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Sonia Fernandez 
Washington State Department of Ecology 
NW Regional Office 
3190 160th Ave SE 
Bellevue, WA 98008 

Subject: 

Former BP Facility No. WA-11060 (NW2463) - Air Sparge and Soil Vapor 
Extraction System Installation and Startup Report 

 

Site Address: 4580 Fauntleroy Way Southwest, Seattle, WA 98126 

On behalf of BP West Coast Products, LLC. (BP), Arcadis U.S., Inc. (Arcadis) is 
pleased to submit this summary of the installation and startup of an air sparge 
(AS) and soil vapor extraction (SVE) treatment system at the former BP Facility 
No. 11060 (site) in 2015 and 2016. This report summarizes the construction 
activities related to the system trenching, construction of the system complex, 
discharge permitting, and initial system startup. AS and SVE wells were installed 
at the site prior to system installation activities and reported under separate cover 
(Arcadis 2015). A site location map is presented on Figure 1. 

 

Air Sparge and Soil Vapor Extraction Installation Activities 

In 1996, Alisto Engineering Group (Alisto) installed seven remedial wells, 
including a single AS well (SP-2) and six combined AS/SVE wells (CW-1 through 
CW-6), at the site as part of a planned remedial treatment system. Each of these 
combined AS/SVE remedial wells included a nested one inch AS well and a two 
inch SVE well installed within the same bore hole. However, the system was 
never installed and the wells were capped and covered at grade (Alisto 1996).   

In 2014, Arcadis installed five SVE wells (VE-1 through VE-5) and six AS wells 
(AS-1 through AS-6) for the AS/SVE system. The installation of these wells was 
reported under separate cover, 2014 Annual Site Status Report (Arcadis 2015). 
In addition to the newly installed AS and SVE wells, three of the previously 
installed remedial wells (CW-2 through CW-4) were able to be uncapped. These 
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wells were determined to be usable and were incorporated into the treatment 
system design.  

Boring logs for each AS and SVE well connected to the remedial system are 
included as Attachment A. 

System Trenching 

Between October 26 and November 10, 2015 Arcadis and Clearcreek 
Contractors (Clearcreek) completed the system trenching and underground 
conveyance piping installation from the well field to the system compound. A 
layout of the system trenching and well locations are provided on Figure 2. 

The underground AS conveyance piping is composed of one inch diameter high-
density polyethylene (HDPE) pipe, and the SVE conveyance piping is composed 
of two inch schedule 40 polyvinyl chloride (PVC) pipe. AS/SVE conveyance 
piping was bedded in compacted sand and pea gravel. Controlled density fill 
(CDF) slurry was used above the pea gravel, followed by utility locating tape and 
copper wire. An aggregate road base was placed above the CDF and concrete 
was poured to match the existing grade. AS and SVE well heads were placed 
within flush mounted well boxes. The details of the AS and SVE well connections 
to the conveyance piping are shown on Figure 3 and trench construction details 
are shown on Figure 4. 

System Compound Installation and Design 

Between January 20 and 26, 2016, Arcadis placed the AS/SVE system 
equipment, constructed the manifold and completed to connections between the 
conveyance piping and the manifold. The AS/SVE system is housed within a skid 
mounted temporary building. The system enclosure and external elements are 
protected from vehicles by surrounding bollards. Bollard construction details are 
presented on Figure 4. The external manifolds and piping are surrounded by a 
locking chain-link security fence with privacy slats.  

The location of this system compound is presented on Figure 2 and the treatment 
compound elevations are shown on Figure 5. The treatment system enclosure 
layout is shown on Figure 6. 

The AS system components consists of a 15 horsepower (HP) air compressor 
capable of delivering 90 standard cubic feet per minute (scfm) at 28 pounds per 
square inch (psi), nine AS wells (AS-1 through AS-6 and CW-2, CW-3 and CW-
4), remedial piping, a 5-well manifold, and controls for pulsing operation of the AS 
wells. To accommodate the nine AS wells, the internal 5 well manifold was 
expanded into an external 8-well manifold by splitting four of the lines exiting the 
system enclosure. The AS-3 conveyance line is connected directly to the internal 
AS manifold. Each AS well is equipped with a gate valve and a psi gauge to 
control and monitor the flow to each individual AS well. The AS process and 
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instrumentation diagram (P&ID) is included on Figure 7 and manifold details 
shown on Figure 8. AS compressor details are as follows: 

 

AS Compressor  

Quantity:     1  

Manufacturer:     Rietschle Zephyr  

Model:     DLR-150 

Maximum Flow:     90 scfm 

Maximum Pressure:  28 psi  

  Motor:   15 hp 

The SVE system consists of a 5 hp SVE blower capable of 120 scfm at 80 inches 
of water (in wc) vacuum, eight SVE wells (VE-1, VE-2, VE-3, VE-4 and VE-5, 
CW-2, CW-3 and CW-4), an internal 5-well manifold, remedial piping, a knock-out 
tank, a vapor control valve (VCV) to control and regulate flow from the well field to 
the FALCO electric catalytic oxidizer (CATOX), and a Type B round pipe effluent 
stack. To accommodate the eight SVE wells, the internal five well manifold was 
expanded into an external six well manifold by splitting three of the lines entering 
the system enclosure. The remaining SVE wells are connected directly to the 
internal system compound manifold. Each well connection at the manifold 
includes a vacuum gauge and sample port to allow for the collection of flow, 
temperature and volatile organic hydrocarbon (VOC) concentration readings. 
There are two locations (influent-1 and influent-2) on the SVE system piping 
where flow, temperature and VOC concentrations can be collected for the entire 
system. Influent-1 is pre-dilution and is located on the vacuum side of the blower. 
Influent-2 is post–dilution and is located on the pressure side of the blower. The 
extracted soil vapor is then processed by the CATOX and discharged through the 
effluent stack. An effluent sample port is located on the stack where VOC 
samples can be collected. The SVE P&ID is included on Figure 9 with the 
manifold details shown on Figure 8. The CATOX equipment specifications are 
included as Attachment B. SVE blower and CATOX details are as follows: 

