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1.0 INTRODUCTION 

Farallon Consulting, L.L.C. (Farallon) has prepared this FINAL Capital Industries Plant 4 Interim 
Action - Stage 1 In Situ Chemical Oxidation [ISCO] Report (ISCO Report) on behalf of Art Brass 
Plating, Inc.; Blaser Die Casting Co.; Capital Industries, Inc. (CI); and Burlington Environmental, 
LLC1 (collectively referred to herein as the West of 4th Group), which are the potentially liable 
parties for the West of 4th Group Site (herein referred to as the Site), which consists of Site Unit 1 
and Site Unit 2 (SU2), depicted on Figure 1. The Art Brass Plating, Inc. property is located at Site 
Unit 1. The CI and Blaser Die Casting Co. properties are located at SU2. The CI property 
comprises five buildings identified as Plants 1 through 5 (Figure 2). The work summarized in this 
ISCO Report was part of an interim action pilot study at CI Plant 4 in SU2 as discussed in the 
Final Capital Industries Plant 4 Interim Action Work Plan, West of 4th Group Site, Capital 
Industries, Inc., 5815 4th Avenue South, Washington dated December 21, 2017, prepared by 
Farallon (2017) and is consistent with the evaluation of prospective remediation technologies 
presented in the West of 4th Site Unit 2 Feasibility Study, Seattle, Washington dated August 11, 
2016, prepared by West of Fourth Group and Pacific Groundwater Group (2016) (SU2 FS Report). 

This ISCO Report has been prepared in accordance with the requirements of Agreed Order No. 
DE 10402 entered into by the West of 4th Group and the Washington State Department of Ecology 
(Ecology) in April 2014; the First Amendment to Agreed Order No. DE 10402 dated November 
20, 2017; and the Washington State Model Toxics Control Act Cleanup Regulation, as established 
in Chapter 173-340 of the Washington Administrative Code. 

1.1 OBJECTIVES 

The purpose of the ISCO Report is to provide a summary of the field procedures and, process and 
performance monitoring results for the Stage 1 ISCO injections conducted as a pilot test for an 
interim action at CI Plant 4. The Stage 1 ISCO injections and associated process and performance 
monitoring were conducted in accordance with the Final Revised Capital Industries Plant 4 Stage 
1 Field Implementation Work Plan dated July 26, 2018, prepared by Farallon (Stage 1 FIWP). The 
ISCO technology that was used included direct injection of potassium permanganate (KMnO4) 

into the subsurface to treat shallow soil and groundwater within the Water Table Interval (i.e., at 
depths of from 0 to 20 feet below ground surface [bgs]). The interim action objectives are tied to 
the remedial action objectives for the Site, described in the SU2 FS Report, and include: 

• Reducing concentrations of chlorinated volatile organic compounds (CVOCs) in soil 
beneath CI Plant 4 to concentrations less than the preliminary cleanup levels (PCULs) for 
the Site to reduce inhalation risks to acceptable levels (Table 1; Figure 3) and eliminate the 
potential for future risk to groundwater; and  

                                                 
 
1 Burlington Environmental, LLC, is a wholly owned subsidiary of PSC Environmental Services, LLC, which is a 
wholly owned subsidiary of Stericycle Environmental Solutions, Inc. 
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• Reducing concentrations of CVOCs in Water Table Interval groundwater that allegedly 
originated from CI Plant 4 to concentrations less than the PCULs for the Site. 

1.2 ORGANIZATION 

This ISCO Report summarizes pertinent background information and provides procedures and 
results associated with the Stage 1 ISCO injections conducted at CI Plant 4 in SU2. This ISCO 
Report is organized into the following sections: 

• Section 1, Introduction, presents an overview of the Site, and the objectives and 
organization of the ISCO Report. 

• Section 2, Background, presents background information, including a summary of 
previous investigations conducted at CI Plant 4, and a description of the constituents of 
concern (COCs) and affected media that were targeted during the interim action. 

• Section 3, ISCO Injections and Monitoring, describes the ISCO injection work elements 
and associated process and performance monitoring. 

• Section 4, ISCO Distribution and Monitoring Results, provides a summary of the 
subsurface distribution achieved during the injection of the KMnO4 solution, process and 
performance monitoring results, and additional assessment conducted in the northwestern 
portion of CI Plant 4. 

• Section 5, Conclusions and Recommendations, summarizes Farallon’s findings and 
conclusions regarding the Stage 1 ISCO injections and recommendations regarding use of 
ISCO for future work. 

• Section 6, References, lists the documents cited in this ISCO Report. 
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2.0 BACKGROUND 

This section presents background information, including a summary of previous investigations 
conducted at CI Plant 4, and a description of COCs and affected media that were targeted during 
the interim action. 

2.1 PREVIOUS INVESTIGATIONS AT CI PLANT 4 

Former operations at the CI property allegedly have resulted in releases of tetrachloroethene (PCE) 
and/or trichloroethene (TCE) to soil and groundwater. Details of historical CI operations and the 
results from prior environmental investigations, including a Remedial Investigation (RI) 
conducted by Farallon, are presented in the Revised Draft Remedial Investigation Report, Capital 
Industries, Inc., 5801 3rd Avenue South, Seattle, Washington, Agreed Order No. DE 5348 dated 
October 2012, prepared by Farallon (2012). A hot solvent degreaser historically was present in the 
south-central portion of CI Plant 4/Plant 4 canopy (Figure 3). The hot solvent degreaser was used 
in CI Plant 4 from approximately 1987 to 1992 and was removed in 1993. Prior to 1987, manual 
degreasing was conducted at CI Plant 4. CI reportedly stored TCE at the CI Plant 4 canopy area 
and the solvent was manually applied to the metal surfaces prior to painting at the CI Plant 4 paint 
booths. Two drum storage areas were present in the west-central portion of the CI Plant 4 canopy 
(Figure 3). The southernmost drum storage area was constructed in 1978, was in use until 1985, 
and currently is used as the paint storage area. The northernmost drum storage area was constructed 
in 1978 and currently is still in use. 

During subsurface investigations conducted by Farallon (2012) at CI Plant 4 during the RI, neither 
TCE nor PCE was detected in soil samples collected from the boring/monitoring well locations at 
concentrations that accounted for the impacts to groundwater quality that occurred at and 
down-gradient of CI Plant 4. Concentrations of CVOCs detected in groundwater samples collected 
from the Water Table Interval (i.e., at depths of from 0 to 20 feet bgs) and/or the Shallow Interval 
(i.e., at depths from 20 to 40 feet bgs) near the suspected source areas previously identified at the 
CI property suggest there may be areas where concentrations of CVOCs in soil are greater than 
those detected during the RI. Therefore, Ecology required that additional investigation be 
conducted at CI Plant 4. 

Farallon (2016) conducted passive soil gas and bulk soil sampling at CI Plant 4 and in the South 
Fidalgo Street right-of-way to assess the lateral and vertical distribution of PCE and TCE in soil 
beneath CI Plant 4 to resolve data gaps associated with the RI for the CI property, described in the 
revised data gap memorandum for Site Unit 2 (Farallon 2015). 

The soil gas survey results indicated that the highest concentrations of PCE in soil gas were present 
in an area extending from the east-central portion to the south-southwestern portion of CI Plant 4. 
The areas with the highest concentrations of TCE in soil gas correlated with the areas with the 
highest concentrations of PCE in soil gas. Elevated concentrations of TCE were also detected in 
the approximate location of the northernmost/current drum storage area (Figure 3). 

http://www.farallonconsulting.com/
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The highest concentration of cis-1,2-dichloroethene (cis-1,2-DCE) in soil gas was detected at the 
east-central portion of CI Plant 4, and correlates with the locations of the highest concentrations 
of PCE and TCE. The PCE, TCE, and cis-1,2-DCE data indicate potential releases at 
northernmost/current drum storage area at the west-central portion of the CI Plant 4 canopy, at the 
former degreaser location at the south-central portion of CI Plant 4, and at the east-central portion 
of CI Plant 4. Soil sampling at these locations was conducted to supplement existing soil data from 
the RI and further evaluate the nature and extent of COCs in soil (Table 1; Figure 3). 
Concentrations of PCE, TCE, and cis-1,2-DCE detected in soil gas at the east-central portion of 
CI Plant 4 could be the result of a release on the east-adjacent Pacific Food Systems property or 
encroachment of contamination from other areas beneath CI Plant 4. The specific source of 
CVOCs in soil gas on the Pacific Food Systems property is undetermined. 

PCE was detected at concentrations exceeding the PCUL for air quality protection and/or the 
revised PCUL2 for surface water quality protection in soil samples collected from borings P4-B6, 
P4-B7, P4-B8, and P4-B11. The maximum PCE concentration detected was 0.64 milligram per 
kilogram at boring P4-B6 in the southeastern portion of CI Plant 4, east of the former degreaser. 

TCE was detected at concentrations exceeding the PCUL for air quality protection and/or the 
revised PCUL for surface water quality protection in soil samples collected from borings P4-B1, 
P4-B3 through P4-B9, and P4-B14. The maximum TCE concentration detected was 0.48 milligram 
per kilogram at boring P4-B7 in the central portion of CI Plant 4. 

Cis-1,2-DCE, trans-1,2-dichloroethene, and vinyl chloride were not detected at concentrations 
exceeding PCULs in the soil samples collected at and proximate to CI Plant 4. 

The soil analytical results indicated that the highest concentrations of CVOCs are present 
immediately beneath the CI Plant 4 building slab, and attenuated with depth. PCE and TCE were 
detected at low concentrations at CI Plant 4, which confirmed that there was not a significant or 
extensive release of PCE or TCE at CI Plant 4. The groundwater data from the RI Report (Farallon 
2012) and post-RI sampling also supported the conclusions drawn from the soil data. The 
concentrations of COCs in the Water Table Interval are not indicative of a major release of PCE 
or TCE (Table 2; Figure 4). Neither PCE nor TCE was detected in either the Shallow or 
Intermediate Interval (i.e., at depths greater than 40 feet bgs), indicating that the release(s) of PCE 
and TCE that did occur were of insufficient mass and/or volume to affect deeper groundwater. 

Sufficient data were collected at CI Plant 4 to evaluate potential cleanup technologies for soil and 
groundwater, described in the SU2 FS Report. The potential active cleanup technologies evaluated 
and the media to be remediated were: 

• ISCO (soil and groundwater); 

                                                 
 
2 Certain PCULs were revised in January 2017 to accommodate U.S. Environmental Protection Agency (EPA) 

revisions to surface water quality criteria. 
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• Soil excavation and off-Site disposal (soil); 

• Soil vapor extraction/air sparging (soil and groundwater); 

• Enhanced anaerobic biodegradation (groundwater); and 

• In-situ chemical reduction (groundwater). 

ISCO was the preferred cleanup technology for soil and groundwater due to its ability to be 
implemented with minimal interference with operations at CI Plant 4, and its ability to rapidly treat 
the low levels of CVOCs present in soil and groundwater (West of Fourth Group and Pacific 
Groundwater Group 2016). 

2.2 CONSTITUENTS OF CONCERN FOR THE INTERIM ACTION 

The COCs for soil are PCE and TCE. These COCs are a current and future risk to the soil-to-
groundwater and soil-to-indoor-air pathways. The COCs for groundwater in the Water Table 
Interval are PCE and TCE. These COCs are a current and future risk to the groundwater-to-surface 
water and groundwater-to-indoor air pathways. PCE and TCE also have the potential to affect the 
Shallow Interval where anaerobic conditions exist and reductive dechlorination to vinyl chloride 
can occur. Oxidation of PCE and TCE in the Water Table Interval reduces the risk of vinyl chloride 
generation. 

2.3 PRELIMINARY CLEANUP LEVELS 

The PCULs for the Site are based on potential exposure pathways, and were defined in the 
Technical Memorandum regarding Revised Preliminary Cleanup Standards, W4 Joint Deliverable, 
Seattle, Washington dated September 12, 2014, from Farallon (2014) to Mr. Ed Jones of Ecology. 
The PCULs were updated on January 17, 2017 to reflect updates to human health criteria in the 
Clean Water Act promulgated by EPA on November 15, 2016. These PCULs also were included 
in the SU2 FS Report. The PCULs pertinent to the evaluation of the Stage 1 ISCO work are 
included in Tables 1, 2, 3, 6, and 7 for the process and performance monitoring data. 

http://www.farallonconsulting.com/
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3.0 STAGE I ISCO INJECTION AND MONITORING 

This section describes the ISCO injection work elements and associated process and performance 
monitoring. The work was conducted in general accordance with the criteria presented in the Stage 
1 FIWP.  

3.1 PERMITTING 

Farallon obtained an Underground Injection Control permit from Ecology prior to initiating the 
Stage 1 ISCO injections (Appendix A), which indicated that the ISCO injection locations met the 
non-endangerment standard in accordance with Section 100 of Chapter 173-218 of the Washington 
Administrative Code. Ecology issued a State Environmental Policy Act threshold determination 
of non-significance for the interim action in 2017. 

3.2 OBSERVATION WELL INSTALLATION AND BASELINE GROUNDWATER 
SAMPLING 

One-inch-diameter observation wells OBW-1 and OBW-3 through OBW-5 were installed on June 
16, 2018. One-inch-diameter observation well OBW-2 was installed on June 20, 2018. The 
purpose of the observation well installation was to provide process and performance monitoring 
data during and following the ISCO injection. Observation well diagrams are provided in 
Appendix B. The five new observation wells and monitoring wells MW-6 and MW-7 were 
sampled during a baseline groundwater monitoring event conducted on July 2, 2018. Baseline 
groundwater samples were collected and analyzed for the following parameters in accordance with 
the Sampling and Analysis Plan that was included with the Stage 1 FIWP: 

• CVOCs by EPA Method 8260D; 

• Dissolved arsenic by EPA Method 200.8; 

• Dissolved and total chromium, manganese, cadmium, and lead by EPA Method 200.8; 

• Total and dissolved iron by EPA Method 6010D; 

• Total and dissolved mercury by EPA Methods 7470A/245.1; 

• Total dissolved solids by Standard Method SM2540C; and 

• Hexavalent chromium by Standard Method SM3500-CR B (monitoring well MW-7 only). 

The baseline groundwater monitoring results for CVOCs are summarized in Table 2, and the 
results for metals are summarized in Table 3. 

3.3 SPILL PREVENTION 

Cascade Technical Services (Cascade) was subcontracted to perform the ISCO injections. 
Cascade’s injection truck with onboard mixing vats was placed within secondary containment 

http://www.farallonconsulting.com/
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compatible with the KMnO4 solution and capable of holding 100 percent of the volume of the 
mixing vats. A spill kit with items capable of neutralizing, containing, and absorbing a potential 
spill was present when the 3-percent KMnO4 solution was being mixed and injected into the 
subsurface. 

Sudden changes in injection rates and pressure and visual observations are the first signs of oxidant 
surfacing during pressurized ISCO injection. When surfacing occurred, injection was stopped 
immediately and the KMnO4 solution was neutralized with the prepared solution in the spill kit. 
The neutralized liquid was recovered, containerized, and disposed of in accordance with applicable 
federal, state, and local laws. 

3.4 PROCESS MONITORING 

Cascade provided process monitoring for injection pressures, flow rates, and injection volumes 
during injection of the KMnO4 solution. A summary of Cascade’s observations and measurements 
is included in the Remediation Field Services Report, Capital Industries, 5801 3rd Avenue South, 
Seattle, WA 98108 dated September 11, 2018, prepared by Cascade (2018) (Cascade Report) 
(Appendix C). A Farallon Field Scientist monitored water levels and air pressures at nearby 
monitoring wells before, periodically during, and after each injection. Farallon’s process 
monitoring results are provided in Table 4. 

