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1 Introduction 

This document presents a Tier II vapor intrusion (VI) site assessment and the results of a soil and 
groundwater investigation performed by Crete Consulting Incorporated, PC (CRETE) on behalf of 
the Port of Tacoma (Port) at the Parcel 40 Maintenance Building (site)1. The Site is located at 
1675 Lincoln Avenue, Tacoma, Washington 98421 (Figure 1). It is currently leased to SSA 
Terminals and operated as a maintenance facility for a marine cargo terminal. The property is 
listed (Facility Site ID 66987611) with the Washington State Department of Ecology (Ecology). 
This report documents investigation activities conducted during 2020 and incorporates data from 
multiple previous investigations and interim actions. 

1.1 Property History 
The Site appears to have been undeveloped until the 1920s (tacomaMAP 2021). The adjacent 
property2 to the east was owned, developed, and operated as a railyard between 1905 and 1980 
by Chicago, Milwaukee, St. Paul, and Pacific Railroad Company. The railyard was the company’s 
primary west coast facility for train maintenance and repair (Ecology 1991). According to the 
1940, 1950, and 1973 aerial imagery, rail lines associated with the railyard crossed onto the 
northern corner of the Site (tacomaMAP 2021). 
 
In the 1930s, the True’s Oil Company constructed a 1.25 million gallon above-ground fuel storage 
tank on the subject property. In 1942 Chicago, Milwaukee, St. Paul, and Pacific Railroad Company 
purchased the True’s Oil Company facility (Appendix A, drawing 5A-531). Available aerial imagery 
and historical drawings from the 1940s show the tank surrounded by an earthen berm for 
secondary containment (tacomaMAP 2021, Appendix A). Several pipelines ran to and from the 
tank area; available drawings show pipes labeled “Diesel oil,” “Oil & Steam,” and “Steam (Ret.)” 
(Port of Tacoma 1983). Select historical documents are included in Appendix A. The timing of tank 
construction is consistent with the beginning of widespread use of diesel locomotives. Figure 2 
illustrates the former location of the True’s Oil tank and piping; historical fuel storage tank 
locations are pulled from historical documents (Appendix A). In 1979, the Port acquired the 
property from Union Pacific Railroad, successor to the Chicago, Milwaukee, St. Paul, and Pacific 
Railroad Company. The True’s oil tank was removed in about 1981 and the associated piping 
located in the vicinity of Building 600 is believed to have been removed in about 1984 (Port of 
Tacoma 1983; Appendix A). The extent of underground piping removal in this area is not known. 
 
The current Site infrastructure was constructed in the early 1980s during property 
redevelopment for Tacoma Terminals, Inc. (known later as Sealand, Maersk, and finally APMT), a 
marine terminal operator. The primary structure is a large service garage now known as Building 
600 (McGranahan et al. 1984). The northeast end of Building 600 was built over the former 
footprint of the True’s Oil tank (Figure 2). Construction included installation of a 3,000-gallon 

 
1 Tax parcel no. 8950000221 and 8950000231. 
2 Tax parcel no. 5000350690. 
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waste oil underground storage tank (UST) on the south side of Building 600 and the installation 
of a 20,000-gallon diesel UST and a 1,000-gallon gasoline UST at a fuel shed located about 70 to 
120 east of the easternmost corner of Building 600. The 3,000 gallon waste oil UST was removed 
in 1998. The diesel and gasoline USTs are still in use by the current tenant, SSA Marine, to fuel 
hustlers and trucks3.  
 
The Site surface is currently paved with asphalt and concrete and is generally flat at an elevation 
of approximately 18 to 19 feet Mean Lower Low Water (MLLW). To the north is East 11th Street 
and further north is the marine terminal yard. To the east is a paved lot where terminal cargo is 
staged adjacent to Milwaukee Way and the South Intermodal Yard. To the south is Lincoln 
Avenue, where truck traffic enters/exits the Port terminals. To the west is the Puyallup River, 
which flows north to Commencement Bay. 

1.2 Previous Cleanup Activities 
In August 1983, a strong fuel odor was noted in a test pit completed to support property 
redevelopment. The test pit (TP-20) was located in the area where the 3,000-gallon waste oil tank 
was later installed (Hart Crowser 1983).  
 
In the late 1990s, a lube oil line running between the fuel shed and Building 600 was discovered 
to be leaking by terminal personnel. The line was subsequently abandoned in place. The dates of 
release, the release volume, and abandonment methods are unknown (GCI 2000).  
 
In December 1998, the 3,000-gallon waste oil UST was removed to meet new Ecology guidelines. 
During tank excavation a strong diesel odor was noted and free petroleum product was visible 
on the surface of the groundwater. The assessment report concluded that the release 
encountered in the excavation of the waste oil tank was from previous releases and was not due 
to a release from the waste oil tank (CETI 1999). A Phase 2 investigation including soil sampling 
and monitoring well installation with subsequent groundwater sampling was conducted in 
January 2000 (GCI 2000). The investigation found that the soil and groundwater contained diesel- 
and oil-range petroleum. Following that investigation, the Port reported the discovery of soil and 
groundwater containing diesel and oil at the Site to Ecology (Port of Tacoma 2000). Additional 
investigation work, led by the Port, culminated in a focused feasibility study that presented a 
preferred remedial action of monitored natural attenuation in conjunction with a passive free 
product recovery system (Geoengineers 2001, 2002).  
 
Passive skimming activities to recover free product were conducted at the Site by Shaw 
Environmental from May 2002 through at least November 2003 (termination period 
undetermined). Skimming activities were conducted using a peristaltic pump and tubing 
extended into the free product at recovery wells ITC-RW-1 and ITC-RW-2. A total of 16 gallons of 

 
3 AMPT vacated the property in 2017, SSA Marine took occupancy shortly thereafter. 
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free product was recovered during this documented period (Shaw 2003). There are no records of 
free product recovery after December 2003. The last groundwater sampling event was conducted 
in November 2002.  
 
In 2019, soil and groundwater sampling was conducted by Anchor QEA on behalf of the Port to 
support decommissioning of the remaining 20,000-gallon diesel UST and the 1,000-gallon 
gasoline UST. Decommissioning was being pursued by the Port due to the age of the two tanks. 
A UST assessment was completed in August 2019 (Anchor QEA 2020). During the same period, a 
round of groundwater samples was collected from the groundwater monitoring well network 
installed in early 2000s (Anchor QEA 2019). Soil and groundwater samples were analyzed for 
gasoline-range organics (TPH-GRO), diesel- and oil-range organics (TPH-DRO/ORO) and benzene, 
toluene, ethylbenzene, and xylenes (BTEX). The UST report suggested that the impacts near the 
USTs were likely associated with historical contamination related to petroleum storage tanks and 
pipelines. Benzene was detected above the vapor intrusion groundwater screening criteria at 
monitoring well GEI-MW-1 (Figure 2), located just outside the eastern wall of Building 6004. The 
report identified data gaps in the groundwater plume mapping and recommended performing a 
tidal study, sampling for natural attenuation indicators, and a vapor intrusion assessment at 
Building 600 due to the presence of elevated benzene at monitoring well GEI-MW-1 (Anchor QEA 
2019). 

1.3 Adjacent Properties  
The eastern adjacent site is known as the Former Milwaukee Way Railyard5 and was owned by 
Union Pacific Railroad until 1995. The property is currently owned by the Port of Tacoma and is 
listed as Cleanup Site 5002 and Facility ID 1251 with Ecology. The Former Milwaukee Railyard had 
historical petroleum hydrocarbon contamination with up to 3 separate plumes of free phase 
product, primarily diesel fuel. Contaminated soils have been excavated from the site and free 
product removal has been conducted by multiple methods. Additionally, wood preserving 
chemicals, such as pentachlorophenol, chromium, and arsenic have been reported in the soil and 
groundwater (Ecology 2021). Ecology has determined that NAPL remains in the groundwater at 
this site (Ecology 2011) and the remaining residual NAPL is not impacting groundwater (Shaw 
2008). 
 
