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1. INTRODUCTION 
This Draft Remedial Investigation (RI) Addendum has been developed to address recommendations 
included in the 2020 RI/FS Summary Report for Voluntary Cleanup Program Application, South 
Facilities, South Annex (RI/FS Summary Report; Parametrix 2020b; provided in Appendix A), 
conducted at King County Metro’s South Facilities/South Annex, located at 11911 E Marginal Way S, 
Tukwila, WA to support Metro’s Voluntary Cleanup Program (VCP) application to the Washington 
State Department of Ecology (Ecology). The 2020 RI/FS recommendations, summarized in Section 
1.6 of this report, are limited to the South Facilities portion of the Property. Therefore, for the 
purposes of this addendum, South Facilities is considered the Site, and South Facilities and South 
Annex together are considered the Property. Parametrix’ services were performed under Work 
Order No. 31 to Contract No. E0035E19. 

1.1 General Property Information 
The Property encompasses King County Assessor’s Parcel No 1023049066, located between State 
Route 599 and East Marginal Way South, approximately 1/4 mile south of the Duwamish River in 
Tukwila, Washington (see Figure 1). The parcel is 16.93 acres in size. The Property is zoned by the 
City of Tukwila as Manufacturing Industrial Center/Heavy. The Property is west-northwest of Metro 
Transit’s existing South Base, located at 12200 East Marginal Way South.  

King County Metro has been the occupant of the Property since 1987. The Property includes two 
separate facilities. The smaller western portion is referred to as South Facilities (Site), which houses 
Metro’s approximately 35,000 square foot Facilities Operations Building. The larger eastern portion 
is referred to as the South Annex and operates as the Training and Safety Facility which currently 
contains several structures, parking lots, open storage, and a training yard (Figure 1). The South 
Annex is not considered a part of the Site for the purposes of this addendum report. 

1.2 Physical Setting 
The elevation of the Property is approximately 15-feet above mean sea level. Topographically the 
Property is generally flat, with a slight slope to the west within the South Facilities portion of the 
Property, with overall slope toward the north (King County GIS iMap Application 2020; USGS 2017). The 
Property is located in the Duwamish River valley south of the Duwamish River (Figure 1).  

1.2.1 Surface Water  
The Property lies on a flat area within the river plain of the Duwamish River, which bends around the 
Property approximately 1,100 feet to the north and 1,400 feet to the east. A perennial drainage 
(Riverton Creek) runs through and along the north boundary of the Property and discharges to the 
Duwamish River (see Figure 1). The portions of the creek that run through the Property are referred to 
as the West and East branches of Riverton Creek and are partially piped; the remaining channelized flow 
is within concrete lined ditches. The West Branch of Riverton Creek divides the South Facilities and 
South Annex portions of the Property (Figures 1 and 2).  
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1.2.2 Soil 
Soils at the Property are classified as Urban Land by the National Resources Conservation Service (NRCS, 
2020). The natural soil profile below the Property was buried during redevelopment of the Property in 
the 1980s. Up to 12 feet of sand and gravel fill, which includes utility trench backfill, underly the 
pavement of the Property.  

1.2.3 Geology 
Native soils below the Property contain a substantial component of organic material. Organic soils have 
been observed during excavations (Converse Consultants 1984; Parametrix 2020, PBS 2020b). The 
Geologic Map of Seattle – a Progress Report (Troost et al. 2005) maps the surface geology of the 
Property as Quaternary peat (Qp) deposits. Quaternary alluvium (Qal) and Quaternary younger alluvium 
(Qyal) are mapped adjacent north of the Property. An outcrop of Tertiary bedrock is mapped southeast 
of the Property underlying the neighboring King County Metro South Base property.   

Converse Consultants performed a geotechnical investigation of the Property prior to development in 
1984. The borehole logs from the geotechnical investigation identified up to 7 feet of peat and clayey silt 
prior to encountering black alluvial sands. The sands intermixed with silty layers and clayey silt down to 
a depth of at least 90 feet below ground surface (bgs). 

Borehole and well logs completed during site investigations (discussed below and provided in 
Appendix E) have encountered shallow fill (0-8.5 feet bgs) below the Site, including pea gravel/utility 
backfill in places, followed by layered silty peat and organics (5-13 ft bgs), followed by black alluvial 
sands (below 13 ft bgs).  

The subsurface geology observed at the Property is consistent with the geologic mapping of the area. 

1.2.4 Groundwater 
Groundwater is shallow and occurs at depths ranging from approximately 2.5 to 6.5 feet bgs across the 
Site throughout the year. The direction of shallow unconfined groundwater was previously inferred to 
flow toward the northwest based on topography, and west-northwest by historical reports (Woodward-
Clyde 1995; AGI 1997); however, more recent groundwater elevations measured in 2019 through 2022 
(see Table 1) indicate a general northeasterly flow direction (HWA 2022b through 2022d). Interpreted 
groundwater potentiometric surface contours from February, May, August, and November 2022 
measurements are included as Figures 3 through 6. The water table below the Site may be tidally 
influenced due to the proximity to the Duwamish River. Preliminary vibrating wire piezometer data for 
the South Annex portion of the Property provided by Jacobs suggests there may be multiple confined 
aquifers at depths ranging from 25 to 85 feet bgs (Jacobs 2022).  

1.3 Site History and Use 

1.3.1 South Facilities 
Prior to development of the Site, the area was predominantly low-lying farmland. Aerial photographs 
dating to 1936 (King County GIS iMap Application 2020) show the Property as farmland with the West 
Branch of Riverton Creek diverted into an irrigation canal routed north-south across the Site. A copy of 
the aerial is provided in Attachment A. The current configuration of the West Branch of Riverton Creek 
(Figures 1 and 2) was completed during grading and filling of the Site in 1985 and flows through the Site 
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within pipes and a concrete lined ditch that is located just east of the historical irrigation canal 
alignment. Surface water at the Property is further discussed in Section 3.3.1. 

The Property is on Ecology’s Confirmed and Suspected Contaminated Sites List and is identified by 
Facility Site ID 8422289 and Cleanup Site ID 7790. Three underground storage tanks (USTs; one 
550-gallon engine oil UST, one 10,000-gallon unleaded gasoline UST, and one 10,000-gallon UST 
partitioned for gasoline and diesel) in the southwest South Facilities portion of the Property were 
removed in 1997 and were replaced with one 6,000-gallon UST (Ecology UST Site ID 10103) 
containing unleaded gasoline.  

The South Annex portion of the Property is in the process of being redeveloped. In order to support its 
new approximately 250-bus fleet, South Annex will include vehicle maintenance bays, steam bays, 
inspection bays, bus wash bays, bus fueling, full electric charging infrastructure, and approximately 
8,400 square feet of maintenance offices and spaces. The project will include probable daylighting of 
both branches of Riverton Creek and culvert replacements beneath South 120th Place and beneath the 
internal access driveway and parking lot on the Site (i.e., South Facilities). 

1.3.2 Surrounding Area 
The area surrounding the Property is primarily developed for transportation and industrial land use. The 
neighboring site to the west was developed as highway infrastructure in the mid-1960s when the West 
Marginal Way ramp was constructed (Kennedy Jenks 2015). At that time surface water was routed 
through a culvert beneath West Marginal Way easterly towards the historical West Branch of Riverton 
Creek. A stormwater ditch was also constructed on the east side of West Marginal Way along the west 
side of the Site carrying roadway runoff north towards the Duwamish (see Attachment A in Appendix A). 

Highway 599, north of the Property, was developed in the mid-1960s and has remained largely unchanged 
through the present. The area further north of Highway 599 was developed into an industrial park in the 
1990s (King County iMap 2020). Neighboring properties to the south were developed into industrial 
warehouse buildings in 1986 (King County iMap 2020) during a similar timeframe as development of the 
Property. The neighboring property southeast was developed into the South Base in 1980. The Property 
and surrounding properties were annexed by the City of Tukwila in 1989 (Tukwila 2020a). 
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2. PREVIOUS INVESTIGATIONS 

2.1 South Annex  
In 1993, a total of 4,000 cubic yards of soil was reportedly excavated from the neighboring South 
Annex during removal of USTs and remediated via thin spread over an asphalt surface in the south-
central area of the South Annex portion of the Property (Enviros 1994; Black and Veach 1995). After 
1 year the soil was re-sampled and all concentrations were reportedly below the Model Toxics 
Control Act (MTCA; Washington Administrative Code [WAC] 173-340) Method A cleanup levels 
(CULs). The ‘clean’ soil was used as fill on the South Annex portion of the Property and the 
remaining contaminated material was reportedly transferred off the Property. 

In April 2020, a Phase II ESA was conducted by PBS (PBS 2020b). Borings E-1 and E-2 were placed near 
the western boundary of the South Annex adjacent to the South Facilities in order to identify any 
potential migration of soil and groundwater contamination from the former UST area. Borings E-3 
through E-6 were located throughout the vehicle storage yards and within the presumed 1994 
remediation area to assess any existing impacts to soil and groundwater from those historical uses. A 
total of twelve soil samples and six grab groundwater samples were analyzed for diesel and oil-range 
total petroleum hydrocarbons (TPH-D and TPH-O, respectively) by Environmental Protection Agency 
(EPA) Method NWTPH-Dx, gasoline-range TPH (TPH-G) by EPA Method NWTPH-Gx, and benzene, 
Toluene, ethylbenzene, and Xylenes (BTEX) by EPA test method 8021B. No soil contamination was 
identified in any of the borings. Groundwater contamination of TPH-D was identified at location E-1 on 
the northwest corner of the South Annex. The exceedances were removed by silica gel cleanup 
indicating the detected TPH-D were either naturally decaying organic material or highly weathered.  

2.2 South Facilities 
Two site assessments were conducted at the Site (i.e., South Facilities portion of the Property) in the 
1990s: Woodward-Clyde (1995) conducted a pre-construction UST site assessment study in 1994 related 
to upgrading the USTs. The site assessment found soil contamination of undifferentiated TPH up to 
8,710 milligram per kilogram (mg/kg) at location SB-2 at depth of approximately 7.5 to 9 feet bgs, and 
groundwater contamination up to 0.723 milligrams per liter (mg/L) of TPH-D and TPH-O at location SB-7.  

AGI Technologies (1997) conducted a site assessment during removal of three USTs. No soil 
contamination was found above MTCA Method A CULs; however, one groundwater sample from 
well DW-4 was found to contain benzene up to 9.5 micrograms per liter (μg/L). 

In 2015, Ecology conducted a Site Hazard Assessment (SHA) and assigned a ranking of 1 (highest priority) 
related to these two historical documented releases on the Site (Ecology, 2015). Parametrix was 
retained to assist with sampling of four wells at the Site including DW-3, DW-4, SB-7, and SB-8. The 
sampling found TPH constituents were below laboratory detection limits in the groundwater samples 
except for well SB-8 where TPH-D and TPH-O were detected at 0.47 mg/L and 0.67 mg/L, respectively, 
above the MTCA Method A CUL of 0.500 mg/L for combined TPH-D and TPH-O (Parametrix 2019).  

Based on the results, PBS was contracted to conduct well redevelopment and resampling of these four 
wells. The results showed that TPH-O was detected in sample SB-8 at a concentration of 0.399 mg/L, 
below (i.e., compliant with) the MTCA Method A CUL (0.500 mg/L). No analytes were detected above 
the laboratory reporting limits in the other samples (PBS 2020a). 
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In 2020, Parametrix conducted a push probe investigation at the Site with sampling of soil and 
groundwater at nine locations (20B1 through 20B9). TPH-D and TPH-O were found in seven of the 
nine groundwater samples, with four of the samples located in the northeastern portion of the Site 
having concentrations greater than the MTCA Method A CUL of 0.500 mg/L. However, the TPH 
detected in groundwater was believed to primarily reflect biogenic interference as it was removed 
by silica gel/acid cleanup. This interpretation was consistent with the geologic mapping as peat 
(Troost et al. 2005) in the areas of TPH detections greater than CULs, and the observations of 
organic soil during the 2020 and previous investigations (Parametrix 2020a) 

2.3 RI and VCP Opinion 
Based on the results of the Phase II ESA, King County Metro applied to the Ecology’s VCP. Parametrix 
summarized the conceptual site model, results of previous investigations, and tabulated historical and 
recent analytical data from the Property in the RI/FS Summary Report (Parametrix 2020b). Two primary 
exposure pathways were identified: 1) shallow groundwater contamination via contact with residual 
contaminated soils and discharge to surface water, and 2) vapor contamination via releases from 
residual soil and groundwater. The soil exposure pathway was determined to not be an exposure route 
as all soils below the Site are below paved areas. The RI/FS Summary Report contained 
recommendations for additional work necessary to confirm the environmental status of the Site. Some 
of the additional work included: 

• Conduct an additional push probe investigation at the Site to investigate the status of 
undifferentiated TPH located near SB-2 and to collect groundwater samples west and northwest 
of the building downgradient from the former USTs and along the northern border, the 
recommended point of compliance (POC), to confirm the absence of contaminants.  

• Convert two of the proposed push probes to monitoring wells. 

• Conduct four quarters of sampling of the two new and four existing monitoring wells and 
analyze samples for TPH-D, TPH-O, TPH-G, BTEX, and naphthalene to determine seasonality, and 
further refine the relationship of the peat biogenic interference with the TPH analysis and 
address the groundwater to vapor pathway. 

• Survey the two new wells and conduct four quarters of water level monitoring at the six wells. 

• Analyze water level data from the South Annex study along with water levels from the South 
Facilities to evaluate seasonal groundwater flow directions. 

Ecology provided a letter of opinion dated May 7, 2021 (Ecology 2021a) with the following items recommended: 

• Investigate the status of the elevated historical TPH concentrations in boring SB-2, directly west 
of the former USTs, using push probes.  

• Conduct four consecutive quarters of groundwater level measurements and sampling of the two 
proposed and four existing monitoring wells. 

• Analyze water level data from the quarterly monitoring events, and from an ongoing groundwater 
study on the South Annex part of the Property, to evaluate seasonal changes in groundwater flow 
directions, gradients, and potential interaction of groundwater with Riverton Creek.  

• Survey monitoring well elevations and elevations of the Riverton Creek channel relative to the 
North American Vertical Datum of 1988 (NAVD 88).  

• Preparation and submittal of a RI Report addendum. 
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3. DECEMBER 2021 EXPLORATION AND WELL INSTALLATION 
On December 20, 2021, HWA field staff observed the drilling at four locations at the Site completed by 
direct-push drilling techniques. A brief summary of these activities is included below. Further details are 
provided in the Well Installation Memorandum attached in Appendix B. All four drilling locations were 
continuously logged in 5-foot intervals and were completed to depths of approximately 15 feet bgs. 
Temporary wells were constructed in borings 21B1 and 21B2, while permanent wells were constructed 
at locations 21MW-1 and 21MW-2. Reconnaissance groundwater samples were collected from the 
temporary wells, and on January 5, 2022, HWA returned to the site to collect groundwater samples from 
the newly installed permanent wells 21MW-1 and 21MW-2. Soil and groundwater samples were 
analyzed by Friedman & Bruya, Inc. in Seattle, Washington for TPH-G, TPH-D and TPH-O (both with and 
without silica gel cleanup); BTEX, and naphthalene. One soil sample and one groundwater sample were 
additionally analyzed for polychlorinated biphenyls (PCBs) and carcinogenic polycyclic aromatic 
hydrocarbons (CPAHs). 

Analytical results for the December 2021 drilling and January 2022 sampling events are summarized in 
Table 2 and discussed in the Well Installation Memorandum provided in Appendix B. Analytical results 
indicated that no contaminants of potential concern (COPCs) were detected above laboratory reporting 
limits in reconnaissance soil samples, including a soil sample collected at boring 21B1, less than 8 lineal 
feet from historical location SB-2, the location of the residual soil contamination detected in 1994 (see 
Section 1.5 for details). TPH-D was detected in the reconnaissance groundwater samples collected from 
boring 21B1 at a concentration of 0.072 mg/L, and monitoring well 21MW-2 at a concentration of 0.096 
mg/L, both below the MCTA Method A CUL of 0.500 mg/L. However, these samples were both x-flagged 
by the laboratory indicating that the diesel results did not match the fuel standard. These samples were 
also analyzed using silica gel cleanup treatment, which removes polar compounds and resulted in no 
TPH-D detections in either sample. No other COPCs were detected in reconnaissance groundwater 
samples.  

Encountered stratigraphy was generally consistent with the findings of previous studies at South 
Facilities and South Annex (Converse Consultants 1984; Parametrix 2020, PBS 2020b), as well as surface 
geology maps (Troost et al. 2005).  
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4. SURVEY 
The location of wells 21MW-1, 21MW-2, DW-3R, DW-4R, SB-7, SB-8, and the West Branch of Riverton 
Creek were surveyed by Parametrix licensed surveyors. The resulting well survey report is provided in 
Appendix C. Monitoring well elevation data were measured at the ground surface, as well as top of 
casing referenced to the North American Vertical Datum 1988 (NAVD 88). Elevation survey data for B-25 
was provided by Jacobs Engineering, referenced to NAVD 88 (no formal report provided). 
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5. QUARTERLY GROUNDWATER MONITORING 
Four rounds of quarterly groundwater monitoring were conducted as part of the RI Addendum. The 
results were presented in quarterly technical memoranda presented in Appendix D.  An overall summary 
is presented below.   

As part of each monitoring event groundwater levels were measured and samples were collected from 
monitoring wells 21MW-1, 21MW-2, DW-3R, DW-4R, SB-7, and SB-8, all located on the Site (i.e., South 
Facilities portion of the Property). Additionally, depth to water was measured at a surveyed location of 
Riverton Creek and well B-25 (located on the South Annex portion of the Property), A blind field 
duplicate sample was also collected and identified as ‘21MW-3’.  

Groundwater samples were analyzed by Friedman & Bruya, Inc. in Seattle, Washington for TPH-G, TPH-D 
and TPH-O (both with and without silica gel cleanup), BTEX, and naphthalene. Analytical results are 
summarized in Table 2 and copies of the final laboratory reports are included in the quarterly event 
memoranda provided in Appendix D.  

Analytical results from quarterly monitoring detected TPH-D in samples from 21MW-1, 21MW-2, DW-
3R, DW-4R, SB-7, and SB-8 (all wells) and TPH-O in 21MW-2, SB-8, and a duplicate sample associated 
with SB-8. However, all of the TPH-D and TPH-O detections were x-flagged by the laboratory indicating 
that the diesel results did not match the fuel standard. These samples were also analyzed using silica gel 
cleanup, which resulted in only one TPH-D detection at a concentration of 0.12 mg/L in SB-8  and one 
detection of TPH-O at a concentration of 0.27 mg/L, below the MTCA Method A CUL. TPH-O was not 
detected in the duplicate of SB-8. No other COPCs were detected above laboratory reporting limits 
during the four quarters of monitoring.  

5.1 Groundwater Gradient 
Quarterly groundwater elevations are presented in Table 1 along with data from the previous events 
dating back to 2019. Interpreted potentiometric surface maps, for each quarterly monitoring event are 
referenced to NAVD 88 vertical datum and provided as Figures 3 through 6.  

Groundwater measurements and interpreted potentiometric surfaces indicate a northeasterly gradient. 
Seasonal variation in groundwater elevations of individual wells ranged from 0.51 to 0.98 feet and the 
West Branch of Riverton Creek was observed to vary approximately 2.8 feet seasonally. Groundwater 
measurements and potentiometric surfaces also suggest that the creek, which is concrete lined across 
the majority of the site, is not immediately hydraulically connected to groundwater beneath the Site. 

At the time of this RI Addendum, Jacobs Engineering is currently conducting a vibrating wire piezometer 
study at South Annex portion of the Property. Preliminary vibrating wire piezometer data for South 
Annex provided by Jacobs suggests there may be multiple confined aquifers underneath the Site with 
differing gradients than those interpreted for the shallow subsurface as presented in this study. 
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6. UPDATED CONCEPTUAL SITE MODEL 
The 2020 RI/FS Summary Report provided a conceptual site model (CSM) that identified the known 
source of hazardous substances at the Property as residual TPH‐impacted soils present in the vicinity of 
the former USTs that were removed from the southwestern corner of the Site in 1994. The 2020 CSM 
noted potentially contaminated media as soil, groundwater, surface water, and air. Potential exposure 
pathways were thought to consist of shallow groundwater contamination via contact with residual 
contaminated soils and discharge to surface water, and vapor contamination via release from residual 
soil and groundwater impacts.    

No COPCs were detected in the additional soil samples analyzed as part of this RI Addendum. When 
analyzed with silica gel cleanup, reconnaissance groundwater samples from the drilling event and 
subsequent groundwater monitoring event samples had only one detection of TPH‐D at a concentration 
of 0.12 mg/L and TPH‐O at a concentration of 0.27 mg/L, below the MTCA Method A CUL, in a sample 
analyzed from SB‐8. No other CPOCs were detected in any of the groundwater samples analyzed except 
for some additional low‐level x‐flagged results.  

No soil or groundwater plumes were identified by this study. The historical area of SB‐2 was found to no 
longer have TPH concentrations with potential for exposure hazards. The results of the additional RI 
show exposure pathways at the Site are limited to nonexistent. Peat and organics found in the shallow 
soils below the site contribute to the concentrations of dissolved TPH‐D and TPH‐O in the form of 
natural interference. Concentrations of TPH‐D and TPH‐O are present below MTCA Method A cleanup 
levels, but all concentrations of groundwater at the Site in recent monitoring have been identified well 
below the risk‐based concentrations (3 mg/L for weathered diesel) protective of freshwater (Ecology 
2021b). 

Groundwater measurements and potentiometric surfaces obtained from the additional monitoring 
events also indicate that Riverton Creek is not immediately hydraulically connected to the groundwater 
below the Site. Based on this additional information and the data indicating lack of groundwater 
contamination, the potential exposure pathway the groundwater migration pathway to drinking water 
and discharge to surface water does not appear complete. 

In addition, TPH‐G, BTEX and other COPCs were not identified within soil or groundwater within 30 feet 
of occupied building. These results confirm that the vapor intrusion pathway does not appear complete.  

6.1 Subsurface Site Conditions 
Subsurface information from prior to site development through the recent monitoring well installations and 
explorational borings were compiled to develop simplified hydrogeologic cross sections of the Site. Figure 2 
displays the locations of the cross sections. Cross section A‐A’ (Figure 6) is predominantly southwest to 
northeast, crossing the existing UST and South Facilities Operations Building. Cross section B‐B’ (Figure 7) is 
predominantly west to east across the southern portion of the Site, crossing the UST area and West Branch 
of Riverton Creek. 

The well and borehole logs indicate that the stratigraphy across the Site is relatively uniform with five 
primary layers: 

 Concrete:  Concrete panels approximately 8 to 12 inches thick, which cover the majority of the 
Site and generally serve as a cap preventing direct contact with or infiltration into the 
subsurface. 



Remedial Investigation Addendum 
King County Metro South Facilities 
King County Metro Transit 
 

6-2 February 2023 │ 553-1521-242 WO 31 

• Gravel Fill:  Coarse-grained gravel fill, consistent with pea gravel. Limited to the areas near 
utilities. Approximately 4 to 10 feet of gravel fill around underground utilities, observed 
primarily in the southwest portion of the Site. 

• Pea Gravel Fill: Very coarse-grained pea gravel surrounding the USTs 

• Sandy and Silty Gravel Fill:  Fine-grained sandy and silty gravel fill, located throughout the Site 
and ranging from 3 to 10 feet thick. Gray to olive brown-gray colored.  

• Clayey Silt with Sand Layers:  Gray to brown silt and some clay with organics and sand layers 
that are approximately 0 to 12 feet thick and present below the fill layers. Peat common in 
central and eastern portions of the Site. These deposits appear to correlate with historical 
surface soils of the Site prior to development. Sand layers and lenses are predominantly at the 
base of the unit indicating a transition from a near-fluvial environment to a wetland/lowland 
environment. 

• Sand:  Grey to black alluvial sand located below the clayey silt with sand layers and containing 
fine and medium-grained facies. The sand extends beyond the total depth of recent 
explorations; however, previous deeper explorations (e.g., B-5) indicate the sand can be up to 
approximately 35 feet thick, and is underlain by thick sequences of silts, clays, and other sands. 
The sand likely correlates with alluvium and outwash deposits. 

As shown in the cross sections, several feet of fill have been placed across the site to bring the Property 
to the current grade. The depth of the fill varies across the Site prior to encountering the native clayey 
silt and sand layers that were the original surface deposits of the site. The clayey silt and sand layers 
contain peat and are consistent with flood and over bank deposits of the Green-Duwamish River. These 
are deposited directly above and slightly intermingled with the alluvial sands below. The alluvial deposits 
are consistent with historical channel depositions of the Green-Duwamish River. The sands are 
predominantly dark gray to black in color and contain andesitic volcanic facies. 

Groundwater conditions were assessed utilizing subsurface information from prior to development of 
the Site through the recent monitoring well installations and are shown on the hydrogeologic cross 
sections. Shallow groundwater was measured below the Site during this RI Addendum investigation at 
elevations ranging from approximately 4 to 7 feet bgs and predominantly flowing to the northeast. The 
West Branch of Riverton Creek runs north along the eastern boundary of the Site and was measured at 
depths ranging from approximately 7 to 10 feet (NAVD 88). While the elevations may appear consistent 
with groundwater, the West Riverton Creek was observed as higher than both upgradient and 
downgradient wells during the first quarter, and lower than both upgradient and downgradient wells in 
the subsequent three quarters, suggesting no immediate hydraulic connection between groundwater 
below the Site and surface water in the creek. The UST excavation area appears to have a small, 
localized mound, evidenced by consistently lower elevations in SB-7 and DW-3R, relative to the 
downgradient DW-4R (see Figures 3 through 6). However, this mound, if present, is minimal, may be 
influenced by local fill and utilities, and likely has minimal impact on fate and transport at the Site. 
Overall, groundwater beneath the Site discharges northerly towards the Duwamish River and may be in 
hydraulic connection with Riverton Creek outside of areas identified by this study. 

6.2 Terrestrial Ecological Evaluation 
As part of the 2020 RI/FS Summary Report, Parametrix completed a Terrestrial Ecological Evaluation 
(TEE) form to document the results of the TEE described in the 2020 Summary Report, including any 
supporting data and maps.  
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Based on the additional data obtained during the 2021/2022 subsurface investigation, there are no 
areas of soil contamination and the Site qualifies for a simplified evaluation. The TEE form has been 
updated and is included as Appendix E. 
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7. ENVIRONMENTAL INFORMATION MANAGEMENT 
The Consultant performed quality assurance/quality control on the environmental data collected for the 
project and submitted the data to Ecology’s Environmental Information Management (EIM) database. 
This includes the sample results of the probe and well drilling and quarterly monitoring. 
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8. CLEANUP LEVELS 

8.1 Cleanup Levels 
Considering the current land use and potential future land use, MTCA level A CULs (WAC 173-340-720(3) 
for groundwater and WAC 173-340-730(2) for soil) are the adopted criteria for site cleanup levels. 
Method A may be used to establish CULs at sites that have few hazardous substances and that meet one 
of the following criteria:(a) Sites undergoing a routine cleanup action as defined in WAC 173-340-200; 
or(b) Sites where numerical standards are available in this chapter or applicable state and federal laws 
for all indicator hazardous substances in the media for which the Method A CUL is being used. 
Additionally, MTCA Method A cleanup levels for groundwater are more stringent than risk-based surface 
water screening levels (Ecology 2021b) and are therefore more appropriate for the site. 

Soils at the Property contain a substantial component of organic material. As per the guidance on 
contaminated site assessments (Ecology 2016a), when analyzing for NWTPH-Dx it is permissible to use 
silica gel cleanup methods if the waters contain a significant amount of naturally occurring non-
petroleum organics which may contribute to biogenic interferences. Organic soils have consistently 
been observed during Property excavations (Converse Consultants 1984; Parametrix 2020, PBS 2020b, 
HWA 2022a). Published geologic mapping shows soils along the northern portion of the Property as peat 
(Troost et al. 2005). The native soils and dissolved organics from the soils can and do impact 
groundwater analysis for TPH-D and TPH-O compliance. Concentrations of TPH-D and TPH-O have been 
observed at the Site including in areas where there is no suspected contamination. The physical setting 
and laboratory results confirm that biogenic interference occurs at the Site and complicates the 
compliance analysis with regard to weathered diesel and oil concentrations in groundwater. 

As part of the November 2020 RI/FS Summary Report, vapor intrusion risk to the on-site building from 
historical contamination was examined and the pathway did not appear to be complete based upon 
vapor intrusion screening levels, but did not include analysis of naphthalene. As part of the current 
study, soil samples and reconnaissance groundwater samples from the push probe investigation and 
four quarters of groundwater samples included naphthalene analysis with no naphthalene detected in 
any of the samples analyzed. Similarly, no benzene was identified in soil or groundwater below the Site 
during the analysis. Based on the absence of benzene and naphthalene in soil and groundwater at the 
Site, the assumptions of the 2020 vapor intrusion assessment are confirmed, and the vapor intrusion 
pathway is not complete. 

8.2 Point of Compliance 
In accordance with WAC 173-340-200, POC means the point or points where CULs established in 
accordance with WAC 173-340-720 through 173-340-760 shall be attained. The 2020 RI/FS Summary 
Report recommended that the POC be established at the northern boundary of the Property. Based on 
the groundwater measurements and potentiometric surfaces indicating that Riverton Creek is not 
hydraulically connected to the groundwater from the Site, the northern boundary of the Property is 
considered an appropriate POC.  
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9. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS 

9.1 Conclusions 
Soil and groundwater samples collected from boring 21B1 near previous boring SB-2 did not detect any 
TPH above laboratory detection limits with or without silica gel treatment. Quarterly groundwater 
monitoring detected TPH-D in samples collected from all the wells, and TPH-O in northern wells 21MW-
2 and SB-8. However, all the TPH-D and TPH-O detections were x-flagged by the laboratory indicating 
that the diesel and oil results did not match the fuel standard since the diesel-range hydrocarbon 
fingerprint appears slightly shifted toward the right (longer retention) and overlapping with the heavier 
oil-range hydrocarbons. This is consistent with potential biogenic interference related to the natural 
content of peat and organics below the Site. These samples were also analyzed using silica gel cleanup, 
which resulted in only one TPH-D detection and one TPH-O detection of in a sample from SB-8 at a 
concentration of 0.12 mg/L and 0.27 mg/L, respectively, below the MTCA Method A CUL for TPH-D and 
TPH-O.  

The prevalence of x-flags, combined with the occurrence of organic silts and/or peat in explorations 
throughout the Site suggest biogenic interference is likely responsible for a great portion of TPH 
detections in the present, and possibly in the past. No other COPCs were detected above laboratory 
reporting limits during the reconnaissance soil and groundwater sampling or four quarterly groundwater 
monitoring events including no detections of benzene or naphthalene in soil or groundwater.  

Quarterly monitoring of groundwater levels indicates northeasterly groundwater flow and suggest that 
the West Branch of Riverton Creek is not hydraulically connected with groundwater immediately below 
the Site. Preliminary vibrating wire piezometer data for the South Annex portion of the Property 
provided by Jacobs suggest there may be multiple confined aquifers, at depths ranging from 25 to 
85 feet bgs that do not appear consistent with the shallow hydrogeologic flow observed for this study.  

Based on this additional information, the potential exposure pathway via direct contact with 
contaminated soils, groundwater and soil to vapor, groundwater to drinking water, and groundwater to 
surface water pathways do not appear complete. 

9.2 Recommendations 
The results of the RI Addendum are consistent with the previous investigation and no additional 
investigation is recommended. 

