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Appendix G
Dust Monitoring Memo



 

5205 Corporate Ctr. Ct. SE, Ste. A 
Olympia, WA 98503-5901 
Phone:  360.570.1700 
Fax:   360.570.1777 
www.uspioneer.com Memo 

To: Steve Teel, LHG (Washington State Department of Ecology) 

From: Heather McPherson, EIT 

Cc: Chris Waldron, PE (PIONEER Technologies Corporation)  
Levi Fernandes, PE (PIONEER Technologies Corporation)  
Tyson Carpenter, PE (Port of Olympia)  
Rachael Jamison (Port of Olympia) 

Date: October 18, 2017 

Subject: Dust Monitoring Results at the Port of Olympia East Bay Redevelopment Site 
Agreed Order DE14072, Ecology Facility/Site No. 5785176, Cleanup Site ID No. 407 

PIONEER Technologies Corporation (PIONEER) conducted dust level monitoring in Parcels 2 and 3 of the East Bay 
Redevelopment Site (site) between September 13, 2017 and October 4, 2017 to ensure that dust levels were below the 
Washington State permissible exposure limit for the respirable fraction of nuisance dust (5 mg/m3) during construction 
activities.  The dust monitoring event was conducted in accordance with the Engineering Design Report (EDR) for the 
site.1 However, because dioxins and furans were detected in one on-site excavation, a more protective airborne dust 
action level of 1 milligram per cubic meter (1 mg/m3) was used to evaluate dust levels instead of the 5 mg/m3 specified 
in the EDR.  The purpose of this memo is to document the results of the dust monitoring event and describe the 
procedures used to collect the data. 

Dust Monitoring Results 

Forty-one averaged dust monitoring measurements were collected over 12 work days at the site, which included the 
days with intrusive soil work and the highest potential to generate dust. All 8-hour time-weighted average dust 
particulate concentrations collected during work days were below 1 mg/m3 (see Table 1).2,3 The best management 
practices (BMPs) employed by the construction contractor (e.g., covering stockpiles, wetting soil with a water truck 
during soil work, general good housekeeping practices) have shown to be effective in managing dust levels. 
Consequently, dust monitoring will be discontinued at the site unless there is a change in conditions or a change in BMPs 
or construction methods that would increase the potential for dust generation.  

Dust Monitoring Procedures 

Dust monitoring was performed during soil excavation activities, during the first week of gravel cover installation, and on 
days when the potential for dust generation was high due to other soil-disturbing activities (e.g., grading, trench filling) 
and dry soil conditions. Three passive personalDataRAMTM (model pDR-1000AN) air sampling units (dust monitoring 
units) were used to log concentrations of airborne particulates every minute. These manufacturer-calibrated units were 

                   
1 PIONEER 2017. Engineering Design Report for Cleanup Implementation, East Bay Redevelopment Site, June. 
2 Not every 8-hour time-weighted average concentration was representative of an entire 8-hour duration. Dust monitors were turned off during 
heavy precipitation (which typically decreases dust generation and transport) or if dust generating activities were not being conducted. In these 
cases, the time-weighted average concentration is overestimated. 
3 Only one time-weighted average was above the 1 mg/m3 action level. The measurement was collected on 9/21/17 at a concentration of 1.290 
mg/m3 during a 14-minute monitoring session, which was cut short and not representative of a full work day at the site. See Table 1 for further 
details. 
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zeroed daily and then placed on the fence that borders the site and/or on a construction crew member. Border fence 

body receptors, and/or positioned at the closest site boundary to dust-generating activity. The dust monitoring units 
were programmed to produce an audible alarm if the measured particulate concentration exceeded 1 mg/m3. At the 
end of the work day, dust monitoring units were switched off and collected, and the logged data were downloaded. 

Enclosures 
Table 1: Dust Monitoring Tracking Table 



Output (Date_Unit_StartTime) Date Start Time (may be estimated) End Time (may be estimated) Monitor Location Primary Activities During Run

8-Hour Time-Weighted Avg. 

Concentration1 (mg/m3) Additional Notes

091317_Unit01_0730 9/13/2017 7:30:00 AM 2:30:00 PM On crew member

Digging/grading to ~1 foot below 
current ground level, mainly 

perimeter near Olympia Ave. and 
1982 fill boundary

0.083

091417_Unit01_0727 9/14/2017 7:27:00 AM 3:10:00 PM On crew member (Riley)

Digging/grading to ~1 foot below 
current ground level, mainly 

perimeter near State Ave and 
Jefferson St (combination of hand 
tools and excavator). Extending 
eastern construction entrance 

(placing liner and rocks).

0.171

091517_Unit01_0750 9/15/2017 7:43:00 AM 7:56:00 AM

Northern fence line across eastern 
side of Marine Dr. / Olympia Ave. 

intersection (across from 
pedestrian sign)

Crew continuing to place quarry 
spall rock to extend construction 

entrance from Chestnut St. to 
1982 fill boundary; moving/grading 
soil just west of 1982 fill boundary 

line; dump truck rock deliveries

0.015
Battery too low to log data, run 

stopped / battery replaced before 
beginning new run

091517_Unit01_0850 9/15/2017 8:55:00 AM 2:20:00 PM

Northern fence line across eastern 
side of Marine Dr. / Olympia Ave. 

intersection (across from 
pedestrian sign)

Crew continuing to place quarry 
spall rock to extend construction 

entrance from Chestnut St. to 
1982 fill boundary; moving/grading 
soil just west of 1982 fill boundary 

line; dump truck rock deliveries

0.012
2nd run for Unit 1 on 9/15/17 (after 

battery replacement)

091917_Unit01_1101 9/19/2017 11:01:00 AM 12:45:00 PM

On northern fence line across 
Olympia Ave. from the Children's 

Museum (directly across from 
"bike lane" sign); north of asphalt 

and grading activities

Removing/piling asphalt pads, 
some grading on western edge of 

Parcel 3, vegetation 
cutting/removal, creating more 
ditches/channels to help direct 

water to primary infiltration trench 
(to drain wetland-like area)

0.000
Rain heavy at times; removed dust 

monitors from fences

Unit 1

Table 1:  Dust Monitoring Tracking Table
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Output (Date_Unit_StartTime) Date Start Time (may be estimated) End Time (may be estimated) Monitor Location Primary Activities During Run

8-Hour Time-Weighted Avg. 

Concentration1 (mg/m3) Additional Notes

Table 1:  Dust Monitoring Tracking Table

092117_Unit01_0753 9/21/2017 7:53:00 AM 8:07:00 AM On crew member (Tyler)

Filling in trenches with quarry spall 
/ rock, rock delivered in piles, 

shallow square excavations dug 
for lining and storing contaminated 

soil.

1.290

Crew member alerted Heather that 
unit had turned off / accidentally 
ended run (continued with a new 
run for remainder of work day). 
This concentration data is not 

reflective of a full work shift (only 
reflects about 15 minutes of 

activity). See monitoring output 
092117_Unit01_0830 for more 

representative results.

092117_Unit01_0830 9/21/2017 8:30:00 AM 2:50:00 PM On crew member (Tyler)

Filling in trenches with quarry spall 
/ rock, rock delivered in piles, 

shallow square excavations dug 
for lining and storing contaminated 

soil.

0.214
Second run of the day (9/21/17) for 

Unit #1

092217_Unit01_0852 9/22/2017 8:52:00 AM 4:30:00 PM
On north fence line approximately 
60 yards from northwest property 

corner

Excavation of MW24 (began at 
2:30pm) to the depth of 9 ft bgs 
and stockpiling of removed soil.

0.004

092517_Unit01_0824 9/25/2017 8:24:00 AM 3:00:00 PM
North of MW24S excavation (on 

Northern fence line)

Preparing area and laying soil 
cover/grading in southwest corner 

of site; quarry rock deliveries; 
extending MW24S excavation and 

retrieving sidewall/bottom soil 
samples

0.004

092617_Unit01_0752 9/26/2017 7:52:00 AM 3:04:00 PM
On south fence line across from 
west portion of Stave Ave and 

Cherry St intersection

Laying soil cover rock, leveling, 
placing quarry spall-like rock in 
engineered drainage trenches

0.019

092917_Unit01_0733 9/29/2017 7:33:00 AM 8:47:00 AM
On crew member (Riley) during 

catch basin/piping soil work

Catch basin/piping work in SE part 
of site; rock pile deliveries from 
trucks; smaller rock being laid 
around utilities at SW corner of 

site.

0.158
Run 1 of 2 for the day; monitor 
taken down temporarily due to 

rain.

092917_Unit01_1024 9/29/2017 10:24:00 AM 12:15:00 PM
On north fence line, about 20 ft 
west of 1982 fill boundary line

Crew excavating/jack hammering 
preexisting concrete foundation in 
catch basin/piping vicinity; piling 

concrete rubble; hosing with water 
truck to prevent dust generation.

0.000
Run 2 of 2 for the day; monitor 

taken down early due to more rain.

100217_Unit01_0739 10/2/2017 7:39:00 AM 2:43:00 PM

On northern fence line across 
Olympia Ave. from the Children's 

Museum (directly across from 
"bike lane" sign)

Catch basin/piping work in S/SE 
portion of site; spreading of gravel 

for cover in SW portion of site
0.004 Morning fog

100317_Unit01_0749 10/3/2017 7:49:00 AM 2:57:00 PM

On north fence line, just east of 
Marine Dr. & Olympia Ave. 

intersection, ~55 ft west of 1982 fill 
boundary line

Rock deliveries; more soil work for 
catch basins/piping in SE part of 
site; more moving/spreading of 

gravel onto the geotextile liner in 
the W/SW part of site

0.088

Morning fog; concentrations 

approximately 0.5 mg/m3 

(instantaneous) and 0.375 mg/m3 

(time-weighted avg.) at dust 
monitor startup in the fog

Dust Monitoring Tracking Table
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Output (Date_Unit_StartTime) Date Start Time (may be estimated) End Time (may be estimated) Monitor Location Primary Activities During Run

8-Hour Time-Weighted Avg. 

Concentration1 (mg/m3) Additional Notes

Table 1:  Dust Monitoring Tracking Table

100417_Unit01_0832 10/4/2017 8:32:00 AM 4:15:00 PM

On north fence line, just east of 
Marine Dr. & Olympia Ave. 

intersection, ~55 ft west of 1982 fill 
boundary line

Connecting SE catch basins/piping 
to the street storm drain system; 

continuing to lay/spread gravel for 
the cover in the west and central 
portions of the site; soil sampling 

from the targeted excavation 
stockpiles

0.005

Construction crew soil work ended 
around 3:30 pm. Dust monitors 

were collected at 4:15 pm due to 
soil sampling schedule. Therefore, 
last ~45 minutes of sampling logs 

are not reflective of soil-related 
activities at the site. 

091317_Unit02_0800 9/13/2017 8:00:00 AM 2:40:00 PM

On northern fence line across 
Olympia Ave. from the Children's 

Museum (directly across from 
"bike lane" sign)

Digging/grading to ~1 foot below 
current grade, mainly perimeter 
near Olympia Ave. and 1982 fill 

boundary

0.040

091417_Unit02_0800 9/14/2017 7:54:00 AM 3:20:00 PM

Northern fence line, across 
intersection of Olympia Ave. and 

Marine Dr. (across from 
intersection street signs)

Digging/grading to ~1 foot below 
current ground level, mainly 

perimeter near State Ave and 
Jefferson St (combination of hand 
tools and excavator). Extending 
eastern construction entrance 

(placing liner and rocks).

0.005

091517_Unit02_0753 9/15/2017 7:53:00 AM 9:30:00 AM
On southern fence line, across 

State Ave. from Spoon Auto Part's 
garage door 

Crew continuing to place quarry 
spall rock to extend construction 

entrance from Chestnut St. to 
1982 fill boundary; moving/grading 
soil just west of 1982 fill boundary 

line; dump truck rock deliveries

0.011
First run of 9/15/17 before battery 

replacement

091517_Unit02_0940 9/15/2017 9:38:00 AM 2:20:00 PM
On southern fence line, across 

State Ave. from Spoon Auto Part's 
garage door 

Crew continuing to place quarry 
spall rock to extend construction 

entrance from Chestnut St. to 
1982 fill boundary; moving/grading 
soil just west of 1982 fill boundary 

line; dump truck rock deliveries

0.002
Second run of 9/15/17 after battery 

replacement

091917_Unit02_1112 9/19/2017 11:12:00 AM 12:45:00 PM

West fence line (near dozer 
action), across Jefferson St. from 

southeast corner of gray 
auction/warehouse building

Removing/piling asphalt pads, 
some grading on western edge of 

Parcel 3, vegetation 
cutting/removal, creating more 
ditches/channels to help direct 

water to primary infiltration trench 
(to drain wetland-like area)

0.000
Rain heavy at times; removed dust 

monitors from fences

092217_Unit02_0855 9/22/2017 8:55:00 AM 4:30:00 PM
On north fence line approximately 
30 yards from northwest property 

corner

Excavation of MW24 (began at 
2:30pm) to the depth of 9 ft bgs 
and stockpiling of removed soil.

0.000

092517_Unit02_0834 9/25/2017 8:34:00 AM 3:00:00 PM
West of DP04 excavation (on 

western fence line)

Preparing area and laying soil 
cover/grading in southwest corner 

of site; quarry rock deliveries; 
extending MW24S excavation and 

retrieving sidewall/bottom soil 
samples

0.003

Unit 2
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Output (Date_Unit_StartTime) Date Start Time (may be estimated) End Time (may be estimated) Monitor Location Primary Activities During Run

8-Hour Time-Weighted Avg. 

Concentration1 (mg/m3) Additional Notes

Table 1:  Dust Monitoring Tracking Table

092617_Unit02_0743 9/26/2017 7:43:00 AM 2:55:00 PM

On north fence line across street 
from Children's Museum, about 25 

ft east of the "bike lane" sign 
across street

Laying soil cover rock, leveling, 
placing quarry spall-like rock in 
engineered drainage trenches

0.004

092917_Unit02_0739 9/29/2017 7:39:00 AM 8:55:00 AM
On north fence line across from 

Olympia Ave. and Marine Dr. 
intersection crosswalk. 

Catch basin/piping work in SE part 
of site; rock pile deliveries from 
trucks; smaller rock being laid 
around utilities at SW corner of 

site.

0.000
Run 1 of 2 for the day; monitor 
taken down temporarily due to 

rain.

092917_Unit02_1021 9/29/2017 10:21:00 AM 12:15:00 PM
On north fence line across from 

Olympia Ave. and Marine Dr. 
intersection crosswalk. 

Crew excavating/jack hammering 
preexisting concrete foundation in 
catch basin/piping vicinity; piling 

concrete rubble; hosing with water 
truck to prevent dust generation.

0.000
Run 2 of 2 for the day; monitor 

taken down early due to more rain.

100217_Unit02_0734 10/2/2017 7:34:00 AM 2:40:00 PM

On north fence line, across 
Olympia Ave. from eastern part of 

Olympia Ave. & Marine Dr. 
intersection

Catch basin/piping work in S/SE 
portion of site; spreading of gravel 

for cover in SW portion of site
0.003 Morning fog

100317_Unit02_0756 10/3/2017 7:56:00 AM 2:58:00 PM

On northern fence line across 
Olympia Ave. from the Children's 

Museum (directly across from 
"bike lane" sign)

Rock deliveries; more soil work for 
catch basins/piping in SE part of 
site; more moving/spreading of 

gravel onto the geotextile liner in 
the W/SW part of site

0.072
Morning fog; concentrations 

approximately 0.3-0.4 mg/m3 at 
dust monitor startup in the fog

100417_Unit02_0837 10/4/2017 8:37:00 AM 4:15:00 PM

On northern fence line across 
Olympia Ave. from the Children's 

Museum (directly across from 
"bike lane" sign)

Connecting SE catch basins/piping 
to the street storm drain system; 

continuing to lay/spread gravel for 
the cover in the west and central 
portions of the site; soil sampling 

from the targeted excavation 
stockpiles

0.005

Construction crew soil work ended 
around 3:30 pm. Dust monitors 

were collected at 4:15 pm due to 
soil sampling schedule. Therefore, 
last ~45 minutes of sampling logs 

are not reflective of soil-related 
activities at the site. 

091417_Unit03_0810 9/14/2017 8:10:00 AM 3:20:00 PM

Southern fence line, across State 
Ave. from Olympia Fireplace and 

Spa (northeast corner of building) - 
this is close to the proposed soil 

work of the day

Digging/grading to ~1 foot below 
current ground level, mainly 

perimeter near State Ave and 
Jefferson St (combination of hand 
tools and excavator). Extending 
eastern construction entrance 

(placing liner and rocks).

0.023

091517_Unit03_0725 9/15/2017 7:24:00 AM 7:48:00 AM On crew member 

Crew continuing to place quarry 
spall rock to extend construction 

entrance from Chestnut St. to 
1982 fill boundary; moving/grading 
soil just west of 1982 fill boundary 

line; dump truck rock deliveries

0.774
First run of 9/15/17 before battery 

replacement

Unit 3
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Output (Date_Unit_StartTime) Date Start Time (may be estimated) End Time (may be estimated) Monitor Location Primary Activities During Run

8-Hour Time-Weighted Avg. 

Concentration1 (mg/m3) Additional Notes

Table 1:  Dust Monitoring Tracking Table

091517_Unit03_0920 9/15/2017 9:20:00 AM 2:20:00 PM On crew member

Crew continuing to place quarry 
spall rock to extend construction 

entrance from Chestnut St. to 
1982 fill boundary; moving/grading 
soil just west of 1982 fill boundary 

line; dump truck rock deliveries

0.148
Second run of 9/15/17 after battery 

replacement

091917_Unit03_1108 9/19/2017 11:08:00 AM 2:38:00 PM
On dozer operator (open cab with 

roof)

Removing/piling asphalt pads, 
some grading on western edge of 

Parcel 3, vegetation 
cutting/removal, creating more 
ditches/channels to help direct 

water to primary infiltration trench 
(to drain wetland-like area)

0.027

092117_Unit03_0807 9/21/2017 8:07:00 AM 2:45:00 PM

North fence line, across Olympia 
Ave. from the intersection street 

signs for Olympia Ave./Marine Dr. 
intersection.

Filling in trenches with quarry spall 
/ rock, rock delivered in piles, 

shallow square excavations dug 
for lining and storing contaminated 

soil.

0.013

092217_Unit03_0855 9/22/2017 8:55:00 AM 4:30:00 PM On crew member (Tyler)

Excavation of DP06, DP04, and 
MW24 (9:00am to 4:30pm) to the 
depth of 9 ft bgs and stockpiling of 

removed soil.

0.087

092517_Unit03_0826 9/25/2017 8:26:00 AM 3:00:00 PM
North of DP06 excavation (on 

northern fence line)

Preparing area and laying soil 
cover/grading in southwest corner 

of site; quarry rock deliveries; 
extending MW24S excavation and 

retrieving sidewall/bottom soil 
samples

0.016

092617_Unit03_0737 9/26/2017 7:37:00 AM 2:51:00 PM
On north fence line across from 
Budd Inlet, approximately 20 ft 

west of the 1982 fill boundary line

Laying soil cover rock, leveling, 
placing quarry spall-like rock in 
engineered drainage trenches

0.005

092917_Unit03_0746 9/29/2017 7:46:00 AM 8:55:00 AM

On south fence line, across State 
Ave. from northeast corner of 
Olympia Fireplace and Spa 

building

Catch basin/piping work in SE part 
of site; rock pile deliveries from 
trucks; smaller rock being laid 
around utilities at SW corner of 

site.

0.016
Run 1 of 2 for the day; monitor 
taken down temporarily due to 

rain.

092917_Unit03_1017 9/29/2017 10:17:00 AM 2:40:00 PM

On south fence line, adjacent to 
fence dust liner for concrete 

excavating and jack hammering 
activity, across State Ave. from 

Spoon Auto Parts (east of Cherry 
St.)

Crew excavating/jack hammering 
preexisting concrete foundation in 
catch basin/piping vicinity; piling 

concrete rubble; hosing with water 
truck to prevent dust generation.

0.011 Run 2 of 2 for the day.

100217_Unit03_0756 10/2/2017 7:56:00 AM 2:53:00 PM

On southern fence line, across 
State Ave. from northwest section 

of State Ave. & Cherry St. 
intersection

Catch basin/piping work in S/SE 
portion of site; spreading of gravel 

for cover in SW portion of site
0.017 Morning fog
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Output (Date_Unit_StartTime) Date Start Time (may be estimated) End Time (may be estimated) Monitor Location Primary Activities During Run

8-Hour Time-Weighted Avg. 

Concentration1 (mg/m3) Additional Notes

Table 1:  Dust Monitoring Tracking Table

100317_Unit03_0806 10/3/2017 8:06:00 AM 3:02:00 PM

On south fence line, across from 
western side of State Ave. & 

Cherry St. intersection, between 
catch basin soil work and gravel 

pile movement

Rock deliveries; more soil work for 
catch basins/piping in SE part of 
site; more moving/spreading of 

gravel onto the geotextile liner in 
the W/SW part of site

0.071 Morning fog

100417_Unit03_0845 10/4/2017 8:45:00 AM 4:15:00 PM
On southern fence line, across 

State Ave. from Spoon Auto Part's 
garage door 

Connecting SE catch basins/piping 
to the street storm drain system; 

continuing to lay/spread gravel for 
the cover in the west and central 
portions of the site; soil sampling 

from the targeted excavation 
stockpiles

0.007

Construction crew soil work ended 
around 3:30 pm. Dust monitors 

were collected at 4:15 pm due to 
soil sampling schedule. Therefore, 
last ~45 minutes of sampling logs 

are not reflective of soil-related 
activities at the site. 

Notes:

1. Not every 8-hour time-weighted average concentration was representative of an entire 8-hour duration. Dust monitors were turned off during heavy precipitation (which typically decreases dust generation and transport) or if dust generating activities were not being conducted. In these 
cases, the time-weighted average concentration is overestimated.

Dust Monitoring Tracking Table
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5205 Corporate Ctr. Ct. SE, Ste. A 
Olympia, WA 98503-5901 
Phone:  360.570.1700 
Fax:   360.570.1777 
www.uspioneer.com Memo 

To: Steve Teel, LHG (Ecology) 

From: Chris Waldron, PE 

Cc: Tyson Carpenter, PE and Rachael Jamison 

Date: October 5, 2017 

Subject:       East Bay Redevelopment Site - Surgical Excavation Update - Round 01 Excavations and Confirmation Soil 
Sampling Results 
Agreed Order DE14072, Ecology Facility/Site No. 5785176, Cleanup Site ID No. 407 

On September 22 and 25, initial (i.e., Round 01) excavations were completed at three locations exceeding remediation 
levels (RLs) (i.e., DP06/SVP-2SO, DP04, and MW24S) per the Ecology-approved Engineering Design Report (EDR) 
(PIONEER 2017).  In general, the soil excavations were completed over an area approximately 10 feet by 10 feet, 
centered on the location of the RL exceedance.  DP06/SVP-2SO, DPO4, and MW24S were excavated to depths of 4.5, 7, 
and 9 feet below ground surface (bgs), respectively, with specified overburden and contaminated soil segregated and 
stockpiled separately.  Groundwater dewatering and temporary storage in an above-ground tank was performed to 
facilitate collection of confirmation soil samples within the specified soil profile and depth.  Confirmation sidewall and 
bottom samples were collected in accordance with the EDR except when subsurface features were encountered as 
follows (see Table below for laboratory analytical results): 

 DP06/SVP-2SO  All soil samples were collected in accordance with the EDR (see Photo 1).  Soil samples were 
submitted to Friedman & Bruya, Inc. for Total Petroleum Hydrocarbon Gasoline Fraction (TPH-G) analysis and 
total naphthalene analysis.  TPH-G and total naphthalenes were not detected in the four sidewall confirmation 
soil samples (< 5.0 and < 0.01 milligrams per kilogram (mg/kg), respectively) and the reporting limits were less 
than the remediation levels (RLs).  The RLs for TPH-G and total naphthalenes are 100 mg/kg and 5 mg/kg, 
respectively.  Note: Collection of a bottom soil sample was not required per the EDR.  Since there were no 
exceedances of the RLs in the confirmation soil samples, no further excavation/action is required for this 
location.  The excavation will be backfilled with clean fill to the original ground surface elevation, a 
geotextile/membrane will be installed, and this area will be covered with at least 12 inches of cover material in 
accordance with the EDR.  All stockpiled material will be addressed in accordance with the EDR. 

Confirmation Soil Sample Results for Excavation: DP06/SVP-2SO 

Sample Location Depth  

(ft bgs) 

TPH-G 

(mg/kg) 

Total 
Naphthalenes 

(mg/kg) 

SO-DPO6SW-01-092217-3.75 Sidewall 3.75 <5 <0.01 

SO-DPO6SW-02-092217-3.75 Sidewall 3.75 <5 <0.01 

SO-DPO6SW-03-092217-3.75 Sidewall 3.75 <5 <0.01 
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SO-DPO6SW-04-092217-3.75 Sidewall 3.75 <5 <0.01 

Not Collected(1) Bottom 4.5 n/a/ n/a 
(1)Per the EDR, a bottom sample was not collected from the DP06/SVP-2SO excavation because the initial excavation depth was at the point of 
compliance (POC) depth of 4.5 feet bgs. 
The RL for TPH-G is 100 mg/kg and the RL for Total Naphthalenes is 5 mg/kg. 

 DP04  All soil samples, with the exception of the east sidewall sample, were collected in accordance with the 
EDR.  A step-down concrete footer was observed in the east side of the excavation between 2 and 6 feet below 
ground surface (bgs) (see Photo 2).  As a result, the confirmation soil sample on the east wall of the excavation 
was collected from 6 to 7 feet bgs (as opposed to the specified 4 to 6 feet zone).  Soil samples were submitted to 
Friedman & Bruya, Inc. for arsenic analysis.  Arsenic was detected in the four sidewall and bottom confirmation 
soil samples at a maximum concentration of 10.8 mg/kg, below the RL of 20 mg/kg.  Arsenic was not detected 
above the method reporting limit in the equipment blank water sample.  Since there were no exceedances of 
the RL in the confirmation soil samples, no further excavation/action is required for this location.  The 
excavation will be backfilled with clean fill to the original ground surface elevation, a geotextile/membrane will 
be installed, and this area will be covered with at least 12 inches of cover material in accordance with the EDR.  
All stockpiled material will be addressed in accordance with the EDR.  

Confirmation Soil Sample Results for Excavation: DP04 

Sample Location Depth  

(ft bgs) 

Arsenic 

(mg/kg) 

SO-DP04SW-01-092217-4-6 Sidewall 4 to 6 4.28 

SO-DP04SW-02-092217-6-7 Sidewall 6 to 7 2.4 

SO-DP04SW-03-092217-4-6 Sidewall 4 to 6 10.8 

SO-DP04SW-04-092217-4-6 Sidewall 4 to 6 5.31 

SO-DP04BO-01-092217-7 Bottom 7 3.57 

SO-DP04BO-01-092217-7-(01) - 
Field Duplicate 

Bottom 7 5.10 

The RL for arsenic is 20 mg/kg. 