A former 14,000-gallon diesel UST and associated loading racks on the Railyard were located 
approximately 200 feet to the northeast of Building 600 and an area of known contamination 
was documented in the Prospective Purchaser Consent Decree (Ecology 1995) as indicated on 
Figure 2. Documented contamination included a TPH soil concentration of 46,000 mg/kg at 7 feet 

 
4 Benzene results from GEI-MW-1 were 42.2 µg/L (sample collection on August 21, 2019), compared to the MTCA 
Method C Cancer vapor intrusion screening level of 24 µg/L. 
5 Also known as the Union Pacific Railroad site.  
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below ground surface (bgs) at AGI TP-40 (AGI 1990), located immediately north of the former 
diesel UST and free product located slightly further to the northeast. 

1.4 Site Screening Levels  
The site qualifies as an industrial property (WAC 173-340-745), therefore industrial screening 
levels are appropriate for the site.  Site soil data are compared to Model Toxics Cleanup Act 
(MTCA) industrial screening levels and site groundwater data is compared to screening levels 
protective of surface water, vapor intrusion, and groundwater exposure.  
 
Vapor data results are compared to MTCA screening levels and American Conference of 
Governmental Industrial Hygienists (ACGIH) screening levels for Total Petroleum Hydrocarbons 
(TPH) air-phase petroleum hydrocarbons. Screening levels are presented on the analytical data 
summary tables (Tables 1 through 5).   
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2 Investigation Activities and Results 

Groundwater monitoring well redevelopment and sampling activities conducted in 2019 
(AnchorQEA 2019) confirmed the presence petroleum contamination in soil and groundwater 
and also identified benzene in groundwater at GEI-MW-1 exceeding the vapor intrusion screening 
level. The investigation activities described herein were designed to define the extent of soil and 
groundwater contamination and assess vapor intrusion. All work was completed based on the 
Direct Push Soil, Groundwater, and Tier II Vapor Intrusion Assessment Work Plan (CRETE 2020). 
This section discusses the results of the vapor intrusion assessment (Section 2.1) and the soil and 
groundwater investigation (Section 2.2).  

2.1 Vapor Intrusion Assessment 
The vapor intrusion assessment followed Guidance for Evaluating Soil Vapor Intrusion in 
Washington State: Investigation and Remedial Action (Ecology 2009). The guidance outlines a 
two-tiered approach; Tier I: compare shallow groundwater concentration data to generic 
groundwater screening levels (SLs) to evaluate the need for further VI assessment; and, Tier II: 
conduct indoor air sampling. CRETE conducted a Tier I and Tier II VI assessment. The Tier II 
assessment and the soil and groundwater sampling plan is documented in the Direct Push Soil, 
Groundwater, and Tier II Vapor Intrusion Assessment Work Plan (CRETE 2020).  

The vapor intrusion pathway was assessed by collecting and analyzing groundwater samples for 
volatile organic compounds in and around the area of elevated benzene detected in monitoring 
well GEI-MW-1 in 2019 (Tier I) and by performing subsequent ambient and indoor air sampling 
in Building 600(Tier II). A site-specific TPH MTCA cleanup level was calculated for screening the 
indoor air results. Measured TPH concentrations (sum of APH ranges and VOCs) exceeded the 
site-specific TPH screening level in all five indoor air samples (Table 1).  As a result, the consultant 
recommended that the Port plan for a proactive solution to minimize vapor intrusion (EMB 2020). 
The Port decided to install a sub-slab depressurization system (SSDS). The SSDS is designed to 
achieve lower sub-slab air pressure relative to indoor air pressure by using fans or a blower to 
draw air from beneath the slab.  During design and permitting work for the SSDS, two sub-slab 
vapor samples were collected to evaluate the potential need for a Puget Sound Clear Air Agency 
(PSCAA) permit and emission controls. The data are provided in this report for reference. Design 
and permitting of the SSDS are discussed in a separate report (CRETE 2021). 

2.1.1 Tier I: Volatile Organic Compound Groundwater Sampling 
Based on the 2019 identification of benzene in groundwater at GEI-MW-1 that exceeded the 
vapor intrusion screening level, groundwater samples were collected from select monitoring 
wells to assess whether other volatile organic compounds could also present a vapor intrusion 
risk. In March 2020, low-flow groundwater samples were collected from 4 monitoring wells (GEI-
MW-1, GEI-MW-5, GEI-MW-8, and GEI-MW-9) and one recovery well (ITC-RW-1) and submitted 
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to Friedman & Bruya (FBI) for analytical testing. ITC-RW-1 exhibited measurable free phase 
product (0.89-feet thickness) and was initially sampled in the field, but the sample was not 
submitted for analysis due to presence of free phase product. Samples were submitted for 
analysis of volatile organic constituents (VOCs) by EPA Method 8260 (conducted by FBI) and 
volatile petroleum hydrocarbons (VPH) by Method NWVPH (conducted by Freemont Analytical 
laboratories). Groundwater sample results from the well GEI-MW-1 indicated that benzene and 
volatile petroleum hydrocarbons (VPH) are present at concentrations above the MTCA 
groundwater screening level for protection of indoor air (24 micrograms per liter [µg/L] and 6.4 
µg/L, respectively). Measured benzene concentrations in groundwater from GEI-MW-1 ranged 
between 35.7 µg/L (March 26, 2020) and 42.2 µg/L (August 21, 2019; AnchorQEA 2019). VPH 
(Aliphatic (C8-C10) + (C10-C12)) was detected at 2 site wells, GEI-MW-1 and GEI-MW-9 at 
concentrations of 268.2 µg/L and 201.3 µg/L, respectively. Well locations are shown on Figure 2. 
Based on these exceedances of the screening criteria, a Tier II assessment was performed.  

2.1.2 Tier II: Indoor and Ambient Air Sampling 
In July 2020, EMB Consulting, LLC performed indoor and ambient air sampling at Building 600. 
Sampling was conducted over a holiday weekend (July 4 and 5) when Building 600 was not in use. 
A brief summary of the results is presented below. The full report is provided in Appendix B. 
Sample locations are indicated on Figure 3 and analytical results are provided in Table 1. 

Two ambient air samples were collected, one from the upwind side of Building 600 (east) and 
one downwind (west). The ambient air samples did not have detectable concentrations of VOCs, 
with the exception of naphthalene, which was detected in both samples.  

Four indoor air samples were collected: one in each working bay (east and west), one in the 
central office area, and one in the parts room. VOCs were detected above laboratory reporting 
levels (RLs) in all indoor samples, but none were detected at concentrations above the MTCA 
Method C indoor air screening levels for industrial properties. VOCs commonly found in paint 
(toluene, ethylbenzene, and xylenes) were identified in higher concentrations in the West Bay of 
Building 600, which is close to the paint booth. Sample locations are shown in Figure 3. 

Air-Phase Petroleum Hydrocarbon (APH) EC5-8 aliphatics and EC9-12 aliphatics were detected in 
all indoor air samples. APH EC9-10 aromatics were not identified in any indoor air sample above 
the RL. The default MTCA indoor air screening level for TPH compounds (or APH fractions) is 140 
ug/m3. A site-specific TPH MTCA cleanup level of 310 µg/m3 was calculated for screening the 
APH results. APH ranges and detectable VOCs exceeded the site-specific TPH screening level in 
all five indoor air samples (Table 1). The APH EC5-8 aliphatic concentrations are higher in the 
west portion of Building 600 than the east portion; APH EC9-12 aliphatics are higher in the east 
portion of the Building 600 than the west portion. The reason for this difference cannot be 
determined based on the available data. There were chemicals present in east and west building 
bays, but not in the central areas sampled (offices). Many of the chemical products onsite are 
petroleum based, but considering the types and volumes of products observed, these chemical 



Soil, Groundwater, and Tier II Vapor Intrusion Assessment Report, Parcel 40 

Parcel 40 Inv Report_Final_2022Jan27 2-7 
 

products are not likely to generate concentrations of APH aliphatics identified across the building 
space. Based on the results of the indoor air assessment, it appears likely that petroleum 
hydrocarbons in soil and groundwater beneath the building are impacting indoor air through 
vapor intrusion (EMB 2020).     

