28-13: Beginning of  trench north-adjacent to Mercer Vault 

Photo 5 
8-29-13: Installing trench box in Mercer Vault trench. 

Photo 6 
8-29-13: Concrete window cut into north wall of Mercer Vault. 
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Photo 7 
8-29-13: Preparing for confined space entry into Mercer Vault. 

Photo 8 
9-3-13: View of typical polyethylene liner with sand bed at T-
junction of Westlake and Mercer Trenches on north side of Project 
Site, facing northwest. 

Photo 9 
9-3-13: Labeling of new 2” PVC piping in preparation for  
pressure testing and connection to existing 4” PVC SVE well 
piping from Westlake Avenue. 

Photo 10 
9-3-13: 2” PVC SVE piping being installed on sand bed in trench 
to connect to existing Westlake Avenue well piping, facing west. 

Photo 11 
9-3-13: Pressure testing of 2” PVC piping before connecting to 
existing SVE well piping. 

Photo 12 
9-3-13: After pressure testing, new 2” PVC piping is connected to 
existing 4” PVC SVE well piping coming from Westlake Avenue. 
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Photo 13 
9-4-13: Connected 2” PVC SVE well piping is covered in sand bed 
after being attached to existing well piping. 

Photo 14 
9-6-13: 2” PVC SVE piping from Mercer Vault layered over sand 
bed in trench. 

Photo 15 
9-6-13: 2” PVC SVE piping from Mercer Vault at T-junction 
overlaying SVE piping from Westlake Avenue.  

Photo 16 
9-6-13: 2” PVC SVE piping from Mercer Vault being pressure 
tested. 

Photo 17 
9-6-13: Confined space entry into Mercer Vault to attach pressure 
tested PVC piping to existing SVE well piping. 

Photo 18 
9-6-13: Ventilation system inside Mercer Vault to help with 
odor/temperature inside of vault. 



Remediation System Installation and Startup Report                         Former Phillips 66 Facility No. 255353 (AOC #1396) 
600 Westlake Avenue North, Seattle, Washington

Cardno ATC Photo Log Page 4 Cardno ATC Project No.: 76.75118.1396 

Photo 19 
9-6-13: Pressure tested 2” PVC SVE piping is attached to SVE 
well-piping inside Mercer Vault. 

Photo 20 
9-6-13: 2” PVC SVE piping is connected to existing 2” PVC SVE 
well-piping in Mercer Vault. Stainless piping is the existing AS 

Photo 21 
9-9-13: 2” PVC piping for Mercer Vault SVE well-piping being 
pressure tested. 

Photo 22 
9-9-13: Disconnecting stub-ups from 1” stainless AS well-piping 
from Westlake Avenue.  

Photo 23 
9-10-13: 1” PVC piping for Westlake Avenue AS well-piping 
being laid in trench, facing east.  

Photo 24 
9-10-13: Westlake Avenue 1” PVC AS piping being pressure 
tested. Each pipe is labeled as it is being connected to the existing 
well-piping. 
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Photo 25 
9-10-13: 1” PVD AS piping connected to existing 1” stainless AS 
well-piping from Westlake Avenue. 

Photo 26 
9-10-13: Westlake Avenue and Mercer Trench well-piping layered 
with sand bedding and labeled during connection to existing well-
piping.

Photo 27 
9-10-13: Mercer Vault AS piping is organized through concrete 
form to connect to existing AS well-piping. 

Photo 28 
9-10-13: AS piping from Mercer Vault layered and organized 
during connection and pressure testing. 

Photo 29 
9-10-13: AS piping through concrete form before connecting to 
existing Mercer Vault AS well-piping. 

Photo 30 
9-10-13: Mercer Vault AS piping being pressure tested before 
connecting to existing AS well-piping. 
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Photo 31 
9-11-13: Final layout of AS piping from Mercer Vault after 
pressure testing and connecting to existing well-piping. 

Photo 32 
9-11-13: Final layout of AS piping from Mercer Vault layered over 
sand-bedded Westlake piping at T-junction. 

Photo 33 
9-11-13: 1” PVC AS piping connected to 1” stainless well-piping 
inside Mercer Vault. 

Photo 34 
9-12-13: 2” PVC SVE well-piping from Westlake and Mercer 
Vault is layered beneath 1” PVC AS well-piping from Westlake 
and Mercer Vault. Sand bedding according to specifications 
between each layer. 

Photo 35 
9-12-13: All installed piping is labeled as it is connected to existing 
well-piping. 

Photo 36 
9-12-13: Trenches are backfilled with sand after AS and SVE well-
piping has been installed and connected. 
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Photo 37 
9-12-13: Well-piping and sand backfill is wrapped in poly-liner, 
view facing northwest. 

Photo 38 
9-12-13: Preparing to pour CDF over wrapped well-piping adjacent 
to Mercer Vault. 

Photo 39 
9-12-13: Trench north-adjacent to Mercer Vault after CDF, view 
facing north. 

Photo 40 
9-12-13: Temporary termination point of installed well-piping, 
wrapped and demarcated, to be connected to system manifold area.