 MW24S  All soil samples, with the exception of the northern sidewall sample, were collected in accordance 
with the EDR.  A concrete structure was encountered at approximately 3 feet bgs bisecting the excavation in a 
northwest-southeast orientation (see Photo 3).  The concrete structure encompassed the northeastern half of 
the excavation and included a solid floor at 8.5 feet bgs.  Given the bisection, the northern sidewall confirmation 
soil sample was collected 3 feet west of centerline.  Soil samples were submitted to Frontier Analytical 
Laboratory for dioxins/furans analysis.  Total 2,3,7,8 tetrachlorodibenzo-p-dioxin toxic equivalents (2,3,7,9-TCDD 
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TEQs) were detected at concentrations between 63 and 564 nanogram per kilogram(ng/kg), below the RL of 590 
ng/kg.  Dioxins/furans were not detected above the method reporting limit in the equipment blank water 
sample.  Since there were no exceedances of the RL in the confirmation soil samples, no further 
excavation/action is required for this location.  The excavation will be backfilled with clean fill to the original 
ground surface elevation, a geotextile/membrane will be installed, and this area will be covered with at least 12 
inches of cover material in accordance with the EDR.  All stockpiled material will be addressed in accordance 
with the EDR. 

Confirmation Soil Sample Results for Excavation: MW24S 

Sample Location Depth 

(ft bgs) 

Total 2,3,7,8-TCDD TEQs(1) 

(ng/kg)  

SO-MW24SSW-01-092517-6.5-8 Sidewall 6.5 to 8 561 

SO-MW24SSW-02-092517-6.5-8 Sidewall 6.5 to 8 224 

SO-MW24SSW-03-092517-6.5-8 Sidewall 6.5 to 8 564 

SO-MW24SSW-04-092517-6.5-8 Sidewall 6.5 to 8 487 

SO-MW24SBO-01-092517-9 Bottom 9 63 
(1) Total 2,3,7,8-TCDD TEQs concentrations were calculated using toxicity equivalency factors (TEFs) for 2,3,7,8-tetrachlorodibenzo-p-dioxin in 

accordance with Washington Administrative Code (WAC) 173-340-708(d)(d). 
The RL for Total 2,3,7,8-TCDD TEQs is 590 ng/kg. 

Attachments 

Friedman & Bruya, Inc. Analytical Laboratory Report, dated October 3, 2017 (arsenic, TPH-G, and total naphthalenes) 

Frontier Analytical Laboratory Report, dated October 2, 2017 (total dioxins/furans). 

Reference 

PIONEER 2017.  Engineering Design Report for Cleanup Implementation.  East Bay Redevelopment Site.  Olympia, 
Washington.  Agreed Order No. DE14072.  Facility/Site No. 5785176 .  PIONEER Technologies Corporation.  June 
2017.  
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Photo 1: Surgical Excavation DP06/SVP-2SO  Round 01 Excavation (looking to the south) 
Note:  Not to scale.  All sample locations are approximated.  

DPO6SW-03 

DPO6SW-04 

DPO6SW-02 

DPO6SW-01 
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Photo 2: Surgical Excavation DP04  Round 01 Excavation (looking to the east) 
Note:  Not to scale.  All sample locations are approximated. 

 

DP04SW-01 
(on sidewall of 
excavation) 

DP04SW-04 
(on sidewall of 
excavation) 

DP04SW-03 
(on sidewall of 
excavation, outside 
of the extent of the 
picture) 

DP04SW-02 
(on sidewall of 
excavation, beneath 
the concrete feature) 

DP04BO-01 
(on bottom of 
excavation) 



Memo: East Bay Redevelopment Site - Surgical Excavation Update - Round 01 Excavations and Confirmation Soil Sampling Results 
 Page 6  

 

Photo 3: Surgical Excavation MW24S  Round 01 Excavation (looking to the northeast) 
Note:  Not to scale.  All sample locations are approximated. 

MW24SSW-01 
(on sidewall  of 
excavation, offset 3 
feet from center due 
to concrete feature) 

MW24SSW-03 
(on sidewall of 
excavation) 

MW24SSW-02 

MW24SSW-04 
(on sidewall of 
excavation) 

MW24SBO-01 
(on bottom of 
excavation) 



_________________________________________________

October 3 , 2017

Levi Fernandes, Project Manager
Pioneer
5205 Corporate Ctr. Ct. SE, Ste. A
Olympia, WA 98503

Dear Mr. Fernandes:

Included are the results from the testing of material submitted on September 23, 2017
from the Port of Olympia East Bay, F&BI 709400 project.  There are 21 pages included 
in this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at 
our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

Michael Erdahl
Project Manager

Enclosures
c: fernandesl@uspioneer.com
NAA1003R.DOC
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1

CASE NARRATIVE
This case narrative encompasses samples received on September 23, 2017 by Friedman 
& Bruya, Inc. from the Pioneer Port of Olympia East Bay, F&BI 709400 project.
Samples were logged in under the laboratory ID’s listed below.

Laboratory ID Pioneer
709400 -01 SO-DP04SW-01-092217-4-6
709400 -02 SO-DP04SW-02-092217-6-7
709400 -03 SO-DP04SW-03-092217-4-6
709400 -04 SO-DP04SW-04-092217-4-6
709400 -05 SO-DP04BO-01-092217-7
709400 -06 SO-DP04BO-01-092217-7-(01)
709400 -07 EB-DP04WSW-02-092217
709400 -08 SO-DP06SW-01-092217-3.75
709400 -09 SO-DP06SW-02-092217-3.75
709400 -10 SO-DP06SW-03-092217-3.75
709400 -11 SO-DP06SW-04-092217-3.75

All quality control requirements were acceptable.



_________________________________________________

2

Date of Report:  10/03/17
Date Received:  09/23/17
Project:  Port of Olympia East Bay, F&BI 709400
Date Extracted:  09/26/17
Date Analyzed:  09/26/17

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE

USING METHOD NWTPH-Gx
Results Reported on a Dry Weight Basis

Results Reported as mg/kg (ppm)

Surrogate
Sample ID Gasoline Range (% Recovery)
Laboratory ID (Limit 50-150)

SO-DP06SW-01-092217-3.75 <5 98
709400-08

SO-DP06SW-02-092217-3.75 <5 123
709400-09

SO-DP06SW-03-092217-3.75 <5 116
709400-10

SO-DP06SW-04-092217-3.75 <5 104
709400-11

Method Blank <5 113
07-2057 MB 
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SW-01-092217-4-6 Client: Pioneer
Date Received: 09/23/17 Project: Port of Olympia East Bay
Date Extracted: 09/26/17 Lab ID: 709400-01
Date Analyzed: 09/29/17 Data File: 709400-01.161
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm ) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 4.28



_________________________________________________

4

Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SW-02-092217-6-7 Client: Pioneer
Date Received: 09/23/17 Project: Port of Olympia East Bay
Date Extracted: 09/26/17 Lab ID: 709400-02
Date Analyzed: 09/29/17 Data File: 709400-02.162
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 2.40
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SW-03-092217-4-6 Client: Pioneer
Date Received: 09/23/17 Project: Port of Olympia East Bay
Date Extracted: 09/26/17 Lab ID: 709400-03
Date Analyzed: 09/29/17 Data File: 709400-03.163
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 10.8
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SW-04-092217-4-6 Client: Pioneer
Date Received: 09/23/17 Project: Port of Olympia East Bay
Date Extracted: 09/26/17 Lab ID: 709400-04
Date Analyzed: 09/29/17 Data File: 709400-04.164
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 5.31
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04BO-01-092217-7 Client: Pioneer
Date Received: 09/23/17 Project: Port of Olympia East Bay
Date Extracted: 09/26/17 Lab ID: 709400-05
Date Analyzed: 09/29/17 Data File: 709400-05.165
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 3.57
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04BO-01-092217-7-(01) Client: Pioneer
Date Received: 09/23/17 Project: Port of Olympia East Bay
Date Extracted: 09/26/17 Lab ID: 709400-06
Date Analyzed: 09/29/17 Data File: 709400-06.166
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 5.10



_________________________________________________

9

Analysis For Total Metals By EPA Method 6020A

Client ID: Method Blank Client: Pioneer
Date Received: NA Project: Port of Olympia East Bay
Date Extracted: 09/26/17 Lab ID: I7-519 mb2
Date Analyzed: 09/29/17 Data File: I7-519 mb2.160
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic <1
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Analysis For Total Metals By EPA Method 6020A

Client ID: EB-DP04WSW-02-092217 Client: Pioneer
Date Received: 09/23/17 Project: Port of Olympia East Bay
Date Extracted: 09/28/17 Lab ID: 709400-07
Date Analyzed: 09/28/17 Data File: 709400-07.147
Matrix: Water Instrument: ICPMS2
Units: ug/L (ppb) Operator: SP

Concentration
Analyte: ug/L (ppb)

Arsenic <1
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Analysis For Total Metals By EPA Method 6020A

Client ID: Method Blank Client: Pioneer
Date Received: NA Project: Port of Olympia East Bay
Date Extracted: 09/28/17 Lab ID: I7-524 mb
Date Analyzed: 10/02/17 Data File: I7-524 mb.081
Matrix: Water Instrument: ICPMS2
Units: ug/L (ppb) Operator: SP

Concentration
Analyte: ug/L (ppb)

Arsenic <1
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: SO-DP06SW-01-092217-3.75 Client: Pioneer
Date Received: 09/23/17 Project: Port of Olympia East Bay
Date Extracted: 09/25/17 Lab ID: 709400-08 1/5
Date Analyzed: 09/26/17 Data File: 092606.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 94 31 163
Benzo(a)anthracene-d12 114 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene <0.01
2-Methylnaphthalene <0.01
1-Methylnaphthalene <0.01
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: SO-DP06SW-02-092217-3.75 Client: Pioneer
Date Received: 09/23/17 Project: Port of Olympia East Bay
Date Extracted: 09/25/17 Lab ID: 709400-09 1/5
Date Analyzed: 09/26/17 Data File: 092610.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 105 31 163
Benzo(a)anthracene-d12 120 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene <0.01
2-Methylnaphthalene <0.01
1-Methylnaphthalene <0.01
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: SO-DP06SW-03-092217-3.75 Client: Pioneer
Date Received: 09/23/17 Project: Port of Olympia East Bay
Date Extracted: 09/25/17 Lab ID: 709400-10 1/5
Date Analyzed: 09/26/17 Data File: 092607.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 100 31 163
Benzo(a)anthracene-d12 122 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene <0.01
2-Methylnaphthalene <0.01
1-Methylnaphthalene <0.01
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: SO-DP06SW-04-092217-3.75 Client: Pioneer
Date Received: 09/23/17 Project: Port of Olympia East Bay
Date Extracted: 09/25/17 Lab ID: 709400-11 1/5
Date Analyzed: 09/26/17 Data File: 092611.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 104 31 163
Benzo(a)anthracene-d12 122 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene <0.01
2-Methylnaphthalene <0.01
1-Methylnaphthalene <0.01
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: Method Blank Client: Pioneer
Date Received: Not Applicable Project: Port of Olympia East Bay
Date Extracted: 09/25/17 Lab ID: 07-2109 mb 1/5
Date Analyzed: 09/25/17 Data File: 092513.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 100 31 163
Benzo(a)anthracene-d12 116 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene <0.01
2-Methylnaphthalene <0.01
1-Methylnaphthalene <0.01
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Date of Report:  10/03/17
Date Received:  09/23/17
Project:  Port of Olympia East Bay, F&BI 709400

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR TPH AS GASOLINE

USING METHOD NWTPH-Gx

Laboratory Code:  709419-08 (Duplicate)

Analyte
Reporting

Units

Sample
Result

(Wet Wt)

Duplicate
Result

(Wet Wt)
RPD

(Limit 20)
Gasoline mg/kg (ppm) <5 <5 nm

Laboratory Code:  Laboratory Control Sample

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS
Acceptance

Criteria
Gasoline mg/kg (ppm) 20 100 71-131
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Date of Report:  10/03/17
Date Received:  09/23/17
Project:  Port of Olympia East Bay, F&BI 709400

QUALITY ASSURANCE RESULTS 
FOR THE ANALYSIS OF SOIL SAMPLES 

FOR TOTAL METALS USING EPA METHOD 6020A 

Laboratory Code:  709379-01  (Matrix Spike)

Analyte
Reporting

Units
Spike
Level

Sample
Result

(Wet wt)

Percent
Recovery

MS

Percent
Recovery

MSD
Acceptance

Criteria
RPD

(Limit 20)
Arsenic mg/kg (ppm) 10 1.67  100  99 75-125  1

Laboratory Code:  Laboratory Control Sample

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS
Acceptance

Criteria
Arsenic mg/kg (ppm) 10  100 80-120



_________________________________________________

19

Date of Report:  10/03/17
Date Received:  09/23/17
Project:  Port of Olympia East Bay, F&BI 709400

QUALITY ASSURANCE RESULTS 
FOR THE ANALYSIS OF WATER SAMPLES 

FOR TOTAL METALS USING EPA METHOD 6020A 

Laboratory Code: 709334-20 x10  (Matrix Spike)

Analyte
Reporting

Units
Spike
Level

Sample
Result

Percent
Recovery

MS

Percent
Recovery

MSD
Acceptance

Criteria
RPD

(Limit 20)
Arsenic ug/L (ppb) 10 <10  78  78 75-125  0

Laboratory Code:  Laboratory Control Sample

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS
Acceptance

Criteria
Arsenic ug/L (ppb) 10  101 80-120
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Date of Report:  10/03/17
Date Received:  09/23/17
Project:  Port of Olympia East Bay, F&BI 709400

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL
 SAMPLES FOR PAHS BY EPA METHOD 8270D SIM

Laboratory Code:  709365-02 1/5 (Matrix Spike)

Analyte
Reporting

Units
Spike
Level

Sample
Result

(Wet wt)

Percent
Recovery

MS
Acceptance

Criteria
Naphthalene mg/kg (ppm) 0.17 <0.01 82 44-129
2-Methylnaphthalene mg/kg (ppm) 0.17 <0.01 85 45-135
1-Methylnaphthalene mg/kg (ppm) 0.17 <0.01 83 40-141

Laboratory Code:  Laboratory Control Sample 1/5

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS

Percent
Recovery

LCSD
Acceptance

Criteria
RPD

(Limit 20)
Naphthalene mg/kg (ppm) 0.17 89 90 58-121 1
2-Methylnaphthalene mg/kg (ppm) 0.17 95 95 58-123 0
1-Methylnaphthalene mg/kg (ppm) 0.17 94 93 60-124 1
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Data Qualifiers & Definitions
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate.

c - The presence of the analyte may be due to carryover from previous sample injections.

cf - The sample was centrifuged prior to analysis.

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.

f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.

ht – The analysis was performed outside the method or client-specified holding time requirement.

ip - Recovery fell outside of control limits.  Compounds in the sample matrix interfered with the 
quantitation of the analyte.

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate.

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate.

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate.

lc - The presence of the analyte is likely due to laboratory contamination.

L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable.

pc - The sample was received with incorrect preservation or in a container not approved by the method.
The value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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Appendix I
Overburden Soil Stockpile Sampling 

Results



Overburden Soil Stockpile Sample Results
Page 1 of 1

Arsenic
(EPA Method 6020A)

Total Naphthalenes 
(EPA Method 8270D 

SIM)

TPH-G
(Method NWTPH-Gx)

SO-DP04SP-1A-100417 X

SO-DP04SP-1B-100417 X

SO-DP04SP-1C-100417 X

SO-DP04SP-1C-100417-(01)1 X

SO-DP06SP-1A-100417 X X

SO-DP06SP-1B-100417 X X

SO-DP06SP-1C-100417 X X

Notes:
1Stockpile sample SO-DP04SP-1C-100417-(01) was a duplicate sample.
2Stockpile samples from excavation DP06/SVP-2SO have been referred to as DP06 for brevity in sample names sent to the lab. 

TPH-G: Total petroleum hydrocarbons as gasoline

DP06/SVP-2SO2

Table 1: Laboratory Analysis Overview for Overburden Soil Stockpiles (October 2017 Sampling Event)

Excavation Name Sample Name

Laboratory Analyses Performed

DP04



Overburden Soil Stockpile Sample Results
Page 1 of 1

Sample Name Arsenic Result (mg/kg)

SO-DP04SP-1A-100417 2.52

SO-DP04SP-1B-100417 2.42

SO-DP04SP-1C-100417 2.94

SO-DP04SP-1C-100417-(01) 2.50

Notes:

Arsenic remediation level (RL) is 20 mg/kg.

Table 2:  Laboratory Results for Excavation DP04 - Overburden Stockpile for Reuse Under Cover



Overburden Soil Stockpile Sample Results
Page 1 of 1

Sample Name1
Total Naphthalenes Result 

(mg/kg) TPH-G Result (mg/kg)

SO-DP06SP-1A-100417 0.028 5 U

SO-DP06SP-1B-100417 0.03 U 5 U

SO-DP06SP-1C-100417 0.046 5 U

Notes:
1Stockpile samples from excavation DP06/SVP-2SO have been referred to as DP06 for brevity in sample names sent to the lab. 

TPH-G: Total petroleum hydrocarbons as gasoline

U: Laboratory flag indicates non-detect result.

Total naphthalenes remediation level (RL) is 5 mg/kg.

TPH-G RL is 100 mg/kg.

Table 3:  Laboratory Results for Excavation DP06/SVP-2SO - Overburden Stockpile for Reuse Under Cover



_________________________________________________

October 16, 2017

Levi Fernandes, Project Manager
Pioneer
5205 Corporate Ctr. Ct. SE, Ste. A
Olympia, WA 98503

Dear Mr Fernandes:

Included are the results from the testing of material submitted on October 6 , 2017 from 
the Port of Olympia East Bay, F&BI 710090 project.  There are 24 pages included in 
this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at 
our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

Michael Erdahl
Project Manager

Enclosures
c: mcphersonh@uspioneer.com
NAA1016R.DOC
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CASE NARRATIVE
This case narrative encompasses samples received on October 6, 2017 by Friedman & 
Bruya, Inc. from the Pioneer Port of Olympia East Bay, F&BI 710090 project.  Samples 
were logged in under the laboratory ID’s listed below.

Laboratory ID Pioneer
710090 -01 SO-DP04SP-02-100417
710090 -02 SO-DP04SP-1A-100417
710090 -03 SO-DP04SP-1B-100417
710090 -04 SO-DP04SP-1C-100417
710090 -05 SO-DP04SP-1C-100417-(01)
710090 -06 SO-DP06SP-02-100417
710090 -07 SO-DP06SP-1A-100417
710090 -08 SO-DP06SP-1B-100417
710090 -09 SO-DP06SP-1C-100417
710090 -10 SO-MW24SSP-01-100417

Silver in the 6020A matrix spike duplicate failed the acceptance criteria.  The 
laboratory control sample passed the acceptance criteria, therefore the results were due 
to matrix effect.

All other quality control requirements were acceptable.
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090
Date Extracted:  10/06/17
Date Analyzed:  10/06/17

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE

USING METHOD NWTPH-Gx
Results Reported on a Dry Weight Basis

Results Reported as mg/kg (ppm)

Surrogate
Sample ID Gasoline Range (% Recovery)
Laboratory ID (Limit 50-150)

SO-DP04SP-02-100417 <5 73
710090-01

SO-DP06SP-02-100417 <5 103
710090-06

SO-DP06SP-1A-100417 <5 99
710090-07

SO-DP06SP-1B-100417 <5 100
710090-08

SO-DP06SP-1C-100417 <5 105
710090-09

SO-MW24SSP-01-100417 <5 86
710090-10

Method Blank <5 86
07-2219 MB 
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090
Date Extracted:  10/06/17
Date Analyzed:  10/06/17

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS 

DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx

Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogate
Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (C25-C36) (Limit 56-165)

SO-DP04SP-02-100417 140 x <250 99
710090-01

SO-DP06SP-02-100417 <50 <250 101
710090-06

SO-MW24SSP-01-100417 350 x 2,700 101
710090-10

Method Blank <50 <250 102
07-2263 MB 
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SP-02-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-01
Date Analyzed: 10/09/17 Data File: 710090-01.088
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 5.43
Barium 95.6
Cadmium 1.34
Chromium 12.5
Lead  252 ve
Mercury <1
Selenium <1
Silver <1
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SP-02-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-01 x5
Date Analyzed: 10/10/17 Data File: 710090-01 x5.039
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Lead  273
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SP-1A-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-02
Date Analyzed: 10/09/17 Data File: 710090-02.089
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 2.52
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SP-1B-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-03
Date Analyzed: 10/10/17 Data File: 710090-03.056
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 2.42
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SP-1C-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-04
Date Analyzed: 10/10/17 Data File: 710090-04.060
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 2.94
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SP-1C-100417-(01) Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-05
Date Analyzed: 10/10/17 Data File: 710090-05.061
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 2.50
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP06SP-02-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-06
Date Analyzed: 10/10/17 Data File: 710090-06.062
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 2.43
Barium 51.2
Cadmium <1
Chromium 13.3
Lead 6.85
Mercury <1
Selenium <1
Silver <1
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-MW24SSP-01-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-10
Date Analyzed: 10/10/17 Data File: 710090-10.063
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 9.95
Barium 87.8
Cadmium <2
Chromium 17.1
Lead 44.4
Mercury <2
Selenium <2
Silver <2
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Analysis For Total Metals By EPA Method 6020A

Client ID: Method Blank Client: Pioneer
Date Received: NA Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: I7-550 mb
Date Analyzed: 10/09/17 Data File: I7-550 mb.072
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic <1
Barium <1
Cadmium <1
Chromium <1
Lead <1
Mercury <1
Selenium <1
Silver <1
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: SO-DP06SP-1A-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-07 1/5
Date Analyzed: 10/10/17 Data File: 101011.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 96 31 163
Benzo(a)anthracene-d12 104 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene 0.018
2-Methylnaphthalene <0.01
1-Methylnaphthalene <0.01
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: SO-DP06SP-1B-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-08 1/5
Date Analyzed: 10/10/17 Data File: 101009.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 100 31 163
Benzo(a)anthracene-d12 112 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene <0.01
2-Methylnaphthalene <0.01
1-Methylnaphthalene <0.01
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: SO-DP06SP-1C-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-09 1/5
Date Analyzed: 10/10/17 Data File: 101010.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 97 31 163
Benzo(a)anthracene-d12 104 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene 0.027
2-Methylnaphthalene 0.014
1-Methylnaphthalene <0.01
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: Method Blank Client: Pioneer
Date Received: Not Applicable Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 07-2257 mb 1/5
Date Analyzed: 10/09/17 Data File: 100909.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 87 31 163
Benzo(a)anthracene-d12 101 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene <0.01
2-Methylnaphthalene <0.01
1-Methylnaphthalene <0.01
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Analysis for TCLP Metals By EPA Method 6020A and 1311

Client ID: SO-DP04SP-02-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/12/17 Lab ID: 710090-01
Date Analyzed: 10/13/17 Data File: 710090-01.038
Matrix: Soil/Solid Instrument: ICPMS2
Units: mg/L (ppm) Operator: SP

Concentration
Analyte: mg/L (ppm) TCLP Limit

Lead <1 5.0
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Analysis for TCLP Metals By EPA Method 6020A and 1311

Client ID: Method Blank Client: Pioneer
Date Received: NA Project: Port of Olympia East Bay
Date Extracted: 10/12/17 Lab ID: I7-564 mb
Date Analyzed: 10/13/17 Data File: I7-564 mb.033
Matrix: Soil/Solid Instrument: ICPMS2
Units: mg/L (ppm) Operator: SP

Concentration
Analyte: mg/L (ppm) TCLP Limit

Lead <1 5.0
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR TPH AS GASOLINE

USING METHOD NWTPH-Gx

Laboratory Code:  710071-02 (Duplicate)

Analyte
Reporting

Units

Sample
Result

(Wet Wt)

Duplicate
Result

(Wet Wt)
RPD

(Limit 20)
Gasoline mg/kg (ppm) <5 <5 nm

Laboratory Code:  Laboratory Control Sample

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS
Acceptance

Criteria
Gasoline mg/kg (ppm) 20 90 71-131



_________________________________________________

20

Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS 

DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code:  710098-02 (Matrix Spike) 

Analyte
Reporting

Units
Spike
Level

Sample
Result

(Wet Wt)

Percent
Recovery

MS

Percent
Recovery

MSD
Acceptance

Criteria
RPD

(Limit 20)
Diesel Extended mg/kg (ppm) 5,000 850 89 93 63-146 4

Laboratory Code:  Laboratory Control Sample

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS
Acceptance

Criteria
Diesel Extended mg/kg (ppm) 5,000 96 79-144
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090

QUALITY ASSURANCE RESULTS 
FOR THE ANALYSIS OF SOIL SAMPLES 

FOR TOTAL METALS USING EPA METHOD 6020A 

Laboratory Code:  710076-01  (Matrix Spike)

Analyte
Reporting

Units
Spike
Level

Sample
Result

(Wet wt)

Percent
Recovery

MS

Percent
Recovery

MSD
Acceptance

Criteria
RPD

(Limit 20)
Arsenic mg/kg (ppm) 10 1.92  94  91 75-125  3
Barium mg/kg (ppm) 50 17.9  98  92 75-125  6
Cadmium mg/kg (ppm) 10 <1  92  88 75-125  4
Chromium mg/kg (ppm) 50 8.43  84  83 75-125  1
Lead mg/kg (ppm) 50 2.80  88  83 75-125  6
Mercury mg/kg (ppm 5 <1  92  87 75-125  6
Selenium mg/kg (ppm) 5 <1  82  79 75-125  4
Silver mg/kg (ppm) 10 <1  77  74 vo 75-125  4

Laboratory Code:  Laboratory Control Sample

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS
Acceptance

Criteria
Arsenic mg/kg (ppm) 10  99 80-120
Barium mg/kg (ppm) 50  103 80-120
Cadmium mg/kg (ppm) 10  99 80-120
Chromium mg/kg (ppm) 50  101 80-120
Lead mg/kg (ppm) 50  100 80-120
Mercury mg/kg (ppm) 5  102 80-120
Selenium mg/kg (ppm) 5  94 80-120
Silver mg/kg (ppm) 10  87 80-120
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL
 SAMPLES FOR PAHS BY EPA METHOD 8270D SIM

Laboratory Code:  710070-01 1/5 (Matrix Spike)

Analyte
Reporting

Units
Spike
Level

Sample
Result

(Wet wt)

Percent
Recovery

MS
Acceptance

Criteria
Naphthalene mg/kg (ppm) 0.17 <0.01 115 44-129
2-Methylnaphthalene mg/kg (ppm) 0.17 <0.01 117 45-135
1-Methylnaphthalene mg/kg (ppm) 0.17 <0.01 115 40-141

Laboratory Code:  Laboratory Control Sample 1/5

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS

Percent
Recovery

LCSD
Acceptance

Criteria
RPD

(Limit 20)
Naphthalene mg/kg (ppm) 0.17 91 90 58-121 1
2-Methylnaphthalene mg/kg (ppm) 0.17 94 89 58-123 5
1-Methylnaphthalene mg/kg (ppm) 0.17 93 88 60-124 6
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090

QUALITY ASSURANCE RESULTS 
FOR THE ANALYSIS OF SOIL/SOLID SAMPLES 

FOR TCLP METALS USING
EPA METHODS 6020A AND 1311 

Laboratory Code:  710094-01  (Matrix Spike)

Analyte
Reporting

Units
Spike
Level

Sample
Result

Percent
Recovery

MS

Percent
Recovery

MSD
Acceptance

Criteria
RPD

(Limit 20)
Lead mg/L (ppm) 1.0 <1  97  97 75-125  0

Laboratory Code:  Laboratory Control Sample

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS
Acceptance

Criteria
Lead mg/L (ppm) 1.0  99 80-120
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Data Qualifiers & Definitions
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate.

c - The presence of the analyte may be due to carryover from previous sample injections.

cf - The sample was centrifuged prior to analysis.