2.1.3 Sub-Slab Vapor Sampling  
In October 2020, two sub-slab samples were collected from below the concrete slab of Building 
600. One sample was collected in the Parts Room (SSV-Parts) and one sample was collected in 
the East Bay (SSV-E Bay), as shown on Figure 3. These data are provided in Table 1 and Appendix 
B. APH EC5-8 aliphatics were detected beneath the East Bay while APH EC9-12 aliphatics were 
detected below the Parts Room. MTCA does not have final screening levels for sub-slab samples; 
draft values are included in the Guidance for Evaluating Soil Vapor Intrusion in Washington State 
(Ecology 2018a) and a generic TPH sub-slab screening level of 4,700 µg/m3 was provided in 
Implementation Memorandum 18 (Ecology 2018b). The TPH results for the sub-slab samples 
were below this screening level. Sub-slab sample results were not detected above laboratory 
reporting limits for BTEX compounds and laboratory reporting limits were below sub-slab 
screening levels (Table 1). Although the sub-slab vapor samples were below screening levels, TPH 
was above the screening level in indoor air and benzene, TPH-GRO, and TPH-DRO were present 
above cleanup levels in soil and groundwater adjacent to and likely below the building, including 
the presence of free product. Additional sub-slab vapor sampling would likely encounter elevated 
concentrations since sub-slab and indoor air sample results can vary spatially and temporally 
depending on many factors (e.g. barometric pressure and trend, temperature, warehouse bay 
doors open/closed).  

2.2 Soil and Groundwater Investigation 
Soil and groundwater sampling were conducted from March 2020 through November 2020 in the 
following phases.  

• March 26, 2020: Tier I VOC sampling, discussed in Section 2.1.1, included collection of 
groundwater samples from 5 site monitoring wells, GEI-MW-1, GEI-MW-5, GEI-MW-8, 
GEI-MW-9 and ITC-RW1; analytical results are summarized in Table 2.  

• June 12 and August 5 through 6, 2020: Two days of direct push investigation were 
performed to collect soil and groundwater from borehole and temporary wells (Section 
2.2.1) to refine the understanding of site conditions and the extent of subsurface 
contamination; analytical results are summarized in Tables 3 and 4. 

• October 4, 2020: Two additional monitoring wells (MW-10 and MW-11) were installed to 
address data gaps (Section 2.2.2), and water level and light non-aqueous phase liquid 
(LNAPL) gauging was conducted on October 25, 2020 (Section 2.2.3).  
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• November 2020: A tidal study (November 2 through 6) and groundwater sampling 
(November 19 through 20) of the monitoring well network (ten wells) were conducted 
(Sections 2.2.4 and 2.2.5). Groundwater samples were collected from all site monitoring 
wells (GEI-MW-1, GEI-MW-2, GEI-MW-3, GEI-MW-4, GEI-MW-5, GEI-MW-6, GEI-MW-8, 
GEI-MW-9, MW-10 and MW-11). Table 5 summarizes analytical results and Table 6 
summarizes field parameters.  

Borehole logs are provided in Appendix C. Groundwater sampling forms are included in Appendix 
D. Laboratory reports for soil and groundwater data are provided in Appendix E. 

2.2.1 Direct Push Investigation 
The initial direct push mobilization on June 12, 2020 included five boreholes in the immediate 
vicinity of GEI-MW-1 along the northeast side of Building 600 to determine the extent of elevated 
benzene in groundwater (SB-1 through SB-5), and four locations around the remaining perimeter 
of the building to define the extent of the elevated TPH in groundwater (SB-6 through SB-9). The 
second mobilization on August 5 and 6, 2020 included eight borehole locations and was intended 
to fill in data gaps and step out from locations with known impacts (SB-10 through SB-16). ESN 
Northwest, a Washington licensed driller, used a direct push technology (DPT) soil coring rig to 
collect soil and groundwater samples. Soil borehole locations are shown on Figure 4.  

Soil cores were collected on 5-foot intervals to a depth of 15 feet bgs at all locations. Four 
locations, SB-01D, SB-08D, SB-10D, and SB-12D were advanced to 25-feet bgs for investigation 
into the saturated zone.  

Various hydrocarbon odors and/or sheens were noted at 5 to 15 feet bgs at SB-01, SB-03, SB-05, 
SB-06, at 4.5 to 15 feet bgs at SB-02, SB-04, at 10.9 to 15 feet bgs at SB-07, and at 6.5 to 15 feet 
bgs at SB-09, 7.7 to 15 feet bgs at SB-11, and 3.8 to 14 feet bgs at SB-13 (See borehole logs in 
Appendix C for specific observations). Based on PID-screening measurements and odor and visual 
observations, up to two soil samples were collected from each soil borehole. Where there was 
no indication of contamination, a soil sample was collected at the water table. Soil sample depths 
and results are provided in Table 3 and the laboratory reports are provided in Appendix E.  

All soil samples from SB-01 through SB-05, and SB-09 were analyzed for diesel- and oil-range 
organics (TPH-DRO/ORO) by Method NWTPH-Dx, gasoline range organics (TPH-GRO) by Method 
NWTPH-Gx, and for BTEX by EPA Method 8021 in areas of suspected benzene impacts. Soil 
samples from SB-06, SB-07, and SB-08 were analyzed for TPH-DRO/ORO. Soil sample depths and 
results are provided on Table 3 and the laboratory report is provided in Appendix E. 

Grab groundwater samples were collected from all soil borehole locations using a stainless steel 
screen lowered into the borehole. Dedicated HDPE tubing and a peristaltic pump were used to 
purge the temporary well for typically 5 to 10 minutes or until the purge water became generally 
less turbid, whichever occurred first. Temporary wells were screened from 11 to 15 feet bgs. 
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Deeper grab groundwater samples were collected at 21 to 25 feet bgs at SB-01D, SB-08D, SB-
10D, and SB-12D. All grab groundwater samples were analyzed for TPH-DRO/ORO (with and 
without silica gel column [SGC]), TPH-GRO, and BTEX.  

Results are summarized in Tables 3 and 4, sample locations are shown on Figure 4, and laboratory 
reports are provided in Appendix E. 

2.2.1.1 June and August 2020 Direct Push Soil Analytical Results  

Soil concentrations of TPH-DRO/ORO (combined diesel- and oil-range petroleum) exceeded the 
MTCA Method A screening level of 2,000 mg/kg at 9 borehole locations; concentrations ranged 
from 44,700 mg/kg (duplicate of location SB-03-10) to below the RL of 250 mg/kg. Soil 
concentrations of TPH-GRO exceeded the MTCA Method A screening level of 30 mg/kg at 8 
borehole locations; concentrations ranged from 3,000 mg/kg (location SB-01-09) to below the RL 
of 5 mg/kg. A review of chromatograms suggests that the TPH-GRO concentrations are the result 
of a middle distillate rather than gasoline. These data are discussed further in Appendix F. 

Benzene, ethylbenzene, and total xylenes exceeded screening levels from soil samples collected 
from borehole SB-03-10 (and the duplicate sample) and SB-04-08; ethylbenzene exceeded the 
screening level in a soil sample collected from SB-01-09. These three locations are co-located 
with the highest TPH-DRO/ORO and TPH-GRO exceedances.  

2.2.1.2 June and August 2020 Direct Push Groundwater Analytical Results  

Temporary groundwater grab samples were collected at 2 depths, approximately 12 feet bgs and 
25 feet bgs.  Deep groundwater grab samples were collected from soil borehole locations SB-01, 
SB-08, SB-10 and SB-12, these are noted with a “D” in the sample name shown on Table 4.  