Photo 41 
9-13-13: Electrical conduit with detection/hazard tape installed on 
top of CDF in trench north-adjacent to Mercer Vault, view facing 
north.

Photo 42 
9-17-13: Backfilling activities begin in Mercer Vault trench over 
installed electrical conduit. 



Remediation System Installation and Startup Report                         Former Phillips 66 Facility No. 255353 (AOC #1396) 
600 Westlake Avenue North, Seattle, Washington

Cardno ATC Photo Log Page 8 Cardno ATC Project No.: 76.75118.1396 

Photo 43 
9-17-13: Contractors compacting soil with vibrating plate 
attachment on excavator. 

Photo 44 
9-17-13: View of compacted fill over well-piping and electrical 
conduit, view facing northwest. 

Photo 45 
9-17-13: View of temporary termination of well-piping and 
electrical conduit. 
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Terry Avenue Trenching and Pipe Installation Activities (9-23-13 through 10-10-13) 

Photo 46 
9-23-13: View of Terry Avenue right-of-way before beginning 
trenching activities, facing north. 

Photo 47 
9-23-13: Traffic control and delineation around work area in Terry 
Avenue right-of-way, facing north. 

Photo 48 
9-24-13: Breaking up concrete slab at south end of Terry Avenue to 
unearth existing remediation well-piping and begin trenching 
activities. 

Photo 49 
9-24-13: Existing AS and SVE well-piping is un-earthed at the 
north end of Terry Avenue and labeled according to Cardno ATC 
documentation.

Photo 50 
9-24-13: Trenching is continued south along Terry Avenue, view 
facing northwest. 

Photo 51 
9-24-13: Unearthed historically leaking City of Seattle water line. 
City of Seattle is contacted for repairs. 



Remediation System Installation and Startup Report                         Former Phillips 66 Facility No. 255353 (AOC #1396) 
600 Westlake Avenue North, Seattle, Washington

Cardno ATC Photo Log Page 10 Cardno ATC Project No.: 76.75118.1396 

Photo 52 
9-24-13: View of erosion control and fencing around Terry  
Avenue trench, facing north. 

Photo 53 
9-25-13: View of Terry Avenue trench lined with poly and bedded 
with sand. Pedestrian walkway delineated, view facing north. 

Photo 54 
9-25-13: 2” PVC SVE piping is pressure tested after being installed 
in trench. 

Photo 55 
9-26-13: 2” PVC SVE piping being connected to 2” PVC existing 
SVE well-piping after pressure testing. 1” stainless AS well-piping 
located above. 

Photo 56 
9-27-13: SVE piping covered with sand in preparation for 
installation of 1” stainless AS piping. 

Photo 57 
9-27-13: AS piping layered on top of sand bed over connected SVE 
piping.



Remediation System Installation and Startup Report                         Former Phillips 66 Facility No. 255353 (AOC #1396) 
600 Westlake Avenue North, Seattle, Washington

Cardno ATC Photo Log Page 11 Cardno ATC Project No.: 76.75118.1396 

Photo 59 
9-27-13: AS piping labeled during connection process after pressure 
testing. 

Photo 60 
9-27-13: AS and SVE piping is covered in sand and wrapped in 
poly-liner after connected to existing well-piping. 

Photo 61 
9-30-13: CDF is poured over installed piping, view facing north 
along Terry Avenue. 

Photo 62 
9-30-13: CDF poured over installed well-piping, view facing north 
on Terry Avenue. 

Photo 63 
10-1-13: Exclusion zone fencing is moved south along Terry 
Avenue in anticipation of trenching activities. 

Photo 64 
10-2-13: Exposed remediation piping as trench is continued south 
along Terry Avenue. 
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Photo 65 
10-3-14: Terry avenue trench is continued onto east side of project 
site. Trench is lined with poly-liner. 

Photo 66 
10-4-13: SVE piping is laid in sand-bedded trench leading into 
project site. 

Photo 67 
10-4-13: SVE piping is pressure tested. 

Photo 68 
10-7-13: 1” stainless AS piping is installed in trench above sand 
bed and SVE piping. 

Photo 69 
10-7-13: 1” PVC piping is connected to 1” stainless AS piping and 
pressure tested, labeled and covered in sand bedding.  

Photo 70 
10-10-13: Driveway of parking lot where trenching occurred is 
restored.
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On-site Manifold Construction and System Installation (10-10-13 through12-2-13) 

Photo 71 
10-10-13: Manifold area trench is excavated. 

Photo 72 
10-10-13: Power junction box is installed by Seattle City Light at 
north side of site connected to previously installed electrical 
conduit.

Photo 73 
10-10-13: View of electrical box and manifold area trench, facing 
east. 

Photo 74 
10-17-13: GLY Construction places storm water tanks on site west-
adjacent to system installation area. 

Photo 75 
10-17-13: Begin well piping stub-ups from Terry Avenue for 
manifold connection area. 