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.

f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.

ht – The analysis was performed outside the method or client-specified holding time requirement.

ip - Recovery fell outside of control limits.  Compounds in the sample matrix interfered with the 
quantitation of the analyte.

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate.

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate.

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate.

lc - The presence of the analyte is likely due to laboratory contamination.

L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable.

pc - The sample was received with incorrect preservation or in a container not approved by the method.
The value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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5205 Corporate Ctr. Ct. SE, Ste. A 
Olympia, WA 98503-5901 
Phone:  360.570.1700 
Fax:   360.570.1777 
www.uspioneer.com Memo 

To: Tyson Carpenter, PE 

From: Levi Fernandes, PE; Heather McPherson, EIT 

Cc: Rachael Jamison; Chris Waldron, PE 

Date: October 18, 2017 

Subject:       East Bay Redevelopment Site - Surgical Excavation Soil Characterization and Landfill Profiling Data Package 
Agreed Order DE14072, Ecology Facility/Site No. 5785176, Cleanup Site ID No. 407 

This memorandum summarizes soil sampling data in support of waste characterization and landfill profiling associated 
with the excavation of contaminated soil at the Port of Olympia East Bay Redevelopment Site, specifically Parcels 2 and 
3.  Excavation of contaminated soil was completed at three locations exceeding remediation levels (RLs) (i.e., DP06/SVP-
2SO, DP04, and MW24S) per the Washington Department of Ecology-approved Engineering Design Report (EDR) 
(PIONEER 2017).  In general, each of the three soil excavations was centered on the location of the RL exceedance with 
the contaminated soil stockpiled separately for 5-point composite soil sampling.  Representative pre- and post-
excavation soil sampling results and associated laboratory analytical reports are provided in Attachment A and B, 
respectively.  A summary of collected discrete and composite soil samples representative of the excavated soils are as 
follows: 

Excavation DP06/SVP-S2O 

 DP06-060926-030: pre-excavation discrete soil sample collected at 3 to 5 feet below ground surface (bgs) 

 SO-SVP-2SO-050713-4-6: pre-excavation discrete soil sample collected at 4 to 6 feet bgs 

 SO-DP06SP-02-100417: 5-point composite soil sample representative of stockpiled contaminated soil (estimated 
at 6 cubic yards)   

Excavation DP04 

 DP04-060925-040: pre-excavation discrete soil sample collected at 4 to 6 feet bgs 

 SO-DP04SP-02-100417: 5-point composite soil sample representative of stockpiled contaminated soil (estimated 
at 13 cubic yards) 

Excavation MW24S 

 MW24S-061209-1-2.5: pre-excavation discrete soil sample collected at 1 to 2.5 feet bgs 

 MW24S-061209-3-4.5: pre-excavation discrete soil sample collected at 3 to 4.5 feet bgs 

 MW24S-061209-6.5-8: pre-excavation discrete soil sample collected at 6.5 to 8 feet bgs 

 MW24S-061209-9-10: pre-excavation discrete soil sample collected at 9 to 10 feet bgs 

 SO-MW24SSP-01-100417: 5-point composite soil sample representative of stockpiled contaminated soil 
(estimated at 35 cubic yards) 

The constituents of potential concern include total petroleum hydrocarbons as gasoline, diesel, and heavy oil, volatile 
organic compounds (VOCs), semi-volatile VOCs, polychlorinated biphenyls (PCBs), metals, and total dioxans/furans.  In 



Memo: East Bay Redevelopment Site - Surgical Excavation Soil Characterization and Landfill Profiling Data Package 
 Page 2  

general, VOCs, semi-VOCs, and PCBs were not detected above the method reporting limit except for select VOCs and 
semi-VOCs in the discrete soil sample collected from SVP-2SO.  Resource Conservation and Recovery Act (RCRA) eight 
total metal concentrations were less than the 20:1 toxicity characteristic leaching procedure (TCLP) regulatory limit 
except for total lead in discrete and composite samples collected from the DP04 excavation; however, TCLP lead was not 
detected above the method reporting limit (1 milligram per liter). 

Based on process knowledge and review of pre-and post-excavation sampling results, it is our opinion that the 
contaminated soil is not designated as a listed or characteristic hazardous waste.  Based on communication with Kristin 
Castner (Waste Approval Manager for Waste Management), the contaminated soil in the three separate stockpiles may 
be managed under one soil profile given the excavations were completed within close proximity and on one property.    

Reference 

PIONEER 2016. Remedial Investigation/Feasibility Study Report, East Bay Redevelopment Site, December. 

PIONEER 2017.  Engineering Design Report for Cleanup Implementation.  East Bay Redevelopment Site.  Olympia, 
Washington.  Agreed Order No. DE14072.  Facility/Site No. 5785176 .  PIONEER Technologies Corporation.  June 
2017. 

Enclosures 
Attachment A Pre-Excavation Sample Results (Excerpted from the Remedial Investigation/Feasibility Study 

Report) 
Attachment B Post-Excavation Stockpile Sample Results 



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment A 
Pre-Excavation Sample Results Excerpted from the 

Remedial Investigation/Feasibility Study Report 



Table L-1:  Results for Soil Samples

DP01 DP02 DP03 DP05 DP06 DP07 DP08 DP09 DP10 DP11-1 DP11-4

(1-3' bgs) (1-3' bgs) (1-3' bgs) (1-3' bgs) (4-6' bgs) (1.5-3.5' bgs) (3-5' bgs) (4.5-5.5' bgs) (1-3' bgs) (1-3' bgs) (2-4' bgs) (9' bgs) (1' bgs) (3.5' bgs) (9' bgs) (3' bgs) (9' bgs) (1.5' bgs) (3' bgs) (9' bgs)

TPH-D 22 J 580 77 25 J 3,900 9.1 J 97 27 U 7,300 28 U 6.4 J 51 J 220 J -- -- -- 607 -- -- -- -- --

TPH-G 2.5 J 24 1.7 J 1.6 J 13 0.78 J 290 2.1 J 60 0.82 J 8.7 7.6 J 13 J -- -- -- -- -- -- -- -- --

TPH-HO 100 9,900 620 77 7,200 51 U 320 53 U 8,800 55 U 50 U 160 1,000 -- -- -- 3,500 -- -- -- -- --

1,1,1-Trichloroethane 0.032 U 0.032 U 0.026 U 0.029 U 0.048 U 0.026 U 1.5 U 0.030 U 0.030 U 0.028 U 0.024 U 0.020 U 0.13 U -- -- -- -- -- -- -- -- --

1,1,2,2-Tetrachloroethane 0.016 U 0.016 U 0.013 U 0.014 U 0.024 U 0.013 U 0.75 U 0.015 U 0.015 U 0.014 U 0.012 U 0.010 U 0.067 U -- -- -- -- -- -- -- -- --

1,1,2-Trichloroethane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

1,1-Dichloroethane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

1,1-Dichloroethylene 0.032 U 0.032 U 0.026 U 0.029 U 0.048 U 0.026 U 1.5 U 0.030 U 0.030 U 0.028 U 0.024 U 0.020 U 0.13 U -- -- -- -- -- -- -- -- --

1,2-cis-Dichloroethylene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

1,2-Dichloroethane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

1,2-Dichloropropane 0.016 U 0.016 U 0.013 U 0.014 U 0.024 U 0.013 U 0.75 U 0.015 U 0.015 U 0.014 U 0.012 U 0.010 U 0.067 U -- -- -- -- -- -- -- -- --

1,2-trans-Dichloroethylene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene 0.054 U 0.079 U 0.054 U 0.053 U 0.063 U 0.050 U 0.22 U 0.051 U 0.075 U 0.052 U 0.051 U 0.0055 U 0.026 U -- -- -- -- -- -- -- -- --

Benzene 0.016 U 0.016 U 0.013 U 0.014 U 0.024 U 0.013 U 0.75 U 0.015 U 0.015 U 0.014 U 0.012 U 0.0064 J 0.067 U -- -- -- -- -- -- -- -- --

Bromodichloromethane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Bromoform 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Bromomethane 0.40 U 0.40 U 0.32 U 0.36 U 0.59 U 0.32 U 19 U 0.37 U 0.38 U 0.35 U 0.30 U 0.25 U 1.7 U -- -- -- -- -- -- -- -- --

Carbon Tetrachloride 0.032 U 0.032 U 0.026 U 0.029 U 0.048 U 0.026 U 1.5 U 0.030 U 0.030 U 0.028 U 0.024 U 0.020 U 0.13 U -- -- -- -- -- -- -- -- --

Chlorobenzene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Chloroform 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Chloromethane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Dibromochloromethane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Ethyl Chloride 0.40 U 0.40 U 0.32 U 0.36 U 0.59 U 0.32 U 19 U 0.37 U 0.38 U 0.35 U 0.30 U 0.25 U 1.7 U -- -- -- -- -- -- -- -- --

Ethylbenzene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

m&p-Xylene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Methylene Chloride 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

o-Xylene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

p-Isopropyltoluene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.014 J 0.069 U 0.060 U 0.051 U 0.72 -- -- -- -- -- -- -- -- --

Styrene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Tetrachloroethylene 0.050 U 0.049 U 0.040 U 0.045 U 0.074 U 0.040 U 2.3 U 0.047 U 0.047 U 0.043 U 0.037 U 0.032 U 0.21 U -- -- -- -- -- -- -- -- --

Toluene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.017 J 0.33 U -- -- -- -- -- -- -- -- --

Total Xylenes 0.16 U 0.16 U 0.13 U 0.14 U 0.24 U 0.13 U 7.4 U 0.15 U 0.15 U 0.14 U 0.12 U 0.10 U 0.66 U -- -- -- -- -- -- -- -- --

Trichloroethylene 0.032 U 0.032 U 0.026 U 0.029 U 0.048 U 0.026 U 1.5 U 0.030 U 0.030 U 0.028 U 0.024 U 0.020 U 0.13 U -- -- -- -- -- -- -- -- --

Vinyl Chloride 0.032 U 0.032 U 0.026 U 0.029 U 0.048 U 0.026 U 1.5 U 0.030 U 0.030 U 0.028 U 0.024 U 0.020 U 0.13 U -- -- -- -- -- -- -- -- --

1,1,1,2-Tetrachloroethane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

1,1-Dichloropropene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

1,2,3-Trichlorobenzene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

1,2,3-Trichloropropane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

1,2,4-Trichlorobenzene 0.054 U 0.079 U 0.054 U 0.053 U 0.063 U 0.050 U 0.22 U 0.051 U 0.075 U 0.052 U 0.051 U 0.0055 U 0.026 U -- -- -- -- -- -- -- -- --

1,2,4-Trimethylbenzene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.16 J -- -- -- -- -- -- -- -- --

1,2-Dibromo-3-chloropropane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

1,2-Dibromoethane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

1,2-Dichlorobenzene 0.054 U 0.079 U 0.054 U 0.053 U 0.063 U 0.050 U 0.22 U 0.051 U 0.075 U 0.052 U 0.051 U 0.0055 U 0.026 U -- -- -- -- -- -- -- -- --

1,3,5-Trimethylbenzene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.13 J -- -- -- -- -- -- -- -- --

1,3-Dichlorobenzene 0.054 U 0.079 U 0.054 U 0.053 U 0.063 U 0.050 U 0.22 U 0.051 U 0.075 U 0.052 U 0.051 U 0.0055 U 0.026 U -- -- -- -- -- -- -- -- --

1,3-Dichloropropane 0.032 U 0.032 U 0.026 U 0.029 U 0.048 U 0.026 U 1.5 U 0.030 U 0.030 U 0.028 U 0.024 U 0.020 U 0.13 U -- -- -- -- -- -- -- -- --

1-Methylnaphthalene 0.032 U 0.30 U 0.032 U 0.032 U 0.038 U 0.030 U 0.57 0.030 U 0.30 U 0.031 U 0.031 U 0.099 0.048 -- -- -- -- -- -- -- -- --

2,2-Dichloropropane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Constituent

Site ID
(Depth)

Total Petroleum Hydrocarbons (mg/kg)

Volatile Organic Compounds (mg/kg)

Semi-Volatile Organic Compounds (mg/kg)
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Table L-1:  Results for Soil Samples

DP01 DP02 DP03 DP05 DP06 DP07 DP08 DP09 DP10 DP11-1 DP11-4

(1-3' bgs) (1-3' bgs) (1-3' bgs) (1-3' bgs) (4-6' bgs) (1.5-3.5' bgs) (3-5' bgs) (4.5-5.5' bgs) (1-3' bgs) (1-3' bgs) (2-4' bgs) (9' bgs) (1' bgs) (3.5' bgs) (9' bgs) (3' bgs) (9' bgs) (1.5' bgs) (3' bgs) (9' bgs)Constituent

Site ID
(Depth)

DP11-4DP04 DP11-2 DP11-3

2,4,5-Trichlorophenol 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

2,4,6-Trichlorophenol 0.16 U 1.5 U 0.16 U 0.16 U 0.19 U 0.15 U 0.66 U 0.15 U 1.5 U 0.16 U 0.15 U 0.016 U 0.079 U -- -- -- -- -- -- -- -- --

2,4-Dichlorophenol 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

2,4-Dimethylphenol 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

2,4-Dinitrophenol 1.1 U 10 U 1.1 U 1.1 U 1.3 U 1.0 U 4.4 U 1.0 U 9.9 U 1.0 U 1.0 U 0.11 U 0.53 U -- -- -- -- -- -- -- -- --

2,4-Dinitrotoluene 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

2,6-Dinitrotoluene 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.033 J 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

2-Chlorophenol 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

2-Methylnaphthalene 0.021 U 0.20 U 0.022 U 0.021 U 0.025 U 0.020 U 0.97 0.020 U 0.20 U 0.021 U 0.021 U 0.15 0.089 -- -- -- -- -- -- -- -- --

2-Nitroaniline 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.11 U 0.053 U -- -- -- -- -- -- -- -- --

2-Nitrophenol 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

3- & 4-Methylphenol Coelution 0.21 U 2.0 U 0.22 U 0.21 U 0.25 U 0.20 U 0.88 U 0.20 U 2.0 U 0.21 U 0.21 U 0.022 U 0.16 -- -- -- -- -- -- -- -- --

3,3'-Dichlorobenzidine 0.21 U 2.0 U 0.22 U 0.21 U 0.25 U 0.20 U 0.88 U 0.20 U 2.0 U 0.21 U 0.21 U 0.022 U 0.11 U -- -- -- -- -- -- -- -- --

3-Nitroaniline 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

4,6-Dinitro-o-cresol 1.1 U 10 U 1.1 U 1.1 U 1.3 U 1.0 U 4.4 U 1.0 U 9.9 U 1.0 U 1.0 U 0.11 U 0.53 U -- -- -- -- -- -- -- -- --

4-Bromophenylphenylether 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

4-Chlorophenylphenylether 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

4-Nitroaniline 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

4-Nitrophenol 1.1 U 10 U 1.1 U 1.1 U 1.3 U 1.0 U 4.4 U 1.0 U 9.9 U 1.0 U 1.0 U 0.11 U 0.53 U -- -- -- -- -- -- -- -- --

Acenaphthene 0.021 U 0.20 U 0.022 U 0.021 U 0.025 U 0.020 U 1.9 0.020 U 0.20 U 0.021 U 0.021 U 0.14 0.011 U -- -- -- -- -- -- -- -- --

Acenaphthylene 0.021 U 0.20 U 0.0047 J 0.0048 J 0.025 U 0.020 U 0.037 J 0.020 U 0.20 U 0.021 U 0.021 U 0.068 0.033 -- -- -- -- -- -- -- -- --

Anthracene 0.021 U 0.20 U 0.0099 J 0.011 J 0.025 U 0.020 U 0.13 0.020 U 0.20 U 0.021 U 0.021 U 0.40 0.031 -- -- -- -- -- -- -- -- --

Benz[a]anthracene 0.0083 0.39 0.041 0.033 0.0063 U 0.0030 J 0.074 0.0051 U 0.034 0.0052 U 0.0051 U 0.74 0.11 -- -- -- -- -- -- -- -- --

Benzo(g,h,i)perylene 0.011 J 0.058 J 0.023 J 0.019 J 0.0063 U 0.0037 J 0.032 J 0.00047 J 0.16 J 0.0015 J 0.00061 J 0.44 0.11 -- -- -- -- -- -- -- -- --

Benzo[a]pyrene 0.014 J 0.13 J 0.041 J 0.037 J 0.045 J 0.0039 J 0.071 J 0.00072 J 0.22 J 0.0028 J 0.00077 J 0.78 0.12 -- -- -- -- -- -- -- -- --

Benzo[b]fluoranthene 0.016 J 0.10 J 0.052 J 0.044 J 0.0063 U 0.0040 J 0.070 J 0.0016 J 0.066 J 0.0031 J 0.0013 J 0.71 0.24 -- -- -- -- -- -- -- -- --

Benzo[k]fluoranthene 0.0051 J 0.022 J 0.016 J 0.017 J 0.0063 U 0.0037 J 0.047 J 0.0051 U 0.036 J 0.0022 J 0.00042 J 0.22 0.054 -- -- -- -- -- -- -- -- --

Benzofluoranthene 0.022 J 0.15 J 0.070 J 0.061 J 0.013 U 0.0075 J 0.094 J 0.0014 J 0.11 J 0.0052 J 0.0014 J 0.91 0.23 -- -- -- -- -- -- -- -- --

Benzoic Acid 2.7 U 25 U 2.7 U 2.7 U 3.2 U 2.5 U 11 U 2.5 U 25 U 2.6 U 2.6 U 0.27 U 1.3 U -- -- -- -- -- -- -- -- --

Benzyl Alcohol 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

beta-Chloronaphthalene 0.021 U 0.20 U 0.022 U 0.021 U 0.025 U 0.020 U 0.088 U 0.020 U 0.20 U 0.021 U 0.021 U 0.0022 U 0.011 U -- -- -- -- -- -- -- -- --

Bis(2-chloroethoxy)methane 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

Bis(2-chloroethyl)ether 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

Bis(2-chloroisopropyl)ether 0.16 U 1.5 U 0.16 U 0.16 U 0.19 U 0.15 U 0.66 U 0.15 U 1.5 U 0.16 U 0.15 U 0.016 U 0.079 U -- -- -- -- -- -- -- -- --

Bis(2-ethylhexyl)phthalate 0.73 J 15 U 1.6 U 0.71 J 1.9 U 1.5 U 30 J 1.5 U 15 U 1.6 U 1.5 U 0.16 U 0.79 U -- -- -- -- -- -- -- -- --

Bromobenzene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Bromochloromethane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Butyl Benzyl Phthlate 0.043 J 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

Carbazole 0.16 U 1.5 U 0.16 U 0.16 U 0.19 U 0.15 U 0.66 U 0.15 U 1.5 U 0.16 U 0.15 U 0.069 0.079 U -- -- -- -- -- -- -- -- --

Chrysene 0.018 0.14 0.056 0.041 0.0063 U 0.0050 U 0.071 0.0051 U 0.12 0.0052 U 0.0051 U 0.75 0.17 -- -- -- -- -- -- -- -- --

cis-1,3-Dichloropropene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Cumene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Dibenz[a,h]anthracene 0.0054 U 0.019 J 0.0042 J 0.0092 J 0.0063 U 0.0039 J 0.0075 J 0.0010 J 0.018 J 0.0035 J 0.00038 J 0.067 0.021 U -- -- -- -- -- -- -- -- --

Dibenzofuran 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.94 0.10 U 0.99 U 0.10 U 0.10 U 0.039 0.053 U -- -- -- -- -- -- -- -- --

Dibromomethane (Methylene Bromide) 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Dibutyl-n-butyl Phthalate 0.051 J 0.43 J 0.052 J 0.048 UJ 0.29 J 0.041 J 0.19 J 0.042 J 2.0 U 0.044 J 0.041 J 0.022 U 0.20 -- -- -- -- -- -- -- -- --

Dichlorodifluoromethane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Diethyl Phthalate 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

Dimethyl Phthalate 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

Di-n-octyl Phthalate 0.21 U 2.0 U 0.22 U 0.14 J 0.25 U 0.20 U 0.58 J 0.20 U 1.4 J 0.21 U 0.14 J 0.022 U 0.11 U -- -- -- -- -- -- -- -- --
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Table L-1:  Results for Soil Samples

DP01 DP02 DP03 DP05 DP06 DP07 DP08 DP09 DP10 DP11-1 DP11-4

(1-3' bgs) (1-3' bgs) (1-3' bgs) (1-3' bgs) (4-6' bgs) (1.5-3.5' bgs) (3-5' bgs) (4.5-5.5' bgs) (1-3' bgs) (1-3' bgs) (2-4' bgs) (9' bgs) (1' bgs) (3.5' bgs) (9' bgs) (3' bgs) (9' bgs) (1.5' bgs) (3' bgs) (9' bgs)Constituent

Site ID
(Depth)

DP11-4DP04 DP11-2 DP11-3

Fluoranthene 0.023 0.10 J 0.078 0.044 0.025 U 0.020 U 0.43 0.020 U 0.20 U 0.021 U 0.021 U 1.3 0.23 -- -- -- -- -- -- -- -- --

Fluorene 0.021 U 0.20 U 0.022 U 0.011 J 0.025 U 0.020 U 1.1 0.020 U 0.20 U 0.021 U 0.021 U 0.24 0.027 -- -- -- -- -- -- -- -- --

Hexachlorobenzene 0.054 U 0.50 U 0.054 U 0.053 U 0.063 U 0.050 U 0.22 U 0.051 U 0.50 U 0.052 U 0.051 U 0.0055 U 0.026 U -- -- -- -- -- -- -- -- --

Hexachlorobutadiene 0.054 U 0.079 U 0.054 U 0.053 U 0.063 U 0.050 U 0.22 U 0.051 U 0.075 U 0.052 U 0.051 U 0.0055 U 0.026 U -- -- -- -- -- -- -- -- --

Hexachlorocyclopentadiene 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

Hexachloroethane 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

Indeno[1,2,3-cd]pyrene 0.012 J 0.025 J 0.025 J 0.024 J 0.0063 U 0.0054 J 0.041 J 0.00066 J 0.034 J 0.0025 J 0.00058 J 0.46 0.10 -- -- -- -- -- -- -- -- --

Isophorone 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

Naphthalene 0.021 U 0.014 J 0.0088 J 0.0086 J 0.018 J 0.020 U 140 0.020 U 0.11 0.021 U 0.021 U 0.21 0.26 J -- -- -- -- -- -- -- -- --

n-Butylbenzene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Nitrobenzene 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

N-Nitroso-di-N-propylamine 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

N-Nitrosodiphenylamine 0.054 U 0.50 U 0.054 U 0.053 U 0.063 U 0.050 U 0.22 U 0.051 U 0.50 U 0.052 U 0.051 U 0.0055 U 0.026 U -- -- -- -- -- -- -- -- --

o-Chlorotoluene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

o-Cresol 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

p-Chloroaniline 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

p-chloro-m-Cresol 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

p-Chlorotoluene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

p-Cresol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pentachlorophenol 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.036 0.12 -- -- -- -- -- -- -- -- --

Phenanthrene 0.027 0.18 J 0.021 J 0.024 0.025 U 0.020 U 1.6 0.020 U 0.20 U 0.021 U 0.021 U 1.6 0.24 -- -- -- -- -- -- -- -- --

Phenol 0.11 U 1.0 U 0.11 U 0.11 U 0.13 U 0.10 U 0.44 U 0.10 U 0.99 U 0.10 U 0.10 U 0.011 U 0.053 U -- -- -- -- -- -- -- -- --

Propyl benzene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Pyrene 0.025 0.34 0.081 0.053 0.025 U 0.020 U 0.45 0.020 U 0.29 0.021 U 0.021 U 1.7 0.23 -- -- -- -- -- -- -- -- --

sec-Butylbenzene 0.080 U 0.037 J 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

tert-Butylbenzene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

trans-1,3-Dichloropropene 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Trichlorofluoromethane 0.080 U 0.079 U 0.065 U 0.072 U 0.12 U 0.064 U 3.7 U 0.075 U 0.075 U 0.069 U 0.060 U 0.051 U 0.33 U -- -- -- -- -- -- -- -- --

Total cPAHs (1) 0.019 J 0.19 J 0.055 J 0.050 J 0.047 J 0.0059 J 0.096 J 0.0016 J 0.24 J 0.0042 J 0.0013 J 1.0 0.17 -- -- -- -- -- -- -- -- --

Total Naphthalenes 0.074 U 0.26 J 0.036 J 0.035 J 0.0495 J 0.070 U 142 0.070 U 0.36 0.073 U 0.073 U 0.46 0.40 J -- -- -- -- -- -- -- -- --

1,2,3,4,6,7,8-HpCDD -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3,4,6,7,8-HpCDF -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3,4,7,8,9-HpCDF -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3,4,7,8-HxCDD -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3,4,7,8-HxCDF -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3,6,7,8-HxCDD -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3,6,7,8-HxCDF -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3,7,8,9-HxCDD -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3,7,8,9-HxCDF -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3,7,8-PeCDD -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3,7,8-PeCDF -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,3,4,6,7,8-HxCDF -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,3,4,7,8-PeCDF -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,3,7,8-TCDD -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,3,7,8-TCDF -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

OCDD -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

OCDF -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Dioxins/Furans (1) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total Dioxins/Furans (ng/kg)

Semi-Volatile Organic Compounds (mg/kg)
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Table L-1:  Results for Soil Samples

DP01 DP02 DP03 DP05 DP06 DP07 DP08 DP09 DP10 DP11-1 DP11-4

(1-3' bgs) (1-3' bgs) (1-3' bgs) (1-3' bgs) (4-6' bgs) (1.5-3.5' bgs) (3-5' bgs) (4.5-5.5' bgs) (1-3' bgs) (1-3' bgs) (2-4' bgs) (9' bgs) (1' bgs) (3.5' bgs) (9' bgs) (3' bgs) (9' bgs) (1.5' bgs) (3' bgs) (9' bgs)Constituent

Site ID
(Depth)

DP11-4DP04 DP11-2 DP11-3

Aroclor 1016 0.010 U 0.010 U 0.010 U 0.011 U 0.013 U 0.010 U 0.023 U 0.0099 U 0.011 U 0.010 U 0.011 U 0.11 U 0.54 U -- -- -- -- -- -- -- -- --

Aroclor 1221 0.010 U 0.010 U 0.010 U 0.011 U 0.013 U 0.010 U 0.023 U 0.0099 U 0.011 U 0.010 U 0.011 U 0.11 U 0.54 U -- -- -- -- -- -- -- -- --

Aroclor 1232 0.010 U 0.010 U 0.010 U 0.011 U 0.013 U 0.010 U 0.023 U 0.0099 U 0.011 U 0.010 U 0.011 U 0.11 U 0.54 U -- -- -- -- -- -- -- -- --

Aroclor 1242 0.010 U 0.010 U 0.010 U 0.011 U 0.013 U 0.010 U 0.023 U 0.0099 U 0.011 U 0.010 U 0.011 U 0.11 U 0.54 U -- -- -- -- -- -- -- -- --

Aroclor 1248 0.010 U 0.010 U 0.010 U 0.011 U 0.013 U 0.010 U 0.023 U 0.0099 U 0.011 U 0.010 U 0.011 U 0.11 U 0.54 U -- -- -- -- -- -- -- -- --

Aroclor 1254 0.010 U 0.010 U 0.010 U 0.011 U 0.013 U 0.010 U 0.023 U 0.0099 U 0.011 U 0.010 U 0.011 U 0.11 U 0.54 U -- -- -- -- -- -- -- -- --

Aroclor 1260 0.010 U 0.010 U 0.0080 J 0.011 U 0.013 U 0.010 U 0.023 U 0.0099 U 0.027 0.010 U 0.011 U 0.11 U 0.54 U -- -- -- -- -- -- -- -- --

Arsenic 5.7 3.7 4.4 3.8 52 1.7 5.8 2.9 1.8 3.3 2.0 2.8 14 2.7 J 2.1 J 2.5 7.1 J 3.6 J 2.6 3.7 J 3.6 J 4.1 J

Barium 52 47 59 29 130 32 50 22 110 35 44 56 J 97 J -- -- -- -- -- -- -- -- --

Cadmium 0.046 J 0.19 U 0.17 J 0.18 J 5.2 0.18 U 0.31 J 0.023 J 0.24 0.20 U 0.18 U 0.25 U 1.2 U -- -- -- -- -- -- -- -- --

Chromium (VI) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chromium, Total 19 12 18 22 120 15 23 16 13 26 23 19 8.8 -- -- -- -- -- -- -- -- --

Copper -- -- -- -- -- -- -- -- -- -- -- -- -- 15 15 21 28 22 12 20 19 28

Lead 38 J 12 J 19 J 12 J 140 J 2.2 J 48 J 1.5 J 37 J 2.5 J 2.6 J 8.2 2,500 6.4 4.6 108 56 8.9 3.2 7.6 4.9 153

Mercury 0.015 J 0.014 U 0.070 0.019 0.049 0.019 0.056 0.011 J 0.038 0.033 0.019 U 0.019 U 0.095 U -- -- -- -- -- -- -- -- --

Nickel -- -- -- -- -- -- -- -- -- -- -- -- -- 30 28 19 4.5 J 36 28 29 32 4.3 J

Selenium 2.0 J 3.4 1.3 J 2.7 73 2.2 J 2.8 J 0.44 J 2.5 2.6 2.9 1.2 UJ 4.0 J -- -- -- -- -- -- -- -- --

Silver 0.52 U 0.46 U 0.54 U 0.50 U 2.0 0.45 U 1.2 U 0.42 U 0.45 U 0.49 U 0.46 U 0.50 U 0.66 J -- -- -- -- -- -- -- -- --

Notes:

--: Not analyzed

Results that are italicized are no longer in place.