3.5 ISCO INJECTION 

The Stage 1 ISCO injections were conducted at five locations from August 18 through August 22, 
2018. Cascade injected the KMnO4 solution to depths of up to 9 feet bgs in the vadose zone at 
locations B3, C5, D4, E5, and F5 (Figure 4). Cascade also injected the KMnO4 solution into the 
Water Table Interval at location E5. ISCO injections into the vadose zone were conducted using a 
2-foot injection screen, and into the saturated zone using a 5-foot injection screen. 

Cascade hand-cleared each injection location for utilities with a hand-auger. Each borehole was 
then backfilled with bentonite chips that were hydrated and compressed in preparation for injection 
using a top-down approach. Initial injections at locations F5, E5, and B3 were attempted in the 
interval from 1 to 3 foot bgs to treat shallow CVOC concentrations in vadose zone soil immediately 
beneath the building slab. However, the KMnO4 solution surfaced from the borehole upon 
initiation of flow and/or initial pressurization for injection. Surfacing did not occur at injection 
locations C5 and D4 where KMnO4 injection was initiated at the interval from 2 to 4 feet bgs. 

ISCO injection into initial injection location F5 (Figure 4) was conducted at low pressures of 0 to 
31 pounds per square inch (psi) to assess the ability of the formation to accept the KMnO4 solution. 
Cascade and Farallon began testing higher injection pressures ranging from 40 to 95 psi during 
injection at location E5 to further assess the formation’s ability to accept the KMnO4 solution and 
to maximize the distribution radius. Surfacing occurred at a nearby bollard that penetrated the 
building slab approximately 10 feet northwest of the injection location, through nearby floor cracks 
approximately 3 feet from the injection location, and into the well monument for monitoring well 
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MW-6 while injecting at the 5- to 7-foot depth interval at injection location E5. The daylighted 
KMnO4 was neutralized and recovered upon observation and the injection pressure was reduced 
to 17 psi.  

Injection pressures of 39 to 78 psi were achieved at injection location B3 without surfacing. 
Injection pressures of 16 to 94 psi were achieved at injection location D4 without surfacing. Higher 
injection pressures ranging from 67 to 179 psi were tested and achieved at injection location C5 
without surfacing. 

The Farallon Field Scientist periodically checked the groundwater in nearby monitoring wells for 
a pink or purple coloration associated with the presence of KMnO4, and monitored air pressure 
inside the well casings to check for pressure increases in the vadose zone associated with the ISCO 
injections (Tables 4 and 5). 

The boreholes for each injection location were abandoned with bentonite chips and hydrated to 
form a seal to within 6 inches of the ground surface. Each borehole was sealed with 6 inches of 
concrete to match the building slab. 

3.6 PERFORMANCE MONITORING 

The first of two rounds of performance borings were advanced north, southeast, and southwest of 
each injection location on August 23 and 24, 2018 after completion of the ISCO injections. The 
purpose of the first round performance borings was to assess the vertical and lateral distribution of 
the KMnO4 solution and collect soil samples for analysis for CVOCs and KMnO4. The distance 
of each of these borings varied from that proposed in the Stage 1 FIWP due to obstructions present 
within CI Plant 4 (Figures 5A through 5F). Select soil samples from each of the borings were 
analyzed for the following parameters in accordance with the Sampling and Analysis Plan 
provided in the Stage 1 FIWP: 

• CVOCs by EPA Method 8260C; and 

• Permanganate natural oxidant demand (PNOD) by ASTM International Method D7262-
10, Test Method A. 

The CVOCs results were used to assess the effectiveness of the KMnO4 solution at reducing 
CVOC concentrations. The soil samples collected for KMnO4 analysis could not be analyzed using 
the proposed method, which is a groundwater-only method. The PNOD analytical results were 
used to assess both the natural oxidant demand of the subsurface soil matrix and to evaluate 
whether a 3-percent KMnO4 solution was sufficient to overcome the natural oxidant demand and 
destroy the CVOCs present. 

The second round of performance borings were advanced within approximately 1.5 feet of first 
round performance borings where the purple or pink coloration associated with the KMnO4 
solution was observed to persist, indicating that the KMnO4 solution had not been expended 
(Figures 6A through 6E). Soil samples were collected from the depth intervals where the KMnO4 
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solution was observed in the first round borings and analyzed for CVOCs by EPA Method 8260C. 
PNOD analysis was not conducted during the second round of performance sampling since 
sufficient samples were collected during the initial round of sampling to evaluate the results of the 
ISCO injection. 

TCE was detected at concentrations that exceeded PCULs in the first round performance borings 
at injection location B3. These TCE concentrations in soil were higher than those observed during 
previous remedial investigation work. Farallon advanced four additional borings (borings P4-15 
through P4-18) in the northwestern portion of CI Plant 4 to assess the lateral distribution of TCE 
in soil (Figure 7). 

Farallon conducted performance groundwater monitoring following completion of the ISCO 
injections per the schedule provided in the Stage 1 FIWP. Performance groundwater monitoring 
consisted of measuring the water levels in select monitoring and observation wells, collecting 
groundwater samples to observe coloration indicative of the presence of KMnO4, and measuring 
the concentration of KMnO4 in groundwater samples showing indications of the KMnO4 solution 
using a Hach DR890 colorimetric analyzer. The performance groundwater monitoring was 
conducted daily for 5 days following completion of the injections and weekly until the KMnO4 
solution was no longer detected. 

Groundwater samples were collected from monitoring wells showing indications of the KMnO4 
solution during the monitoring described above. The groundwater samples were submitted for 
analysis of the following: 

• CVOCs by EPA Method 8260D; 

• Total and dissolved chromium and manganese EPA Method 200.8; 

• Total and dissolved iron by EPA Method 6010D; 

• Total dissolved solids by Standard Method SM2540C; and 

• Hexavalent chromium by Standard Method SM3500-CR B. 

Hexavalent chromium was detected at a concentration of 100 micrograms per liter in the field 
duplicate sample collected from monitoring well MW-6 (Table 3). This concentration exceeded 
the Washington State Model Toxics Control Act Standard Method B cleanup level, so additional 
sampling was requested by Ecology. An additional groundwater monitoring event was conducted 
on October 17, 2018 to assess whether the hexavalent chromium was still present in groundwater 
proximate to monitoring well MW-6 and in observation wells OBW-4 and OBW-5. Details 
regarding the performance sampling results follow.

http://www.farallonconsulting.com/
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4.0 STAGE I ISCO DISTRIBUTION AND MONITORING RESULTS 

The following section provides a summary of the results of the assessment of subsurface 
distribution achieved during the injection of the KMnO4 solution, process and performance 
monitoring results for soil and groundwater, and evaluation of the lateral distribution of TCE 
conducted in the northwestern portion of the CI Plant 4 canopy at the northernmost/current drum 
storage area. 

4.1 ISCO DISTRIBUTION  

The performance borings completed around each injection location were used to evaluate the 
lateral and vertical distribution of the KMnO4 solution. Visual observations of staining associated 
with the presence of the KMnO4 solution were used to assess the lateral and vertical distribution 
of the KMnO4 solution after injection (Figure 5A).  

The distribution radii were more laterally uniform during lower-pressure injections into the vadose 
zone at injection locations F5 and E5 and while injecting into the Water Table Interval at injection 
location E5. The distribution radii were more irregular during injection at higher pressures at 
injection locations B3, C5, and D4. The irregular distribution may have been the result of hydraulic 
fracturing creating preferential pathways in the subsurface.  

The vertical distribution of the KMnO4 solution was irregular regardless of the injection pressures 
applied (Figures 5B through 5F; Appendix B). The vertical distribution observations indicated that 
the KMnO4 solution was not distributed homogeneously throughout the formation. Further, the 
KMnO4 solution was not distributed homogeneously within the shallow portion of the soil matrix 
from beneath the building slab to approximately 6 feet bgs, where the CVOC concentrations 
exceed the soil cleanup levels protective of the air pathway. 

The KMnO4 solution was observed as a bright purple color in monitoring well MW-6 beginning 
on August 23, 2018. The KMnO4 solution was observed as a faint purple color in observation well 
OBW-5 beginning on September 5, 2018. The groundwater in monitoring well MW-6 and in 
observation well OBW-5 was observed to be brown during the September 12, 2018 performance 
groundwater monitoring event, indicating that the KMnO4 solution had been expended.  

4.2 ANALYTICAL RESULTS 

Soil samples were collected from the second round of performance borings at depths and locations 
where the KMnO4 solution was observed during the first round of performance borings. CVOC 
results from the first round of performance borings (Table 6) were used as baseline soil samples 
for comparison against CVOC results from the second round of performance borings (Table 7; 
Figures 6A through 6E). CVOC concentrations from the second round of performance borings 
indicated that injection of the 3-percent KMnO4 solution was not successful at reducing 
concentrations of CVOCs in vadose zone soil. 

http://www.farallonconsulting.com/
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PNOD analytical results were elevated in the poorly graded sand layer immediately below the 
concrete floor slab (Table 6), indicating that a significant volume of KMnO4 solution, multiple 
injections, and/or higher concentration solution would be required to overcome the PNOD and 
effectively reduce CVOC concentrations. PNOD analytical results in the remaining soil types 
encountered below the poorly graded sand were within the range indicating that ISCO could be 
successful. However, the CVOC results confirmed the necessity for multiple injections, a higher-
concentration KMnO4 solution, or an alternative oxidant such as sodium permanganate or 
persulfate that can be more readily mixed at higher concentrations than KMnO4 . 

PCE, TCE, and cis-1,2-DCE were detected at concentrations less than the PCULs during the 
baseline and performance groundwater monitoring events in observation wells OBW-01 through 
OBW-05 and in monitoring well MW-6 (Table 2; Figure 4). TCE was detected at a concentration 
of 7.6 micrograms per liter, which exceeds the PCUL established for the Site, in the groundwater 
sample collected from monitoring well MW-7 during the baseline groundwater monitoring event. 
The TCE concentration in the groundwater sample collected during the performance groundwater 
monitoring event was less than the PCUL. 

Metals concentrations from the baseline groundwater monitoring event and from the performance 
groundwater monitoring event are summarized in Table 3. Hexavalent chromium was detected at 
a concentration of 100 micrograms per liter in the field duplicate sample collected from monitoring 
well MW-6 on September 18, 2018 (Table 3). This concentration exceeded the Model Toxics 
Control Act Standard Method B cleanup level, so additional sampling was requested by Ecology 
in a meeting between Farallon and Ecology on October 11, 2018. An additional groundwater 
monitoring event was conducted on October 17, 2018 to assess whether the hexavalent chromium 
was still present in groundwater proximate to monitoring well MW-6 and in observation wells 
OBW-4 and OBW-5. Hexavalent chromium was not detected at the laboratory practical 
quantitation limits in the groundwater samples collected on October 17, 2018. 

Laboratory analytical reports are provided in Appendix D. 

4.3 ADDITIONAL CI PLANT 4 TCE RESULTS 

TCE concentrations ranging from 0.082 to 2.4 milligrams per kilogram were detected at a depth 
of approximately 2 feet bgs in performance borings B3-01, B3-02, and B3-03 proximate to 
injection location B3 (Table 6; Figure 7) and the northernmost/current drum storage area within 
the Plant 4 canopy. These TCE concentrations are higher than TCE concentrations previously 
detected (Table 1; Figure 3).  

Four additional borings, borings P4-15 through P4-18, were advanced during a second round of 
performance borings to further assess the lateral and vertical distribution of TCE. TCE was only 
detected at boring location P4-16, at a depth of approximately 1 foot bgs (Table 8; Figure 7), 
indicating that the lateral and vertical limits of TCE-affected soil at the northernmost/current drum 
storage area could be estimated using the collective soil analytical obtained in 2015 and during the 
Stage 1 ISCO work. 

http://www.farallonconsulting.com/
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5.0 CONCLUSIONS  

The Stage I ISCO results indicate that ISCO or other injection-based technologies are not appropriate 
for cleanup of shallow soil with concentrations of PCE and/or TCE exceeding the PCULs protective 
of the air pathway. This conclusion is based on the following: 

• The limited lateral and vertical distribution of the KMnO4 solution, which indicates that a 
substantial number of injection borings would be necessary to introduce an oxidant solution 
throughout the soil matrix containing CVOCs at concentrations requiring treatment. 

• The irregular and inconsistent lateral and vertical distribution regardless of injection 
pressures, which indicate that heterogeneity of the soil matrix likely will prohibit an oxidant 
from being distributed in a manner that will bring the oxidant in contact with CVOCs 
requiring treatment. The ISCO injection results also confirmed that the KMnO4 solution 
could not be effectively distributed within the upper 2 feet bgs without surfacing. 

• PNOD was high in the poorly graded sand layer immediately beneath the building slab where 
CVOCs at concentrations requiring treatment are present. Consequently, either multiple 
injections of a 3-percent KMnO4 solution an alternative oxidant that could be readily mixed 
at a higher concentration than KMnO4 would be required to overcome the PNOD and treat 
the CVOC concentrations.  

Because an oxidant solution cannot be distributed in a manner that will allow it to come in contact 
with the CVOCs in the affected portions of the soil matrix, coupled with the likelihood of requiring 
multiple injections within a substantial number of borings, further application of this technology at 
CI Plant 4 is technically unfeasible and represents a cost disproportionate to a corresponding benefit. 
An alternative technology proposed in the Site Unit 2 Feasibility Study will need to be assessed.  

The results of the Stage I ISCO work were also evaluated for the potential to apply ISCO as a 
technology to reduce or eliminate CVOC concentrations in groundwater. The results indicated that: 

• CVOC concentrations at monitoring well MW-6 and observations wells OBW-01 through 
OBW-05 do not exceed the groundwater cleanup levels protective of the air pathway. 

• A KMnO4 solution greater than 3 percent would be required to effectively reduce CVOC 
concentrations in groundwater. Multiple injections also would be required. 

• The distribution of the KMnO4 solution within the saturated zone appeared more uniform 
and had the greatest distribution radius (injection location E5, Figure 5A).  

• Hexavalent chromium was generated by the oxidation reaction. However, the hexavalent 
chromium reverted to trivalent chromium shortly following expenditure of the KMnO4 
solution. Continued application of ISCO could result in a hexavalent chromium plume. 

Based on the groundwater analytical data, no further action is required for groundwater treatment at 
CI Plant 4. 

http://www.farallonconsulting.com/
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Table 1
Plant 4 - 2015 Soil Analytical Results for CVOCs

West of 4th Group Site
Capital Industries, Inc.