9.3 Request for No Further Action 
Based on the historical cleanup actions performed at the Property and the recent 2019 to 2022 
observations, residual soil and groundwater impacts at the Property are minimal and below the MTCA 
Method A CULs. Based on the results of this investigation and previous work, we recommend seeking a 
formal opinion from the Washington State Department of Ecology as the interpretation of results 
appear consistent with no further actions. 
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Well

Reference 

Elevation
1

Depth to 

Ground-

water (ft)

Ground-

water 

Elevation                

(ft 

NAVD88) 

Depth to 

Ground-

water (ft)

Ground-

water 

Elevation                

(ft 

NAVD88) 

Depth to 

Ground-

water (ft)

Ground-

water 

Elevation                   

(ft 

NAVD88)        

Depth to 

Ground-

water** 

(ft)

Ground-

water 

Elevation**                  

(ft NAVD88)

Depth to 

Ground-

water** (ft) 

Ground-

water 

Elevation**                  

(ft 

NAVD88)

Depth to 

Groundwater (ft) 

(time-synch)

Groundwater 

Elevation                  

(ft NAVD88)           

(time-synch)

Depth to 

Groundwater (ft) 

(time-synch)

Groundwater 

Elevation                  

(ft NAVD88)           

(time-synch)

DW-3R* 13.63 5.21 8.42 4.84 8.79 4.48 9.15 4.85 8.78 4.56 9.07 4.52 9.11 5.07 8.56

DW-4R 14.00 5.58 8.42 5.15 8.85 4.82 9.18 5.19 8.81 4.91 9.09 4.89 9.11 5.40 8.60

SB-7 14.05 5.66 8.39 5.23 8.82 4.86 9.19 5.30 8.75 5.02 9.03 5 9.05 5.55 8.50

SB-8 14.19 6.28 7.91 5.80 8.39 5.33 8.86 5.82 8.37 5.71 8.48 5.35 8.84 6.33 7.86

B-25 14.12 -- -- -- -- -- -- 5.66 8.46 5.41 8.71 5.41 8.71 5.97 8.15

Staff Gauge 15.94 -- -- -- -- -- -- 6.05 9.89 8.85 7.09 8.85 7.09 8.77 7.17

21MW-1 13.44 -- -- -- -- -- -- 4.10 9.34 4.05 9.39 4.41 9.03 4.70 8.74

21MW-2 13.72 -- -- -- -- -- -- 5.10 8.62 5.00 8.72 5.11 8.61 5.67 8.05

Notes:  
1  

N rim PVC (wells) or marked measurement reference point (stream gauge), in ft NAVD88**

*Well has been damaged and casing is not vertical

** Groundwater elevation measurement collected at time of sampling.  Other groundwater elevation measurements are synchronous.

-- Not measured.

Table 1.  Groundwater Elevations, King County Metro South Facilities, 11911 E Marginal Way S, Tukwila, WA. 

May 10, 2022 November 1, 2022August 25, 2022September 23, 2019 December 17, 2019 April 1, 2020
February 22 and 23, 

2022

553-1521-242 (31.204)

Table 1 Groundwater Elevations.xls



Table 2. Summary of Groundwater Analytical Results, King County Metro South Facilities Groundwater Monitoring Tukwila, Washington

Sample I.D.
DW-1 DW-2 DW-3 DW-3R DW-4 DW-4 Dup DW-4R DW-4R Dup SB-5 SB-6 SB-7 SB-8 SB-8 Dup 21MW-1 21MW-1 Dup 21MW-2 21MW-2 Dup

NWTPH-Gx (µg/L)

Gasoline 10/11/1994 800/1,000
b

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <100 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <100 -- -- <100 -- -- -- <100 <400 -- -- -- -- --

12/17/2019 -- -- -- <50 -- -- <50 -- -- -- <50 <50 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <100 -- <100 --

2/22/2022 -- -- -- <100 -- -- <100 -- -- -- <100 <500 -- <100 -- <100 <100

5/10/2022 -- -- -- <100 -- -- <100 -- -- -- <100 <100 -- <100 <100 <100 --

8/25/2022 -- -- -- <100 -- -- <100 <100 -- -- <100 <100 -- <100 -- <100 --

11/1/2022 -- -- -- <100 -- -- <100 -- -- -- <100 <100 <100 <100 -- <100 --

NWTPH-Dx (mg/L)

Diesel 10/11/1994 0.5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- <0.2 <0.2 0.55 0.495 -- -- -- -- --

4/23/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <0.26 -- -- <0.27 -- -- -- <0.28 0.47 -- -- -- -- --

12/17/2019 -- -- -- <0.0499 -- -- <0.0497 -- -- -- <0.0498 <0.0498 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <0.05 -- 0.096 x --

2/22/2022 -- -- -- <0.05 -- -- 0.058 x -- -- -- 0.059 x 0.35 x -- 0.15 x -- 0.27 x 0.25 x

5/10/2022 -- -- -- 0.13 x -- -- 0.080 x -- -- -- 0.071 x 0.15 x -- 0.16 x 0.14 x 0.18 x --

8/25/2022 -- -- -- 0.10 x -- -- 0.053 x 0.063 x -- -- <0.050 0.44 x -- 0.14 x -- 0.24 x --

11/1/2022 -- -- -- <0.10 -- -- 0.10 x -- -- -- <0.100 0.44 x 0.49 x 0.19 x -- 0.30 x --

Diesel w/ SGC 1/5/2022 0.5 -- -- -- -- -- -- -- -- -- -- -- -- -- <0.050 -- <0.050 --

2/3/2022 -- -- -- <0.050 -- -- <0.050 -- -- -- <0.050 <0.050 -- <0.050 -- <0.050 <0.050

5/10/2022 -- -- -- <0.050 -- -- <0.050 -- -- -- <0.050 <0.050 -- <0.050 <0.050 <0.050 --

8/25/2022 -- -- -- <0.050 -- -- <0.050 <0.050 -- -- <0.050 <0.050 -- <0.050 -- 0.065 x --

11/1/2022 -- -- -- <0.10 -- -- <0.10 -- -- -- <0.10 0.12 0.12 <0.10 -- <0.10 --

Lube Oil 10/11/1994 0.5 <0.2 <0.2 <0.2 -- <0.2 <0.2 -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- <0.2 0 0.723 0.326 -- -- -- -- --

4/23/1997 -- -- -- -- <0.5 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <0.41 -- -- <0.43 -- -- -- <0.44 0.67 -- -- -- -- --

12/17/2019 -- -- -- <0.0998 -- -- <0.0994 -- -- -- <0.0997 0.399 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <0.25 -- <0.25 --

2/22/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 0.31 x -- <0.25 -- <0.25 <0.25

5/10/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 <0.25 -- <0.25 <0.25 <0.25 --

8/25/2022 -- -- -- <0.25 -- -- <0.25 <0.25 -- -- <0.25 0.49 x -- <0.25 -- <0.25 --

11/1/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 0.67 x 0.61 x <0.25 -- 0.29 x --

Lube Oil w/ SGC 1/5/2022 0.5 -- -- -- -- -- -- -- -- -- -- -- -- -- <0.25 -- <0.25 --

2/22/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 <0.25 -- <0.25 -- <0.25 <0.25

5/10/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 <0.25 -- <0.25 <0.25 <0.25 --

8/25/2022 -- -- -- <0.25 -- -- <0.25 <0.25 -- -- <0.25 <0.25 -- <0.25 -- <0.25 --

11/1/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 0.27 <0.25 <0.25 -- <0.25 --

BTEX (µg/L)

Benzene 10/11/1994 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- 9.5 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <0.35 -- <0.35 --

2/22/2022 -- -- -- <0.35 -- -- <0.35 -- -- -- <0.35 <0.35 -- <0.35 -- <0.35 <0.35

5/10/2022 -- -- -- <0.35 -- -- <0.35 -- -- -- <0.35 <0.35 -- <0.35 <0.35 <0.35 --

8/25/2022 -- -- -- <0.35 -- -- <0.35 <0.35 -- -- <0.35 <0.35 -- <0.35 -- <0.35 --

11/1/2022 -- -- -- <0.35 -- -- <0.35 -- -- -- <0.35 <0.35 <0.35 <0.35 -- <0.35 --

Toluene 10/11/1994 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- 2.3 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 <1 <1 --

8/25/2022 -- -- -- <1 -- -- <1 <1 -- -- <1 <1 -- <1 -- <1 --

11/1/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 <1 -- <1 --

Ethylbenzene 10/11/1994 700 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <1 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 <1 <1 --

8/25/2022 -- -- -- <1 -- -- <1 <1 -- -- <1 <1 -- <1 -- <1 --

11/1/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 <1 -- <1 --

m,p-Xylene 10/11/1994 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <1 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <2 -- <2 --

2/22/2022 -- -- -- <2 -- -- <2 -- -- -- <2 <2 -- <2 -- <2 <2

5/10/2022 -- -- -- <2 -- -- <2 -- -- -- <2 <2 -- <2 <2 <2 --

8/25/2022 -- -- -- <2 -- -- <2 <2 -- -- <2 <2 -- <2 -- <2 --

11/1/2022 -- -- -- <2 -- -- <2 -- -- -- <2 <2 <2 <2 -- <2 --

o-xylene 10/11/1994 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <1 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 <1 <1 --

8/25/2022 -- -- -- <1 -- -- <1 <1 -- -- <1 <1 -- <1 -- <1 --

11/1/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 <1 -- <1 --

Naphthalene (µg/L) 10/11/1994 160 --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/17/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 <1 <1 --

8/25/2022 -- -- -- <1 -- -- <1 <1 -- -- <1 <1 -- <1 -- <1 --

11/1/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 <1 -- <1 --

Lead (µg/L)

Lead 10/11/1994 15 <3 <3 <3 -- <3 <3 -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/17/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/22/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/10/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/25/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/1/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:

Bold values exceed MTCA Method A cleanup levels.
a
  Washington Administrative Code Chapter 173-340, Model Toxics Control Act (MTCA) Cleanup Regulation, Method A suggested soil cleanup level for groundwater; updated August 15, 2001.

b
  800 mg/L if benzene is present in groundwater; 1,000 mg/L if no detectable benzene in groundwater.

mg/L - milligrams per liter.

mg/L - micrograms per liter.

SGC - silica gel cleanup

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation

--  not analyzed.

< - analyte not detected at or greater than the listed concentration (practical quantitation limit [PQL]).

Date 

Sampled

Method A 

Cleanup Level 
a

King County

553-1521-242 (31.204) Page 1 of 1
December2022
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1. INTRODUCTION 
This report provides a summary of site characterization and cleanup activities that have been 
conducted at King County Metro’s South Facilities/South Annex, located at 11911 E Marginal Way S, 
Tukwila, WA 98168 (the Property) to support Metro’s Voluntary Cleanup Program (VCP) application 
to the Washington State Department of Ecology (Ecology). The VCP application seeks a No Further 
Action (NFA) determination by Ecology. Parametrix’ services were performed under Work Order No. 
13 to Contract No. E00635E19. 

1.1 General Property Information 
The Property encompasses King County Assessor’s Parcel No 1023049066, located between State 
Route 599 and East Marginal Way South, approximately 1/4 mile south of the Duwamish River in the 
city of Tukwila (see Figure 1). The parcel is 16.93 acres in size. The property is zoned by the City of 
Tukwila as Manufacturing Industrial Center/Heavy (MIC/H). The Property is west-northwest of 
Metro Transit’s existing South Base, located at 12200 East Marginal Way South.  

King County Metro has been the occupant of the Property since 1987. The Property includes two 
separate facilities. The smaller western portion is referred to as the South Facilities and houses 
Metro’s approximately 35,000 square foot Facilities Operations building. The larger eastern portion 
is referred to as the South Annex and operates as the Training and Safety Facility which currently 
contains several structures, parking lots, open storage, and a training yard (Figure 2).  

1.2 Physical Setting 
The elevation of the Property is approximately 15-feet above mean sea level. Topographically the 
Property is generally flat, with a slight slope to the west in the westernmost edge of the Property with 
overall slope toward the north (King County GIS; USGS 2017). The Property is located in the Duwamish 
River valley south of the Duwamish River (Figure 1).  

1.2.1 Surface Water  
The Property lies on a flat area within the river plain of the Duwamish River, which bends around the 
property approximately 1,100 feet to the north and 1,400 feet to the east. An intermittent drainage 
(Riverton Creek) runs through and along the north boundary of the Property and discharges to the 
Duwamish River (see Figure 1). The portions of the creek that run through the Property are referred to 
as the West and East branches of Riverton Creek and are partially piped; the remaining channelized flow 
is within concrete lined ditches (Figure 2).  

1.2.2 Soil 
Soils at the Property are classified as Urban Land by the National Resources Conservation Service (NRCS, 
2020). The natural soil profile below the Property was buried during redevelopment of the Property in 
the 1980’s. Up to five feet of sand and gravel fill underly the pavement of the Property.  
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1.2.3 Geology 
Native soils below the Property contain a substantial component of organic material. Organic soils have 
been observed during excavations (Converse Consultants 1984; Parametrix 2020, PBS 2020b). Troost et 
al (2005) maps the surface geology of the Property as Quaternary peat (Qp) deposits. Quaternary 
alluvium (Qal) and Quaternary younger alluvium (Qyal) are mapped adjacent north of the Property. An 
outcrop of Tertiary bedrock is mapped southeast of the Property underlying the neighboring King 
County Metro South Base property.   

Converse Consultants performed a geotechnical investigation of the South Base Annex prior to 
development in 1984. The borehole logs from the geotechnical investigation identified up to seven feet 
of peat and clayey silt prior to encountering black alluvial sands. The sands intermixed with silty layers 
and clayey silt down to a depth of at least 90 feet below ground surface. 

Borehole and well logs completed during site investigations (discussed below) have encountered 
shallow fill (0-5 feet bgs) below the Property followed by layered silty peat and organics (5-13 ft bgs), 
followed by black alluvial sands (below 13 ft bgs).  

The subsurface geology observed at the Property is consistent with the geologic mapping of the area. 

1.2.4 Groundwater 
Groundwater is shallow and occurs at a depth of approximately 5 ft below ground surface. The direction 
of shallow unconfined groundwater flow is inferred to be toward the north-northwest based on 
topography. Although historical reports (Woodward-Clyde 1995; AGI 1997) indicated the groundwater 
gradient was in a west-northwest direction, more recent groundwater elevations measured in 2019 (see 
Table 1) indicate a general northerly flow direction (Parametrix 2020). The water table below the 
Property may be tidally influenced due to the proximity to the Duwamish River. As discussed in Section 
2.7 below, a water level study is underway to evaluate the seasonal gradient below the Property. 

1.3 Property History and Use 
Prior to development of the Property, the area was predominantly low-lying farmland. Aerial 
photographs dating to 1936 (King County iMAP 2020a) show the Property as farmland with the West 
Branch of Riverton Creek diverted into an irrigation canal routed north-south across the Property. A 
copy of the aerial is provided in Attachment A. The current West Branch of Riverton Creek (Figure 2) was 
completed during grading and filling of the Property in 1985 and flows through the Property within pipes 
and a concrete lined ditch that is located just east of the historical irrigation canal alignment. Surface 
water at the Property is further discussed in Section 3.3.1. 

The Property is on Ecology’s Confirmed and Suspected Contaminated Sites List (CSCSL) and is 
identified by Facility Site ID 8422289 and Cleanup Site Property ID 7790. Three USTs (one 550-gallon 
engine oil UST, one 10,000-gallon unleaded gasoline UST, and one 10,000-gallon UST partitioned for 
gasoline and diesel) in the South Facilities portion of the Property were removed in 1997 and were 
replaced with one 6,000-gallon UST (Site No 10103) containing unleaded gasoline.  

The South Annex portion of the Property is in the process of being redeveloped. In order to support its 
new 250-bus (approximately) fleet, South Annex Base will include vehicle maintenance bays, steam 
bays, inspection bays, bus wash bays, bus fueling, full electric charging infrastructure, and approximately 
8,400 square feet of maintenance offices and spaces. The project will include probable daylighting of 
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Riverton Creek and culvert replacements beneath South 120th Place and beneath the internal access 
driveway and parking lot on the South Facilities. 

1.4 Surrounding Area History and Use 
The area surrounding the Property is primarily developed for transportation and industrial land use. The 
neighboring site to the west was developed as Highway infrastructure in the mid‐1960’s when the West 
Marginal Way ramp was constructed (Kennedy Jenks 2015). At that time surface water was routed 
through a culvert beneath West Marginal Way easterly towards the historical West Branch of Riverton 
Creek. A stormwater ditch was also constructed on the east side of West Marginal Way along the west 
side of the Metro property carrying roadway runoff north towards the Duwamish (see Attachment A). 

Highway 599 north of the Property was developed in the mid‐1960’s and has remained largely 
unchanged through the present. The area further north of Highway 599 was developed into an industrial 
park in the 1990’s (King County Assessors records 2020). Neighboring properties to the south were 
developed into industrial warehouse buildings in 1986 (King County Assessors records 2020) during a 
similar timeframe as development of the Property. The neighboring property southeast was developed 
into the South Base in 1980. The Property and surrounding properties were annexed by the City of 
Tukwila in 1989 (Tukwila 2020a). 
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2. FIELD INVESTIGATIONS 
In 1993, a total of 4,000 cubic yards of soil was reportedly excavated from the neighboring South 
Base during removal of USTs and remediated via thin spread over an asphalt surface in the south-
central area of the South Annex portion of the Property (Enviros 1994; Black and Veach 1995). After 
one year the soil was re-sampled and all concentrations were reportedly below the Model Toxics 
Control Act (MTCA; WAC 173-340) Method A cleanup levels (CULs). The ‘clean’ soil was used as fill 
on the South Annex portion of the Property and the remaining contaminated material was 
reportedly transferred off the Property. 

Two site assessments were conducted in the South Facilities portion of the Property in the 1990s:  
Woodward-Clyde (1995), a pre-construction site assessment study conducted in 1994 related to 
upgrade of the USTs; and AGI Technologies (1997) documenting site assessment actions performed 
in April 1997 during removal of three underground storage tanks (USTs). During the site 
investigations, TPH was detected in soil and groundwater and benzene was detected above the 
MTCA Method A CUL in one monitoring well. The data are summarized in Tables 2 and 3. 

In 2015, Ecology conducted a Site Hazard Assessment (SHA) and assigned a ranking of 1 (highest 
priority). Ecology’s SHA is provided in Attachment B. The SHA findings were based on the results of 
the site assessment studies conducted in the 1990’s at the South Facility portion of the Property in 
the vicinity of the former USTs, including concentrations of benzene above the MTCA Method A 
CUL. 

More recent investigations were conducted in 2019 and 2020. In the South Facilities portion of the 
Property, the investigations consisted of an initial resampling of four wells (DW-3, DW-4, SB-7 and 
SB-8) in September 2019 (Parametrix 2019), redevelopment and resampling of the wells in 
December 2019 (PBS 2020a), and a push probe investigation in April 2020 (Parametrix 2020). In the 
South Annex portion of the Property, a Phase II Environmental Site Assessment was conducted in 
2020 (PBS 2020b) and a water level study is ongoing.  

Key findings from each of these investigations are summarized in the sections below. The locations 
of site explorations are shown on Figures 2 and 3. 

2.1 Pre-Construction Site Assessment, South Facilities 
(Woodward-Clyde 1995)  

Soil and groundwater contamination were discovered during a pre-construction site assessment 
conducted in the vicinity of the former USTs prior to tank replacement. 

In October 1994, soil was sampled from four borings (SB-1 through SB-4) and groundwater samples 
were collected from four dewatering wells (DW-1 through DW-4) installed within the original UST 
excavation. Soil samples were tested for gasoline-range total petroleum hydrocarbons (TPH-G), 
except for SB-2 which was tested for TPH using Method 418.1. Groundwater samples were tested 
for TPH diesel-range extended (TPH-Dx). All soil results were <5 mg/kg with the exception of the 
undifferentiated TPH was detected in soil at SB-2 (8,710 mg/kg) near the former oil tank, above the 
MTCA Method A CUL of 2,000 mg/kg. All groundwater results were <200 mg/L for heavy oil range 
(TPH-O; >C24), with no evidence of gasoline components noted. 

In December 1994, one additional soil boring (SB-6) and three groundwater monitoring wells  
(SB-5, -7, and -8) were installed and soil and groundwater samples were tested for TPH-Dx. TPH-D 
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and TPH-O concentrations were detected in groundwater at SB-7 (550 ug/L and 723 ug/L, 
respectively) above the MTCA Method A CUL (500 ug/L). 

2.2 Underground Storage Tank Closure Assessment Report, 
South Facilities (AGI Technologies 1997) 

The three USTs were removed in 1997. Ten confirmation soil samples (S-1 through S-10) were 
collected and tested for TPH-G/BTEX (benzene, toluene, ethylbenzene, and xylenes) and TPH-Dx. All 
soil results were less than MTCA Method A CULs. A groundwater sample was collected from well 
DW-4, within the tank area, and tested for TPH-G/BTEX and TPH-Dx. The benzene concentration (9.5 
ug/L) was above the MTCA Method A CUL (5 ug/L).  

2.3 September 2019 Groundwater Sampling, South Facilities 
(Parametrix 2019) 

On September 23, 2019, the four existing monitoring wells at the South Facilities (DW-4R 
[replacement for well DW-4], DW-3R [replacement for well DW-3], SB-7, and SB-8) were sampled on 
September 23, 2019. Samples were analyzed for TPH-G and BTEX by Method NWTPH Gx/EPA 8021B, 
and for TPH-D and TPH-O by Method NWTPH-Dx. The results showed that TPH constituents were 
below laboratory detection limits in the groundwater samples except for well SB 8 where TPH-D and 
TPH-O were detected at 470 ug/L and 670 ug/L, respectively, slightly above the MTCA Method A CUL 
(500 ug/L).  

2.4 December 2019 Well Redevelopment and Groundwater 
Sampling, South Facilities (PBS 2020a) 

On December 6, 2019, the four monitoring wells at the South Facilities (DW-4R, DW-3R, SB-7, and SB-8) 
were redeveloped and resampled. Samples were analyzed for TPH-G and BTEX by Method NWTPH 
Gx/EPA 8021B, and for TPH-D and TPH-O by Method NWTPH-Dx. The results showed that TPH-O was 
detected in sample SB-8 at a concentration of 399 µg/L, below (i.e. compliant with) the MTCA Method A 
CUL (500 µg/L). No analytes were detected above the laboratory reporting limits in the other samples. 

2.5 2020 Push Probe Study (Parametrix 2020), South Facilities 
On April 1, 2020, a push probe investigation was conducted at the South Facilities, consisting of 
sampling soil and groundwater at nine boring locations (20B1 through 20B9) shown on Figures 2 and 3. 
One groundwater sample from each location (20B1-W through 20B9-W) was analyzed for TPH-G and 
BTEX by Method NWTPH Gx/EPA 8021B, and for TPH-D and TPH-O by Method NWTPH-Dx. Six soil 
samples were collected, and four of the samples (20B1-5, 20B2-3.5, 20B3-4.5, and 20B4-4.5) were tested 
for TPH-D and TPH-O by Method NWTPH-Dx. The data are summarized in Table 4. 

The findings of the push probe study were as follows:  

• Diesel and oil-range hydrocarbons were present in groundwater in seven of the nine 
groundwater samples, and four of the samples, located in the northeastern portion of the 
Property, had concentrations greater than MTCA Method A CULs.  
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• No downgradient contamination above MTCA Method A CULs was observed in the one boring 
downgradient from the former UST area (20B8). 

• The TPH detected in groundwater is believed to primarily reflect biogenic interference because 
it was removed by silica gel/acid cleanup. This interpretation is consistent with the geologic 
mapping as peat (Troost et al 2005) in the areas of TPH detections greater than CULs, and the 
observations of organic soil during this and previous investigations (Converse Consultants 1984). 

• If highly organic soils (peat) were not present at the Property, the results from the investigation 
likely would be below MTCA Method A CULs since the magnitudes of the exceedances are less 
than the values expected to be attributable to biogenic interference. 

• The biogenic interference from peat in the TPH-D and TPH-O groundwater analysis was 
consistent across the property and in areas of no suspected historical contamination. 

2.6 2020 Phase II Environmental Site Assessment, South Annex 
(PBS 2020b) 

In April 2020, a Phase II ESA was conducted at the South Annex portion of the Property. Borings E-1 and 
E-2 were placed near the western boundary of the Property adjacent to the South Facilities in order to 
identify any potential migration of soil and groundwater contamination from the former UST area. 
Borings E-3 through E-6 were located throughout the vehicle storage yards and within the presumed 
1994 remediation area to assess any existing impacts to soil and groundwater from those historical uses. 
A total of twelve soil samples and six grab groundwater samples were analyzed for TPH-D by EPA 
Method NWTPH-Dx, TPH-G by EPA Method NWTPH-Gx, and BTEX.  

The data are summarized in Attachment C and a summary of the pertinent findings of the Phase II 
Environmental Site Assessment are presented below:  

• All contaminant concentrations in soil were below the laboratory method detection limit and/or 
MTCA CULs.  

• TPH-D concentrations in groundwater exceeded the MTCA CUL in one location (E-1) in the 
northwest corner of the South Annex. The detections of diesel range TPH in groundwater in 
boring E-1 may be the results of migration of contaminants from the former UST system. 
However, analysis of sample E-1-W by Method NWTPH-Dx with silica gel cleanup did not detect 
diesel or heavy oil range TPH above laboratory reporting limits. The lack of diesel detections 
after silica gel cleanup suggests that the detected hydrocarbons are either naturally decaying 
organic material or a highly weathered or degraded petroleum product. This conclusion is 
further supported by the observance of organic rich silty soils in the 5 to 10-foot depth range in 
environmental and geotechnical soil borings across the Property, and peat mapped in the 
vicinity of boring E-1.  

2.7 Water Level Study, South Facilities (PBS, ongoing) 
A water level study is currently being conducted at the South Annex portion of the Property. These data 
are expected to be available in early 2021. 
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3. CONCEPTUAL SITE MODEL  
A conceptual site model (CSM) is a conceptual understanding of a site that identifies potential or 
suspected sources of hazardous substances, types and concentrations of hazardous substances, 
potentially contaminated media, and actual and potential exposure pathways and receptors. The media 
evaluated are groundwater, surface water, soil, and air. 

3.1 Sources and Types of Hazardous Substances 
The known source of hazardous substances is petroleum released from the former USTs that were 
removed in 1994 located in southwestern corner of the Property. An additional potential source of 
hazardous substances is the 1994 soils remediation area in the South Annex portion of the Property. 

3.2 Potentially Contaminated Media 
Potentially contaminated media include soil, groundwater, surface water, and air.  

Although primary remediation of TPH-contaminated soils was conducted by excavation at the time of 
the UST removal, information presented in Section 2 indicates that minor residual TPH may still be 
present in the soils. Residual TPH in soil may be continuing to impact groundwater which is believed to 
discharge to Riverton Creek along the northern border of the Property and ultimately to the Duwamish 
River. 

3.3 Exposure Pathways and Receptors 
Potential exposure pathways consist of shallow groundwater contamination via contact with residual 
contaminated soils and discharge to surface water, and vapor contamination via releases from residual 
soil and groundwater.  

3.3.1 Groundwater and Surface Water 
Groundwater exposure could occur in downgradient drinking water wells and surface water exposure 
could occur in Riverton Creek and the Duwamish River. The East and West branches of Riverton Creek 
flow through the Property and discharge northward into Riverton Creek (Figure 2) which flows westward 
along the northern border of the Property and discharges into the Duwamish River. Flow through the 
Property is piped except for a portion of the West Branch which is channelized within a concrete lined 
ditch. The ability of salmon to access the Duwamish River downstream from the Property is uncertain. 
Groundwater flows in a northerly direction beneath the Property and discharges into Riverton Creek. 

The SHA showed a Class 3 (seasonal or intermittent) stream along the west side of the Property and a 
Class 2 Salmonid stream traversing the east portion of the South Facilities. The Priority Habitats and 
Species (PHS) database maintained by the Washington Department of Fish and Wildlife (WDFW 2019) 
shows a fish-bearing stream on the west side, although fish passage south of the Property is shown as 
blocked (see map in Attachment A). King County defines Class 3 streams as those that are intermittent 
or ephemeral during years of normal rainfall and are not used by salmonids (King County, 2020).The 
Class 3 stream mapped along the west side of the Property appears to correlate with a stormwater ditch 
constructed in 1966 during roadway improvements. This Class 3 stormwater conveyance is likely not in 
hydraulic continuity with the local groundwater.  
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The location of the Class 2 salmonid stream in the SHA appears to have been mis-located but generally 
corresponds to the West Branch of Riverton Creek which now traverses the Property as displayed on 
Figure 2. City of Tukwila maps (Tukwila 2020b; Attachment A) display the East and West branches of 
Riverton Creek which correlate with the current stream locations presented on Figure 2.  

Potential receptors include humans and aquatic organisms. However, concentrations of TPH in 
groundwater at the Property have been shown to be below MTCA Method A CULs and lower than the 
3.04 mg/L no observed effects concentrations (NOECs) determined for weathered NWTPH-Dx in surface 
waters (Ecology 2020b). 

3.3.2 Vapor Intrusion 
Vapor intrusion could impact the Facilities Operation building. For petroleum releases, the measured 
benzene and TPH concentrations in soil and groundwater can be used to initially assess the vapor 
intrusion pathway (Ecology 2009, 2016b, 2018; EPA 2015). The Property is zoned as Industrial under 
WAC 173-340-745.  

Current groundwater concentrations of BTEX are low, with recent benzene concentrations non-detect at 
less than 1 ug/L (below the minimum MTCA Method B residential screening level for vapor intrusion of 
2.4 ug/L) and the highest historical benzene concentration measured in groundwater (9.5 ug/L) below 
the minimum MTCA Method C (industrial land use) groundwater screening level for vapor intrusion of 
24 ug/L (Ecology 2020a). Although naphthalene concentrations have not been assessed per Ecology 
guidance (Ecology 2018), naphthalene concentrations are not expected to be above screening levels 
based on measured TPH concentrations. However, confirmation of naphthalene concentrations in 
groundwater should be completed during additional studies to compare with the MTCA Method C (89 
ug/L) screening levels for the groundwater to vapor pathway.  

In addition to the measured groundwater concentrations below MTCA Method C screening levels, the 
residual undifferentiated TPH near SB-2 occurs below the water table and is located approximately 40 ft 
from the adjacent building, greater than the 30 ft applicable separation distance. Therefore, the vapor 
intrusion pathway is minor and not considered complete based on screening criteria.  

3.4 Terrestrial Ecological Evaluation 
The Property qualifies for a Simplified Terrestrial Ecological Evaluation (TEE) in accordance with WAC 
173-3407492(2)(i) since the total area that may still contain undifferentiated TPH above MTCA A CULs 
(see Figure 3) is not expected to be more than 350 square feet. 

The Property is fully paved, preventing contact of terrestrial organisms to contaminated soil or 
groundwater. The West Branch of Riverton Creek traverses the South Facilities portion of the Property 
within a pipe and concrete lined channel. Therefore, there is no direct groundwater-surface water 
interaction in the area near the historical release. As noted above, the levels of TPH-D and TPH-O are 
below the NOECs, suggesting a restrictive covenant may be appropriate if residual soil contamination is 
found surrounding SB-2. 
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4. CLEANUP LEVELS 

4.1 Cleanup Levels 
Considering the current land use and potential future land use, MTCA level A CULs (WAC 173-340-720(3) 
for groundwater and WAC 173-340-730(2) for soil are the adopted criteria for screening levels. Method 
A may be used to establish CULs at sites that have few hazardous substances and that meet one of the 
following criteria:(a) Sites undergoing a routine cleanup action as defined in WAC 173-340-200; or(b) 
Sites where numerical standards are available in this chapter or applicable state and federal laws for all 
indicator hazardous sub-stances in the media for which the Method A CUL is being used. 

Soils at the Property contain a substantial component of organic material. As per the guidance on 
contaminated site assessments (Ecology 2016), when analyzing for NWTPH-Dx it is permissible to use 
silica gel cleanup methods if the waters contain a significant amount of naturally occurring non-
petroleum organics which may contribute to biogenic interferences. Organic soils have consistently 
been observed during Property excavations (Converse Consultants 1984; Parametrix 2020, PBS 2020b). 
Published geologic mapping shows soils along the northern portion of the Property in the area of TPH 
detections great than CULs as peat (Troost et al 2005). 

Since the Property is zoned Industrial, MTCA Method C groundwater screening levels for vapor intrusion 
are appropriate. 

4.2 Point of Compliance 
In accordance with WAC 173-340-200, Point of compliance (POC) means the point or points where CULs 
established in accordance with WAC 173-340-720 through 173-340-760 shall be attained. It is 
recommended that the POC be established at the northern boundary of the Property. 
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5. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.1 Conclusions 
The following conclusions can be drawn based on the site investigations conducted: 

• The SHA ranking of 1 was based largely on the Woodward Clyde (1995) and AGI (1997) reports 
addressing the UST removal area in the South Facilities portion of the Property that found 
benzene in groundwater at a concentration above the CUL. More recent data have shown that 
the groundwater concentrations used to prepare the SHA have been attenuated. Subsequent 
site characterization activities in 2019 and 2020 did not detect benzene in groundwater in wells 
(DW-3R, DW-4R, SB-7, SB-8) or in temporary borings.  