Photo 76 
10-17-13: Pressure testing of 2” PVC stub-up piping for before 
connecting to 2” PVC SVE well-piping from Terry Avenue 
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Photo 77 
10-17-13: Connecting 2” PVC stub-ups for manifold connection to 
existing 2” PVC SVE well-piping from Terry Avenue. Stub-up 
piping is labeled during connection process. 

Photo 78 
10-17-13: 2” PVC SVE well-piping from Westlake Avenue 
extended to stub-up manifold connection area. 

Photo 79 
10-18-13: 2” PVC SVE well-piping stub-ups from Westlake 
Avenue attached to manifold connection area metal framing. Stub-
up piping is labeled during connection process. 

Photo 80 
10-22-13: 1” PVC AS well-piping from Westlake Avenue is 
connected to stub-up piping at manifold connection area. 

Photo 81 
10-22-13: 1”PVC AS piping is connected to 1” stainless stub-up 
piping in manifold connection area. 

Photo 82 
10-24-13: After all AS/SVE piping has been connected, labeled 
and double checked with Cardno ATC documentation stub-
up/manifold connection area is wrapped with poly-liner and 
backfilled with CDF. 
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Photo 83 
10-25-13: Stub-up area backfilled with CDF. Electrical conduit for 
remediation system installed above CDF, facing west. 

Photo 84 
10-25-13: Stub-up area backfilled with CDF. Electrical conduit for 
remediation system installed above CDF, facing east.

Photo 85 
10-25-13: Backfilling of stub-up area. 

Photo 86 
10-28-13: Removal of existing asphalt area to create foundation for 
system equipment pad. 

Photo 87 
10-29-13: Asphalt foundation for equipment pad compacted with 
plate-compactor. 

Photo 88 
10-30-13: PVC protective sleeves around stub-up piping are 
secured in gravel foundation. 
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Photo 89 
10-30-13: Compacted fill and foundation around stub-up area. 

Photo 90 
10-30-13: View of sump in southwest corner of foundation, facing 
north.

Photo 91 
11-1-13: Construction of wood framing for concrete equipment pad 
form.

Photo 92 
11-4-13: View of concrete form with rebar, preparing for concrete 
equipment pad. 

Photo 93 
11-4-13: Wood framing around proposed sump area in southwest 
corner of concrete pad. 

Photo 94 
11-4-13: Pouring and spreading concrete into wood frame. 
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Photo 95 
11-5-13: Concrete pad, after pouring and spreading, waiting to dry, 
view facing north. 

Photo 96 
11-5-13: Concrete equipment pad and concrete pad around well-
piping stub-ups, view facing south. 

Photo 97 
11-5-13: Electrical conduit extended along west side of concrete 
equipment pad. 

Photo 98 
11-6-13: Spreading of asphalt around concrete pad and finished 
areas. 

Photo 99 
11-7-13: PVC SVE manifold construction setup. 

Photo 100 
11-7-13: PVC SVE manifold. 
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Photo 101 
10-31-13: Delivery of remediation system equipment to 
contractor’s facility. Photos takes during equipment delivery 
inspection 

Photo 102 
10-29-13: Delivery of remediation system equipment to 
contractor’s facility. Photos takes during equipment delivery 
inspection 

Photo 103 
11-11-13: Delivery of remediation system equipment to project site 
by contractor. 

Photo 104 
11-12-13: Equipment is transferred onto equipment pad.  

Photo 105 
11-12-13: Equipment is placed on pad is accordance with Cardno 
ERI instruction. 

Photo 106 
11-13-13: PVC SVE manifold is installed and connected to 
existing well-piping. 
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Photo 107 
11-14-13: Remediation system compound is installed. 

Photo 108 
11-15-13: Stormwater sump in southwest corner of concrete pad. 

Photo 109 
11-22-13: AS manifold and flow meters connected to AS 
conveyance piping. 

Photo 110 
12-2-13: AS and SVE manifold connected to remediation system. 

Photo 111 
12-2-13: System equipment being connected by Cardno ERI. 
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February 21, 2014

LIMS USE: FR - KYLE SATTLER

LIMS OBJECT ID: 10253710

10253710

Project:

Pace Project No.:

RE:

Kyle Sattler
Cardno ATC
7070 SW Fir Loop
Suite 100
Portland, OR 97223

P66 Westlake/ Mercer31326 REV1

Dear Kyle Sattler:

Enclosed are the analytical results for sample(s) received by the laboratory on December 27, 2013.
The results relate only to the samples included in this report.  Results reported herein conform to the
most current TNI standards and the laboratory's Quality Assurance Manual, where applicable, unless
otherwise noted in the body of the report.

Revised Report, REV-1 02/21/14. Per client request, this report only includes the air portion of the
coc.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Jennifer Gross

jennifer.gross@pacelabs.com
Project Manager

Enclosures

cc: Keith Fox, Cardno ATC

Michael Miller, Cardno ATC

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.