Seattle, Washington
Farallon PN: 457-008

PCE TCE
cis-1,2-

Dichloroethene
trans-1,2-

Dichloroethene Vinyl Chloride

P4-B1-1.0 Farallon 10/17/2015 1.0 0.0085 0.045 < 0.00098 < 0.00098 < 0.00098

P4-B1-3.0 Farallon 10/17/2015 3.0 0.0013 0.0068 < 0.00099 < 0.00099 < 0.00099

P4-B1-5.0 Farallon 10/17/2015 5.0 0.0031 0.015 < 0.0010 < 0.0010 < 0.0010

P4-B1-7.8 Farallon 10/17/2015 7.8 0.0036 0.0068 < 0.0016 < 0.0016 < 0.0016

P4-B2-1.0 Farallon 10/17/2015 1.0 < 0.00099 0.0039 < 0.00099 < 0.00099 < 0.00099

P4-B2-3.0 Farallon 10/17/2015 3.0 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011

P4-B2-5.0 Farallon 10/17/2015 5.0 < 0.00096 0.0020 < 0.00096 < 0.00096 < 0.00096

P4-B2-8.0 Farallon 10/17/2015 8.0 < 0.0015 < 0.0015 < 0.0015 < 0.0015 < 0.0015

P4-B3-1.0 Farallon 10/17/2015 1.0 < 0.00089 0.0069 < 0.00089 < 0.00089 < 0.00089

P4-B3-3.0 Farallon 10/17/2015 3.0 < 0.0010 0.0028 < 0.0010 < 0.0010 < 0.0010

P4-B3-5.0 Farallon 10/17/2015 5.0 < 0.0011 0.0028 < 0.0011 < 0.0011 < 0.0011

P4-B3-6.3 Farallon 10/17/2015 6.3 < 0.0012 0.0053 < 0.0012 < 0.0012 < 0.0012

P4-B3-8.0 Farallon 10/17/2015 8.0 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

P4-B4-1.0 Farallon 10/17/2015 1.0 < 0.0010 0.060 0.0022 < 0.0010 < 0.0010

P4-B4-3.0 Farallon 10/17/2015 3.0 < 0.0011 0.0090 < 0.0011 < 0.0011 < 0.0011

P4-B4-5.0 Farallon 10/17/2015 5.0 < 0.0010 0.010 < 0.0010 < 0.0010 < 0.0010

P4-B4-8.0 Farallon 10/17/2015 8.0 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

P4-B5-1.0 Farallon 10/17/2015 1.0 0.012 0.013 < 0.00099 < 0.00099 < 0.00099

P4-B5-3.0 Farallon 10/17/2015 3.0 0.0087 0.010 < 0.0010 < 0.0010 < 0.0010

P4-B5-5.0 Farallon 10/17/2015 5.0 0.016 0.016 < 0.0010 < 0.0010 < 0.0010

P4-B5-6.0 Farallon 10/17/2015 6.0 0.023 0.023 < 0.0012 < 0.0012 < 0.0012

P4-B5-8.0 Farallon 10/17/2015 8.0 0.0094 0.0074 < 0.0011 < 0.0011 < 0.0011
0.083/0.0444 0.033/0.0064 1605 0.593/64 0.0023/0.0014

Preliminary Cleanup Levels for Soil

P4-1

P4-2

P4-3

P4-4

P4-5

Analytical Results (milligrams per kilogram)2

Sample Location Sampled By Sample Date
Sample Depth 

(feet)1
Sample 

Identification
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Table 1
Plant 4 - 2015 Soil Analytical Results for CVOCs

West of 4th Group Site
Capital Industries, Inc.

Seattle, Washington
Farallon PN: 457-008

PCE TCE
cis-1,2-

Dichloroethene
trans-1,2-

Dichloroethene Vinyl Chloride

Analytical Results (milligrams per kilogram)2

Sample Location Sampled By Sample Date
Sample Depth 

(feet)1
Sample 

Identification

P4-B6-1.0 Farallon 10/17/2015 1.0 0.64 0.32 < 0.0010 < 0.0010 < 0.0010

P4-B6-3.0 Farallon 10/17/2015 3.0 0.040 0.036 < 0.0010 < 0.0010 < 0.0010

P4-B6-5.7 Farallon 10/17/2015 5.7 0.066 0.044 < 0.00096 < 0.00096 < 0.00096

P4-B6-8.0 Farallon 10/17/2015 8.0 0.015 0.0055 < 0.0014 < 0.0014 < 0.0014

P4-B7-1.0 Farallon 10/17/2015 1.0 0.26 0.48 0.0055 0.0013 < 0.00094

P4-B7-3.0 Farallon 10/17/2015 3.0 0.0073 0.019 < 0.0010 < 0.0010 < 0.0010

P4-B7-5.0 Farallon 10/17/2015 5.0 0.026 0.057 0.0013 < 0.0010 < 0.0010

P4-B7-6.9 Farallon 10/17/2015 6.9 < 0.0010 0.0017 < 0.0010 < 0.0010 < 0.0010

P4-B7-8.0 Farallon 10/17/2015 8.0 0.0059 0.0094 < 0.0012 < 0.0012 < 0.0012

P4-B8-1.0 Farallon 10/17/2015 1.0 0.33 0.36 0.0081 0.0015 < 0.00094

P4-B8-3.0 Farallon 10/17/2015 3.0 0.035 0.076 0.0053 < 0.0011 < 0.0011

P4-B8-5.0 Farallon 10/17/2015 5.0 0.050 0.12 0.0088 < 0.00098 < 0.00098

P4-B8-8.0 Farallon 10/17/2015 8.0 0.025 0.022 < 0.0015 < 0.0015 < 0.0015

P4-B9-1.0 Farallon 10/17/2015 1.0 0.021 0.020 < 0.0010 < 0.0010 < 0.0010

P4-B9-2.0 Farallon 10/17/2015 2.0 0.0098 0.0059 < 0.0010 < 0.0010 < 0.0010

P4-B9-5.0 Farallon 10/17/2015 5.0 0.0036 0.0028 < 0.0010 < 0.0010 < 0.0010

P4-B9-8.0 Farallon 10/17/2015 8.0 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010

P4-B10-1.0 Farallon 10/17/2015 1.0 0.019 < 0.00094 < 0.00094 < 0.00094 < 0.00094

P4-B10-3.0 Farallon 10/17/2015 3.0 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011

P4-B10-5.0 Farallon 10/17/2015 5.0 0.0015 < 0.00099 < 0.00099 < 0.00099 < 0.00099

P4-B10-8.0 Farallon 10/17/2015 8.0 0.0031 < 0.0015 < 0.0015 < 0.0015 < 0.0015
0.083/0.0444 0.033/0.0064 1605 0.593/64 0.0023/0.0014

P4-9

P4-10

P4-6

P4-7

P4-8

Preliminary Cleanup Levels for Soil
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Table 1
Plant 4 - 2015 Soil Analytical Results for CVOCs

West of 4th Group Site
Capital Industries, Inc.

Seattle, Washington
Farallon PN: 457-008

PCE TCE
cis-1,2-

Dichloroethene
trans-1,2-

Dichloroethene Vinyl Chloride

Analytical Results (milligrams per kilogram)2

Sample Location Sampled By Sample Date
Sample Depth 

(feet)1
Sample 

Identification

P4-B11-1.0 Farallon 10/17/2015 1.0 0.054 0.0031 < 0.0010 < 0.0010 < 0.0010

P4-B11-3.0 Farallon 10/17/2015 3.0 0.0050 < 0.0010 < 0.0010 < 0.0010 < 0.0010

P4-B11-5.0 Farallon 10/17/2015 5.0 0.0059 < 0.0011 < 0.0011 < 0.0011 < 0.0011

P4-B11-8.0 Farallon 10/17/2015 8.0 0.0039 < 0.0010 < 0.0010 < 0.0010 < 0.0010

P4-B12-1.0 Farallon 10/17/2015 1.0 0.028 0.0028 < 0.0012 < 0.0012 < 0.0012

P4-B12-2.8 Farallon 10/17/2015 2.8 0.0059 < 0.0011 < 0.0011 < 0.0011 < 0.0011

P4-B12-5.0 Farallon 10/17/2015 5.0 0.0089 0.0011 < 0.0010 < 0.0010 < 0.0010

P4-B12-8.0 Farallon 10/17/2015 8.0 0.0014 < 0.0011 < 0.0011 < 0.0011 < 0.0011

P4-B13-1.0 Farallon 10/17/2015 1.0 0.0029 0.0040 < 0.0010 < 0.0010 < 0.0010

P4-B13-3.0 Farallon 10/17/2015 3.0 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011

P4-B13-5.0 Farallon 10/17/2015 5.0 < 0.00097 < 0.00097 < 0.00097 < 0.00097 < 0.00097

P4-B13-8.0 Farallon 10/17/2015 8.0 0.0016 0.0018 < 0.0011 < 0.0011 < 0.0011

P4-B14-1.0 Farallon 10/17/2015 1.0 0.018 0.0095 < 0.0011 < 0.0011 < 0.0011

P4-B14-3.0 Farallon 10/17/2015 3.0 0.0095 0.0069 < 0.0010 < 0.0010 < 0.0010

P4-B14-5.0 Farallon 10/17/2015 5.0 0.016 0.0092 < 0.00096 < 0.00096 < 0.00096

P4-B14-8.0 Farallon 10/17/2015 8.0 0.0076 0.0040 < 0.0014 < 0.0014 < 0.0014
0.083/0.0444 0.033/0.0064 1605 0.593/64 0.0023/0.0014

NOTES:
Results in bold denote reporting limits that exceed the most conservative preliminary cleanup level protective of indoor air. PCE = tetrachloroethene
< denotes analyte not detected at or exceeding the laboratory reporting limit listed. TCE = trichloroethene
1Depth in feet below ground surface. CVOCs = chlorinated volatile organic compounds
2Analyzed by U.S. Environmental Protection Agency Method 8260B.
3Soil cleanup levels for protection of air quality.  These are preliminary values only. Values calculated using Model Toxics Control Act (MTCA) Equation 747-1 where 
the potable Method B groundwater cleanup level was used as Cw.  Concentrations of hazardous substances in soil that meet the potable groundwater protection 
standard currently are considered sufficiently protective of the air pathway for unrestricted and industrial land uses.
4Soil cleanup levels for protection of surface water quality.  These are preliminary values only.  Values are calculated using MTCA Equation 747-1 where the 
groundwater cleanup level protective of surface water in this table was used as Cw.
5Cleanup level is based on standard MTCA Method B (unrestricted land use) values from the Cleanup and Risk Calculation tables.  
<https://fortress.wa.gov/ecy/clarc/Reporting/ChemicalQuery.aspx>

Preliminary Cleanup Levels for Soil

P4-11

P4-12

P4-13

P4-14
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Table 2
Groundwater Analytical Results for CVOCs

West of 4th Group Site
Capital Industries, Inc. 

Seattle, Washington
Farallon PN: 457-008

PCE TCE
cis-1,2-

Dichloroethene
trans-1,2-

Dichloroethene
Vinyl 

Chloride

OBW-01 7/2/2018 OBW-01-070218 0.43 0.82 < 0.20 < 0.20 < 0.20
OBW-02 7/3/2018 OBW-02-070218 0.53 1.2 < 0.20 < 0.20 < 0.20
OBW-03 7/2/2018 OBW-03-070218 < 0.20 0.43 0.38 < 0.20 < 0.20
OBW-04 7/2/2018 OBW-04-070218 2.0 5.0 0.39 < 0.20 < 0.20
OBW-05 7/2/2018 OBW-05-070218 2.1 2.8 0.68 < 0.20 < 0.20
MW-6 7/2/2018 MW-06-070218 4.5 3.2 < 0.20 < 0.20 < 0.20
MW-7 7/2/2018 MW-07-070218 12 7.6 2.4 < 0.20 0.40

OBW-05 9/18/2018 OBW-5-091818 7.3 4.8 0.61 < 0.20 < 0.20
9/18/2018 MW6-091818 8.5 5.5 < 0.20 < 0.20 < 0.20
9/18/2018 MW60-091818 8.3 5.1 < 0.20 < 0.20 < 0.20

MW-7 9/24/2018 MW-7-092418 5.9 5.0 3.9 < 0.20 0.53
1162 6.92 NR3 5592 1.32

NOTES:
PCE = tetrachloroethene
TCE = trichloroethene
CVOCs = chlorinated volatile organic compounds

2Groundwater cleanup levels protective of the air pathway for unrestricted land use (residential and commercial sites) 
and industrial land use were derived using the following equation: Gwcul = Aircul/GIVF.
3NR denotes "not researched," which indicates that no regulatory standards or toxicity information are available for the 
constituent of concern to derive a cleanup level for the medium of potential concern.

1Analyzed by U.S. Environmental Protection Agency Method 8260C.

Baseline Groundwater Results

Sample 
Location Sample Date

Sample 
Identification

Analytical Results (micrograms per liter)1

Preliminary Cleanup Levels-Water Table Zone

< denotes analyte not detected at or exceeding the reporting limit listed.
Results in bold denote concentrations exceeding applicable cleanup levels.

Performance Groundwater Results

MW-6
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Table 3
Groundwater Analytical Results for Metals

West of 4th Group Site
Capital Industries, Inc.tion

Seattle, Washington
Farallon PN: 457-008

Analytical Results
(milligrams per liter)

Dissolved 
Arsenic

Total 
Cadmium

Dissolved 
Cadmium

Total 
Chromium

Dissolved 
Chromium

Hexavalent 
Chromium2

Total
Iron

Dissolved
Iron

Total
Lead

Dissolved 
Lead

Total
Manganese

Dissolved 
Manganese

Total 
Mercury

Dissolved 
Mercury Total Dissolved Solids3

OBW-01 7/2/2018 OBW-01-070218 < 3.0 < 4.4 < 4.0 12 < 10 --- 8,500 570 1.9 1.0 150 86 < 0.50 < 0.50 150
OBW-02 7/3/2018 OBW-02-070218 < 3.0 < 4.4 < 4.0 12 < 10 --- 10,000 82 2.1 < 1.0 100 64 < 0.50 < 0.50 130
OBW-03 7/2/2018 OBW-03-070218 < 3.0 < 4.4 < 4.0 14 < 10 --- 8,300 1,200 15 1.0 130 82 < 0.50 < 0.50 130
OBW-04 7/2/2018 OBW-04-070218 < 3.0 < 4.4 < 4.0 < 11 < 10 --- 4,400 1,500 < 1.1 < 1.0 170 150 < 0.50 < 0.50 190
OBW-05 7/2/2018 OBW-05-070218 < 3.0 < 4.4 < 4.0 < 11 < 10 --- 6,200 3,300 < 1.1 < 1.0 260 220 < 0.50 < 0.50 270

MW-6 7/2/2018 MW-06-070218 < 3.0 < 4.4 < 4.0 < 11 < 10 --- 1,200 < 56 < 1.1 < 1.0 130 120 < 0.50 < 0.50 220
MW-7 7/2/2018 MW-07-070218 < 3.0 < 4.4 < 4.0 < 11 < 10 < 50 56,000 2,800 < 1.1 < 1.0 270 180 < 0.50 < 0.50 230

OBW-04 10/17/2018 OBW-4-101718 --- --- --- --- --- < 50 --- --- --- --- --- --- --- --- ---
9/18/2018 OBW-5-091818 --- --- --- 170 37 < 50 1,000 250 --- --- 4,600 4,700 --- --- 560

10/17/2018 OBW-5-101718 --- --- --- --- --- < 50 --- --- --- --- --- --- --- --- ---
9/18/2018 MW6-091818 --- --- --- 110 50 < 50 3,300 < 56 --- --- 9,500 1,800 --- --- 670
9/18/2018 MW60-091818 --- --- --- 460 110 100 100,000 < 56 --- --- 280,000 12 --- --- 690

10/17/2018 MW-6-101718 --- --- --- --- --- < 50 --- --- --- --- --- --- --- --- ---
10/17/2018 MW60-101718 --- --- --- --- --- < 50 --- --- --- --- --- --- --- --- ---

54 485 NE
NOTES:

NE = not established
< denotes analyte not detected at or exceeding the reporting limit listed.
— denotes sample not analyzed.
Baseline groundwater samples were collected during one sampling event that spanned the evening of July 2, 2018 and early morning of July 3, 2018.
1Analyzed by U.S. Environmental Protection Agency Method 200.8/6010D/7470A, unless otherwise noted.
2Analyzed by Standard Method 3500-Cr B.
3Analyzed by Standard Method 2540C.
4Washington State Model Toxics Control Act Cleanup Regulation (MTCA) Method A Cleanup Levels for  Groundwater, Table 720-1 of Section 900 of Chapter 173-340 of the Washington Administrative  Code, as revised 2013.
5Washington State Model Toxics Control Act Cleanup Regulation Cleanup Levels and Risk Calculations (CLARC), Standard Method B Values for Groundwater, https://fortress.wa.gov/ecy/clarc/CLARCHome.aspx

2,2405 24

Results in bold denote concentrations exceeding applicable cleanup levels.