• The SHA noted the presence of a Class 3 stream west of and adjacent to the Property and a Class 
2 salmon-bearing stream traversing the South Facilities portion of the property. Some of the 
SHA’s assumptions regarding the Property’s environmental setting have been further clarified. 
Class 3 streams are not fish-bearing and the Class 3 stream mapped is actually a manmade 
stormwater ditch constructed in 1966 that is likely not in hydraulic continuity with the 
groundwater. The SHA referenced a northwesterly groundwater flow direction toward this Class 
3 stream. The groundwater flow direction observed in 2019 and 2020 is primarily more 
northerly than previously reported. The Class 2 salmon-bearing stream identified in the SHA 
appears to align with the West Branch of Riverton Creek which is either piped or conveyed in a 
concrete-lined ditch through the Property and is therefore never in connection with 
contaminated soil or groundwater. The ability of salmon to access the Duwamish River from 
Riverton Creek downstream from the Property is also uncertain. 

• In the South Facilities portion of the Property, remaining groundwater concentrations above 
MTCA Method A CULs include TPH-D and TPH-O in the vicinity of well SB-8. However, in 2020, 
samples were collected both upgradient and downgradient of SB-8. TPH-D and TPH-O were 
found in several samples slightly above MTCA Method A CULs. The samples were also analyzed 
for TPH-D and TPH-O using silica gel cleanup which indicated biogenic interference because the 
samples were non-detect following the use of silica gel. This interpretation is consistent with 
observed organic soils and geologic mapping as peat and occurring in areas where no suspected 
contamination is present. Some undifferentiated TPH may also still be present in saturated soils 
near SB-2 where the 1994 soil sample result for undifferentiated TPH (8,710 mg/kg using 
Method 418.1 without silica gel cleanup) was above the MTCA A CUL and has an estimated area 
of approximately 200 sq ft. However, this sample was collected below the water table and was 
likely similarly affected by biogenic interference.  

• In the South Annex portion of the Property, no TPH or benzene above MTCA Method A CULs 
have been detected other than one soil sample (E-1). E-1 reported concentrations of TPH-D and 
TPH-O in groundwater that was likely influenced by biogenic interference, and benzene was not 
detected. Following silica gel treatment sample E-1 was non-detect for TPH-D and TPH-O. 

• Current groundwater concentrations at both the South Facilities and South Annex properties for 
TPH-D and TPH-O prior to silica gel treatment are below the 3.04 mg/L NOECs related to 
weathered TPH-D and TPH-O for freshwater aquatic life, with no detections of benzene. This 
indicates the groundwater to surface water pathway is not complete.  
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• The vapor intrusion risk to the on-site building from historical contamination was examined and 
the pathway does not appear to be complete based upon vapor intrusion screening levels. 
However, further analysis of naphthalene should be completed to completely eliminate the 
pathway. 

• The Property has met the eligibility criteria and individual provisions for Model Remedy 1 
(Ecology 2016c), and therefore it is not necessary to conduct a Feasibility Study or 
Disproportionate Cost Analysis. 

5.2 Recommendations 
The following additional activities are recommended to confirm the environmental status of the 
Property: 

• Conduct an additional push probe investigation at the South Facilities to investigate the status of 
the undifferentiated TPH located near SB-2 and to collect groundwater samples west and 
northwest of the building downgradient from the former USTs and along the POC to confirm the 
absence of contaminants. Convert two of the push probes to monitoring wells. Figure 4 displays 
the approximate location of the planned boreholes and wells. 

• If soil contamination remains near SB-2, develop a restrictive covenant to enable a NFA 
determination from Ecology. 

• Conduct four quarters of sampling of the two new and four existing monitoring wells and 
analyze samples for TPH-Dx, TPH-G, BTEX, and naphthalene determine seasonality, and further 
refine the relationship of the peat biogenic interference with the TPH analysis and address the 
groundwater to vapor pathway. 

• Survey the two new wells and conduct four quarters of water level monitoring at the six wells. 

• Analyze water level data from the South Annex study along with water levels from the South 
Facilities to evaluate seasonal groundwater flow directions. 

5.3 VCP Opinion Request 
Parametrix on behalf of our client, King County Metro, is seeking a VCP opinion on the historical cleanup 
actions performed at the Property, the recent observations, and the planned future investigation of the 
Property required to achieve a NFA determination from Ecology. 
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Table 1.  Groundwater Elevations, King County Metro South Facilities, 11911 E Marginal Way S, Tukwila, WA 

Well
Reference 
Elevation1

Depth to 
Groundwater (ft)

Groundwater 
Elevation (ft 

NAVD88) 
Depth to 

Groundwater (ft)

Groundwater 
Elevation (ft 

NAVD88) 
Depth to 

Groundwater (ft)

Groundwater 
Elevation (ft 

NAVD88) 

DW-3R* 13.63 5.21 8.42 4.84 8.79 4.48 9.15
DW-4R 14.00 5.58 8.42 5.15 8.85 4.82 9.18
SB-7 14.05 5.66 8.39 5.23 8.82 4.86 9.19
SB-8 14.19 6.28 7.91 5.80 8.39 5.33 8.86

Notes:  
1  N rim PVC in ft NAVD88**
*Well has been damaged and casing is not vertical

September 23, 2019 December 17, 2019 April 1, 2020

553-1521-242 (01.02)



Table 2. Groundwater Analytical Data, King County Metro South Facilities, 11911 E Marginal Way S, Tukwila, WA

pH Conductivity Temperature

Diesel 
Range 

Organics

Heavy Oil 
Range 

Organics

Gasoline 
Range 

Organics
Lead, 
Total Benzene Toluene Ethylbenzene

m, p‐
Xylene o‐Xylene

Well ID µmhos/cm deg C mg/L mg/L µg/L mg/L µg/L µg/L µg/L µg/L µg/L

0.5 0.5 1000 0.015 5 1000 700 1000 1000

DW‐1 10/11/94 6.81 484 18.6 ‐ ‐ 0.2 U ‐ ‐ 0.003 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
DW‐2 10/11/94 6.46 449 18.9 ‐ ‐ 0.2 U ‐ ‐ 0.003 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
DW‐3 10/11/94 6.60 474 19.2 ‐ ‐ 0.2 U ‐ ‐ 0.003 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
DW‐4 10/11/94 6.61 501 19.6 ‐ ‐ 0.2 U ‐ ‐ 0.003 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

DW‐4 Dup 
(MW‐5) 10/11/94 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 0.2 U ‐ ‐ 0.003 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
DW‐4 04/23/97 ‐ ‐ ‐ ‐ ‐ ‐ 0.5 U ‐ ‐ 100 U ‐ ‐ 9.5 2.3 1 U 1 U 1 U

DW‐3R 09/23/19 ‐ ‐ ‐ ‐ ‐ ‐ 0.26 U 0.41 U 100 U ‐ ‐ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

DW‐3R 12/17/19 ‐ ‐ ‐ ‐ ‐ ‐ 0.0499 U 0.0998 U 50 U ‐ ‐ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

DW‐4R 09/23/19 ‐ ‐ ‐ ‐ ‐ ‐ 0.27 U 0.43 U 100 U ‐ ‐ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

DW‐4R 12/17/19 ‐ ‐ ‐ ‐ ‐ ‐ 0.0497 U 0.0994 U 50 U ‐ ‐ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

SB‐5 12/19/94 6.45 541 14.0 0.2 U 0.2 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
SB‐6 12/19/94 ‐ ‐ ‐ ‐ ‐ ‐ 0.2 U 0.236 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
SB‐7 12/19/94 6.29 498 10.8 0.55 0.723 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
SB‐7 09/23/19 ‐ ‐ ‐ ‐ ‐ ‐ 0.28 U 0.44 U 100 U ‐ ‐ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

SB‐7 12/17/19 ‐ ‐ ‐ ‐ ‐ ‐ 0.0498 U 0.0997 U 50 U ‐ ‐ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

SB‐8 12/19/94 6.15 700 14.3 0.495 0.326 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
SB‐8 09/23/19 ‐ ‐ ‐ ‐ ‐ ‐ 0.47 0.67 400 U ‐ ‐ 4.0 U 4.0 U 4.0 U 4.0 U 4.0 U

SB‐8 12/17/19 ‐ ‐ ‐ ‐ ‐ ‐ 0.0498 U 0.399 50 U ‐ ‐ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U

concentration is above Model Toxics Control Act WAC 173‐340 (MTCA) Method A Cleanup Level

‐ ‐ = not analyzed

Gasoline cleanup level is presented for the circumstance in which benzene is not detected

Cleanup Level

Date 
Sampled

 553‐1521‐242 (01.02)



Table 3. Soil Analytical Data, King County Metro South Facilities, 11911 E Marginal Way S, Tukwila, WA

Sample 
Depth

Lead, 
Total

Diesel Range 
Organics

Heavy Oil 
Range Organics

Gasoline 
Range 

Organics
Total Petroleum 

Hydrocarbons Benzene Ethylbenzene Toluene
m, p‐

Xylene o‐Xylene
Well ID ft mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg

250 2000 2000 100 2000 0.03 6 7 9 9

SB‐1 10/11/94 10‐11.5 1.2 J ‐ ‐ ‐ ‐ 5 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
SB‐2 10/11/94 7.5‐9 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ 8710 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
SB‐3 10/11/94 7.5‐9 ‐ ‐ ‐ ‐ ‐ ‐ 5 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
SB‐4 10/11/94 7.5‐9 ‐ ‐ ‐ ‐ ‐ ‐ 5 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

SB‐4 Dup
 (SB‐5) 10/11/94 7.5‐9 ‐ ‐ ‐ ‐ ‐ ‐ 5 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
SB‐5 12/12/94 5‐6.5 ‐ ‐ 25 U 54.7 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
SB‐6 12/12/94 7‐9 ‐ ‐ 25 U 25 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
SB‐7 12/12/94 5‐6.5 ‐ ‐ 25 U 25 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
SB‐8 12/12/94 10‐11.5 ‐ ‐ 25 U 25.5 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐

SB‐8 Dup
 (SB‐9) 12/12/94 10‐11.5 ‐ ‐ 25 U 25 U ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
S‐1 04/23/97 5 ‐ ‐ 27 U 55 U 5.5 U ‐ ‐ 0.055 U 0.055 U 0.055 U 0.055 U 0.055 U

S‐3 04/23/97 6 ‐ ‐ 26 U 52 U 5.3 U ‐ ‐ 0.053 U 0.053 U 0.053 U 0.053 U 0.053 U

S‐4 04/23/97 7 ‐ ‐ 26 U 53 U 5.6 U ‐ ‐ 0.056 U 0.056 U 0.15 0.087 0.62

S‐5 04/23/97 4 ‐ ‐ 28 U 56 U 5.2 U ‐ ‐ 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U

S‐6 04/23/97 3 ‐ ‐ 26 U 52 U 5.1 U ‐ ‐ 0.051 U 0.051 U 0.051 U 0.051 U 0.051 U

S‐7 04/23/97 7 ‐ ‐ 26 U 51 U 5.2 U ‐ ‐ 0.052 U 0.052 U 0.052 U 0.052 U 0.052 U

S‐8 04/23/97 6 ‐ ‐ 26 U 52 U 5.4 U ‐ ‐ 0.054 U 0.054 U 0.054 U 0.054 U 0.054 U

S‐9 04/28/97 13 ‐ ‐ 35 U 70 U 7 U ‐ ‐ 0.07 U 0.07 U 0.07 U 0.07 U 0.07 U

S‐10 04/28/97 13 ‐ ‐ 33 U 67 U 6.7 U ‐ ‐ 0.067 U 0.067 U 0.067 U 0.067 U 0.067 U

concentration is above Model Toxics Control Act WAC 173‐340 (MTCA) Method A Cleanup Level

‐ ‐ = not analyzed

Cleanup Level

Date 
Sampled

 553‐1521‐242 (01.02)



Table 4. Push Probe Investigation Results, April 1, 2020, King County Metro South Facilities, 11911 E Marginal Way S, Tukwila, WA

Sample ID TPH-Diesel TPH-Heavy Oil TPH-Gasoline Benzene Toluene Ethylbenzene m,p-Xylene o-Xylene

Groundwater
MTCA Method A 
Cleanup Level 0.5 0.5 1000 5 1000 700 1000 1000

Units mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L
20B1-W <0.23 0.52 <100 <1 <1 <1 <1 <1
  reanalysis* <0.22 <0.22 - - - - - - - - - - - -
20B2-W 0.24 0.27 140 <1 <1 <1 <1 <1
  reanalysis* <0.22 <0.22 - - - - - - - - - - - -
20B3-W <0.23 0.57 <100 <1 <1 <1 <1 <1
  reanalysis* <0.23 <0.23 - - - - - - - - - - - -
20B4-W <0.25 0.53 <100 <1 <1 <1 <1 <1
  reanalysis* <0.25 <0.25 - - - - - - - - - - - -
20B5-W <0.24 0.25 <100 <1 <1 <1 <1 <1
  reanalysis* <0.24 <0.24 - - - - - - - - - - - -
20B6-W <0.24 <0.24 <100 <1 <1 <1 <1 <1
20B7-W <0.22 0.49 <100 <1 <1 <1 <1 <1
  reanalysis* <0.22 <0.22 - - - - - - - - - - - -
20B8-W <0.24 0.43 <100 <1 <1 <1 <1 <1
  reanalysis* <0.24 <0.24 - - - - - - - - - - - -
20B9-W <0.24 <0.24 <100 <1 <1 <1 <1 <1

Soil (mg/kg)
MTCA Method A 
Cleanup Level 2000 2000

Units mg/kg mg/kg
20B1-5 <32 68 - - - - - - - - - - - -
20B2-3.5 <43 <86 - - - - - - - - - - - -
20B3-4.5 <32 <64 - - - - - - - - - - - -
20B4-4.5 <31 <62 - - - - - - - - - - - - 

concentration is above Model Toxics Control Act WAC 173-340 (MTCA) Method A Cleanup Level
Gasoline cleanup level is presented for the circumstance in which benzene is not detected
*Reanalysis after silica gel/acid cleanup
- - = not analyzed

 553-1521-242 (01.02)
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King County

King County iMap 1936

Date: 11/11/2020 Notes:

The information included on this map has been compiled by King County staff f rom a variety of sources and is subject to change
without notice.  King County makes no representat ions or warrant ies, express or implied, as to accuracy, completeness, timeliness,
or rights to the use of such information. This document is not intended for use as a survey product. King County shall not be liable
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SITE HAZARD ASSESSMENT

Worksheet 1

Summary Score Sheet

SITE DESCRIPTION:

Cleanup Site ID: 7790

King County Metro Transit S Annex

11911 East Marginal Way S

Section: 10

Township: 23N

Range: 4E

Latitude: 47.49588

Longitude: -122.28676

Tax/Parcel ID: 1023049066

SITE INFORMATION:

Site scored/ranked for the Hazardous Sites List Publication:

Two streams that discharge to the LDW are located near the area where hazardous substances were released 
(see the Site Overview Map), including a Class 3 stream located approximately 50 feet west of the Site, and a 
Class 2 stream located under the Site (presumably in a culvert).

Adjacent properties include:  The main Metro South Base site to the southeast [Site Identification (CSID) 7077] 
across East Marginal Way; general manufacturing/industrial and warehouse facilities to the north and south 
(properties to the north are located on the opposite side of Highway 599 from the Site); and greenbelt space and 
highway interchange to the west.

Current activities performed at the property generally include: Bus parking, fueling, and maintenance; facilities 
maintenance; general materials storage and vehicle parking; and administration.

Parking and storage areas are generally located in the central and northern portions of the property, 
administrative offices are located in the southeastern portion of the property, and maintenance facilities are 
located in the western portion of the property.

The property area where hazardous substances associated with CSID 7790 were released (i.e., the "Site"; 
discussed in the following sections) is located near the southwestern portion of the maintenance building in the 
western portion of the property, as shown on the attached Site Overview Map.

SITE CONTAMINATION:

In 1995 the King County Metro Transit S Annex site was reported to Washington State Department of Ecology 
(Ecology) and placed on the Leaking Underground Storage Tank (LUST) list.

Four soil borings (SB-1 through SB-4) were advanced, and soil samples collected, in the vicinity of three 
underground storage tanks (USTs) in October 1994 (Woodward Clyde, 1995).   The three USTs included one 
550-gallon engine oil UST, one 10,000-gallon unleaded gasoline UST,  and  one 10,000-gallon UST (partitioned 
for gasoline and diesel), and were located south of the southwestern portion of the facility stores and 

SITE BACKGROUND:

A summary of prior operations/tenants at the subject property is presented below.

Seattle, King County, WA  98168

The King County Metro Transit S Annex site (Site) is a former Metro bus parking, fueling, and maintenance 
garage facility located in Seattle, King County, Washington.  The 16.15-acre property is located approximately 
1,350 feet from the Lower Duwamish Waterway (LDW), and zoned for Manufacturing Industrial Center/Heavy 
Industrial (MIC/H) use.

The Site is currently operated as a Metro bus parking, fueling, and maintenance facility by King County Transit.

Facility/Site ID: 8422289

From To Operator/Tenant Activity

August 2015

1994 2015 King County Transit Metro maintenance and 
administration
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SITE HAZARD ASSESSMENT

Worksheet 1

Summary Score Sheet

maintenance building.  AGI Technologies (1997) indicated that the USTs were installed in 1986 and were 
constructed of fiberglass.   Groundwater samples were collected in October 1994 from four existing de-watering 
wells located in the UST cavity (reportedly installed at the same time as the USTs).    

Soil samples from three borings (SB-1, -3, and -4) were submitted for laboratory analysis of gasoline-range total 
petroleum hydrocarbons (TPH), benzene, toluene, ethylbenzene, and xylenes (BTEX), and lead (SB-1 only).  The 
soil sample from boring SB-2 was submitted for analysis of undifferentiated TPH.  Four dewatering well samples 
were submitted for analysis of diesel- and oil-range TPH, and total lead.  

Undifferentiated TPH was detected in SB-2 (soil) at a concentration 8,710 mg/kg, above the MTCA Method A soil 
cleanup level for diesel- and oil- range petroleum hydrocarbons.  No other analytes were detected in the October 
1994 soil or groundwater samples at concentrations above the laboratory reporting limits.
  
Four additional soil borings (SB-5 through SB-8) were advanced in December 1994 (Note:  SB-8 is located 
northeast of the facility Sotres and Maintenance Building).  Three of the borings (SB-5, -7, and -8) were reportedly 
completed as groundwater monitoring wells (Woodward Clyde, 1995); however, the maps provided in the report 
show the locations as soil borings only and it is unclear if these were temporary or permanent wells.  Soil and 
groundwater samples collected from each of the borings, and were analyzed for diesel- and oil-range TPH.  

Diesel-range TPH was detected in soil samples from SB-5 and SB-8 at a maximum concentration of 54.7 mg/kg, 
below the MTCA Method A soil cleanup level.  Oil-range TPH was detected in three groundwater samples at 
concentrations above the laboratory reporting limit [maximum concentration of 723 micrograms per liter (ug/L) at 
SB-7], and diesel-range TPH in two samples (maximum concentration of 550 ug/L at SB-7).   The diesel- and oil-
range TPH concentrations detected in groundwater sample SB-7 were above the MTCA Method A groundwater 
cleanup level.

CURRENT SITE CONDITIONS:

The most recent sampling data available is for the UST removal performed in April 1997.  Confirmational soil 
samples collected following UST removal contained concentrations of toluene and xylenes above the laboratory 
reporting limits, but below the MTCA Method A soil cleanup levels.  However, a groundwater sample collected 
down-gradient from the UST area in 1997 contained benzene at a concentration above the MTCA Method A 
groundwater cleanup level.  In addition, groundwater samples collected from borings SB-6, -7, and -8 contained 
TPH at concentrations above the laboratory reporting limits, including diesel- and oil-range concentrations above 
the MTCA Method A groundwater cleanup level at SB-7.  

Based on the available information, soil with TPH concentrations above MTCA Method A soil cleanup levels was 
excavated from the immediate vicinity of the USTs during removal, but analytical results for previous samples 

PAST REMEDIATION ACTIVITIES:

The three USTs described in the previous section were removed from the Site in April 1997 (AGI Technologies, 
1997).  Soil samples were collected from the excavation area margins following UST removal and were analyzed 
for gasoline-, diesel-, and oil-range TPH and BTEX constituents.  Ten soil samples were collected from the 
vicinity of the former 10,000-gallon diesel and gasoline USTs, and three from the vicinity of the former 550-gallon 
oil UST.  No analytes were detected in soil samples at concentrations above the laboratory reporting limits except 
toluene at a concentration of 0.15 mg/kg, and total xylenes at a  concentration of 0.71 mg/kg, both below the 
MTCA Method A soil cleanup level.

One groundwater sample was collected from dewatering well DW-4 and contained toluene (2.3 ug/L) and 
benzene (9.5 ug/L) at concentrations above the laboratory reporting limits.  The detected benzene concentration 
was above the MTCA Method A groundwater cleanup level.

No additional information regarding subsequent soil sampling or groundwater monitoring was available in 
Ecology’s Site file.

Following removal of the three USTs in 1997, one new unleaded gasoline UST was installed at the same 
approximate location as the previous 10,000-gallon USTs, and is listed in Ecology's UST database as 
"operational" with a capacity of 5,000-9,999 gallons.
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SITE HAZARD ASSESSMENT

Worksheet 1

Summary Score Sheet

SPECIAL CONSIDERATIONS:

collected outside the excavation margins suggest that residual impacts to soil and groundwater remain at the Site.

The King County GIS website depicts two streams in the vicinity of the UST area at the Site.  Both are generally 
oriented north-south and drain to the LDW either directly or via a drainage ditch located north of the site across 
Highway 599.  A stream listed as Class 3 (most likely seasonal or intermittent) is shown adjacent to the western 
property margin and identified as part of the Duwamish River basin.   Sections of the streambed are visible on 
recent aerial photographs, but it is mostly obscured by vegetation.  The Class 3 stream is located down-gradient 
and within approximately 50 feet of the former UST area, indicating a potential for migration of soil and 
groundwater contaminants to surface water.  

The second stream, located east of the UST area, is listed as a Class 2 Salmonid stream (unnamed) by King 
County and identified as an SAO (Sensitive Areas Ordinance) stream.  This stream is located approximately 150 
feet east and northeast of the UST area, but is not visible on recent aerial photographs and is presumably located 
in a culvert beneath the Site (the areas where the stream is shown are either paved or have a graded gravel 
surface).   The Class 2 stream appears to be located up-gradient from the UST area; however, its proximity to 
impacted soil and groundwater indicates a potential for migration of soil and groundwater contaminants to surface 
water, although to a lesser degree than the Class 3 stream west of the Site. 

Listings for both of these streams are provided in the Priority Habitats and Species (PHS) database maintained by 
the Washington Department of Fish and Wildlife.   The Class 3 stream located west of the former UST area (i.e., 
down-gradient) is listed as a priority area for the occurrence and migration of coho and coastal cutthroat salmon, 
and the Class 2 stream located east of the former UST area (i.e., up-gradient) is listed as a priority area for the 
occurrence of coho salmon.  Both streams are also listed as a priority area for the occurrence of the western 
pond turtle, which is also listed by the State as an endangered species.

Site contaminants inlcude diesel- and oil-range TPH in soil and groundwater, and benzene in groundwater.

The approximate depth to groundwater is 7 feet below ground surface, with groundwater flowing to the west-
northwest (based on map included in Woodward Clyde, 1995).  Subsurface soils are sand, silty sand, and silt 
(based on boring logs and excavations).

ROUTE SCORES:

REFERENCES:

Surface Water/ Environment: 26.4

Air/ Human Health: 23.5 Air/ Environment: 1.5

Groundwater/ Human Health: 55.2

Overall Rank: 1

Surface Water/ Human Health: 19.5

Surface Water

Air

Groundwater

A Class 3 stream adjacent to the western property margin dicharges to  the LDW.  The stream is located 
approximately 50 feet down-gradient of the former UST area, indicating a potential for contaminant 
transport via the surface water pathway.

Volatile compound (benzene) detected in groundwater at a concentration above the MTCA Method A 
cleanup level indicates a potential for contaminant transport via the air pathway.

Concentrations of diesel-range TPH, oil-range TPH, and benzene were detected in groundwater samples 
above MTCA Method A groundwater cleanup levels.

Checked boxes indicate routes applicable for Washington Ranking Method (WARM) scoring
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SITE HAZARD ASSESSMENT

Worksheet 1

Summary Score Sheet

REFERENCES:

AGI Technologies, 1997, Underground Storage Tank Closure Assessment Report, 
Facilities Maintenance South UST Project, June 18th 1997.

1
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2
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SITE HAZARD ASSESSMENT

Worksheet 2

Route Documentation

Cleanup Site ID: 7790 King County Metro Transit S Annex

Facility/Site ID: 8422289

1. SURFACE WATER ROUTE

2. AIR ROUTE

3. GROUNDWATER ROUTE

List those substances to be considered for scoring:

Benzene, diesel (oil not scored as toxicity data is not available in WARM)

Explain the basis for choice of substances to be used in scoring:

Confirmed releases to soil and groundwater based on analytical tests; close proximity to surface 
water (stream drainging to LDW down-gradient of former UST area).

List those management units to be considered for scoring:

Surface water

Explain basis for choice of unit to be used in scoring:

Potential for transport of contaminants in soil and groudwater to surface water

List those substances to be considered for scoring:

Benzene
Explain the basis for choice of substances to be used in scoring:

Confimed release of volatile compound to groundwater based on analytical tests; potential for 
transport via the air pathway

List those management units to be considered for scoring:

Soil vapor
Explain basis for choice of unit to be used in scoring:

Potential for vapor transport

List those substances to be considered for scoring:

Benzene, diesel (oil not scored as toxicity data is not available in WARM)

Explain the basis for choice of substances to be used in scoring:

Confirmed release to groundwater based on analytical tests
List those management units to be considered for scoring:

Groundwater

Explain basis for choice of unit to be used in scoring:

Prior detection of contaminants at concentrations above MTCA cleanup levels



Worksheet 4

Surface Water Route

CSID: 7790 Site Name: King County Metro Transit S Annex

1.0 Substance Characteristics

1.1  Human Toxicity

Drinking Water Acute Toxicity Chronic Toxicity Carcinogenicity
Substance Standard Value Value Value Value
benzene 8 3 X 5
TPH (as diesel) 4 5 3 X

Highest Value 8
Bonus Points? 0

Human Health Toxicity Value 8

1.2 Environmental Toxicity

Substance ug/L Value mg/kg Value
benzene 5,300 2 3,306 3
TPH (as diesel) 2,300 2 490 5

 Environmental Toxicity Value 2

1.3 Substance Quantity

Amount: approximately 600 square feet
Basis: estimated aerial extent of soil and groundwater 

impacts described in available reports Substance Quantity Value 5

2.0 Migration Potential

2.1 Containment Containment Value 10
Explain Basis: potential for impacted groundwater discharge to surface water

2.2 Surface Soil Permeability Soil Permeability Value 3
  medium permeability; sand, silty sand, and silt
2.3 Total Annual Precipitation Total Precipitation Value 3
37 inches
2.4 Max 2-yr/24-hour Precipitation 2YR/24HR Precipitation Value 3
2.4 inches
2.5 Floodplain Floodplain Value 0
not in 100-year or 500-year flood plain
2.6 Terrain Slope Slope Value 1
less than 2%

Non-human Mammalian Acute ToxicityAcute Water Quality Criteria



Worksheet 4

Surface Water Route

CSID: 7790 Site Name: King County Metro Transit S Annex

3.0 Targets

3.1 Distance to Surface Water <50 feet Surface Water Distance Value 10
distance to stream located west of the release area
3.2 Population Served within 2 miles Population Value 2

3 people
3.3 Area Irrigated within 2 miles Irrigation  Value 11

200 acres
3.4 Distance to Nearest Fishery Resource <50 feet Fishery Value 12
stream located along western property margin
3.5 Distance to and Name of Nearest Sensitive Environment Sensitive Environment Value 12

<50 feet
stream located along western property margin
4.0 Release Release to Surface Water Value 0
Explain basis for scoring a release to surface water
No confirmed release to surface water; potential for groundwater to discharge to surface water

Pathway Scoring - Surface Water Route, Human Health Pathway

SWH = (SUBSH*40/175)*[(MIGS*25/24) + RELS + (TARSH*30/115)]/24
Where:

SUBSH 126

MIGS 10
RELS 0

TARSH 22.3

SWH 19.5

Pathway Scoring -Surface Water Route, Environmental Pathway

SWE = (SUBSE*40/153)*[(MIGS*25/24) + RELS + (TARSE*30/34)]/24
Where:

SUBSE 60

MIGS 10
RELS 0

TARSE 34.0

SWE 26.4

SUBSH = (Human Toxicity Value + 3)*(Containment + 1) + Substance 
Quantity
MIGS = Soil Permeability + Annual Precip + Rainfall Frequency + Floodplain 
+ Slope

RELS = Release to Surface Water

TARSH = Distance to Surface Water + Population Served by Surface Water 
+ Area Irrigated

SUBSE = (Env Tox Value + 3) * (Containment + 1) + Substance Qty
MIGS = Soil Permeability + Annual Precip + Rainfall Frequency + Floodplain 
+ Slope

RELS = Release to Surface Water

TARSE = Distance to Surface Water + Distance to Fishery + Distance to 
Sensitive Environment



Worksheet 5

Air Route

CSID: 7790 Site Name: King County Metro Transit S Annex

1.0 Substance Characteristics

1.1 Introduction (WARM Scoring Manual) - Please Review before scoring

1.2  Human Toxicity

Ambient Air Acute Toxicity Chronic Toxicity Carcinogenicity
Substance Standard Value Value Value Value
benzene 10 3 X 5

Highest Value 10
Bonus Points? 0

Toxicity Value 10

1.3 Mobility

Gaseous Mobility Max Value: 4

Particulate Mobility Soil Type: Mobility Value 4

Erodibility:
Climatic Factor:

1.4 Final Human Health Toxicity/Mobility Matrix Value HH Final Matrix Value 20

1.5 Environmental Toxicity/Mobility

Non-human Mammalian Acute Table A-7
Substance Inhalation Toxicity (mg/m3) Value Mobility Value Matrix Value
benzene 31,947 3 4 6

 Env. Final Matrix Value 6

1.6 Substance Quantity

Amount: approximately 600 square feet 
Basis: Footprint of estimated area of soil impacts from reports

Substance Quantity Value 4



Worksheet 5

Air Route

CSID: 7790 Site Name: King County Metro Transit S Annex
2.0 Migration Potential

2.1 Containment Containment Value 5

Explain Basis: Spill/discharge to subsurface only with
no vapor collection system

3.0 Targets

3.1 Nearest Population Population Distance Value 10

300 feet Workers at adjoining property

3.2 Distance to and name of nearest sensitive environments Sensitive Environment Value 7

<50 feet habitat for State Endangered species (western pond turtle)

3.3 Population  within 0.5 miles Population  Value 39

1498 population

4.0 Release Release to Air Value 0

Explain basis for scoring a release to air:
No confirmed release to air

Pathway Scoring - Air Route, Human Health Pathway

AIRH = (SUBAH*60/329)*[RELA+(TARAH*35/85)]/24
Where:

SUBAH 154

RELA 0

TARAH 48.7

AIRH 23.5

Pathway Scoring - Air Route, Environmental Pathway

AIRE = (SUBAE*60/329)*[RELA+(TARAE*35/85)]/24
Where:

SUBAE 70
RELA 0

TARAE 7.0

AIRE 1.5

RELA = Release to Air

TARAE = Nearest Sensitive Environment

SUBAH =(Human toxicity + 5) * (Containment + 1) + Substance Qty

TARAH = Nearest Population + Population within 1/2 mile

RELA = Release to Air

SUBAE =(Environmental Toxicity Value +5)*(Containment +1) +Substance Qty



Worksheet 6

Groundwater Route

CSID: 7790 Site Name: King County Metro Transit S Annex

1.0 Substance Characteristics

1.1  Human Toxicity

Drinking Water Acute Toxicity Chronic Toxicity Carcinogenicity
Substance Standard Value Value Value Value
benzene 8 3 X 5
TPH (as diesel) 4 5 3 X

Highest Value 8
Bonus Points? 0

Toxicity Value 8

1.2 Mobility

Cations/Anions Max Value:

Solubility Max Value: 3 Mobility Value 3

1.3 Substance Quantity

Amount: >10-100 cubic yards
Basis: Residual impacted soil quantity based on site reports