Shallow groundwater concentrations of TPH-DRO/ORO analyzed without silica gel cleanup 
exceeded the MTCA Method A groundwater screening level of 500 µg/L at 14 of 16 borehole 
locations. Detected concentrations of TPH-DRO/ORO ranged from 610 µg/L (location SB-8) to 
62,000,0006 µg/L (location SB-05). The sample from SB-05 was influenced by the presence of free 
phase hydrocarbons; the next highest TPH-DRO/ORO concentration was 1,700,000 µg/L (location 
SB-3). Groundwater samples were also analyzed with silica gel cleanup. Of the groundwater 
samples detected above screening levels without silica gel cleanup, only the groundwater sample 
from SB-8 was below screening levels with the silica gel cleanup.   

Deep groundwater concentrations of TPH-DRO/ORO analyzed without silica gel cleanup 
exceeded the MTCA Method A groundwater screening level of 500 µg/L at 3 of the 4 borehole 
locations. Concentrations detected at SB-10D were below the screening level (detection of 400 

 
6 Groundwater concentration of 62,000,000 µg/L TPH-DRO/ORO indicative of free phase hydrocarbons present. Field 
notes for this groundwater sample (SB-05-0620) indicate moderate to strong hydrocarbon odor, hydrocarbon sheen, 
and “yellowish, oily water” on purged sample water. 
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µg/L). All deep groundwater samples were below screening levels (SB-01D, SB-8D, and SB-12D) 
when silica gel cleanup was used.   

Shallow direct push groundwater sample concentrations of TPH-GRO exceeded the MTCA 
Method A groundwater screening level of 800 µg/L at 7 locations as shown on Table 4.   Detected 
concentrations of TPH-GRO ranged from 7,500 µg/L (at location SB-05) to 280 µg/L (at location 
SB-13). Direct push groundwater sample concentrations of benzene exceeded the screening level 
of 1.6 µg/L at 3 locations (SB-01, SB-05, and SB-09); concentrations ranged from 22 µg/L (SB-01) 
to non-detect. A review of chromatograms suggests that the TPH-GRO concentrations are the 
result of a middle distillate rather than gasoline. These data are discussed further in Appendix F. 

Deep direct push groundwater sample concentrations of TPH-GRO and BTEX compounds were 
below the MTCA Method A groundwater screening levels.  

2.2.2 Monitoring Well Installation 
Following the results of the direct push investigation, two additional groundwater monitoring 
wells were installed to better define the downgradient extent of the groundwater impacts 
toward the Puyallup River. MW-10 was installed along the western end of Building 600, 
downgradient of impacted areas and near borehole location SB-08. MW-11 was installed to the 
south of soil boreholes SB-11 and SB-12. TPH-DRO/ORO concentrations in groundwater were 
near the CUL in SB-8 and were elevated at SB-11 and SB-12. Well locations are shown on Figure 
4. 
 
On October 4, 2020, CRETE and Holocene Drilling, a Washington licensed driller, installed the 
monitoring wells using hollow stem auger drilling methods. A 1.5 feet length split-spoon core 
sample was collected every 2.5 feet in depth starting at 2.5 feet bgs for limited logging and 
sampling purposes.  
 
Soils were logged and PID-screened for organic vapor impacts. Monitoring well logs for MW-10 
and MW-11 can be found in Appendix C. Well depths and screened intervals are provided in Table 
6. One soil sample was collected from the MW-11 borehole at the vadose/saturated zone 
interface. The sample was analyzed for TPH-DRO/ORO, TPH-GRO, and BTEX. Soil sample results 
are provided on Table 3 and the laboratory report is provided in Appendix E. Results from the 
one soil sample collected at MW-11 were non-detect for all analytes. 

2.2.3 October Site-Wide Gauging 
On October 25, 2020 CRETE conducted site-wide gaging of static groundwater elevations at all 
ten monitoring wells and two recovery wells. LNAPL was observed at 3 wells, monitoring well 
GEI-MW-9 (0.02 feet thickness) and recovery wells ITC-RW-1 (0.82 feet thickness) and ITC-RW-2 
(2.29 feet thickness).  
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2.2.4 Tidal Study 
Between November 2 and November 6, 2020, CRETE conducted a tidal study at Parcel 40 using 
the existing monitoring well network (GEI-MW-1, GEI-MW-2, GEI-MW-3, GEI-MW-4, GEI-MW-5, 
GEI-MW-6, GEI-MW-8, GEI-MW-9, MW-10 and MW-11). Monitoring well locations used in the 
tidal study and the net groundwater flow path are shown on Figure 5. The tidal study was 
conducted to evaluate the extent of tidal influence across the Site and to develop appropriate 
tidal lag times for sampling of tidally influenced monitoring wells. Methods and results of this 
tidal study are provided in Appendix G. Results are summarized in Section 3.2. 

2.2.5 November 2020 Monitoring Well Groundwater Sampling 
On November 18 through November 20, 2020, CRETE collected groundwater samples from all 
ten monitoring wells (GEI-MW-1 through GEI-MW-6, GEI-MW-8, GEI-MW-9, MW-10, and MW-
11)7 using low-flow sampling methods. Groundwater samples were collected between 2 and 4.5 
hours after low-tide based on the tidal study efficiency and lag times in conjunction with tides 
measured at the NOAA station 9446484 in Tacoma, WA during the November 18 to 20 sample 
period. All groundwater samples were analyzed for TPH-DRO/ORO (with and without SGC), TPH-
GRO, and BTEX. Groundwater monitoring results are presented in Table 5 and monitoring well 
field parameters are presented in Table 6. Groundwater sampling forms are included in Appendix 
D. 
 
Detected concentrations of TPH-DRO/ORO in groundwater samples without SGC ranged from 
370 µg/L (GEI-MW-4/5) to 30,600 µg/L (GEI-MW-1) and exceeded the screening criteria at 7 
monitoring wells. Groundwater concentrations exceeded the TPH-GRO MTCA Method A 
screening level at 1 monitoring well at a concentration of 1,700 µg/L (GEI-MW-1). Concentrations 
of TPH-DRO/ORO with SGC ranged up to 8,500 µg/L (GEI-MW-1) and exceeded the MTCA Method 
A screening level at 3 monitoring wells.  
 
At GEI-MW-1, the concentration of benzene, 46 µg/L, exceeded the screening level.  
Concentrations of toluene, ethylbenzene, and total xylenes were detected above the RLs at GEI-
MW-1 but below screening levels. There were no other monitoring wells with BTEX 
concentrations above the laboratory RLs (Table 5).  
 
LNAPL was observed at ITC-RW-1, ITC-RW-2, and GEI-MW-9 on October 25, 2020 (Table 6).  ITC-
RW-1 and ITC-RW-2 were not sampled during November 2020 due to product thickness.  GEI-
MW-9 did not exhibit LNAPL on November 20, 2020 and was sampled with the other wells.  

 
7 Monitoring well identification GEI-MW-7 is not used at the site. 
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2.2.6 Investigation-Derived Waste  
Throughout the 2020 investigations, all decontamination wash and rinse waters, soil core 
cuttings, well installation cuttings, and purged groundwater was captured and containerized in 
15-gallon and 55-gallon drums, labelled, and temporarily staged at the Site. On November 23, 
2020, DH Environmental collected the containers of waste, transported them to Lafarge North 
America at 5400 West Marginal Way in Seattle for disposal. 
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3 Site Conditions 

This section presents site geological and hydrogeological conditions and overall groundwater 
flow patterns. 

3.1 Geology 
The Site was originally a tidal marsh within the Puyallup River delta. Typical reference documents 
regarding filling activities in the tide flats, such as the Geology of the Port of Tacoma, do not 
provide documentation for this area (Hart Crowser 1974). A review of available historical aerial 
photography suggests that some filling, and construction of True’s Oil tank, was completed 
sometime between 1931 and 1940 (tacomaMAP 2021).   
 