Sample 
Location Sample Date

Sample 
Identification

Analytical Results (micrograms per liter)1

Baseline Groundwater Results

Cleanup Levels for Groundwater 54 504 11,2005 154

Performance Groundwater Results

OBW-05

MW-6
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Table 4
Process Monitoring at Monitoring and Observation Wells

West of 4th Group Site
Capital Industries, Inc.

Seattle, Washington
Farallon PN: 457-008

Injection 
Location Date Observation Well Time

Depth to Water
(feet below top of 

casing)
Pressure

(Inches of Water) Comments
OBW-1 1130 9.27 NA Initial

1130 9.20 NA Initial
1558 9.19 0.020
1615 9.19 0.020
1640 9.19 0.025
1130 8.22 NA Initial
1510 9.19 0.017
1540 9.19 0.062
1605 9.19 0.070
1630 9.19 0.070
1650 9.19 0.081
1732 9.19 0.081-0.083
1130 9.08 NA Initial
1555 9.09 NA
1623 9.09 NA
1645 9.09 NA

MW-7 1130 8.73 NA Initial 
OBW-1 810 9.28 NA Initial
OBW-3 810 9.18 NA Initial
OBW-5 810 9.19 NA Initial
MW-6 810 9.11 NA Initial

810 8.71 NA Initial
1305 8.70 0.010

OBW-1 810 9.28 NA Initial
OBW-2 1525 8.74 0.009
OBW-3 810 9.18 NA Initial
OBW-5 810 9.19 NA Initial
MW-6 810 9.11 NA Initial

810 8.71 NA Initial
1305 8.70 0.010
1622 9.20 0.000 Initial
1740 9.18 0.000
1815 9.23 0.000
1915 9.23 0.000
1940 9.20 0.000
2015 9.20 0.000
2212 9.20 0.000
2227 9.18 0.000
2255 9.15 0.000
1620 9.20 0.000 Initial
1744 9.14 0.019
1807 9.12 0.015
1843 9.08 0.008
1910 9.08 0.000
1945 9.07 0.000
2012 9.07 -0.005
2218 9.06 0.009
2252 9.03 0.018
1615 9.2 0.000 Initial
1750 9.15 0.016
1802 9.13 0.015
1845 9.10 0.014
1905 9.10 0.007
1947 9.10 0.005
2005 9.07 0.003
2215 9.08 0.013
2250 9.05 0.016
2308 9.07 0.008
1618 9.11 NA Initial
1748 8.96 NA
1805 8.93 NA
1838 8.88 NA
1908 8.87 NA
1942 8.86 NA
2010 8.86 NA
2216 8.86 NA
2248 8.88 NA
2300 8.88 NA

E5

8/19/2018

MW-7

8/20/2018

OBW-1

OBW-3

OBW-5

MW-6

F5

8/18/2018

OBW-3

OWB-5

MW-6

8/19/2018

MW-7
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Table 4
Process Monitoring at Monitoring and Observation Wells

West of 4th Group Site
Capital Industries, Inc.

Seattle, Washington
Farallon PN: 457-008

Injection 
Location Date Observation Well Time

Depth to Water
(feet below top of 

casing)
Pressure

(Inches of Water) Comments
1618 9.32 -0.012 Initial
1718 9.27 0.010
1818 9.23 0.000
1843 9.21 0.117
1934 9.20 -0.009 Injection stopped at 7:31 p.m.
1612 9.21 -0.014 Initial
1726 9.11 0.022
1814 9.07 0.000
1848 9.08 0.021
1928 9.08 -0.054
1608 9.21 0.000 Initial
1730 9.14 0.000
1810 9.11 0.000
1850 9.10 0.000
1924 9.08 0.000
1610 9.13 NA Initial
1725 8.96 NA
1812 8.91 NA
1845 8.93 NA
1926 8.87 NA

OBW-1 810 9.28 NA Initial
OBW-2 1525 8.74 0.009
OBW-3 810 9.18 NA Initial
OBW-5 810 9.19 NA Initial
MW-6 810 9.11 NA Initial
MW-7 810 8.71 NA Initial

1622 9.20 0.000 Initial
1740 9.18 0.000
1815 9.23 0.000
1915 9.23 0.000
1940 9.20 0.000
2015 9.20 0.000
2212 9.20 0.000
2227 9.18 0.000
2255 9.15 0.000
1620 9.20 0.000 Initial
1744 9.14 0.019
1807 9.12 0.002
1843 9.08 0.008
1910 9.08 0.000
1945 9.07 0.000
2012 9.07 0.005
2218 9.06 0.009
2252 9.03 0.018
1615 9.20 0.000 Initial
1750 9.15 0.018
1802 9.13 0.015
1845 9.10 0.014
1905 9.10 0.007
1947 9.10 0.005
2005 9.07 0.003
2215 9.08 0.013
2250 9.05 0.016
2308 9.07 0.008
1618 9.11 NA Initial
1748 8.96 NA
1805 8.93 NA
1838 8.88 NA
1908 8.87 NA
1942 8.86 NA
2010 8.86 NA
2216 8.86 NA
2248 8.88 NA
2300 8.88 NA

E5

B3

OBW-3

OBW-5

MW-6

8/19/2018

8/20/2018

OBW-1

OBW-3

OBW-5

MW-6

8/21/2018

OBW-1
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Table 4
Process Monitoring at Monitoring and Observation Wells

West of 4th Group Site
Capital Industries, Inc.

Seattle, Washington
Farallon PN: 457-008

Injection 
Location Date Observation Well Time

Depth to Water
(feet below top of 

casing)
Pressure

(Inches of Water) Comments
1618 9.32 -0.012 Initial
1718 9.27 0.010
1818 9.23 0.000 Injection stopped at 6:00 p.m.
1612 9.21 -0.014 Initial
1726 9.11 0.022
1814 9.07 0.000 Injection stopped at 6:00 p.m.
1608 9.21 0.000 Initial
1730 9.14 0.000
1810 9.11 0.000 Injection stopped at 6:00 p.m.
1610 9.13 NA Initial
1725 8.96 NA
1812 8.91 NA Injection stopped at 6:00 p.m.
1618 9.32 -0.012 Initial
1843 9.21 0.117
1934 9.20 -0.009
2132 9.25 0.064
2220 9.25 0.082
2300 9.25 0.064
2328 9.25 0.102
1612 9.21 -0.014 Initial
1848 9.08 0.021
1928 9.08 -0.054
2154 9.18 -0.007
2218 9.18 0.016
2305 9.18 0.046
2325 9.18 0.030
1608 9.21 0.000 Initial
1850 9.10 0.000
1924 9.08 0.000
2158 9.18 0.000
2214 9.18 0.000
2326 9.18 0.000
1610 9.13 NA Initial
1845 8.93 NA
1926 8.87 NA
2140 8.88 NA
2215 9.08 NA
2302 9.08 NA
2328 9.08 NA
1705 9.31 0.004
1850 9.28 0.105
1950 9.28 0.016
2010 9.28 0.078
2025 9.28 0.081
1708 9.22 0.000
1848 9.20 0.065
1956 9.20 0.027
2006 9.18 0.060
2027 9.17 0.053

OBW-5 1710 9.23 0.000
1706 9.14 NA
1849 9.11 NA
1954 9.11 NA
2008 9.11 NA
2028 9.11 NA

NOTES:
NA = not applicable

B3

MW-6

8/21/2018

OBW-1

OBW-3

OBW-5

MW-6

D4 8/21/2018

OBW-1

OBW-3

OBW-5

C5 8/21/2018

OBW-1

OBW-3

MW-6
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Table 5
Stage 1 Groundwater Performance Monitoring

Depth to Groundwater and MnO4 Concentrations
West of 4th Group Site
Capital Industries, Inc.

Seattle, Washington
Farallon PN: 457-008

8/23/2018 9.34 Clear NM
8/24/2018 9.38 Clear NM
8/27/2018 9.44 Clear NM
8/28/2018 9.49 Clear NM
8/29/2018 9.53 Clear NM
9/5/2018 9.56 Clear NM

9/12/2018 9.52 Clear NM
8/23/2018 9.20 Clear NM
8/24/2018 9.28 Clear NM
8/27/2018 9.36 Clear NM
8/28/2018 9.43 Clear NM
8/29/2018 9.45 Clear NM
9/5/2018 9.63 Clear NM

9/12/2018 9.45 Clear NM
8/23/2018 9.26 Clear NM
8/24/2018 9.28 Clear NM
8/27/2018 9.37 Clear NM
8/28/2018 9.43 Clear NM
8/29/2018 9.44 Clear NM
9/5/2018 9.58 Purple 71.44

9/12/2018 9.44 Light Brown/
Slightly Turbid 0.00

8/23/2018 9.16 Purple 152.10
8/24/2018 9.20 Purple 152.30
8/27/2018 9.27 Purple 152.10
8/28/2018 9.32 Purple 151.70
8/29/2018 9.37 Purple 152.00
9/5/2018 9.50 Purple 152.10

9/12/2018 9.37 Moderately Brown/
Moderately Turbid 0.00

NOTES:
1Measured in feet below top of casing. NM = not measured
2Concentration measured in the field using a Hach DR 890. MnO4 = permanganate

MnO4 Concentration
(milligrams per liter)2Date

Sample 
Location

OBW-5

MW-6

OBW-3

OBW-1

Depth to Water
(feet)1 Color
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Table 6
Stage 1 Round 1 Performance Soil Analytical Results

West of 4th Group Site
Capital Industries, Inc.

Seattle, Washington
Farallon PN: 457-008

PCE TCE
cis-1,2-

Dichloroethene
trans-1,2-

Dichloroethene Vinyl Chloride
PNOD 

Average
PNOD 

Replicate 1
PNOD 

Replicate 2
PNOD 

Replicate 3

B3-01-2.0-082318 Farallon 8/23/2018 2.0 0.0032 1.2 0.033 0.0052 < 0.0010 33.5 34.9 33.2 32.4

B3-01-5.0-082318 Farallon 8/23/2018 5.0 --- --- --- --- --- 7.5 7.9 7.1 7.4

B3-01-9.0-082318 Farallon 8/23/2018 9.0 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

B3-01-11.0-082318 Farallon 8/23/2018 11.0 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

B3-02-2.0-082318 Farallon 8/23/2018 2.0 0.0063 2.4 0.0048 < 0.0010 < 0.0010 --- --- --- ---

B3-02-6.0-082318 Farallon 8/23/2018 6.0 < 0.00088 0.016 < 0.00088 < 0.00088 < 0.00088 --- --- --- ---

B3-03-2.0-082318 Farallon 8/23/2018 2.0 < 0.0010 0.082 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

B3-03-8.0-082318 Farallon 8/23/2018 8.0 < 0.0010 0.0017 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

B30-03-8.0-082318 Farallon 8/23/2018 8.0 < 0.0011 0.0042 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

B3-03-11.0-082318 Farallon 8/23/2018 11.0 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

C5-01-1.0-082418 Farallon 8/24/2018 1.0 < 0.0012 < 0.0012 < 0.0012 < 0.0012 < 0.0012 --- --- --- ---

C5-01-6.0-082418 Farallon 8/24/2018 6.0 0.0014 0.0012 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

C5-01-11.0-082418 Farallon 8/24/2018 11.0 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

C5-02 C5-02-1.0-082418 Farallon 8/24/2018 1.0 0.012 0.024 < 0.0010 < 0.0010 < 0.0010 19.0 19.4 19.8 17.9

C5-03-1.0-082418 Farallon 8/24/2018 1.0 0.0028 0.0056 < 0.00097 < 0.00097 < 0.00097 --- --- --- ---

C50-03-1.0-082418 Farallon 8/24/2018 1.0 0.0039 0.0081 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

D4-01-1.0-082318 Farallon 8/23/2018 1.0 < 0.0010 0.0023 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

D4-01-5.0-082318 Farallon 8/23/2018 5.0 0.0023 0.0056 < 0.00087 < 0.00087 < 0.00087 --- --- --- ---

D4-01-10.0-082318 Farallon 8/23/2018 10.0 < 0.00095 < 0.00095 < 0.00095 < 0.00095 < 0.00095 --- --- --- ---

D4-02-1.0-082418 Farallon 8/24/2018 1.0 0.0017 0.0038 < 0.00093 < 0.00093 < 0.00093 --- --- --- ---

D4-02-6.5-082418 Farallon 8/24/2018 6.5 0.0090 0.012 < 0.00085 < 0.00085 < 0.00085 2.7 2.8 2.7 2.6

D4-02-11.0-082418 Farallon 8/24/2018 11.0 0.0012 0.0026 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

D4-03-1.0-082418 Farallon 8/24/2018 1.0 0.0031 0.011 < 0.00093 < 0.00093 < 0.00093 17.5 18.3 18.3 15.9

D4-03-7.0-082418 Farallon 8/24/2018 7.0 0.0054 0.011 < 0.00093 < 0.00093 < 0.00093 --- --- --- ---

D4-03-11.0-082418 Farallon 8/24/2018 11.0 0.0079 0.0094 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

E5-01-1.0-082318 Farallon 8/23/2018 1.0 0.0044 0.0071 < 0.0010 < 0.0010 < 0.0010 21.5 20.1 21.6 22.8

E5-01-5.0-082318 Farallon 8/23/2018 5.0 0.078 0.076 0.0030 < 0.00093 < 0.00093 3.2 3.1 3.5 3.1

E5-01-11.0-082318 Farallon 8/23/2018 11.0 0.017 0.0074 < 0.0017 < 0.0017 < 0.0017 --- --- --- ---
0.084/0.0445 0.034/0.0065 1606 0.594/65 0.0024/0.0015

NE NE NE NEPreliminary Cleanup Levels for Soil

B3-01

B3-02

B3-03

C5-01

D4-01

D4-02

D4-03

E5-01

PNOD Analytical Results (grams per kilogram)3

Sample Depth 
(feet)1

Analytical Results (milligrams per kilogram)2

C5-03

Sample 
Location Sample Identification Sampled By Sample Date
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Table 6
Stage 1 Round 1 Performance Soil Analytical Results

West of 4th Group Site
Capital Industries, Inc.