Qualifier

B: Less than 10x higher than the method blank level

CON: Confirmation analysis

D: Result obtained from analysis of diluted sample

E: Exceeds calibration range

I: Interference present

J: Estimated value

P: Polychlorinated diphenyl ether interference

U: Not detected at shown concentration

Polychlorinated Biphenyls (mg/kg)

Metals (mg/kg)

Results are shown as two significant figures in standard notation with the exception that numbers greater than 100 are rounded to a whole number and dioxins/furans are shown in scientific notation to two significant figures.
(1) Compound totaling was performed in accordance with Ecology's amendments to MTCA (Ecology 2001a).  For congeners that occur at the Site (detected in any medium), but not detected in that sample, a value of half the detection limit was assigned.  For congeners that do not occur at the Site (not detected in any medium), a value of zero was 
assigned.  In the case of cPAHs, all congeners were detected at least once in soil and groundwater.  In the case of total dioxins/furans, all congeners were detected at least once in soil.  Therefore, cPAHs and total dioxins/furans that were not detected were assigned a value of half the detection limit.
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Table L-1:  Results for Soil Samples

P-1-B P-1-E P-1-N P-1-S P-1-W SVP-1SO SVP-2SO TP01 TP02 TP02-1

(1-2.5' bgs) (3-4.5' bgs) (6.5-8' bgs) (9-10' bgs) (6.5-7.5' bgs) (10.5-12' bgs) (12.4-14' bgs) (12.5-14' bgs) (7' bgs) (2.5' bgs) (3' bgs) (3' bgs) (2.5' bgs) (3-5' bgs) (4-6' bgs) (2-2.5' bgs) (2-2.5' bgs) (10' bgs) (1.5' bgs) (2.5' bgs)

TPH-D -- -- 25 U 25 U 25 U 25 U -- 25 U 131 45 419 25 U 370 -- -- -- -- -- -- --

TPH-G -- -- 5.0 U 5.0 U 5.0 U 5.0 U -- 5.0 U -- -- -- -- -- 5.0 U 1,100 -- -- -- -- --

TPH-HO -- -- 494 418 2,020 1,070 -- 25 U 172 92 1,710 100 U 965 -- -- -- -- -- -- --

1,1,1-Trichloroethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,1,2,2-Tetrachloroethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,1,2-Trichloroethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,1-Dichloroethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,1-Dichloroethylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2-cis-Dichloroethylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2-Dichloroethane -- -- -- -- -- -- -- -- -- -- -- -- -- 0.0050 U 0.0050 U -- -- -- -- --

1,2-Dichloropropane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2-trans-Dichloroethylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,4-Dichlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzene -- -- 0.050 U 0.050 U 0.05 UJ 0.050 U -- 0.050 U -- -- -- -- -- 0.0050 U 0.0050 U -- -- -- -- --

Bromodichloromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Bromoform -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Bromomethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Carbon Tetrachloride -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chloroform -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chloromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibromochloromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Ethyl Chloride -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Ethylbenzene -- -- 0.10 U 0.10 U 0.10 UJ 0.10 U -- 0.10 U -- -- -- -- -- 0.0050 U 0.12 -- -- -- -- --

m&p-Xylene -- -- 0.10 U 0.10 U 0.10 UJ 0.10 U -- 0.10 U -- -- -- -- -- -- -- -- -- -- -- --

Methylene Chloride -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

o-Xylene -- -- 0.10 U 0.10 U 0.10 UJ 0.10 U -- 0.10 U -- -- -- -- -- 0.0050 U 0.15 -- -- -- -- --

p-Isopropyltoluene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Styrene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Tetrachloroethylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Toluene -- -- 0.10 U 0.10 U 0.10 UJ 0.10 U -- 0.10 U -- -- -- -- -- 0.0050 U 0.0050 U -- -- -- -- --

Total Xylenes -- -- 0.20 U 0.20 U 0.20 UJ 0.20 U -- 0.20 U -- -- -- -- -- 0.0050 U 0.15 -- -- -- -- --

Trichloroethylene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Vinyl Chloride -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,1,1,2-Tetrachloroethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,1-Dichloropropene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3-Trichlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,3-Trichloropropane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,4-Trichlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2,4-Trimethylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- 0.0095 0.94 -- -- -- -- --

1,2-Dibromo-3-chloropropane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,2-Dibromoethane -- -- -- -- -- -- -- -- -- -- -- -- -- 0.0010 U 0.0010 U -- -- -- -- --

1,2-Dichlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,3,5-Trimethylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- 0.0050 U 0.29 -- -- -- -- --

1,3-Dichlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1,3-Dichloropropane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1-Methylnaphthalene -- -- 0.020 0.020 0.010 0.010 U 0.010 U -- -- -- -- -- -- -- -- -- -- -- -- --

2,2-Dichloropropane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

TP02-2

Site ID
(Depth)

Constituent

Total Petroleum Hydrocarbons (mg/kg)

Volatile Organic Compounds (mg/kg)

Semi-Volatile Organic Compounds (mg/kg)

MW24S MW25S

Appendix L- Compilation of Soil Sampling Results
45 of 56



Table L-1:  Results for Soil Samples

P-1-B P-1-E P-1-N P-1-S P-1-W SVP-1SO SVP-2SO TP01 TP02 TP02-1

(1-2.5' bgs) (3-4.5' bgs) (6.5-8' bgs) (9-10' bgs) (6.5-7.5' bgs) (10.5-12' bgs) (12.4-14' bgs) (12.5-14' bgs) (7' bgs) (2.5' bgs) (3' bgs) (3' bgs) (2.5' bgs) (3-5' bgs) (4-6' bgs) (2-2.5' bgs) (2-2.5' bgs) (10' bgs) (1.5' bgs) (2.5' bgs)

TP02-2

Site ID
(Depth)

Constituent

MW24S MW25S

2,4,5-Trichlorophenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,4,6-Trichlorophenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,4-Dichlorophenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,4-Dimethylphenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,4-Dinitrophenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,4-Dinitrotoluene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2,6-Dinitrotoluene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Chlorophenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Methylnaphthalene -- -- 0.040 0.030 0.030 0.023 0.010 U -- 0.050 U 0.010 U 0.011 0.025 0.010 U -- -- -- -- -- -- --

2-Nitroaniline -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2-Nitrophenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3- & 4-Methylphenol Coelution -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3,3'-Dichlorobenzidine -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

3-Nitroaniline -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4,6-Dinitro-o-cresol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4-Bromophenylphenylether -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4-Chlorophenylphenylether -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4-Nitroaniline -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4-Nitrophenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Acenaphthene -- -- -- -- -- -- -- -- 0.050 U 0.010 U 0.010 U 0.021 0.010 U -- -- -- -- -- -- --

Acenaphthylene -- -- -- -- -- -- -- -- 0.050 U 0.010 U 0.010 U 0.018 0.010 U -- -- -- -- -- -- --

Anthracene -- -- -- -- -- -- -- -- 0.050 U 0.010 U 0.013 0.097 0.010 U -- -- -- -- -- -- --

Benz[a]anthracene -- -- 0.50 0.080 0.33 0.070 0.020 -- 0.050 U 0.010 U 0.031 0.11 0.018 -- -- -- -- -- -- --

Benzo(g,h,i)perylene -- -- -- -- -- -- -- -- 0.050 U 0.010 U 0.064 0.054 0.010 U -- -- -- -- -- -- --

Benzo[a]pyrene -- -- 0.70 0.20 0.42 0.010 U 0.12 -- 0.050 U 0.010 U 0.010 U 0.093 0.010 U -- -- -- -- -- -- --

Benzo[b]fluoranthene -- -- 0.42 0.020 0.35 0.010 U 0.010 U -- 0.050 U 0.010 U 0.093 0.13 0.010 U -- -- -- -- -- -- --

Benzo[k]fluoranthene -- -- 0.21 0.030 0.11 0.020 0.010 U -- 0.050 U 0.010 U 0.010 U 0.052 0.010 U -- -- -- -- -- -- --

Benzofluoranthene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzoic Acid -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Benzyl Alcohol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

beta-Chloronaphthalene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Bis(2-chloroethoxy)methane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Bis(2-chloroethyl)ether -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Bis(2-chloroisopropyl)ether -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Bis(2-ethylhexyl)phthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Bromobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Bromochloromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Butyl Benzyl Phthlate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Carbazole -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chrysene -- -- 0.58 0.060 0.48 0.10 0.010 U -- 0.050 U 0.010 U 0.069 0.12 0.054 -- -- -- -- -- -- --

cis-1,3-Dichloropropene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Cumene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibenz[a,h]anthracene -- -- 0.21 0.14 0.15 0.010 U 0.10 -- 0.050 U 0.010 U 0.010 U 0.010 U 0.010 U -- -- -- -- -- -- --

Dibenzofuran -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibromomethane (Methylene Bromide) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dibutyl-n-butyl Phthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dichlorodifluoromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Diethyl Phthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Dimethyl Phthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Di-n-octyl Phthalate -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Semi-Volatile Organic Compounds (mg/kg)
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Table L-1:  Results for Soil Samples

P-1-B P-1-E P-1-N P-1-S P-1-W SVP-1SO SVP-2SO TP01 TP02 TP02-1

(1-2.5' bgs) (3-4.5' bgs) (6.5-8' bgs) (9-10' bgs) (6.5-7.5' bgs) (10.5-12' bgs) (12.4-14' bgs) (12.5-14' bgs) (7' bgs) (2.5' bgs) (3' bgs) (3' bgs) (2.5' bgs) (3-5' bgs) (4-6' bgs) (2-2.5' bgs) (2-2.5' bgs) (10' bgs) (1.5' bgs) (2.5' bgs)

TP02-2

Site ID
(Depth)

Constituent

MW24S MW25S

Fluoranthene -- -- -- -- -- -- -- -- 0.050 U 0.010 U 0.053 0.21 0.038 -- -- -- -- -- -- --

Fluorene -- -- -- -- -- -- -- -- 0.050 U 0.010 U 0.010 0.024 0.010 U -- -- -- -- -- -- --

Hexachlorobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Hexachlorobutadiene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Hexachlorocyclopentadiene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Hexachloroethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Indeno[1,2,3-cd]pyrene -- -- 0.60 0.36 0.45 0.34 0.010 U -- 0.050 U 0.010 U 0.038 0.047 0.010 U -- -- -- -- -- -- --

Isophorone -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Naphthalene -- -- 0.050 0.15 0.19 0.020 0.010 U -- 0.050 U 0.010 U 0.015 0.039 0.010 U 0.42 150 -- -- -- -- --

n-Butylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Nitrobenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

N-Nitroso-di-N-propylamine -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

N-Nitrosodiphenylamine -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

o-Chlorotoluene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

o-Cresol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

p-Chloroaniline -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

p-chloro-m-Cresol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

p-Chlorotoluene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

p-Cresol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pentachlorophenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Phenanthrene -- -- -- -- -- -- -- -- 0.050 U 0.010 U 0.050 0.23 0.041 -- -- -- -- -- -- --

Phenol -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Propyl benzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Pyrene -- -- -- -- -- -- -- -- 0.050 U 0.010 U 0.069 0.27 0.049 -- -- -- -- -- -- --

sec-Butylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

tert-Butylbenzene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

trans-1,3-Dichloropropene -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Trichlorofluoromethane -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Total cPAHs (1) -- -- 0.90 0.26 0.56 0.050 0.13 -- 0.076 U 0.015 U 0.023 0.13 0.0093 -- -- -- -- -- -- --

Total Naphthalenes -- -- 0.11 0.20 0.23 0.048 0.030 U -- 0.10 U 0.020 U 0.026 0.064 0.020 U 0.42 150 -- -- -- -- --

1,2,3,4,6,7,8-HpCDD 30 83 13,000 240 -- -- -- -- -- -- -- -- -- -- -- 8,800 D 6,700 D 0.51 4,600 210

1,2,3,4,6,7,8-HpCDF 5.0 J 25 2,000 70 -- -- -- -- -- -- -- -- -- -- -- 3,100 D 2,600 D 0.085 U 2,000 63

1,2,3,4,7,8,9-HpCDF 0.69 U 1.7 J 190 8.6 J -- -- -- -- -- -- -- -- -- -- -- 210 D 270 D 0.11 U 160 5.4

1,2,3,4,7,8-HxCDD 0.50 U 1.7 J 260 20 -- -- -- -- -- -- -- -- -- -- -- 85 59 0.10 U 36 2.1

1,2,3,4,7,8-HxCDF 0.46 U 0.30 UI 430 17 -- -- -- -- -- -- -- -- -- -- -- 460 1,800 0.099 U 320 21

1,2,3,6,7,8-HxCDD 1.1 J 4.8 J 550 31 -- -- -- -- -- -- -- -- -- -- -- 380 420 0.086 U 170 6.8

1,2,3,6,7,8-HxCDF 0.47 U 2.0 J 3.4 UE 15 -- -- -- -- -- -- -- -- -- -- -- 150 330 0.10 U 1.9 U 4.5

1,2,3,7,8,9-HxCDD 0.68 J 3.4 J 400 28 -- -- -- -- -- -- -- -- -- -- -- 150 110 0.098 U 78 3.9

1,2,3,7,8,9-HxCDF 0.55 U 0.48 J 120 6.2 J -- -- -- -- -- -- -- -- -- -- -- 9.1 19 0.11 U 66 2.7

1,2,3,7,8-PeCDD 0.36 U 2.3 J 390 39 -- -- -- -- -- -- -- -- -- -- -- 69 53 0.13 U 19 1.7

1,2,3,7,8-PeCDF 0.42 U 0.31 UI 120 25 -- -- -- -- -- -- -- -- -- -- -- 54 130 0.16 U 19 1.5

2,3,4,6,7,8-HxCDF 0.43 U 2.1 J 250 16 -- -- -- -- -- -- -- -- -- -- -- 90 140 0.081 U 59 3.7

2,3,4,7,8-PeCDF 0.36 U 2.5 J 360 31 -- -- -- -- -- -- -- -- -- -- -- 130 550 0.094 U 110 6.2

2,3,7,8-TCDD 0.33 U 0.13 UI 76 10.0 -- -- -- -- -- -- -- -- -- -- -- 24 9.3 0.17 U 3.3 0.22

2,3,7,8-TCDF 0.48 U 2.0 210 32 -- -- -- -- -- -- -- -- -- -- -- 25 CON 55 CON 0.14 U 11 0.75

OCDD 280 610 85,000 780 -- -- -- -- -- -- -- -- -- -- -- 66,000 D 82,000 D 3.6 50,000 1,900

OCDF 11 110 7,400 170 -- -- -- -- -- -- -- -- -- -- -- 12,000 D 2,900 D 0.41 6,800 330

Total Dioxins/Furans (1) 1.2 J 6.1 J 979 79 J -- -- -- -- -- -- -- -- -- -- -- 430 DCON 646 DCON 0.21 215 12

Semi-Volatile Organic Compounds (mg/kg)

Total Dioxins/Furans (ng/kg)
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Table L-1:  Results for Soil Samples

P-1-B P-1-E P-1-N P-1-S P-1-W SVP-1SO SVP-2SO TP01 TP02 TP02-1

(1-2.5' bgs) (3-4.5' bgs) (6.5-8' bgs) (9-10' bgs) (6.5-7.5' bgs) (10.5-12' bgs) (12.4-14' bgs) (12.5-14' bgs) (7' bgs) (2.5' bgs) (3' bgs) (3' bgs) (2.5' bgs) (3-5' bgs) (4-6' bgs) (2-2.5' bgs) (2-2.5' bgs) (10' bgs) (1.5' bgs) (2.5' bgs)

TP02-2

Site ID
(Depth)

Constituent

MW24S MW25S

Aroclor 1016 -- -- -- -- -- -- -- -- 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U -- -- -- -- -- -- --

Aroclor 1221 -- -- -- -- -- -- -- -- 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U -- -- -- -- -- -- --

Aroclor 1232 -- -- -- -- -- -- -- -- 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U -- -- -- -- -- -- --

Aroclor 1242 -- -- -- -- -- -- -- -- 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U -- -- -- -- -- -- --

Aroclor 1248 -- -- -- -- -- -- -- -- 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U -- -- -- -- -- -- --

Aroclor 1254 -- -- -- -- -- -- -- -- 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U -- -- -- -- -- -- --

Aroclor 1260 -- -- -- -- -- -- -- -- 0.10 U 0.10 U 0.10 U 0.10 U 0.10 U -- -- -- -- -- -- --

Arsenic -- -- 1.8 4.8 4.1 4.9 -- 3.1 -- -- -- -- -- -- -- -- -- -- -- --

Barium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Cadmium -- -- 0.76 0.54 0.75 0.52 -- 0.32 -- -- -- -- -- -- -- -- -- -- -- --

Chromium (VI) -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Chromium, Total -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Copper -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Lead -- -- 54 34 108 17 -- 2.5 -- -- -- -- -- -- -- -- -- -- -- --

Mercury -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Nickel -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Selenium -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Silver -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:

--: Not analyzed

Results that are italicized are no longer in place.

Qualifier

B: Less than 10x higher than the method blank level

CON: Confirmation analysis

D: Result obtained from analysis of diluted sample

E: Exceeds calibration range

I: Interference present

J: Estimated value

P: Polychlorinated diphenyl ether interference

U: Not detected at shown concentration

Polychlorinated Biphenyls (mg/kg)

Metals (mg/kg)

Results are shown as two significant figures in standard notation with the exception that numbers greater than 100 are rounded to a whole number and dioxins/furans are shown in scientific notation to two significant figures.
(1) Compound totaling was performed in accordance with Ecology's amendments to MTCA (Ecology 2001a).  For congeners that occur at the Site (detected in any medium), but not detected in that sample, a value of half the detection limit was assigned.  For congeners that do not occur at the Site (not detected in any medium), a value of zero was assigned.  In the 
case of cPAHs, all congeners were detected at least once in soil and groundwater.  In the case of total dioxins/furans, all congeners were detected at least once in soil.  Therefore, cPAHs and total dioxins/furans that were not detected were assigned a value of half the detection limit.
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Lab Report(s) Associated with 
Sample Location SVP-2SO 



Client: PIONEER TECHNOLOGIES CORPORATION

Attn: TROY BUSSEY

Address: 5205 CORPORATE CENTER COURT

LACEY, WA 98503

Analytical Results Report

Batch #: 130513021

Project Name: EAST BAY - SOIL TO 1A 
PATHWAY

1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

130513021-002Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 5/7/2013

Sampling Time 1:45 PM

Date/Time Received 5/9/2013

Sample Location

SO-SVP-2SO-050713-4-6

11:00 AM

Comments

mg/Kg SAT5/20/2013Gasoline NWTPHG1100 5

Percent SAT5/22/2013%moisture %moisture17

Surrogate Data

Surrogate Standard Percent Recovery Control Limits

Sample Number 130513021-002

Method

4-Bromofluorobenzene 104.0 50-150NWTPHG

Authorized Signature

John Coddington, Lab Manager

MCL EPA's Maximum Contaminant Level

ND Not Detected

PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.

Page 2 of  2Tuesday, May 28, 2013

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: PIONEER TECHNOLOGIES CORPORATION

Attn: TROY BUSSEY

Address: 5205 CORPORATE CENTER COURT

LACEY, WA 98503

Analytical Results Report

Batch #: 130513021

Project Name: EAST BAY - SOIL TO 1A 
PATHWAY

Quality Control Data

1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Lab Control Sample

LCS Result LCS Spike AR %Rec Analysis DateUnits Prep Date

5/20/2013Gasoline 1 106.01.06 70-130mg/kg 5/20/2013

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

5/20/2013Gasoline 73.5 96.771.1 mg/kg 5.6 0-25 5/20/2013

Parameter %Rec

Matrix Spike

Sample Number
MS

Result
MS

Spike
AR

%Rec Analysis DateUnits
Sample
Result Prep Date

130513021-001 5/20/2013Gasoline 73.5 91.467.2 60-140mg/kgND 5/20/2013

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

5/20/2013Gasoline ND mg/Kg 5 5/20/2013

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 1 of  1Tuesday, May 28, 2013

Comments:

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: PIONEER TECHNOLOGIES CORPORATION

Attn: TROY BUSSEY

Address: 5205 CORPORATE CENTER COURT

LACEY, WA 98503

Analytical Results Report

Batch #: 130513021

Project Name: EAST BAY - SOIL TO 1A 
PATHWAY

1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

130513021-001Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 5/7/2013

Sampling Time 1:30 PM

Date/Time Received 5/9/2013

Sample Location

SO-SVP-1SO-050713-3-5

11:00 AM

Comments

mg/kg SAT5/20/20131,2,4-Trimethylbenzene EPA 8260B0.00951 0.005

mg/kg SAT5/20/20131,2-Dibromoethane EPA 8260BND 0.001

mg/kg SAT5/20/20131,2-Dichloroethane EPA 8260BND 0.005

mg/kg SAT5/20/20131,3,5-Trimethylbenzene EPA 8260BND 0.005

mg/kg SAT5/20/2013Benzene EPA 8260BND 0.005

mg/kg SAT5/20/2013Ethylbenzene EPA 8260BND 0.005

mg/kg SAT5/20/2013m+p-Xylene EPA 8260B0.00641 0.005

mg/kg SAT5/20/2013methyl-t-butyl ether (MTBE) EPA 8260BND 0.005

mg/kg SAT5/20/2013Naphthalene EPA 8260B0.417 0.005

mg/kg SAT5/20/2013o-Xylene EPA 8260BND 0.005

mg/kg SAT5/20/2013Toluene EPA 8260BND 0.005

mg/kg SAT5/22/2013n-Hexane EPA 8260BND 0.005

Percent SAT5/22/2013%moisture %moisture20.9

Surrogate Data

Surrogate Standard Percent Recovery Control Limits

Sample Number 130513021-001

Method

1,2-Dichlorobenzene-d4 106.4 70-130EPA 8260B

4-Bromofluorobenzene 100.0 70-130EPA 8260B

Toluene-d8 100.4 70-130EPA 8260B

Page 1 of  2Tuesday, May 28, 2013

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Client: PIONEER TECHNOLOGIES CORPORATION

Attn: TROY BUSSEY

Address: 5205 CORPORATE CENTER COURT

LACEY, WA 98503

Analytical Results Report

Batch #: 130513021

Project Name: EAST BAY - SOIL TO 1A 
PATHWAY

1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

130513021-002Sample Number

Matrix Soil

Parameter Result Units Analysis Date Analyst Method QualifierPQL

Client Sample ID

Sampling Date 5/7/2013

Sampling Time 1:45 PM

Date/Time Received 5/9/2013

Sample Location

SO-SVP-2SO-050713-4-6

11:00 AM

Comments

mg/kg SAT5/20/20131,2,4-Trimethylbenzene EPA 8260B0.938 0.005

mg/kg SAT5/20/20131,2-Dibromoethane EPA 8260BND 0.001

mg/kg SAT5/20/20131,2-Dichloroethane EPA 8260BND 0.005

mg/kg SAT5/20/20131,3,5-Trimethylbenzene EPA 8260B0.286 0.005

mg/kg SAT5/20/2013Benzene EPA 8260BND 0.005

mg/kg SAT5/20/2013Ethylbenzene EPA 8260B0.115 0.005

mg/kg SAT5/20/2013m+p-Xylene EPA 8260B0.216 0.005

mg/kg SAT5/20/2013methyl-t-butyl ether (MTBE) EPA 8260BND 0.005

mg/kg SAT5/20/2013Naphthalene EPA 8260B150 0.005

mg/kg SAT5/20/2013o-Xylene EPA 8260B0.154 0.005

mg/kg SAT5/20/2013Toluene EPA 8260BND 0.005

mg/kg SAT5/22/2013n-Hexane EPA 8260BND 0.005

Percent SAT5/22/2013%moisture %moisture17

Surrogate Data

Surrogate Standard Percent Recovery Control Limits

Sample Number 130513021-002

Method

1,2-Dichlorobenzene-d4 112.4 70-130EPA 8260B

4-Bromofluorobenzene 101.6 70-130EPA 8260B

Toluene-d8 100.8 70-130EPA 8260B

Authorized Signature

John Coddington, Lab Manager

MCL EPA's Maximum Contaminant Level

ND Not Detected

PQL Practical Quantitation Limit

This report shall not be reproduced except in full, without the written approval of the laboratory.
The results reported relate only to the samples indicated.
Soil/solid results are reported on a dry-weight basis unless otherwise noted.