The remainder of the Site area appears to have been filled in the early 1980s associated with 
marine terminal site redevelopment and construction of the current structures. In the immediate 
vicinity of Building 600, the upper 3 to 5 feet of fill consist of Building 600 preload material that 
was reused as structural fill (Appendix A; Port of Tacoma 1983). 
 
The former tidal marsh surface was not distinguishable from the above fill material in most 
boreholes advanced at the site. At monitoring well location MW-11 a distinct clayey silt unit was 
identified at 10 feet bgs, likely representing the former tidal marsh surface. In some boreholes, a 
thin silt unit about 1 foot thick was identified between 7 and 10 feet below grade. In other 
boreholes, the silt content increased at about 7.5 to 11.5 feet below grade and the lithology was 
described as a sandy silt or silty sand. Decomposed wood or root matter was observed at 13.8 
feet below grade at SB-08 and at 14.3 feet below grade at SB-10, suggesting organic plant 
material, likely from the marsh. 
 
The soil unit above the former tidal marsh surface consists predominantly of gravelly sand to 
sand, consistent with structural fill placement, with some construction debris. The soil unit below 
the former tidal marsh consists of fine- to coarse-grained sand and silty sand. These units will be 
referred to as the “Upper Sand” and “Lower Sand”. 

3.2 Hydrogeology 
Groundwater occurs in the Upper Sand under unconfined conditions and in the Lower Sand under 
confined or semi-confined conditions, due to the intermittent clayey-silt units. Groundwater at 
the site appears to flow toward the Puyallup River to the west/southwest and to the north 
towards East 11th Street, with an apparent groundwater divide to the east-northeast of Building 
600. The northward component of groundwater flow is consistent with the groundwater flow 
direction report for the Milwaukee Railyard (Shaw 2008). Net groundwater elevation contours 
are presented in Figure 5. 
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3.2.1 Site Groundwater Levels 
Depth to groundwater at the Site is generally in the range of 8 to 12 feet bgs. Based on transducer 
data from the tidal study, groundwater elevations appear to fluctuate as much as about 3 feet 
through a tidal cycle, with the largest rate of change seen at MW-10, the well closest to the 
Puyallup River. Water level depths and elevations for the November groundwater sampling event 
are presented in Table 6. Tidal study procedures, results, and data analysis are documented in 
Appendix G. 

3.2.2 Groundwater Flow 
To determine the Site groundwater flow direction(s), data from the tidal study (Appendix G) was 
used calculate net groundwater flow. The water elevation data recorded from 5:06 PM on 
November 2 through 9:24AM on November 6 was averaged at each well where the data was 
recorded and the data were contoured to map the average water elevations. Figure 5 depicts the 
net groundwater flow determined from this tidal study. Groundwater flow on the western half 
of the site flows west/southwest towards the Puyallup River. Groundwater flow to the east and 
northeast of Building 600 generally flows north with a groundwater high, or mound, at the very 
east end of Building 600. 
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4 Conceptual Site Model 

This section summarizes the nature and extent of contamination, suspected sources, and 
identifies potential human and environmental risk exposure pathways present on the Site. The 
purpose of the conceptual site model (CSM) is to synthesize the findings of the site investigation 
so that the CSM can be used as a tool to identify data gaps and to develop and evaluate cleanup 
approaches.  

4.1 Nature and Extent of Contamination 
The Site has been impacted by releases from historical petroleum operations at the property 
resulting in elevated concentrations of TPH-DRO/ORO, TPH-GRO, and benzene in soil and 
groundwater, and air-phase TPH contributions to indoor air at Building 600.  

4.1.1 Groundwater 
This discussion of the nature and extent of groundwater contamination incorporates data from 
samples collected from direct push boreholes in June and August 2020 and samples from 
monitoring wells collected in March and November 2020.   

Groundwater concentrations exceed the MTCA Method A TPH-DRO/ORO screening level in 17 of 
the 20 direct push groundwater samples when SGC was not used. Groundwater concentrations 
of TPH-DRO/ORO were below the MTCA Method A screening level at SB-10, SB-10D, and SB-16, 
the locations closest to the Puyallup River. When SGC was used, concentrations of TPH-DRO/ORO 
at SB-01D, SB-08, SB-08D, and SB-12D fell below the MTCA Method A screening level.  

The existing monitoring well network generally bounds the extent of TPH-DRO/ORO and TPH-
GRO contamination with two exceptions. Based on TPH-DRO/ORO with silica gel cleanup, GEI-
MW-8 exceeds screening criteria to the north and GEI-MW-9 exceeds screening criteria to the 
south. Figures 6 and 7 illustrate the TPH-DRO/ORO groundwater plume both without and with 
silica gel cleanup, respectively. 

Groundwater concentrations of TPH-GRO exceed the MTCA Method A screening level in 7 of 20 
direct push groundwater samples. TPH-GRO groundwater exceedances were focused around the 
eastern half of Building 600 with one notable exception at SB-14, shown on Figure 8. Benzene in 
groundwater was detected above the screening criteria at three locations (SB-01, SB-04, and SB-
09), shown on Figure 9. For the temporary groundwater samples collected during this 
investigation, concentrations of benzene ranged up to 22 µg/L, toluene up to 10 µg/L, 
ethylbenzene up to 27 µg/L, and total xylenes up to 38 µg/L.  Toluene, ethylbenzene and total 
xylenes were not detected above screening levels from groundwater samples collected from the 
direct push boreholes.  

Benzene was detected in groundwater samples collected from GEI-MW-1 in March 2020 (28 
µg/L) and November 2020 (46 µg/L); results exceeded the MTCA Method A and marine surface 
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water screening criteria. GEI-MW-1 was the only monitoring well to exhibit detections of BTEX 
above laboratory reporting limits in March or November 2020. 

4.1.2 Soil 
Soil concentrations from the 2020 investigation exceed MTCA Method A screening levels for TPH-
GRO and TPH-DRO/ORO (Table 3 and Figure 10). The highest TPH-GRO results (3,000 mg/kg, SB-
01) and TPH-DRO results (44,700 mg/kg, duplicate of SB-03) are generally associated with the 
eastern half of Building 600 with a few exceptions. SB-13, located northeast of Building 600 and 
near the Former Milwaukee Railyard also had elevated concentration of both TPH-GRO (1,400 
mg/kg) and TPH-DRO/ORO (12,000 mg/kg). There are data points with reported TPH-DRO 
concentrations below MTCA Method A industrial SLs (GEI-MW-2, GEI-MW-6, P40-UST-01, P40-
UST-02) that separate SB-13 from the Building 600 contamination suggesting that the impacts at 
the site may be from a two separate releases.  

Soil concentrations along the northwestern and western areas of the site are not impacted with 
hydrocarbons or BTEX and reported values are SB-07, SB-08, SB-10, and SB-16 in this area are 
below laboratory RLs.  Soil concentrations of TPH-DRO (8,000 mg/kg; duplicate concentration of 
9,400 mg/kg) and TPH-GRO (1,500 mg/kg) at SB-11 in the southwest area of the Building 600 
exceed screening criteria. 

In the soil samples collected during the 2020 investigation, concentrations of benzene ranged up 
to 14 mg/kg, toluene up to 5 mg/kg, ethylbenzene up to 20 mg/kg, and total xylenes up to 24 
mg/kg. Concentrations of BTEX compounds in soil exceed MTCA Method A screening levels at SB-
01, SB-03, and SB-04; no other locations exceed MTCA screening levels. No BTEX soil exceedances 
were observed or noted in the active UST pad area investigation conducted by Anchor QEA in 
August 2019 (Anchor QEA 2020). 