SVE Blower 

Quantity:     1  

Manufacturer:    Rotron  

Model:     EN707F72MXL Explosion Proof Regenerative  
    Blower 

Maximum Flow:     120 scfm  
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Maximum Vacuum:   80 in wc 

  Motor:        5 hp 

 

CATOX 

Quantity:   1  

Manufacturer:     Fallmouth  

Model:     Falco 100 

Capacity:   40-120 scfm 

Maximum Input Loading: 2,200 parts per million volume (ppmv) for 
petroleum hydrocarbons 

Temperature range:  330º-620 ºC  

Catalyst:   Monolithic. Precious metal 

Heater:   30.5 amp @ 240V single phase 

The system is equipped with a programmable logic controller with customizable 
settings for fully automated operation. System settings are controlled through a 
touch screen interface and variable frequency drive controls for the SVE blower. 
The system operations can be monitored remotely with 4G telemetry managed by 
Fliteway Technologies. The status of the system can be checked remotely 24 
hour a day 7 days a week. An activated system shutdown alarm generates an 
email that informs the project team of the shutdown.  

Critical safety devices are incorporated throughout the system to keep the 
operating parameters within their designed limits of safe operation. System shut-
down alarms are in place if the operating parameters are outside of the applicable 
set points. The automated alarms include high and low vacuum alarms on the 
SVE system, high and low pressure alarms on the AS system, high and low temp 
alarms on the CATOX, multiple motor fault alarms, alarms associated with the 
heater relay on the AS/SVE and several alarms tied to the operation of the 
CATOX. The air compressor and process piping is equipped with a pressure 
relief valve and the blower and process piping is equipped with a vacuum relief 
valve. To ensure proper destruction efficiency, the system is equipped with the 
VCV, which controls auto dilution and flow from the well field. The VCV will not 
open until the CATOX reaches the minimum temperature set point and will open 
auto dilution if the CATOX temperature is approaching the maximum temperature 
set point or is rising too quickly. The VCV is equipped with individual alarms that 
control this process. If the systems pulls water in through the SVE lines at any 
point during operation, the system is capable of storing water in a 117 gallon 
knockout tank. The knockout tank is equipped with a Warrick 3-level conductive 
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float switch and will shut down if the water level of the knockout tank reaches the 
high-high mark on the switch. 

The system is powered by a 200 amp 120/208 volt three phase service, installed 
by licensed electricians from SHJ Electric Inc. (SHJ). This service panel is located 
on the east side of the service station and is protected by a bollards. The 
electrical layout of the system was inspected and approved by Seattle City Light 
on March 9, 2016. A copy of this Electrical Permit Inspection Report is presented 
as Attachment C. Electrical details and a single line diagram for the system is 
included on Figure 10. 

 

Vapor Discharge Permitting 

Prior to system startup, the Notice of Construction No. 10813 and Registration 
No. 29664 was issued by the Puget Sound Clean Air Agency (PSCAA). A copy of 
the PSCAA permit is provided in Attachment D. Operational restrictions are 
summarized in the permit. While the system is in operation the results from 
monitoring and sampling activities will be evaluated for compliance with PSCAA 
permit requirements. 

 

System Startup 

Between April 18 and 22, 2016, Arcadis turned on the treatment system. Under 
Arcadis’ supervision, a licensed electrician from SHJ tested the voltage between 
each phase of the electrical service including between phases and from each 
phase to ground. After confirming that the service had been installed correctly, 
the system was powered on and the electrical connections in the main panel 
were tested and confirmed live. Once complete, the electrical connections linking 
the main panel to the CATOX were also confirmed. 

Following the completion of the electrical testing, the system was energized. 
Arcadis conducted a series of tests to confirm the SVE and AS critical safety 
devices and interlocks between the AS and SVE systems and SVE and CATOX 
were functional.  

Prior to applying vacuum to the well field. Arcadis gauged site wells with an 
oil/water interface probe to test for the presence of non-aqueous phase liquid 
(NAPL). NAPL was detected within wells VE-1, AS-6, EW-1, EW-3 and MW-4. 
NAPL was removed from each well using a disposable bailer and transferred to a 
20-gallon labeled steel drum that is stored onsite.  

Following gauging, the system was started and the AS and SVE well locations 
were confirmed with the conveyance piping/manifold locations at the treatment 
compound. Vacuum was then applied to the SVE wells, baseline data were 
collected, and effluent flowrate, total vacuum, blower temperature, and 



 

arcadis.com 

WA-11060 
June 21, 2016 

Page: 

6/8 

influent/effluent VOC concentrations were recorded. Flow rates were analyzed 
using an anemometer and VOC concentrations were analyzed using a photo 
ionization detector (PID).  After confirming total system operational settings were 
within the PSCAA permit limits, flowrate, vacuum, temperature, VOC 
concentration and lower explosive level (LEL) levels were recorded for each 
individual well. The process was repeated with only individual SVE wells open to 
the system vacuum. Field data sheets are included in Attachment E. 

Influent and effluent samples were then collected using a vacuum pump and 
tedlar bags from the respective sample ports. The tedlar bags were shipped to 
Eurofins Lancaster Laboratories to be analyzed for benzene, toluene, 
ethylbenzene and xylenes (BTEX) and gasoline range hydrocarbons (GRO). A 
summary of this analytical data is presented in Table 1 and the laboratory report 
is included as Attachment F. 

Due to the high influent VOC concentrations observed during startup activities 
and the presence of NAPL at the southwest corner of the site, the AS portion of 
the system was not started. The startup of the AS portion of the system will be 
based on an evaluation of soil vapor and groundwater concentrations and/or the 
absence or presence of NAPL. Until that time, the system will operate as SVE 
only.   

System parameters were measured on a weekly basis for two weeks following 
startup. A summary of the first three weeks of system operation is summarized in 
Table 2. Regular system operations and maintenance (O&M) events started in 
May of 2016. O&M will be conducted on a monthly basis, including system, 
performance monitoring, and analytical sample collection. Results will be 
submitted to the Department of Ecology on an annual basis. 

If you have any questions please contact Brian Marcum at 503-220-8201 x1137 
or Brian.Marcum@arcadis.com. 

 

Sincerely, 

Arcadis U.S., Inc. 

 

 

Brian Marcum     Rebecca Andresen, L.G. 