Substance Quantity Value 2

2.0 Migration Potential

2.1 Containment Containment Value 10

Explain Basis: Contaminated soil present

2.2 Net Precipitation >10-20 inches Net Precipitation Value 2

2.3 Subsurface Hydraulic Conductivity Conductivity Value 3

Primarily sand and silt
2.4 Vertical Depth to Groundwater 7 feet

Confirmed release: Yes Depth to Aquifer Value 8

3.0 Targets

3.1 Groundwater Usage Private supply with alternate sources Aquifer Use Value 4

3.2 Distance to Nearest Drinking Water Well 4,200 feet

City of Seattle municipal well Well Distance Value 2

3.3 Population Served within 2 Miles Population Served Value 100

10,000 people



Worksheet 6

Groundwater Route

CSID: 7790 Site Name: King County Metro Transit S Annex
3.4  Area Irrigated by GW Wells within 2 miles Area Irrigated Value 4

35 acres

4.0 Release Release to Groundwater Value 5

Explain basis for scoring a release to groundwater:
Release confirmed by analytical results for groundwater samples

Pathway Scoring - Groundwater Route, Human Health Pathway

GWH = (SUBGH*40/208)*[(MIGG*25/17)+RELG+(TARGH*30/165)]/24
Where:

SUBGH 156

MIGG 13

RELG 5

TARGH 110.4

GWH 55.2

SUBGH =(Human toxicity + mobility + 3) * (Containment + 1) + Substance Qty

MIGG=Depth to Aquifer+Net Precip + Hydraulic Conductivity

TARGH = Aquifer Use + Well Distance + Population Served + Area Irrigated

RELG = Release to Groundwater



Washington Ranking Method

Route Scores Summary and Ranking Calculation Sheet

Site Name: CSID:

Site Address: FSID:

HUMAN HEALTH ROUTE SCORES

Enter Human Health Route Scores for all Applicable Routes: 

Pathway H2
+ 2M + L

Surface Water H= 5

Air M= 3

Groundwater L= 3 8

ENVIRONMENT ROUTE SCORES

Enter Environment Route Scores for all Applicable Routes: 

Pathway H2
+ 2L

Surface Water H= 3

Air L= 1

7

Comments/Notes:

FOR REFERENCE:

Final WARM Bin Ranking Matrix Quintile Values for Route Scores - February 2015 Values

Human Human Health Environment

Health

Priority Quintile

5 4 3 2 1 N/A 5 >= 30.7 >= 37.6 >= 51.6 >= 50.9 >= 29.9

5 1 1 1 1 1 1 4 >= 23.1 >= 23.8 >= 40.9 >= 31.2 >= 22.5

4 1 2 2 2 3 2 3 >= 14.1 >= 15.5 >= 33.2 >= 23.6 >= 14.0

3 1 2 3 4 4 3 2 >= 7.0 >= 8.5 >= 23.5 >= 11.0 >= 1.6

2 2 3 4 4 5 3 1 <= 6.9 <= 8.4 <= 23.4 <= 10.9 <= 1.5

1 2 3 4 5 5 5 Quintile value associated with each route score entered above

N/A 3 4 5 5 5 NFA

Environment 
Priority Bin Score:

1

Water

=

rounded up to next 
whole number

SurfaceGround

Route Score Quintile Group

3
23.5

King County Metro Transit S Annex

+ +

11911 East Marginal Way S, Seattle, WA 98168

7790

8422289

Human Health 
Priority Bin Score:

6 =
3

3
5

5

19.5
25

+

Route Score Quintile Group

3

55.2

26.4

Water

1

Air Water

2

Environment Priority

1.5

Surface

9

FINAL MATRIX 
RANKING

rounded up to next 
whole number

Air

2



1. All locations are approximate.  Scale is approximate.

Legend:

Notes:

Site Overview Map
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TABLE 1
ANALYTICAL RESULTS FOR SOIL AND GROUNDWATER
King County Metro South Base Annex Phase II Investigation

 11911 E Marginal Way, Tukwila, Washington
PBS Project No. 41484.004

Gasoline Diesel
Diesel

with  SGC
a

Heavy Oil
Heavy Oil 
with SGC

a
Benzene Toluene

Ethyl-
Benzene

Total 
Xylenes

100 2,000 2,000 2,000 2,000 0.03 7 6 9
4 < 5 < 50 -- < 250 -- < 0.02 < 0.02 < 0.02 < 0.06
11 < 5 < 50 -- < 250 -- < 0.02 < 0.02 < 0.02 < 0.06
5 < 5 < 50 -- < 250 -- < 0.02 < 0.02 < 0.02 < 0.06
11 < 5 < 50 -- < 250 -- < 0.02 < 0.02 < 0.02 < 0.06
6 < 5 < 50 -- < 250 -- < 0.02 < 0.02 < 0.02 < 0.06
12 < 5 < 50 -- < 250 -- < 0.02 < 0.02 < 0.02 < 0.06
5.5 < 5 < 50 -- < 250 -- < 0.02 < 0.02 < 0.02 < 0.06
12 < 5 < 50 -- < 250 -- < 0.02 < 0.02 < 0.02 < 0.06
5.5 < 5 < 50 -- < 250 -- < 0.02 < 0.02 < 0.02 < 0.06
11 < 5 < 50 -- < 250 -- < 0.02 < 0.02 < 0.02 < 0.06
6 < 5 < 50 -- < 250 -- < 0.02 < 0.02 < 0.02 < 0.06
12 < 5 < 50 -- < 250 -- < 0.02 < 0.02 < 0.02 < 0.06

1,000 500 500 500 500 5 1,000 700 1,000
-- < 100 640c < 50 480c < 250 < 1 < 1 < 1 < 3
-- < 100 140c -- < 250 -- < 1 < 1 < 1 < 3

6.9d < 100 86c -- < 250 -- < 1 < 1 < 1 < 3
6.6d < 100 450c -- 440c -- < 1 < 1 < 1 < 3
7.2d < 100 310c -- 330c -- < 1 < 1 < 1 < 3
7.1d < 100 89c -- < 250 -- < 1 < 1 < 1 < 3

Notes:
Gasoline range TPH analyzed by Northwest Total Petroleum Hydrocarbon Method - Volatile Petroleum Products (Extended) (NWTPH-Gx)
Diesel and heavy oil range TPH analyzed by Northwest Total Petroleum Hydrocarbon Method - Semi-volatile Petroleum Products (Extended) (NWTPH-Dx)
BTEX analyzed by Environmental Protection Agency Method 8021B
bold indicates concentration exceeds Adopted Criteria
<  Analyte not detected at or above the indicated laboratory reporting limit
-- Not Analyzed / Not Measured

Abbreviations & Acronyms:
BTEX - Benzene, toluene, ethylbenzene and xylenes
mg/kg - milligrams per kilogram
µg/L - microgram per liter
bgs - below ground surface
toc - top of casing
SGC - Silica Gel Cleanup
TPH - total petroleum hydrocarbons

Footnotes:
a Sample extracts passed through a silica gel column prior to analysis (Silica Gel Cleanup)
b

c The sample chromatographic pattern does not resemble the fuel standard used for quantitation
d Depth to static groundwater from ground surface, measured in temporary well

Washington State Department of Ecology Model Toxics Control Act Method A Cleanup Level for Unrestricted Land Use as 
established in WAC 173-340-900

E-6

E-4

E-5

E-6

E-3
E-4
E-5

Adopted Criteriab

E-1

E-2

BTEX
Result

Soil Samples (mg/kg)

Groundwater Grab Samples (µg/L)

Location
TPH

E-2

E-3

Adopted Criteriab

Depth 
(feet bgs)

E-1

1 of 1
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21312 30th Dr. SE, STE. 110, Bothell, WA 98021 | 425.774.0106 | hwageo.com 

July 26, 2022 
HWA Project No. 2021-062-22 

 
King County Metro Transit Capital Division 
Transit Real Estate and Environmental 
201 South Jackson Street, M.S. KSC-TR-0431 
Seattle, WA  98104-3856 

Attention: John Greene 

Subject: Well Installation Memorandum 
King County Metro Transit - South Facilities 
Tukwila, Washington 

Dear Mr. Greene, 

As approved in the Contract E00635E19 Work Order #31 scope, HWA GeoSciences Inc (HWA) 
has performed additional site characterization work at the King County Metro Transit - South 
Facilities (South Facilities) addressed at 11911 East Marginal Way South, Tukwila, Washington. 
This memorandum includes a brief summary of field explorations and monitoring well 
installation activities that occurred as part of the additional site characterization work proposed 
in the Work Order #31 scope. Upon completion of all of the approved site investigation work, a 
Remedial Investigation (RI) Report Addendum will be provided. This work task was coordinated 
by HWA as part of HWA’s contract with Parametrix for environmental services.  

SUBSURFACE EXPLORATIONS AND WELL INSTALLATION 

On December 20, 2021, HWA field staff observed the drilling of four probe borings at the South 
Facilities in Tukwila, Washington. Drilling and concrete coring was performed by Cascade 
Drilling (Driller), of Woodinville, Washington. All four borings were continuously logged in 5-
foot intervals, and were completed to depths of approximately 15 feet below ground surface 
(bgs). Soil was screened for contamination using a photoionization detector (PID) and water 
sheen test. Environmental soil samples were collected from each boring location and temporary 
wells were constructed in borings 21B1 and 21B2, while permanent wells were constructed in 
borings 21MW-1 and 21MW-2. Reconnaissance soil and groundwater samples were submitted 
for analysis at Friedman & Bruya, Inc. (F&B), a third-party Ecology-accredited laboratory under 
contract with HWA.   
 
Temporary wells were decommissioned in accordance with Chapter 173-160 Washington 
Administrative Code (WAC). Permanent wells were constructed at 21MW-1 and 21MW-2 
following Chapter 173-160 WAC, and were developed by the driller using surge and pump 
techniques until the groundwater was relatively free of turbidity. Monitoring wells were sampled 
on January 5, 2022 with samples submitted to F&B for analysis. 



July 26, 2022 
HWA Project No. 2062-062-22 

South Facilities Well Installation Memo 2 HWA GeoSciences Inc. 

 
Soil cuttings, coring wastewater, and purge and decontamination water were stored in three 
separate 55-gallon drums, at a location designated by the King County Metro staff.  

SITE CONDITIONS 

The results of our subsurface explorations indicate that the project site is underlain by sequences 
of alluvial, organic-rich silts, which are underlain and often interbedded with alluvial sands. 
Brief descriptions of the major soil units observed in our explorations are presented below in 
order of deposition, beginning with the most recently deposited.   

• Concrete – Concrete thicknesses encountered at the boring locations ranged between 
approximately 7 to 9 inches. 

• Fill/Disturbed Native – Undocumented fill and/or disturbed native soils were encountered 
in all borings, to depths of approximately 4.5 to 6.7 feet bgs. The fill consisted primarily 
of slightly silty to very silty gravel with small cobbles.  

• Pea Gravel Fill – Pea gravel was encountered from 4.1 to 9.7 feet bgs at 21B1, which is 
located adjacent to a mapped water utility line.  

• Alluvium – Alluvial deposits that consisted of organic-rich silts underlain by, and often 
interbedded with, fine dark grey/black sands to the termination depth of all borings 
(approximately 15 feet bgs). Sand sequences first encountered from 10 to 13.8 feet bgs in 
all borings, and persisted to termination depths. 

 
Depth to groundwater was noted while drilling, with groundwater elevations recorded at time of 
drilling that varied from 4.7 to 9.5 feet bgs.  

RECONNAISSANCE SOIL AND GROUNDWATER SAMPLING 

Encountered soils exhibited few-to-no indications of contamination. No visual indications (e.g., 
sheen) of contamination were observed, and only one sampled interval exhibited a PID reading 
above 0 (reading of 0.1 ppm from 7.1 to 9.50 feet bgs at 21MW-1). No clear olfactory 
indications of contamination were observed; although several intervals exhibited an organic-like 
smell. Soil samples were collected at the perceived capillary fringe of all borings, as well as 
intervals exhibiting indications of potential contamination (e.g., PID reading, suspect odors). 
Following purging of the temporary wells 21B1 and 21B2 until relatively free of turbidity, 
reconnaissance groundwater samples were collected using low flow sampling methods with a 
peristaltic pump and new polyethylene and silicone tubing. Groundwater from 21B1 exhibited a 
faint petroleum odor, and sheen-like discoloration; groundwater from 21B2 was free of any 
odors or sheen. 
 
Soil and groundwater samples were collected in analysis-appropriate, clean, laboratory supplied 
containers, and placed in a cooler with ice. Samples were kept in a cooler with ice and held at 
temperatures below four degrees Celsius until submittal to the laboratory for analysis with 
standard turnaround time. Analytical results are summarized in Tables 1 & 2, and copies of the 
final laboratory reports including chain-of custody documents are included in Appendix C. 
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GROUNDWATER MONITORING WELL SAMPLING 

On January 5, 2022, HWA returned to the site to collect groundwater samples from permanent 
wells 21MW-1 and 21MW-2 using low-flow sampling techniques with a peristaltic pump and 
new polyethylene and silicone tubing. Prior to the start of low flow purging, depth to 
groundwater was measured at 2.54 feet bgs in 21MW-1 and 4.7 feet bgs in 21MW-2. During 
purging, field parameters pH, specific conductance, oxidation-reduction potential, dissolved 
oxygen and temperature were measured until stabilization was achieved. Field indications of 
contamination including odor, discoloration, and sheen were observed and documented. 
Groundwater purged and sampled from 21MW-1 was clear and free of odor and sheen. At 
21MW-2 a vibrant orange sludge was observed at the surface of groundwater in the well, and 
purged water was turbid with a yellow-brown hue and sulfur/hydrocarbon odor. Groundwater 
samples were collected in analysis-appropriate, clean, laboratory supplied containers and placed 
in a cooler with ice. Samples were kept in a cooler with ice and held at temperatures below four 
degrees Celsius until submittal to the laboratory for analysis with standard turnaround time. 
Analytical results are summarized in Tables 1 & 2, and copies of the final laboratory reports 
including chain-of custody documents are included in Appendix C. 

FUTURE GROUNDWATER MONITORING  

 
Four consecutive quarters of groundwater level measurements, and sampling of newly installed 
wells 21MW-1, 21MW-2, and the four existing wells (SB-7, SB-8, DW-3R, and DW-4R) are 
planned as part of the additional site characterization activities. Upon completion of all 
additional site characterization activities, an RI Report Addendum will be provided.  

                     

We appreciate the opportunity to provide environmental services on this project. Should you 
have any questions or comments, or if we may be of further service, please do not hesitate to 
contact the undersigned at your convenience. 

Sincerely, 

HWA GEOSCIENCES INC. 

 

 

Chris Bourgeois Nicole Kapise  
Staff Geologist Senior Environmental Geologist 
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Figure 1   Site Map 
Figure 2   Monitoring Well and Soil Sample Locations Map 
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Table 2    Groundwater Sampling Results 
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21B1 21B2 21MW-1 21MW-2

MTCA 

Method A/B 

Cleanup 

Levels

12/20/2021 12/20/2021 12/20/2021 12/20/2021

9.8 4.0 6.5 4.5

Gasoline Range <5 <5 <5 <5 100/30
1

Diesel Range <50 <50 <50 <50 2,000

Diesel Range w/ SGC <50 <50 <50 <50 2,000

Lube Oil Range <250 <250 <250 <250 2,000

Lube Oil Range w/ SGC <250 <250 <250 <250 2,000

Benzene <0.03 <0.03 <0.03 <0.03 0.03

Toluene <0.05 <0.05 <0.05 <0.05 7

Ethylbenzene <0.05 <0.05 <0.05 <0.05 6

Xylenes <0.1 <0.1 <0.1 <0.1 9

Naphthalene <0.05 <0.05 <0.05 <0.05 5

CPAHs Multiple Analytes
2 ND -- -- -- 0.1

3

PCBs Multiple Analytes
2 <0.02 -- -- -- 1

Notes:

MTCA A / B – Ecology MTCA Method A / B soil cleanup levels, Chapter 173-340 WAC, shown for reference only. These cleanup levels may not

apply at the Site, and are provided as a screening level indication of the environmental quality of the Site only.

1 - The Method A soil cleanup levels for gasoline mixtures without benzene and the total of ethylbenzene, toluene, and xylenes are less than 1% of 

      the gasoline mixture is 100 mg/kg; all other mixtures are 30 mg/kg.

2 - See laboratory report for full list of CPAH and PCB analytes.

3 - Toxicity Equivalency Factor (TEF) method evaluates the toxicity of a mixture of structurally related chemicals with common mechanism of action.    

 A TEF is an estimate of the relative toxicity of a chemical compared to a reference chemical.  A Toxic Equivalence (TEQ) is a single value resulting 

from the product of concentration of the individual TEFs.  For mixtures of cPAHs, the established reference chemical is benzo(a)pyrene, which has a 

MTCA Method A soil cleanup level of 0.1 mg/kg.  Therefore, the calculated total cPAHs TEQ is compared to MTCA Method A soil table value for 

benzo(a)pyrene of 0.1 mg/kg. 

ND – None of the selected analytes detected.  

< - Analyte not detected at listed reporting limit

Bold – Analyte Detected

BTEX + 

Naphthalene

King County Metro South Facilities 200.01

Table 1- Soil Sampling Results

All values in milligrams per kilogram (mg/kg)

Sample interval, ft bgs

Petroleum 

Hydrocarbons

Boring

Date Sampled



21B1 21B2 21MW-1 21MW-2

MTCA 

Method A/B 

Cleanup 

Levels

12/20/2021 12/20/2021 1/5/2022 1/5/2022

9.5 10.0 2.5 3.7

Gasoline Range <100 <100 <100 <100 800/1,000
1

Diesel Range <50 72 <50 96 500

Diesel Range w/ SGC <50 <50 <50 <50 500

Lube Oil Range <250 <250 <250 <250 500

Lube Oil Range w/ SGC <250 <250 <250 <250 500

Benzene <0.35 <0.35 <0.35 <0.35 5

Toluene <1 <1 <1 <1 1,000

Ethylbenzene <1 <1 <1 <1 700

Xylenes <2 <2 <2 <2 1,000

Naphthalene <1 <1 <1 <1 160

CPAHs Multiple Analytes
2 ND -- -- -- 0.1

3

PCBs Multiple Analytes
2 <0.1 -- -- -- 0.1

Notes:

MTCA A / B – Ecology MTCA Method A / B groundwater cleanup levels, Chapter 173-340 WAC, shown for reference only. 

These cleanup levels may not apply at the Site, and are provided as a screening level indication of the environmental quality 

of the Site only.

1 - The Method A Groundwater cleanup level for gasoline mixtures with benzene present is 800 ug/L, and without benzene

 is 1,000 ug/L.  

2 - See laboratory report for full list of CPAH and PCB analytes.

3 - Toxicity Equivalency Factor (TEF) method evaluates the toxicity of a mixture of structurally related chemicals with common 

mechanism of action.  A TEF is an estimate of the relative toxicity of a chemical compared to a reference chemical.  A Toxic 

Equivalence (TEQ) is a single value resulting from the product of concentration of the individual TEFs.  For mixtures of cPAHs, 

the established reference chemical is benzo(a)pyrene, which has a MTCA Method A groundwater cleanup level of 0.1 mg/kg.  

Therefore, the calculated total cPAHs TEQ is compared to MTCA Method A groundwater table value for benzo(a)pyrene of

 0.1 mg/kg. 

ND – None of the selected analytes detected.  

< - Analyte not detected at listed reporting limit

Bold – Analyte Detected

BTEX + 

Naphthalene

Date Sampled

King County Metro South Facilities Task 200.01

Table 2- Groundwater Sampling Results

All values in in micrograms per liter (ug/L)

Boring

Approximate Depth to Groundwater (feet bgs)

Petroleum 

Hydrocarbons



 

 

 

 

APPENDIX A: 

SITE EXPLORATION BORING AND WELL LOGS 

  



21B1-9.8 0.0

GM

GP

GP

GM

ML

SM

ML

SM

ML

SM

Concrete pavement, 9 inches thick.
(PORTLAND CEMENT CONCRETE)

No recovery.

Olive brown, very silty angular GRAVEL, moist.
(FILL)

Becomes less silty, crushed cobbles observed.

Pea gravel, moist. Clean.

Pea gravel, moist. Clean.

GRAVEL with rust brown silt, moist.

Dark olive gray SILT. Petroleum odor noted, wet.
(NATIVE ALLUVIUM)

Low recovery.

Dark gray/black silty fine SAND, wet.

Olive gray SILT, moist.

Dark gray/black silty fine SAND, moist.

Olive gray SILT, moist.

Dark gray/black silty fine SAND, moist.

21B1 completed to 15 feet below ground surface (bgs).
Temporary well constructed for reconnaissance groundwater
samples. Temporary well removed and borehole backfilled
12/20/2021.

Slight petroleum odor noted in groundwater.
No PID readings >0.0, odor, or sheen unless noted in
description.

MWELL  2021-062-WO31.GPJ  7/13/22

PROJECT NO.: 2021-062-WO31 FIGURE:

King Country Metro South Facilities South Annex 
Tukwila, WA

DRILLING COMPANY:  Cascade Drilling, Inc.

SAMPLING METHOD:  Direct Push

LOCATION:  See Figure 2

DRILLING METHOD:  Geoprobe Track Mounted Rig

DATE STARTED:  12/20/2021

LOGGED BY:  C. Bourgeois
DATE COMPLETED:  12/20/2021

SURFACE ELEVATION:
CASING ELEVATION
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and therefore may not necessarily be indicative of other times and/or locations.
NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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21B2-4 0.0

GM

ML

ML

SM

SW

Concrete pavement, 8 inches thick.
(PORTLAND CEMENT CONCRETE)

No recovery

Silty GRAVEL
(FILL)

Slough

Chocolate brown SILT with long roots, moist, wet at surface.
(NATIVE ALLUVIUM)

Olive brown/gray SILT with roots, moist

Slough.

Olive brown slightly sandy SILT with some organics, moist.

Dark gray/black silty SAND with some organics, moist.

Olive brown slightly sandy SILT with some organics, moist.

Dark gray/black SAND with some organics, moist.

No recovery.

21B2 completed to 15 feet below ground surface (bgs).
Temporary well constructed for reconnaissance groundwater.
Temporary well removed and borehole backfilled 12/20/2021.

No PID readings >0.0, odor, or sheen unless noted in
description.
Groundwater measured at approximately 4.5 feet bgs after
temp well installed.

MWELL  2021-062-WO31.GPJ  7/13/22

PROJECT NO.: 2021-062-WO31 FIGURE:

King Country Metro South Facilities South Annex 
Tukwila, WA

DRILLING COMPANY:  Cascade Drilling, Inc.

SAMPLING METHOD:  Direct Push

LOCATION:  See Figure 2

DRILLING METHOD:  Geoprobe Track Mounted Rig

DATE STARTED:  12/20/2021

LOGGED BY:  C. Bourgeois
DATE COMPLETED:  12/20/2021

SURFACE ELEVATION:
CASING ELEVATION
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and therefore may not necessarily be indicative of other times and/or locations.
NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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22MW-1-6.5

22MW-1-9.5

0.1

0.0

GW

GM

ML

SM

SM

Concrete pavement, 9 inches thick.
(PORTLAND CEMENT CONCRETE)

No recovery.

Well graded GRAVEL with pieces of crushed cobble, moist.
(FILL)

No recovery.

Silty GRAVEL, wet

Olive gray gravelly SILT, moist.
(NATIVE ALLUVIUM)

Olive/chocolate brown organic SILT, moist.
PID reading of 0.1.

Becomes sandy.

Slough, wet.

Olive brown fine sandy SILT with organics, wet.

Dark olive/chocolate brown slightly sandy SILT with organics,
wet.

Becomes sandier.

Black silty SAND, very few organics, moist.

21MW-1 completed to 15 feet below ground surface (bgs).
Permanent well installed to 15 feet bgs 12/20/2021.

No PID readings >0, odor, or sheen unless noted in
description. Groundwater observed at 6 and 10 feet bgs
during drilling. Groundwater measured at 2.54 feet bgs on
1/5/2022.

MWELL  2021-062-WO31.GPJ  7/13/22

PROJECT NO.: 2021-062-WO31 FIGURE:

King Country Metro South Facilities South Annex 
Tukwila, WA

DRILLING COMPANY:  Cascade Drilling, Inc.

SAMPLING METHOD:  Direct Push

LOCATION:  See Figure 2

DRILLING METHOD:  Geoprobe Track Mounted Rig

DATE STARTED:  12/20/2021

LOGGED BY:  C. Bourgeois
DATE COMPLETED:  12/20/2021

SURFACE ELEVATION:
CASING ELEVATION

13.69 feet

13.44 feet
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and therefore may not necessarily be indicative of other times and/or locations.
NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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22MW-2-4.5

22MW-2-10

0.0

0.0

GM

SM

ML

SM

Concrete pavement, 7 inches thick.
(PORTLAND CEMENT CONCRETE)

No recovery.

Silty GRAVEL, moist.
(FILL)

Dark olive brown find sandy SILT with oxidations and
organics, moist.

(NATIVE ALLUVIUM)

No recovery, interval lost
Dark olive gray sandy SILT with organics observed on probe
sleeve

Dark olive gray very silty fine SAND with organics, moist.

Chocolate brown SILT with lots of yellow-brown organics
which decrease with depth, moist.

Dary gray/black silty fine SAND, moist.

21MW-2 completed to 15 feet below ground surface (bgs).
Permanent well installed to 15 feet bgs 12/20/2021.

No PID readings >0, odor, or sheen unless noted in
description. Saturated/wet soils not observed during drilling.
Groundwater measured at 3.70 feet bgs on 1/5/2022.

MWELL  2021-062-WO31.GPJ  7/13/22

PROJECT NO.: 2021-062-WO31 FIGURE:

King Country Metro South Facilities South Annex 
Tukwila, WA

DRILLING COMPANY:  Cascade Drilling, Inc.

SAMPLING METHOD:  Direct Push

LOCATION:  See Figure 2

DRILLING METHOD:  Geoprobe Track Mounted Rig

DATE STARTED:  12/20/2021

LOGGED BY:  C. Bourgeois
DATE COMPLETED:  12/20/2021

SURFACE ELEVATION:
CASING ELEVATION

14.02 feet

13.72 feet
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and therefore may not necessarily be indicative of other times and/or locations.
NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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APPENDIX B: 

FIELD DATA SHEETS 









 

 

 

 

APPENDIX C: 

LABORATORY REPORTS 

 

 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Arina Podnozova, B.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
April 14, 2022 
 
 
 
Chris Bourgeois, Project Manager 
HWA Geosciences, Inc 
21312 30th Dr SE 
Bothell, WA 98021 
 
Dear Ms Kapise: 
 
Included is the amended report from the testing of material submitted on December 21, 
2021 from the King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
project.  Per your request, the project name has been updated. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Mike Brady (Parametrix), Lisa Gilbert (Parametrix) 
HWA0104R.DOC 
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January 4, 2022 
 
 
 
Chris Bourgeois, Project Manager 
HWA Geosciences, Inc 
21312 30th Dr SE 
Bothell, WA 98021 
 
Dear Ms Kapise: 
 
Included are the results from the testing of material submitted on December 21, 2021 
from the King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
project.  There are 39 pages included in this report.  Any samples that may remain are 
currently scheduled for disposal in 30 days, or as directed by the Chain of Custody 
document.  If you would like us to return your samples or arrange for long term storage 
at our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Mike Brady (Parametrix), Lisa Gilbert (Parametrix) 
HWA0104R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on December 21, 2020 by Friedman 
& Bruya, Inc. from the HWA Geosciences, Inc King County Metro South Facilities 
W031 2021-062-W021, F&BI 112414 project.  Samples were logged in under the 
laboratory ID’s listed below. 
 