4.1.3 Vapor 
Vapors samples collected at the site, discussed in Section 2.1, included indoor air and sub-slab 
vapor. All indoor air samples contained APHs in the range of C5 through C8 (APH EC5-8 aliphatics) 
and C9 through C12 (APH EC9-12 aliphatics) above the site-specific TPH MTCA Method C cleanup 
level of 310 µg/m3 (Table 1, Figure 3). Though Building 600 is used for equipment maintenance 
and it is known that products used during routine operations in the building contain TPH, the 
levels detected in the indoor air samples are not thought to be from these products only (EMB 
2020).     

Sub-slab samples were collected from two locations in the building; one sample was collected in 
the Parts Room (SSV-Parts) and one sample was collected in the East Bay (SSV-E Bay) as shown 
on Figure 3 and Table 1. APH EC5-8 aliphatics were detected beneath the East Bay while APH EC9-
12 aliphatics were detected below the Parts Room. These APH results were below the Ecology 
TPH screening level. Sub-slab sample results were not detected above laboratory reporting limits 
for BTEX compounds and laboratory reporting limits were below sub-slab screening levels (Table 
1). Although the sub-slab vapor samples were below screening levels, TPH was above the 
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screening level in indoor air and benzene, TPH-GRO, and TPH-DRO were present above cleanup 
levels in soil and groundwater adjacent to and likely below the building, including the presence 
of free product. Sub-slab and indoor air sample results can vary spatially and temporally 
depending on many factors (e.g. barometric pressure and trend, wind, temperature). Due to this 
uncertainty in air concentration measurements and the presence of significant soil and 
groundwater contamination, it is reasonable to expect that sub-slab vapor contamination is 
present and contributing to indoor air. 

Groundwater data from GEI-MW-1 indicates that benzene exceeds the vapor intrusion 
groundwater screening level (GEI-MW-1; Figure 1). 

4.1.4 Contaminants of Concern 
Contaminants that have been detected above screening levels at Parcel 40 are benzene, 
ethylbenzene, xylenes, TPH-GRO, and TPH-DRO/ORO. Benzene exceeded screening levels in soil 
and groundwater while ethylbenzene and xylenes only exceeded screening levels in soil. TPH-
GRO and TPH-DRO/ORO exceeded screenings levels in soil and groundwater plus TPH exceeded 
screening levels in indoor air. As discussed in Appendix F, although TPH-GRO exceeded screening 
levels in soil and groundwater, there is no known historical use of gasoline at the property and a 
closer look at the TPH-DRO/ORO results indicates that the TPH-GRO response may have been 
due to high concentrations of a middle distillate, such as diesel.  

4.1.5 Sources 
Historical petroleum operations at the site include a number of potential sources (Figure 2): 

• The 1.25 million gallon True’s Oil above-ground diesel storage tank; including the pump 
area and associated “oil” and diesel pipelines  

• The former 14,000-gallon diesel UST and loading rack located at the former Milwaukee 
Railyard 

• Several “oil” and “oil and steam” pipelines that may have carried heavier-end petroleum 
products such as Bunker C for fueling locomotives prior to diesel use  

• The former lube oil line and documented leak 
• The former 3,000-gallon waste oil tank associated with Building 600 
• The existing 20,000-gallon diesel and 1,000-gallon gasoline USTs and fueling area 

The primary source of contamination in the Building 600 area appears to be historical operation 
of the True’s Oil diesel tank. Operation of the True’s Oil tank included smaller tanks within the 
secondary containment berm, various fuel lines, the pump house, and septic tank. The highest 
soil and groundwater concentrations are centered at the former tank and generally decrease 
with distance from the tank. The True’s Oil tank also appears to have supplied diesel fuel to the 
nearby 14,000-gallon diesel UST and tank car loading rack on the former Milwaukee Railyard  to 
the east (Figure 2). Petroleum contamination and a free product plume were previously identified 
on the Milwaukee Railyard in the vicinity of this fueling area. Although this area was not a focus 
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of the Building 600 investigation, evidence of contamination associated with the former 
Milwaukee Railyard was identified at SB-13. Reports prepared for the former Milwaukee Railyard 
indicate free phase product remains at the site and remediation activities have ceased (Ecology 
2011, Hart Crowser 2015). Testing indicated that NAPL at the former Milwaukee Railyard site has 
been depleted of water-soluble hazardous constituents (Shaw 2008). 

Several “oil” and “oil and steam” notations are present on historical drawings in reference to 
pipelines. These notations suggest that heavier-end TPH, such as Bunker C fuel, were present. 
This would be consistent with locomotive fueling prior to the advent of the diesel locomotive. 
Other than the lube oil line, discussed below, TPH impacts discovered in the area appear 
consistent with diesel. As a result, it does not appear that these pipelines contributed to 
petroleum contamination of soil and groundwater. 

The lube oil line leak noted in the late 1990s (GCI 2000) is also a known source of petroleum 
contamination. Soil impacted with TPH-ORO likely associated with this leak is located in a small 
area along the south side of Building 600 as identified on Figure 10. 

The former waste oil tank and the existing diesel and gasoline USTs do not appear to be sources 
of petroleum contamination. During removal of the waste oil UST, it was noted that the tank was 
in good condition with minimal evidence of scaling, pitting, or rusting (CETI 1999). A 
contaminated soil sample from the tank excavation was tested and found to contain diesel. A 
sample of sludge from the waste oil tank contained primarily TPH-ORO, consistent with the 
anticipated contents. These analytical data indicate that soil contamination outside the tank is 
not consistent with the contents of the waste oil tank. 

The existing diesel and gasoline fiberglass USTs are tested annually in accordance with the 
current regulations, most recently in May and June 2021. The tanks, lines, spill bucket, overfill 
prevention system, and leak detection system were all determined to be operating properly. 

The shallow groundwater table is encountered from 8 to 12 feet bgs. Groundwater flow at the 
site appears to be toward the Puyallup River to the west/southwest and to the north towards 
East 11th Street. The dissolved groundwater plume appears to be primarily in the Upper Sand unit 
and has migrated in the direction of groundwater flow.  

4.2 Exposure Assessment 
This section identifies potential human and ecological exposures to contaminated media at the 
site. Consistent with WAC 173-340-350(1), exposure scenarios are identified that assist in the 
selection of a cleanup action that will “protect human health and the environment (including, as 
appropriate, aquatic and terrestrial ecological receptors)” (WAC 173-340-350(8)(c)(i)(A)). To 
evaluate cleanup actions, applicable cleanup standards must be determined. As outlined in WAC 
173-340-700(5), to select the appropriate cleanup standards for cleanup actions, the following 
criteria must be evaluated: 

• Nature of the contamination 
• Potentially contaminated media 
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• Current and potential land and resource uses 
• Current and potential receptors 
• Current and potential pathways of exposure. 

The nature of contamination and impacted media were described in Section 2.3. This section 
describes current and potential receptors and pathways of exposure, based on current and 
potential land and resource uses.  

4.2.1 Current and Potential Land and Resource Uses 
Cleanup levels must derive from reasonable maximum exposures, defined as the “highest 
exposure that is reasonably expected to occur at a site under current and potential future site 
use” (WAC 173-340-708(3)(b)). This section identifies the current and future potential uses of 
resources where contaminated media are known or suspected to be present. The resources 
under consideration are land, groundwater, and surface water. 

4.2.2 Groundwater 
Protection of drinking water is not applicable to this Site because the shallow groundwater is not 
potable. It is expected to remain non-potable in the future under the Model Toxics Control Act 
(MTCA) and local regulations because: 

• Neither the Site nor groundwater in its vicinity is a current source of drinking water. 
• Under Washington Administrative Code (WAC) 173-340-720(2)(b), neither the Site nor 

groundwater in its vicinity is a potential future source of drinking water because 
groundwater contains natural background levels of specific conductivity above the state 
and local secondary maximum contaminant level of 0.7 mS/cm (WAC 246-290-310(3)(a) 
and Tacoma-Pierce County Health Department Environmental Health Code Chapter 3 
Drinking Water). 