Page 2 of  2Tuesday, May 28, 2013

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
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Client: PIONEER TECHNOLOGIES CORPORATION

Attn: TROY BUSSEY

Address: 5205 CORPORATE CENTER COURT

LACEY, WA 98503

Analytical Results Report

Batch #: 130513021

Project Name: EAST BAY - SOIL TO 1A 
PATHWAY

Quality Control Data

1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter %Rec

Lab Control Sample

LCS Result LCS Spike AR %Rec Analysis DateUnits Prep Date

5/20/2013Toluene 0.01 106.00.0106 77-123mg/kg 5/20/2013

5/20/2013o-Xylene 0.01 105.00.0105 77-121mg/kg 5/20/2013

5/20/2013Ethylbenzene 0.01 107.00.0107 76-124mg/kg 5/20/2013

5/20/2013Benzene 0.01 104.00.0104 83-127mg/kg 5/20/2013

Parameter %Rec

Matrix Spike Duplicate
MSD

Result
MSD
Spike Analysis DateUnits %RPD

AR
%RPD Prep Date

5/20/2013Toluene 0.5 95.60.478 mg/kg 5.7 0-25 5/20/2013

5/20/2013o-Xylene 0.5 97.60.488 mg/kg 4.8 0-25 5/20/2013

5/20/2013Ethylbenzene 0.5 97.00.485 mg/kg 5.6 0-25 5/20/2013

5/20/2013Benzene 0.5 95.00.475 mg/kg 5.3 0-25 5/20/2013

Parameter %Rec

Matrix Spike

Sample Number
MS

Result
MS

Spike
AR

%Rec Analysis DateUnits
Sample
Result Prep Date

130516026-002A 5/20/2013Toluene 0.5 101.20.506 62-138mg/kgND 5/20/2013

130516026-002A 5/20/2013o-Xylene 0.5 102.40.512 64-136mg/kgND 5/20/2013

130516026-002A 5/20/2013Ethylbenzene 0.5 102.60.513 66-131mg/kgND 5/20/2013

130516026-002A 5/20/2013Benzene 0.5 100.20.501 65-139mg/kgND 5/20/2013

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

5/20/20131,2,4-Trimethylbenzene ND mg/kg 0.005 5/20/2013

5/20/20131,2-Dibromoethane ND mg/kg 0.001 5/20/2013

5/20/20131,2-Dichloroethane ND mg/kg 0.005 5/20/2013

5/20/20131,3,5-Trimethylbenzene ND mg/kg 0.005 5/20/2013

5/20/2013Benzene ND mg/kg 0.005 5/20/2013

5/20/2013Ethylbenzene ND mg/kg 0.005 5/20/2013

5/20/2013m+p-Xylene ND mg/kg 0.005 5/20/2013

5/20/2013methyl-t-butyl ether (MTBE) ND mg/kg 0.005 5/20/2013

5/20/2013Naphthalene ND mg/kg 0.005 5/20/2013

5/20/2013o-Xylene ND mg/kg 0.005 5/20/2013

Page 1 of  2Tuesday, May 28, 2013

Comments:

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
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Client: PIONEER TECHNOLOGIES CORPORATION

Attn: TROY BUSSEY

Address: 5205 CORPORATE CENTER COURT

LACEY, WA 98503

Analytical Results Report

Batch #: 130513021

Project Name: EAST BAY - SOIL TO 1A 
PATHWAY

Quality Control Data

1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Parameter

Method Blank

Result Analysis DateUnits PQL Prep Date

5/20/2013Toluene ND mg/kg 0.005 5/20/2013

AR Acceptable Range
ND Not Detected
PQL Practical Quantitation Limit
RPD Relative Percentage Difference

Page 2 of  2Tuesday, May 28, 2013

Comments:

Certifications held by Anatek Labs ID:  EPA:ID00013; AZ:0701; CO:ID00013; FL(NELAP):E87893; ID:ID00013; IN:C-ID-01; KY:90142; MT:CERT0028; NM: ID00013; OR:ID200001-002; WA:C595
Certifications held by Anatek Labs WA:  EPA:WA00169; ID:WA00169; WA:C585; MT:Cert0095



Login Report

1282 Alturas Drive  •  Moscow, ID  83843  •  (208) 883-2839 •  Fax (208) 882-9246  •  email moscow@anateklabs.com

504 E Sprague Ste. D •  Spokane WA 99202  • (509) 838-3999 • Fax (509) 838-4433 •  email spokane@anateklabs.com

Order ID: 130513021Customer Name: PIONEER TECHNOLOGIES CORPORATION

5205 CORPORATE CENTER COURT

Contact Name: TROY BUSSEY

Comment:

Order Date: 5/13/2013

Project Name: EAST BAY - SOIL TO 1A 
PATHWAY

LACEY WA 98503

Sample #: 130513021-001

Date Collected: 5/7/2013

Date Received: 5/9/2013 11:00:00 AM

Customer Sample #: SO-SVP-1SO-050713-3-5

Comment:

Collector:

Matrix: SoilQuantity: 3

Recv'd:

Test Method Due Date PriorityLab

%Moisture 5/21/2013%moistureM

TPHG-NW 5/21/2013NWTPHGM

VOLATILES 8260 5/21/2013EPA 8260BM

VOLATILES MISC GC/MS 5/21/2013EPA 8260BM

Sample #: 130513021-002

Date Collected: 5/7/2013

Date Received: 5/9/2013 11:00:00 AM

Customer Sample #: SO-SVP-2SO-050713-4-6

Comment:

Collector:

Matrix: SoilQuantity: 1

Recv'd:

Test Method Due Date PriorityLab

%Moisture 5/21/2013%moistureM

TPHG-NW 5/21/2013NWTPHGM

VOLATILES 8260 5/21/2013EPA 8260BM

VOLATILES MISC GC/MS 5/21/2013EPA 8260BM



Order ID: 130513021Customer Name: PIONEER TECHNOLOGIES CORPORATION

5205 CORPORATE CENTER COURT

Contact Name: TROY BUSSEY

Comment:

Order Date: 5/13/2013

Project Name: EAST BAY - SOIL TO 1A 
PATHWAY

LACEY WA 98503

SAMPLE CONDITION RECORD

Samples received in a cooler? Yes       

Samples received intact? Yes       

What is the temperature inside the cooler? 4.4       

Samples received with a COC? Yes       

Samples received within holding time? Yes       

Are all sample bottles properly preserved? Yes       

Are VOC samples free of headspace? N/A       

Is there a trip blank to accompany VOC samples? N/A       

Labels and chain agree? Yes       





 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Lab Report(s) Associated with 
Sample Location MW24S 







Pioneer Technologies Corporation

Project: East Bay  PH2 RI

DAL Number: 090610-08

Sample Identification
Blank

MW21S-061209-
0.5-1.5

MW23S-
061209-5-6

MW23S-061209-
9-10.5

MW24S-
061209-6.5-8

MW24S-061209-
6.5-8 Dup.

MW24S-
061209-9-10

MW25S-061209-
6.5-7.5

Percent Solids (%) n/a 88.5 71.9 39.9 23.2 23.2 49.0 52.3

Date Extracted CAS MRL 6/15/2009 6/15/2009 6/15/2009 6/15/2009 6/15/2009 6/15/2009 6/15/2009 6/15/2009

Date Anlayzed Number (mg/kg) 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009

Benzo(a)anthracene 56-55-3 0.01 nd 0.03 0.03 0.33 0.50 0.50 0.08 0.33

Benzo(a)pyrene 50-32-8 0.01 nd 0.13 0.13 0.46 0.70 0.71 0.20 0.42

Benzo(b)fluoranthene 205-99-2 0.01 nd nd nd 0.34 0.42 0.44 0.02 0.35

Benzo(k)fluoranthene 207-08-9 0.01 nd nd nd 0.19 0.21 0.21 0.03 0.11

Chrysene 218-01-9 0.01 nd nd nd 0.43 0.58 0.58 0.06 0.48

Dibenzo(a,h)anthracene 53-70-3 0.01 nd nd 0.12 0.19 0.21 0.21 0.14 0.15

Ideno(1,2,3-cd)pyrene 193-39-5 0.01 nd 0.26 0.28 0.55 0.60 0.60 0.36 0.45

1-Methylnaphthalene 90-12-0 0.01 nd 0.03 nd 0.14 0.02 0.02 0.02 0.01

2-Methylnaphthalene 91-57-6 0.01 nd 0.06 nd 0.14 0.04 0.04 0.03 0.03

Naphthalene 91-20-3 0.01 nd 0.05 nd nd 0.05 0.05 0.15 0.19

Surrogate Recovery (%)

2-Fluorophenol 96.8 120 76.1 126 73.9 73.4 55.2 74.8

Phenol-d6 107 128 81.4 133 79.1 78.1 60 80.6

Nitrobenzene-d5 85.5 119 62.4 123 60.8 68.4 63.8 59.9

2-Fluorobiphenol 103 119 62.3 120 61.7 66.0 60.9 58.0

2,4,6-Tribromophenol 111 124 99.3 130 91.5 92.1 75.7 99.1

Terphenyl-d14 118 120 65.6 124 63.5 63.5 63.1 58.6

Data Flags

WA-DOE-Laboratory Certification No.: C2013

"nd" indicates the analyte was not detected at or above the listed Method Reporting Limit.

"n/a" indicates not applicable

Sample results based on dry weight.

Analyst: T. McCall

Data reviewed by: R Lewis 

Comments and Explanations: None

page 1 of 2

ANALYTICAL RESULTS FOR THE ANALYSIS OF SEMI-VOLATILE COMPOUNDS IN SOIL BY EPA METHOD 8270



Pioneer Technologies Corporation

Project: East Bay  PH2 RI

DAL Number: 090610-08

Sample Identification
MW25S-

061209-10.5-12
MW25S-061209-

12.4-14
LCS 090618-MS 090618-MSD

MW24S-061209-
6.5-8 Dup.

Percent Solids (%) 64.4 84.4 n/a n/a n/a 23.2

Date Extracted CAS MRL 6/15/2009 6/15/2009 6/15/2009 6/15/2009 6/15/2009 6/15/2009

Date Anlayzed Number (mg/kg) 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009 6/18/2009

Benzo(a)anthracene 56-55-3 0.01 0.07 0.02 105% 107% 106% 0.50

Benzo(a)pyrene 50-32-8 0.01 nd 0.12 n/a n/a n/a 0.71

Benzo(b)fluoranthene 205-99-2 0.01 nd nd n/a n/a n/a 0.44

Benzo(k)fluoranthene 207-08-9 0.01 0.02 nd n/a n/a n/a 0.21

Chrysene 218-01-9 0.01 0.10 nd 104% 113% 112% 0.58

Dibenzo(a,h)anthracene 53-70-3 0.01 nd 0.10 n/a n/a n/a 0.21

Ideno(1,2,3-cd)pyrene 193-39-5 0.01 0.34 nd 75.8% 77.4% 72.6% 0.60

1-Methylnaphthalene 90-12-0 0.01 nd nd n/a n/a n/a 0.02

2-Methylnaphthalene 91-57-6 0.01 0.02 nd n/a n/a n/a 0.04

Naphthalene 91-20-3 0.01 0.02 nd n/a n/a n/a 0.05

Surrogate Recovery (%)

2-Fluorophenol 76.9 66.1 119 126 126 73.4

Phenol-d6 82.0 70.7 126 133 133 78.1

Nitrobenzene-d5 63.1 67.1 107 104 103 68.4

2-Fluorobiphenol 61.5 65.0 82.7 81.6 81.9 66.0

2,4,6-Tribromophenol 95.9 84.6 128 125 124 92.1

Terphenyl-d14 63.0 69.7 108 107 106 63.5

Data Flags

WA-DOE-Laboratory Certification No.: C2013

"nd" indicates the analyte was not detected at or above the listed Method Reporting Limit.

"n/a" indicates not applicable

Sample results based on dry weight.

Analyst: T. McCall

Data reviewed by: R Lewis

Comments and Explanations: None
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Pioneer Technologies Corporation

Project: East Bay  PH2 RI

DAL Number: 090610-08

Sample Identification Date Analyzed
Percent
Solids
(%)

Diesel
NWTPH-Dx

(mg/kg)

Heavy Oil 
NWTPH-Dx

(mg/kg)

Surrogate
Recovery

2-FBP
(%)

Data Flags

Method Blank 6/15/2009 n/a nd nd 100

MW23S-061209-5-6 6/15/2009 71.9 1160 nd 120 (1)

MW23S-061209-9-10.5 6/15/2009 39.9 nd nd 112

MW24S-061209-6.5-8 6/15/2009 23.2 nd 494 113

MW24S-061209-9-10 6/15/2009 49.0 nd 418 110

MW25S-061209-6.5-7.5 6/15/2009 52.3 nd 2020 99.3

MW25S-061209-10.5-12 6/15/2009 64.4 nd 1070 101

MW25S-061209-12.4-14 6/15/2009 84.4 nd nd 98.3

LCS 6/15/2009 n/a 105% n/a n/a

090615-MS 6/15/2009 n/a 121% n/a n/a

090615-MSD 6/15/2009 n/a 110% n/a n/a

Method Reporting Limits 25 100

WA-DOE-Laboratory Certification No.: C2013

"nd" indicates the analyte was not detected at or above the listed Method Reporting Limit.

"n/a" indicates not applicable

Sample results based on dry weight.

Comments and Explanations: (1) indicates atypical diesel pattern.

Analyst: T. McCall

Data reviewed by: R. Lewis 

page 1 of 1
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Pioneer Technologies Corporation

Project: East Bay  PH2 RI

DAL Number: 090610-08

Sample Identification Date Analyzed
Percent Solids

(%)

Benzene
EPA 8021B

(mg/kg)

Toluene
EPA 8021B

(mg/kg)

Ethylbenzene
EPA 8021B 

(mg/kg)

m&p-Xylene
EPA 8021B 

(mg/kg)

o-Xylene
EPA 8021B

(mg/kg)

Gasoline
NWTPH-Gx

(mg/kg)

Surrogate
Recovery

BFB
(%)

Data Flags

Method Blank 6/16/2009 n/a nd nd nd nd nd nd 97.7

Method Blank 6/17/2009 n/a nd nd nd nd nd nd 86.0

MW21S-061209-2.5-4 6/16/2009 81.5 nd nd nd nd nd nd 76.8

MW23S-061209-5-6 6/16/2009 71.9 nd nd nd nd nd nd 81.6

MW23S-061209-9-10.5 6/16/2009 39.9 nd nd nd nd nd nd 68.6

MW24S-061209-6.5-8 6/16/2009 23.2 nd nd nd nd nd nd 87.2

MW24S-061209-9-10 6/16/2009 49.0 nd nd nd nd nd nd 87.8

MW25S-061209-6.5-7.5 6/17/2009 52.3 nd nd nd nd nd nd 66.5

MW25S-061209-10.5-12 6/17/2009 64.4 nd nd nd nd nd nd 102

MW25S-061209-12.4-14 6/17/2009 84.4 nd nd nd nd nd nd 83.1

090616-LCS 6/16/2009 n/a 108% 122% 120% 98.9% 105% 94.9% n/a

090617-MS 6/17/2009 n/a 104% 101% 95.2% 110% 97.3% 108% n/a

Method Reporting Limits 0.05 0.10 0.10 0.10 0.10 5.0

WA-DOE-Laboratory Certification No.: C2013

"nd" indicates the analyte was not detected at or above the listed Method Reporting Limit.

"n/a" indicates not applicable

Sample results based on dry weight.

Comments and Explanations: None

Analyst: T. McCall

Data reviewed by: R Lewis

ANALYTICAL RESULTS FOR THE ANALYSIS OF GASOLINE RANGE ORGANICS IN SOIL

page 1 of 1



Pioneer Technologies Corporation
Project: East Bay  PH2 RI

DAL Number: 090610-08

Sample Identification Date Analyzed Percent Solids Arsenic                      (As)
Cadmium

(Cd)
Lead                          (Pb)

Chemical Abstract Number (CAS) 7440-38-2 7440-43-9 7439-92-1

Units (%)  (mg/kg)  (mg/kg)  (mg/kg)

Method Blank 6/18/2009 n/a nd nd nd
MW23S-061209-5-6 6/26/2009 71.9 nd 0.65 0.46
MW23S-061209-9-10.5 6/18/2009 39.9 8.55 0.45 71.2
MW24S-061209-6.5-8 6/18/2009 23.2 1.76 0.76 53.5
MW24S-061209-9-10 6/18/2009 49.0 4.79 0.54 34.3
MW25S-061209-6.5-7.5 6/18/2009 52.3 4.10 0.75 108
MW25S-061209-10.5-12 6/18/2009 64.4 4.85 0.52 17.4
MW25S-061209-12.4-14 6/18/2009 84.4 3.07 0.32 2.54
LCS 6/18/2009 n/a 104% 101% 104%

090618-MS 6/18/2009 n/a MI 99.2% MI

090618-MSD 6/18/2009 n/a MI 97.9% MI
Method Reporting Limits 0.25 0.25 0.25

WA-DOE-Laboratory Certification No.: C2013
"nd" indicates the analyte was not detected at or above the listed Method Reporting Limit.

"n/a" indicates not applicable
"MI" indicates Matrix Interference
Sample results based on dry weight.
Comments and Explanations: None

Analyst: T. McCall
Data reviewed by: R Lewis

ANALYTICAL RESULTS FOR THE ANALYSIS OF HEAVY METALS IN SOIL BY EPA METHOD 6020 A

page 1 of 1
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Pace Analytical Services, Inc.
1700 Elm Street

Minneapolis, MN 55414
Phone: 612.607.1700

Fax: 612.607.6444

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.

This report presents the results from the analyses performed on seven samples submitted by a
representative of Pioneer Technologies Corporation. The samples were analyzed for the presence or
absence of polychlorodibenzo-p-dioxins (PCDDs) and polychlorodibenzofurans (PCDFs) using a modified
version of USEPA Method 8290.  Reporting limits were based on signal-to-noise calculations.

The recoveries of the isotopically-labeled PCDD/PCDF internal standards in the sample extracts ranged
from 20-111%.  With the exceptions of eleven low values, which were flagged "P" on the results tables,
the labeled standard recoveries obtained for this project were within the 40-135% target range specified in
Method 8290.  Also, since the quantification of the native 2,3,7,8-substituted congeners was based on
isotope dilution, the data were automatically corrected for variation in recovery and accurate values were
obtained.

In some cases, interfering substances impacted the determinations of PCDD or PCDF congeners.  The
affected values were flagged "I" where incorrect isotope ratios were obtained, or "E" where polychlorinated
diphenyl ethers were present.

A laboratory method blank was prepared and analyzed with the sample batch as part of our routine quality
control procedures.  The results show the blank to contain trace levels of selected congeners.  These
were below the calibration range of the method.  The levels reported for the affected congeners in the field
samples were higher than the corresponding blank levels by one or more orders of magnitude.  These
results indicate that the sample processing steps did not contribute significantly to the levels reported for
the field samples.

A laboratory spike sample was also prepared with the sample batch using clean sand that had been
fortified with native standard materials.  The results show that the spiked native compounds were
recovered at 89-115%.  These results indicate a high degree of accuracy for these determinations.  Matrix
spikes were prepared with the sample batch using sample material from a separate project; results from
these analyses will be provided upon request.

DISCUSSION

Page 2 of 16Report No.....1097191_8290



Appendix A

Sample  Management
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Appendix B

Sample Analysis  Summary
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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.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID MW23S-061209-5-6
1097191005
F90624B_12
BAL

26.7
15.1 g

11.1 g
F90501
F90624A_16 &  F90624B_16
BLANK-20384

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
06/12/2009
06/13/2009
06/19/2009
06/25/2009  03:10

Client - Pioneer Technologies  Corporation
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

RL Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

2,3,7,8-TCDF ND 0.48 2,3,7,8-TCDF-13C 2.00 75-----
Total TCDF ND 0.48 2,3,7,8-TCDD-13C 2.00 74-----

1,2,3,7,8-PeCDF-13C 2.00 68
2,3,7,8-TCDD ND 0.64 2,3,4,7,8-PeCDF-13C 2.00 68-----
Total  TCDD ND 0.64 1,2,3,7,8-PeCDD-13C 2.00 75-----

1,2,3,4,7,8-HxCDF-13C 2.00 86
1,2,3,7,8-PeCDF ----- 0.69 1,2,3,6,7,8-HxCDF-13C 2.00 76E1.9
2,3,4,7,8-PeCDF ND 0.66 2,3,4,6,7,8-HxCDF-13C 2.00 78-----
Total PeCDF 2.1 0.68 1,2,3,7,8,9-HxCDF-13C 2.00 74J-----

1,2,3,4,7,8-HxCDD-13C 2.00 82
1,2,3,7,8-PeCDD ND 0.42 1,2,3,6,7,8-HxCDD-13C 2.00 75-----
Total PeCDD 1.0 0.42 1,2,3,4,6,7,8-HpCDF-13C 2.00 45J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 29 P
1,2,3,4,7,8-HxCDF ND 0.71 1,2,3,4,6,7,8-HpCDD-13C 2.00 35----- P
1,2,3,6,7,8-HxCDF ND 0.71 OCDD-13C 4.00 20----- P
2,3,4,6,7,8-HxCDF ND 0.62-----
1,2,3,7,8,9-HxCDF ND 0.72 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 7.1 0.69 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ND 0.64 2,3,7,8-TCDD-37Cl4 0.20 80-----
1,2,3,6,7,8-HxCDD ND 0.92-----
1,2,3,7,8,9-HxCDD ND 0.61-----
Total HxCDD 3.2 0.73 J-----

1,2,3,4,6,7,8-HpCDF 3.5 0.68 Total  2,3,7,8-TCDDJ-----
1,2,3,4,7,8,9-HpCDF ND 0.80 Equivalence: 1.1 ng/Kg-----
Total HpCDF 9.9 0.74 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 13.0 1.60-----
Total  HpCDD 25.0 1.60-----

OCDF 10.0 4.80-----
OCDD 95.0 4.30-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration
RL = Reporting  Limit.

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Value below calibration range
P = Recovery outside target range
E = PCDE  Interference
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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.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID MW24S-061209-1-2.5
1097191007
F90624B_13
BAL

7.8
10.5 g

9.69 g
F90501
F90624A_16 &  F90624B_16
BLANK-20384

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
06/12/2009
06/13/2009
06/19/2009
06/25/2009  03:58

Client - Pioneer Technologies  Corporation
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

RL Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

2,3,7,8-TCDF ND 0.48 2,3,7,8-TCDF-13C 2.00 66-----
Total TCDF ND 0.48 2,3,7,8-TCDD-13C 2.00 67-----

1,2,3,7,8-PeCDF-13C 2.00 66
2,3,7,8-TCDD ND 0.33 2,3,4,7,8-PeCDF-13C 2.00 68-----
Total  TCDD ND 0.33 1,2,3,7,8-PeCDD-13C 2.00 72-----

1,2,3,4,7,8-HxCDF-13C 2.00 70
1,2,3,7,8-PeCDF ND 0.42 1,2,3,6,7,8-HxCDF-13C 2.00 60-----
2,3,4,7,8-PeCDF ND 0.36 2,3,4,6,7,8-HxCDF-13C 2.00 65-----
Total PeCDF 1.40 0.39 1,2,3,7,8,9-HxCDF-13C 2.00 66J-----

1,2,3,4,7,8-HxCDD-13C 2.00 64
1,2,3,7,8-PeCDD ND 0.36 1,2,3,6,7,8-HxCDD-13C 2.00 64-----
Total PeCDD ND 0.36 1,2,3,4,6,7,8-HpCDF-13C 2.00 48-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 43
1,2,3,4,7,8-HxCDF ND 0.46 1,2,3,4,6,7,8-HpCDD-13C 2.00 42-----
1,2,3,6,7,8-HxCDF ND 0.47 OCDD-13C 4.00 26----- P
2,3,4,6,7,8-HxCDF ND 0.43-----
1,2,3,7,8,9-HxCDF ND 0.55 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 3.00 0.48 1,2,3,7,8,9-HxCDD-13C 2.00 NAJ-----

1,2,3,4,7,8-HxCDD ND 0.50 2,3,7,8-TCDD-37Cl4 0.20 76-----
1,2,3,6,7,8-HxCDD 1.10 0.67 J-----
1,2,3,7,8,9-HxCDD 0.68 0.49 J-----
Total HxCDD 4.80 0.55 J-----

1,2,3,4,6,7,8-HpCDF 5.00 0.68 Total  2,3,7,8-TCDDJ-----
1,2,3,4,7,8,9-HpCDF ND 0.69 Equivalence: 1.2 ng/Kg-----
Total HpCDF 5.00 0.68 (Using 2005 WHO Factors - Using PRL/2 where  ND)J-----

1,2,3,4,6,7,8-HpCDD 30.00 0.94-----
Total  HpCDD 76.00 0.94-----

OCDF 11.00 2.80-----
OCDD 280.00 2.30-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration
RL = Reporting  Limit.

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Value below calibration range
P = Recovery outside target range
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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.
1700 Elm Street - Suite 200

Minneapolis, MN 55414

Tel: 612-607-1700
Fax: 612- 607-6444

Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID MW24S-061209-3-4.5
1097191008
F90624B_14
BAL

7.6
10.9 g

10.1 g
F90501
F90624A_16 &  F90624B_16
BLANK-20384

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
06/12/2009
06/13/2009
06/19/2009
06/25/2009  04:46

Client - Pioneer Technologies  Corporation
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

RL Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

2,3,7,8-TCDF 2.00 0.27 2,3,7,8-TCDF-13C 2.00 79-----
Total TCDF 19.00 0.27 2,3,7,8-TCDD-13C 2.00 62-----

1,2,3,7,8-PeCDF-13C 2.00 77
2,3,7,8-TCDD ----- 0.13 2,3,4,7,8-PeCDF-13C 2.00 77I0.47
Total  TCDD 24.00 0.13 1,2,3,7,8-PeCDD-13C 2.00 85-----

1,2,3,4,7,8-HxCDF-13C 2.00 78
1,2,3,7,8-PeCDF ----- 0.31 1,2,3,6,7,8-HxCDF-13C 2.00 66I0.70
2,3,4,7,8-PeCDF 2.50 0.24 2,3,4,6,7,8-HxCDF-13C 2.00 71J-----
Total PeCDF 20.00 0.27 1,2,3,7,8,9-HxCDF-13C 2.00 68-----

1,2,3,4,7,8-HxCDD-13C 2.00 72
1,2,3,7,8-PeCDD 2.30 0.28 1,2,3,6,7,8-HxCDD-13C 2.00 68J-----
Total PeCDD 30.00 0.28 1,2,3,4,6,7,8-HpCDF-13C 2.00 48-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 36 P
1,2,3,4,7,8-HxCDF ----- 0.30 1,2,3,4,6,7,8-HpCDD-13C 2.00 42I1.40
1,2,3,6,7,8-HxCDF 2.00 0.37 OCDD-13C 4.00 23J----- P
2,3,4,6,7,8-HxCDF 2.10 0.34 J-----
1,2,3,7,8,9-HxCDF 0.48 0.43 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 17.00 0.36 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 1.70 0.80 2,3,7,8-TCDD-37Cl4 0.20 75J-----
1,2,3,6,7,8-HxCDD 4.80 0.40 J-----
1,2,3,7,8,9-HxCDD 3.40 0.43 J-----
Total HxCDD 58.00 0.54-----

1,2,3,4,6,7,8-HpCDF 25.00 0.66 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 1.70 1.10 Equivalence: 6.1 ng/KgJ-----
Total HpCDF 78.00 0.86 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 83.00 0.84-----
Total  HpCDD 150.00 0.84-----

OCDF 110.00 1.50-----
OCDD 610.00 1.70-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration
RL = Reporting  Limit.