Page 1 of 12
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CERTIFICATIONS

Pace Project No.:

Project:

10253710

P66 Westlake/ Mercer31326 REV1

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alabama Dept of Environmental Management #40770
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: Pace
EPA Region 5 #WD-15J
Florida/NELAP Certification #: E87605
Georgia Certification #: 959
Hawaii Certification #Pace
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Louisiana Certification #: 03086
Louisiana Certification #: LA080009
Maine Certification #: 2007029
Maryland Certification #: 322

Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT CERT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
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SAMPLE SUMMARY

Pace Project No.:

Project:

10253710

P66 Westlake/ Mercer31326 REV1

Lab ID Sample ID Matrix Date Collected Date Received

10253710004 V-INF-1 Air 12/27/13 13:00 12/27/13 14:30

10253710005 V-INF-2 Air 12/27/13 13:00 12/27/13 14:30

10253710006 V-INT-1 Air 12/27/13 13:10 12/27/13 14:30

10253710007 V-INT-2 Air 12/27/13 13:11 12/27/13 14:30

10253710008 V-INT-3 Air 12/27/13 13:12 12/27/13 14:30

10253710009 V-DSCHG-1 Air 12/27/13 13:25 12/27/13 14:30

10253710010 V-DSCHG-2 Air 12/27/13 13:26 12/27/13 14:30

10253710011 V-DSCHG-3 Air 12/27/13 13:27 12/27/13 14:30

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

10253710

P66 Westlake/ Mercer31326 REV1

Lab ID Sample ID Method

Analytes

Reported LaboratoryAnalysts

10253710004 V-INF-1 TO-15 6 PASI-MDR1

10253710005 V-INF-2 TO-15 6 PASI-MDR1

10253710006 V-INT-1 TO-15 6 PASI-MDR1

10253710008 V-INT-3 TO-15 6 PASI-MDR1

10253710009 V-DSCHG-1 TO-15 6 PASI-MDR1

10253710010 V-DSCHG-2 TO-15 6 PASI-MAH2, DR1

10253710011 V-DSCHG-3 TO-15 6 PASI-MDR1

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10253710

P66 Westlake/ Mercer31326 REV1

Sample: V-INF-1 Lab ID: 10253710004 Collected: 12/27/13 13:00 Received: 12/27/13 14:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Benzene 82.2 ug/m3 01/09/14 20:58 71-43-2 A411.0 33.8

Ethylbenzene 66.1 ug/m3 01/09/14 20:58 100-41-429.7 33.8

THC as Gas 95000 ug/m3 01/09/14 20:582060 33.8

Toluene 168 ug/m3 01/09/14 20:58 108-88-326.0 33.8

m&p-Xylene 478 ug/m3 01/09/14 20:58 179601-23-159.5 33.8

o-Xylene 157 ug/m3 01/09/14 20:58 95-47-629.7 33.8

Sample: V-INF-2 Lab ID: 10253710005 Collected: 12/27/13 13:00 Received: 12/27/13 14:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Benzene 37.7 ug/m3 01/09/14 21:52 71-43-2 A413.2 40.7

Ethylbenzene 244 ug/m3 01/09/14 21:52 100-41-435.8 40.7

THC as Gas 54900 ug/m3 01/09/14 21:522470 40.7

Toluene 146 ug/m3 01/09/14 21:52 108-88-331.3 40.7

m&p-Xylene 364 ug/m3 01/09/14 21:52 179601-23-171.6 40.7

o-Xylene ND ug/m3 01/09/14 21:52 95-47-635.8 40.7

Sample: V-INT-1 Lab ID: 10253710006 Collected: 12/27/13 13:10 Received: 12/27/13 14:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Benzene ND ug/m3 01/09/14 20:04 71-43-2 A416.6 51.05

Ethylbenzene ND ug/m3 01/09/14 20:04 100-41-444.9 51.05

THC as Gas 4310 ug/m3 01/09/14 20:043100 51.05

Toluene ND ug/m3 01/09/14 20:04 108-88-339.3 51.05

m&p-Xylene ND ug/m3 01/09/14 20:04 179601-23-189.8 51.05

o-Xylene ND ug/m3 01/09/14 20:04 95-47-644.9 51.05

Sample: V-INT-3 Lab ID: 10253710008 Collected: 12/27/13 13:12 Received: 12/27/13 14:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Benzene ND ug/m3 01/09/14 21:25 71-43-2 A49.4 28.95

Ethylbenzene ND ug/m3 01/09/14 21:25 100-41-425.5 28.95

THC as Gas 19500 ug/m3 01/09/14 21:251760 28.95

Toluene 30.8 ug/m3 01/09/14 21:25 108-88-322.3 28.95

m&p-Xylene ND ug/m3 01/09/14 21:25 179601-23-151.0 28.95

o-Xylene ND ug/m3 01/09/14 21:25 95-47-625.5 28.95

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 02/21/2014 12:16 PM
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10253710

P66 Westlake/ Mercer31326 REV1

Sample: V-DSCHG-1 Lab ID: 10253710009 Collected: 12/27/13 13:25 Received: 12/27/13 14:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Benzene ND ug/m3 01/09/14 22:45 71-43-2 A411.0 33.8