• Site groundwater will not migrate into groundwater that is a current or potential source 
of drinking water. 

• A domestic supply well would not be placed in the vicinity of Parcel 40 (WAC-173-340-
720(2)(d)). State and local codes prohibit the construction of drinking water wells in the 
vicinity of the Parcel 40 via WAC 246-290-130(1) which requires drinking water supplies 
to come from the highest quality source (which at the Site is the municipal water supply 
system) and via WAC 290-135(2)(b) which specifies a minimum 100-foot drinking water 
well setback from surface water, roads, utilities, and buildings.  

Protection of marine surface water is an applicable pathway because shallow groundwater at the 
Site flows toward and discharges into the brackish waters of the Puyallup River and the marine 
waters of Commencement Bay. The marine surface water quality pathway will incorporate 
criteria for both the protection of aquatic organisms and humans consuming aquatic organisms. 

The groundwater to industrial indoor air pathway is relevant because the Parcel 40 is zoned Port 
Maritime Industrial by the City of Tacoma and is likely to remain industrial for the foreseeable 
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future. Additionally, the Site’s current and future land uses include occupied 
industrial/commercial buildings. Vapor intrusion is discussed further in Section 4.2.4. 

4.2.3 Soil 
Parcel 40 is currently zoned Port Maritime Industrial and future land use plans are for industrial 
use, therefore, cleanup levels for industrial land use are applicable. Soil must also not leach to 
groundwater at concentrations that would cause groundwater to exceed acceptable levels. 
Parcel 40 is excluded from a terrestrial ecological evaluation per WAC 173-340-7491 (1)(b) since 
all contaminated soil is covered by buildings or pavement. Based on this exclusion, a simplified 
terrestrial ecological evaluation has not been performed but an institutional control will be 
required. 

Soil direct contact risk is mitigated across much of the Parcel 40 area by complete asphalt or 
concrete coverage. Soil direct contact could still occur during subsurface excavations for utility 
work or construction. Existing paving is protective of industrial workers.  

4.2.4 Vapor 
Vapor intrusion risk is a concern where soil or groundwater is impacted with VOCs above SLs 
adjacent to enclosed breathing spaces. Benzene is present above SLs in the vicinity of Building 
600. Based on the results of the indoor air assessment, it appears likely that petroleum 
hydrocarbons in soil and groundwater beneath the building are impacting indoor air through 
vapor intrusion (see Section 2.1). The Port has installed a sub-slab depressurization system (SSDS) 
to mitigate the potential vapor intrusion risk.  

4.2.5 Potential Receptors and Exposure Pathways 
The exposure pathways at the Site for human health or the environment are: 

• Direct contact with soil by industrial maintenance, utility, or construction workers 
• Soil leaching to groundwater  
• Groundwater discharge to surface water and exposure to aquatic organisms and 

humans consuming aquatic organisms (through bioaccumulation) 
• Inhalation of indoor air containing contaminants volatilized from groundwater and soil 

(VI) by onsite office workers and industrial maintenance workers. 

Inhalation of indoor air containing contaminants is a relevant exposure pathway but one that 
was addressed by installation of the SSDS (CRETE 2021). 

4.3 Cleanup Standards 
MTCA provides the framework for evaluating and selecting cleanup actions. Within this 
framework are threshold requirements that must be met by all cleanup actions. The threshold 
requirements for cleanup actions, as defined in WAC 173-340-360(2)(a), are to:  
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1. Protect human health and the environment  
2. Comply with cleanup standards (WAC 173-340-700 through 173-340-760) 
3. Comply with applicable state and federal laws (WAC 173-340-710) 
4. Provide for compliance monitoring (WAC 173-340-410 and 173-340-720 through 

173-340-760) 

This section develops appropriate cleanup standards to be protective of human health and the 
environment, and the locations at which to apply these cleanup standards (the points of 
compliance) (#1-2 above). The third requirement, comply with applicable or relevant and 
appropriate requirements (ARARs), is not discussed in this document, but would need to be 
evaluated during site cleanup and or development. The fourth requirement to provide for 
compliance monitoring, is discussed in Section 5.  

4.3.1 Cleanup Levels 
Cleanup levels for affected media at the Site were evaluated in accordance with MTCA and take 
into consideration exposure pathways and receptors based on current and likely future uses of 
the Site. Because the Site is located in a developed commercial/industrial setting with buildings, 
paved parking lots, and roads, the Site qualifies for a TEE exclusion under WAC 173-340-
7491(1)(b). 
 
The exposure scenarios that are relevant to the development of cleanup standards to protect 
human health and the environmental at Parcel 40 are: 

• Direct contact with soil by industrial maintenance, utility, or construction workers 
• Soil leaching to groundwater  
• Groundwater discharge to surface water and exposure by aquatic organisms and 

humans consuming organisms 
• Inhalation of indoor air containing contaminants volatilized from groundwater and soil 

(VI) by onsite office workers and industrial maintenance workers. 

MTCA (WAC 173-340-360(c)(ii)(A)) states that groundwater sources shall be treated or removed, 
including removal of free product consisting of petroleum and other light nonaqueous phase 
liquid (LNAPL) from the groundwater using normally accepted engineering practices. MTCA 
defines free product as “a nonaqueous phase liquid that is present in the soil, bedrock, ground 
water or surface water as a distinct (sic) separate layer” (WAC 173-340-200). Free product has 
been measured in ITC-RW-1 and ITC-RW-2 and intermittently in GEI-MW-9. Sorbent socks were 
placed in wells ITC-RW-1, ITC-RW-2, and GEI-MW-9 on December 29, 2020 to remove 
accumulated free product. 
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4.4 Point of Compliance  
A point of compliance is that point or location on a property where the CULs must be attained in 
each medium of concern. Preliminary points of compliance for the Site were established in 
accordance with WAC 173-340-740(6) for soil and WAC 173-340-720(8) for groundwater.  

The point of compliance for soil cleanup levels based on direct contact is throughout the Property 
to 15 feet bgs. The point of compliance for soil cleanup levels based on protection of groundwater 
is throughout the property.  

Shallow groundwater at Parcel 40 discharges either to the Puyallup River or Commencement Bay. 
For properties near, but not abutting, surface water, a conditional point of compliance may be 
“located as close as practicable to the source, not to exceed the point or points where ground 
water flows into the surface water” (WAC 173-340-720(8)(d)(ii)). For Parcel 40, groundwater 
compliance will be assessed at wells located within the property boundary or closer to the source. 
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5 Recommendations 

Recommended cleanup and monitoring activities are:  
• Install a sub-slab depressurization system at Building 600 to address any potential vapor 

intrusion. Installation occurred in the Summer and Fall of 2021. System startup is 
anticipated in February 2022. 

• Install an additional groundwater monitoring well in the vicinity of SB-11 to fill dissolved 
plume data gap between GEI-MW-10 and GEI-MW-11.  

• Routine groundwater monitoring sampling of the well network. 