Seattle, Washington
Farallon PN: 457-008

PCE TCE
cis-1,2-

Dichloroethene
trans-1,2-

Dichloroethene Vinyl Chloride
PNOD 

Average
PNOD 

Replicate 1
PNOD 

Replicate 2
PNOD 

Replicate 3

PNOD Analytical Results (grams per kilogram)3

Sample Depth 
(feet)1

Analytical Results (milligrams per kilogram)2

Sample 
Location Sample Identification Sampled By Sample Date

E5-02-1.0-082318 Farallon 8/23/2018 1.0 0.0043 0.0037 < 0.00092 < 0.00092 < 0.00092 --- --- --- ---

E5-02-5.0-082318 Farallon 8/23/2018 5.0 0.034 0.011 < 0.00096 < 0.00096 < 0.00096 --- --- --- ---

E5-02-14.0-082318 Farallon 8/23/2018 14.0 < 0.0011 0.0012 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

E5-02-20.0-082318 Farallon 8/23/2018 20.0 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

E5-03-3.0-082318 Farallon 8/23/2018 3.0 0.049 0.047 < 0.0011 < 0.0011 < 0.0011 3.7 3.7 3.5 3.7

E5-03-9.0-082318 Farallon 8/23/2018 9.0 0.15 0.042 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

E5-03-14.0-082318 Farallon 8/23/2018 14.0 0.0082 0.0047 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

E5-03-19.0-082318 Farallon 8/23/2018 19.0 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

F5-01-2.0-082218 Farallon 8/22/2018 2.0 0.16 0.11 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

F5-01-6.5-082218 Farallon 8/22/2018 6.5 0.0015 < 0.00097 < 0.00097 < 0.00097 < 0.00097 --- --- --- ---

F5-01-10.0-082218 Farallon 8/22/2018 10.0 0.0078 0.0023 < 0.0011 < 0.0011 < 0.0011 1.5 1.5 1.8 1.1

F5-02-2.0-082218 Farallon 8/22/2018 2.0 0.04 0.022 < 0.0012 < 0.0012 < 0.0012 3.0 2.8 2.4 3.7

F5-02-8.5-082218 Farallon 8/22/2018 8.5 0.0073 0.0019 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

F5-03-1.0-082218 Farallon 8/22/2018 1.0 0.0031 0.0047 < 0.00096 < 0.00096 < 0.00096 --- --- --- ---

F5-03-5.0-082218 Farallon 8/22/2018 5.0 0.042 0.045 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

F5-03-10.0-082218 Farallon 8/22/2018 10.0 0.014 0.0053 < 0.00087 < 0.00087 < 0.00087 --- --- --- ---
0.084/0.0445 0.034/0.0065 1606 0.594/65 0.0024/0.0015

NE NE NE NE
NOTES:
Results in bold denote reporting limits that exceed the most conservative preliminary cleanup level protective of indoor air. ISCO = in situ chemical oxidation
< denotes analyte not detected at or exceeding the laboratory reporting limit listed. PCE = tetrachloroethene
— denotes sample not analyzed. PNOD = permanganate natural oxidant demand
1Depth in feet below ground surface. TCE = trichloroethene
2Analyzed by U.S. Environmental Protection Agency Method 8260B.
3Analyzed by ASTM D7262-10 Test Method A. PNOD samples analyzed three times (Replicates 1 through 3) and averaged. Correlation of PNOD Results7

Preliminary Cleanup Levels for Soil

F5-02

E5-02

E5-03

F5-01

F5-03

4Soil cleanup levels for protection of air quality. These are preliminary values only. Values calculated using Model Toxics Control Act (MTCA) Equation 747-1 where 
the potable Method B groundwater cleanup level was used as Cw. Concentrations of hazardous substances in soil that meet the potable groundwater protection standard 
currently are considered sufficiently protective of the air pathway for unrestricted and industrial land uses.

ISCO with MnO4
- is technically feasible. Other technologies may provide 

lower cost alternatives.
High>20

5Soil cleanup levels for protection of surface water quality. These are preliminary values only. Values are calculated using MTCA Equation 747-1 where the 
groundwater cleanup level protective of surface water in this table was used as Cw.
6Cleanup level is based on standard MTCA Method B (unrestricted land use) values from the Cleanup and Risk Calculation tables.  
<https://fortress.wa.gov/ecy/clarc/Reporting/ChemicalQuery.aspx>

ISCO with MnO4
- is recommended. Soil contribution to PNOD is 

moderate. Economics should be considered.
Moderate10-20

7Information obtained from the Remediation Report on the subject RemOx® S ISCO Reagent Permanganate Natural Oxidant Demand dated September 4, 2018 anfrom 
T. Lizer and T. Colgan of Carus Remediation Technologies to Jen Moore of Farallon, L.L.C.

ISCO with MnO4
- is recommended. Soil contribution to PNOD is low.Low<10

CommentRank
PNOD
(grams per kilogram)
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Table 7
Stage 1 Round 1 and Corresponding Round 2 Performance Soil Analytical Results

West of 4th Group Site
Capital Industries, Inc. 

Seattle, Washington
Farallon PN: 457-008

PCE TCE
cis-1,2-

Dichloroethene
trans-1,2-

Dichloroethene Vinyl Chloride
PNOD 

Average
PNOD 

Replicate 1
PNOD 

Replicate 2
PNOD 

Replicate 3

B3-02-2.0-082318 Farallon 8/23/2018 2.0 0.0063 2.4 0.0048 < 0.0010 < 0.0010 --- --- --- ---

B3-02-6.0-082318 Farallon 8/23/2018 6.0 < 0.00088 0.016 < 0.00088 < 0.00088 < 0.00088 --- --- --- ---

B3-04-4.0-091918 Farallon 9/19/2018 4.0 0.21 13 0.0012 < 0.0011 < 0.0011 --- --- --- ---

B3-04-10.5-091918 Farallon 9/19/2018 10.5 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

C5-02 C5-02-1.0-082418 Farallon 8/24/2018 1.0 0.012 0.024 < 0.0010 < 0.0010 < 0.0010 19.0 19.4 19.8 17.9

C5-04-2.5-092018 Farallon 9/20/2018 2.5 0.099 0.15 < 0.00091 < 0.00091 < 0.00091 --- --- --- ---

C5-04-7.5-092018 Farallon 9/20/2018 7.5 0.0025 0.0041 < 0.00099 < 0.00099 < 0.00099 --- --- --- ---

C5-04-10.5-092018 Farallon 9/20/2018 10.5 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

C5-03-1.0-082418 Farallon 8/24/2018 1.0 0.0028 0.0056 < 0.00097 < 0.00097 < 0.00097 --- --- --- ---

C50-03-1.0-082418 Farallon 8/24/2018 1.0 0.0039 0.0081 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

C5-05-4.0-092018 Farallon 9/20/2018 4.0 0.0022 0.0013 0.0012 < 0.00097 < 0.00097 --- --- --- ---

C5-05-6.5-092018 Farallon 9/20/2018 6.5 0.0019 0.0013 < 0.00098 < 0.00098 < 0.00098 --- --- --- ---

C5-05-10.5-092018 Farallon 9/20/2018 10.5 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

D4-03-1.0-082418 Farallon 8/24/2018 1.0 0.0031 0.011 < 0.00093 < 0.00093 < 0.00093 17.5 18.3 18.3 15.9

D4-03-7.0-082418 Farallon 8/24/2018 7.0 0.0054 0.011 < 0.00093 < 0.00093 < 0.00093 --- --- --- ---

D4-03-11.0-082418 Farallon 8/24/2018 11.0 0.0079 0.0094 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

D4-04 D4-04-2.5-092018 Farallon 9/20/2018 2.5 < 0.0011 0.0019 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

E5-02-1.0-082318 Farallon 8/23/2018 1.0 0.0043 0.0037 < 0.00092 < 0.00092 < 0.00092 --- --- --- ---

E5-02-5.0-082318 Farallon 8/23/2018 5.0 0.034 0.011 < 0.00096 < 0.00096 < 0.00096 --- --- --- ---

E5-02-14.0-082318 Farallon 8/23/2018 14.0 < 0.0011 0.0012 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

E5-02-20.0-082318 Farallon 8/23/2018 20.0 < 0.0010 < 0.0010 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

E5-05 E5-05-8.0-091918 Farallon 9/19/2018 8.0 0.0019 < 0.0012 < 0.0012 < 0.0012 < 0.0012 --- --- --- ---

E5-03-3.0-082318 Farallon 8/23/2018 3.0 0.049 0.047 < 0.0011 < 0.0011 < 0.0011 3.7 3.7 3.5 3.7

E5-03-9.0-082318 Farallon 8/23/2018 9.0 0.15 0.042 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

E5-03-14.0-082318 Farallon 8/23/2018 14.0 0.0082 0.0047 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

E5-03-19.0-082318 Farallon 8/23/2018 19.0 < 0.0011 < 0.0011 < 0.0011 < 0.0011 < 0.0011 --- --- --- ---

E5-06 E5-06-5.5-091918 Farallon 9/19/2018 5.5 0.043 0.064 0.0015 < 0.0011 < 0.0011 --- --- --- ---
0.084/0.0445 0.034/0.0065 1606 0.594/65 0.0024/0.0015

NE NE NE NE

D4-03

E5-02

E5-03

C5-03

C5-04

C5-05

Preliminary Cleanup Levels for Soil

PNOD Analytical Results (grams per kilogram)3

B3-02

B3-04

Sample 
Location Sample Identification Sampled By Sample Date

Sample Depth 
(feet)1

Analytical Results (milligrams per kilogram)2
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Table 7
Stage 1 Round 1 and Corresponding Round 2 Performance Soil Analytical Results

West of 4th Group Site
Capital Industries, Inc. 

Seattle, Washington
Farallon PN: 457-008

PCE TCE
cis-1,2-

Dichloroethene
trans-1,2-

Dichloroethene Vinyl Chloride
PNOD 

Average
PNOD 

Replicate 1
PNOD 

Replicate 2
PNOD 

Replicate 3

PNOD Analytical Results (grams per kilogram)3

Sample 
Location Sample Identification Sampled By Sample Date

Sample Depth 
(feet)1

Analytical Results (milligrams per kilogram)2

F5-01-2.0-082218 Farallon 8/22/2018 2.0 0.16 0.11 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

F5-01-6.5-082218 Farallon 8/22/2018 6.5 0.0015 < 0.00097 < 0.00097 < 0.00097 < 0.00097 --- --- --- ---

F5-01-10.0-082218 Farallon 8/22/2018 10.0 0.0078 0.0023 < 0.0011 < 0.0011 < 0.0011 1.5 1.5 1.8 1.1

F5-04-2.0-091918 Farallon 9/19/2018 2.0 0.16 0.13 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

F5-04-7.0-091918 Farallon 9/19/2018 7.0 0.021 0.0080 < 0.00090 < 0.00090 < 0.00090 --- --- --- ---

F5-02-2.0-082218 Farallon 8/22/2018 2.0 0.04 0.022 < 0.0012 < 0.0012 < 0.0012 3.0 2.8 2.4 3.7

F5-02-8.5-082218 Farallon 8/22/2018 8.5 0.0073 0.0019 < 0.0010 < 0.0010 < 0.0010 --- --- --- ---

F5-05 F5-05-7.0-091918 Farallon 9/19/2018 7.0 0.0014 < 0.0013 < 0.0013 < 0.0013 < 0.0013 --- --- --- ---
0.084/0.0445 0.034/0.0065 1606 0.594/65 0.0024/0.0015

NE NE NE NE
NOTES:
Results in bold denote reporting limits that exceed the most conservative preliminary cleanup level protective of indoor air. ISCO = in situ chemical oxidation
< denotes analyte not detected at or exceeding the laboratory reporting limit listed. PCE = tetrachloroethene
— denotes sample not analyzed. PNOD = permanganate natural oxidant demand
Black text represents Round 1 performance soil results from intervals where oxidant was not observed during Round 1. TCE = trichloroethene

1Depth in feet below ground surface.
2Analyzed by U.S. Environmental Protection Agency Method 8260B.
3Analyzed by ASTM D7262-10 Test Method A. PNOD samples analyzed three times (Replicates 1 through 3) and averaged. Correlation of PNOD Results 7

7Information obtained from the Remediation Report on the subject RemOx® S ISCO Reagent Permanganate Natural Oxidant Demand dated September 4, 2018 anfrom 
T. Lizer and T. Colgan of Carus Remediation Technologies to Jen Moore of Farallon, L.L.C.

10-20 Moderate ISCO with MnO4
- is recommended. Soil contribution to PNOD is 

moderate. Economics should be considered.

>20 High ISCO with MnO4
- is technically feasible. Other technologies may provide 

lower cost alternatives.

PNOD
(grams per kilogram) Rank Comment

<10 Low ISCO with MnO4
- is recommended. Soil contribution to PNOD is low.

5Soil cleanup levels for protection of surface water quality. These are preliminary values only. Values are calculated using MTCA Equation 747-1 where the 
groundwater cleanup level protective of surface water in this table was used as Cw.
6Cleanup level is based on standard MTCA Method B (unrestricted land use) values from the Cleanup and Risk Calculation tables.  
<https://fortress.wa.gov/ecy/clarc/Reporting/ChemicalQuery.aspx>

Orange text represents Round 2 performance soil results from intervals where oxidant was observed during Round 1.

F5-01

F5-02

F5-04

Preliminary Cleanup Levels for Soil

4Soil cleanup levels for protection of air quality. These are preliminary values only. Values calculated using Model Toxics Control Act (MTCA) Equation 747-1 where 
the potable Method B groundwater cleanup level was used as Cw. Concentrations of hazardous substances in soil that meet the potable groundwater protection standard 
currently are considered sufficiently protective of the air pathway for unrestricted and industrial land uses.
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Table 8
CVOC Soil Analytical Results

Northwestern Portion of Plant 4
West of 4th Group Site
Capital Industries, Inc.

Seattle, Washington
Farallon PN: 457-008

PCE TCE
cis-1,2-

Dichloroethene
trans-1,2-

Dichloroethene Vinyl Chloride

P4-15-1.0-092018 Farallon 9/20/2018 1.0 < 0.00085 0.0015 < 0.00085 < 0.00085 < 0.00085

P4-15-2.0-092018 Farallon 9/20/2018 2.0 < 0.00095 0.0026 < 0.00095 < 0.00095 < 0.00095

P4-15-3.0-092018 Farallon 9/20/2018 3.0 < 0.0010 0.0052 < 0.0010 < 0.0010 < 0.0010

P4-15-5.0-092018 Farallon 9/20/2018 5.0 0.0010 0.0099 < 0.0010 < 0.0010 < 0.0010

P4-16-1.0-091918 Farallon 9/19/2018 1.0 < 0.0010 0.032 < 0.0010 < 0.0010 < 0.0010

P4-16-2.0-091918 Farallon 9/19/2018 2.0 < 0.00099 0.022 < 0.00099 < 0.00099 < 0.00099

P4-16-3.0-091918 Farallon 9/19/2018 3.0 < 0.00098 0.011 0.0016 < 0.00098 < 0.00098

P4-17-1.0-091918 Farallon 9/19/2018 1.0 < 0.0012 0.0076 < 0.0012 < 0.0012 < 0.0012

P4-17-2.0-091918 Farallon 9/19/2018 2.0 < 0.00093 0.0020 < 0.00093 < 0.00093 < 0.00093

P4-17-3.0-091918 Farallon 9/19/2018 3.0 < 0.00090 < 0.00090 < 0.00090 < 0.00090 < 0.00090

P4-18-1.0-091918 Farallon 9/19/2018 1.0 < 0.00091 0.0058 < 0.00091 < 0.00091 < 0.00091

P4-18-2.0-091918 Farallon 9/19/2018 2.0 < 0.0010 0.017 < 0.0010 < 0.0010 < 0.0010

P4-18-3.0-091918 Farallon 9/19/2018 3.0 < 0.00093 0.0020 < 0.00093 < 0.00093 < 0.00093
0.083/0.0444 0.033/0.0064 1605 0.593/64 0.0023/0.0014

NOTES:
Results in bold denote reporting limits that exceed the most conservative preliminary cleanup level protective of indoor air. CVOC = chlorinated volatile organic compound
< denotes analyte not detected at or exceeding the laboratory reporting limit listed. PCE = tetrachloroethene
1Depth in feet below ground surface. TCE = trichloroethene
2Analyzed by U.S. Environmental Protection Agency Method 8260B.

P4-18

Preliminary Cleanup Levels for Soil

Sampled By

5Cleanup level is based on standard MTCA Method B (unrestricted land use) values from the Cleanup and Risk 
Calculation tables. <https://fortress.wa.gov/ecy/clarc/Reporting/ChemicalQuery.aspx>

3Soil cleanup levels for protection of air quality. These are preliminary values only. Values calculated using Model Toxics Control Act (MTCA) 
Equation 747-1 where the potable Method B groundwater cleanup level was used as Cw. Concentrations of hazardous substances in soil that meet 
the potable groundwater protection standard currently are considered sufficiently protective of the air pathway for unrestricted and industrial land 
uses.
4Soil cleanup levels for protection of surface water quality. These are preliminary values only. Values are calculated using MTCA Equation 747-1 
where the groundwater cleanup level protective of surface water in this table was used as Cw.