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Value below calibration range
P = Recovery outside target range
I = Interference present
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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.
1700 Elm Street - Suite 200
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID MW24S-061209-6.5-8
1097191009
F90630B_10
SMT

77.0
20.8 g

4.78 g
F90501
F90630A_14 &  F90630B_16
BLANK-20384

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
06/12/2009
06/13/2009
06/19/2009
06/30/2009  22:14

Client - Pioneer Technologies  Corporation
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

RL Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

2,3,7,8-TCDF 210 1.2 2,3,7,8-TCDF-13C 2.00 85-----
Total TCDF 2800 1.2 2,3,7,8-TCDD-13C 2.00 78-----

1,2,3,7,8-PeCDF-13C 2.00 64
2,3,7,8-TCDD 76 1.4 2,3,4,7,8-PeCDF-13C 2.00 59-----
Total  TCDD 5700 1.4 1,2,3,7,8-PeCDD-13C 2.00 58-----

1,2,3,4,7,8-HxCDF-13C 2.00 111
1,2,3,7,8-PeCDF 120 1.4 1,2,3,6,7,8-HxCDF-13C 2.00 104-----
2,3,4,7,8-PeCDF 360 1.3 2,3,4,6,7,8-HxCDF-13C 2.00 94-----
Total PeCDF 2200 1.3 1,2,3,7,8,9-HxCDF-13C 2.00 81-----

1,2,3,4,7,8-HxCDD-13C 2.00 74
1,2,3,7,8-PeCDD 390 2.2 1,2,3,6,7,8-HxCDD-13C 2.00 105-----
Total PeCDD 6500 2.2 1,2,3,4,6,7,8-HpCDF-13C 2.00 40-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 33 P
1,2,3,4,7,8-HxCDF 430 4.1 1,2,3,4,6,7,8-HpCDD-13C 2.00 33----- P
1,2,3,6,7,8-HxCDF ----- 3.4 OCDD-13C 4.00 25E2000 P
2,3,4,6,7,8-HxCDF 250 4.0-----
1,2,3,7,8,9-HxCDF 120 4.1 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 1100 3.9 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 260 3.0 2,3,7,8-TCDD-37Cl4 0.20 81-----
1,2,3,6,7,8-HxCDD 550 2.4-----
1,2,3,7,8,9-HxCDD 400 5.7-----
Total HxCDD 8700 3.7-----

1,2,3,4,6,7,8-HpCDF 2000 16.0 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 190 20.0 Equivalence: 980 ng/Kg-----
Total HpCDF 7800 18.0 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 13000 24.0-----
Total  HpCDD 23000 24.0-----

OCDF 7400 10.0-----
OCDD 85000 15.0-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration
RL = Reporting  Limit.

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
P = Recovery outside target range
E = PCDE  Interference
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID MW24S-061209-9-10
1097191010
F90630B_09
SMT

76.0
19.9 g

4.77 g
F90501
F90630A_14 &  F90630B_16
BLANK-20384

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
06/12/2009
06/13/2009
06/19/2009
06/30/2009  21:21

Client - Pioneer Technologies  Corporation
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

RL Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

2,3,7,8-TCDF 32.0 1.2 2,3,7,8-TCDF-13C 2.00 83-----
Total TCDF 590.0 1.2 2,3,7,8-TCDD-13C 2.00 75-----

1,2,3,7,8-PeCDF-13C 2.00 61
2,3,7,8-TCDD 10.0 1.2 2,3,4,7,8-PeCDF-13C 2.00 60-----
Total  TCDD 700.0 1.2 1,2,3,7,8-PeCDD-13C 2.00 63-----

1,2,3,4,7,8-HxCDF-13C 2.00 82
1,2,3,7,8-PeCDF 25.0 1.5 1,2,3,6,7,8-HxCDF-13C 2.00 89-----
2,3,4,7,8-PeCDF 31.0 1.2 2,3,4,6,7,8-HxCDF-13C 2.00 82-----
Total PeCDF 240.0 1.3 1,2,3,7,8,9-HxCDF-13C 2.00 75-----

1,2,3,4,7,8-HxCDD-13C 2.00 65
1,2,3,7,8-PeCDD 39.0 1.3 1,2,3,6,7,8-HxCDD-13C 2.00 92-----
Total PeCDD 730.0 1.3 1,2,3,4,6,7,8-HpCDF-13C 2.00 48-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 38 P
1,2,3,4,7,8-HxCDF 17.0 1.7 1,2,3,4,6,7,8-HpCDD-13C 2.00 40-----
1,2,3,6,7,8-HxCDF 15.0 1.5 OCDD-13C 4.00 24----- P
2,3,4,6,7,8-HxCDF 16.0 1.8-----
1,2,3,7,8,9-HxCDF 6.2 2.4 1,2,3,4-TCDD-13C 2.00 NAJ-----
Total HxCDF 180.0 1.8 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD 20.0 2.9 2,3,7,8-TCDD-37Cl4 0.20 77-----
1,2,3,6,7,8-HxCDD 31.0 3.0-----
1,2,3,7,8,9-HxCDD 28.0 2.7-----
Total HxCDD 680.0 2.8-----

1,2,3,4,6,7,8-HpCDF 70.0 3.8 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 8.6 6.3 Equivalence: 80 ng/KgJ-----
Total HpCDF 190.0 5.1 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 240.0 7.4-----
Total  HpCDD 450.0 7.4-----

OCDF 170.0 12.0-----
OCDD 780.0 11.0-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration
RL = Reporting  Limit.

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Value below calibration range
P = Recovery outside target range
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID MW22S-061209-0.5-2
1097191016
F90630A_06
AE

13.7
12.5 g

10.8 g
F90501
F90629A_16 &  F90630A_14
BLANK-20384

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
06/12/2009
06/13/2009
06/19/2009
06/30/2009  04:53

Client - Pioneer Technologies  Corporation
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

RL Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

2,3,7,8-TCDF ----- 0.31 2,3,7,8-TCDF-13C 2.00 73I0.49
Total TCDF 2.30 0.31 2,3,7,8-TCDD-13C 2.00 67-----

1,2,3,7,8-PeCDF-13C 2.00 68
2,3,7,8-TCDD ND 0.23 2,3,4,7,8-PeCDF-13C 2.00 70-----
Total  TCDD 3.20 0.23 1,2,3,7,8-PeCDD-13C 2.00 76-----

1,2,3,4,7,8-HxCDF-13C 2.00 77
1,2,3,7,8-PeCDF ND 0.40 1,2,3,6,7,8-HxCDF-13C 2.00 65-----
2,3,4,7,8-PeCDF ----- 0.38 2,3,4,6,7,8-HxCDF-13C 2.00 70I0.41
Total PeCDF 5.00 0.39 1,2,3,7,8,9-HxCDF-13C 2.00 71-----

1,2,3,4,7,8-HxCDD-13C 2.00 76
1,2,3,7,8-PeCDD 0.55 0.35 1,2,3,6,7,8-HxCDD-13C 2.00 69J-----
Total PeCDD 1.40 0.35 1,2,3,4,6,7,8-HpCDF-13C 2.00 58J-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 53
1,2,3,4,7,8-HxCDF 1.20 0.36 1,2,3,4,6,7,8-HpCDD-13C 2.00 55J-----
1,2,3,6,7,8-HxCDF 0.91 0.34 OCDD-13C 4.00 41J-----
2,3,4,6,7,8-HxCDF 0.96 0.34 J-----
1,2,3,7,8,9-HxCDF ND 0.44 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 13.00 0.37 1,2,3,7,8,9-HxCDD-13C 2.00 NA-----

1,2,3,4,7,8-HxCDD ----- 0.47 2,3,7,8-TCDD-37Cl4 0.20 75I0.58
1,2,3,6,7,8-HxCDD 3.00 0.55 J-----
1,2,3,7,8,9-HxCDD 1.80 0.55 J-----
Total HxCDD 20.00 0.52-----

1,2,3,4,6,7,8-HpCDF 17.00 0.36 Total  2,3,7,8-TCDD-----
1,2,3,4,7,8,9-HpCDF 0.85 0.61 Equivalence: 2.6 ng/KgJ-----
Total HpCDF 18.00 0.49 (Using 2005 WHO Factors - Using PRL/2 where  ND)-----

1,2,3,4,6,7,8-HpCDD 64.00 0.60-----
Total  HpCDD 120.00 0.60-----

OCDF 55.00 1.50-----
OCDD 540.00 1.20-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration
RL = Reporting  Limit.

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Value below calibration range
I = Interference present
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Lab Sample ID

Injected By
Filename

Total Amount Extracted
% Moisture
Dry Weight Extracted
ICAL ID
CCal Filename(s)
Method Blank ID

Client's Sample ID MW22S-061209-2-4
1097191017
F90630A_07
AE

12.0
12.5 g

11.0 g
F90501
F90629A_16 &  F90630A_14
BLANK-20384

Matrix
Dilution
Collected
Received
Extracted
Analyzed

Soil
NA
06/12/2009
06/13/2009
06/19/2009
06/30/2009  05:43

Client - Pioneer Technologies  Corporation
Method 8290 Sample Analysis Results

Native
Isomers

Conc
ng/Kg ng/Kg

RL Internal
Standards Added

ng's Percent
Recovery

EMPC
ng/Kg

2,3,7,8-TCDF 0.30 0.16 2,3,7,8-TCDF-13C 2.00 66J-----
Total TCDF 0.30 0.16 2,3,7,8-TCDD-13C 2.00 68J-----

1,2,3,7,8-PeCDF-13C 2.00 70
2,3,7,8-TCDD ND 0.15 2,3,4,7,8-PeCDF-13C 2.00 72-----
Total  TCDD ND 0.15 1,2,3,7,8-PeCDD-13C 2.00 80-----

1,2,3,4,7,8-HxCDF-13C 2.00 74
1,2,3,7,8-PeCDF ND 0.15 1,2,3,6,7,8-HxCDF-13C 2.00 62-----
2,3,4,7,8-PeCDF ND 0.14 2,3,4,6,7,8-HxCDF-13C 2.00 67-----
Total PeCDF 0.21 0.15 1,2,3,7,8,9-HxCDF-13C 2.00 70J-----

1,2,3,4,7,8-HxCDD-13C 2.00 74
1,2,3,7,8-PeCDD ND 0.16 1,2,3,6,7,8-HxCDD-13C 2.00 67-----
Total PeCDD ND 0.16 1,2,3,4,6,7,8-HpCDF-13C 2.00 65-----

1,2,3,4,7,8,9-HpCDF-13C 2.00 62
1,2,3,4,7,8-HxCDF ND 0.17 1,2,3,4,6,7,8-HpCDD-13C 2.00 63-----
1,2,3,6,7,8-HxCDF ND 0.22 OCDD-13C 4.00 48-----
2,3,4,6,7,8-HxCDF ND 0.15-----
1,2,3,7,8,9-HxCDF ND 0.19 1,2,3,4-TCDD-13C 2.00 NA-----
Total HxCDF 0.37 0.18 1,2,3,7,8,9-HxCDD-13C 2.00 NAJ-----

1,2,3,4,7,8-HxCDD ND 0.19 2,3,7,8-TCDD-37Cl4 0.20 81-----
1,2,3,6,7,8-HxCDD ND 0.18-----
1,2,3,7,8,9-HxCDD ND 0.25-----
Total HxCDD ND 0.21-----

1,2,3,4,6,7,8-HpCDF 0.37 0.26 Total  2,3,7,8-TCDDJ-----
1,2,3,4,7,8,9-HpCDF ND 0.31 Equivalence: 0.30 ng/Kg-----
Total HpCDF 1.00 0.28 (Using 2005 WHO Factors - Using PRL/2 where  ND)J-----

1,2,3,4,6,7,8-HpCDD 1.40 0.36 J-----
Total  HpCDD 1.40 0.36 J-----

OCDF 1.10 0.69 J-----
OCDD 9.60 0.65-----

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum  Possible  Concentration
RL = Reporting  Limit.

ND = Not Detected
NA = Not Applicable
NC = Not Calculated

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Value below calibration range
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

BLANK-20384
F90624A_04

BAL

10.2 g
F90501
F90623B_15 &  F90624A_16

Matrix
Dilution
Extracted
Analyzed

Solid

06/19/2009
06/24/2009  07:58

NA

Method 8290 Blank Analysis Results

Native
Isomers ng/Kg

Conc EMPC
ng/Kg ng/Kg

RL Internal
Standards Added

ng's Percent
Recovery

2,3,7,8-TCDF ND ----- 0.130 2,3,7,8-TCDF-13C 2.00 72
Total TCDF ND ----- 0.130 2,3,7,8-TCDD-13C 2.00 70

1,2,3,7,8-PeCDF-13C 2.00 76
2,3,7,8-TCDD ND ----- 0.170 2,3,4,7,8-PeCDF-13C 2.00 81
Total  TCDD ND ----- 0.170 1,2,3,7,8-PeCDD-13C 2.00 87

1,2,3,4,7,8-HxCDF-13C 2.00 74
1,2,3,7,8-PeCDF ND ----- 0.093 1,2,3,6,7,8-HxCDF-13C 2.00 65
2,3,4,7,8-PeCDF ND ----- 0.067 2,3,4,6,7,8-HxCDF-13C 2.00 69
Total PeCDF ND ----- 0.080 1,2,3,7,8,9-HxCDF-13C 2.00 73

1,2,3,4,7,8-HxCDD-13C 2.00 75
1,2,3,7,8-PeCDD ND ----- 0.120 1,2,3,6,7,8-HxCDD-13C 2.00 69
Total PeCDD ND ----- 0.120 1,2,3,4,6,7,8-HpCDF-13C 2.00 67

1,2,3,4,7,8,9-HpCDF-13C 2.00 69
1,2,3,4,7,8-HxCDF ND ----- 0.079 1,2,3,4,6,7,8-HpCDD-13C 2.00 69
1,2,3,6,7,8-HxCDF ND ----- 0.082 OCDD-13C 4.00 60
2,3,4,6,7,8-HxCDF ND ----- 0.081
1,2,3,7,8,9-HxCDF ND ----- 0.097 1,2,3,4-TCDD-13C 2.00 NA
Total HxCDF ND ----- 0.085 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD ND ----- 0.140 2,3,7,8-TCDD-37Cl4 0.20 78
1,2,3,6,7,8-HxCDD ND ----- 0.130
1,2,3,7,8,9-HxCDD ND ----- 0.130
Total HxCDD ND ----- 0.130

1,2,3,4,6,7,8-HpCDF ND ----- 0.070 Total  2,3,7,8-TCDD
1,2,3,4,7,8,9-HpCDF ND ----- 0.130 Equivalence: 0.20 ng/Kg
Total HpCDF ND ----- 0.100 (Using 2005 WHO Factors - Using PRL/2 where  ND)

1,2,3,4,6,7,8-HpCDD 0.13 ----- 0.098 J
Total  HpCDD 0.13 ----- 0.098 J

OCDF ----- 0.16 0.110 I
OCDD 0.89 ----- 0.230 J

Conc = Concentration (Totals include 2,3,7,8-substituted isomers).
EMPC = Estimated Maximum Possible Concentration
RL = Reporting Limit

Results reported on a dry weight basis and are valid to no more than 2 significant figures.
J = Value below calibration range
I = Interference present
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Lab Sample ID

Injected By

Filename
Total Amount Extracted
ICAL ID
CCal Filename(s)

LCS-20385
F90624A_01

BAL

10.2 g
F90501
F90623B_15 &  F90624A_16

Matrix
Dilution
Extracted
Analyzed

Solid

06/19/2009
06/24/2009  05:34

NA

Method Blank ID BLANK-20384

Method 8290 Laboratory Control Spike Results

Native Qs Qm Internal ng's Percent
RecoveryIsomers Standards Added

%

Rec.(ng) (ng)

2,3,7,8-TCDF 0.20 0.21 2,3,7,8-TCDF-13C 2.00 68104
Total TCDF 2,3,7,8-TCDD-13C 2.00 62

1,2,3,7,8-PeCDF-13C 2.00 73
2,3,7,8-TCDD 0.20 0.22 2,3,4,7,8-PeCDF-13C 2.00 77110
Total  TCDD 1,2,3,7,8-PeCDD-13C 2.00 77

1,2,3,4,7,8-HxCDF-13C 2.00 71
1,2,3,7,8-PeCDF 1.00 1.04 1,2,3,6,7,8-HxCDF-13C 2.00 61104
2,3,4,7,8-PeCDF 1.00 1.01 2,3,4,6,7,8-HxCDF-13C 2.00 67101
Total PeCDF 1,2,3,7,8,9-HxCDF-13C 2.00 71

1,2,3,4,7,8-HxCDD-13C 2.00 72
1,2,3,7,8-PeCDD 1.00 0.89 1,2,3,6,7,8-HxCDD-13C 2.00 6589
Total PeCDD 1,2,3,4,6,7,8-HpCDF-13C 2.00 65

1,2,3,4,7,8,9-HpCDF-13C 2.00 68
1,2,3,4,7,8-HxCDF 1.00 0.98 1,2,3,4,6,7,8-HpCDD-13C 2.00 6498
1,2,3,6,7,8-HxCDF 1.00 1.04 OCDD-13C 4.00 59104
2,3,4,6,7,8-HxCDF 1.00 1.02 102
1,2,3,7,8,9-HxCDF 1.00 1.02 1,2,3,4-TCDD-13C 2.00 NA102
Total HxCDF 1,2,3,7,8,9-HxCDD-13C 2.00 NA

1,2,3,4,7,8-HxCDD 1.00 1.02 2,3,7,8-TCDD-37Cl4 0.20 68102
1,2,3,6,7,8-HxCDD 1.00 1.04 104
1,2,3,7,8,9-HxCDD 1.00 1.05 105
Total HxCDD

1,2,3,4,6,7,8-HpCDF 1.00 1.06 106
1,2,3,4,7,8,9-HpCDF 1.00 1.01 101
Total HpCDF

1,2,3,4,6,7,8-HpCDD 1.00 1.04 104
Total  HpCDD

OCDF 2.00 2.29 115
OCDD 2.00 2.20 110

Qs = Quantity Spiked
Qm = Quantity Measured
Rec. = Recovery (Expressed as Percent)
P = Recovery outside of target range
X = Background subtracted value

Y = RF averaging used in calculations
Nn = Value obtained from additional analysis
NA = Not Applicable
*  = See Discussion

Page 16 of 16Report No.....1097191_8290



 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment B 
Post-Excavation Stockpile Sample Results 



Lead 
(TCLP Method 1311)

Total Metals
(EPA Method 6020A)

TPH-G 
(Method NWTPH-Gx)

TPH-D and TPH-HO 
(Method NWTPH-Dx)

Dioxins/Furans 
(EPA Method 8290 

D/F)

DP04 SO-DP04SP-02-100417 X X X X

DP06/SVP-2SO 1 SO-DP06SP-02-100417 X X X

MW24S
SO-MW24SSP-01-100417, 

SO-MW24SSP-01-100417-COMP 2
X X X X

Notes:

TPH-D: Total petroleum hydrocarbons as diesel 
TPH-G: Total petroleum hydrocarbons as gasoline
TPH-HO: Total petroleum hydrocarbons as heavy oil or motor oil
1. Stockpile samples from excavation DP06/SVP-2SO have been referred to as DP06 for brevity in sample names sent to lab.
2. Samples SO-MW24SSP-01-100417 and SO-MW24SSP-01-100417-COMP are identical - just labeled differently when sent to two different laboratories. 

Table 1:  Laboratory Analysis Overview for Disposal Stockpiles (October 2017 Sampling Event)

Laboratory Analyses Performed

Excavation Name Sample Name

East Bay Soil Disposal - Table 1
Page 1 of 1



Constituent Result Result Units TCLP Limit (mg/L)
20x TCLP Limit 

(mg/kg)
Result Less Than 20x 
TCLP Limit? (Yes/No)

Arsenic 5.43 mg/kg 5 100 Yes

Barium 95.6 mg/kg 100 2000 Yes

Cadmium 1.34 mg/kg 1 20 Yes

Chromium 12.5 mg/kg 5 100 Yes

Lead 273 mg/kg 5 100 No

Mercury <1 mg/kg 0.2 4 Yes

Selenium <1 mg/kg 1 20 Yes

Silver <1 mg/kg 5 100 Yes

Lead (TCLP, EPA Methods 6020A and 1311) <1 mg/L 5 NA NA

TPH-G <5 mg/kg NA NA NA

TPH-D 140 x mg/kg NA NA NA

TPH-HO <250 mg/kg NA NA NA

Notes:

x (laboratory qualifier): The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 

Table 2:  Lab Results for Excavation DP04 - Disposal Stockpile

East Bay Soil Disposal - Table 2
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Constituent Result Result Units TCLP Limit (mg/L)
20x TCLP Limit 

(mg/kg)
Result Less Than 20x 
TCLP Limit? (Yes/No)

Arsenic 2.43 mg/kg 5 100 Yes

Barium 51.2 mg/kg 100 2000 Yes

Cadmium <1 mg/kg 1 20 Yes

Chromium 13.3 mg/kg 5 100 Yes

Lead 6.85 mg/kg 5 100 Yes

Mercury <1 mg/kg 0.2 4 Yes

Selenium <1 mg/kg 1 20 Yes

Silver <1 mg/kg 5 100 Yes

TPH-G <5 mg/kg NA NA NA

TPH-D <50 mg/kg NA NA NA

TPH-HO <250 mg/kg NA NA NA

Table 3:  Lab Results for Excavation DP06/SVP-2SO - Disposal Stockpile

East Bay Soil Disposal - Table 3
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Constituent Result Result Units TCLP Limit (mg/L)
20x TCLP Limit 

(mg/kg)
Result Less Than 20x 
TCLP Limit? (Yes/No)

Arsenic 9.95 mg/kg 5 100 Yes

Barium 87.8 mg/kg 100 2000 Yes

Cadmium <2 mg/kg 1 20 Yes

Chromium 17.1 mg/kg 5 100 Yes

Lead 44.4 mg/kg 5 100 Yes

Mercury <2 mg/kg 0.2 4 Yes

Selenium <2 mg/kg 1 20 Yes

Silver <2 mg/kg 5 100 Yes

TPH-G <5 mg/kg NA NA NA

TPH-D 350 x mg/kg NA NA NA

TPH-HO 2700 mg/kg NA NA NA

Dioxins/Furans (2005 WHO TEQ Value) 124 pg/g NA NA NA

Notes:

x (laboratory qualifier): The sample chromatographic pattern does not resemble the fuel standard used for quantitation.

Table 4:  Lab Results for Excavation MW24S - Disposal Stockpile

Samples SO-MW24SSP-01-100417 and SO-MW24SSP-01-100417-COMP are identical - just labeled differently when sent to two different laboratories (applies when looking at 
analytical data from two separate lab reports). 

East Bay Soil Disposal - Table 4
Page 1 of 1



_________________________________________________

October 16, 2017

Levi Fernandes, Project Manager
Pioneer
5205 Corporate Ctr. Ct. SE, Ste. A
Olympia, WA 98503

Dear Mr Fernandes:

Included are the results from the testing of material submitted on October 6 , 2017 from 
the Port of Olympia East Bay, F&BI 710090 project.  There are 24 pages included in 
this report.  Any samples that may remain are currently scheduled for disposal in 30 
days.  If you would like us to return your samples or arrange for long term storage at 
our offices, please contact us as soon as possible.

We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions.

Sincerely,

FRIEDMAN & BRUYA, INC.

Michael Erdahl
Project Manager

Enclosures
c: mcphersonh@uspioneer.com
NAA1016R.DOC
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CASE NARRATIVE
This case narrative encompasses samples received on October 6, 2017 by Friedman & 
Bruya, Inc. from the Pioneer Port of Olympia East Bay, F&BI 710090 project.  Samples 
were logged in under the laboratory ID’s listed below.

Laboratory ID Pioneer
710090 -01 SO-DP04SP-02-100417
710090 -02 SO-DP04SP-1A-100417
710090 -03 SO-DP04SP-1B-100417
710090 -04 SO-DP04SP-1C-100417
710090 -05 SO-DP04SP-1C-100417-(01)
710090 -06 SO-DP06SP-02-100417
710090 -07 SO-DP06SP-1A-100417
710090 -08 SO-DP06SP-1B-100417
710090 -09 SO-DP06SP-1C-100417
710090 -10 SO-MW24SSP-01-100417

Silver in the 6020A matrix spike duplicate failed the acceptance criteria.  The 
laboratory control sample passed the acceptance criteria, therefore the results were due 
to matrix effect.