Laboratory ID HWA Geosciences, Inc 
112414 -01 21B1 
112414 -02 21B2 
112414 -03 21B1-9.8 
112414 -04 21MW-1-9.5 
112414 -05 21MW-2-10 
112414 -06 21B2-4 
112414 -07 21MW-1-6.5 
112414 -08 21MW-2-4.5 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
Date Extracted:  12/23/21 
Date Analyzed:  12/23/21 
 

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

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

Results Reported as mg/kg (ppm) 
 

  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 50-150)  
 
21B1-9.8 <5 88 
112414-03 
 

21B2-4 <5 87 
112414-06 
 

21MW-1-6.5 <5 75 
112414-07 
 

21MW-2-4.5 <5 88 
112414-08 
 
 

Method Blank <5 135 
01-2680 MB  
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
Date Extracted:  12/23/21 
Date Analyzed:  12/23/21 
 

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

USING METHOD NWTPH-Gx  
Results Reported as ug/L (ppb) 

 
  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 51-134)  
 
21B1 <100 83 
112414-01 
 

21B2 <100 83 
112414-02 
 
 

Method Blank <100 81 
01-2681 MB  
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
Date Extracted:  12/22/21 
Date Analyzed:  12/22/21 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

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

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 48-168) 
 
21B1-9.8 <50  <250  105 
112414-03 
 

21B2-4 <50  <250  100 
112414-06 
 

21MW-1-6.5 <50  <250  97 
112414-07 
 

21MW-2-4.5 <50  <250  100 
112414-08 
 
 

Method Blank <50 <250 103 
01-2916 MB  
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
Date Extracted:  12/22/21 
Date Analyzed:  12/22/21 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 
Results Reported on a Dry Weight Basis 

Results Reported as mg/kg (ppm) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 56-165) 
 
21B1-9.8 <50  <250  108 
112414-03 
 
21B2-4 <50  <250  104 
112414-06 
 
21MW-1-6.5 <50  <250  109 
112414-07 
 
21MW-2-4.5 <50  <250  107 
112414-08 
 
 
Method Blank <50 <250 143 
01-2914 MB  
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
Date Extracted:  12/22/21 
Date Analyzed:  12/22/21 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
21B1 <50  <250  127 
112414-01 
 
21B2 72 x <250  127 
112414-02 
 
 
Method Blank <50 <250 108 
01-2912 MB2  
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
Date Extracted:  12/22/21 
Date Analyzed:  12/22/21 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 

Results Reported as ug/L (ppb) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 47-140) 
 
21B1 <50  <250  111 
112414-01 
 

21B2 <50  <250  129 
112414-02 
 
 

Method Blank <50 <250 113 
01-2912 MB2  
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: 21B1-9.8 Client: HWA Geosciences, Inc 
Date Received: 12/21/21 Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 112414-03 
Date Analyzed: 12/23/21 Data File: 122245.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Dry Weight Operator: WE 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 90 109 
Toluene-d8 99 89 112 
4-Bromofluorobenzene 100 84 115 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: 21B2-4 Client: HWA Geosciences, Inc 
Date Received: 12/21/21 Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 112414-06 
Date Analyzed: 12/23/21 Data File: 122246.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Dry Weight Operator: WE 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 90 109 
Toluene-d8 103 89 112 
4-Bromofluorobenzene 101 84 115 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: 21MW-1-6.5 Client: HWA Geosciences, Inc 
Date Received: 12/21/21 Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 112414-07 
Date Analyzed: 12/23/21 Data File: 122247.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Dry Weight Operator: WE 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 93 90 109 
Toluene-d8 99 89 112 
4-Bromofluorobenzene 99 84 115 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: 21MW-2-4.5 Client: HWA Geosciences, Inc 
Date Received: 12/21/21 Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 112414-08 
Date Analyzed: 12/23/21 Data File: 122248.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Dry Weight Operator: WE 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 104 90 109 
Toluene-d8 100 89 112 
4-Bromofluorobenzene 98 84 115 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: Method Blank Client: HWA Geosciences, Inc 
Date Received: Not Applicable Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 01-2847 mb 
Date Analyzed: 12/22/21 Data File: 122239.D 
Matrix: Soil Instrument: GCMS4 
Units: mg/kg (ppm) Dry Weight Operator: WE 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 90 109 
Toluene-d8 100 89 112 
4-Bromofluorobenzene 102 84 115 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Benzene <0.03 
Toluene <0.05 
Ethylbenzene <0.05 
m,p-Xylene <0.1 
o-Xylene <0.05 
Naphthalene <0.05 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21B1 Client: HWA Geosciences, Inc 
Date Received: 12/21/21 Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 112414-01 
Date Analyzed: 12/23/21 Data File: 122325.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: WE 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 107 85 117 
Toluene-d8 94 88 112 
4-Bromofluorobenzene 103 90 111 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21B2 Client: HWA Geosciences, Inc 
Date Received: 12/21/21 Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 112414-02 
Date Analyzed: 12/23/21 Data File: 122326.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: WE 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 111 85 117 
Toluene-d8 98 88 112 
4-Bromofluorobenzene 100 90 111 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: Method Blank Client: HWA Geosciences, Inc 
Date Received: Not Applicable Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 01-2848 mb 
Date Analyzed: 12/22/21 Data File: 122207.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: WE 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 108 85 117 
Toluene-d8 95 88 112 
4-Bromofluorobenzene 102 90 111 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: 21B1-9.8 Client: HWA Geosciences, Inc 
Date Received: 12/21/21 Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 112414-03 1/5 
Date Analyzed: 12/23/21 Data File: 122317.D 
Matrix: Soil Instrument: GCMS9 
Units: mg/kg (ppm) Dry Weight Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
2-Fluorophenol 75 24 111 
Phenol-d6 84 37 116 
Nitrobenzene-d5 94 38 117 
2-Fluorobiphenyl 83 45 117 
2,4,6-Tribromophenol 84 11 158 
Terphenyl-d14 95 50 124 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
2-Methylnaphthalene <0.01 
1-Methylnaphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: Method Blank Client: HWA Geosciences, Inc 
Date Received: Not Applicable Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 01-2920 mb 1/5 
Date Analyzed: 12/23/21 Data File: 122308.D 
Matrix: Soil Instrument: GCMS12 
Units: mg/kg (ppm) Dry Weight Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
2-Fluorophenol 77 39 103 
Phenol-d6 88 48 109 
Nitrobenzene-d5 85 23 138 
2-Fluorobiphenyl 89 50 150 
2,4,6-Tribromophenol 89 40 127 
Terphenyl-d14 102 50 150 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Naphthalene <0.01 
2-Methylnaphthalene <0.01 
1-Methylnaphthalene <0.01 
Acenaphthylene <0.01 
Acenaphthene <0.01 
Fluorene <0.01 
Phenanthrene <0.01 
Anthracene <0.01 
Fluoranthene <0.01 
Pyrene <0.01 
Benz(a)anthracene <0.01 
Chrysene <0.01 
Benzo(a)pyrene <0.01 
Benzo(b)fluoranthene <0.01 
Benzo(k)fluoranthene <0.01 
Indeno(1,2,3-cd)pyrene <0.01 
Dibenz(a,h)anthracene <0.01 
Benzo(g,h,i)perylene <0.01 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: 21B1 Client: HWA Geosciences, Inc 
Date Received: 12/21/21 Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 112414-01 1/2 
Date Analyzed: 12/23/21 Data File: 122313.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
2-Fluorophenol 41 10 60 
Phenol-d6 31 10 49 
Nitrobenzene-d5 112 15 144 
2-Fluorobiphenyl 89 25 128 
2,4,6-Tribromophenol 98 10 142 
Terphenyl-d14 103 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.4 
2-Methylnaphthalene <0.4 
1-Methylnaphthalene <0.4 
Acenaphthylene <0.04 
Acenaphthene <0.04 
Fluorene <0.04 
Phenanthrene <0.04 
Anthracene <0.04 
Fluoranthene <0.04 
Pyrene <0.04 
Benz(a)anthracene <0.04 
Chrysene <0.04 
Benzo(a)pyrene <0.04 
Benzo(b)fluoranthene <0.04 
Benzo(k)fluoranthene <0.04 
Indeno(1,2,3-cd)pyrene <0.04 
Dibenz(a,h)anthracene <0.04 
Benzo(g,h,i)perylene <0.08 
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Analysis For Semivolatile Compounds By EPA Method 8270E 
 
Client Sample ID: Method Blank Client: HWA Geosciences, Inc 
Date Received: Not Applicable Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 01-2918 mb 
Date Analyzed: 12/23/21 Data File: 122309.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
2-Fluorophenol 26 10 60 
Phenol-d6 18 10 49 
Nitrobenzene-d5 110 15 144 
2-Fluorobiphenyl 95 25 128 
2,4,6-Tribromophenol 87 10 142 
Terphenyl-d14 112 41 138 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Naphthalene <0.2 
2-Methylnaphthalene <0.2 
1-Methylnaphthalene <0.2 
Acenaphthylene <0.02 
Acenaphthene <0.02 
Fluorene <0.02 
Phenanthrene <0.02 
Anthracene <0.02 
Fluoranthene <0.02 
Pyrene <0.02 
Benz(a)anthracene <0.02 
Chrysene <0.02 
Benzo(a)pyrene <0.02 
Benzo(b)fluoranthene <0.02 
Benzo(k)fluoranthene <0.02 
Indeno(1,2,3-cd)pyrene <0.02 
Dibenz(a,h)anthracene <0.02 
Benzo(g,h,i)perylene <0.04 
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Analysis For PCBs By EPA Method 8082A 
 
Client Sample ID: 21B1-9.8 Client: HWA Geosciences, Inc 
Date Received: 12/21/21 Project: King County Metro South Facilities 
Date Extracted: 12/28/21 Lab ID: 112414-03 1/6 
Date Analyzed: 12/29/21 Data File: 122906.D 
Matrix: Soil Instrument: GC9 
Units: mg/kg (ppm) Dry Weight Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
TCMX 85 23 120 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Aroclor 1221 <0.02 
Aroclor 1232 <0.02 
Aroclor 1016 <0.02 
Aroclor 1242 <0.02 
Aroclor 1248 <0.02 
Aroclor 1254 <0.02 
Aroclor 1260 <0.02 
Aroclor 1262 <0.02 
Aroclor 1268 <0.02 
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Analysis For PCBs By EPA Method 8082A 
 
Client Sample ID: Method Blank Client: HWA Geosciences, Inc 
Date Received: Not Applicable Project: King County Metro South Facilities 
Date Extracted: 12/28/21 Lab ID: 01-2940 mb 1/6 
Date Analyzed: 12/29/21 Data File: 122904.D 
Matrix: Soil Instrument: GC9 
Units: mg/kg (ppm) Dry Weight Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
TCMX 104 23 120 
 
 Concentration 
Compounds: mg/kg (ppm) 
 
Aroclor 1221 <0.02 
Aroclor 1232 <0.02 
Aroclor 1016 <0.02 
Aroclor 1242 <0.02 
Aroclor 1248 <0.02 
Aroclor 1254 <0.02 
Aroclor 1260 <0.02 
Aroclor 1262 <0.02 
Aroclor 1268 <0.02 
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Analysis For PCBs By EPA Method 8082A 
 
Client Sample ID: 21B1 Client: HWA Geosciences, Inc 
Date Received: 12/21/21 Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 112414-01 
Date Analyzed: 12/22/21 Data File: 122231.D 
Matrix: Water Instrument: GC9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
TCMX 42 25 160 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Aroclor 1221 <0.1 
Aroclor 1232 <0.1 
Aroclor 1016 <0.1 
Aroclor 1242 <0.1 
Aroclor 1248 <0.1 
Aroclor 1254 <0.1 
Aroclor 1260 <0.1 
Aroclor 1262 <0.1 
Aroclor 1268 <0.1 
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Analysis For PCBs By EPA Method 8082A 
 
Client Sample ID: Method Blank Client: HWA Geosciences, Inc 
Date Received: Not Applicable Project: King County Metro South Facilities 
Date Extracted: 12/22/21 Lab ID: 01-2917 mb2 
Date Analyzed: 12/22/21 Data File: 122225.D 
Matrix: Water Instrument: GC9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
TCMX 57 25 160 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Aroclor 1221 <0.1 
Aroclor 1232 <0.1 
Aroclor 1016 <0.1 
Aroclor 1242 <0.1 
Aroclor 1248 <0.1 
Aroclor 1254 <0.1 
Aroclor 1260 <0.1 
Aroclor 1262 <0.1 
Aroclor 1268 <0.1 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

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

USING METHOD NWTPH-Gx  
 
Laboratory Code:  112423-01 (Duplicate)
 
 
Analyte 

 
Reporting 

Units 

Sample 
Result 

(Wet Wt) 

Duplicate 
Result 

(Wet Wt) 
RPD 

(Limit 20) 
Gasoline mg/kg (ppm) <5 <5 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline mg/kg (ppm) 20 95 71-131 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

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

USING METHOD NWTPH-Gx  
 
Laboratory Code:  112410-01 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline ug/L (ppb) 1,000 86 69-134 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 
QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS  
DIESEL EXTENDED USING METHOD NWTPH-Dx  

 
Laboratory Code:  112414-03 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet Wt) 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 108 102 73-135 6 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 100 74-139 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 
QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 

FOR TOTAL PETROLEUM HYDROCARBONS AS  
DIESEL EXTENDED USING METHOD NWTPH-Dx  

 
Laboratory Code:  112414-03 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet Wt) 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended mg/kg (ppm) 5,000 <50 110 112 63-146 2 
 
Laboratory Code:  Laboratory Control Silica Gel Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 102 79-144 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Silica Gel Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 128 120 61-133 8 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 108 104 63-142 4 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR VOLATILES BY EPA METHOD 8260D 

 
Laboratory Code:  112396-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet wt) 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene mg/kg (ppm) 1 <0.03 90  85  29-129 6 
Toluene mg/kg (ppm) 1 <0.05 92  85  35-130 8 
Ethylbenzene mg/kg (ppm) 1 <0.05 94  88  32-137 7 
m,p-Xylene mg/kg (ppm) 2 <0.1 96  88  34-136 9 
o-Xylene mg/kg (ppm) 1 <0.05 95  90  33-134 5 
Naphthalene mg/kg (ppm) 1 <0.05 94  87  14-157 8 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR VOLATILES BY EPA METHOD 8260D 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene mg/kg (ppm) 1 94  71-118 
Toluene mg/kg (ppm) 1 97  66-126 
Ethylbenzene mg/kg (ppm) 1 97  64-123 
m,p-Xylene mg/kg (ppm) 2 96  78-122 
o-Xylene mg/kg (ppm) 1 97  77-124 
Naphthalene mg/kg (ppm) 1 97  63-140 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260D  

 
Laboratory Code:  112409-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 10 <0.35 98  50-150 
Toluene ug/L (ppb) 10 <1 100  50-150 
Ethylbenzene ug/L (ppb) 10 <1 101  50-150 
m,p-Xylene ug/L (ppb) 20 <2 104  50-150 
o-Xylene ug/L (ppb) 10 <1 101  50-150 
Naphthalene ug/L (ppb) 10 <1 93  50-150 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260D 

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene ug/L (ppb) 10 95  97  70-130 2 
Toluene ug/L (ppb) 10 96  100  70-130 4 
Ethylbenzene ug/L (ppb) 10 99  102  70-130 3 
m,p-Xylene ug/L (ppb) 20 102  104  70-130 2 
o-Xylene ug/L (ppb) 10 98  102  70-130 4 
Naphthalene ug/L (ppb) 10 91  96  70-130 5 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR SEMIVOLATILES BY EPA METHOD 8270E  

 
Laboratory Code:  112423-01 1/5 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet wt) 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene mg/kg (ppm) 0.83 <0.01 75  73  50-150 3 
2-Methylnaphthalene mg/kg (ppm) 0.83 <0.01 79  77  50-150 3 
1-Methylnaphthalene mg/kg (ppm) 0.83 <0.01 77  76  50-150 1 
Acenaphthylene mg/kg (ppm) 0.83 <0.01 82  81  50-150 1 
Acenaphthene mg/kg (ppm) 0.83 <0.01 79  79  50-150 0 
Fluorene mg/kg (ppm) 0.83 <0.01 83  82  50-150 1 
Phenanthrene mg/kg (ppm) 0.83 <0.01 82  83  50-150 1 
Anthracene mg/kg (ppm) 0.83 <0.01 81  83  50-150 2 
Fluoranthene mg/kg (ppm) 0.83 <0.01 85  82  50-150 4 
Pyrene mg/kg (ppm) 0.83 <0.01 92  86  50-150 7 
Benz(a)anthracene mg/kg (ppm) 0.83 <0.01 85  87  50-150 2 
Chrysene mg/kg (ppm) 0.83 <0.01 87  87  50-150 0 
Benzo(a)pyrene mg/kg (ppm) 0.83 <0.01 89  90  50-150 1 
Benzo(b)fluoranthene mg/kg (ppm) 0.83 <0.01 88  86  50-150 2 
Benzo(k)fluoranthene mg/kg (ppm) 0.83 <0.01 85  86  50-150 1 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.83 <0.01 97  97  50-150 0 
Dibenz(a,h)anthracene mg/kg (ppm) 0.83 <0.01 95  96  50-150 1 
Benzo(g,h,i)perylene mg/kg (ppm) 0.83 <0.01 95  96  50-150 1 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR SEMIVOLATILES BY EPA METHOD 8270E  

 
Laboratory Code:  Laboratory Control Sample 1/5 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Naphthalene mg/kg (ppm) 0.83 83  61-102 
2-Methylnaphthalene mg/kg (ppm) 0.83 84  62-108 
1-Methylnaphthalene mg/kg (ppm) 0.83 83  62-108 
Acenaphthylene mg/kg (ppm) 0.83 92  61-111 
Acenaphthene mg/kg (ppm) 0.83 90  61-110 
Fluorene mg/kg (ppm) 0.83 91  62-114 
Phenanthrene mg/kg (ppm) 0.83 90  64-112 
Anthracene mg/kg (ppm) 0.83 90  63-111 
Fluoranthene mg/kg (ppm) 0.83 90  66-115 
Pyrene mg/kg (ppm) 0.83 100  65-112 
Benz(a)anthracene mg/kg (ppm) 0.83 94  64-116 
Chrysene mg/kg (ppm) 0.83 95  66-119 
Benzo(a)pyrene mg/kg (ppm) 0.83 97  62-116 
Benzo(b)fluoranthene mg/kg (ppm) 0.83 100  61-118 
Benzo(k)fluoranthene mg/kg (ppm) 0.83 92  65-119 
Indeno(1,2,3-cd)pyrene mg/kg (ppm) 0.83 102  64-130 
Dibenz(a,h)anthracene mg/kg (ppm) 0.83 102  67-131 
Benzo(g,h,i)perylene mg/kg (ppm) 0.83 102  67-126 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR SEMIVOLATILES BY EPA METHOD 8270E  

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Naphthalene ug/L (ppb) 5 86  85  66-94 1 
2-Methylnaphthalene ug/L (ppb) 5 85  87  68-98 2 
1-Methylnaphthalene ug/L (ppb) 5 84  87  67-97 4 
Acenaphthylene ug/L (ppb) 5 95  96  70-130 1 
Acenaphthene ug/L (ppb) 5 90  90  70-130 0 
Fluorene ug/L (ppb) 5 92  93  70-130 1 
Phenanthrene ug/L (ppb) 5 92  90  70-130 2 
Anthracene ug/L (ppb) 5 97  94  70-130 3 
Fluoranthene ug/L (ppb) 5 98  98  70-130 0 
Pyrene ug/L (ppb) 5 98  98  70-130 0 
Benz(a)anthracene ug/L (ppb) 5 95  95  70-130 0 
Chrysene ug/L (ppb) 5 98  97  70-130 1 
Benzo(a)pyrene ug/L (ppb) 5 103  103  70-130 0 
Benzo(b)fluoranthene ug/L (ppb) 5 97  98  62-130 1 
Benzo(k)fluoranthene ug/L (ppb) 5 104  104  70-130 0 
Indeno(1,2,3-cd)pyrene ug/L (ppb) 5 110  108  70-130 2 
Dibenz(a,h)anthracene ug/L (ppb) 5 113  110  70-130 3 
Benzo(g,h,i)perylene ug/L (ppb) 5 111  108  70-130 3 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES FOR  

POLYCHLORINATED BIPHENYLS AS  
AROCLOR 1016/1260 BY EPA METHOD 8082A 

 
Laboratory Code:  112423-01 1/6 (Matrix Spike) 1/6 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet Wt) 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Control 
Limits 

 
RPD 

(Limit 20) 
Aroclor 1016 mg/kg (ppm) 0.25 <0.02 95 88 44-107 8 
Aroclor 1260 mg/kg (ppm) 0.25 <0.02 96 90 38-124 6 
 
Laboratory Code:  Laboratory Control Sample 1/6  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Aroclor 1016 mg/kg (ppm) 0.25 96 47-158 
Aroclor 1260 mg/kg (ppm) 0.25 100 69-147 
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Date of Report:  01/04/22 
Date Received:  12/21/21 
Project:  King County Metro South Facilities W031 2021-062-W021, F&BI 112414 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF WATER SAMPLES FOR  

POLYCHLORINATED BIPHENYLS AS  
AROCLOR 1016/1260 BY EPA METHOD 8082A 

 
Laboratory Code:  Laboratory Control Sample 1/0.5  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Aroclor 1016 ug/L (ppb) 0.13 60 68 25-165 12 
Aroclor 1260 ug/L (ppb) 0.13 60 68 25-163 12 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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

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

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

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

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

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

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

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

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

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

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

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

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

  

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

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
April 14, 2022 
 
 
 
Chris Bourgeois, Project Manager 
HWA Geosciences, Inc 
21312 30th Dr SE 
Bothell, WA 98021 
 
Dear Mr. Bourgeois: 
 
Included is the amended report from the testing of material submitted on January 5, 
2022 from the King County Metro South Facilities W031, 2021-062 W031, F&BI 
201038 project.  Per your request, the project name has been updated. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Lisa Gilbert (Parametrix), Mike Brady (Parametrix) 
HWA0111R.DOC 
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
January 11, 2022 
 
 
 
Chris Bourgeois, Project Manager 
HWA Geosciences, Inc 
21312 30th Dr SE 
Bothell, WA 98021 
 
Dear Mr. Bourgeois: 
 
Included are the results from the testing of material submitted on January 5, 2022 
from the King County Metro South Facilities W031, 2021-062 W031, F&BI 201038 
project.  There are 12 pages included in this report.  Any samples that may remain are 
currently scheduled for disposal in 30 days, or as directed by the Chain of Custody 
document.  If you would like us to return your samples or arrange for long term storage 
at our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Lisa Gilbert (Parametrix), Mike Brady (Parametrix) 
HWA0111R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on January 5, 2022 by Friedman & 
Bruya, Inc. from the HWA Geosciences, Inc King County Metro South Facilities WO31 
2021-062 W031, F&BI 201038 project.  Samples were logged in under the laboratory 
ID’s listed below. 
 
Laboratory ID HWA Geosciences, Inc 
201038 -01 21 MW-1 
201038 -02 21 MW-2 
201038 -03 Trip Blanks 
 
 
 
All quality control requirements were acceptable. 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 2 

 
Date of Report:  01/11/22 
Date Received:  01/05/22 
Project:  King County Metro South Facilities W031, 2021-062 W031, F&BI 201038 
Date Extracted:  01/07/22 
Date Analyzed:  01/07/22 
 

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

USING METHOD NWTPH-Gx  
Results Reported as ug/L (ppb) 

 
  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 51-134)  
 
21 MW-1 <100 81 
201038-01 
 

21 MW-2 <100 82 
201038-02 
 
 

Method Blank <100 79 
02-044 MB  
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Date of Report:  01/11/22 
Date Received:  01/05/22 
Project:  King County Metro South Facilities W031, 2021-062 W031, F&BI 201038 
Date Extracted:  01/06/22 
Date Analyzed:  01/07/22 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 

Results Reported as ug/L (ppb) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 47-140) 
 
21 MW-1 <50  <250  122 
201038-01 
 

21 MW-2 <50  <250  111 
201038-02 
 
 

Method Blank <50 <250 109 
02-078 MB  
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Date of Report:  01/11/22 
Date Received:  01/05/22 
Project:  King County Metro South Facilities W031, 2021-062 W031, F&BI 201038 
Date Extracted:  01/06/22 
Date Analyzed:  01/06/22 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
21 MW-1 <50  <250  120 
201038-01 
 
21 MW-2 96 x <250  105 
201038-02 
 
 
Method Blank <50 <250 72 
02-078 MB  
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21 MW-1 Client: HWA Geosciences, Inc 
Date Received: 01/05/22 Project: 2021-062 W031, F&BI 201038 
Date Extracted: 01/06/22 Lab ID: 201038-01 
Date Analyzed: 01/06/22 Data File: 010609.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 85 117 
Toluene-d8 90 88 112 
4-Bromofluorobenzene 105 90 111 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21 MW-2 Client: HWA Geosciences, Inc 
Date Received: 01/05/22 Project: 2021-062 W031, F&BI 201038 
Date Extracted: 01/06/22 Lab ID: 201038-02 
Date Analyzed: 01/06/22 Data File: 010610.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 85 117 
Toluene-d8 97 88 112 
4-Bromofluorobenzene 106 90 111 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: Method Blank Client: HWA Geosciences, Inc 
Date Received: Not Applicable Project: 2021-062 W031, F&BI 201038 
Date Extracted: 01/06/22 Lab ID: 02-053 mb 
Date Analyzed: 01/06/22 Data File: 010607.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 91 85 117 
Toluene-d8 96 88 112 
4-Bromofluorobenzene 101 90 111 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Date of Report:  01/11/22 
Date Received:  01/05/22 
Project:  King County Metro South Facilities W031, 2021-062 W031, F&BI 201038 
 

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

USING METHOD NWTPH-Gx  
 
Laboratory Code:  201038-01 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Gasoline ug/L (ppb) <10 <10 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline ug/L (ppb) 1,000 86 69-134 
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Date of Report:  01/11/22 
Date Received:  01/05/22 
Project:  King County Metro South Facilities W031, 2021-062 W031, F&BI 201038 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample  Silica Gel 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 120 120 61-133 0 
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Date of Report:  01/11/22 
Date Received:  01/05/22 
Project:  King County Metro South Facilities W031, 2021-062 W031, F&BI 201038 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 96 104 63-142 8 
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Date of Report:  01/11/22 
Date Received:  01/05/22 
Project:  King County Metro South Facilities W031, 2021-062 W031, F&BI 201038 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260D  

 
Laboratory Code:  201038-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 10 <0.35 97  50-150 
Toluene ug/L (ppb) 10 <1 100  50-150 
Ethylbenzene ug/L (ppb) 10 <1 104  50-150 
m,p-Xylene ug/L (ppb) 20 <2 106  50-150 
o-Xylene ug/L (ppb) 10 <1 104  50-150 
Naphthalene ug/L (ppb) 10 <1 104  50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene ug/L (ppb) 10 98  96  70-130 2 
Toluene ug/L (ppb) 10 102  97  70-130 5 
Ethylbenzene ug/L (ppb) 10 105  101  70-130 4 
m,p-Xylene ug/L (ppb) 20 111  105  70-130 6 
o-Xylene ug/L (ppb) 10 107  102  70-130 5 
Naphthalene ug/L (ppb) 10 98  98  70-130 0 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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

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

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

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

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

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

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

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

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

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

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

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

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

  

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

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 
 



















 

 

Appendix C 
Parametrix Well Survey 





King County Metro South Base Facilities monitoring wells    12/20/19 

Project #554-1521-214 

 

VERTICAL DATUM NAVD 88’ 

REF: WSDOT BENCHMARK: BM17099-72 

ELEV.=27.415 

DW-3          DW-4 

MW DW-3        MW DW-4 

N. RIM=14.09'        N. RIM=14.37' 

N. PVC=13.63'        N. PVC=14.00' 

GND ON CONC.=14.03'       GND ON CONC.=14.35' 

N 184352.09’        N 184350.16’ 

E 1279804.97’        E 1279837.43’ 

       

       

 

SB-7         SB-8 

MW SB-7        MW SB-8 

N. RIM=14.42'        N. RIM=14.36' 

N. PVC=14.05'        N. PVC=14.19' 

GND ON CONC.=14.36'       GND ON CONC.=14.34' 

N 184319.13’        N 184650.89’ 

E 1279801.71’        E 1280054.85’ 
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King County Metro South Base Facilities monitoring wells                                                01/31/2022 

Project #554-1521-242 

 

VERTICAL DATUM NAVD 88’ 

REF: WSDOT BENCHMARK: BM17099-72 

ELEV.=27.415 

20MW-01 20MW-02 

  

N. RIM=13.69’ N. RIM=14.02’ 

N. PVC=13.44' N. PVC=13.72’ 

GND ON CONC.=13.65’ GND ON CONC.=14.02' 

N 184424.99’ N 184603.05’ 

E 1279762.43’ E 1279824.65’ 

 

 

STREAM GAUGE  

SCRIBED “X” ON CONC. WALL  

ELEV.=15.94'  

N 184399.15’  

E 1280083.38’  
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July 26, 2022 

HWA Project No. 2021-062-22 

 

King County Metro Transit Capital Division  
Transit Real Estate and Environmental  
201 South Jackson Street, M.S. KSC-TR-0431  
Seattle, WA  98104-3856  
 
Attention: John Greene  

Subject:   2022 Quarter 1 & Quarter 2 Groundwater Sampling Event Memorandum  
 King County Metro Transit - South Facilities  
 Tukwila, Washington  

  

Dear Mr. Greene,  

As approved in the Contract E00635E19 Work Order #31 scope, HWA GeoSciences Inc (HWA) 
has completed the first and second 2022 quarterly monitoring events at the King County Metro 
Transit - South Facilities / Annex (South Facilities) addressed at 11911 East Marginal Way 
South, Tukwila, Washington (as shown on Figure 1). The site is known as Washington State 
Department of Ecology (Ecology) Cleanup Site Identification number 7790 and Voluntary 
Cleanup Program (VCP) number NW3301. This memorandum includes a brief summary of 
quarterly groundwater monitoring completed as part of the Work Order #31 scope. This work 
task was coordinated by HWA as part of HWA’s contract with Parametrix for environmental 
services.   

 

GROUNDWATER MONITORING WELL SAMPLING  

HWA collected groundwater samples from monitoring wells DW-3R, DW-4R, SB-7, SB-8, 
21MW-1, and 21MW-2, in two separate quarterly events; on February 22 & 23, and May 10, 
2022. Well locations are shown on Figure 2.  

Prior to the start of low-flow purging, depth to groundwater was measured and recorded at each 
of the above wells, as well as at the stream gauge and well B-25. Depth to groundwater 
measurements are presented on the field data sheets included in Appendices A and B (February 
and May events, respectively). Groundwater elevations are presented in Table 1 along with data 
from previous events. Interpreted potentiometric surface maps for the sampling events are 
provided in Figures 3 and 4. 
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Groundwater samples were collected using low-flow purging and sampling techniques with a 
peristaltic pump and new polyethylene tube. During purging, field parameters of pH, specific 
conductance, oxidation-reduction potential, dissolved oxygen and temperature were measured 
until stabilization was achieved. Field sampling sheets are included in Appendices A and B. No 
indications of contamination including odor, discoloration, or sheen were observed. Groundwater 
samples were collected in analysis-appropriate, clean, laboratory supplied containers and placed 
in a cooler with ice. Samples were kept in a cooler with ice and held at temperatures below 6 
degrees Celsius until submittal to the laboratory for analysis with standard turnaround time. 
Analytical results are summarized in Table 2, and copies of the final laboratory reports including 
chain-of custody documents are included in Appendices A and B.  

Samples were analyzed by Friedman & Bruya, Inc. in Seattle, Washington for gasoline range 
total petroleum hydrocarbons (TPH) by Method NWTPH-G; diesel and oil-range TPH by 
Method NWTPH-Dx (both with and without silica gel cleanup); and benzene, toluene, 
ethylbenzene, xylenes, and naphthalene (BTEXN) by EPA Method 8260D. All samples were 
analyzed within method specific holding times. 

 

RESULTS 

Results from both monitoring events, along with data from previous events are summarized in 
Table 2, and laboratory reports can be found in Appendices A and B. Analytical results indicate 
that diesel and/or oil-range TPH were detected below MTCA cleanup levels in wells DW-3R, 
DW-4R, SB-7, SB-8, 21MW-1, and 21MW-2. However, these samples were all X-flagged by the 
laboratory indicating that the diesel and oil results did not match the fuel standard. Based on the 
data presented in previous reports, the x-flags are likely related to biogenic interference from the 
natural peat deposits in the area. These samples were also analyzed using silica gel cleanup 
treatment, which removes polar compounds and resulted in no diesel or oil-range TPH detections 
in these samples. This is consistent with interference from the natural peat deposits. 
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FUTURE GROUNDWATER MONITORING   

Two additional quarters of groundwater level measurements and sampling of these wells are 
planned as part of the additional site characterization activities. Upon completion of all 
additional site characterization activities, an RI Report Addendum will be provided.   

                      

We appreciate the opportunity to provide environmental services on this project. Should you 
have any questions or comments, or if we may be of further service, please do not hesitate to 
contact the undersigned at your convenience.  

Sincerely,  

HWA GeoSciences Inc.  

  

 
Chris Bourgeois    Nicole Kapise   
Staff Geologist    Senior Environmental Geologist  

 

FIGURES (Following Text)  

Figure 1    Site Map  
Figure 2     Locations Map  
Figure 3     February 22 and 23, 2022 Potentiometric Surface Map  
Figure 4     May 10, 2022 Potentiometric Surface Map  
  

TABLES (Following Text)   

Table 1     Groundwater Elevation Data 

Table 2    Groundwater Sampling Results  

   

Appendix A:   

February 2022 Field Data Sheets  

February 2022 Lab Reports  

Appendix B:   

May 2022 Field Data Sheets 

May 2022 Laboratory Reports  
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Well

Reference 

Elevation
1

Depth to 

Groundwater (ft)

Groundwater 

Elevation                

(ft NAVD88) 

Depth to 

Groundwater (ft)

Groundwater 

Elevation                

(ft NAVD88) 

Depth to 

Groundwater (ft)

Groundwater 

Elevation                

(ft NAVD88)        

Depth to 

Groundwater** (ft)

Groundwater 

Elevation**                  

(ft NAVD88)

Depth to 

Groundwater** (ft) 

Groundwater 

Elevation**                  

(ft NAVD88)

DW-3R* 13.63 5.21 8.42 4.84 8.79 4.48 9.15 4.85 8.78 4.56 9.07

DW-4R 14.00 5.58 8.42 5.15 8.85 4.82 9.18 5.19 8.81 4.91 9.09

SB-7 14.05 5.66 8.39 5.23 8.82 4.86 9.19 5.30 8.75 5.02 9.03

SB-8 14.19 6.28 7.91 5.80 8.39 5.33 8.86 5.82 8.37 5.71 8.48

B-25 14.12 -- -- -- -- -- -- 5.66 8.46 5.41 8.71

Staff Gauge 15.94 -- -- -- -- -- -- 6.05 9.89 8.85 7.09

21MW-1 13.44 -- -- -- -- -- -- 4.10 9.34 4.05 9.39

21MW-2 13.72 -- -- -- -- -- -- 5.10 8.62 5.00 8.72

Notes:  
1  

N rim PVC (wells), marked measurement reference point (stream gauge), or ground surface (vibrating wire piezometers) in ft NAVD88**

*Well has been damaged and casing is not vertical

** Groundwater elevation measurement collected at time of sampling.

-- Not measured.

May 10, 2022September 23, 2019 December 17, 2019 April 1, 2020 February 22 and 23, 2022

Table 1.  Groundwater Elevations, King County Metro South Facilities, 11911 E Marginal Way S, Tukwila, WA. 

553-1521-242 (31.204)

Table 1 Groundwater Elevations



Table 2. Summary of Groundwater Analytical Results, King County Metro South Facilities Groundwater Monitoring Tukwila, Washington

Sample I.D.