Project Manager    Vice President 

Copies: 

Richard Wright, Property Owner 
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GRO 
(ppmv)

Benzene 
(ppmv)

Toluene 
(ppmv)

Ethylbenzene 
(ppmv)

Total 
Xylenes 
(ppmv)

GRO
(ppmv)

Benzene 
(ppmv)

Toluene 
(ppmv)

Ethylbenzene 
(ppmv)

Xylenes 
(ppmv)

Mass 
Removal 

Rate 
(lbs/day)

Mass 
Removal Rate 

(lbs/period)

Cumulative 
Mass Removal 

(lbs)

Permit Requirements <350 -- -- -- -- -- <200 <200 <200 <200 <200 -- -- --

04/20/16 22.7 760.0 0.8 J 0.9 J 0.7 J 1.8 J < 5.0 < 0.5 < 0.8 < 0.4 < 0.7 -- -- --

scfm = Standard cubic feet per minute. scfm = acfm * (Pactual / Pstandard) * (Tstandard / Tactual)

P = pressure
T = temperature

Standard pressure is equal to 1 atmosphere and standard temperature 68 °F, as used by the National Institute of Standards and Technology (NIST).

GRO (C-4-C10 hydrocarbons hexane) by EPA method 25 modified

EPA = Environmetal Protection Agency

ppmv = Parts per million volume
Benzene, Toluene, Ethylbenzene and Xylenes by EPA method 18 modified

Mass Removal Rate = Flow * time  * Concentration * Molecular Weight * Molar Density of Air

TPHg molecular weight = 86 lb / [lb mol]

Molar density of air = P/RT = 1 atm / (0.7302 [ft3 * atm] / [lb mol * ºR]) / (68 + 459.67)ºR = 0.00260 lb mol / ft3

Molar density of air based on standard pressure of 1 atm and standard temperature of 68ºF, as used by the National Institute of Standards and Technology (NIST).

P = pressure

R = gas constant

ºR = degrees Rankine

T = temperature

atm = atmosphere

Ib mol = Pound per Mole

ft3 = cubic feet
lbs = Pounds

lbs/day = pounds per day

Period  = Length of time since the previous date that operational data was collected 

lbs/period = Pounds per period
Cumulative mass removed = Previous mass removed + Removal rate * Elapsed time per period

< = Operation data must be less than the permit requirement

> = Operation data must be greater than the permit requirement
-- = Not collected/ not available

<  = Analytical sample results below laboratory method detection limits

1 = Influent sample port is located post-dilution thus flow rate through cat ox is equal to exhaust flowrate and compliant with  Puget Sound Clean Air Agency (PSCAA) permit #29602 subpart 4b

AS/SVE - Soil Vapor Extraction Analytical Data
WA-11060

4580 Fauntleroy Way SW, Seattle, WA 98126

Table 1

GRO Mass RemovalLaboratory Analytical Effluent Concentrations

Date

Laboratory Analytical Influent Concentrations
Influent 
Flowrate 

(scfm) 1

GRO = Total petroleum hydrocarbons - gasoline range organics



WA-11060 Arcadis

Presure   
(in. Wc)

Influent 
Temperature

 (oF)

Influent 
Flowrate  

(fpm)

Influent 
Flowrate 

(acfm)

Influent 
Flowrate 

(scfm)

Influent PID 
(ppmv)

-- -- -- -- -- -- > 625 -- -- -- <120 -- <200 >97% 2

04/20/16 off / on 6021.5 -- -- off / off 37.8 -- -- 633.0 3.0 83.0 1080.0 23.54 23 316.0 0.9 99.7% 2.31 -- --

04/22/16 on / on 6064.0 42.5 88.5% off / off 37.8 0.0 0.0% 649.0 2.0 89.0 1110.0 24.20 23 283.7 2.1 99.3% 2.10 3.73 3.73

04/27/16 on / on 6189.6 125.6 100.0% off / off 37.8 0.0 0.0% 626.0 3.0 88.0 840.0 18.31 18 376.5 6.0 98.4% 2.12 11.11 14.84

05/04/16 on / on 6354.2 164.6 100.0% off / off 37.8 0.0 0.0% 626.0 3.0 91.0 920.0 20.06 19 245.5 1.4 99.4% 1.51 10.34 25.17

333

96.18%

16

SVE = Soil Vapor Extraction

AS - Air Sparge

Period  = Length of time since the previous date that operational data was collected 

% = Percentage

Uptime = Calculated percentage of operation during the period. (Hours of operation per period / total hours per period)

Cat Ox = Catalytic Oxidizer, the system component that catalyzes combustion of extracted Volatile Organic Compounds (VOCs)
oF = Fahrenheit

in Wc = Inches of water column

in Hg = Inches of mercury

fpm= feet per minute

acfm = Actual cubic feet per minute measured by anemometer

scfm = Standard cubic feet per minute. scfm = acfm * (Pactual / Pstandard) * (Tstandard / Tactual)

P = pressure
T = temperature

Standard pressure is equal to 1 atmosphere and standard temperature 68 °F, as used by the National Institute of Standards and Technology (NIST).

PID = Photoionization Detector

ppmv = Parts per million volume

Destruction Efficiency = (influent VOCs - effluent VOCs) / (influent VOCs). VOCs measured by PID
Mass Removal Rate= Flowrate * time * Concentration * Molecular Weight * Molar Density of Air

VOC molecular weight = 86 lb / [lb mol] 

Molar density of air = P/RT = 1 atm / (0.7302 [ft3 * atm] / [lb mol * ºR]) / (68 + 459.67)ºR = 0.00260 lb mol / ft3

Molar density of air based on standard pressure of 1 atm and standard temperature of 68ºF, as used by the National Institute of Standards and Technology (NIST).