P4-16

P4-17

Sample Date
Sample Depth 

(feet)1

Analytical Results (milligrams per kilogram)2

P4-15

Sample 
Location Sample Identification
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APPENDIX A 
WASHINGTON STATE DEPARTMENT OF ECOLOGY UNDERGROUND 

INJECTION CONTROL AUTHORIZATION LETTER 

FINAL CAPITAL INDUSTRIES PLANT 4 INTERIM ACTION – STAGE 1  
IN-SITU CHEMICAL OXIDATION REPORT 

West of 4th Group Site 
5801 3rd Avenue South 

Seattle, Washington 
 

Farallon PN: 457-008 
  



 
 

 

Underground Injection Control  

View Friendly  
Automatically Meet the Nonendangerment Standard For Class V wells that automatically meet the non 
endangerment standard in accordance with WAC 173-218-100. 

 
Registration Status  

Site Number:  34067  
Authorization Status:  Rule-Authorized  

Comments:  
 

 

 
Facility/Site Information  

Facility Name:  Capital Industries Inc Plant 4  
Address:  5801 3rd Ave S  

PO Box/Suite/Building:   
City:  Seattle  

State:  WA         ZIP:  98108   

Phone:  206-762-8585  
County:  King  

Facility Site ID:  11598755     
 

 
Contact Information  

Well Owner  Property Owner  
Name:  Ron Taylor  Name:  Ron Taylor  

Organization:  Capital Industries Inc.  Organization:  Capital Industries 
Inc.  

Address:  5801 3rd Ave S  Address:  5801 3rd Ave S  
PO 

Box/Suite/Building:  
 PO 

Box/Suite/Building:  
 

City:  Seattle  City:  Seattle  
State:  WA  ZIP:  98108  State:  WA  ZIP:  98108  

E-mail:  rtaylor@capitalind.com  E-mail:  rtaylor@capitalind.c
om  

Phone:  206-762-8585  Phone:  206-762-8585  
   
Technical Contact   

Name:  Jennifer Moore   
Organization:  Farallon Consulting LLC   

Address:  975 5th Ave NW   

http://ecology.wa.gov/


PO Box:    
City:  Issaquah   

State:  WA  ZIP:  98027   
E-mail:  jmoore@farallonconsulting.

com  
 

Phone:  425-295-0800   
 

 
Main Well Information  

Well 
Name 

UIC Well 
Type 
From 

Section C 
(1-12) 

Construction 
Date 

EPA Well 
Type 

Status Depth of 
UIC 

Well (ft.) 

Latitude Longitude 

C3-C5,D3-
D5, E3-

E5,F3-F5 
12 12/1/2018 5B6 - Aquifer 

remediation Active 25 47.550540 -
122.330250 

A3-A5, 
B2-B5, 
D2,E2 

12 12/1/2108 5B6 - Aquifer 
remediation Active 8 47.550650 -

122.330250 
 

 
Main Well Information (continued)  

Well Name Permit Type Permit ID Permit Issuer 
C3-C5,D3-D5, E3-E5,F3-F5 MTCA AO DE 10402 Ecology 

A3-A5, B2-B5, D2,E2 MTCA AO DE 10402 Ecology 
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APPENDIX B 
OBSERVATION WELL DIAGRAMS AND BORING LOGS 

FINAL CAPITAL INDUSTRIES PLANT 4 INTERIM ACTION – STAGE 1  
IN-SITU CHEMICAL OXIDATION REPORT 

West of 4th Group Site 
5801 3rd Avenue South 

Seattle, Washington 
 

Farallon PN: 457-008 
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Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries, Inc.

OBW-1

6/16/2018@ 1144

Holocene

Keven Doyle457-008

Greg Peters

NA

Direct Push

NA

18.0

NA

18.0

Seattle, WA

Capital Industries, Inc.

GeoProbe

6/16/2018@ 1100

17.98

1.0

0.010

17.77

8.0-18.0

Flush

NA

12/20 Sand

Concrete

Concrete 1270799.83

204469.09

0.0-0.46': Concrete.

0.46-18.0': Soil not logged or sampled.

CO Monument

Casing

Concrete

Sand Pack

Screen
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Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries, Inc.

OBW-2

6/20/2018@ 1610

Holocene

Keven Doyle457-008

Greg Peters

NA

Direct Push

NA

18.0

NA

18.0

Seattle, WA

Capital Industries, Inc.

GeoProbe

6/20/2018@ 1534

17.63

1.0

0.010

17.20

8.0-18.0

Flush

NA

12/20 Sand

Concrete

Concrete 1270771.16

204451.06

0.0-0.5': Concrete.

0.5-18.0': Soil not logged or sampled.

CO Monument

Casing

Concrete

Sand Pack

Screen



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries, Inc.

OBW-3

6/16/2018@ 1030

Holocene

Keven Doyle457-008

Greg Peters

NA

Direct Push

8.0

18.0

NA

18.0

Seattle, WA

Capital Industries, Inc.

GeoProbe

6/16/2018@ 0828

17.96

1.0

0.010

17.70

8.0-18.0

Flush

NA

12/20 Sand

Concrete

Concrete 1270824.09

204448.78

0.0-0.5': Concrete. Hand auger to 5.0 bgs to clear for utilities.

0.5-2.0': Poorly graded sand with silt (90% sand, 10% silt), fine to
coarse sand, brown, moist, no odor.

2.0-4.0': Silty sand (60% sand, 40% silt), fine sand, dark brown, moist,
no odor.

4.0-5.0': Silty sand (70% sand, 30% silt), fine sand, dark brown, moist,
no odor. Some mottling.

5.0-8.0': Sandy silt (80% silt, 20% sand), fine sand, dark brown, wet,
no odor. Some mottling. Water at 8.0 ft bgs

8.0-10.0': Sandy silt (95% silt, 5% sand), fine to medium sand, grey,
wet, no odor. Mottling.

10.0-10.8': Sandy silt (95% silt, 5% sand), fine to medium sand, light
brown, moist, no odor.

10.8-18.0': Poorly graded sand (95% sand, 5% silt), fine to medium
sand, dark grey, moist to wet, no odor.

CO

SP-SM

SM

SM

ML

ML

ML

SP

Monument

Casing

Concrete

Sand Pack

Water level

Screen



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries, Inc.

OBW-4

6/16/2018@ 1450

Holocene

Keven Doyle457-008

Greg Peters

NA

Direct Push

NA

18.0

NA

18.0

Seattle, WA

Capital Industries, Inc.

GeoProbe

6/16/2018@ 1315

17.81

1.0

0.010

17.51

8.0-18.0

Flush

NA

12/20 Sand

Concrete

Concrete 1270759.15

204411.76

0.0-0.46': Concrete.

0.46-18.0': Soil not logged or sampled.

CO Monument

Casing

Concrete

Sand Pack

Screen



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries, Inc.

OBW-5

6/16/2018@ 1245

Holocene

Keven Doyle457-008

Greg Peters

NA

Direct Push

NA

18.0

NA

18.0

Seattle, WA

Capital Industries, Inc.

GeoProbe

6/16/2018@ 1155

17.93

1.0

0.010

17.66

8.0-18.0

Flush

NA

12/20 Sand

Concrete

Concrete 1270811.06

204411.27

0.0-0.46': Concrete.

0.46-18.0': Soil not logged or sampled.

CO Monument

Casing

Concrete

Sand Pack

Screen



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries

B3-01

8/23/18 2150

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

5.5

11

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/23/18 1640

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

X

0.0-0.6': Concrete, cored. Hand clear to 5' for utilities.

0.6-2.0': Poorly graded SAND with silt (90% sand, 10% silt), brown,
moist, no odor.

2.0-5.0': Silty SAND (70% sand, 30% silt), fine sand, brown, moist, no
odor.

5.0-7.0': Silty SAND (70% sand, 30% silt), fine sand, brown, moist, wet
at 5.5', no odor.

7.0-9.2': Poorly-graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

9.2-10.0': No Recovery.

10.0-11.0': Poorly-graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

CO

SP-SM

SM

SM

SP-SM

SP-SM

84

100

B3-01-2.0-082318

B3-01-5.0-082318

B3-01-9.0-082318

B3-01-11.0-082318

Concrete

Water Level

Bentonite



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries

B3-02

8/23/18 2235

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

5.0

11

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/23/18 1705

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

X

X

0.0-0.5': Concrete, cored. Hand clear to 5.0' for utilities.

0.5-2.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

2.0-5.0': Silty SAND (70% sand, 30% silt), fine sand, brown, minor
purple staining at 4.0', moist, wet at 5.0'.

5.0-6.6': Silty SAND (70% sand, 30% silt), fine sand, brown, wet.

6.6-9.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, wet, no odor.

9.0-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, purple staining throughout, wet, no odor.

CO

SP-SM

SM

SM

SP-SM

SP-SM

90

100

B3-02-2.0-082318

B3-02-4.0-082318

B3-02-6.0-082318

B3-02-10.5-082318

B30-02-10.5-082318

Concrete

Water Level

Bentonite



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries

B3-03

8/23/18 2300

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

5.0

11

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/23/18 1725

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

0.0-0.3': Concrete, cored. Hand cleared to 5.0' for utilities.

0.3-2.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

2.0-5.0': Silty SAND (70% sand, 30% silt), fine sand, brown, moist, no
odor.

5.0-6.4': Silty SAND (70% sand, 30% silt), fine sand, brown, wet, no
odor.

6.4-8.9': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

8.9-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, wet, no odor.

CO

SP-SM

SM

SM

SP-SM

SP-SM

78

100

B3-03-2.0-082318

B3-03-5.0-082318

B3-03-8.0-082318

B30-03-8.0-082318

B3-03-11.0-082318

Concrete

Water Level

Bentonite



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries

B3-04

09/19/18 @ 2100

Cascade Drilling

Tim Watson457-008

Greg Peters

5' Macrocore

Direct Push

5.5

11.0

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

9/19/18 @ 2000

NA

NA

NA

NA

NA

NA

Bentonite

NA

NA

NA NA

NA

X

X

0.0-.05': Concrete core.

0.5-1.5': Silty SAND with gravel (60% sand, 20% silt, 20% gravel), fine
sand, fine gravel, brown, moist, no odor.

1.5-5.0': Silty SAND (60% sand, 40% silt), fine sand, brown, moist, no
odor.

5.0-8.0': Poorly graded SAND with silt (90% sand, 10% silt), fine sand,
brown, wet, no odor.

8.0-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine
sand, brown, wet, no odor.

CO

SM

SM

SP-SM

SP-SM

100

60

100

B3-04-4.0-091918

B3-04-10.5-091918

Concrete

Bentonite

Water level



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries

C5-01

8/24/18 1830

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

5.7

11

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/24/18 1755

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

0.0-0.5': Concrete, cored.

0.5-1.8': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

1.8-3.8': Silty SAND (60% sand, 40% silt), fine sand, brown, moist, no
odor.

3.8-5.0': No Recovery.

5.0-7.2': Silty SAND (60% sand, 40% silt), fine sand, brown, moist, wet
at 5.7', no odor.

7.2-9.2': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

9.2-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

CO

SP-SM
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SM

SP-SM

SP-SM

76

84

100

C5-01-1.0-082418

C5-01-6.0-082418

C5-01-11.0-082418

Concrete

Bentonite

Water Level



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries

C5-02

8/24/18 1850

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

NE

11

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/24/18 1755

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

X

0.0-0.5': Concrete, cored.

0.5-1.5': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

1.5-3.7': Silty SAND (60% sand, 40% silt), fine sand, brown, purple
staining from 2.9-3.7', moist, no odor.

3.7-5.0': No Recovery.

5.0-6.0': Silty SAND (60% sand, 40% silt), fine sand, brown, minor
purple staining throughout, moist, no odor.

6.0-8.8': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, minor purple staining throughout, intense
staining from 7.1-8.1', moist, no odor.

8.8-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, minor purple staining throughout, moist, no
odor.

CO

SP-SM

SM

SM

SP-SM

SP-SM

74

76

100

C5-02-1.0-082418

C5-02-3.0-082418

C5-02-7.5-082418

C5-02-11.0-082418

Concrete

Bentonite



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0
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10

15

Capital Industries

C5-03

8/24/18 1915

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

6.5

11

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/24/18 1850

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

X

0.0-0.5': Concrete, cored.

0.5-1.6': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

1.6-4.5': Silty SAND (60% sand, 40% silt), fine sand, brown, lens of
purple staining at 4.0-4.1', moist, no odor.

4.5-5.0': No Recovery.

5.0-7.6': Silty SAND (60% sand, 40% silt), fine sand, brown, purple
staining throughout, moist, wet at 6.5', no odor.

7.6-9.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

9.0-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, purple staining throughout, moist, no odor.

CO

SP-SM

SM

SM

SP-SM

SP-SM

90

80

100

C5-03-1.0-082418

C50-03-1.0-082418

C5-03-7.0-082418

C5-03-11.0-082418

Concrete

Bentonite

Water Level



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries

C5-04

09/20/18 @ 1855

Cascade Drilling

Tim Watson457-008

Greg Peters

5' Macrocore

Direct Push

NE

11.0

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

9/20/18 @ 1845

NA

NA

NA

NA

NA

NA

Bentonite

NA

NA

NA NA

NA

X

X

X

1.4

1.2

0.6

0.0-0.5': Concrete core.

0.5-1.9': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

1.9-2.9': Silty SAND (80% sand, 20% silt), fine sand, dark brown,
moist, no odor. Charcoal debris.

2.9-5.0': No Recovery.

5.0-7.0': Silty SAND (60% sand, 40% silt), fine sand, brown, wet, no
odor.

7.0-8.4': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, dark brown, wet, no odor.

8.4-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, dark brown, wet, no odor.

CO

SP-SM

SM

SM

SP-SM

SP-SM

58

68

100

C5-04-2.5-092018

C5-04-7.5-092018

C5-04-10.5-092018

Concrete

Bentonite



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries

C5-05

09/20/18 @ 1920

Cascade Drilling

Tim Watson457-008

Greg Peters

5' Macrocore

Direct Push

NE

11.0

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

9/20/18 @ 1900

NA

NA

NA

NA

NA

NA

Bentonite

NA

NA

NA NA

NA

X

X

X

0.9

0.8

0.7

0.0-0.5': Concrete core.

0.5-1.4': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

1.4-5.0': Silty SAND (60% sand, 40% silt), fine sand, brown, moist, no
odor.

5.0-7.0': Silty SAND (60% sand, 40% silt), fine sand, brown, wet, no
odor.

7.0-8.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, wet, no odor.

8.0-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, wet, no odor.

CO

SP-SM

SM

SM

SP-SM

SP-SM

100

80

100

C5-05-4.0-092018

C5-05-6.5-092018

C5-05-10.5-092018

Concrete

Bentonite



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries

D4-01

8/23/18 2330

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

5.0

11

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/23/18 2315

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

0.0-0.6': Concrete, cored.

0.6-2.6': Poorly graded SAND with silt and gravel (80% sand, 10% silt,
10% gravel).

2.6-4.0': Silty SAND (70% sand, 30% silt), fine sand, brown, moist, no
odor.

4.0-5.0': No Recovery.

5.0-7.4': Silty SAND (70% sand, 30% silt), fine sand, brown, wet, no
odor.