All other quality control requirements were acceptable.
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090
Date Extracted:  10/06/17
Date Analyzed:  10/06/17

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE

USING METHOD NWTPH-Gx
Results Reported on a Dry Weight Basis

Results Reported as mg/kg (ppm)

Surrogate
Sample ID Gasoline Range (% Recovery)
Laboratory ID (Limit 50-150)

SO-DP04SP-02-100417 <5 73
710090-01

SO-DP06SP-02-100417 <5 103
710090-06

SO-DP06SP-1A-100417 <5 99
710090-07

SO-DP06SP-1B-100417 <5 100
710090-08

SO-DP06SP-1C-100417 <5 105
710090-09

SO-MW24SSP-01-100417 <5 86
710090-10

Method Blank <5 86
07-2219 MB 
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090
Date Extracted:  10/06/17
Date Analyzed:  10/06/17

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS 

DIESEL AND MOTOR OIL
USING METHOD NWTPH-Dx

Results Reported on a Dry Weight Basis
Results Reported as mg/kg (ppm)

Surrogate
Sample ID Diesel Range Motor Oil Range (% Recovery)
Laboratory ID (C10-C25) (C25-C36) (Limit 56-165)

SO-DP04SP-02-100417 140 x <250 99
710090-01

SO-DP06SP-02-100417 <50 <250 101
710090-06

SO-MW24SSP-01-100417 350 x 2,700 101
710090-10

Method Blank <50 <250 102
07-2263 MB 
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SP-02-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-01
Date Analyzed: 10/09/17 Data File: 710090-01.088
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 5.43
Barium 95.6
Cadmium 1.34
Chromium 12.5
Lead  252 ve
Mercury <1
Selenium <1
Silver <1
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SP-02-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-01 x5
Date Analyzed: 10/10/17 Data File: 710090-01 x5.039
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Lead  273
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SP-1A-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-02
Date Analyzed: 10/09/17 Data File: 710090-02.089
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 2.52
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SP-1B-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-03
Date Analyzed: 10/10/17 Data File: 710090-03.056
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 2.42
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SP-1C-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-04
Date Analyzed: 10/10/17 Data File: 710090-04.060
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 2.94
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP04SP-1C-100417-(01) Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-05
Date Analyzed: 10/10/17 Data File: 710090-05.061
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 2.50
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-DP06SP-02-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-06
Date Analyzed: 10/10/17 Data File: 710090-06.062
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 2.43
Barium 51.2
Cadmium <1
Chromium 13.3
Lead 6.85
Mercury <1
Selenium <1
Silver <1
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Analysis For Total Metals By EPA Method 6020A

Client ID: SO-MW24SSP-01-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-10
Date Analyzed: 10/10/17 Data File: 710090-10.063
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic 9.95
Barium 87.8
Cadmium <2
Chromium 17.1
Lead 44.4
Mercury <2
Selenium <2
Silver <2
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Analysis For Total Metals By EPA Method 6020A

Client ID: Method Blank Client: Pioneer
Date Received: NA Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: I7-550 mb
Date Analyzed: 10/09/17 Data File: I7-550 mb.072
Matrix: Soil Instrument: ICPMS2
Units: mg/kg (ppm) Dry Weight Operator: SP

Concentration
Analyte: mg/kg (ppm)

Arsenic <1
Barium <1
Cadmium <1
Chromium <1
Lead <1
Mercury <1
Selenium <1
Silver <1
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: SO-DP06SP-1A-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-07 1/5
Date Analyzed: 10/10/17 Data File: 101011.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 96 31 163
Benzo(a)anthracene-d12 104 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene 0.018
2-Methylnaphthalene <0.01
1-Methylnaphthalene <0.01



_________________________________________________

14

Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: SO-DP06SP-1B-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-08 1/5
Date Analyzed: 10/10/17 Data File: 101009.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 100 31 163
Benzo(a)anthracene-d12 112 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene <0.01
2-Methylnaphthalene <0.01
1-Methylnaphthalene <0.01
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: SO-DP06SP-1C-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 710090-09 1/5
Date Analyzed: 10/10/17 Data File: 101010.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 97 31 163
Benzo(a)anthracene-d12 104 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene 0.027
2-Methylnaphthalene 0.014
1-Methylnaphthalene <0.01
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Analysis For Semivolatile Compounds By EPA Method 8270D SIM

Client Sample ID: Method Blank Client: Pioneer
Date Received: Not Applicable Project: Port of Olympia East Bay
Date Extracted: 10/09/17 Lab ID: 07-2257 mb 1/5
Date Analyzed: 10/09/17 Data File: 100909.D
Matrix: Soil Instrument: GCMS6
Units: mg/kg (ppm) Dry Weight Operator: VM

Lower Upper
Surrogates: % Recovery: Limit: Limit:
Anthracene-d10 87 31 163
Benzo(a)anthracene-d12 101 24 168

Concentration
Compounds: mg/kg (ppm)

Naphthalene <0.01
2-Methylnaphthalene <0.01
1-Methylnaphthalene <0.01



_________________________________________________

17

Analysis for TCLP Metals By EPA Method 6020A and 1311

Client ID: SO-DP04SP-02-100417 Client: Pioneer
Date Received: 10/06/17 Project: Port of Olympia East Bay
Date Extracted: 10/12/17 Lab ID: 710090-01
Date Analyzed: 10/13/17 Data File: 710090-01.038
Matrix: Soil/Solid Instrument: ICPMS2
Units: mg/L (ppm) Operator: SP

Concentration
Analyte: mg/L (ppm) TCLP Limit

Lead <1 5.0
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Analysis for TCLP Metals By EPA Method 6020A and 1311

Client ID: Method Blank Client: Pioneer
Date Received: NA Project: Port of Olympia East Bay
Date Extracted: 10/12/17 Lab ID: I7-564 mb
Date Analyzed: 10/13/17 Data File: I7-564 mb.033
Matrix: Soil/Solid Instrument: ICPMS2
Units: mg/L (ppm) Operator: SP

Concentration
Analyte: mg/L (ppm) TCLP Limit

Lead <1 5.0
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR TPH AS GASOLINE

USING METHOD NWTPH-Gx

Laboratory Code:  710071-02 (Duplicate)

Analyte
Reporting

Units

Sample
Result

(Wet Wt)

Duplicate
Result

(Wet Wt)
RPD

(Limit 20)
Gasoline mg/kg (ppm) <5 <5 nm

Laboratory Code:  Laboratory Control Sample

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS
Acceptance

Criteria
Gasoline mg/kg (ppm) 20 90 71-131
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090

QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES
FOR TOTAL PETROLEUM HYDROCARBONS AS 

DIESEL EXTENDED USING METHOD NWTPH-Dx

Laboratory Code:  710098-02 (Matrix Spike) 

Analyte
Reporting

Units
Spike
Level

Sample
Result

(Wet Wt)

Percent
Recovery

MS

Percent
Recovery

MSD
Acceptance

Criteria
RPD

(Limit 20)
Diesel Extended mg/kg (ppm) 5,000 850 89 93 63-146 4

Laboratory Code:  Laboratory Control Sample

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS
Acceptance

Criteria
Diesel Extended mg/kg (ppm) 5,000 96 79-144
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090

QUALITY ASSURANCE RESULTS 
FOR THE ANALYSIS OF SOIL SAMPLES 

FOR TOTAL METALS USING EPA METHOD 6020A 

Laboratory Code:  710076-01  (Matrix Spike)

Analyte
Reporting

Units
Spike
Level

Sample
Result

(Wet wt)

Percent
Recovery

MS

Percent
Recovery

MSD
Acceptance

Criteria
RPD

(Limit 20)
Arsenic mg/kg (ppm) 10 1.92  94  91 75-125  3
Barium mg/kg (ppm) 50 17.9  98  92 75-125  6
Cadmium mg/kg (ppm) 10 <1  92  88 75-125  4
Chromium mg/kg (ppm) 50 8.43  84  83 75-125  1
Lead mg/kg (ppm) 50 2.80  88  83 75-125  6
Mercury mg/kg (ppm 5 <1  92  87 75-125  6
Selenium mg/kg (ppm) 5 <1  82  79 75-125  4
Silver mg/kg (ppm) 10 <1  77  74 vo 75-125  4

Laboratory Code:  Laboratory Control Sample

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS
Acceptance

Criteria
Arsenic mg/kg (ppm) 10  99 80-120
Barium mg/kg (ppm) 50  103 80-120
Cadmium mg/kg (ppm) 10  99 80-120
Chromium mg/kg (ppm) 50  101 80-120
Lead mg/kg (ppm) 50  100 80-120
Mercury mg/kg (ppm) 5  102 80-120
Selenium mg/kg (ppm) 5  94 80-120
Silver mg/kg (ppm) 10  87 80-120
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL
 SAMPLES FOR PAHS BY EPA METHOD 8270D SIM

Laboratory Code:  710070-01 1/5 (Matrix Spike)

Analyte
Reporting

Units
Spike
Level

Sample
Result

(Wet wt)

Percent
Recovery

MS
Acceptance

Criteria
Naphthalene mg/kg (ppm) 0.17 <0.01 115 44-129
2-Methylnaphthalene mg/kg (ppm) 0.17 <0.01 117 45-135
1-Methylnaphthalene mg/kg (ppm) 0.17 <0.01 115 40-141

Laboratory Code:  Laboratory Control Sample 1/5

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS

Percent
Recovery

LCSD
Acceptance

Criteria
RPD

(Limit 20)
Naphthalene mg/kg (ppm) 0.17 91 90 58-121 1
2-Methylnaphthalene mg/kg (ppm) 0.17 94 89 58-123 5
1-Methylnaphthalene mg/kg (ppm) 0.17 93 88 60-124 6
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Date of Report:  10/16/17
Date Received:  10/06/17
Project:  Port of Olympia East Bay, F&BI 710090

QUALITY ASSURANCE RESULTS 
FOR THE ANALYSIS OF SOIL/SOLID SAMPLES 

FOR TCLP METALS USING
EPA METHODS 6020A AND 1311 

Laboratory Code:  710094-01  (Matrix Spike)

Analyte
Reporting

Units
Spike
Level

Sample
Result

Percent
Recovery

MS

Percent
Recovery

MSD
Acceptance

Criteria
RPD

(Limit 20)
Lead mg/L (ppm) 1.0 <1  97  97 75-125  0

Laboratory Code:  Laboratory Control Sample

Analyte
Reporting

Units
Spike
Level

Percent
Recovery

LCS
Acceptance

Criteria
Lead mg/L (ppm) 1.0  99 80-120
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Data Qualifiers & Definitions
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis.

b - The analyte was spiked at a level that was less than five times that present in the sample.  Matrix 
spike recoveries may not be meaningful.

ca - The calibration results for the analyte were outside of acceptance criteria.  The value reported is an 
estimate.

c - The presence of the analyte may be due to carryover from previous sample injections.

cf - The sample was centrifuged prior to analysis.

d - The sample was diluted.  Detection limits were raised and surrogate recoveries may not be 
meaningful.

dv - Insufficient sample volume was available to achieve normal reporting limits.

f - The sample was laboratory filtered prior to analysis.

fb - The analyte was detected in the method blank.

fc - The compound is a common laboratory and field contaminant.

hr - The sample and duplicate were reextracted and reanalyzed.  RPD results were still outside of control 
limits.  Variability is attributed to sample inhomogeneity.

hs - Headspace was present in the container used for analysis.

ht – The analysis was performed outside the method or client-specified holding time requirement.

ip - Recovery fell outside of control limits.  Compounds in the sample matrix interfered with the 
quantitation of the analyte.

j - The analyte concentration is reported below the lowest calibration standard.  The value reported is an 
estimate.

J - The internal standard associated with the analyte is out of control limits.  The reported concentration 
is an estimate.

jl - The laboratory control sample(s) percent recovery and/or RPD were out of control limits.  The 
reported concentration should be considered an estimate.

js - The surrogate associated with the analyte is out of control limits.  The reported concentration should 
be considered an estimate.

lc - The presence of the analyte is likely due to laboratory contamination.

L - The reported concentration was generated from a library search.

nm - The analyte was not detected in one or more of the duplicate analyses.  Therefore, calculation of the 
RPD is not applicable.

pc - The sample was received with incorrect preservation or in a container not approved by the method.
The value reported should be considered an estimate.

ve - The analyte response exceeded the valid instrument calibration range.  The value reported is an 
estimate.

vo - The value reported fell outside the control limits established for this analyte.

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation.
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Appendix K
Water Sample Results / Sanitary Sewer 

Discharge Records

Contents:
LOTT Discharge Authorization Letter
City of Olympia Sewer Discharge Record
Pre-Discharge Water Quality Sampling Results













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

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

14648 NE 95th Street, Redmond, WA  98052  (425) 883-3881 

October 20, 2017 

Tony Bahnick 
IO Environmental & Infrastructure, Inc. 
14734 NE 95th Street 
Redmond, WA 98052 

Re: Analytical Data for Project 040-099-1 
 Laboratory Reference No. 1709-331 

Dear Tony: 

Enclosed are the analytical results and associated quality control data for samples submitted on September 27, 2017. 

The standard policy of OnSite Environmental, Inc. is to store your samples for 30 days from the date of receipt.  If you 
require longer storage, please contact the laboratory. 

We appreciate the opportunity to be of service to you on this project.  If you have any questions concerning the data, 
or need additional information, please feel free to call me. 

Sincerely, 

David Baumeister 
Project Manager 

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

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

Date of Report: October 20, 2017
Samples Submitted: September 27, 2017
Laboratory Reference: 1709-331  
Project: 040-099-1

Case Narrative 

Samples were collected on September 27, 2017 and received by the laboratory on September 27, 2017.  They were 
maintained at the laboratory at a temperature of 2oC to 6oC.

Please note that any and all soil sample results are reported on a dry-weight basis, unless otherwise noted below. 

General QA/QC issues associated with the analytical data enclosed in this laboratory report will be indicated with a 
reference to a comment or explanation on the Data Qualifier page.  More complex and involved QA/QC issues will be 
discussed in detail below. 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 

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

Date of Report: October 20, 2017
Samples Submitted: September 27, 2017
Laboratory Reference: 1709-331  
Project: 040-099-1

NWTPH-Gx

Matrix: Water       
Units: ug/L (ppb)       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: DW-092717-01      

Laboratory ID: 09-331-01           

Gasoline ND 400 NWTPH-Gx 9-27-17 9-27-17   

Surrogate: Percent Recovery Control Limits 
Fluorobenzene 82 61-118 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 

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

Date of Report: October 20, 2017
Samples Submitted: September 27, 2017
Laboratory Reference: 1709-331  
Project: 040-099-1

NWTPH-Gx
QUALITY CONTROL 

Matrix: Water       
Units: ug/L (ppb)       
     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

METHOD BLANK       

Laboratory ID: MB0927W2           

Gasoline ND 100 NWTPH-Gx 9-27-17 9-27-17   
Surrogate: Percent Recovery Control Limits 
Fluorobenzene 92 61-118 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 09-320-05                     
    ORIG DUP                     
Gasoline ND ND  NA NA  NA NA NA 30  
Surrogate:                         
Fluorobenzene       90 93 61-118    
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 

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

Date of Report: October 20, 2017
Samples Submitted: September 27, 2017
Laboratory Reference: 1709-331  
Project: 040-099-1

NWTPH-Dx

Matrix: Water       
Units: mg/L (ppm)       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
Client ID: DW-092717-01      
Laboratory ID: 09-331-01           
Diesel Range Organics 2.6 1.3 NWTPH-Dx 9-28-17 9-29-17 N 
Lube Oil 9.0 2.1 NWTPH-Dx 9-28-17 9-29-17   
Surrogate: Percent Recovery Control Limits 
o-Terphenyl 98 50-150 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 

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

Date of Report: October 20, 2017
Samples Submitted: September 27, 2017
Laboratory Reference: 1709-331  
Project: 040-099-1

NWTPH-Dx
QUALITY CONTROL 

Matrix: Water       
Units: mg/L (ppm)       
     Date Date  
Analyte Result PQL Method Prepared Analyzed Flags 
METHOD BLANK       
Laboratory ID: MB0928W2           
Diesel Range Organics ND 0.13 NWTPH-Dx 9-28-17 9-28-17  
Lube Oil Range Organics ND 0.20 NWTPH-Dx 9-28-17 9-28-17   
Surrogate: Percent Recovery Control Limits 
o-Terphenyl 93 50-150 

       Source Percent Recovery  RPD  

Analyte Result   Spike Level Result Recovery Limits RPD Limit Flags 

DUPLICATE             
Laboratory ID: 09-320-01                     
    ORIG DUP                     
Diesel Range ND ND  NA NA  NA NA NA NA  
Lube Oil Range ND ND   NA NA   NA NA NA NA   
Surrogate:             
o-Terphenyl       76 88 50-150    
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 

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

Date of Report: October 20, 2017
Samples Submitted: September 27, 2017
Laboratory Reference: 1709-331  
Project: 040-099-1

PAHs EPA 8270D/SIM 

Matrix: Water       

Units: ug/L       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID:   DW-092717-01       

Laboratory ID: 09-331-01           

Naphthalene ND 0.11 EPA 8270D/SIM 9-27-17 9-28-17  

2-Methylnaphthalene ND 0.11 EPA 8270D/SIM 9-27-17 9-28-17  

1-Methylnaphthalene ND 0.11 EPA 8270D/SIM 9-27-17 9-28-17  

Acenaphthylene ND 0.11 EPA 8270D/SIM 9-27-17 9-28-17  

Acenaphthene ND 0.11 EPA 8270D/SIM 9-27-17 9-28-17  

Fluorene ND 0.11 EPA 8270D/SIM 9-27-17 9-28-17  

Phenanthrene ND 0.11 EPA 8270D/SIM 9-27-17 9-28-17  

Anthracene ND 0.11 EPA 8270D/SIM 9-27-17 9-28-17  

Fluoranthene ND 0.11 EPA 8270D/SIM 9-27-17 9-28-17  

Pyrene  ND 0.11 EPA 8270D/SIM 9-27-17 9-28-17  

Benzo[a]anthracene 0.045 0.011 EPA 8270D/SIM 9-27-17 9-28-17  

Chrysene 0.032 0.011 EPA 8270D/SIM 9-27-17 9-28-17  

Benzo[b]fluoranthene 0.047 0.011 EPA 8270D/SIM 9-27-17 9-28-17  

Benzo(j,k)fluoranthene ND 0.011 EPA 8270D/SIM 9-27-17 9-28-17  

Benzo[a]pyrene 0.046 0.011 EPA 8270D/SIM 9-27-17 9-28-17  

Indeno(1,2,3-c,d)pyrene 0.034 0.011 EPA 8270D/SIM 9-27-17 9-28-17  

Dibenz[a,h]anthracene ND 0.011 EPA 8270D/SIM 9-27-17 9-28-17  

Benzo[g,h,i]perylene 0.028 0.011 EPA 8270D/SIM 9-27-17 9-28-17   

Surrogate: Percent Recovery Control Limits     

2-Fluorobiphenyl 38 30 - 124     

Pyrene-d10 49 40 - 143     

Terphenyl-d14 44 27 - 127     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 

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

Date of Report: October 20, 2017
Samples Submitted: September 27, 2017
Laboratory Reference: 1709-331  
Project: 040-099-1

PAHs EPA 8270D/SIM 
METHOD BLANK QUALITY CONTROL 

Matrix: Water       

Units: ug/L       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

      

Laboratory ID: MB0927W1           

Naphthalene ND 0.10 EPA 8270D/SIM 9-27-17 9-27-17  

2-Methylnaphthalene ND 0.10 EPA 8270D/SIM 9-27-17 9-27-17  

1-Methylnaphthalene ND 0.10 EPA 8270D/SIM 9-27-17 9-27-17  

Acenaphthylene ND 0.10 EPA 8270D/SIM 9-27-17 9-27-17  

Acenaphthene ND 0.10 EPA 8270D/SIM 9-27-17 9-27-17  

Fluorene ND 0.10 EPA 8270D/SIM 9-27-17 9-27-17  

Phenanthrene ND 0.10 EPA 8270D/SIM 9-27-17 9-27-17  

Anthracene ND 0.10 EPA 8270D/SIM 9-27-17 9-27-17  

Fluoranthene ND 0.10 EPA 8270D/SIM 9-27-17 9-27-17  

Pyrene  ND 0.10 EPA 8270D/SIM 9-27-17 9-27-17  

Benzo[a]anthracene ND 0.010 EPA 8270D/SIM 9-27-17 9-27-17  

Chrysene ND 0.010 EPA 8270D/SIM 9-27-17 9-27-17  

Benzo[b]fluoranthene ND 0.010 EPA 8270D/SIM 9-27-17 9-27-17  

Benzo(j,k)fluoranthene ND 0.010 EPA 8270D/SIM 9-27-17 9-27-17  

Benzo[a]pyrene ND 0.010 EPA 8270D/SIM 9-27-17 9-27-17  

Indeno(1,2,3-c,d)pyrene ND 0.010 EPA 8270D/SIM 9-27-17 9-27-17  

Dibenz[a,h]anthracene ND 0.010 EPA 8270D/SIM 9-27-17 9-27-17  

Benzo[g,h,i]perylene ND 0.010 EPA 8270D/SIM 9-27-17 9-27-17   

Surrogate: Percent Recovery Control Limits     

2-Fluorobiphenyl 66 30 - 124     

Pyrene-d10 75 40 - 143     

Terphenyl-d14 104 27 - 127     
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 

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

Date of Report: October 20, 2017
Samples Submitted: September 27, 2017
Laboratory Reference: 1709-331  
Project: 040-099-1

PAHs EPA 8270D/SIM 
SB/SBD QUALITY CONTROL 

Matrix: Water 

Units: ug/L             

        Percent Recovery  RPD  

Analyte Result   Spike Level   Recovery Limits RPD Limit Flags 

SPIKE BLANKS             

Laboratory ID: SB0927W1                     

    SB SBD   SB SBD   SB SBD         

Naphthalene 0.254 0.259  0.500 0.500  51 52 29 - 101 2 47  

Acenaphthylene 0.274 0.287  0.500 0.500  55 57 20 - 117 5 50  

Acenaphthene 0.349 0.308  0.500 0.500  70 62 37 - 109 12 43  

Fluorene 0.328 0.333  0.500 0.500  66 67 47 - 108 2 34  

Phenanthrene 0.320 0.327  0.500 0.500  64 65 49 - 109 2 28  

Anthracene 0.394 0.378  0.500 0.500  79 76 34 - 140 4 32  

Fluoranthene 0.377 0.388  0.500 0.500  75 78 45 - 120 3 39  

Pyrene  0.424 0.383  0.500 0.500  85 77 42 - 133 10 39  

Benzo[a]anthracene 0.374 0.387  0.500 0.500  75 77 71 - 117 3 28  

Chrysene 0.416 0.438  0.500 0.500  83 88 53 - 110 5 25  

Benzo[b]fluoranthene 0.364 0.383  0.500 0.500  73 77 53 - 123 5 37  

Benzo(j,k)fluoranthene 0.420 0.440  0.500 0.500  84 88 52 - 119 5 41  

Benzo[a]pyrene 0.342 0.336  0.500 0.500  68 67 37 - 129 2 33  

Indeno(1,2,3-c,d)pyrene 0.310 0.324  0.500 0.500  62 65 45 - 128 4 31  

Dibenz[a,h]anthracene 0.344 0.370  0.500 0.500  69 74 54 - 120 7 30  

Benzo[g,h,i]perylene 0.364 0.380   0.500 0.500   73 76 49 - 117 4 29   

Surrogate:             

2-Fluorobiphenyl       64 48 30 - 124    

Pyrene-d10       72 73 40 - 143    

Terphenyl-d14       100 86 27 - 127    
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 

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

Date of Report: October 20, 2017
Samples Submitted: September 27, 2017
Laboratory Reference: 1709-331  
Project: 040-099-1

TOTAL METALS 
EPA 200.8 

Matrix: Water      

Units: ug/L (ppb)      

    Date Date  

Analyte Result PQL EPA Method Prepared Analyzed Flags 

Lab ID: 09-331-01      

Client ID: DW-092717-01           

Arsenic 15 6.0 200.8 9-28-17 9-28-17  

Lead 91 2.0 200.8 9-28-17 9-28-17   
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 

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

Date of Report: October 20, 2017
Samples Submitted: September 27, 2017
Laboratory Reference: 1709-331  
Project: 040-099-1

TOTAL METALS
EPA 200.8 

METHOD BLANK QUALITY CONTROL 

Date Extracted: 9-28-17     

Date Analyzed: 9-28-17     

      

Matrix: Water     

Units: ug/L (ppb)     

      

Lab ID: MB0928WH1     

      

      

      

      

Analyte Method  Result  PQL 

Arsenic 200.8  ND  3.0 

Lead 200.8  ND  1.0 
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 

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

Date of Report: October 20, 2017
Samples Submitted: September 27, 2017
Laboratory Reference: 1709-331  
Project: 040-099-1

TOTAL METALS
EPA 200.8 

DUPLICATE QUALITY CONTROL 

Date Extracted: 9-28-17

Date Analyzed: 9-28-17

Matrix: Water  

Units: ug/L (ppb)  

Lab ID: 09-294-01

Sample Duplicate

Analyte Result Result RPD PQL Flags 

Arsenic ND ND NA 3.0

Lead ND ND NA 1.0
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 

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

Date of Report: October 20, 2017
Samples Submitted: September 27, 2017
Laboratory Reference: 1709-331  
Project: 040-099-1

TOTAL METALS 
EPA 200.8 

MS/MSD QUALITY CONTROL 

Date Extracted: 9-28-17       

Date Analyzed: 9-28-17       

       

Matrix: Water       

Units: ug/L (ppb)       

       

Lab ID: 09-294-01       

       

       

       

Spike  Percent  Percent   

Analyte Level MS Recovery MSD Recovery RPD Flags 

       

Arsenic 100 107 107 118 118 10  

       

Lead 100 95.8 96 104 104 9  
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OnSite Environmental, Inc.  14648 NE 95th Street, Redmond, WA  98052 (425) 883-3881 

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

Data Qualifiers and Abbreviations 

A - Due to a high sample concentration, the amount spiked is insufficient for meaningful MS/MSD recovery data. 

B - The analyte indicated was also found in the blank sample. 

C - The duplicate RPD is outside control limits due to high result variability when analyte concentrations are 
within five times the quantitation limit. 

E - The value reported exceeds the quantitation range and is an estimate. 

F - Surrogate recovery data is not available due to the high concentration of coeluting target compounds. 

H - The analyte indicated is a common laboratory solvent and may have been introduced during sample 
preparation, and be impacting the sample result. 

I - Compound recovery is outside of the control limits. 

J - The value reported was below the practical quantitation limit.  The value is an estimate. 

K - Sample duplicate RPD is outside control limits due to sample inhomogeneity.  The sample was 
      re-extracted and re-analyzed with similar results. 

L - The RPD is outside of the control limits. 

M - Hydrocarbons in the gasoline range are impacting the diesel range result. 

M1 - Hydrocarbons in the gasoline range (toluene-napthalene) are present in the sample. 

N - Hydrocarbons in the lube oil range are impacting the diesel range result. 

N1 - Hydrocarbons in diesel range are impacting lube oil range results. 

O - Hydrocarbons indicative of heavier fuels are present in the sample and are impacting the gasoline result. 

P - The RPD of the detected concentrations between the two columns is greater than 40. 

Q - Surrogate recovery is outside of the control limits. 

S - Surrogate recovery data is not available due to the necessary dilution of the sample. 

T - The sample chromatogram is not similar to a typical ____________. 

U - The analyte was analyzed for, but was not detected above the reported sample quantitation limit. 

U1 - The practical quantitation limit is elevated due to interferences present in the sample. 

V - Matrix Spike/Matrix Spike Duplicate recoveries are outside control limits due to matrix effects. 

W - Matrix Spike/Matrix Spike Duplicate RPD are outside control limits due to matrix effects. 

X - Sample extract treated with a mercury cleanup procedure. 

X1- Sample extract treated with a Sulfuric acid/Silica gel cleanup procedure. 

Y - The calibration verification for this analyte exceeded the 20% drift specified in method 8260C, and therefore the 
reported result should be considered an estimate.  The overall performance of the calibration verification standard 
met the acceptance criteria of the method. 

Z -

ND - Not Detected at PQL 
PQL - Practical Quantitation Limit 
RPD - Relative Percent Difference 
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NELAP Accredited Test Methods 

MATRIX: Air
Description of Test Method
Determination of Polychlorinated p Dioxins & Polychlorinated
Dibenzofurans

EPA 23

MATRIX: Biological Tissue
Description of Test Method
Tetra through Octa Chlorinated Dioxins and Furans by Isotope
Dilution GC/HRMS

EPA 1613B

Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Pesticides in Water, Soil, Sediment, Biosolids, and Tissue by
HRGC/HRMS

EPA 1699

Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Polychlorinated Dibenzo p Dioxins and Polychlorinated Dibenzofurans by
GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A

MATRIX: Drinking Water
Description of Test Method
2,3,7,8 Tetrachlorodibenzo p dioxin (2,3,7,8 TCDD) GC/HRMS EPA 1613
Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537

MATRIX: Non Potable Water
Description of Test Method
Tetra through Octa Chlorinated Dioxins and Furans by Isotope
Dilution GC/HRMS

EPA 1613B

Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Pesticides in Water, Soil, Sediment, Biosolids, and Tissue by HRGC/HRMS EPA 1699
Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Dioxin by GC/HRMS EPA 613
Polychlorinated Dibenzo p Dioxins and Polychlorinated
Dibenzofurans by GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A

MATRIX: Solids
Description of Test Method
Tetra Octa Chlorinated Dioxins and Furans by Isotope Dilution GC/HRMS EPA 1613
Tetra through Octa Chlorinated Dioxins and Furans by Isotope EPA 1613B

Work Order 1701357 Page 11 of 14



Dilution GC/HRMS
Brominated Diphenyl Ethers by HRGC/HRMS EPA 1614A
Chlorinated Biphenyl Congeners in Water, Soil, Sediment, and Tissue
by GC/HRMS

EPA 1668A/C

Perfluorinated Alkyl Acids in Drinking Water by SPE and LC/MS/MS EPA 537
Polychlorinated Dibenzo p Dioxins and Polychlorinated
Dibenzofurans by GC/HRMS

EPA 8280A/B

Polychlorinated Dibenzodioxins (PCDDs) and Polychlorinated
Dibenzofurans (PCDFs) by GC/HRMS

EPA
8290/8290A
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Appendix L
Geotextile Technical Specifications



THIS PUBLICATION SHOULD NOT BE CONSTRUED AS ENGINEERING ADVICE. WHILE INFORMATION CONTAINED IN THIS PUBLICATION IS ACCURATE TO THE BEST OF OUR KNOWLEDGE, ACF WEST INC. DOES NOT 
WARRANT ITS ACCURACY OR COMPLETENESS. THE ULTIMATE CUSTOMER AND USER OF THE PRODUCTS SHOULD ASSUME SOLE RESPONSIBILITY FOR THE FINAL DETERMINATION OF THE SUITABILITY OF THE 
INFORMATION AND THE PRODUCTS FOR THE CONTEMPLATED AND ACTUAL USE. THE ONLY WARRANTY MADE BY ACF WEST INC. FOR ITS PRODUCTS IS SET FORTH IN OUR PRODUCT DATA SHEETS FOR THE PRODUCT, 
OR SUCH OTHER WRITTEN WARRANTY AS MAY BE AGREED BY ACF WEST INC. AND INDIVIDUAL CUSTOMERS. ACF WEST INC. SPECIFICALLY DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING 
WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR ARISING FROM PROVISION OF SAMPLES, A COURSE OF DEALING OR USAGE OF TRADE. 