P = pressure

R = gas constant

ºR = degrees Rankine

T = temperature

atm = atmosphere

Ib mol = Pound per Mole

ft3 = cubic feet
lbs = Pounds

lbs/day = Pounds per day

lbs/period = Pounds per period
Cumulative mass removed = Previous mass removed + Removal rate * Elapsed time

< = Operation data must be less than the permit requirement

> = Operation data must be greater than the permit requirement
-- = Not collected/ not available

1 = Influent sample port is located post-dilution thus flow rate through cat ox is equal to exhaust flowrate and compliant with  Puget Sound Clean Air Agency (PSCAA) permit #29602 subpart 4b

2= Destruction Efficiency must be >97% when TPH influent is greater than 200 ppmv per   PSCAA permit # 29602 subpart 4

Table 2
AS/SVE OPERATIONAL DATA

WA-11060

4580 Fauntleroy Way SW, Seattle, WA 98126

VOC Mass 
Removal Rate 

(lbs/period)

Permit Requirements

 Annual Operational Hours

Average Uptime Percentage 

Average SVE flow rate (scfm):

VOC Mass 
Removal Rate 

(lbs/day)

Cumulative 
VOC Removal 

(lbs)
Date

Post-Dilution1
SVE  Operation 

(on or off)
Arrival / 

Departure

 SVE Hour 
Meter 

(Hours)

SVE Period 
Operation 

(Hours)

SVE Percent 
Uptime

(%)

Cat Ox Inlet 

Temperature (oF)

Effluent PID 
(ppmv)

Destruction 
Efficiency 

(%)

AS Percent 
Uptime

(%)

AS Hour 
Meter (Hours)

AS Period 
Operation 

(Hours)

AS Operation 
(on or off)
Arrival / 

Departure



 

 

 

 

FIGURES 

  



REFERENCE: BASE MAP USGS 7.5X15. MIN. TOPO. QUAD.,SEATTLE SOUTH, WA, 1983.

Approximate Scale: 1 in. = 2000 ft.
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FIGURE

VAULT AND WELLHEAD DETAILS
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FIGURE

TRENCHING, ANCHOR, AND BOLLARD

DETAILS
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FIGURE

TREATMENT COMPOUND ELEVATIONS
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FIGURE

AIR SPARGE PROCESS AND

INSTRUMENTATION DIAGRAM
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FIGURE

SVE MANIFOLD DETAILS
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FIGURE

SOIL VAPOR EXTRACTION PROCESS

AND INSTRUMENTATION DIAGRAM
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FIGURE

ELECTRICAL DETAILS AND SINGLE LINE

DIAGRAM
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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:

Client:

Location:
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Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/2014 - 6/13/2014
Cascade Drilling

Hollow Stem Auger
8'' Outer Diameter

HA/SS

NE

29 feet bgs

Ryan Brauchla

AS-2

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48
RB

bgs = below ground surface           ppm = parts per million
HA = Hand Auger                           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

Concrete

CLAY with gravel (CL): low plasticity clay with coarse subangular gravel, brown,
very dense, dry to damp, some oxidation present

CLAY with gravel (CL): medium plasticity clay with coarse rounded gravel, blue-
grey, very dense, damp, slight HCLO

Clayey SILT (ML): nonplastic silt with trace clay, blue-grey, medium density,
damp to moist, HCLO
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31
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44.6

610.4
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Boring cleared to a depth of 6.5 feet bgs with air-knife and vacuum truck

Concrete

2" Well Cap

2/12 Silica Sand

Neat Cement

2'' Schedule 80
PVC Riser
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Rig Type:
Sampling Method:

Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
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Borehole Depth:

Well/Boring ID:
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Location:

Northing:

D
E

P
T

H

E
LE

V
A

T
IO

N

S
am

pl
e 

R
un

 N
um

be
r

S
am

pl
e/

In
t/T

yp
e

R
ec

ov
er

y 
(f

ee
t)

B
lo

w
 C

ou
nt

s

N
 -

 V
al

ue

U
S

C
S

 C
od

e

G
eo

lo
gi

c 
C

ol
um

n

P
ID

 H
ea

ds
pa

ce
 (

pp
m

)

Remarks:

8/21/2014Date:
Page: 2 of 2

Data File:
Project: Template:

-20

-25

20

25

Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/2014 - 6/13/2014
Cascade Drilling

Hollow Stem Auger
8'' Outer Diameter

HA/SS

NE

29 feet bgs

Ryan Brauchla

AS-2

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48
RB

bgs = below ground surface           ppm = parts per million
HA = Hand Auger                           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

Silty SAND (SW-SM): well sorted fine to medium sand with little low plasticity
silt, grey, dense, wet, HCLO

Silty SAND (SW-SM):  moderately well sorted fine to medium sand with little low
to medium plasticity silt, grey-brown, dense, wet, HCLO

Silty SAND (SM):  moderately well sorted  fine to medium sand with low to
medium plasticity silt, brown, very dense, wet

Silty SAND (SM): moderately well sorted medium sand with medium plasticity
silt, brown, very dense, wet
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258.3
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18.3

SW-
SM

SW-
SM

SM

SM

Coated
Bentonite Pellets

20/40 Silica
Sand

0.020" Schedule
80 PVC Screen

2/12 Silica Sand

Schedule 80
PVC Sump

Bentonite Chips
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Stratigraphic Description

Well/Boring

Construction
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Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/2014 - 6/13/2014
Cascade Drilling

Hollow Stem Auger
8'' Outer Diameter

HA/SS

NE

26.5 feet bgs

Ryan Brauchla

AS-3

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48

bgs = below ground surface           ppm = parts per million
HA = Hand Auger                           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

RB

Concrete

CLAY (CL): low to medium plasticity clay with silt and trace fine sand, brown,
dense, damp

CLAY (CL): low plasticity clay, trace medium sand, dark grey, medium density,
moist, woody debris present

CLAY (CL): low plasticity clay, brown, very dense, moist, slight HCLO

Concrete

2" Well Cap

2/12 Silica Sand

Neat Cement

2'' Schedule 80
PVC Riser

Coated Bentonite
Pellets

20/40 Silica Sand
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0.1

0.8

42.6

Boring cleared to a depth of 6.5 feet bgs with air-knife and vacuum truck
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Stratigraphic Description

Well/Boring
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Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/2014 - 6/13/2014
Cascade Drilling

Hollow Stem Auger
8'' Outer Diameter

HA/SS

NE

26.5 feet bgs

Ryan Brauchla

AS-3

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48

bgs = below ground surface           ppm = parts per million
HA = Hand Auger                           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

RB

SAND (SW):  well sorted medium sand with trace silt, brown-grey, dense, moist,
strong HCLO