7.4-8.8': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

8.8-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

CO

SP-SM

SM

SM

SP-SM

SP-SM

90

76

100

D4-01-1.0-082318

D4-01-5.0-082318

D4-01-10.0-082318

Concrete

Water Level

Bentonite



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries

D4-02

8/24/18 1625

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

6.0

11

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/24/18 1555

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

0.0-0.5': Concrete, cored.

0.5-1.5': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

1.5-3.9': Silty SAND (60% sand, 40% silt), fine sand, brown, moist, no
odor.

3.9-5.0': No Recovery.

5.0-6.9': Silty SAND (60% sand, 40% silt), fine sand, brown, moist, wet
at 6.0', no odor.

6.9-9.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

9.0-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

CO

SP-SM

SM

SM

SP-SM

SP-SM

78

90

100

D4-02-1.0-082418

D4-02-6.5-082418

D4-02-11.0-082418

Concrete

Bentonite

Water Level



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries

D4-03

8/24/18 1710

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

5.7

11

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/24/18 1625

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

X

0.0-0.5': Concrete, cored.

0.5-1.6': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

1.6-2.0': Silty SAND (60% sand, 40% silt), fine sand, brown, moist, no
odor.

2.0-2.9': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, purple staining from 2.4-2.9', moist, no odor.

2.9-3.7': Silty SAND (60% sand, 40% silt), fine sand, brown, moist, no
odor.

3.7-5.0': No Recovery.

5.0-7.7': Silty SAND (60% sand, 40% silt), fine sand, brown, moist, wet
at 5.7', no odor.

7.7-9.6': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

9.6-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, wet, no odor.

CO

SP-SM

SM

SP-SM

SM

SM

SP-SM

SP-SM

74

92

100

D4-03-1.0-082418

D4-03-2.5-082418

D4-03-7.0-082218

D4-03-11.0-082218

Concrete

Bentonite

Water Level



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:

0

5

10

15

Capital Industries

D4-04

09/20/18 @ 1945

Cascade Drilling

Tim Watson457-008

Greg Peters

5' Macrocore

Direct Push

NE

11.0

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

9/20/18 @ 1930

NA

NA

NA

NA

NA

NA

Bentonite

NA

NA

NA NA

NA

X0.5

0.0-0.5': Concrete, cored.

0.5-1.2': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

1.2-3.9': Silty SAND (60% sand, 40% silt), fine sand, brown, moist to
wet, no odor.

3.9-5.0': No Recovery.

5.0-7.5': Silty SAND (60% sand, 40% silt), fine sand, brown, moist, no
odor.

7.5-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist to wet, no odor.

CO

SP-SM

SM

SM

SP-SM

78

50

100

D4-04-2.5-092018

Concrete

Bentonite



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:
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Capital Industries

E5-01

8/23/18 1830

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

6.0

21

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/23/18 1745

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

X

X

0.0-0.5': Concrete, cored.

0.5-1.5': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

1.5-3.8': Silty SAND (70% sand, 30% silt), fine sand, brown, moist, no
odor, brick fragment at 2.1'.

3.8-5.0': No Recovery.

5.0-7.6': Silty SAND (70% sand, 30% silt), fine sand, gray, wet, no
odor.

7.6-9.4': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

9.4-10.0': No Recovery.

10.0-11.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

11.0-14.6': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, minor purple staining from 13.0-14.6', wet, no
odor.

14.6-16.0': No Recovery.

16.0-21.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, minor purple staining throughout, intense purple
staining from 18.4-19.2', wet, no odor.
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SP-SM

SP-SM

76

88

100

72

100

E5-01-1.0-082318

E5-01-5.0-082318

E5-01-11.0-082318

E5-01-13.0-082318

E5-01-19.0-082318

Concrete

Bentonite

Water Level



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:
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Capital Industries

E5-02

8/23/18 1945

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

5.5

21

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/23/18 1830

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

X

X

X

X

0.0-0.5': Concrete, cored.

0.5-1.5': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, moist, no odor.

1.5-3.6': Silty SAND (70% sand, 30% silt), fine sand, brown, moist, no
odor.

3.6-5.0': No Recovery.

5.0-7.0': Silty SAND (70% sand, 30% silt), fine sand, brown, moist, wet
at 5.5', no odor.

7.0-9.1': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, minor purple staining from 7.5-9.1'.

9.1-10.0': No Recovery.

10.0-11.9': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, minor purple staining throughout, intense purple
staining from 11.1-11.9'.

11.9-12.0': Silty SAND (70% sand, 30% silt), fine sand, brown, wet, no
odor.

12.0-14.3': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray.

14.3-15.0': No Recovery.

15.0-20.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, minor purple staining from 15.0-17.0', intense
purple staining from 17.0-18.3'.

20.0-21.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, purple staining throughout.
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E5-02-1.0-082318

E5-02-5.0-082318

E5-02-8.0-082318

E5-02-11.5-082318

E5-02-14.0-082318

E5-02-18.0-082318

E5-02-20.0-082318

Concrete

Water Level

Bentonite



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:
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Capital Industries

E5-03

8/23/18 2035

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

5.0

21

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/23/18 1945

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

X

X

X

0.0-0.5': Concrete, cored.

0.5-1.6': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, rock from 1.4-1.6', purple staining from 0.5-1.1.

1.6-3.7': Silty SAND (70% sand, 30% silt), fine sand, brown, moist, no
odor.

3.7-5.0': No Recovery.

5.0-6.3': Silty SAND (70% sand, 30% silt), fine sand, poorly graded,
brown, purple staining from 5.4-5.9', wet, no odor.

6.3-9.1': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

9.1-10.0': No Recovery.

10.0-14.1': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

14.1-15.0': No Recovery.

15.0-19.0': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.

19.0-20.0': No Recovery.

20.0-21.0'': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, gray, wet, no odor.
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Concrete

Water Level

Bentonite



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:
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Capital Industries

E5-05

09/19/18 @ 1907

Cascade Drilling

Tim Watson457-008

Greg Peters

5' Macrocore

Direct Push

6.0

21.0

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

9/19/18 @ 1835

NA

NA

NA

NA

NA

NA

Bentonite

NA

NA

NA NA

NA

X

0.0 - 0.5': Concrete, cored.

0.5-1.5': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medum sand, brown, moist, no odor.

1.5-4.0': Silty SAND (70% sand, 30% silt), fine sand, brown, moist, no
odor.

4.0-5.0': No Recovery.

5.0-6.5': Silty SAND (70% sand, 30% silt), fine sand, brown, moist, no
odor.

6.5-9.0': Poorly graded SAND with silt (90% sand, 10% silt), medium
sand, brown, wet, no odor.

9.0-10.0': No Recovery.

10.0-11.5': Poorly graded SAND with silt (90% sand, 10% silt),
medium sand, brown, wet, no odor. Purple staining from 10.0 - 11.5 ft
bgs.

11.5-15.0': Poorly graded SAND with silt (90% sand, 10% silt),
medium sand, brown, wet, no odor.

15.0-20.0': Poorly graded SAND with silt (90% sand, 10% silt),
medium sand, brown, wet, no odor. Purple staining throughout core.

20.0-21.0': Poorly graded SAND with silt (90% sand, 10% silt),
medium sand, brown, wet, no odor. Purple staining throughout core.
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E5-05-8.0-091918

Concrete

Bentonite

Water level



Drilling Company:

Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:

Lithologic Description

Logged By:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:
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Capital Industries

E5-06

09/19/18 @ 1830

Cascade Drilling

Tim Watson457-008

Greg Peters

5' Macrocore

Direct Push

6.0

21.0

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

9/19/18 @ 1740

NA

NA

NA

NA

NA

NA

Bentonite

NA

NA

NA NA

NA

X

0.0-0.5': Concrete cored.

0.5-1.3': Poorly graded SAND with silt (90% sand, 10% silt), fine sand,
purple staining from 0.5-1.3 ft bgs, moist, no odor.

1.3-2.5': Silty SAND (70% sand, 30% silt), fine sand, brown, wet, no
odor.

2.5-5.0': Silty SAND (70% sand, 30% silt), fine sand, brown, wet, no
odor.

5.0-7.0': Silty SAND (70% sand, 30% silt), fine sand, brown, wet, no
odor.

7.0-9.0': Poorly graded SAND with silt (90% sand, 10% silt), fine sand,
dark brown, wet, no odor.

9.0-10.0': No Recovery.

10.0-13.0': Poorly graded SAND with silt (90% sand, 10% silt), fine
sand, dark brown, wet, no odor.

13.0-15.0': No Recovery.

15.0-20.0': Silty SAND (80% sand, 20% silt), fine sand, brown, wet, no
odor.

20.0-21.0': Silty SAND (80% sand, 20% silt), fine sand, gray, wet, no
odor. Wood debris at 19.0 ft bgs.
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Drilling Method:

Sampler Type:

Depth of Water ATD (ft bgs):

Total Boring Depth (ft bgs):

Log of Boring:

Farallon PN:
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Client:

Equipment:

Drilling Foreman:

Date/Time Started:

Date/Time Completed:

Well Construction Information
Monument Type:

Casing Diameter (inches):

Screen Slot Size (inches):

Screened Interval (ft bgs):

Top of Casing Elevation (ft):

Ground Surface Elevation (ft):

Surface Seal:

Boring Abandonment:

Annular Seal:

Filter Pack:

Surveyed Location:

Y:

X:
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F5-01

8/22/18 2230

Cascade Drilling

Jeff Tucker457-008

R. Ostrom

5' Macrocore

Direct Push

5.2

11.0

Auto

NA

Seattle, WA

Capital Industries

Geoprobe 7720DT

8/22/18 2130

NA

NA

NA

NA

NA

NA

Bentonite

NA

Concrete

NA NA

NA

X

X

X

0.0-0.5': Concrete, cored.

0.5-1.2': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, brown, purple staining from 0.9-1.2', moist, no odor.

1.2-3.2': Silty SAND (60% sand, 40% silt), fine sand, poorly graded,
brown, purple staining from 1.2-2.0', moist, no odor.

3.2-5.0': No Recovery.

5.0-6.4': Silty SAND (60% sand, 40% silt), fine sand, poorly graded,
light gray, purple staining from 6.3-6.4', moist, wet at 5.2', no odor.

6.4-8.2': Poorly graded SAND with silt (90% sand, 10% silt), fine to
medium sand, dark gray, purple staining from 6.9-7.2', moist, no odor.

8.2-10.0': No Recovery.

Poorly-graded SAND with silt (90% sand, 10% silt), fine to medium
sand, dark gray, minor orange staining throughout, wet.
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APPENDIX C 
REMEDIATION FIELD SERVICES REPORT 

FINAL CAPITAL INDUSTRIES PLANT 4 INTERIM ACTION – STAGE 1  
IN-SITU CHEMICAL OXIDATION REPORT 

West of 4th Group Site 
5801 3rd Avenue South 

Seattle, Washington 
 

Farallon PN: 457-008 
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APPENDIX D 
LABORATORY ANALYTICAL REPORTS 

FINAL CAPITAL INDUSTRIES PLANT 4 INTERIM ACTION – STAGE 1  
IN-SITU CHEMICAL OXIDATION REPORT 

West of 4th Group Site 
5801 3rd Avenue South 

Seattle, Washington 
 

Farallon PN: 457-008 
 

 























































 

reactive with permanganate at higher concentrations. The 48-hour PNOD results can be seen in 

Table 1 (on a dry soil basis). 

 

Table 1: 48-Hour PNOD * 

Soil Sample Identification 
Average and Standard 

Deviation (g/kg) 

Replicate 1 

(g/kg) 

Replicate 2 

(g/kg) 

Replicate 3 

(g/kg)  

E5-01-5.0-082318 3.2 ±  0.24 3.1 3.5 3.1 

E5-03-3.0-082318 3.7 ±  0.10 3.7 3.5 3.7 

E5-01-1.0-082318 21.5 ±  1.33 20.1 21.6 22.8 

F5-01-10.0-082218 1.5 ±  0.32 1.5 1.8 1.1 

F5-02-2.0-082218 3.0 ±  0.70 2.8 2.4 3.7 

C5-02-1.0-082418 19.0 ±  0.98 19.4 19.8 17.9 

D4-02-6.5-082418 2.7 ±  0.11 2.8 2.7 2.6 

D4-03-1.0-082418 17.5 ±  1.35 18.3 18.3 15.9 

B3-01-2.0-082318 33.5 ±  1.30 34.9 33.2 32.4 

B3-01-5.0-082318 7.5 ±  0.41 7.9 7.1 7.4 

Overall Average  11.31       

*Demands were calculated on a weight KMnO4/dry soil weight basis from an initial dose of 40.0 

g/kg KMnO4 initial dose at a 1:2 soil to aqueous solution ratio.  

 

Conclusions 

For this application the amount of permanganate needed will be dependent on the reaction time 

allowed. On average, the soil samples had a 48-hour permanganate demand value of 11.31 g/kg. 

The average demands ranged from 1.5 g/kg to 33.5 g/kg. Generally, remediation sites with a soil 

demand of less than 20.0 g/kg at the time of interest are favorable for in situ chemical oxidation 

with permanganate (see Table 2 for additional information).  
 

Table 2: Correlation of Permanganate Natural Oxidant Demand Results* 

PNOD (g/kg) Rank Comment 

<10 Low 
ISCO with MnO4

- is recommended. Soil 

contribution to MnO4
- demand is low. 

10-20 Moderate 

ISCO with MnO4
- is recommended. Soil 

contribution to MnO4
- demand is moderate. 

Economics should be considered. 

>20 High 
ISCO with MnO4

- is technically feasible. Other 

technologies may provide lower cost alternatives. 