 
ACF West Inc. is a D.B.A. name for Northwest Geosynthetics Inc. 

15540 Woodinville-Redmond Rd., #A-400, Woodinville, WA 98072  (425) 415-6115, (800) 423-4567, (425) 415-6126 fax 

Product Data Sheet  
ACF 200 Woven Geotextile 

ACF 200 is a woven slit film geotextile, and will meet the following physical properties when tested in accordance with the 
methods listed below.  The individual slit films are woven together in such a manner as to provide dimensional stability 
relative to each other.  The construction of the geotextile makes ACF 200 ideal for soil separation and stabilization.  The 
geotextile is resistant to ultraviolet degradation and to biological and chemical environments normally found in soils. 
 
ACF 200 woven Geotextile conforms to the following physical properties:       
                                                                                                                    

Property Test Method English (MARV)1 Metric (MARV)1

Weight (Typical) ASTM D-5261 4.0 oz./SY 136 g/M2 
Thickness ASTM D-5199 20 mills .5 mm 

Grab Tensile Strength ASTM D-4632 205 lbs 916 N 
Elongation ASTM D-4632 15% 15% 
Puncture ASTM D-4833 95 lbs 422N 

CBR Puncture ASTM D-6241 702 lbs 3124 N 
Mullen Burst ASTM D-3786 475 psi 3265 kPa 

Trapezoidal Tear ASTM D-4533 78 lbs 345 N 
UV Resistance ASTM D-4355 70% 70% 

Apparent Opening  
Size 

(AOS)2 

ASTM D-4751 40 US Std. Sieve 0.425 mm 

Permittivity ASTM D-4491 0.05 sec-1 0.05 sec-1 
Water Flow ASTM D-4491 4 gpm/ft2 160 l/min/m2 
Roll Sizes 

 
 

 12.5� x 432� 
15� x 360� 
17.5�x 309� 

3.8M x 132M 
4.57M x 110M 
5.3M x 94.2M 

1) All values listed are Minimum Average Roll Value (MARV) unless otherwise noted, calculated as the typical minus two standard deviations.  
Statistically, it yields 97.7% degree of confidence that any sample taken during quality assurance testing will exceed the value reported. 

2) Values for Apparent Opening size are Maximum Average Roll Values (MaxARV), typical value plus two standard deviations. 
 
 
Note: ACF200 fabric is manufactured and imported for ACF West Inc. by Changzhou Telystar New Materials Co. Ltd., Jaingsu, China.  ACF200 is a 
trade name of ACF West Inc. and any use of this name without the expressed written consent of ACF West Inc. is strictly prohibited.  The property 
values listed above are effective 11-1-2010 and subject to change without notice. 



THIS PUBLICATION SHOULD NOT BE CONSTRUED AS ENGINEERING ADVICE. WHILE INFORMATION CONTAINED IN THIS PUBLICATION IS ACCURATE TO THE BEST OF OUR KNOWLEDGE, ACF WEST INC. DOES NOT 
WARRANT ITS ACCURACY OR COMPLETENESS. THE ULTIMATE CUSTOMER AND USER OF THE PRODUCTS SHOULD ASSUME SOLE RESPONSIBILITY FOR THE FINAL DETERMINATION OF THE SUITABILITY OF THE 
INFORMATION AND THE PRODUCTS FOR THE CONTEMPLATED AND ACTUAL USE. THE ONLY WARRANTY MADE BY ACF WEST INC. FOR ITS PRODUCTS IS SET FORTH IN OUR PRODUCT DATA SHEETS FOR THE PRODUCT, 
OR SUCH OTHER WRITTEN WARRANTY AS MAY BE AGREED BY ACF WEST INC. AND INDIVIDUAL CUSTOMERS. ACF WEST INC. SPECIFICALLY DISCLAIMS ALL OTHER WARRANTIES, EXPRESS OR IMPLIED, INCLUDING 
WITHOUT LIMITATION, WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE, OR ARISING FROM PROVISION OF SAMPLES, A COURSE OF DEALING OR USAGE OF TRADE. 

 
ACF West Inc. is a D.B.A. name for Northwest Geosynthetics Inc. 

8951 SE 76th Drive, Portland, OR  97206  (503) 771-5115, (800) 878-5115, (503)771-1161 fax 

Product Data Sheet  
WSF 200 (ACF 200) Woven Geotextile 

WSF 200 is a woven slit film geotextile, and will meet the following physical properties when tested in accordance with the 
methods listed below.  The individual slit films are woven together in such a manner as to provide dimensional stability 
relative to each other.  The construction of the geotextile makes WSF 200 ideal for soil separation and stabilization.  The 
geotextile is resistant to ultraviolet degradation and to biological and chemical environments normally found in soils. 

WSF 200 Woven Geotextile conforms to the following physical properties:       
  

Property Test Method English (MARV)1 

Weight (Typical) ASTM D-5261 4.0 oz./SY 
Grab Tensile Strength ASTM D-4632 200 lbs 

CBR Puncture ASTM D-6241 700 lbs 
Trapezoidal Tear ASTM D-4533 80 lbs 
UV Resistance ASTM D-4355 80% 

Apparent Opening  
Size 

(AOS)2 

ASTM D-4751 
50 US Std. Sieve 

CBR Puncture 
Strength 

ASTM D-6241 700 lbs 

Permittivity ASTM D-4491 0.05 sec-1 
Water Flow ASTM D-4491 4 gpm/ft2 

Roll Sizes 
 
 

  
 
 

1) All values listed are Minimum Average Roll Value (MARV) unless otherwise noted, calculated as the typical minus two standard deviations.  
Statistically, it yields 97.7% degree of confidence that any sample taken during quality assurance testing will exceed the value reported. 

2) Values for Apparent Opening size are Maximum Average Roll Values (MaxARV), typical value plus two standard deviations. 

Note: WSF 200 fabric is manufactured and imported for ACF West Inc. by Gia Loi Joint Stock Company. Phuoc Thai Hamlet, Tahi Hoa Tan Uyen 
District.  Binh Duon Province, Vietnam.  ACF 200 is a trade name of ACF West Inc. and any use of this name without the expressed written consent of 
ACF West Inc. is strictly prohibited.  The property values listed above are effective 11-1-2010 and subject to change without notice. 



Appendix M
Soil Cover (And Any Additional 

Gravel/Aggregate) Import 
Documentation 



Test(s) Performed: Test 
Results

Test(s) Performed: Test 
Results

Sieve Analysis
See 
Attachment Sulfate Soundness

Proctor Unit Weight & Voids

Sand Equivalent WSDOT Degradation

Fracture Count

Moisture Content

Specific Gravity, Coarse

Specific Gravity, Fine

Hydrometer Analysis

Atterberg Limits

Asphalt Extraction/Gradation
Rice Density

Respectfully Submitted,
Frank J Pooler
WABO Supervising Laboratory Technician 

Visit our website: www.mtc-inc.net

As requested MTC, Inc. has performed the following test(s) on the sample referenced above. The testing was 
performed in accordance with current applicable AASHTO or ASTM standards as indicated below. The results 
obtained in our laboratory were as follows 

If you have any questions concerning the test results, the procedures used, or if we can be of any further assistance 
please call on us at the number below.

S17-839

Materials Testing & Consulting, Inc.
  Geotechnical Engineering    Special Inspection  

6-Oct-17
QC-Black Lake Resources-LR Pit
17S069



Project: Client:

Project #: Sampled By:

Date Sampled: Sample Color:

Lab #: Tested By:

Sample Source: Date Tested:

Run #1 Run #2 Run #3

4.25 4.25 4.25

14.19 14.27 14.31

0.0999 0.0999 0.0999

99.50 100.30 100.70

40.85 40.37 40.13

100.17

2.7

Unit Weight Void Content

M = (G-T)/V Voids % =  100[(S x W) -M ] /S x W

Where: Where:

M = unit weight of aggregate, lbs./cu. ft.

Remarks:

         Materials Testing & Consulting, Inc.

Reviewed By:

QC-Black Lake Resources

17S069

% Voids

G = mass of aggregate plus measure, lb.               
T = mass of measure, lb.
V = volume of measure, cu. Ft.

M = unit weight of aggregate, lb./cu. Ft

Website Address: www.mtc-inc,net

All results apply only to actual Locations and materials tested.  As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written 
approval. 

Unit Weight of Aggregate (M)

Mass of Measure (T)

10/6/2017

Mass of Aggregate & Measure (G)

Volume of Measure (V)

S17-839

Permeable Ballast

Little Rock Pit

FP

10/6/2017

S = bulk specific gravity                                                      
W = density of water, 62.3 lb./cu. Ft.

Unit Weight & Voids in Aggregate

ASTM C-29

Average Unit Weight

Bulk Specific Gravity (S) Average Void = 

Black Lake Resources

SBO

Gray

Unit Weight Voids in Aggregate 2012MG







Test(s) Performed: Test(s) Performed:

Respectfully Submitted,

WABO Supervising Laboratory Technician 

Moisture Content

Specific Gravity, Coarse

Hydrometer Analysis

Proctor

Sand Equivalent

Fracture Count

Atterberg Limits

WSDOT Degradation

Bulk Density & Voids

Specific Gravity, Fine

     Olympia ~ 360.534.9777          Bellingham ~ 360.647.6111          Silverdale ~ 360.698.6787          Tukwila ~ 206.241.1974
Visit our website: www.mtc-inc.net

Frank J Pooler

If you have any questions concerning the test results, the procedures used, or if we can be of any further assistance please call on us 
at the number below.

 % Voids = 42.80

Materials Testing & Consulting, Inc.
            Geotechnical Engineering    Special Inspection  

Test Results

Tumwater, WA. 98501

March 29, 2017

17S041
S17-115

QC Deschutes Aggregate
Deschutes Aggregate and Recycling Inc
PO Box 14451

Sulfate SoundnessSieve Analysis

As requested MTC, Inc. has performed the following test(s) on the sample referenced above. The testing was performed in 
accordance with current applicable AASHTO or ASTM standards as indicated below. The results obtained in our laboratory were as 
follows below or on the attached pages:

Test Results

Meets Spec



27-Mar-17
SBO
28-Mar-17
JE

S17-115

D(5) = 9.925 mm % Gravel = 97.4% Coeff. of Curvature, CC = 1.02
D(10) = 13.930 mm % Sand = 1.9% Coeff. of Uniformity, CU = 1.68

2016 WSDOT 9-03.9(2) Permeable Ballast D(15) = 14.707 mm % Silt & Clay = 0.7% Fineness Modulus = 7.35
D(30) = 17.053 mm Liquid Limit = n/a Plastic Limit = n/a
D(50) = 18.957 mm Plasticity Index = n/a Moisture %, as sampled = 0.7%
D(60) = 21.896 mm Sand Equivalent = n/a Req'd Sand Equivalent =  
D(90) = 29.317 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =  

Dust Ratio = 12/25 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =  

12.00" 300.00 100%
10.00" 250.00 100%
8.00" 200.00 100%
6.00" 150.00 100%
4.00" 100.00 100%
3.00" 75.00 100%
2.50" 63.00 100% 100% 100.0% 99.0%
2.00" 50.00 100% 100% 100.0% 65.0%
1.75" 45.00 100%
1.50" 37.50 100%
1.25" 31.50 100% 100%
1.00" 25.00 70% 70%
3/4" 19.00 50% 50% 80.0% 40.0%
5/8" 16.00 19% 19%
1/2" 12.50 8% 8%
3/8" 9.50 4% 4%
1/4" 6.30 3% 3%
#4 4.75 3% 3% 5.0% 0.0%
#8 2.36 2%
#10 2.00 2% 2%
#16 1.18 2%
#20 0.850 2% 2%
#30 0.600 2%
#40 0.425 1% 1%
#50 0.300 1%
#60 0.250 1% 1%
#80 0.180 1% 1%

#100 0.150 1% 1% 2.0% 0.0%
#140 0.106 1%
#170 0.090 1%
#200 0.075 0.7% 0.7%

Copyright Spears Engineering & Technical Services PS, 1996-98

            Geotechnical Engineering    Special Inspection  

Deschutes Aggregate and Recycling Inc

GP, Poorly graded Gravel

Gray

QC Deschutes Aggregate

     Olympia ~ 360.534.9777          Bellingham ~ 360.647.6111          Silverdale ~ 360.698.6787          Tukwila ~ 206.241.1974

17S041
Deschutes Aggregate and Recycling Inc

Materials Testing & Consulting, Inc.

Visit our website: www.mtc-inc.net

All results apply only to actual locations and materials tested.  As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Sieve Sizes Max Specs Min Specs Sieve Results 



Project: Client:

Project #: Sampled By:

Date Sampled: Sample Color:

Lab #: Tested By:

Sample Source: Date Tested:

Run #1 Run #2 Run #3

4.25 4.25 4.25

13.93 14.01 13.86

0.0999 0.0999 0.0999

96.90 97.70 96.20

42.82 42.35 43.23

96.93

2.72

Unit Weight Void Content

M = (G-T)/V Voids % =  100[(S x W) -M ] /S x W

Where: Where:

M = unit weight of aggregate, lbs./cu. ft.

Remarks:

27-Mar-17

S = bulk specific gravity                                                      
W = density of water, 62.3 lb./cu. Ft.

Unit Weight & Voids in Aggregate

ASTM C-29

Average Unit Weight

Bulk Specific Gravity (S) Average Void = 

Deschutes Aggregate and Recycling Inc

SBO

Gray

Mass of Aggregate & Measure (G)

Volume of Measure (V)

S17-115

Deschutes Aggregate and Recycling Inc

FP

V = volume of measure, cu. Ft.

M = unit weight of aggregate, lb./cu. Ft

Website Address: www.mtc-inc,net

All results apply only to actual Locations and materials tested.  As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written 
approval. 

Unit Weight of Aggregate (M)

Mass of Measure (T)

28-Mar-17

         Materials Testing & Consulting, Inc.

Reviewed By:

QC - Deschutes Aggregate

17S041

% Voids

G = mass of aggregate plus measure, lb.               
T = mass of measure, lb.

Unit Weight Voids in Aggregate 2012MG





Test(s) Performed: Test(s) Performed:

Respectfully Submitted,

WABO Supervising Laboratory Technician 

Moisture Content

Specific Gravity, Coarse

Hydrometer Analysis

Proctor

Sand Equivalent

Fracture Count

Atterberg Limits

98.60%

WSDOT Degradation

Bulk Density & Voids

Specific Gravity, Fine

     Olympia ~ 360.534.9777          Bellingham ~ 360.647.6111          Silverdale ~ 360.698.6787          Tukwila ~ 206.241.1974
Visit our website: www.mtc-inc.net

Frank J Pooler

If you have any questions concerning the test results, the procedures used, or if we can be of any further assistance please call on us 
at the number below.

Materials Testing & Consulting, Inc.
            Geotechnical Engineering    Special Inspection  

Test Results

Olympia, WA. 98512

October 6, 2016

16S158
S16-637

 Q.C. - Black Lake Quarry
Black Lake Quarry
2840 Black Lake Blvd. SW

Sulfate SoundnessSieve Analysis

As requested MTC, Inc. has performed the following test(s) on the sample referenced above. The testing was performed in 
accordance with current applicable AASHTO or ASTM standards as indicated below. The results obtained in our laboratory were as 
follows below or on the attached pages:

Test Results



5-Oct-16
SBO
6-Oct-16
JE

S16-637

D(5) = 12.790 mm % Gravel = 99.4% Coeff. of Curvature, CC = 0.99
D(10) = 13.884 mm % Sand = 0.6% Coeff. of Uniformity, CU = 1.53

 No Specs  D(15) = 14.978 mm % Silt & Clay = 0.0% Fineness Modulus = 7.51
D(30) = 17.151 mm Liquid Limit = n/a Plastic Limit = n/a
D(50) = 19.583 mm Plasticity Index = n/a Moisture %, as sampled = n/a
D(60) = 21.296 mm Sand Equivalent = n/a Req'd Sand Equivalent =  
D(90) = 27.963 mm Fracture %, 1 Face = 98.6% Req'd Fracture %, 1 Face = N/A

Dust Ratio = n/a Fracture %, 2+ Faces = 0.0% Req'd Fracture %, 2+ Faces = n/a

12.00" 300.00 100% 100.0% 0.0%
10.00" 250.00 100% 100.0% 0.0%
8.00" 200.00 100% 100.0% 0.0%
6.00" 150.00 100% 100.0% 0.0%
4.00" 100.00 100% 100.0% 0.0%
3.00" 75.00 100% 100.0% 0.0%
2.50" 63.00 100% 100.0% 0.0%
2.00" 50.00 100% 100.0% 0.0%
1.75" 45.00 100% 100.0% 0.0%
1.50" 37.50 100% 100.0% 0.0%
1.25" 31.50 100% 100% 100.0% 0.0%
1.00" 25.00 82% 82% 100.0% 0.0%
3/4" 19.00 47% 47% 100.0% 0.0%
5/8" 16.00 20% 20% 100.0% 0.0%
1/2" 12.50 4% 4% 100.0% 0.0%
3/8" 9.50 1% 1% 100.0% 0.0%
1/4" 6.30 1% 1% 100.0% 0.0%
#4 4.75 1% 1% 100.0% 0.0%
#8 2.36 0% 100.0% 0.0%
#10 2.00 0% 100.0% 0.0%
#16 1.18 0% 100.0% 0.0%
#20 0.850 0% 100.0% 0.0%
#30 0.600 0% 100.0% 0.0%
#40 0.425 0% 100.0% 0.0%
#50 0.300 0% 100.0% 0.0%
#60 0.250 0% 100.0% 0.0%
#80 0.180 0% 100.0% 0.0%

#100 0.150 0% 100.0% 0.0%
#140 0.106 0% 100.0% 0.0%
#170 0.090 0% 100.0% 0.0%
#200 0.075 0.0% 100.0% 0.0%

Copyright Spears Engineering & Technical Services PS, 1996-98

            Geotechnical Engineering    Special Inspection  

Black Lake Quarry

GP, Poorly graded Gravel, Crushed

Dark Gray

 Q.C. - Black Lake Quarry

     Olympia ~ 360.534.9777          Bellingham ~ 360.647.6111          Silverdale ~ 360.698.6787          Tukwila ~ 206.241.1974

16S158
Black Lake Quarry

Materials Testing & Consulting, Inc.

Visit our website: www.mtc-inc.net

All results apply only to actual locations and materials tested.  As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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Sieve Size % Fracture, 1 Face % Fracture, 2+ Faces
1-1/4" 100.0% 0.0%

1" 98.0% 0.0%
3/4" 98.0% 0.0%
5/8" 99.4% 0.0%
1/2" 97.1% 0.0%
3/8" 100.0% 0.0%
1/4" 100.0% 0.0%

Combined Fracture, 1 Face: Required Fracture, 1 Face: N/A

Combined Fracture, 2+ Faces: Required Fracture, 2+ Faces: n/a

Reviewed by:

Visit our website: www.mtc-inc.net

#################################################################################################################################################################################

Materials Testing & Consulting, Inc.

SBO

JEBlack Lake Quarry
S16-637

05-Oct-16 Q.C. - Black Lake Quarry
16S158
Black Lake Quarry

2 or more Fractured Face Mass

124.9
650.0
124.9

1025.9
790.0

966.8

669.1

98.6%

0.0%

   Olympia ~ 360.534.9777          Bellingham ~ 360.647.6111          Silverdale ~ 360.698.6787          Tukwila ~ 206.241.1974

98.0

Total Sample Mass
966.8

1284.1

06-Oct-16

1 - Fractured Face Mass

98.0

1258.4
1005.8
785.6



PROJECT NAME: SOURCE NAME: JOB #:

TYPE OF MATERIAL: BID ITEM #: PROJECT MANAGER: CONTRACT #:

MATERIAL TO BE USED IN: SAMPLE FROM: SOURCE #: RANDOM #:

 

SAMPLE #: LSL TO USL

SAMPLE OF: 3"   -

SAMPLED BY: 2 1/2"   -

TESTED BY: 2"   -

DATE OF SAMPLE: 1 3/4"   -

TIME OF SAMPLE: 1 1/2"   -

QUANTITY REPRESENTED: 1 1/4" 0.0 0.0 0.0 0.0 0.0 100  -

QUANTITY TO DATE: 1" 204.4 204.4 204.4 8.6 8.6 91  -

7/8"   -

SAMPLE WET WEIGHT: 3/4" 1291.8 1291.8 1087.4 45.6 54.1 46  -

SAMPLE DRY WEIGHT: 5/8" 1844.8 1844.8 553.0 23.2 77.3 23  -

MOISTURE: 1/2" 2162.8 2162.8 318.0 13.3 90.6 9  -

SAMPLE WASHED WEIGHT: 7/16"   -

% P200 WASHED OUT: 3/8" 2300.8 2300.8 138.0 5.8 96.4 4  -

1/4" 2348.4 2348.4 47.6 2.0 98.4 2  -

#4 2355.8 2355.8 7.4 0.3 98.7 1  -

SPEC. #8   -

SAND EQUIVALENT AVG: #DIV/0! 32 Min #10   -

#16   -

SPEC. #20   -

COMBINED FRACTURE: #30   -

#40   -

SPEC. #50   -

ELONGATION:  #80   -

#100   -

SPEC. #200   -

WOOD PARTICLES:  PAN WT 2386.8 2386.8 38.4 100.0 0.0

WOOD WEIGHT: DIFFERENCE PAN WEIGHT - vs - WASHED WEIGHT:  

SPEC.

1/4 - #10 SPLIT:  
(#10 / 1/4") x 100

1 204.4 62.4 69%

3/4 1034.0 53.8 95%

SPEC. 5/8 550.8 20.6  96%

CLEANLINESS VALUE:   

SEDIMENT HEIGHT:  

TARGET

FINENESS MODULUS: 5.24

1 1/4" Clean

BLACK LAKE RESOURCES

Black Lake Resources Littlerock

Jeff

Stock Pile J-186

SIEVE SIZE
WEIGHT

1ST SHAKE
WEIGHT

2ND SHAKE
TOTAL WT
RETAINED

WEIGHT
ON SIEVE

IND. %
RETAINED

TOTAL % 
RETAINED

TOTAL %
PASSING

SPEC

18

1 1/4" Clean

SAMPLE
MASS

Jeff

9/29/2017

9:30am

 

2411.8

2386.6

1.1%

 

SIEVE SIZE

 

NON FRAC
MASS

ELONGATED
MASS

ELONGATED
%

FRACTURE
%

FRACTURE
SPEC

SAND
EQUIV.

 

 

 

 

 

 

COMBINED
FRACTURE

1289.2 136.8 ELONGATION   

*Permeable Ballast 9-03.9(2)

99  100

65  100

40  80

0  5

0  2





Test(s) Performed: Test(s) Performed:

Respectfully Submitted,

WABO Supervising Laboratory Technician 

Moisture Content

Specific Gravity, Coarse

Hydrometer Analysis

Proctor

Sand Equivalent

Fracture Count

Atterberg Limits

83 WSDOT Degradation

Bulk Density & Voids

Specific Gravity, Fine

     Olympia ~ 360.534.9777          Bellingham ~ 360.647.6111          Silverdale ~ 360.698.6787          Tukwila ~ 206.241.1974
Visit our website: www.mtc-inc.net

Frank J Pooler

If you have any questions concerning the test results, the procedures used, or if we can be of any further assistance please call on us 
at the number below.

Materials Testing & Consulting, Inc.
            Geotechnical Engineering    Special Inspection  

Test Results

Tumwater, WA, 98512

April 10, 2017

16S158-02
S17-146

Q.C. - Black Lake Resources
Black Lake Resources
2840 Black Lake Blvd. SW

Sulfate SoundnessSieve Analysis

As requested MTC, Inc. has performed the following test(s) on the sample referenced above. The testing was performed in 
accordance with current applicable AASHTO or ASTM standards as indicated below. The results obtained in our laboratory were as 
follows below or on the attached pages:

Test Results

Meets Spec



5-Apr-17
SBO
7-Apr-17
JE

S17-146 Pea Gravel

D(5) = 0.195 mm % Gravel = 33.1% Coeff. of Curvature, CC = 0.38
D(10) = 0.269 mm % Sand = 65.1% Coeff. of Uniformity, CU = 11.64

2016 WSDOT 9-03.14(1) Gravel Borrow D(15) = 0.325 mm % Silt & Clay = 1.8% Fineness Modulus = 4.00
D(30) = 0.563 mm Liquid Limit = n/a Plastic Limit = n/a
D(50) = 1.539 mm Plasticity Index = n/a Moisture %, as sampled = 2.3%
D(60) = 3.136 mm Sand Equivalent = 83 Req'd Sand Equivalent = 50
D(90) = 12.287 mm Fracture %, 1 Face = n/a Req'd Fracture %, 1 Face =  

Dust Ratio = 4/53 Fracture %, 2+ Faces = n/a Req'd Fracture %, 2+ Faces =  

12.00" 300.00 100%
10.00" 250.00 100%
8.00" 200.00 100%
6.00" 150.00 100%
4.00" 100.00 100% 100% 100.0% 99.0%
3.00" 75.00 100%
2.50" 63.00 100%
2.00" 50.00 100% 100% 100.0% 75.0%
1.75" 45.00 100%
1.50" 37.50 100%
1.25" 31.50 100%
1.00" 25.00 100% 100%
3/4" 19.00 100% 100%
5/8" 16.00 98% 98%
1/2" 12.50 91% 91%
3/8" 9.50 83% 83%
1/4" 6.30 72% 72%
#4 4.75 67% 67% 80.0% 50.0%
#8 2.36 57%
#10 2.00 55% 55%
#16 1.18 46%
#20 0.850 42% 42%
#30 0.600 32%
#40 0.425 24% 24% 30.0% 0.0%
#50 0.300 13%
#60 0.250 8% 8%
#80 0.180 4% 4%

#100 0.150 3% 3%
#140 0.106 2%
#170 0.090 2%
#200 0.075 1.8% 1.8% 7.0% 0.0%

Copyright Spears Engineering & Technical Services PS, 1996-98

16S158-02
Black Lake Resources

SP, Poorly graded Sand with Gravel

Brown

Q.C. - Black Lake Resources

Materials Testing & Consulting, Inc.

Visit our website: www.mtc-inc.net

All results apply only to actual locations and materials tested.  As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions or extracts from or regarding our reports is reserved pending our written approval.
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            Geotechnical Engineering    Special Inspection  

Little Rock Pit
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Q.C. - Black Lake Resources 5-Apr-17

16S158-02 SBO

Black Lake Resources 7-Apr-17

Little Rock Pit JE
S17-146

Temperature of Solution: 72

#1 #2 #3

Clay Reading: 4.1 4.3 n/a

Sand Reading: 3.5 3.4

Time: 20 mins 20 mins 20 mins

Sand Equivalent: 86 80 n/a

Average Sand Equivalent: 83.0

Adjusted Sand Equivalent: 83

Required Sand Equivalent: 50

All results apply only to actual locations and materials tested.  As a mutual protection to clients, the public and ourselves, all reports are submitted as the confidential property of clients, and authorization for publication of statements, conclusions 
or extracts from or regarding our reports is reserved pending our written approval.

Materials Testing & Consulting, Inc.

SP, Poorly graded Sand with Gravel

Brown

Visit our website: www.mtc-inc.net

Sand Equivalent = (Sand Reading/Clay Reading) x 100
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