Sandy SILT (ML): low plasticity silt with medium sand, grey, dense, damp,
HCLO

Sandy SILT (ML): low plasticity silt with medium sand, grey, soft, wet, HCLO
with visible product encountered at 26 ft bgs

0.020" Schedule
80 PVC Screen

2/12 Silica Sand

Schedule 80
PVC Sump

First
Encountered
Groundwater

Bentonite Pellets
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1
1

867.7

1,838

349.7
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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:
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Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/2014 - 6/10/2014 - 6/11/2014
Cascade Drilling

Hollow Stem Auger
8'' Outer Diameter

HA/SS

NE

29 feet bgs

Ryan Brauchla

AS-4

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48

bgs = below ground surface           ppm = parts per million
HA = Hand Auger           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

RB

Concrete

Silty SAND with gravel (SP-SM): poorly sorted fine to medium sand with
nonplastic silt and medium rounded gravel, greyISH-brown, very dense, dry to
damp

Sandy clayey SILT (ML): nonplastic silt with poorly sorted medium sand and
clay, blue-grey, medium density, dry to damp, slight HCLO

CLAY (CL): low to medium plasticity clay with silt, orange-brown, medium
density, damp, slight HCLO

Concrete

2" Well Cap

2/12 Silica Sand

Neat Cement

2'' Schedule 80
PVC Riser
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SM

ML

CL

8
9
9

14
11
14

10.3

59.7

54.4

Boring cleared to a depth of 6.5 feet bgs with air-knife and vacuum truck



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:
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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

R
ec

ov
er

y 
(f

ee
t)

B
lo

w
 C

ou
nt

s

N
 -

 V
al

ue

P
ID

 H
ea

ds
pa

ce
 (

pp
m

)

A
na

ly
tic

al
 S

am
pl

e

U
S

C
S

 C
od

e

G
eo

lo
gi

c 
C

ol
um

n

Remarks:

Project Number:
Data File:

Page: 2 of 2

Created/Edited by:8/21/2014Date:
Template:

20

25

-20

-25

Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/2014 - 6/10/2014 - 6/11/2014
Cascade Drilling

Hollow Stem Auger
8'' Outer Diameter

HA/SS

NE

29 feet bgs

Ryan Brauchla

AS-4

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48

bgs = below ground surface           ppm = parts per million
HA = Hand Auger           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

RB

SAND (SW): well sorted medium sand with trace nonplastic silt, blue-grey, very
dense, damp, HCLO

SAND (SW): well sorted medium sand with trace nonplastic silt, blue-grey, very
dense, wet, HCLO

SAND with gravel (SP): poorly sorted sand with rounded coarse gravel and
trace medium plasticity silt, blue-grey, very dense, wet, HCLO

SILT (ML): low plasticity silt, blue-grey, very dense, wet

Coated Bentonite
Pellets

20/40 Silica Sand

First
Encountered
Groundwater

0.020" Schedule
80 PVC Screen

Schedule 80
PVC Sump

2/12 Silica Sand

>50

>50

>75

>50
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SS
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0.4
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75/4"
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1,468

835.9

1,270

258.6
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Casing Elevation:
Easting:

Surface Elevation:
Borehole Depth:

Well/Boring ID:

Client:

Location:
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Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/2014 - 6/10/2014 - 6/11/2014
Cascade Drilling

Hollow Stem Auger
8'' Outer Diameter

HA/SS

NE

26.5 feet bgs

Ryan Brauchla

AS-5

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48

bgs = below ground surface           ppm = parts per million
HA = Hand Auger           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

RB

Concrete

CLAY (CL): medium plasticity clay, blue-grey, dense, damp, slight HCLO

CLAY (CL): low plasticity clay, grey and brown, medium density, dry and
crumbly, slight HCLO

CLAY (CL): medium plasticity clay with some silt, blue-grey, dense, damp,
strong HCLO

Concrete

2" Well Cap

2/12 Silica Sand

Neat Cement

2'' Schedule 80
PVC Riser

Coated Bentonite
Pellets

24
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3

HA

SS

SS

0.5

0.5

1.5

CL

CL

CL
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9.4
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1,553

Boring cleared to a depth of 6.5 ft bgs with air-knife and vacuum truck
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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:
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Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/2014 - 6/10/2014 - 6/11/2014
Cascade Drilling

Hollow Stem Auger
8'' Outer Diameter

HA/SS

NE

26.5 feet bgs

Ryan Brauchla

AS-5

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48

bgs = below ground surface           ppm = parts per million
HA = Hand Auger           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

RB

SAND (SW): well sorted fine to medium sand with trace silt, brown, very dense,
damp, strong HCLO

Gravelly SAND (SP): poorly sorted fine to coarse sand with large rounded
gravel and trace nonplastic silt, brown, very dense, damp, strong HCLO

Clayey SILT (ML): low plasticity silt with clay and trace very fine sand, brown-
grey, very dense, damp, HCLO

20/40 Silica Sand

0.020" Schedule
80 PVC Screen

Schedule 80
PVC Sump

2/12 Silica Sand

>50

>50

>50

4
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6

SS

SS

SS

0.5
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50/6"

50/6"

26
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1,106

1,353

637.1



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

Stratigraphic Description

Well/Boring

Construction
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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

R
ec

ov
er

y 
(f

ee
t)

B
lo

w
 C

ou
nt

s

N
 -

 V
al

ue

P
ID

 H
ea

ds
pa

ce
 (

pp
m

)

A
na

ly
tic

al
 S

am
pl

e

U
S

C
S

 C
od

e

G
eo

lo
gi

c 
C

ol
um

n

Remarks:

Project Number:
Data File:

Page: 1 of 2

Created/Edited by:8/21/2014Date:
Template:

0

5

10

15

0

-5

-10

-15

Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/2014 - 6/10/2014 - 6/11/2014
Cascade Drilling

Hollow Stem Auger
8'' Outer Diameter

HA/SS

NE

29 feet bgs

Ryan Brauchla

AS-6

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48

bgs = below ground surface           ppm = parts per million
HA = Hand Auger           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

RB

Concrete

CLAY (CL): low to medium plasticity clay with trace poorly-sorted medium sand,
greyish-brown, very dense, damp