Ethylbenzene ND ug/m3 01/09/14 22:45 100-41-429.7 33.8

THC as Gas 6800 ug/m3 01/09/14 22:452060 33.8

Toluene ND ug/m3 01/09/14 22:45 108-88-326.0 33.8

m&p-Xylene ND ug/m3 01/09/14 22:45 179601-23-159.5 33.8

o-Xylene ND ug/m3 01/09/14 22:45 95-47-629.7 33.8

Sample: V-DSCHG-2 Lab ID: 10253710010 Collected: 12/27/13 13:26 Received: 12/27/13 14:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Benzene ND ug/m3 01/09/14 23:39 71-43-2 A411.0 33.8

Ethylbenzene ND ug/m3 01/09/14 23:39 100-41-429.7 33.8

THC as Gas 11200 ug/m3 01/09/14 23:392060 33.8

Toluene 7390 ug/m3 01/10/14 15:25 108-88-3104 135.2

m&p-Xylene ND ug/m3 01/09/14 23:39 179601-23-159.5 33.8

o-Xylene ND ug/m3 01/09/14 23:39 95-47-629.7 33.8

Sample: V-DSCHG-3 Lab ID: 10253710011 Collected: 12/27/13 13:27 Received: 12/27/13 14:30 Matrix: Air

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

TO15 MSV AIR Analytical Method: TO-15

Benzene ND ug/m3 01/09/14 23:12 71-43-2 A411.0 33.8

Ethylbenzene ND ug/m3 01/09/14 23:12 100-41-429.7 33.8

THC as Gas 7880 ug/m3 01/09/14 23:122060 33.8

Toluene 1860 ug/m3 01/09/14 23:12 108-88-326.0 33.8

m&p-Xylene ND ug/m3 01/09/14 23:12 179601-23-159.5 33.8

o-Xylene ND ug/m3 01/09/14 23:12 95-47-629.7 33.8

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 02/21/2014 12:16 PM
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10253710

P66 Westlake/ Mercer31326 REV1

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

AIR/19149

TO-15

TO-15

TO15 MSV AIR Low Level

Associated Lab Samples: 10253710004, 10253710005, 10253710006, 10253710008, 10253710009, 10253710010, 10253710011

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1606626

Associated Lab Samples: 10253710004, 10253710005, 10253710006, 10253710008, 10253710009, 10253710010, 10253710011

Matrix: Air

Analyzed

Benzene ug/m3 ND 0.32 01/09/14 19:07

Ethylbenzene ug/m3 ND 0.88 01/09/14 19:07

m&p-Xylene ug/m3 ND 1.8 01/09/14 19:07

o-Xylene ug/m3 ND 0.88 01/09/14 19:07

THC as Gas ug/m3 ND 60.8 01/09/14 19:07

Toluene ug/m3 ND 0.77 01/09/14 19:07

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1606627LABORATORY CONTROL SAMPLE:

LCSSpike

Benzene ug/m3 34.932.5 107 69-134

Ethylbenzene ug/m3 45.444.2 103 73-139

m&p-Xylene ug/m3 44.944.2 102 73-139

o-Xylene ug/m3 44.744.2 101 71-138

THC as Gas ug/m3 36703520 104 65-136

Toluene ug/m3 40.738.3 106 67-133

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10253710006

1606768SAMPLE DUPLICATE:

Benzene ug/m3 ND 25ND

Ethylbenzene ug/m3 ND 25ND

m&p-Xylene ug/m3 ND 25ND

o-Xylene ug/m3 ND 25ND

THC as Gas ug/m3 4100 5 254310

Toluene ug/m3 23.4J 25ND

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 02/21/2014 12:16 PM
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QUALIFIERS

Pace Project No.:

Project:

10253710

P66 Westlake/ Mercer31326 REV1

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M

ANALYTE QUALIFIERS

Sample was transferred from a sampling bag into a Summa Canister within 48 hours of collection.A4

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 02/21/2014 12:16 PM
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

10253710

P66 Westlake/ Mercer31326 REV1

Lab ID Sample ID QC Batch Method QC Batch Analytical Method

Analytical

Batch

10253710004 AIR/19149V-INF-1 TO-15

10253710005 AIR/19149V-INF-2 TO-15

10253710006 AIR/19149V-INT-1 TO-15

10253710008 AIR/19149V-INT-3 TO-15

10253710009 AIR/19149V-DSCHG-1 TO-15

10253710010 AIR/19149V-DSCHG-2 TO-15

10253710011 AIR/19149V-DSCHG-3 TO-15

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..Date: 02/21/2014 12:16 PM

Pace Analytical Services, Inc.