DW-1 DW-2 DW-3 DW-3R DW-4 DW-4 Dup DW-4R SB-5 SB-6 SB-7 SB-8 21MW-1 21MW-1 Dup 21MW-2 21MW-2 Dup

NWTPH-Gx (µg/L)

Gasoline 10/11/1994 800/1,000
b

-- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <100 -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <100 -- -- <100 -- -- <100 <400 -- -- -- --

12/17/2019 -- -- -- <50 -- -- <50 -- -- <50 <50 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- <100 -- <100 --

2/22/2022 -- -- -- <100 -- -- <100 -- -- <100 <500 <100 -- <100 <100

5/10/2022 -- -- -- <100 -- -- <100 -- -- <100 <100 <100 <100 <100 --

NWTPH-Dx (mg/L)

Diesel 10/11/1994 0.5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- <0.2 <0.2 0.55 0.495 -- -- -- --

4/23/1997 -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <0.26 -- -- <0.27 -- -- <0.28 0.47 -- -- -- --

12/17/2019 -- -- -- <0.0499 -- -- <0.0497 -- -- <0.0498 <0.0498 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- <0.05 -- 0.096 x --

2/22/2022 -- -- -- <0.05 -- -- 0.058 x -- -- 0.059 x 0.350 x 0.150 x -- 0.270 x 0.250 x

5/10/2022 -- -- -- 0.130 x -- -- 0.080 x -- -- 0.071 x 0.150 x 0.160 x 0.140 x 0.180 x --

Diesel w/ SGC 1/5/2022 0.5 -- -- -- -- -- -- -- -- -- -- -- <0.05 -- <0.05 --

2/3/2022 -- -- -- <0.05 -- -- <0.05 -- -- <0.05 <0.05 <0.05 -- <0.05 <0.05

05/10/22 -- -- -- <0.05 -- -- <0.05 -- -- <0.05 <0.05 <0.05 <0.05 <0.05 --

Lube Oil 10/11/1994 0.5 <0.2 <0.2 <0.2 -- <0.2 <0.2 -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- <0.2 0 0.723 0.326 -- -- -- --

4/23/1997 -- -- -- -- <0.5 -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <0.41 -- -- <0.43 -- -- <0.44 0.67 -- -- -- --

12/17/2019 -- -- -- <0.0998 -- -- <0.0994 -- -- <0.0997 0.399 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- <0.25 -- <0.25 --

2/22/2022 -- -- -- <0.25 -- -- <0.25 -- -- <0.25 0.310 x <0.25 -- <0.25 <0.25

05/10/22 -- -- -- <0.25 -- -- <0.25 -- -- <0.25 0.25 <0.25 <0.25 <0.25 --

Lube Oil w/ SGC 1/5/2022 0.5 -- -- -- -- -- -- -- -- -- -- -- <0.25 -- <0.25 --

2/22/2022 -- -- -- <0.25 -- -- <0.25 -- -- <0.25 <0.25 <0.25 -- <0.25 <0.25

05/10/22 -- -- -- <0.25 -- -- <0.25 -- -- <0.25 <0.25 <0.25 <0.25 <0.25 --

BTEX (µg/L)

Benzene 10/11/1994 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- 9.5 -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- <1 <4 -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- <1 <1 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- <0.35 -- <0.35 --

2/22/2022 -- -- -- <0.35 -- -- <0.35 -- -- <0.35 <0.35 <0.35 -- <0.35 <0.35

5/10/2022 -- -- -- <0.35 -- -- <0.35 -- -- <0.35 <0.35 <0.35 <0.35 <0.35 --

Toluene 10/11/1994 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- 2.3 -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- <1 <4 -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- <1 <1 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- <1 <1 <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- <1 <1 <1 <1 <1 --

Ethylbenzene 10/11/1994 700 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <1 -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- <1 <4 -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- <1 <1 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- <1 <1 <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- <1 <1 <1 <1 <1 --

m,p-Xylene 10/11/1994 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <1 -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- <1 <4 -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- <1 <1 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- <2 -- <2 --

2/22/2022 -- -- -- <2 -- -- <2 -- -- <2 <2 <2 -- <2 <2

05/10/22 -- -- -- <2 -- -- <2 -- -- <2 <2 <2 <2 <2 --

o-xylene 10/11/1994 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <1 -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- <1 <4 -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- <1 <1 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- <1 <1 <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- <1 <1 <1 <1 <1 --

Naphthalene (µg/L) 10/11/1994 160 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/17/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- <1 <1 <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- <1 <1 <1 <1 <1 --

Lead (µg/L)

Lead 10/11/1994 15 <3 <3 <3 -- <3 <3 -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/17/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/22/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/10/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:

Bold values exceed MTCA Method A cleanup levels.
a
  Washington Administrative Code Chapter 173-340, Model Toxics Control Act (MTCA) Cleanup Regulation, Method A suggested soil cleanup level for groundwater; updated August 15, 2001.

b
  800 mg/L if benzene is present in groundwater; 1,000 mg/L if no detectable benzene in groundwater.

mg/L - milligrams per liter.

mg/L - micrograms per liter.

SGC - silica gel cleanup

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation

--  not analyzed.

< - analyte not detected at or greater than the listed concentration (practical quantitation limit [PQL]).

Date 

Sampled

Method A 

Cleanup Level 
a

King County

553-1521-242 (31.204) Page 1 of 1
July2022
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
April 14, 2022 
 
 
 
Chris Bourgeois, Project Manager 
HWA Geosciences, Inc 
21312 30th Dr SE 
Bothell, WA 98021 
 
Dear Mr Bourgeois: 
 
Included is the amended report from the testing of material submitted on February 23, 
2022 from the King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 
202432  project.  Per your request, the project name has been updated.   
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Mike Brady (PMX), Lisa Gilbert (PMX) 
HWA0303R.DOC 
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
March 3, 2022 
 
 
 
Chris Bourgeois, Project Manager 
HWA Geosciences, Inc 
21312 30th Dr SE 
Bothell, WA 98021 
 
Dear Mr Bourgeois: 
 
Included are the results from the testing of material submitted on February 23, 2022 
from the King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 
202432  project.  There are 18 pages included in this report.  Any samples that may 
remain are currently scheduled for disposal in 30 days, or as directed by the Chain of 
Custody document.  If you would like us to return your samples or arrange for long 
term storage at our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Mike Brady (PMX), Lisa Gilbert (PMX) 
HWA0303R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on February 23, 2022 by Friedman 
& Bruya, Inc. from the HWA Geosciences, Inc King County Metro South Facilities 
2021-062 W031 Task 200.02, F&BI 202432 project.  Samples were logged in under the 
laboratory ID’s listed below. 
 
Laboratory ID HWA Geosciences, Inc 
202432-01 DW-3R 
202432-02 DW-4R 
202432-03 SB-7 
202432-04 SB-8 
202432-05 21MW-1 
202432-06 21MW-2 
202432-07 21MW-3 
202432-08 Trip Blanks 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  03/03/22 
Date Received:  02/23/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 
202432 
Date Extracted:  02/28/22 
Date Analyzed:  02/28/22 
 

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

USING METHOD NWTPH-Gx  
Results Reported as ug/L (ppb) 

 
  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 51-134)  
 
DW-3R <100 79 
202432-01 
 

DW-4R <100 82 
202432-02 
 

SB-7 <100 81 
202432-03 
 

SB-8 <500 78 
202432-04 1/5 
 

21MW-1 <100 79 
202432-05 
 

21MW-2 <100 80 
202432-06 
 

21MW-3 <100 80 
202432-07 
 

Trip Blanks <100 79 
202432-08 
 
 

Method Blank <100 79 
02-344 MB  
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Date of Report:  03/03/22 
Date Received:  02/23/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 
202432 
Date Extracted:  02/25/22 
Date Analyzed:  02/25/22 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 

Results Reported as ug/L (ppb) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
DW-3R <50  <250  126 
202432-01 
 
DW-4R <50  <250  128 
202432-02 
 
SB-7 <50  <250  129 
202432-03 
 
SB-8 <50  <250  85 
202432-04 
 
21MW-1 <50  <250  132 
202432-05 
 
21MW-2 <50  <250  124 
202432-06 
 
21MW-3 <50  <250  113 
202432-07 
 
 
Method Blank <50 <250 111 
02-515 MB  
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Date of Report:  03/03/22 
Date Received:  02/23/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 
202432 
Date Extracted:  02/24/22 
Date Analyzed:  02/24/22 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
DW-3R <50  <250 125 
202432-01 
 
DW-4R 58 x <250 124 
202432-02 
 
SB-7 59 x <250 121 
202432-03 
 
SB-8 350 x 310 x 84 
202432-04 
 
21MW-1 150 x <250 136 
202432-05 
 
21MW-2 270 x <250 125 
202432-06 
 
21MW-3 250 x <250 126 
202432-07 
 
 
Method Blank <50 <250 111 
02-515 MB  
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: DW-3R Client: HWA Geosciences, Inc 
Date Received: 02/23/22 Project: W031 Task 200.02, F&BI 202432 
Date Extracted: 03/01/22 Lab ID: 202432-01 
Date Analyzed: 03/01/22 Data File: 030112.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 116 78 126 
Toluene-d8 99 84 115 
4-Bromofluorobenzene 93 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 6 

 
Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: DW-4R Client: HWA Geosciences, Inc 
Date Received: 02/23/22 Project: W031 Task 200.02, F&BI 202432 
Date Extracted: 03/01/22 Lab ID: 202432-02 
Date Analyzed: 03/01/22 Data File: 030113.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 111 78 126 
Toluene-d8 99 84 115 
4-Bromofluorobenzene 91 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: SB-7 Client: HWA Geosciences, Inc 
Date Received: 02/23/22 Project: W031 Task 200.02, F&BI 202432 
Date Extracted: 03/01/22 Lab ID: 202432-03 
Date Analyzed: 03/01/22 Data File: 030114.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 111 78 126 
Toluene-d8 98 84 115 
4-Bromofluorobenzene 93 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: SB-8 Client: HWA Geosciences, Inc 
Date Received: 02/23/22 Project: W031 Task 200.02, F&BI 202432 
Date Extracted: 03/01/22 Lab ID: 202432-04 
Date Analyzed: 03/02/22 Data File: 030210.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 105 78 126 
Toluene-d8 96 84 115 
4-Bromofluorobenzene 93 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21MW-1 Client: HWA Geosciences, Inc 
Date Received: 02/23/22 Project: W031 Task 200.02, F&BI 202432 
Date Extracted: 03/01/22 Lab ID: 202432-05 
Date Analyzed: 03/01/22 Data File: 030115.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 104 78 126 
Toluene-d8 98 84 115 
4-Bromofluorobenzene 89 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21MW-2 Client: HWA Geosciences, Inc 
Date Received: 02/23/22 Project: W031 Task 200.02, F&BI 202432 
Date Extracted: 03/01/22 Lab ID: 202432-06 
Date Analyzed: 03/01/22 Data File: 030116.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 109 78 126 
Toluene-d8 98 84 115 
4-Bromofluorobenzene 91 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21MW-3 Client: HWA Geosciences, Inc 
Date Received: 02/23/22 Project: W031 Task 200.02, F&BI 202432 
Date Extracted: 03/01/22 Lab ID: 202432-07 
Date Analyzed: 03/02/22 Data File: 030211.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 112 78 126 
Toluene-d8 98 84 115 
4-Bromofluorobenzene 89 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: Trip Blanks Client: HWA Geosciences, Inc 
Date Received: 02/23/22 Project: W031 Task 200.02, F&BI 202432 
Date Extracted: 03/01/22 Lab ID: 202432-08 
Date Analyzed: 03/01/22 Data File: 030111.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 109 78 126 
Toluene-d8 100 84 115 
4-Bromofluorobenzene 89 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 13 

 
Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: Method Blank Client: HWA Geosciences, Inc 
Date Received: Not Applicable Project: W031 Task 200.02, F&BI 202432 
Date Extracted: 03/01/22 Lab ID: 02-479 mb 
Date Analyzed: 03/01/22 Data File: 030107.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 113 78 126 
Toluene-d8 98 84 115 
4-Bromofluorobenzene 94 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Date of Report:  03/03/22 
Date Received:  02/23/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 
202432 
 

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

USING METHOD NWTPH-Gx  
 
Laboratory Code:  202432-01 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline ug/L (ppb) 1,000 110 69-134 
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Date of Report:  03/03/22 
Date Received:  02/23/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 
202432 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample Silica Gel 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 128 120 61-133 6 
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Date of Report:  03/03/22 
Date Received:  02/23/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 
202432 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 132 132 63-142 0 
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Date of Report:  03/03/22 
Date Received:  02/23/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 
202432 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260D  

 
Laboratory Code:  202427-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 10 <0.35 92  50-150 
Toluene ug/L (ppb) 10 <1 103  50-150 
Ethylbenzene ug/L (ppb) 10 <1 94  50-150 
m,p-Xylene ug/L (ppb) 20 <2 99  50-150 
o-Xylene ug/L (ppb) 10 <1 95  50-150 
Naphthalene ug/L (ppb) 10 <1 87  50-150 

 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene ug/L (ppb) 10 94  95  70-130 1 
Toluene ug/L (ppb) 10 102  104  70-130 2 
Ethylbenzene ug/L (ppb) 10 96  98  70-130 2 
m,p-Xylene ug/L (ppb) 20 101  103  70-130 2 
o-Xylene ug/L (ppb) 10 96  98  70-130 2 
Naphthalene ug/L (ppb) 10 88  93  70-130 6 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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

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

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

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

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

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

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

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

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

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

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

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

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

  

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

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
May 25, 2022 
 
 
 
Chris Bourgeois, Project Manager 
HWA Geosciences, Inc 
21312 30th Dr SE 
Bothell, WA 98021 
 
Dear Mr Bourgeois: 
 
Included are the results from the testing of material submitted on May 10, 2022 from 
the King County Metro South Facilities 2021-062 WO31 Task 200.02, F&BI 205170 
project.  There are 18 pages included in this report.  Any samples that may remain are 
currently scheduled for disposal in 30 days, or as directed by the Chain of Custody 
document.  If you would like us to return your samples or arrange for long term storage 
at our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Mike Brady (Parametrix), Lisa Gilbert (Parametrix) 
HWA0525R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on May 10, 2022 by Friedman & 
Bruya, Inc. from the HWA Geosciences, Inc King County Metro South Facilities 2021-
062 WO31 Task 200.02, F&BI 205170 project.  Samples were logged in under the 
laboratory ID’s listed below. 
 
Laboratory ID HWA Geosciences, Inc 
205170 -01 21 MW-1 
205170 -02 21 MW-2 
205170 -03 21-MW-3 
205170 -04 DW-3R 
205170 -05 DW-4R 
205170 -06 SB-7 
205170 -07 SB-8 
205170 -08 Trip Blanks 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  05/25/22 
Date Received:  05/10/22 
Project:  King County Metro South Facilities 2021-062 WO31 Task 200.02, F&BI 205170 
Date Extracted:  05/11/22 
Date Analyzed:  05/12/22 
 

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

USING METHOD NWTPH-Gx  
Results Reported as ug/L (ppb) 

 
  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 51-134)  
 
21 MW-1 <100 77 
205170-01 
 

21 MW-2 <100 77 
205170-02 
 

21-MW-3 <100 73 
205170-03 
 

DW-3R <100 79 
205170-04 
 

DW-4R <100 73 
205170-05 
 

SB-7 <100 71 
205170-06 
 

SB-8 <100 74 
205170-07 
 

Trip Blanks <100 76 
205170-08 
 
 

Method Blank <100 69 
02-912 MB  
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Date of Report:  05/25/22 
Date Received:  05/10/22 
Project:  King County Metro South Facilities 2021-062 WO31 Task 200.02, F&BI 205170 
Date Extracted:  05/12/22 
Date Analyzed:  05/12/22 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
21 MW-1 160 x <250  138 
205170-01 
 
21 MW-2 180 x <250  148 
205170-02 
 
21-MW-3 140 x <250  150 
205170-03 
 
DW-3R 130 x <250  135 
205170-04 
 
DW-4R 80 x <250  135 
205170-05 
 
SB-7 71 x <250  130 
205170-06 
 
SB-8 150 x <250  68 
205170-07 
 
 
Method Blank <50 <250 139 
02-1183 MB  
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Date of Report:  05/25/22 
Date Received:  05/10/22 
Project:  King County Metro South Facilities 2021-062 WO31 Task 200.02, F&BI 205170 
Date Extracted:  05/12/22 
Date Analyzed:  05/20/22 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 

Results Reported as ug/L (ppb) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
21 MW-1 <50  <250  140 
205170-01 
 
21 MW-2 <50  <250  131 
205170-02 
 
21-MW-3 <50  <250   ip 
205170-03 
 
DW-3R <50  <250  153 
205170-04 
 
DW-4R <50  <250  142 
205170-05 
 
SB-7 <50  <250  134 
205170-06 
 
SB-8 <50  <250  65 
205170-07 
 
 
Method Blank <50 <250 140 
02-1183 MB  
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21 MW-1 Client: HWA Geosciences, Inc 
Date Received: 05/10/22 Project: King County Metro 2021-062 
Date Extracted: 05/18/22 Lab ID: 205170-01 
Date Analyzed: 05/18/22 Data File: 051814.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 95 71 132 
Toluene-d8 95 68 139 
4-Bromofluorobenzene 93 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21 MW-2 Client: HWA Geosciences, Inc 
Date Received: 05/10/22 Project: King County Metro 2021-062 
Date Extracted: 05/18/22 Lab ID: 205170-02 
Date Analyzed: 05/18/22 Data File: 051815.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 107 71 132 
Toluene-d8 102 68 139 
4-Bromofluorobenzene 95 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21-MW-3 Client: HWA Geosciences, Inc 
Date Received: 05/10/22 Project: King County Metro 2021-062 
Date Extracted: 05/18/22 Lab ID: 205170-03 
Date Analyzed: 05/18/22 Data File: 051816.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 94 71 132 
Toluene-d8 99 68 139 
4-Bromofluorobenzene 96 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: DW-3R Client: HWA Geosciences, Inc 
Date Received: 05/10/22 Project: King County Metro 2021-062 
Date Extracted: 05/18/22 Lab ID: 205170-04 
Date Analyzed: 05/18/22 Data File: 051817.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 116 71 132 
Toluene-d8 107 68 139 
4-Bromofluorobenzene 94 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: DW-4R Client: HWA Geosciences, Inc 
Date Received: 05/10/22 Project: King County Metro 2021-062 
Date Extracted: 05/18/22 Lab ID: 205170-05 
Date Analyzed: 05/18/22 Data File: 051818.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 91 71 132 
Toluene-d8 104 68 139 
4-Bromofluorobenzene 98 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: SB-7 Client: HWA Geosciences, Inc 
Date Received: 05/10/22 Project: King County Metro 2021-062 
Date Extracted: 05/18/22 Lab ID: 205170-06 
Date Analyzed: 05/18/22 Data File: 051819.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 71 132 
Toluene-d8 101 68 139 
4-Bromofluorobenzene 89 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: SB-8 Client: HWA Geosciences, Inc 
Date Received: 05/10/22 Project: King County Metro 2021-062 
Date Extracted: 05/18/22 Lab ID: 205170-07 
Date Analyzed: 05/18/22 Data File: 051820.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 95 71 132 
Toluene-d8 103 68 139 
4-Bromofluorobenzene 94 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: Trip Blanks Client: HWA Geosciences, Inc 
Date Received: 05/10/22 Project: King County Metro 2021-062 
Date Extracted: 05/18/22 Lab ID: 205170-08 
Date Analyzed: 05/18/22 Data File: 051813.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 105 71 132 
Toluene-d8 100 68 139 
4-Bromofluorobenzene 90 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: Method Blank Client: HWA Geosciences, Inc 
Date Received: Not Applicable Project: King County Metro 2021-062 
Date Extracted: 05/18/22 Lab ID: 02-1207 mb 
Date Analyzed: 05/18/22 Data File: 051807.D 
Matrix: Water Instrument: GCMS13 
Units: ug/L (ppb) Operator: RF 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 71 132 
Toluene-d8 100 68 139 
4-Bromofluorobenzene 94 62 136 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Date of Report:  05/25/22 
Date Received:  05/10/22 
Project:  King County Metro South Facilities 2021-062 WO31 Task 200.02, F&BI 205170 
 

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

USING METHOD NWTPH-Gx  
 
Laboratory Code:  205101-01 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline ug/L (ppb) 1,000 105 69-134 
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Date of Report:  05/25/22 
Date Received:  05/10/22 
Project:  King County Metro South Facilities 2021-062 WO31 Task 200.02, F&BI 205170 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 116 116 63-142 0 
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Date of Report:  05/25/22 
Date Received:  05/10/22 
Project:  King County Metro South Facilities 2021-062 WO31 Task 200.02, F&BI 205170 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample Silica Gel 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 120 116 63-142 3 
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Date of Report:  05/25/22 
Date Received:  05/10/22 
Project:  King County Metro South Facilities 2021-062 WO31 Task 200.02, F&BI 205170 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260D  

 
Laboratory Code:  205111-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 10 <0.35 95  50-150 
Toluene ug/L (ppb) 10 <1 94  50-150 
Ethylbenzene ug/L (ppb) 10 <1 98  50-150 
m,p-Xylene ug/L (ppb) 20 <2 99  50-150 
o-Xylene ug/L (ppb) 10 <1 100  50-150 
Naphthalene ug/L (ppb) 10 <1 96  50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene ug/L (ppb) 10 95  96  70-130 1 
Toluene ug/L (ppb) 10 95  94  70-130 1 
Ethylbenzene ug/L (ppb) 10 98  97  70-130 1 
m,p-Xylene ug/L (ppb) 20 100  98  70-130 2 
o-Xylene ug/L (ppb) 10 100  99  70-130 1 
Naphthalene ug/L (ppb) 10 95  101  70-130 6 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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

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

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

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

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

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

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

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

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

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

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

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

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

  

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

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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TRANSMITTAL 

TO: John Greene 
 King County Metro Transit 
201 South Jackson Street 
KSC-TR-0431 
Seattle, WA 98104 

 DATE: September 22, 2022 

  PROJECT NUMBER: 553-1521-242 

  PROJECT NAME: WO 31 

 

 
THESE ARE: ☐ PER YOUR REQUEST 

☐ FOR YOUR INFORMATION 

☐ FOR YOUR REVIEW AND APPROVAL 

☒ FOR YOUR FILES 

☐ FOR YOUR ACTION 

SENT VIA: ☐ U.S. MAIL 

☒ EMAIL/ELECTRONIC 

☐ FTP 

☐ GROUND SERVICE 

☐ EXPRESS OVERNIGHT 

☐ EXPRESS SECOND DAY 

☐ COURIER 

☐ HAND DELIVERY/PICK UP  

☐ INTEROFFICE MAIL 

WE ARE TRANSMITTING THE FOLLOWING MATERIALS: 

South Facilities 3rd Quarter 2022 Groundwater Sampling Event Memorandum 

COMMENTS/MESSAGE: 

Please review and provide comments on the report at your earliest convenience. 
 
 
Sincerely, 
Parametrix 
 
 

Michael Brady    
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September 21, 2022 

HWA Project No. 2021-062-22 

 

King County Metro Transit Capital Division  
Transit Real Estate and Environmental  
201 South Jackson Street, M.S. KSC-TR-0431  
Seattle, WA  98104-3856  
 
Attention: John Greene  

Subject:   2022 Quarter 3 Groundwater Sampling Event Memorandum  
 King County Metro Transit - South Facilities  
 Tukwila, Washington  

  

Dear Mr. Greene,  

As approved in the Contract E00635E19 Work Order #31 scope, HWA GeoSciences Inc (HWA) 
has completed the third 2022 quarterly monitoring event at the King County Metro Transit - 
South Facilities / Annex (South Facilities) addressed at 11911 East Marginal Way South, 
Tukwila, Washington (as shown on Figure 1). The site is known as Washington State 
Department of Ecology (Ecology) Cleanup Site Identification number 7790 and Voluntary 
Cleanup Program (VCP) number NW3301. This memorandum includes a brief summary of 
quarterly groundwater monitoring completed as part of the Work Order #31 scope. This work 
task was coordinated by HWA as part of HWA’s contract with Parametrix for environmental 
services.   

 

GROUNDWATER MONITORING WELL SAMPLING  

On August 25, 2022, HWA collected groundwater samples from monitoring wells DW-3R, DW-
4R, SB-7, SB-8, 21MW-1, and 21MW-2. Well locations are shown on Figure 2.  

Prior to the start of low-flow purging, depth to groundwater was measured and recorded at each 
of the above wells, as well as at the stream gauge and well B-25. Depth to groundwater 
measurements are presented on the field data sheets included in Appendix A. Groundwater 
elevations are presented in Table 1 along with data from the previous events. An interpreted 
potentiometric surface map for the monitoring event is provided in Figure 3. 

Groundwater samples were collected using low-flow purging and sampling techniques with a 
peristaltic pump and new polyethylene tubing. During purging, field parameters of pH, specific 
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conductance, oxidation-reduction potential, dissolved oxygen, and temperature were measured 
until stabilization was achieved. Any field indications of contamination including odor, 
discoloration, and/or sheen that were observed are documented on the field sampling sheets 
included in Appendix A. Groundwater samples were collected in analysis-appropriate, clean, 
laboratory supplied containers and placed in a cooler with ice. Samples were kept in a cooler 
with ice and held at temperatures below 6 degrees Celsius until submittal to the laboratory for 
analysis with standard turnaround time. Analytical results are summarized in Table 2, and copies 
of the final laboratory report including the chain-of custody document and chromatograms are 
included in Appendix B.  

Samples were analyzed by Friedman & Bruya, Inc. in Seattle, Washington for gasoline range 
total petroleum hydrocarbons (TPH) by Method NWTPH-Gx; diesel and oil-range TPH by 
Method NWTPH-Dx (both with and without silica gel cleanup); and benzene, toluene, 
ethylbenzene, xylenes, and naphthalene (BTEXN) by EPA Method 8260D. All samples were 
analyzed within method specific holding times. 

 

RESULTS 

Analytical results for the third 2022 quarterly monitoring event, along with data from previous 
events are summarized in Table 2, and the laboratory report with chromatograms can be found in 
Appendix B. Analytical results indicate that diesel and/or oil-range TPH were detected below 
MTCA cleanup levels in wells DW-3R, DW-4R, SB-8, 21MW-1, and 21MW-2. However, these 
samples were all x-flagged by the laboratory indicating that the diesel and oil results did not 
match the fuel standard since the diesel-range hydrocarbon fingerprint appears slightly shifted 
toward the right (longer retention) and overlapping with the heavier oil-range hydrocarbons. 
These samples were also analyzed using silica gel cleanup treatment, which removes polar 
compounds and resulted in no diesel or oil-range TPH detections except for the sample analyzed 
from 21MW-2. The 21MW-2 sample analyzed using silica gel cleanup treatment had no oil-
range TPH detected and a diesel detection of 0.065 milligrams per liter (mg/L), which was lower 
than the 0.240 mg/L detection in this sample without the silica gel cleanup treatment. The 0.065 
mg/L diesel detection was still x-flagged. Based on the data presented in previous reports, the 
TPH detected likely reflects biogenic interference from the natural peat deposits in the area or 
very weathered petroleum hydrocarbons.  
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FUTURE GROUNDWATER MONITORING   

One additional quarter of groundwater level measurements and sampling of these wells are 
planned as part of the additional site characterization activities. Upon completion of all 
additional site characterization activities, an RI Report Addendum will be provided.   

                      

We appreciate the opportunity to provide environmental services on this project. Should you 
have any questions or comments, or if we may be of further service, please do not hesitate to 
contact the undersigned at your convenience.  

Sincerely,  

HWA GeoSciences Inc.  

  

 
Chris Bourgeois    Nicole Kapise   
Staff Geologist    Senior Environmental Geologist  

 

FIGURES (Following Text)  

Figure 1    Site Map  
Figure 2     Locations Map  
Figure 3     Potentiometric Surface Map, August 25, 2022 
 

TABLES (Following Text)   
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Well

Reference 

Elevation
1

Depth to 

Ground-

water (ft)

Ground-

water 

Elevation                

(ft 

NAVD88) 

Depth to 

Ground-

water (ft)

Ground-

water 

Elevation                

(ft 

NAVD88) 

Depth to 

Ground-

water (ft)

Ground-

water 

Elevation                   

(ft 

NAVD88)        

Depth to 

Ground-

water** 

(ft)

Ground-

water 

Elevation**                  

(ft NAVD88)

Depth to 

Ground-

water** (ft) 

Ground-

water 

Elevation**                  

(ft 

NAVD88)

Depth to 

Ground-

water (ft) 

Ground-

water 

Elevation                  

(ft 

NAVD88)

DW-3R* 13.63 5.21 8.42 4.84 8.79 4.48 9.15 4.85 8.78 4.56 9.07 5.35 8.28

DW-4R 14.00 5.58 8.42 5.15 8.85 4.82 9.18 5.19 8.81 4.91 9.09 5.68 8.32

SB-7 14.05 5.66 8.39 5.23 8.82 4.86 9.19 5.30 8.75 5.02 9.03 5.85 8.20

SB-8 14.19 6.28 7.91 5.80 8.39 5.33 8.86 5.82 8.37 5.71 8.48 6.38 7.81

B-25 14.12 -- -- -- -- -- -- 5.66 8.46 5.41 8.71 6.17 7.95

Staff Gauge 15.94 -- -- -- -- -- -- 6.05 9.89 8.85 7.09 8.40 7.54

21MW-1 13.44 -- -- -- -- -- -- 4.10 9.34 4.05 9.39 4.87 8.57

21MW-2 13.72 -- -- -- -- -- -- 5.10 8.62 5.00 8.72 5.78 7.94

Notes:  
1  

N rim PVC (wells), marked measurement reference point (stream gauge), or ground surface (vibrating wire piezometers) in ft NAVD88**

*Well has been damaged and casing is not vertical

** Groundwater elevation measurement collected at time of sampling.  Other groundwater elevation measurements are synchronous.

-- Not measured.

August 25, 2022September 23, 2019 December 17, 2019 April 1, 2020
February 22 and 23, 

2022

Table 1.  Groundwater Elevations, King County Metro South Facilities, 11911 E Marginal Way S, Tukwila, WA. 

May 10, 2022

553-1521-242 (31.204)
Table 1 Groundwater Elevations



Table 2. Summary of Groundwater Analytical Results, King County Metro South Facilities Groundwater Monitoring Tukwila, Washington

Sample I.D.
DW-1 DW-2 DW-3 DW-3R DW-4 DW-4 Dup DW-4R DW-4R Dup SB-5 SB-6 SB-7 SB-8 21MW-1 21MW-1 Dup 21MW-2 21MW-2 Dup

NWTPH-Gx (µg/L)

Gasoline 10/11/1994 800/1,000
b

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <100 -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <100 -- -- <100 -- -- -- <100 <400 -- -- -- --

12/17/2019 -- -- -- <50 -- -- <50 -- -- -- <50 <50 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- <100 -- <100 --

2/22/2022 -- -- -- <100 -- -- <100 -- -- -- <100 <500 <100 -- <100 <100

5/10/2022 -- -- -- <100 -- -- <100 -- -- -- <100 <100 <100 <100 <100 --

8/25/2022 -- -- -- <100 -- -- <100 <100 -- -- <100 <100 <100 -- <100 --

NWTPH-Dx (mg/L)

Diesel 10/11/1994 0.5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- <0.2 <0.2 0.55 0.495 -- -- -- --

4/23/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <0.26 -- -- <0.27 -- -- -- <0.28 0.47 -- -- -- --

12/17/2019 -- -- -- <0.0499 -- -- <0.0497 -- -- -- <0.0498 <0.0498 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- <0.05 -- 0.096 x --

2/22/2022 -- -- -- <0.05 -- -- 0.058 x -- -- 0.059 x 0.350 x 0.150 x -- 0.270 x 0.250 x

5/10/2022 -- -- -- 0.130 x -- -- 0.080 x -- -- 0.071 x 0.150 x 0.160 x 0.140 x 0.180 x --

8/25/2022 -- -- -- 0.100 x -- -- 0.053 x 0.063 x -- -- <0.05 0.440 x 0.140 x -- 0.240 x --

Diesel w/ SGC 1/5/2022 0.5 -- -- -- -- -- -- -- -- -- -- -- -- <0.05 -- <0.05 --

2/3/2022 -- -- -- <0.05 -- -- <0.05 -- -- -- <0.05 <0.05 <0.05 -- <0.05 <0.05

05/10/22 -- -- -- <0.05 -- -- <0.05 -- -- -- <0.05 <0.05 <0.05 <0.05 <0.05 --

08/25/22 -- -- -- <0.05 -- -- <0.05 <0.05 -- -- <0.05 <0.05 <0.05 -- 0.065 x --

Lube Oil 10/11/1994 0.5 <0.2 <0.2 <0.2 -- <0.2 <0.2 -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- <0.2 0 0.723 0.326 -- -- -- --

4/23/1997 -- -- -- -- <0.5 -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <0.41 -- -- <0.43 -- -- -- <0.44 0.67 -- -- -- --

12/17/2019 -- -- -- <0.0998 -- -- <0.0994 -- -- -- <0.0997 0.399 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- <0.25 -- <0.25 --

2/22/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 0.310 x <0.25 -- <0.25 <0.25

05/10/22 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 0.25 <0.25 <0.25 <0.25 --

08/25/22 -- -- -- <0.25 -- -- <0.25 <0.25 -- -- <0.25 0.490 x <0.25 -- <0.25 --

Lube Oil w/ SGC 1/5/2022 0.5 -- -- -- -- -- -- -- -- -- -- -- -- <0.25 -- <0.25 --

2/22/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 <0.25 <0.25 -- <0.25 <0.25

05/10/22 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 <0.25 <0.25 <0.25 <0.25 --

08/25/22 -- -- -- <0.25 -- -- <0.25 <0.25 -- -- <0.25 <0.25 <0.25 -- <0.25 --

BTEX (µg/L)

Benzene 10/11/1994 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- 9.5 -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- <0.35 -- <0.35 --

2/22/2022 -- -- -- <0.35 -- -- <0.35 -- -- -- <0.35 <0.35 <0.35 -- <0.35 <0.35

5/10/2022 -- -- -- <0.35 -- -- <0.35 -- -- -- <0.35 <0.35 <0.35 <0.35 <0.35 --

8/25/2022 -- -- -- <0.35 -- -- <0.35 <0.35 -- -- <0.35 <0.35 <0.35 -- <0.35 --

Toluene 10/11/1994 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- 2.3 -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 <1 <1 --

8/25/2022 -- -- -- <1 -- -- <1 <1 -- -- <1 <1 <1 -- <1 --

Ethylbenzene 10/11/1994 700 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <1 -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 <1 <1 --

8/25/2022 -- -- -- <1 -- -- <1 <1 -- -- <1 <1 <1 -- <1 --

m,p-Xylene 10/11/1994 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <1 -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- <2 -- <2 --

2/22/2022 -- -- -- <2 -- -- <2 -- -- -- <2 <2 <2 -- <2 <2

05/10/22 -- -- -- <2 -- -- <2 -- -- -- <2 <2 <2 <2 <2 --

08/25/22 -- -- -- <2 -- -- <2 <2 -- -- <2 <2 <2 -- <2 --

o-xylene 10/11/1994 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <1 -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 <1 <1 --

8/25/2022 -- -- -- <1 -- -- <1 <1 -- -- <1 <1 <1 -- <1 --

Naphthalene (µg/L) 10/11/1994 160

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/17/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 <1 <1 --

8/25/2022 -- -- -- <1 -- -- <1 <1 -- -- <1 <1 <1 -- <1 --

Lead (µg/L)

Lead 10/11/1994 15 <3 <3 <3 -- <3 <3 -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/17/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/22/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/10/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/25/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:

Bold values exceed MTCA Method A cleanup levels.
a
  Washington Administrative Code Chapter 173-340, Model Toxics Control Act (MTCA) Cleanup Regulation, Method A suggested soil cleanup level for groundwater; updated August 15, 2001.

b
  800 µg/L if benzene is present in groundwater; 1,000 µg/L if no detectable benzene in groundwater.

mg/L - milligrams per liter.