*Dry Weight Basis 

 

 

 

 

 

 

 

 

RemOx® S ISCO reagent is a registered trademark of Carus Corporation 
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 28, 2018  
Samples Submitted: August 23, 2018  
Laboratory Reference: 1808-268  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: F5-01-2.0-082218     

Laboratory ID: 08-268-01           

Vinyl Chloride ND 0.0010 EPA 8260C 8-24-18 8-24-18  

1,1-Dichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

(cis) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

Trichloroethene 0.11 0.0010 EPA 8260C 8-24-18 8-24-18  

Tetrachloroethene 0.16 0.0010 EPA 8260C 8-24-18 8-24-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 96 68-139     

Toluene-d8 100 79-128     

4-Bromofluorobenzene 90 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 28, 2018  
Samples Submitted: August 23, 2018  
Laboratory Reference: 1808-268  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: F5-01-6.5-082218     

Laboratory ID: 08-268-02           

Vinyl Chloride ND 0.00097 EPA 8260C 8-24-18 8-24-18  

1,1-Dichloroethene ND 0.00097 EPA 8260C 8-24-18 8-24-18  

(trans) 1,2-Dichloroethene ND 0.00097 EPA 8260C 8-24-18 8-24-18  

(cis) 1,2-Dichloroethene ND 0.00097 EPA 8260C 8-24-18 8-24-18  

Trichloroethene ND 0.00097 EPA 8260C 8-24-18 8-24-18  

Tetrachloroethene 0.0015 0.00097 EPA 8260C 8-24-18 8-24-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 96 68-139     

Toluene-d8 107 79-128     

4-Bromofluorobenzene 104 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 28, 2018  
Samples Submitted: August 23, 2018  
Laboratory Reference: 1808-268  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: F5-01-10.0-082218     

Laboratory ID: 08-268-03           

Vinyl Chloride ND 0.0011 EPA 8260C 8-24-18 8-24-18  

1,1-Dichloroethene ND 0.0011 EPA 8260C 8-24-18 8-24-18  

(trans) 1,2-Dichloroethene ND 0.0011 EPA 8260C 8-24-18 8-24-18  

(cis) 1,2-Dichloroethene ND 0.0011 EPA 8260C 8-24-18 8-24-18  

Trichloroethene 0.0023 0.0011 EPA 8260C 8-24-18 8-24-18  

Tetrachloroethene 0.0078 0.0011 EPA 8260C 8-24-18 8-24-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 99 68-139     

Toluene-d8 107 79-128     

4-Bromofluorobenzene 103 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 28, 2018  
Samples Submitted: August 23, 2018  
Laboratory Reference: 1808-268  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: F5-02-2.0-082218     

Laboratory ID: 08-268-04           

Vinyl Chloride ND 0.0012 EPA 8260C 8-24-18 8-24-18  

1,1-Dichloroethene ND 0.0012 EPA 8260C 8-24-18 8-24-18  

(trans) 1,2-Dichloroethene ND 0.0012 EPA 8260C 8-24-18 8-24-18  

(cis) 1,2-Dichloroethene ND 0.0012 EPA 8260C 8-24-18 8-24-18  

Trichloroethene 0.022 0.0012 EPA 8260C 8-24-18 8-24-18  

Tetrachloroethene 0.040 0.0012 EPA 8260C 8-24-18 8-24-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 99 68-139     

Toluene-d8 108 79-128     

4-Bromofluorobenzene 102 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 28, 2018  
Samples Submitted: August 23, 2018  
Laboratory Reference: 1808-268  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: F5-02-8.5-082218     

Laboratory ID: 08-268-05           

Vinyl Chloride ND 0.0010 EPA 8260C 8-24-18 8-24-18  

1,1-Dichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

(cis) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

Trichloroethene 0.0019 0.0010 EPA 8260C 8-24-18 8-24-18  

Tetrachloroethene 0.0073 0.0010 EPA 8260C 8-24-18 8-24-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 98 68-139     

Toluene-d8 109 79-128     

4-Bromofluorobenzene 117 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 28, 2018  
Samples Submitted: August 23, 2018  
Laboratory Reference: 1808-268  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: F5-03-1.0-082218     

Laboratory ID: 08-268-06           

Vinyl Chloride ND 0.00096 EPA 8260C 8-24-18 8-24-18  

1,1-Dichloroethene ND 0.00096 EPA 8260C 8-24-18 8-24-18  

(trans) 1,2-Dichloroethene ND 0.00096 EPA 8260C 8-24-18 8-24-18  

(cis) 1,2-Dichloroethene ND 0.00096 EPA 8260C 8-24-18 8-24-18  

Trichloroethene 0.0047 0.00096 EPA 8260C 8-24-18 8-24-18  

Tetrachloroethene 0.0031 0.00096 EPA 8260C 8-24-18 8-24-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 96 68-139     

Toluene-d8 108 79-128     

4-Bromofluorobenzene 104 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 28, 2018  
Samples Submitted: August 23, 2018  
Laboratory Reference: 1808-268  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: F5-03-5.0-082218     

Laboratory ID: 08-268-07           

Vinyl Chloride ND 0.0010 EPA 8260C 8-24-18 8-24-18  

1,1-Dichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

(cis) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

Trichloroethene 0.045 0.0010 EPA 8260C 8-24-18 8-24-18  

Tetrachloroethene 0.042 0.0010 EPA 8260C 8-24-18 8-24-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 100 68-139     

Toluene-d8 109 79-128     

4-Bromofluorobenzene 101 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 28, 2018  
Samples Submitted: August 23, 2018  
Laboratory Reference: 1808-268  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: F5-03-10.0-082218     

Laboratory ID: 08-268-08           

Vinyl Chloride ND 0.00087 EPA 8260C 8-24-18 8-24-18  

1,1-Dichloroethene ND 0.00087 EPA 8260C 8-24-18 8-24-18  

(trans) 1,2-Dichloroethene ND 0.00087 EPA 8260C 8-24-18 8-24-18  

(cis) 1,2-Dichloroethene ND 0.00087 EPA 8260C 8-24-18 8-24-18  

Trichloroethene 0.0053 0.00087 EPA 8260C 8-24-18 8-24-18  

Tetrachloroethene 0.014 0.00087 EPA 8260C 8-24-18 8-24-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 98 68-139     

Toluene-d8 109 79-128     

4-Bromofluorobenzene 105 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 28, 2018  
Samples Submitted: August 23, 2018  
Laboratory Reference: 1808-268  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C  
METHOD BLANK QUALITY CONTROL 

 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

         

Laboratory ID: MB0824S1           

Vinyl Chloride ND 0.0010 EPA 8260C 8-24-18 8-24-18  

1,1-Dichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

(cis) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

Trichloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

Tetrachloroethene ND 0.0010 EPA 8260C 8-24-18 8-24-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 98 68-139     

Toluene-d8 101 79-128     

4-Bromofluorobenzene 97 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 28, 2018  
Samples Submitted: August 23, 2018  
Laboratory Reference: 1808-268  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C  
SB/SBD QUALITY CONTROL 

 

Matrix: Soil             

Units: mg/kg             

        Percent Recovery  RPD  

Analyte Result   Spike Level   Recovery Limits RPD Limit Flags 

SPIKE BLANKS             

Laboratory ID: SB0824S1                     

    SB SBD   SB SBD   SB SBD         

1,1-Dichloroethene 0.0480 0.0510  0.0500 0.0500  96 102 53-141 6 17  

Benzene 0.0481 0.0509  0.0500 0.0500  96 102 70-130 6 15  

Trichloroethene 0.0506 0.0520  0.0500 0.0500  101 104 74-122 3 16  

Toluene 0.0513 0.0551  0.0500 0.0500  103 110 76-130 7 15  

Chlorobenzene 0.0488 0.0506  0.0500 0.0500  98 101 75-120 4 14  

Surrogate:                         

Dibromofluoromethane      98 94 68-139    

Toluene-d8       101 103 79-128    

4-Bromofluorobenzene      98 98 71-132    
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 28, 2018  
Samples Submitted: August 23, 2018  
Laboratory Reference: 1808-268  
Project: 457-008  
 

 
% MOISTURE 

 

Date Analyzed: 8-24-18     

      

      

Client ID  Lab ID   % Moisture 

      

F5-01-2.0-082218  08-268-01   20 

F5-01-6.5-082218  08-268-02   13 

F5-01-10.0-082218  08-268-03   18 

F5-02-2.0-082218  08-268-04   20 

F5-02-8.5-082218  08-268-05   20 

F5-03-1.0-082218  08-268-06   9 

F5-03-5.0-082218  08-268-07   23 

F5-03-10.0-082218  08-268-08   16 
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OnSite Environmental, Inc.  14648 NE 95
th

 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-naphthalene) 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 

 
 





OnSite Environmental, Inc.  14648 NE 95
th

 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 95

th
 Street, Redmond, WA  98052 • (425) 883-3881 

 
 
 
 
August 29, 2018 
 
 
 
 
 
Jennifer Moore 
Farallon Consulting, LLC 
975  5th Avenue NW 
Issaquah, WA  98027 
 
 
Re: Analytical Data for Project 457-008 
 Laboratory Reference No. 1808-291 
 
 
Dear Jen: 
 
Enclosed are the analytical results and associated quality control data for samples submitted on August 24, 2018. 
 
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 95
th

 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: August 29, 2018  
Samples Submitted: August 24, 2018  
Laboratory Reference: 1808-291  
Project: 457-008  
 

 
Case Narrative 

 
Samples were collected on August 23, 2018 and received by the laboratory on August 24, 2018.  They were 
maintained at the laboratory at a temperature of 2

o
C to 6

o
C.    

 
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. 
 
 
Volatiles EPA 8260C Analysis 
 
Stir bars were not detected in the VOA vials provided for sample E5-01-5.0-082318. 
 
Any other QA/QC issues associated with this extraction and analysis will be indicated with a footnote reference and 
discussed in detail on the Data Qualifier page. 
 
 
 



3 

OnSite Environmental, Inc.  14648 NE 95
th

 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: August 29, 2018  
Samples Submitted: August 24, 2018  
Laboratory Reference: 1808-291  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: B3-01-2.0-082318     

Laboratory ID: 08-291-01           

Vinyl Chloride ND 0.0010 EPA 8260C 8-27-18 8-27-18  

1,1-Dichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

(trans) 1,2-Dichloroethene 0.0052 0.0010 EPA 8260C 8-27-18 8-27-18  

(cis) 1,2-Dichloroethene 0.033 0.0010 EPA 8260C 8-27-18 8-27-18  

Trichloroethene 1.2 0.061 EPA 8260C 8-28-18 8-28-18  

Tetrachloroethene 0.0032 0.0010 EPA 8260C 8-27-18 8-27-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 97 68-139     

Toluene-d8 108 79-128     

4-Bromofluorobenzene 96 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 29, 2018  
Samples Submitted: August 24, 2018  
Laboratory Reference: 1808-291  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: B3-02-2.0-082318     

Laboratory ID: 08-291-02           

Vinyl Chloride ND 0.0010 EPA 8260C 8-27-18 8-27-18  

1,1-Dichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

(cis) 1,2-Dichloroethene 0.0048 0.0010 EPA 8260C 8-27-18 8-27-18  

Trichloroethene 2.4 0.065 EPA 8260C 8-28-18 8-28-18  

Tetrachloroethene 0.0063 0.0010 EPA 8260C 8-27-18 8-27-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 102 68-139     

Toluene-d8 104 79-128     

4-Bromofluorobenzene 82 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 29, 2018  
Samples Submitted: August 24, 2018  
Laboratory Reference: 1808-291  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: B3-03-2.0-082318     

Laboratory ID: 08-291-03           

Vinyl Chloride ND 0.0010 EPA 8260C 8-27-18 8-27-18  

1,1-Dichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

(cis) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

Trichloroethene 0.082 0.0010 EPA 8260C 8-27-18 8-27-18  

Tetrachloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 97 68-139     

Toluene-d8 108 79-128     

4-Bromofluorobenzene 101 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 29, 2018  
Samples Submitted: August 24, 2018  
Laboratory Reference: 1808-291  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: E5-01-1.0-082318     

Laboratory ID: 08-291-04           

Vinyl Chloride ND 0.0010 EPA 8260C 8-27-18 8-27-18  

1,1-Dichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

(cis) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

Trichloroethene 0.0071 0.0010 EPA 8260C 8-27-18 8-27-18  

Tetrachloroethene 0.0044 0.0010 EPA 8260C 8-27-18 8-27-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 100 68-139     

Toluene-d8 112 79-128     

4-Bromofluorobenzene 106 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 29, 2018  
Samples Submitted: August 24, 2018  
Laboratory Reference: 1808-291  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: E5-01-5.0-082318     

Laboratory ID: 08-291-05           

Vinyl Chloride ND 0.00093 EPA 8260C 8-29-18 8-29-18  

1,1-Dichloroethene ND 0.00093 EPA 8260C 8-29-18 8-29-18  

(trans) 1,2-Dichloroethene ND 0.00093 EPA 8260C 8-29-18 8-29-18  

(cis) 1,2-Dichloroethene 0.0030 0.00093 EPA 8260C 8-29-18 8-29-18  

Trichloroethene 0.076 0.00093 EPA 8260C 8-29-18 8-29-18  

Tetrachloroethene 0.078 0.00093 EPA 8260C 8-29-18 8-29-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 102 68-139     

Toluene-d8 111 79-128     

4-Bromofluorobenzene 111 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 29, 2018  
Samples Submitted: August 24, 2018  
Laboratory Reference: 1808-291  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: E5-01-11.0-082318     

Laboratory ID: 08-291-06           

Vinyl Chloride ND 0.0017 EPA 8260C 8-27-18 8-27-18  

1,1-Dichloroethene ND 0.0017 EPA 8260C 8-27-18 8-27-18  

(trans) 1,2-Dichloroethene ND 0.0017 EPA 8260C 8-27-18 8-27-18  

(cis) 1,2-Dichloroethene ND 0.0017 EPA 8260C 8-27-18 8-27-18  

Trichloroethene 0.0074 0.0017 EPA 8260C 8-27-18 8-27-18  

Tetrachloroethene 0.017 0.0017 EPA 8260C 8-27-18 8-27-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 96 68-139     

Toluene-d8 109 79-128     

4-Bromofluorobenzene 110 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 29, 2018  
Samples Submitted: August 24, 2018  
Laboratory Reference: 1808-291  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: E5-02-1.0-082318     

Laboratory ID: 08-291-07           

Vinyl Chloride ND 0.00092 EPA 8260C 8-27-18 8-27-18  

1,1-Dichloroethene ND 0.00092 EPA 8260C 8-27-18 8-27-18  

(trans) 1,2-Dichloroethene ND 0.00092 EPA 8260C 8-27-18 8-27-18  

(cis) 1,2-Dichloroethene ND 0.00092 EPA 8260C 8-27-18 8-27-18  

Trichloroethene 0.0037 0.00092 EPA 8260C 8-27-18 8-27-18  

Tetrachloroethene 0.0043 0.00092 EPA 8260C 8-27-18 8-27-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 99 68-139     

Toluene-d8 109 79-128     

4-Bromofluorobenzene 108 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 29, 2018  
Samples Submitted: August 24, 2018  
Laboratory Reference: 1808-291  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: E5-02-5.0-082318     

Laboratory ID: 08-291-08           

Vinyl Chloride ND 0.00096 EPA 8260C 8-27-18 8-27-18  

1,1-Dichloroethene ND 0.00096 EPA 8260C 8-27-18 8-27-18  

(trans) 1,2-Dichloroethene ND 0.00096 EPA 8260C 8-27-18 8-27-18  

(cis) 1,2-Dichloroethene ND 0.00096 EPA 8260C 8-27-18 8-27-18  

Trichloroethene 0.011 0.00096 EPA 8260C 8-27-18 8-27-18  

Tetrachloroethene 0.034 0.00096 EPA 8260C 8-27-18 8-27-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 98 68-139     

Toluene-d8 109 79-128     

4-Bromofluorobenzene 105 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 29, 2018  
Samples Submitted: August 24, 2018  
Laboratory Reference: 1808-291  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: E5-02-14.0-082318     

Laboratory ID: 08-291-09           

Vinyl Chloride ND 0.0011 EPA 8260C 8-27-18 8-27-18  

1,1-Dichloroethene ND 0.0011 EPA 8260C 8-27-18 8-27-18  

(trans) 1,2-Dichloroethene ND 0.0011 EPA 8260C 8-27-18 8-27-18  

(cis) 1,2-Dichloroethene ND 0.0011 EPA 8260C 8-27-18 8-27-18  

Trichloroethene 0.0012 0.0011 EPA 8260C 8-27-18 8-27-18  

Tetrachloroethene ND 0.0011 EPA 8260C 8-27-18 8-27-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 97 68-139     

Toluene-d8 109 79-128     

4-Bromofluorobenzene 108 71-132     
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OnSite Environmental, Inc.  14648 NE 95
th

 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: August 29, 2018  
Samples Submitted: August 24, 2018  
Laboratory Reference: 1808-291  
Project: 457-008  
 

VOLATILE ORGANICS EPA 8260C 
 

Matrix: Soil       

Units: mg/kg       

     Date Date  

Analyte Result PQL Method Prepared Analyzed Flags 

Client ID: E5-02-20.0-082318     

Laboratory ID: 08-291-10           

Vinyl Chloride ND 0.0010 EPA 8260C 8-27-18 8-27-18  

1,1-Dichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

(trans) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

(cis) 1,2-Dichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

Trichloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

Tetrachloroethene ND 0.0010 EPA 8260C 8-27-18 8-27-18  

Surrogate: Percent Recovery Control Limits         

Dibromofluoromethane 98 68-139     

Toluene-d8 108 79-128     

4-Bromofluorobenzene 107 71-132     
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