Page 9 of 12



Page 10 of 12



Page 11 of 12



Page 12 of 12



Remediation System Installation and Startup Report                         Former Phillips 66 Facility No. 255353 (AOC #1396) 
                                                                                                                  600 Westlake Avenue North, Seattle, Washington 

Cardno ATC  Cardno ATC Project No.: 76.75118.1396 
 

 
 

 
APPENDIX G 

 
ANALYTICAL LABORATORY REPORT FOR WATER SAMPLES 

 



#=CL#

February 21, 2014

LIMS USE: FR - KYLE SATTLER

LIMS OBJECT ID: 10258424

10258424

Project:

Pace Project No.:

RE:

Kyle Sattler
Cardno ATC
7070 SW Fir Loop
Suite 100
Portland, OR 97223

P66 Westlake/ Mercer - 31326

Dear Kyle Sattler:

Enclosed are the analytical results for sample(s) received by the laboratory between December 27,
2013 and February 21, 2014.  The results relate only to the samples included in this report.  Results
reported herein conform to the most current TNI standards and the laboratory's Quality Assurance
Manual, where applicable, unless otherwise noted in the body of the report.

Per client request 02/21/14, this report only includes the water portion of the coc.

If you have any questions concerning this report, please feel free to contact me.

Sincerely,

Jennifer Gross
jennifer.gross@pacelabs.com
Project Manager

Enclosures

cc: Keith Fox, Cardno ATC

Michael Miller, Cardno ATC

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

without the written consent of Pace Analytical Services, Inc..

Pace Analytical Services, Inc.
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CERTIFICATIONS

Pace Project No.:

Project:

10258424

P66 Westlake/ Mercer - 31326

Minnesota Certification IDs
1700 Elm Street SE Suite 200, Minneapolis, MN  55414
A2LA Certification #: 2926.01
Alabama Dept of Environmental Management #40770
Alaska Certification #: UST-078
Alaska Certification #MN00064
Arizona Certification #: AZ-0014
Arkansas Certification #: 88-0680
California Certification #: 01155CA
Colorado Certification #Pace
Connecticut Certification #: PH-0256
EPA Region 8 Certification #: Pace
EPA Region 5 #WD-15J
Florida/NELAP Certification #: E87605
Georgia Certification #: 959
Hawaii Certification #Pace
Idaho Certification #: MN00064
Illinois Certification #: 200011
Indiana Certification#C-MN-01
Iowa Certification #: 368
Kansas Certification #: E-10167
Kentucky Dept of Envi. Protection - DW #90062
Louisiana Certification #: 03086
Louisiana Certification #: LA080009
Maine Certification #: 2007029
Maryland Certification #: 322

Michigan DEQ Certification #: 9909
Minnesota Certification #: 027-053-137
Mississippi Certification #: Pace
Montana Certification #: MT CERT0092
Nevada Certification #: MN_00064
Nebraska Certification #: Pace
New Jersey Certification #: MN-002
New York Certification #: 11647
North Carolina Certification #: 530
North Dakota Certification #: R-036
Ohio VAP Certification #: CL101
Oklahoma Certification #: 9507
Oregon Certification #: MN200001
Oregon Certification #: MN300001
Pennsylvania Certification #: 68-00563
Puerto Rico Certification
Tennessee Certification #: 02818
Texas Certification #: T104704192
Utah Certification #: MN00064
Virginia/DCLS Certification #: 002521
Virginia/VELAP Certification #: 460163
Washington Certification #: C754
West Virginia Certification #: 382
Wisconsin Certification #: 999407970
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SAMPLE SUMMARY

Pace Project No.:

Project:

10258424

P66 Westlake/ Mercer - 31326

Lab ID Sample ID Matrix Date Collected Date Received

10258424001 Place Holder Air 02/20/14 08:00 02/21/14 12:05

10253710001 W-DSCHG Water 12/27/13 11:30 12/27/13 14:30

10253710002 W-INT Water 12/27/13 11:40 12/27/13 14:30

10253710003 W-INF Water 12/27/13 11:50 12/27/13 14:30

10253710012 Trip Blank Water 12/27/13 00:00 12/27/13 14:30

REPORT OF LABORATORY ANALYSIS
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SAMPLE ANALYTE COUNT

Pace Project No.:

Project:

10258424

P66 Westlake/ Mercer - 31326

Lab ID Sample ID Method

Analytes

Reported LaboratoryAnalysts

10253710001 W-DSCHG NWTPH-Gx/8021 2 PASI-MLLC

EPA 8260 7 PASI-MSH2

10253710002 W-INT NWTPH-Gx/8021 2 PASI-MLLC

EPA 8260 7 PASI-MSH2

10253710003 W-INF NWTPH-Gx/8021 2 PASI-MLLC

EPA 8260 7 PASI-MSH2
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10258424

P66 Westlake/ Mercer - 31326

Sample: W-DSCHG Lab ID: 10253710001 Collected: 12/27/13 11:30 Received: 12/27/13 14:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

NWTPH-Gx GCV Analytical Method: NWTPH-Gx/8021

TPH as Gas ND ug/L 12/31/13 18:10100 1
Surrogates

a,a,a-Trifluorotoluene (S) 76 %. 12/31/13 18:10 98-08-875-125 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 12/31/13 12:25 71-43-21.0 1

Ethylbenzene ND ug/L 12/31/13 12:25 100-41-41.0 1

Toluene ND ug/L 12/31/13 12:25 108-88-31.0 1

Xylene (Total) ND ug/L 12/31/13 12:25 1330-20-73.0 1
Surrogates
1,2-Dichloroethane-d4 (S) 88 %. 12/31/13 12:25 17060-07-075-125 1