µg/L - micrograms per liter.

SGC - silica gel cleanup

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation

--  not analyzed.

< - analyte not detected at or greater than the listed concentration (practical quantitation limit [PQL]).

Date 

Sampled

Method A 

Cleanup Level 
a

King County
553-1521-242 (31.204) Page 1 of 1

September 2022
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FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
September 7, 2022 
 
 
 
Chris Bourgeois, Project Manager 
HWA Geosciences, Inc 
21312 30th Dr SE 
Bothell, WA 98021 
 
Dear Mr Bourgeois: 
 
Included are the results from the testing of material submitted on August 25, 2022 
from the King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 
208400 project.  There are 18 pages included in this report.  Any samples that may 
remain are currently scheduled for disposal in 30 days, or as directed by the Chain of 
Custody document.  If you would like us to return your samples or arrange for long 
term storage at our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Mike Brady (PMX), and Lisa Gilbert (PMX) 
HWA0907R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on August 25, 2022 by Friedman & 
Bruya, Inc. from the HWA Geosciences, Inc King County Metro South Facilities 2021-
062 W031 Task 200.02 project.  Samples were logged in under the laboratory ID’s listed 
below. 
 
Laboratory ID HWA Geosciences, Inc 
208400 -01 21MW-1 
208400 -02 21MW-2 
208400 -03 21MW-3 
208400 -04 DW-3R 
208400 -05 DW-4R 
208400 -06 SB-7 
208400 -07 SB-8 
208400 -08 Trip Blanks 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  09/07/22 
Date Received:  08/25/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 208400 
Date Extracted:  08/31/22 
Date Analyzed:  08/31/22 and 09/01/22 
 

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

USING METHOD NWTPH-Gx  
Results Reported as ug/L (ppb) 

 
  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 51-134)  
 
21MW-1 <100 97 
208400-01 
 

21MW-2 <100 102 
208400-02 
 

21MW-3 <100 102 
208400-03 
 

DW-3R <100 99 
208400-04 
 

DW-4R <100 102 
208400-05 
 

SB-7 <100 101 
208400-06 
 
SB-8 <100 98 
208400-07 
 

Trip Blanks <100 101 
208400-08 
 
 
Method Blank <100 100 
02-1757 MB  
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Date of Report:  09/07/22 
Date Received:  08/25/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 208400 
Date Extracted:  08/26/22 
Date Analyzed:  09/01/22 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 

Results Reported as ug/L (ppb) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
21MW-1 <50  <250  83 
208400-01 
 
21MW-2 65 x <250 94 
208400-02 
 
21MW-3 <50 <250 93 
208400-03 
 
DW-3R <50 <250 96 
208400-04 
 
DW-4R <50 <250 84 
208400-05 
 
SB-7 <50 <250 91 
208400-06 
 
SB-8 <50 <250 83 
208400-07 
 
 
Method Blank <50 <250 93 
02-2040 MB  
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Date of Report:  09/07/22 
Date Received:  08/25/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 208400 
Date Extracted:  08/26/22 
Date Analyzed:  08/26/22 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
21MW-1 140 x <250  85 
208400-01 
 
21MW-2 240 x <250  95 
208400-02 
 
21MW-3 63 x <250  82 
208400-03 
 
DW-3R 100 x <250  95 
208400-04 
 
DW-4R 53 x <250  90 
208400-05 
 
SB-7 <50  <250  92 
208400-06 
 
SB-8 440 x 490 x 81 
208400-07 
 
 
Method Blank <50 <250 86 
02-2040 MB  
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21MW-1 Client: HWA Geosciences, Inc 
Date Received: 08/25/22 Project: King County Metro South Facilities 
Date Extracted: 08/27/22 Lab ID: 208400-01 
Date Analyzed: 08/27/22 Data File: 082710.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: JCM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 78 126 
Toluene-d8 93 84 115 
4-Bromofluorobenzene 98 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21MW-2 Client: HWA Geosciences, Inc 
Date Received: 08/25/22 Project: King County Metro South Facilities 
Date Extracted: 08/27/22 Lab ID: 208400-02 
Date Analyzed: 08/27/22 Data File: 082711.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: JCM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 78 126 
Toluene-d8 94 84 115 
4-Bromofluorobenzene 98 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: 21MW-3 Client: HWA Geosciences, Inc 
Date Received: 08/25/22 Project: King County Metro South Facilities 
Date Extracted: 08/27/22 Lab ID: 208400-03 
Date Analyzed: 08/27/22 Data File: 082712.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: JCM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 95 78 126 
Toluene-d8 94 84 115 
4-Bromofluorobenzene 97 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: DW-3R Client: HWA Geosciences, Inc 
Date Received: 08/25/22 Project: King County Metro South Facilities 
Date Extracted: 08/27/22 Lab ID: 208400-04 
Date Analyzed: 08/27/22 Data File: 082713.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: JCM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 96 78 126 
Toluene-d8 98 84 115 
4-Bromofluorobenzene 96 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: DW-4R Client: HWA Geosciences, Inc 
Date Received: 08/25/22 Project: King County Metro South Facilities 
Date Extracted: 08/27/22 Lab ID: 208400-05 
Date Analyzed: 08/27/22 Data File: 082714.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: JCM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 78 126 
Toluene-d8 95 84 115 
4-Bromofluorobenzene 100 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: SB-7 Client: HWA Geosciences, Inc 
Date Received: 08/25/22 Project: King County Metro South Facilities 
Date Extracted: 08/27/22 Lab ID: 208400-06 
Date Analyzed: 08/27/22 Data File: 082715.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: JCM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 78 126 
Toluene-d8 95 84 115 
4-Bromofluorobenzene 98 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: SB-8 Client: HWA Geosciences, Inc 
Date Received: 08/25/22 Project: King County Metro South Facilities 
Date Extracted: 08/27/22 Lab ID: 208400-07 
Date Analyzed: 08/27/22 Data File: 082716.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: JCM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 96 78 126 
Toluene-d8 91 84 115 
4-Bromofluorobenzene 96 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: Trip Blanks Client: HWA Geosciences, Inc 
Date Received: 08/25/22 Project: King County Metro South Facilities 
Date Extracted: 08/27/22 Lab ID: 208400-08 
Date Analyzed: 08/27/22 Data File: 082717.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: JCM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 96 78 126 
Toluene-d8 91 84 115 
4-Bromofluorobenzene 96 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: Method Blank Client: HWA Geosciences, Inc 
Date Received: Not Applicable Project: King County Metro South Facilities 
Date Extracted: 08/27/22 Lab ID: 02-1951 mb 
Date Analyzed: 08/27/22 Data File: 082709.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: JCM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 98 78 126 
Toluene-d8 91 84 115 
4-Bromofluorobenzene 96 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Date of Report:  09/07/22 
Date Received:  08/25/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 208400 
 

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

USING METHOD NWTPH-Gx  
 
Laboratory Code:  208396-05 Matrix Spike 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Gasoline ug/L (ppb) 1,000 1,092 93  94  53-117 1  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline ug/L (ppb) 1,000 99 69-134 
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Date of Report:  09/07/22 
Date Received:  08/25/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 208400 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  208373-02 (Matrix Spike)  Silica Gel 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 <50 112 104 50-150 7 
 
Laboratory Code:  Laboratory Control Sample  Silica Gel  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended ug/L (ppb) 2,500 116 63-142 
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Date of Report:  09/07/22 
Date Received:  08/25/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 208400 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  208373-02 (Matrix Spike)  
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 <50 132 116 50-150 13 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended ug/L (ppb) 2,500 116 63-142 
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Date of Report:  09/07/22 
Date Received:  08/25/22 
Project:  King County Metro South Facilities 2021-062 W031 Task 200.02, F&BI 208400 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260D  

 
Laboratory Code:  208400-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 10 <0.35 107  50-150 
Toluene ug/L (ppb) 10 <1 110  50-150 
Ethylbenzene ug/L (ppb) 10 <1 104  50-150 
m,p-Xylene ug/L (ppb) 20 <2 104  50-150 
o-Xylene ug/L (ppb) 10 <1 105  50-150 
Naphthalene ug/L (ppb) 10 <1 99  50-150 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene ug/L (ppb) 10 104  92  70-130 12 
Toluene ug/L (ppb) 10 109  99  70-130 10 
Ethylbenzene ug/L (ppb) 10 101  92  70-130 9 
m,p-Xylene ug/L (ppb) 20 101  92  70-130 9 
o-Xylene ug/L (ppb) 10 103  93  70-130 10 
Naphthalene ug/L (ppb) 10 96  87  70-130 10 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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

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

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

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

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

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

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

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

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

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

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

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

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

  

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

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
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December 9, 2022 

HWA Project No. 2021-062-22 

 

King County Metro Transit Capital Division  
Transit Real Estate and Environmental  
201 South Jackson Street, M.S. KSC-TR-0431  
Seattle, WA 98104-3856  

 

Attention: John Greene  

Subject:   2022 Quarter 4 Groundwater Sampling Event Memorandum  

 King County Metro Transit - South Facilities  

 Tukwila, Washington  

  

Dear Mr. Greene,  

As approved in the Contract E00635E19 Work Order #31 scope, HWA GeoSciences Inc (HWA) 

has completed the fourth 2022 quarterly monitoring event at the King County Metro Transit - 

South Facilities / Annex (South Facilities) addressed at 11911 East Marginal Way South, 

Tukwila, Washington (as shown on Figure 1). The site is known as Washington State 

Department of Ecology (Ecology) Cleanup Site Identification number 7790 and Voluntary 

Cleanup Program (VCP) number NW3301. This memorandum includes a brief summary of 

quarterly groundwater monitoring completed as part of the Work Order #31 scope. This work 

task was coordinated by HWA as part of HWA’s contract with Parametrix for environmental 

services.   

 

GROUNDWATER MONITORING WELL SAMPLING  

On November 1, 2022, HWA collected groundwater samples from monitoring wells DW-3R, 

DW-4R, SB-7, SB-8, 21MW-1, and 21MW-2. Well locations are shown on Figure 2.  

Prior to the start of low-flow purging, depth to groundwater was measured and recorded at each 

of the above wells, as well as at the stream gauge and well B-25. Depth to groundwater 

measurements are presented on the field data sheets included in Appendix A. Groundwater 

elevations are presented in Table 1 along with data from the previous events. An interpreted 

potentiometric surface map for the monitoring event is provided in Figure 3. 

Groundwater samples were collected using low-flow purging and sampling techniques with a 

peristaltic pump and new polyethylene tubing. During purging, field parameters of pH, specific 



December 9, 2022 
HWA Project No. 2062-062-22 

  

 

Page 2 of 3 
  HWA GEOSCIENCES INC. 

conductance, oxidation-reduction potential, dissolved oxygen, and temperature were measured 

until stabilization was achieved. Any field indications of contamination including odor, 

discoloration, and/or sheen that were observed are documented on the field sampling sheets 

included in Appendix A. Groundwater samples were collected in analysis-appropriate, clean, 

laboratory supplied containers and placed in a cooler with ice. Samples were kept in a cooler 

with ice and held at temperatures below 6 degrees Celsius until submittal to the laboratory for 

analysis with standard turnaround time. Analytical results are summarized in Table 2, and copies 

of the final laboratory report including the chain-of custody document and chromatograms are 

included in Appendix B.  

Samples were analyzed by Friedman & Bruya, Inc. in Seattle, Washington for gasoline range 

total petroleum hydrocarbons (TPH) by Method NWTPH-Gx; diesel and oil-range TPH by 

Method NWTPH-Dx (both with and without silica gel cleanup); and benzene, toluene, 

ethylbenzene, xylenes, and naphthalene (BTEXN) by EPA Method 8260D. All samples were 

analyzed within method specific holding times. 

 

RESULTS 

Analytical results for the fourth 2022 quarterly monitoring event, along with data from previous 

events are summarized in Table 2, and the laboratory report with chromatograms can be found in 

Appendix B. Fourth quarter analytical results indicate that diesel- and oil-range TPH were 

detected below MTCA cleanup levels in wells DW-4R, 21MW-1, and 21MW-2. Concentrations 

of diesel- and oil-range TPH were above the MTCA cleanup level in well SB-8. However, these 

samples were all x-flagged by the laboratory indicating that the diesel and oil results did not 

match the fuel standard since the diesel-range hydrocarbon fingerprint appears slightly shifted 

toward the right (longer retention) and overlapping with the heavier oil-range hydrocarbons.  

These samples were also analyzed using silica gel cleanup treatment, which removes polar 

compounds and resulted in no diesel or oil-range TPH detections except for the sample analyzed 

from SB-8 and associated blind duplicate sample identified as 21MW-3. The SB-8 sample 

analyzed using silica gel cleanup treatment had oil-range TPH detected at 0.27 milligrams per 

liter (mg/L) and a diesel-range TPH detection of 0.12 mg/L, which were lower than the 0.67 

mg/L oil-range detection and 0.44 mg/L diesel-range detections in this sample without the silica 

gel cleanup treatment. The 21MW-3 sample (duplicate of SB-8) analyzed using silica gel 

cleanup treatment detected diesel-range TPH at 0.12 mg/L, which was lower than the 0.49 mg/L 

diesel detection in this sample without the silica gel cleanup treatment. Oil-range TPH was not 

detected above the reporting limit in the 21MW-3 sample analyzed using silica gel cleanup 

treatment. Based on the data presented in previous reports, the TPH detected likely reflects 

biogenic interference from the natural peat deposits in the area in addition to a minor amount of 

very weathered petroleum hydrocarbons.   
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FUTURE GROUNDWATER MONITORING   

Recommendations concerning future groundwater monitoring at the site will be provided in the 

Remedial Investigation Addendum Report. 

          
◆
            

We appreciate the opportunity to provide environmental services on this project. Should you 

have any questions or comments, or if we may be of further service, please do not hesitate to 

contact the undersigned at your convenience.  

Sincerely,  

HWA GeoSciences Inc.  

  

 

Chris Bourgeois    Nicole Kapise   

Staff Geologist    Senior Environmental Geologist  

 

FIGURES (Following Text)  

Figure 1    Site Map  

Figure 2     Locations Map  

Figure 3     Potentiometric Surface Map, November 1, 2022 

 

TABLES (Following Text)   

Table 1     Groundwater Elevation Data 

Table 2    Groundwater Sampling Results  

   

Appendices:   

Appendix A    November 2022 Field Data Sheets  

Appendix B    November 2022 Lab Report  
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Well

Reference 

Elevation
1

Depth to 

Ground-

water (ft)

Ground-

water 

Elevation                

(ft 

NAVD88) 

Depth to 

Ground-

water (ft)

Ground-

water 

Elevation                

(ft 

NAVD88) 

Depth to 

Ground-

water (ft)

Ground-

water 

Elevation                   

(ft 

NAVD88)        

Depth to 

Ground-

water** 

(ft)

Ground-

water 

Elevation**                  

(ft NAVD88)

Depth to 

Ground-

water** (ft) 

Ground-

water 

Elevation**                  

(ft 

NAVD88)

Depth to 

Groundwater (ft) 

(time-synch)

Groundwater 

Elevation                  

(ft NAVD88)           

(time-synch)

Depth to 

Groundwater (ft) 

(time-synch)

Groundwater 

Elevation                  

(ft NAVD88)           

(time-synch)

DW-3R* 13.63 5.21 8.42 4.84 8.79 4.48 9.15 4.85 8.78 4.56 9.07 4.52 9.11 5.07 8.56

DW-4R 14.00 5.58 8.42 5.15 8.85 4.82 9.18 5.19 8.81 4.91 9.09 4.89 9.11 5.40 8.60

SB-7 14.05 5.66 8.39 5.23 8.82 4.86 9.19 5.30 8.75 5.02 9.03 5 9.05 5.55 8.50

SB-8 14.19 6.28 7.91 5.80 8.39 5.33 8.86 5.82 8.37 5.71 8.48 5.35 8.84 6.33 7.86

B-25 14.12 -- -- -- -- -- -- 5.66 8.46 5.41 8.71 5.41 8.71 5.97 8.15

Staff Gauge 15.94 -- -- -- -- -- -- 6.05 9.89 8.85 7.09 8.85 7.09 8.77 7.17

21MW-1 13.44 -- -- -- -- -- -- 4.10 9.34 4.05 9.39 4.41 9.03 4.70 8.74

21MW-2 13.72 -- -- -- -- -- -- 5.10 8.62 5.00 8.72 5.11 8.61 5.67 8.05

Notes:  
1  

N rim PVC (wells) or marked measurement reference point (stream gauge), in ft NAVD88**

*Well has been damaged and casing is not vertical

** Groundwater elevation measurement collected at time of sampling.  Other groundwater elevation measurements are synchronous.

-- Not measured.

Table 1.  Groundwater Elevations, King County Metro South Facilities, 11911 E Marginal Way S, Tukwila, WA. 

May 10, 2022 November 1, 2022August 25, 2022September 23, 2019 December 17, 2019 April 1, 2020
February 22 and 23, 

2022

553-1521-242 (31.204)

Table 1 Groundwater Elevations.xls



Table 2. Summary of Groundwater Analytical Results, King County Metro South Facilities Groundwater Monitoring Tukwila, Washington

Sample I.D.
DW-1 DW-2 DW-3 DW-3R DW-4 DW-4 Dup DW-4R DW-4R Dup SB-5 SB-6 SB-7 SB-8 SB-8 Dup 21MW-1 21MW-1 Dup 21MW-2 21MW-2 Dup

NWTPH-Gx (µg/L)

Gasoline 10/11/1994 800/1,000
b

-- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <100 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <100 -- -- <100 -- -- -- <100 <400 -- -- -- -- --

12/17/2019 -- -- -- <50 -- -- <50 -- -- -- <50 <50 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <100 -- <100 --

2/22/2022 -- -- -- <100 -- -- <100 -- -- -- <100 <500 -- <100 -- <100 <100

5/10/2022 -- -- -- <100 -- -- <100 -- -- -- <100 <100 -- <100 <100 <100 --

8/25/2022 -- -- -- <100 -- -- <100 <100 -- -- <100 <100 -- <100 -- <100 --

11/1/2022 -- -- -- <100 -- -- <100 -- -- -- <100 <100 <100 <100 -- <100 --

NWTPH-Dx (mg/L)

Diesel 10/11/1994 0.5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- <0.2 <0.2 0.55 0.495 -- -- -- -- --

4/23/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <0.26 -- -- <0.27 -- -- -- <0.28 0.47 -- -- -- -- --

12/17/2019 -- -- -- <0.0499 -- -- <0.0497 -- -- -- <0.0498 <0.0498 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <0.05 -- 0.096 x --

2/22/2022 -- -- -- <0.05 -- -- 0.058 x -- -- -- 0.059 x 0.35 x -- 0.15 x -- 0.27 x 0.25 x

5/10/2022 -- -- -- 0.13 x -- -- 0.080 x -- -- -- 0.071 x 0.15 x -- 0.16 x 0.14 x 0.18 x --

8/25/2022 -- -- -- 0.10 x -- -- 0.053 x 0.063 x -- -- <0.050 0.44 x -- 0.14 x -- 0.24 x --

11/1/2022 -- -- -- <0.10 -- -- 0.10 x -- -- -- <0.100 0.44 x 0.49 x 0.19 x -- 0.30 x --

Diesel w/ SGC 1/5/2022 0.5 -- -- -- -- -- -- -- -- -- -- -- -- -- <0.050 -- <0.050 --

2/3/2022 -- -- -- <0.050 -- -- <0.050 -- -- -- <0.050 <0.050 -- <0.050 -- <0.050 <0.050

5/10/2022 -- -- -- <0.050 -- -- <0.050 -- -- -- <0.050 <0.050 -- <0.050 <0.050 <0.050 --

8/25/2022 -- -- -- <0.050 -- -- <0.050 <0.050 -- -- <0.050 <0.050 -- <0.050 -- 0.065 x --

11/1/2022 -- -- -- <0.10 -- -- <0.10 -- -- -- <0.10 0.12 0.12 <0.10 -- <0.10 --

Lube Oil 10/11/1994 0.5 <0.2 <0.2 <0.2 -- <0.2 <0.2 -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- <0.2 0 0.723 0.326 -- -- -- -- --

4/23/1997 -- -- -- -- <0.5 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <0.41 -- -- <0.43 -- -- -- <0.44 0.67 -- -- -- -- --

12/17/2019 -- -- -- <0.0998 -- -- <0.0994 -- -- -- <0.0997 0.399 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <0.25 -- <0.25 --

2/22/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 0.31 x -- <0.25 -- <0.25 <0.25

5/10/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 <0.25 -- <0.25 <0.25 <0.25 --

8/25/2022 -- -- -- <0.25 -- -- <0.25 <0.25 -- -- <0.25 0.49 x -- <0.25 -- <0.25 --

11/1/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 0.67 x 0.61 x <0.25 -- 0.29 x --

Lube Oil w/ SGC 1/5/2022 0.5 -- -- -- -- -- -- -- -- -- -- -- -- -- <0.25 -- <0.25 --

2/22/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 <0.25 -- <0.25 -- <0.25 <0.25

5/10/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 <0.25 -- <0.25 <0.25 <0.25 --

8/25/2022 -- -- -- <0.25 -- -- <0.25 <0.25 -- -- <0.25 <0.25 -- <0.25 -- <0.25 --

11/1/2022 -- -- -- <0.25 -- -- <0.25 -- -- -- <0.25 0.27 <0.25 <0.25 -- <0.25 --

BTEX (µg/L)

Benzene 10/11/1994 5 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- 9.5 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <0.35 -- <0.35 --

2/22/2022 -- -- -- <0.35 -- -- <0.35 -- -- -- <0.35 <0.35 -- <0.35 -- <0.35 <0.35

5/10/2022 -- -- -- <0.35 -- -- <0.35 -- -- -- <0.35 <0.35 -- <0.35 <0.35 <0.35 --

8/25/2022 -- -- -- <0.35 -- -- <0.35 <0.35 -- -- <0.35 <0.35 -- <0.35 -- <0.35 --

11/1/2022 -- -- -- <0.35 -- -- <0.35 -- -- -- <0.35 <0.35 <0.35 <0.35 -- <0.35 --

Toluene 10/11/1994 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- 2.3 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 <1 <1 --

8/25/2022 -- -- -- <1 -- -- <1 <1 -- -- <1 <1 -- <1 -- <1 --

11/1/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 <1 -- <1 --

Ethylbenzene 10/11/1994 700 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <1 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 <1 <1 --

8/25/2022 -- -- -- <1 -- -- <1 <1 -- -- <1 <1 -- <1 -- <1 --

11/1/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 <1 -- <1 --

m,p-Xylene 10/11/1994 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <1 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <2 -- <2 --

2/22/2022 -- -- -- <2 -- -- <2 -- -- -- <2 <2 -- <2 -- <2 <2

5/10/2022 -- -- -- <2 -- -- <2 -- -- -- <2 <2 -- <2 <2 <2 --

8/25/2022 -- -- -- <2 -- -- <2 <2 -- -- <2 <2 -- <2 -- <2 --

11/1/2022 -- -- -- <2 -- -- <2 -- -- -- <2 <2 <2 <2 -- <2 --

o-xylene 10/11/1994 1,000 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- <1 -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <4 -- -- -- -- --

12/17/2019 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 <1 <1 --

8/25/2022 -- -- -- <1 -- -- <1 <1 -- -- <1 <1 -- <1 -- <1 --

11/1/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 <1 -- <1 --

Naphthalene (µg/L) 10/11/1994 160 --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/17/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- <1 -- <1 --

2/22/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 -- <1 <1

5/10/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 -- <1 <1 <1 --

8/25/2022 -- -- -- <1 -- -- <1 <1 -- -- <1 <1 -- <1 -- <1 --

11/1/2022 -- -- -- <1 -- -- <1 -- -- -- <1 <1 <1 <1 -- <1 --

Lead (µg/L)

Lead 10/11/1994 15 <3 <3 <3 -- <3 <3 -- -- -- -- -- -- -- -- -- -- --

12/19/1994 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

4/23/1997 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

9/23/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

12/17/2019 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

1/5/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

2/22/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

5/10/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

8/25/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

11/1/2022 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --

Notes:

Bold values exceed MTCA Method A cleanup levels.
a
  Washington Administrative Code Chapter 173-340, Model Toxics Control Act (MTCA) Cleanup Regulation, Method A suggested soil cleanup level for groundwater; updated August 15, 2001.

b
  800 mg/L if benzene is present in groundwater; 1,000 mg/L if no detectable benzene in groundwater.

mg/L - milligrams per liter.

mg/L - micrograms per liter.

SGC - silica gel cleanup

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation

--  not analyzed.

< - analyte not detected at or greater than the listed concentration (practical quantitation limit [PQL]).

Date 

Sampled

Method A 

Cleanup Level 
a

King County

553-1521-242 (31.204) Page 1 of 1
December2022
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ENVIRONMENTAL CHEMISTS 
 

James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
November 21, 2022 
 
 
 
Nicole Kapise, Project Manager 
HWA Geosciences, Inc 
21312 30th Dr SE 
Bothell, WA 98021 
 
Dear Ms Kapise: 
 
Included is the amended report from the testing of material submitted on November 2, 
2022 from the King County Metro South Facilities 2021-062-W031 Task 200.02, F&BI 
211024 project.  “x” qualifiers were added to the non silica gel treated NWTPH-Dx 
results of sample SB-8. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Chris Bourgeois, Mike Brady (PMX), Lisa Gilbert (PMX) 
HWA1114R.DOC 
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James E. Bruya, Ph.D. 3012 16th Avenue West 
Yelena Aravkina, M.S. Seattle, WA 98119-2029 
Michael Erdahl, B.S. (206) 285-8282 
Vineta Mills, M.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
November 14, 2022 
 
 
 
Nicole Kapise, Project Manager 
HWA Geosciences, Inc 
21312 30th Dr SE 
Bothell, WA 98021 
 
Dear Ms Kapise: 
 
Included are the results from the testing of material submitted on November 2, 2022 
from the King County Metro South Facilities 2021-062-W031 Task 200.02, F&BI 
211024 project.  There are 18 pages included in this report.  Any samples that may 
remain are currently scheduled for disposal in 30 days, or as directed by the Chain of 
Custody document.  If you would like us to return your samples or arrange for long 
term storage at our offices, please contact us as soon as possible. 
 
We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 
 
Sincerely, 
 
FRIEDMAN & BRUYA, INC. 

 
Michael Erdahl 
Project Manager 
 
Enclosures 
c:  Chris Bourgeois, Mike Brady (PMX), Lisa Gilbert (PMX) 
HWA1114R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 2, 2022 by Friedman 
& Bruya, Inc. from the HWA Geosciences, Inc King County Metro South Facilities 
2021-062-W031 Task 200.02 project.  Samples were logged in under the laboratory ID’s 
listed below. 
 