CLAY (CL): low plasticity clay and silt with trace fine sand, blue-grey, medium
density, moist, woody debris present

Silty SAND (SM): well-sorted fine to medium sand with nonplastic silt and trace
coarse rounded gravel, grey, medium density, wet, HCLO

Concrete

2" Well Cap

2/12 Silica Sand

Neat Cement

2'' Schedule 80
PVC Riser

First
Encountered
Groundwater

17
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1

2

3

HA

SS

SS

0.5

1.5

1.5

CL

CL

SM

7
8
9

10
12
12

0.1

13.3

1,607

Boring cleared to a depth of 6.5 ft bgs with air-knife and vacuum truck
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Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/2014 - 6/10/2014 - 6/11/2014
Cascade Drilling

Hollow Stem Auger
8'' Outer Diameter

HA/SS

NE

29 feet bgs

Ryan Brauchla

AS-6

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48

bgs = below ground surface           ppm = parts per million
HA = Hand Auger           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

RB

Silty SAND (SM): well-sorted fine to medium sand with little nonplastic silt,
brown, dense, wet, HCLO

Silty SAND (SM): well-sorted fine to medium sand with nonplastic silt, brown,
dense, wet, HCLO

CLAY lens @ 23.5 ft bgs

SAND with gravel (SW): well-sorted medium sand with little coarse rounded
gravel, brown-grey, dense, dry, HCLO

Sandy SILT (ML): nonplastic silt with fine sand, brownish-grey, dense, wet,
HCLO

Sandy SILT (ML): nonplastic silt with fine sand, brownish-grey, dense, wet,
HCLO

Coated Bentonite
Pellets

20/40 Silica Sand

0.020" Schedule
80 PVC Screen

Schedule 80
PVC Sump

2/12 Silica Sand

44

51

41

61

4

5

6

7

SS

SS

SS

SS

1.0

1.5

1.5

1.5

SM

SM

CL
SW

ML

ML

15
24
20

23
24
27

19
24
17

27
30
31

895.7

1,383

1,495

69.6
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Stratigraphic Description

Well/Boring

Construction

Descriptions By:

Casing Elevation:
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Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Location:
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Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/14 - 6/10/14 - 6/11/14 - 6/13/14
Cascade Drilling

Hollow Stem Auger
10'' Outer Diameter

HA/SS

NE

16.5 feet bgs

Ryan Brauchla

VE-3

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48

bgs = below ground surface           ppm = parts per million
HA = Hand Auger           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

RB

Concrete

CLAY with gravel (CL): low plasticity clay with dry clods and rounded medium
gravel, brown, very dense, dry to damp

Clayey SAND (SC): low plasticity clay and coarse rounded sand in roughly
equal proportions, brown, loose, damp

CLAY (CL): medium plasticity clay, blue-grey, very dense, damp

Jet Set Concrete
Seal

2/12 Silica Sand

4" Well Cap

Bentonite Chips

4'' Schedule 40
PVC Riser

2/12 Silica Sand

0.020" Schedule
40 PVC Screen16

>70

1

2

3

HA

SS

SS

0.5

1.0

1.0

CL

SC

CL

10
8
8

15
20

50/6"

0.0

3.5

6.4

Boring cleared to a depth of 6.5 feet bgs with air-knife and vacuum truck
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Construction
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Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Location:
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Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/2014 - 6/13/2014
Cascade Drilling

Hollow Stem Auger
10'' Outer Diameter

HA/SS

NE

16.5 feet bgs

Ryan Brauchla

VE-4

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48

bgs = below ground surface           ppm = parts per million
HA = Hand Auger           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

RB

Concrete

CLAY (CL): low to medium plasticity clay with some poorly-sorted fine to
medium sand, brown, dense, damp

CLAY with gravel (CL): low to medium plasticity clay with coarse rounded
gravel, brown, medium density, damp

No recovery

No recovery

Jet Set Concrete
Seal

2/12 Silica Sand

4" Well Cap

Bentonite Chips

4'' Schedule 40
PVC Riser

2/12 Silica Sand

0.020" Schedule
40 PVC Screen20

>50

>50

1

2

3

4

HA

SS

SS

SS

0.5

1.0

0

0

CL

CL

7
10
10

50/6"

50/6"

0.0

119.9

Construction backfill with fragments of concrete and tile was observed to a
depth of 3 feet bgs

Boring cleared to a depth of 6.5 feet bgs with air-knife and vacuum truck
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Stratigraphic Description

Well/Boring

Construction
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Surface Elevation:
Borehole Depth:

Well/Boring ID:
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Former ARCO 11060, Shell Station,
4580 Fauntleroy Way SW
Seattle, WA 98116

Curtis Askew

6/9/2014 - 6/10/2014 - 6/11/2014
Cascade Drilling

Hollow Stem Auger
10'' Outer Diameter

HA/SS

NE

16.5 feet bgs

Ryan Brauchla

VE-5

BP West Coast Products, LLC.

NE
NE

NE

GP09BPNAWA48

bgs = below ground surface           ppm = parts per million
HA = Hand Auger           HCLO = Hydrocarbon-like Odor
NE = Not Established                     SS = Split Spoon sample, 2" x 1.5'
PID = Photoionization Detector      PVC = Polyvinyl Chloride

Traffic rate well vault to be installed at later date

RB

Concrete

SAND with silt and gravel (SP-SM): poorly sorted fine to coarse sand with
nonplastic silt and coarse gravel, grey, medium density, dry, strong HCLO

CLAY (CL): medium plasticity clay with trace sand and gravel, blue-grey,
medium density, damp, HCLO

SAND (SW): well sorted medium sand with little nonplastic silt, grey-brown,
medium density, wet, HCLO

Jet Set Concrete
Seal

2/12 Silica Sand

4" Well Cap

Bentonite Chips

4'' Schedule 40
PVC Riser

2/12 Silica Sand

0.020" Schedule
40 PVC Screen

First
Encountered
Groundwater

23

23

1

2

3

HA

SS

SS

0.5

1.0

1.5

SP-
SM

CL

SW

5
10
13

10
12
11

148.9

975.5

885.2

Boring cleared to a depth of 6.5 ft bgs with air-knife and vacuum truck

Rubble blocking part of boring at 4.8 ft bgs



 

 

 

 

APPENDIX B 

 

CATOX FALCO 100 Specifications 
  



  

 
FALMOUTH PRODUCTS P.O. BOX 541 FALMOUTH, MA 02541 PHONE 508 548 6686 FAX 508 548 8144   

www.falmouthproducts.com 
                                                                                                                                                                                                                                                                                                                                                                                                                                                  RReevv  1111--2244--22001100  

                   FALCO 100 SPECIFICATIONS 
 
 
The FALCO 100 electric catalytic oxidizer treats air streams contaminated 
with volatile organic compounds.  The catalyst provides VOC destruction 
efficiencies up to 99%.  Startup is fully automatic. Controllers accurately 
regulate input loading and temperatures.  
  