Toluene-d8 (S) 98 %. 12/31/13 12:25 2037-26-575-125 1

4-Bromofluorobenzene (S) 94 %. 12/31/13 12:25 460-00-475-125 1

Sample: W-INT Lab ID: 10253710002 Collected: 12/27/13 11:40 Received: 12/27/13 14:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

NWTPH-Gx GCV Analytical Method: NWTPH-Gx/8021

TPH as Gas ND ug/L 12/31/13 18:30100 1

Surrogates
a,a,a-Trifluorotoluene (S) 76 %. 12/31/13 18:30 98-08-875-125 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 12/31/13 12:40 71-43-21.0 1

Ethylbenzene ND ug/L 12/31/13 12:40 100-41-41.0 1

Toluene ND ug/L 12/31/13 12:40 108-88-31.0 1

Xylene (Total) ND ug/L 12/31/13 12:40 1330-20-73.0 1
Surrogates

1,2-Dichloroethane-d4 (S) 88 %. 12/31/13 12:40 17060-07-075-125 1

Toluene-d8 (S) 97 %. 12/31/13 12:40 2037-26-575-125 1

4-Bromofluorobenzene (S) 94 %. 12/31/13 12:40 460-00-475-125 1

Sample: W-INF Lab ID: 10253710003 Collected: 12/27/13 11:50 Received: 12/27/13 14:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

NWTPH-Gx GCV Analytical Method: NWTPH-Gx/8021

TPH as Gas ND ug/L 01/07/14 16:38100 1
Surrogates
a,a,a-Trifluorotoluene (S) 86 %. 01/07/14 16:38 98-08-870-125 1

8260 MSV UST Analytical Method: EPA 8260

Benzene ND ug/L 12/31/13 12:55 71-43-21.0 1

Ethylbenzene ND ug/L 12/31/13 12:55 100-41-41.0 1
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ANALYTICAL RESULTS

Pace Project No.:

Project:

10258424

P66 Westlake/ Mercer - 31326

Sample: W-INF Lab ID: 10253710003 Collected: 12/27/13 11:50 Received: 12/27/13 14:30 Matrix: Water

Parameters Results Units DF Prepared Analyzed CAS No. QualReport Limit

8260 MSV UST Analytical Method: EPA 8260

Toluene ND ug/L 12/31/13 12:55 108-88-31.0 1

Xylene (Total) ND ug/L 12/31/13 12:55 1330-20-73.0 1
Surrogates

1,2-Dichloroethane-d4 (S) 88 %. 12/31/13 12:55 17060-07-075-125 1

Toluene-d8 (S) 99 %. 12/31/13 12:55 2037-26-575-125 1

4-Bromofluorobenzene (S) 94 %. 12/31/13 12:55 460-00-475-125 1
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10258424

P66 Westlake/ Mercer - 31326

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

GCV/11554

NWTPH-Gx/8021

NWTPH-Gx/8021

NWTPH-Gx/8021B Water

Associated Lab Samples: 10253710001, 10253710002

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1603496

Associated Lab Samples: 10253710001, 10253710002

Matrix: Water

Analyzed

TPH as Gas ug/L ND 100 12/31/13 17:50

a,a,a-Trifluorotoluene (S) %. 82 75-125 12/31/13 17:50

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1603497LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

1603498

TPH as Gas ug/L 9581000 96 75-126100999 4 20

a,a,a-Trifluorotoluene (S) %. 88 75-12582

Parameter Units

MS

Result

% Rec

Limits Qualifiers% RecConc.

1603500MATRIX SPIKE SAMPLE:

MSSpike

Result

10253438009

TPH as Gas ug/L 360000200000 105 75-137150000

a,a,a-Trifluorotoluene (S) %. 90 75-125

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10253438007

1603499SAMPLE DUPLICATE:

TPH as Gas ug/L 6060 6 306450

a,a,a-Trifluorotoluene (S) %. 78 380

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10253438010

1603501SAMPLE DUPLICATE:

TPH as Gas ug/L 2040 4 301950

a,a,a-Trifluorotoluene (S) %. 91 289
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10258424

P66 Westlake/ Mercer - 31326

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

GCV/11565

NWTPH-Gx/8021

NWTPH-Gx/8021

NWTPH-Gx/8021B Water

Associated Lab Samples: 10253710003

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1605291

Associated Lab Samples: 10253710003

Matrix: Water

Analyzed

TPH as Gas ug/L ND 100 01/07/14 16:18

a,a,a-Trifluorotoluene (S) %. 100 70-125 01/07/14 16:18

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1605292LABORATORY CONTROL SAMPLE & LCSD:

LCSSpike LCSD

% Rec RPD

Max

RPD

LCSD

Result

1605293

TPH as Gas ug/L 10001000 100 75-12585854 16 20

a,a,a-Trifluorotoluene (S) %. 102 70-12587
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10258424