Laboratory ID HWA Geosciences, Inc 
211024 -01 21MW-1 
211024 -02 21MW-2 
211024 -03 21MW-3 
211024 -04 DW-3R 
211024 -05 DW-4R 
211024 -06 SB-7 
211024 -07 SB-8 
211024 -08 TRIP BLANKS 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  11/14/22 
Date Received:  11/02/22 
Project:  King County Metro South Facilities 2021-062-W031 Task 200.02, F&BI 211024 
Date Extracted:  11/02/22 
Date Analyzed:  11/02/22 
 

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

USING METHOD NWTPH-Gx  
Results Reported as ug/L (ppb) 

 
  Surrogate 
Sample ID Gasoline Range (% Recovery) 
Laboratory ID  (Limit 51-134)  
 
21MW-1 <100 88 
211024-01 
 

21MW-2 <100 87 
211024-02 
 

21MW-3 <100 88 
211024-03 
 

DW-3R <100 88 
211024-04 
 

DW-4R <100 87 
211024-05 
 

SB-7 <100 85 
211024-06 
 

SB-8 <100 88 
211024-07 
 

TRIP BLANKS <100 86 
211024-08 
 
 

Method Blank <100 88 
02-2579 MB  
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 3 

 
Date of Report:  11/14/22 
Date Received:  11/02/22 
Project:  King County Metro South Facilities 2021-062-W031 Task 200.02, F&BI 211024 
Date Extracted:  11/09/22 
Date Analyzed:  11/09/22 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

Sample Extracts Passed Through a  
Silica Gel Column Prior to Analysis 

Results Reported as ug/L (ppb) 
 

 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
21MW-1 <100 <250  130 
211024-01 
 
21MW-2 <100 <250  120 
211024-02 
 
21MW-3 120  <250  82 
211024-03 
 
DW-3R <100 <250  130 
211024-04 
 
DW-4R <100 <250  130 
211024-05 
 
SB-7 <100 <250  140 
211024-06 
 
SB-8 120  270  67 
211024-07 
 
 
Method Blank <100 <250 120 
02-2689 MB  
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Date of Report:  11/14/22 
Date Received:  11/02/22 
Project:  King County Metro South Facilities 2021-062-W031 Task 200.02, F&BI 211024 
Date Extracted:  11/03/22 
Date Analyzed:  11/03/22 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  
Results Reported as ug/L (ppb) 

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 41-152) 
 
21MW-1 190 x <250  109 
211024-01 
 
21MW-2 300 x 290 x 128 
211024-02 
 
21MW-3 490 x 610 x 84 
211024-03 
 
DW-3R <100 <250  125 
211024-04 
 
DW-4R 100 x <250  121 
211024-05 
 
SB-7 <100 <250  140 
211024-06 
 
SB-8 440 x 670 x 65 
211024-07 
 
 
Method Blank <100 <250 120 
02-2689 MB  
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: 21MW-1 Client: HWA Geosciences, Inc 
Date Received: 11/02/22 Project: King County Metro South Facilities 
Date Extracted: 11/02/22 Lab ID: 211024-01 
Date Analyzed: 11/02/22 Data File: 110216.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 104 86 113 
Toluene-d8 97 88 114 
4-Bromofluorobenzene 96 88 112 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: 21MW-2 Client: HWA Geosciences, Inc 
Date Received: 11/02/22 Project: King County Metro South Facilities 
Date Extracted: 11/02/22 Lab ID: 211024-02 
Date Analyzed: 11/02/22 Data File: 110217.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 86 113 
Toluene-d8 96 88 114 
4-Bromofluorobenzene 105 88 112 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: 21MW-3 Client: HWA Geosciences, Inc 
Date Received: 11/02/22 Project: King County Metro South Facilities 
Date Extracted: 11/02/22 Lab ID: 211024-03 
Date Analyzed: 11/02/22 Data File: 110218.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 86 113 
Toluene-d8 97 88 114 
4-Bromofluorobenzene 106 88 112 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: DW-3R Client: HWA Geosciences, Inc 
Date Received: 11/02/22 Project: King County Metro South Facilities 
Date Extracted: 11/02/22 Lab ID: 211024-04 
Date Analyzed: 11/02/22 Data File: 110219.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 86 113 
Toluene-d8 96 88 114 
4-Bromofluorobenzene 105 88 112 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: DW-4R Client: HWA Geosciences, Inc 
Date Received: 11/02/22 Project: King County Metro South Facilities 
Date Extracted: 11/02/22 Lab ID: 211024-05 
Date Analyzed: 11/02/22 Data File: 110220.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 86 113 
Toluene-d8 95 88 114 
4-Bromofluorobenzene 103 88 112 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: SB-7 Client: HWA Geosciences, Inc 
Date Received: 11/02/22 Project: King County Metro South Facilities 
Date Extracted: 11/02/22 Lab ID: 211024-06 
Date Analyzed: 11/02/22 Data File: 110221.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 86 113 
Toluene-d8 96 88 114 
4-Bromofluorobenzene 106 88 112 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: SB-8 Client: HWA Geosciences, Inc 
Date Received: 11/02/22 Project: King County Metro South Facilities 
Date Extracted: 11/02/22 Lab ID: 211024-07 
Date Analyzed: 11/02/22 Data File: 110222.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 100 86 113 
Toluene-d8 97 88 114 
4-Bromofluorobenzene 104 88 112 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: TRIP BLANKS Client: HWA Geosciences, Inc 
Date Received: 11/02/22 Project: King County Metro South Facilities 
Date Extracted: 11/02/22 Lab ID: 211024-08 
Date Analyzed: 11/02/22 Data File: 110213.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 99 86 113 
Toluene-d8 96 88 114 
4-Bromofluorobenzene 106 88 112 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Analysis For Volatile Compounds By EPA Method 8260D Dual Acquisition 
 
Client Sample ID: Method Blank Client: HWA Geosciences, Inc 
Date Received: Not Applicable Project: King County Metro South Facilities 
Date Extracted: 11/02/22 Lab ID: 02-2624 mb 
Date Analyzed: 11/02/22 Data File: 110207.D 
Matrix: Water Instrument: GCMS11 
Units: ug/L (ppb) Operator: LM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 106 78 126 
Toluene-d8 103 84 115 
4-Bromofluorobenzene 97 72 130 
 
 Concentration 
Compounds: ug/L (ppb) 
 
Benzene <0.35 
Toluene <1 
Ethylbenzene <1 
m,p-Xylene <2 
o-Xylene <1 
Naphthalene <1 
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Date of Report:  11/14/22 
Date Received:  11/02/22 
Project:  King County Metro South Facilities 2021-062-W031 Task 200.02, F&BI 211024 
 

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

USING METHOD NWTPH-Gx  
 
Laboratory Code:  211024-01 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Gasoline ug/L (ppb) 1,000 104 69-134 
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Date of Report:  11/14/22 
Date Received:  11/02/22 
Project:  King County Metro South Facilities 2021-062-W031 Task 200.02, F&BI 211024 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample Silica Gel 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 92 96 70-130 4 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 16 

 
Date of Report:  11/14/22 
Date Received:  11/02/22 
Project:  King County Metro South Facilities 2021-062-W031 Task 200.02, F&BI 211024 
 

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

DIESEL EXTENDED USING METHOD NWTPH-Dx  
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Diesel Extended ug/L (ppb) 2,500 80 84 63-142 5 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 17 

 
Date of Report:  11/14/22 
Date Received:  11/02/22 
Project:  King County Metro South Facilities 2021-062-W031 Task 200.02, F&BI 211024 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260D  

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

Percent 
Recovery 

LCSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Benzene ug/L (ppb) 10 100  91  70-130 9 
Toluene ug/L (ppb) 10 98  87  70-130 12 
Ethylbenzene ug/L (ppb) 10 97  86  70-130 12 
m,p-Xylene ug/L (ppb) 20 97  86  70-130 12 
o-Xylene ug/L (ppb) 10 93  80  70-130 15 
Naphthalene ug/L (ppb) 10 88  73  70-130 19 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

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

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

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

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

ip - Recovery fell outside of control limits due to sample matrix effects.  
 

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

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

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

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

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

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

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

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

  

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

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

x - The sample chromatographic pattern does not resemble the fuel standard used for quantitation. 
 
 





























































 

 

Appendix E 
Boring & Monitoring Well Logs 



21B1-9.8 0.0

GM

GP

GP

GM

ML

SM

ML

SM

ML

SM

Concrete pavement, 9 inches thick.
(PORTLAND CEMENT CONCRETE)

No recovery.

Olive brown, very silty angular GRAVEL, moist.
(FILL)

Becomes less silty, crushed cobbles observed.

Pea gravel, moist. Clean.

Pea gravel, moist. Clean.

GRAVEL with rust brown silt, moist.

Dark olive gray SILT. Petroleum odor noted, wet.
(NATIVE ALLUVIUM)

Low recovery.

Dark gray/black silty fine SAND, wet.

Olive gray SILT, moist.

Dark gray/black silty fine SAND, moist.

Olive gray SILT, moist.

Dark gray/black silty fine SAND, moist.

21B1 completed to 15 feet below ground surface (bgs).
Temporary well constructed for reconnaissance groundwater
samples. Temporary well removed and borehole backfilled
12/20/2021.

Slight petroleum odor noted in groundwater.
No PID readings >0.0, odor, or sheen unless noted in
description.

MWELL  2021-062-WO31.GPJ  7/13/22

PROJECT NO.: 2021-062-WO31

King Country Metro South Facilities South Annex

FIGURE:

Bellevue, WA

DRILLING COMPANY:  Cascade Drilling, Inc.

SAMPLING METHOD:  Direct Push

LOCATION:  See Figure 2

DRILLING METHOD:  Geoprobe Track Mounted Rig

DATE STARTED:  12/20/2021

LOGGED BY:  C. Bourgeois
DATE COMPLETED:  12/20/2021

SURFACE ELEVATION:
CASING ELEVATION
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and therefore may not necessarily be indicative of other times and/or locations.
NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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21B2-4 0.0

GM

ML

ML

SM

SW

Concrete pavement, 8 inches thick.
(PORTLAND CEMENT CONCRETE)

No recovery

Silty GRAVEL
(FILL)

Slough

Chocolate brown SILT with long roots, moist, wet at surface.
(NATIVE ALLUVIUM)

Olive brown/gray SILT with roots, moist

Slough.

Olive brown slightly sandy SILT with some organics, moist.

Dark gray/black silty SAND with some organics, moist.

Olive brown slightly sandy SILT with some organics, moist.

Dark gray/black SAND with some organics, moist.

No recovery.

21B2 completed to 15 feet below ground surface (bgs).
Temporary well constructed for reconnaissance groundwater.
Temporary well removed and borehole backfilled 12/20/2021.

No PID readings >0.0, odor, or sheen unless noted in
description.
Groundwater measured at approximately 4.5 feet bgs after
temp well installed.

MWELL  2021-062-WO31.GPJ  7/13/22

PROJECT NO.: 2021-062-WO31

King Country Metro South Facilities South Annex

FIGURE:

Bellevue, WA

DRILLING COMPANY:  Cascade Drilling, Inc.

SAMPLING METHOD:  Direct Push

LOCATION:  See Figure 2

DRILLING METHOD:  Geoprobe Track Mounted Rig

DATE STARTED:  12/20/2021

LOGGED BY:  C. Bourgeois
DATE COMPLETED:  12/20/2021

SURFACE ELEVATION:
CASING ELEVATION

feet

feet

0

5

10

15

D
E

P
T

H
(f

ee
t)

D
E

P
T

H
(f

ee
t)

0

5

10

15

and therefore may not necessarily be indicative of other times and/or locations.
NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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22MW-1-6.5

22MW-1-9.5

0.1

0.0

GW

GM

ML

SM

SM

Concrete pavement, 9 inches thick.
(PORTLAND CEMENT CONCRETE)

No recovery.

Well graded GRAVEL with pieces of crushed cobble, moist.
(FILL)

No recovery.

Silty GRAVEL, wet

Olive gray gravelly SILT, moist.
(NATIVE ALLUVIUM)

Olive/chocolate brown organic SILT, moist.
PID reading of 0.1.

Becomes sandy.

Slough, wet.

Olive brown fine sandy SILT with organics, wet.

Dark olive/chocolate brown slightly sandy SILT with organics,
wet.

Becomes sandier.

Black silty SAND, very few organics, moist.

21MW-1 completed to 15 feet below ground surface (bgs).
Permanent well installed to 15 feet bgs 12/20/2021.

No PID readings >0, odor, or sheen unless noted in
description. Groundwater observed at 6 and 10 feet bgs
during drilling. Groundwater measured at 2.54 feet bgs on
1/5/2022.

MWELL  2021-062-WO31.GPJ  7/13/22

PROJECT NO.: 2021-062-WO31

King Country Metro South Facilities South Annex

FIGURE:

Bellevue, WA

DRILLING COMPANY:  Cascade Drilling, Inc.

SAMPLING METHOD:  Direct Push

LOCATION:  See Figure 2

DRILLING METHOD:  Geoprobe Track Mounted Rig

DATE STARTED:  12/20/2021

LOGGED BY:  C. Bourgeois
DATE COMPLETED:  12/20/2021

SURFACE ELEVATION:
CASING ELEVATION

13.69 feet

13.44 feet
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and therefore may not necessarily be indicative of other times and/or locations.
NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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22MW-2-4.5

22MW-2-10

0.0

0.0

GM

SM

ML

SM

Concrete pavement, 7 inches thick.
(PORTLAND CEMENT CONCRETE)

No recovery.

Silty GRAVEL, moist.
(FILL)

Dark olive brown find sandy SILT with oxidations and
organics, moist.

(NATIVE ALLUVIUM)

No recovery, interval lost
Dark olive gray sandy SILT with organics observed on probe
sleeve

Dark olive gray very silty fine SAND with organics, moist.

Chocolate brown SILT with lots of yellow-brown organics
which decrease with depth, moist.

Dary gray/black silty fine SAND, moist.

21MW-2 completed to 15 feet below ground surface (bgs).
Permanent well installed to 15 feet bgs 12/20/2021.

No PID readings >0, odor, or sheen unless noted in
description. Saturated/wet soils not observed during drilling.
Groundwater measured at 3.70 feet bgs on 1/5/2022.

MWELL  2021-062-WO31.GPJ  7/13/22

PROJECT NO.: 2021-062-WO31

King Country Metro South Facilities South Annex

FIGURE:

Bellevue, WA

DRILLING COMPANY:  Cascade Drilling, Inc.

SAMPLING METHOD:  Direct Push

LOCATION:  See Figure 2

DRILLING METHOD:  Geoprobe Track Mounted Rig

DATE STARTED:  12/20/2021

LOGGED BY:  C. Bourgeois
DATE COMPLETED:  12/20/2021

SURFACE ELEVATION:
CASING ELEVATION

14.02 feet

13.72 feet
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and therefore may not necessarily be indicative of other times and/or locations.
NOTE:  This log of subsurface conditions applies only at the specified location and on the date indicated
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Description

Bo
tt
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 @

 1
5 

ft

Recovery (ft)

Sample ID 20B1-5 20B1-W

Description
Black 
Sand, 
W.B.

Brown 
Silt, 

Clayey 
Silt, 

moist Bo
tt

om
 @

 1
5 

ft

Recovery (ft)

Sample ID 20B2-W
 0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5 13 13.5 14 14.5 15

Description

Bo
tt

om
 @

 1
5 

ft

Recovery (ft)

Sample ID 20B3-4.5 20B3-W

Description

Bo
tt

om
 @

 1
0 

ft

Recovery (ft)

Sample ID 20B4-4.5 20B4-W
0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5 13 13.5 14 14.5 15

Description

Black 
Fine 

Sand, 
W.B.

Bo
tt

om
 @

 1
5 

ft

Recovery (ft)

Sample ID 20B5-W

Description

Black 
F. - M. 
Sand, 
W.B.

Bo
tt

om
 @

 1
5 

ft

Recovery (ft)

Sample ID 20B6-7 20B6-W

Black Fine to 
Medium Sand, 
water-bearing

Gray Sand and Gravel, Fill Black-Gray Silt, moist to wet
Gray Silty Sand 

and Gravel, 
wet

Brown Silt, Clayey Silt, 
peat, wet

Gray Sandy Silt, 
wet

60% 70% 80%

Gray Silt, some Sandy Silt, wet
Black Fine Sand 

to Silty Sand, 
water-bearing

Gray Silt, some Sandy 
Silt, wet

60% 100% 100%

20B5

Brown-Gray Sand and Gravel, FillConcrete

Brown Silt, 
Clayey Silt, 

with organics, 
peat, moist

Gray Silt and Sandy Silt, occassional clay, 
moist/wet

Brown Silt with 
organics, moist

Gray Fine Sand grading to 
Sandy Silt, water-bearing

Gray Fine to 
Medium Sand, 
water-bearing

B20B6

Concrete

60% 95% 100%

60% 100%

Black-Brown Silt, Clayey Silt, 
peat, moist to wet

Black Fine Sand, water-bearingBrown-Gray Silt, moistGray Sand and Gravel, FillConcrete

20B4

Gray Sand and Gravel, FillConcrete
Black Fine Sand and Gray Silt, water-bearing (interpretted, no 

recovery)

0%

Gr.-Br. Sand and Gravel, Fill Black Silt, moist to wet Gray Sandy Silt, wet
Gray Sandy Silt, 

wet
Black Fine to Medium Sand, water-

bearing (W.B.)
Black Fine to Medium Sand, 

water-bearing
Concrete

100%

Concrete Gray Sand and Gravel, Fill

Black to Brown Silt and 
Clayey Silt with 

organics, peat, moist to 
wet

Gray Sandy Silt, wet Brown Silt, Clayey Silt, peat, moist
Gray Silty Sand 

and Gravel, 
wet

Depth (feet)

Description of Materials, Samples, and Recovery
BORING ID

BORING LOG SUMMARY - King County Metro South Facilities, April 1, 2020

60% 80%

Brown Silt, Clayey Silt, 
peat, moist

20B3

20B2

40% 100%

20B1

Black to Brown Silt and Clayey Silt with organics, peat, moist to wet

page 1 of 2
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Depth (feet)

Description of Materials, Samples, and Recovery
BORING ID

BORING LOG SUMMARY - King County Metro South Facilities, April 1, 2020

            Description

Black 
Fine 

Sand, 
W.B.

Bo
tt

om
 @

 1
5 

ft

Recovery (ft)
Sample ID 20B7-W

Description

Black 
Fine 

Sand, 
W.B.

Bo
tt

om
 @

 1
5 

ft

Recovery (ft)
Sample ID 20B8-4 20B8-W

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5 5.5 6 6.5 7 7.5 8 8.5 9 9.5 10 10.5 11 11.5 12 12.5 13 13.5 14 14.5 15

Description

Black 
Fine 

Sand, 
W.B.

Bo
tt

om
 @

 1
5 

ft

Recovery (ft)

Sample ID 20B9-W

Gray Sand and Gravel, Fill Gray Silt, moist (interpretted, no recovery)

100%

Brown-Gray Silt, wet
Black Fine 

Sand, water-
bearing

Gray Sandy Silt, 
wet

Concrete

Concrete Gray Sand and Gravel, Fill Gray Silt, moist to wet Brown Silt, Clayey Silt, with organics,peat,  moist Black Fine Sand to Sandy Silt, water-bearing Gray Silt, wet

60% 100% 100%

60% 100%

Gray Sand and Gravel, Fill Brown-Gray Silt, Clayey Silt, with organics, peat, wet
Black Fine 

Sand, water 
bearing

Gray Silt, Clayey Silt, 
wet

20B7

20B8

20B9

Concrete

90%

50% 0%

page 2 of 2



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

l 
~ 

I 

"' 

l , 
I 
r 

Depth 

0.0 - 2.0 

2.0 - 3.5 

3.5 - 10.5 

at 10 .5 

Depth 

0.0 - 3.2 

3.2 - 7.5 

7.5 - 9.0 

Elev. 

8.0 - 6.0 

6.0 - 4.5 

4.5 - -2.5 

-2.5 

E 600 Elev. 8.0 

Description 

brown, silty SAND with occasional organics and roots 
(possible topsoil or fill); loose, moist 

brown, silty PEAT; soft, wet 

gray, silty CLAY with some organics; soft, wet 

black, medium SAND with some silt; loose, wet 

groundwater at depth 3.1' (el. 4.9) 
completed 12/4/83 

~~~ N 2300, E 700 Elev. 6 .5 

Elev. Description 

brown, silty PEAT; soft, wet 6.5 - 3.3 

3.3 - -1.0 gray, silty CLAY with occasional organics and thin 
sand layers; soft, wet 

-1.0 - -2.5 gray, silty SAND; loose, wet 

groundwater at depth 2.8' (el. 3.7) 
completed 12/4/83 

LOG OF HAND AUGER HOLES 

PROPOSED SOUTH BASE ANNEX 
King County, Washington 
for Arthur M. James - Engineers, Inc. 

Project No. 

83-5123-02 

Drawing No. 

~ C verse Consultants Geotechnical Engineering ~ On and Applied Sciences A-9 
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Depth 

o.o - 1.2 

1.2 - 1.8 

1.8 - 3.8 

3. 8 - 5.2 

5.2 - 7.8 

7.8 - 12.2 

12.2 - 13.0 

Depth 

0.0 - 1.2 

1.2 - 1.5 

1.5 - 5.2 

5.2 - 7.8 

7.8 - 10.4 

10.4 - 12.4 

,._1t4 N 2200, E 635 Elev. 7.8 

Elev. 

7.8 - 6.6 

6.6 - 6.0 

6.0 - 4.0 

4.0 - 2.6 

2.6 - 0.0 

0.0 - -4.4 

-4.4 - -5.2 

Description 

brown, fine, sandy SILT, trace roots; very soft, wet 

gray SILT, trace sand; soft, wet 

gray, silty SAND, lenses of organics; loose, wet 

interbedded gra~ silty SAND and sandy SILT, numerous 
organics; loose, wet 

gray-brown, silty PEAT, trace clay and sand; soft, 
wet 

gray, clayey SILT, organic, trace fine sand; soft, 
wet 

gray, fine SAND; loose, wet 

groundwater at 1.9' depth (elev. 5.9) 
completed 12/14/83 

.,.~W;'2125, E 560 Elev. 13. 2 

Elev. 

13.2 - 12.0 

12.0 - 11.7 

11.7 - 8.0 

8.0 - 5.4 

5.4 - 2.8 

2.8 - 0.8 

Description 

gray-brown, fine sandy SILT, trace gravel and organ­
ics; soft, very moist 

brown SILT, lenses of organics; soft, wet 

gray, interbedded SAND/SILT, organic layers, woody in 
places; loose, wet 

gray-brown, sandy SILT, pockets of peat; soft, wet 

gray-brown, clayey SILT, some organics; soft, wet 

gray, fine SAND; loose, wet 

groundwater at 5.2 1 depth (elev. 8.0) 
completed 12/14/83 

LOG OF HAND AUGER HOLES 

PROPOSED SOUTH BASE ANNEX 
King County, Washington 
for Arthur M. James - Engineers, Inc. 

Proiect No. 

83-5123-02 

(!) Converse Consultants Geotechnical Engineering 
and Applied Sciences 

Drawing No. 

A-14· 
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DATE DRILLED: 11/30/83 

lA 

2A 

3A 

4A 

5A 

23 
9/1 11 C 89 

25 
34 
50/ II 

8 
24 
19 

3 
18 
55/ II 

23 

43 

94 

ELEVATION, Approx. 6 .6 
THIS SUIIIIAIIY APPLIIS ONLY AT TNI! LOCATION OF TNIS IOIIINO ANO AT THI TIIII OF DIIILLU•G 

SUBSURFACE CONDITIONS IIAY DtFPIII AT OTNIII LOCATIONS ANO IIAY CNANQI AT THlf LOCATION 

WITH THI PAS&AQI! OF TIIII. THI DATA Ptllll!NTID IS A IIMPt..lf'ICATION OF ACTUAi. CONDITIONS 
INCOUNTl!IIID. 

DESCRIPTION 

SANDY SILT; gray-brown, with thin 
peat layers, little gravel 

brown, organic silt 

SAND; black, fine 

gray-brown 

black 

SYMBOL MOISTURE CONSISTENCY 

ML 
wet 

SP wet 

soft 

very 
dense 

loose 

dense 

very 
dense 

f 30 
6A 

21 
35 
42 

I 
I 

7A 
35 

8A 

9A 

13 
21 
50/ II 

7 
11 
24 

5 
7 

14 
• A. 2" apllt-apoon sampler 

41 

1-1/2 11 layer sandy silt at 33.8' 

increasing silt content 

very fine, with trace silt, trace 
gravel 

CLAYEY SILT; gray 
{Continued) 

MH 

a. 3" o.o. thin-wall sampler C. 3-1/4" 0.0. x 2-112" llner ••A -Atterberg, C - con•olldatlon, OS - direct ahear, 
o. 3-112" o.o. spllt barrel sampler X. sample not recovered G - grain •lze, T - trlaxlal, P - permeability 

PROPOSED SOUTH BASE ANNEX 
King County, Washington 
for Arthur M. James - Engineers, Inc. 

@ Converse Consultants Geotechnlcal Engineering 
and Applied Sciences 

dense 

wet stiff 

Project No. 

83-5123-02 

Drawing No. 
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SUMMARY: BORING NO. 5 (Cont.) ELEVAT10N, 

THIS IUIIMAIIY APPLIRS ONLY AT THI LOCATION OF TNII •011,wo ANO AT THI TIME OF DRILLING 

suaSUIIFI.CI. CONDITIONS IIAY DIFP-111 AT OTNIII LOCATIONS AND IIAY CHANGE AT '"'' LOCATION 
WITH THI PASSAG! OF TIIH. THI DATA PIIIIIINTID IS A SIIIPLIFICATION Of ACTUAL CONDITIONS 
INCOUNTUICD. 

• 

DESCRIPTION SYMBOL MOISTURE CONSISTENCY 

CLAYEY SILT; gray MH 

SANDY SILT; dark gray 
ML 

CLAYEY SILT; dark gray, trace sand MH 

SANDY SILT; dark gray ML 

CLAYEY SILT; dark gray, with trace f1H 
sand 

grades to: 
SANDY SILT; with shell fragments, ML 
and trace gravel 

SILTY SAND; gray, fine to medium, SM 
with some gravel and shell fragment~ 

SAND; gray, medium to coarse, with SP 
trace gravel and shell fragments 

fine to medium 

Bottom of bo~ing at depth 88.5' 
GroundwatPr encountei"Pd at depth 1.3' 

PROPOSED SOUTH BASE ANNEX 
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 Voluntary Cleanup Program
Washington State Department of Ecology

Toxics Cleanup Program
 

TERRESTRIAL ECOLOGICAL EVALUATION FORM 
 
Under the Model Toxics Control Act (MTCA), a terrestrial ecological evaluation is necessary if 
hazardous substances are released into the soils at a Site.  In the event of such a release, you must 
take one of the following three actions as part of your investigation and cleanup of the Site: 

1. Document an exclusion from further evaluation using the criteria in WAC 173-340-7491. 
2. Conduct a simplified evaluation as set forth in WAC 173-340-7492. 
3. Conduct a site-specific evaluation as set forth in WAC 173-340-7493. 

When requesting a written opinion under the Voluntary Cleanup Program (VCP), you must complete 
this form and submit it to the Department of Ecology (Ecology).  The form documents the type and 
results of your evaluation.   

Completion of this form is not sufficient to document your evaluation.  You still need to 
document your analysis and the basis for your conclusion in your cleanup plan or report.  

If you have questions about how to conduct a terrestrial ecological evaluation, please contact the 
Ecology site manager assigned to your Site.  For additional guidance, please refer to 
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Terrestrial-ecological-
evaluation. 
 

Step 1: IDENTIFY HAZARDOUS WASTE SITE 

Please identify below the hazardous waste site for which you are documenting an evaluation. 

Facility/Site Name: King County METRO Transit S Facilities/S Annex 

Facility/Site Address: 11911 E Marginal Way, Tukwila, WA 98168 

Facility/Site No: 8422289 VCP Project No.:       

 

Step 2: IDENTIFY EVALUATOR 

Please identify below the person who conducted the evaluation and their contact information. 

Name: Lisa Gilbert Title: Senior Hydrogeologist 

Organization: Parametrix, Inc. 

Mailing address: 719 2nd Avenue, Suite 200 

City: Seattle State: WA Zip code: 98104 

Phone: 206.394-3667 Fax:       E-mail: lgilbert@parametrix.com 

https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Terrestrial-ecological-evaluation
https://ecology.wa.gov/Regulations-Permits/Guidance-technical-assistance/Terrestrial-ecological-evaluation
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Step 3: DOCUMENT EVALUATION TYPE AND RESULTS 

A.  Exclusion from further evaluation. 

1.  Does the Site qualify for an exclusion from further evaluation? 

  Yes If you answered “YES,” then answer Question 2. 

  No or 
Unknown If you answered “NO” or “UNKNOWN,” then skip to Step 3B of this form. 

2.  What is the basis for the exclusion?  Check all that apply. Then skip to Step 4 of this form. 

Point of Compliance: WAC 173-340-7491(1)(a) 

 All soil contamination is, or will be,* at least 15 feet below the surface.  

   
All soil contamination is, or will be,* at least 6 feet below the surface (or alternative 
depth if approved by Ecology), and institutional controls are used to manage 
remaining contamination. 

Barriers to Exposure: WAC 173-340-7491(1)(b) 

   
All contaminated soil, is or will be,* covered by physical barriers (such as buildings or 
paved roads) that prevent exposure to plants and wildlife, and institutional controls 
are used to manage remaining contamination. 

Undeveloped Land: WAC 173-340-7491(1)(c) 

   

There is less than 0.25 acres of contiguous# undeveloped± land on or within 500 feet 
of any area of the Site and any of the following chemicals is present: chlorinated 
dioxins or furans, PCB mixtures, DDT, DDE, DDD, aldrin, chlordane, dieldrin, 
endosulfan, endrin, heptachlor, heptachlor epoxide, benzene hexachloride, 
toxaphene, hexachlorobenzene, pentachlorophenol, or pentachlorobenzene. 

   For sites not containing any of the chemicals mentioned above, there is less than 1.5 
acres of contiguous# undeveloped± land on or within 500 feet of any area of the Site. 

Background Concentrations: WAC 173-340-7491(1)(d) 

   Concentrations of hazardous substances in soil do not exceed natural background levels 
as described in WAC 173-340-200 and 173-340-709. 

 
*  An exclusion based on future land use must have a completion date for future development that is 
acceptable to Ecology. 

±  “Undeveloped land” is land that is not covered by building, roads, paved areas, or other barriers that would 
prevent wildlife from feeding on plants, earthworms, insects, or other food in or on the soil. 
#  “Contiguous” undeveloped land is an area of undeveloped land that is not divided into smaller areas of 
highways, extensive paving, or similar structures that are likely to reduce the potential use of the overall area 
by wildlife. 
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B.  Simplified evaluation. 

1.  Does the Site qualify for a simplified evaluation? 

  Yes If you answered “YES,” then answer Question 2 below.   

  No or 
Unknown If you answered “NO” or “UNKNOWN,” then skip to Step 3C of this form. 

2.  Did you conduct a simplified evaluation? 

  Yes If you answered “YES,” then answer Question 3 below.   

  No If you answered “NO,” then skip to Step 3C of this form. 

3.  Was further evaluation necessary? 

  Yes If you answered “YES,” then answer Question 4 below.   

  No If you answered “NO,” then answer Question 5 below.   

4.  If further evaluation was necessary, what did you do? 

   Used the concentrations listed in Table 749-2 as cleanup levels.  If so, then skip to 
Step 4 of this form.  

   Conducted a site-specific evaluation.  If so, then skip to Step 3C of this form. 

5.  If no further evaluation was necessary, what was the reason?  Check all that apply. Then skip 
to Step 4 of this form. 

Exposure Analysis: WAC 173-340-7492(2)(a) 

 Area of soil contamination at the Site is not more than 350 square feet.  

   Current or planned land use makes wildlife exposure unlikely.  Used Table 749-1. 

Pathway Analysis: WAC 173-340-7492(2)(b) 

   No potential exposure pathways from soil contamination to ecological receptors.  

Contaminant Analysis: WAC 173-340-7492(2)(c) 

   No contaminant listed in Table 749-2 is, or will be, present in the upper 15 feet at 
concentrations that exceed the values listed in Table 749-2. 

   

No contaminant listed in Table 749-2 is, or will be, present in the upper 6 feet (or 
alternative depth if approved by Ecology) at concentrations that exceed the values 
listed in Table 749-2, and institutional controls are used to manage remaining 
contamination. 

   
No contaminant listed in Table 749-2 is, or will be, present in the upper 15 feet at 
concentrations likely to be toxic or have the potential to bioaccumulate as determined 
using Ecology-approved bioassays. 

   

No contaminant listed in Table 749-2 is, or will be, present in the upper 6 feet (or 
alternative depth if approved by Ecology) at concentrations likely to be toxic or have 
the potential to bioaccumulate as determined using Ecology-approved bioassays, and 
institutional controls are used to manage remaining contamination. 
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C.  Site-specific evaluation.  A site-specific evaluation process consists of two parts: (1) formulating 
the problem, and (2) selecting the methods for addressing the identified problem.  Both steps 
require consultation with and approval by Ecology.  See WAC 173-340-7493(1)(c). 

1.  Was there a problem?  See WAC 173-340-7493(2). 

  Yes If you answered “YES,” then answer Question 2 below.   

  No If you answered “NO,” then identify the reason here and then skip to Question 5 
below: 

   No issues were identified during the problem formulation step.  

   While issues were identified, those issues were addressed by the 
cleanup actions for protecting human health. 

2.  What did you do to resolve the problem?  See WAC 173-340-7493(3). 

   Used the concentrations listed in Table 749-3 as cleanup levels.  If so, then skip to 
Question 5 below.  

   Used one or more of the methods listed in WAC 173-340-7493(3) to evaluate and 
address the identified problem.  If so, then answer Questions 3 and 4 below. 

3.  If you conducted further site-specific evaluations, what methods did you use?   
Check all that apply. See WAC 173-340-7493(3). 

   Literature surveys.   

   Soil bioassays.  

   Wildlife exposure model.  

   Biomarkers.  

   Site-specific field studies.  

   Weight of evidence.  

   Other methods approved by Ecology.  If so, please specify:        

4.  What was the result of those evaluations? 

   Confirmed there was no problem.  

   Confirmed there was a problem and established site-specific cleanup levels. 

5.   Have you already obtained Ecology’s approval of both your problem formulation and 
problem resolution steps? 

  Yes If so, please identify the Ecology staff who approved those steps:        

  No  
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Step 4: SUBMITTAL 

Please mail your completed form to the Ecology site manager assigned to your Site.  If a site 
manager has not yet been assigned, please mail your completed form to the Ecology regional 
office for the County in which your Site is located. 
 

 
 

Northwest Region: 
Attn: VCP Coordinator 

3190 160th Ave. SE 
Bellevue, WA 98008-5452 

Central Region: 
Attn: VCP Coordinator 
1250 West Alder St. 

Union Gap, WA 98903-0009 

Southwest Region: 
Attn: VCP Coordinator 

P.O. Box 47775 
Olympia, WA 98504-7775 

Eastern Region: 
Attn: VCP Coordinator 

N. 4601 Monroe 
Spokane WA  99205-1295 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
If you need this publication in an alternate format, please call the Toxics Cleanup Program at 360-407-7170.  People with hearing loss can call 
711 for Washington Relay Service.  People with a speech disability can call 877-833-6341. 
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