The controls adjust a FALCO Vapor Control Valve (VCV) to maintain safe 
maximum input concentration.  Automatic shutdown results if temperatures 
exceed limits. 
  
A shell and tube heat exchanger provides efficient heat recovery and a bypass 
valve allows adjustment of heat recovery. High heat recovery minimizes 
energy use during operation at low input vapor concentration. Low heat 
recovery enables operation at high vapor concentration.  
  
This compact unit fits into small spaces, making it especially well suited for 
soil vapor extraction. The economical and durable FALCO 100 integrates 
with a wide variety of vapor extraction systems and is easily moved from site 
to site and permitted. 
 
TThhee  FFAALLCCOO  110000  hhaass  bbeeeenn  iinnssttaalllleedd  aatt  oovveerr  oonnee  tthhoouussaanndd  rreemmeeddiiaattiioonn  ssiitteess    
GGlloobbaallllyy  ssiinnccee  11999900..  
  
  
  
  

  
• CAPACITY     40-120 CFM 
 
• MAXIMUM INPUT LOADING  2,200 ppmv for petroleum hydrocarbons. 
 
• DESTRUCTION EFFICIENCY  Up to 99% 

 
• CATALYST TEMPERATURE RANGE 330-620ºC (626-1148ºF)  

 
• CATALYST    Monolithic.  Precious metal  
 
• HEAT EXCHANGER   Stainless steel shell and tube. 67% efficient (adjustable) 
 
• HEATER (Electric)    30.5 amp @ 240 single phase (7.3 kW). Solid State control. 
 
• WEIGHT     325 lb. Easily transported 

 
• CONSTRUCTION    304 stainless steel and aluminum 

 
• DIMENSIONS    6’8” high X 50” long X 24” wide 

 
• POWER REQUIREMENTS   7.3 kW, 240VAC 1 phase: Heater 30.5 amp, Controls 3 amp 
 
• APPROVALS        System is Factory Mutual approved for use in hazardous locations.

  
        South Coast Air Quality Management District (SCAQMD) 
    Certified Equipment Permit. 





www.falmouthproducts.com



www.falmouthproducts.com



www.falmouthproducts.com



 

 

 

 

APPENDIX C 

 

Electrical Permit Inspection Report 
  





 

 

 

 

APPENDIX D 

 

PSCAA Permit 
  







 

 

 

 

APPENDIX E 

 

System Startup Field Notes and Form 
  

































 

 

 

 

APPENDIX F 

 

SVE Analytical Data 

 

 
 



 
   

           

 
ANALYTICAL RESULTS 

 
Prepared by: 

 
Eurofins Lancaster Laboratories Environmental 

2425 New Holland Pike 
Lancaster, PA 17601 

Prepared for: 
 

Atlantic Richfield c/o ARCADIS 
Suite 600 

630 Plaza Drive 
Highlands Ranch CO 80129     

 
Report Date:  April 29, 2016 

 
Project:  WA-11060  

 
Submittal Date:  04/22/2016   
Group Number:  1653238  

PO Number:  GP09BPNA.WA48 
State of Sample Origin:  WA 

 
 
Client Sample Description 

Lancaster Labs 
(LL) # 

11060-Effluent-042116 Air 8345582 
11060-Influent-042116 Air 8345583 
 
The specific methodologies used in obtaining the enclosed analytical results are indicated on the Laboratory Sample 
Analysis Record. 
 
Regulatory agencies do not accredit laboratories for all methods, analytes, and matrices.  Our scopes of accreditation 
can be viewed at http://www.eurofinsus.com/environment-testing/laboratories/eurofins-lancaster-laboratories-
environmental/resources/certifications/ . 
 
 
Electronic Copy To Atlantic Richfield c/o ARCADIS Attn: Casey  Sanders 
Electronic Copy To Atlantic Richfield c/o ARCADIS Attn: Jason  Little 
Electronic Copy To ARCADIS U.S., Inc. Attn: Brian  Marcum 
Electronic Copy To ARCADIS U.S., Inc. Attn: Richard  Rodriguez 
Electronic Copy To ARCADIS U.S., Inc. Attn: Ross  LaGrandeur 
 
 
                                                                              Respectfully Submitted, 
                                                                               

 

 

  
 (717) 556-7236 
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Case Narrative

Project Name: WA-11060
LL Group #: 1653238

General Comments:

Through our technical processes and second person review of data, we have
established that our data/deliverables are in compliance with the methods
and project requirements unless otherwise noted or previously resolved with
the client.  The compliance signature is located on the cover page of the 
Analysis Reports.

See the Laboratory Sample Analysis Record section of the Analysis Report for the 
method references.

All QC met criteria unless otherwise noted in an Analysis Specific Comment below.
Refer to the QC Summary for specific values and acceptance criteria.

Project specific QC samples are not included in this data set

Matrix QC may not be reported if site-specific QC samples were not submitted.  In 
these situations, to demonstrate precision and accuracy at a batch level, a LCS/LCSD 
was performed, unless otherwise specified in the method.

Surrogate recoveries (if applicable) which are outside of the QC window are confirmed 
unless attributed to a dilution or otherwise noted in an Analysis Specific Comment 
below.

The samples were received at the appropriate temperature and in accordance with the 
chain of custody unless otherwise noted.