P66 Westlake/ Mercer - 31326

QC Batch:

QC Batch Method:

Analysis Method:

Analysis Description:

MSV/26056

EPA 8260

EPA 8260

8260 MSV UST-WATER

Associated Lab Samples: 10253710001, 10253710002, 10253710003

Parameter Units

Blank

Result

Reporting

Limit Qualifiers

METHOD BLANK: 1603229

Associated Lab Samples: 10253710001, 10253710002, 10253710003

Matrix: Water

Analyzed

Benzene ug/L ND 1.0 12/31/13 10:36

Ethylbenzene ug/L ND 1.0 12/31/13 10:36

Toluene ug/L ND 1.0 12/31/13 10:36

Xylene (Total) ug/L ND 3.0 12/31/13 10:36

1,2-Dichloroethane-d4 (S) %. 87 75-125 12/31/13 10:36

4-Bromofluorobenzene (S) %. 94 75-125 12/31/13 10:36

Toluene-d8 (S) %. 98 75-125 12/31/13 10:36

Parameter Units

LCS

Result

% Rec

Limits Qualifiers% RecConc.

1603230LABORATORY CONTROL SAMPLE:

LCSSpike

Benzene ug/L 16.820 84 75-125

Ethylbenzene ug/L 17.120 86 75-125

Toluene ug/L 17.220 86 75-125

Xylene (Total) ug/L 53.960 90 75-125

1,2-Dichloroethane-d4 (S) %. 86 75-125

4-Bromofluorobenzene (S) %. 95 75-125

Toluene-d8 (S) %. 99 75-125

Parameter Units

MS

Result

% Rec

Limits Qualifiers% RecConc.

1603621MATRIX SPIKE SAMPLE:

MSSpike

Result

10253342002

Benzene ug/L 16.320 82 70-135ND

Ethylbenzene ug/L 16.420 82 75-125ND

Toluene ug/L 16.320 82 75-125ND

Xylene (Total) ug/L 52.060 87 75-125ND

1,2-Dichloroethane-d4 (S) %. 87 75-125

4-Bromofluorobenzene (S) %. 93 75-125

Toluene-d8 (S) %. 98 75-125

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10253342003

1603622SAMPLE DUPLICATE:

Benzene ug/L ND 30ND

Ethylbenzene ug/L ND 30ND

Toluene ug/L ND 30ND

Xylene (Total) ug/L ND 30ND

1,2-Dichloroethane-d4 (S) %. 88 189
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QUALITY CONTROL DATA

Pace Project No.:

Project:

10258424

P66 Westlake/ Mercer - 31326

Parameter Units

Dup

Result

Max

RPD QualifiersRPDResult

10253342003

1603622SAMPLE DUPLICATE:

4-Bromofluorobenzene (S) %. 93 194

Toluene-d8 (S) %. 98 .398
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QUALIFIERS

Pace Project No.:

Project:

10258424

P66 Westlake/ Mercer - 31326

DEFINITIONS

DF - Dilution Factor, if reported, represents the factor applied to the reported data due to changes in sample preparation, dilution of
the sample aliquot, or moisture content.

ND - Not Detected at or above adjusted reporting limit.

J - Estimated concentration above the adjusted method detection limit and below the adjusted reporting limit.

MDL - Adjusted Method Detection Limit.

PRL - Pace Reporting Limit.

RL - Reporting Limit.

S - Surrogate

1,2-Diphenylhydrazine (8270 listed analyte) decomposes to Azobenzene.

Consistent with EPA guidelines, unrounded data are displayed and have been used to calculate % recovery and RPD values.

LCS(D) - Laboratory Control Sample (Duplicate)

MS(D) - Matrix Spike (Duplicate)

DUP - Sample Duplicate

RPD - Relative Percent Difference

NC - Not Calculable.

SG - Silica Gel - Clean-Up

U - Indicates the compound was analyzed for, but not detected.

N-Nitrosodiphenylamine decomposes and cannot be separated from Diphenylamine using Method 8270.  The result reported for
each analyte is a combined concentration.

Pace Analytical is TNI accredited. Contact your Pace PM for the current list of accredited analytes.

TNI - The NELAC Institute.

LABORATORIES

Pace Analytical Services - MinneapolisPASI-M

BATCH QUALIFIERS

Batch: GCV/11565

A matrix spike/matrix spike duplicate was not performed for this batch due to insufficient sample volume.[M5]
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QUALITY CONTROL DATA CROSS REFERENCE TABLE

Pace Project No.:

Project:

10258424

P66 Westlake/ Mercer - 31326

Lab ID Sample ID QC Batch Method QC Batch Analytical Method

Analytical

Batch

10253710001 GCV/11554W-DSCHG NWTPH-Gx/8021

10253710002 GCV/11554W-INT NWTPH-Gx/8021

10253710003 GCV/11565W-INF NWTPH-Gx/8021

10253710001 MSV/26056W-DSCHG EPA 8260

10253710002 MSV/26056W-INT EPA 8260

10253710003 MSV/26056W-INF EPA 8260
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