Analysis Specific Comments:

No additional comments are necessary.

v 1.9.4 4/29/2016 12:41:34PM
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LL Sample # AQ 8345582 
LL Group  # 1653238 
Account   # 13255 

Sample Description: 11060-Effluent-042116 Air 
                    WA-11060 
                    4580 Fauntleroy Way SW - Seattle, WA 
  
Project Name: WA-11060 

    

Suite 600 
630 Plaza Drive 
Highlands Ranch CO 80129 Reported:  04/29/2016 12:42 

Atlantic Richfield c/o ARCADIS

Submitted: 04/22/2016 09:45 

Collected: 04/21/2016 13:20    by JL 

CAT 
No. DFCAS NumberAnalysis Name Final Result MDL Final Result MDL 

mg/m3mg/m3 ppm(v)ppm(v)Volatiles in Air EPA 18 mod/EPA 25 mod

1.6N.D. N.D. 171-43-2 07090 0.50Benzene 
18N.D. N.D. 1n.a. 07090 5.0>C4-C10 Hydrocarbons hexane 
1.7 N.D. N.D. 1 100-41-4 07090 0.40 Ethylbenzene 
3.0N.D. N.D. 1108-88-3 07090 0.80Toluene 
3.0N.D. N.D. 11330-20-7 07090 0.70Xylene (total) 

MDL = Method Detection Limit 

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

Laboratory Sample Analysis Record

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

07090 >C4-C10 + BTEX EPA 18 mod/EPA 25 
mod 

1 M1611330AA 04/22/2016  19:54 Jeffrey B Smith 1
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LL Sample # AQ 8345583 
LL Group  # 1653238 
Account   # 13255 

Sample Description: 11060-Influent-042116 Air 
                    WA-11060 
                    4580 Fauntleroy Way SW - Seattle, WA 
  
Project Name: WA-11060 

    

Suite 600 
630 Plaza Drive 
Highlands Ranch CO 80129 Reported:  04/29/2016 12:42 

Atlantic Richfield c/o ARCADIS

Submitted: 04/22/2016 09:45 

Collected: 04/21/2016 13:30    by JL 

CAT 
No. DFCAS NumberAnalysis Name Final Result MDL Final Result MDL 

mg/m3mg/m3 ppm(v)ppm(v)Volatiles in Air EPA 18 mod/EPA 25 mod

1.62.6    J 0.82   J 171-43-2 07090 0.50Benzene 
182,700 760 1n.a. 07090 5.0>C4-C10 Hydrocarbons hexane 
1.7 3.0    J 0.68   J 1 100-41-4 07090 0.40 Ethylbenzene 
3.03.5    J 0.93   J 1108-88-3 07090 0.80Toluene 
3.07.8    J 1.8    J 11330-20-7 07090 0.70Xylene (total) 

MDL = Method Detection Limit 

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

Laboratory Sample Analysis Record

Analyst Dilution
 Factor 

Trial# Batch#  Analysis
Date and Time 

CAT 
No. 

Analysis Name Method 

07090 >C4-C10 + BTEX EPA 18 mod/EPA 25 
mod 

1 M1611330AA 04/22/2016  20:23 Jeffrey B Smith 1
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Quality Control Summary 

Group Number: 1653238 Client Name: Atlantic Richfield c/o ARCADIS 
Reported: 04/29/2016 12:42 

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

Method Blank 

Analysis Name Result MDL

ppm(v)ppm(v) 

Batch number: M1611330AA Sample number(s): 8345582-8345583
Benzene N.D. 0.50
>C4-C10 Hydrocarbons hexane N.D. 5.0 
Ethylbenzene N.D. 0.40
Toluene N.D. 0.80
Xylene (total) N.D. 0.70 

LCS/LCSD 

RPD
Max 

LCS/LCSD
Limits 

LCSD 
%REC 

LCS
%REC 

LCSD
Conc 

LCSD Spike
Added 

LCS
Conc 

LCS Spike 
Added 

RPDAnalysis Name 

ppm(v) ppm(v) ppm(v) ppm(v)

Batch number: M1611330AA Sample number(s): 8345582-8345583
Benzene 10.1 8.91 10.1 8.97 88 89 71-116 1 30 
Ethylbenzene 10 7.02 10 7.38 70 74 59-144 5 30
Toluene 10 9.47 10 9.89 95 99 77-143 4 30
Xylene (total) 29.8 19.75 29.8 21.36 66 72 58-148 8 30 

 *- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
(2) The unspiked result was more than four times the spike added. 
P###### is indicative of a Background or Unspiked sample that is batch matrix QC and was not performed using a sample from this submission group. 
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     Explanation of Symbols and Abbreviations 
 

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

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

 < less than 

 > greater than 

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

 ppb parts per billion 

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

as-received basis. 
 
Laboratory Data Qualifiers: 

B - Analyte detected in the blank 
C - Result confirmed by reanalysis 
E - Concentration exceeds the calibration range 
J (or G, I, X) - estimated value ≥ the Method Detection Limit (MDL or DL) and < the Limit of Quantitation (LOQ or RL) 
P - Concentration difference between the primary and confirmation column >40%.  The lower result is reported. 
U - Analyte was not detected at the value indicated 
V - Concentration difference between the primary and confirmation column >100%.  The reporting limit is raised due to this disparity 
and evident interference… 
 
Additional Organic and Inorganic CLP qualifiers may be used with Form 1 reports as defined by the CLP methods. 
Qualifiers specific to Dioxin/Furans and PCB Congeners are detailed on the individual Analysis Report. 

 

Analytical test results meet all requirements of the associated regulatory program (i.e., NELAC (TNI), DoD, and ISO 17025) unless 
otherwise noted under the individual analysis. 

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

Tests results relate only to the sample tested.  Clients should be aware that a critical step in a chemical or microbiological analysis is the 
collection of the sample.  Unless the sample analyzed is truly representative of the bulk of material involved, the test results will be 
meaningless.  If you have questions regarding the proper techniques of collecting samples, please contact us.  We cannot be held 
responsible for sample integrity, however, unless sampling has been performed by a member of our staff. 

This report shall not be reproduced except in full, without the written approval of the laboratory. 

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

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

3768  0715 
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Arcadis U.S., Inc.  

1100 Olive Way 

Suite 800 

Seattle, Washington  98101 

Tel 206 325 5254 

Fax 206 325 8218 

 

www.arcadis.com 
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