To the north of Building 600, TPH-DRO/ORO at SB-13, SB-14, and GEI-MW-8 may be attributable 
to former Milwaukee Railyard activities. Additional investigation may be warranted to better 
define boundary or overlap between the two petroleum releases sites.  
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Table 1 Summary of Indoor Air, Ambient Air, and Sub‐Slab Vapor Sample Results

Port of Tacoma ‐ Parcel 40

Ambient West Ambient East
Indoor ‐ West 

Bay 13

Indoor  ‐ Parts 

Office

Indoor ‐ NW 

Office
Indoor ‐ East

Indoor ‐ East 

(duplicate)

Subslab Vapor

Parts Room

Subslab Vapor

East Bay

AW040720

09:54 to 09:54

7/4 ‐ 7/5/2020

AE040720

10:04 to 10:04

7/4 ‐ 7/5/2020

IWB13040720

10:13 to 10:13

7/4 ‐ 7/5/2020

IPO040720

10:23 to 10:23

7/4 ‐ 

7/5/2020

INWOFF040720

10:31 to 10:31

7/4 ‐ 7/5/2020

IE040720

10:37 to 10:37

7/4 ‐ 7/5/2020

IE100040720

10:37 to 

10:38

7/4 ‐ 

7/5/2020

SSV‐Parts

16:48 to 16:53

10/27/2020

SSV‐E Bay

17:17 to 17:22

10/27/2020

Analytes

Benzene 3.20 3,190              NV <0.32 <0.38 0.58 0.74 0.51 0.79 0.78 <1 <2.6 11

Toluene 5000 376,810          NV <19 <23 39 <23 <19 <19 <19 <60 <150 76,000

Ethylbenzene 1000 434,190          NV <0.43 <0.52 14 6.3 5.1 1.3 1.3 <1.4 <3.6 15,000

m,p‐Xylene 100 434,190          NV <0.87 <1 63 30 25 5.5 5.3 <2.8 <7.1 1,500

o‐Xylene 100 434,190          NV <0.43 <0.52 19 9.8 8.3 2.1 1.7 <1.4 <3.6 1,500

Naphthalene 0.74 52,430            NV 0.16 0.12 0.39 0.36 0.34 0.32 0.36 <0.84 <2.1 2.5

APH EC5‐8 aliphatics NV NV <30 <36 240 160 110 130 130 <130 1,900 NV

ACGIH C5‐8 aliphatics NV NV 1,500,000        

APH EC9‐12 aliphatics NV NV <35 <42 1,500
c 1,200c 1,100c 2,600c 2,700c 230 <410 NV

ACGIH C9‐15 aliphatics NV NV 1,200,000        

APH EC9‐10 aromatics NV NV <25 <30 <25 <30 <25 <25 <25 <80 <200 NV

ACGIH C9‐15 aromatics NV NV 1,200,000        

TPH d 310 111                 130                  1,901                 1,460             1,293                   2,784              2,883            507                   2,679                4,700         

Notes:

NV = No Value 8hr TWA = 8 hour Time‐Weighted Average

MTCA = Model Toxics Control Act ACGIH = American Conference of Governmental Industrial Hygienists

DOSH = Washington State Division of Occupational Safety and Health GGVs ‐ Group Guidance Values

PEL = Permissible Exposure Limit µg/m3 = micrograms per cubic meter 

EPA = Environmental Protection Agency TPH = Total Petroleum Hydrocarbons

APH = Air‐Phase Petroleum Hydrocarbons

MA‐APH = Massachusetts Department of Environmental Protection Method for the Determination of Air‐Phase Petroleum Hydrocarbons
a DOSH PELs are cited in units of parts per million for the analytes listed. The PELs have been converted to units of µg/m3 for the purpose of this report.

c The analyte response exceeded the valid instrument calibration range. The value reported is an estimate.
d
 TPH is based on Petroleum Vapor Intrusion (PVI): Updated Screening Levels, Cleanup Levels, and Assessing PVI Threats to Future Buildings Implementation Memorandum No. 18, dated 

January 10, 2018. The indoor air TPH screening level assumes compounds not detected are present at the full reporting limit. The sub‐slab screening level is based on the Method B indoor 

air screening level of 140 ug/m3 and the standard attenuation factor of 0.03.

MTCA 

Screening 

Level

(indoor air) 

Method C

DOSH PEL

(8hr TWA)
a

ACGIH GGVs 

for 

Hydrocarbons

Sample Location

Sample ID

Sample Duration

MTCA Sub‐

Slab Soil 

Gas 

Screening 

level 

Method B

Analysis for Volatile Compounds By EPA Method TO‐15 

all values in units of µg/m
3

Analysis For Volatile Compounds By Method MA‐APH

b The GGVs listed in Table 1 are reproduced from Column B of the ACGIH Table 1 Group Guidance Values found in Appendix H of the ACGIH publication, 2019 Threshold Limit 

Values and Biological Exposure Indices.



Table 2 Monitoring Well Groundwater Analytical Results ‐ March 2020

Port of Tacoma ‐ Parcel 40

GEI‐MW1

(See Note 5)

Duplicate

GEI‐MW‐1 (GEI‐

MW39‐0320) GEI‐MW5 GEI‐MW8 GEI‐MW9

ITC‐RW1‐0320

(See Note 4)
03‐26‐20 03‐26‐20 03‐26‐20 03‐26‐20 03‐26‐20 03‐26‐20

ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/kg

1,2,4‐Trimethylbenzene 180 NV ‐‐‐ 3.1  3.1  1.0 U 1.0 U 1.0 U 10 U
1,2‐Dichlorobenzene 1,600 800 See Note 1 1.2  1.3  1.0 U 1.0 U 1.0 U 10 U
1,3‐Dichlorobenzene NV 2 See Note 1 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 21 
1,4‐Dichlorobenzene 81 22 See Note 2 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 19 
Benzene 8 1.6 See Note 3 28/35.7 28  0.35 U 0.35 U 0.35 U/20 U 6 U
Chlorobenzene 350 200 See Note 1 4.1  4.2  1.0 U 1.0 U 2.6  14 
Ethylbenzene 1,800 31 See Note 1 5.6/20 U 5.5  1.0 U 1.0 U 1.0 U 10 U
Isopropylbenzene (Cumene) NV NV ‐‐‐ 2.9  2.8  1.0 U 1.0 U 1.8  10 U
Naphthalene 350 4,900 See Note 2 1.2/20 U 1.1  1.0 U 1.0 U 1.0 U 10 U
n‐Propylbenzene NV NV ‐‐‐ 2.9  2.9  1.0 U 1.0 U 1.5  10 
o‐Xylene 3,500 NV ‐‐‐ 5.4/20 U 5.2  1.0 U 1.0 U 1.0 U 10 U
p‐Isopropyltoluene NV NV ‐‐‐ 1.6  1.5  1.0 U 1.0 U 1.0 U 49 
sec‐Butylbenzene NV NV ‐‐‐ 1.0 U 1.0 U 1.0 U 1.0 U 2.2  16 
Toluene 1,400 130 See Note 1 2.8/20 U 2.9  1.0 U 1.0 U 1.0 U 10 U

1,2‐dibromoethane (EDB) 2.7 NV ‐‐‐ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 10 U
1,2‐dichloroethane (EDC) 42 NV ‐‐‐ 1.0 U 1.0 U 1.0 U 1.0 U 1.0 U 10 U
Methyl tert‐butyl ether (MTBE) 240 NV ‐‐‐ 1.0 U/20 U 1.0 U 1.0 U 1.0 U 1.0 U/20 U 10 U

Aliphatic Hydrocarbon (C5‐C6) NV NV ‐‐‐ 40 U NA NA NA 40 U NA
Aliphatic Hydrocarbon (C6‐C8) NV NV ‐‐‐ 87.9 NA NA NA 20 U NA
Aliphatic Hydrocarbon (C8‐C10) NV NV ‐‐‐ 37.2 NA NA NA 29.3 NA
Aliphatic Hydrocarbon(C10‐C12) NV NV ‐‐‐ 231 NA NA NA 172 NA
Aromatic Hydrocarbon (C8‐C10) NV NV ‐‐‐ 138 NA NA NA 50 U NA
Aromatic Hydrocarbon (C10‐C12) NV NV ‐‐‐ 505 NA NA NA 343 NA
Aromatic Hydrocarbon (C12‐C13) NV NV ‐‐‐ 896 NA NA NA 461 NA

Notes:
Yellow = Shading denotes values above ONE MTCA Screening level 

Orange = Shading denotes values above BOTH MTCA Screening levels  
Bold = detections 
ug/L = micrograms per liter 
mg/kg = milligram per kilogram
U = laboratory reporting limit 
NV = no value
NA = not analyzed
Note 1 ‐ MTCA Surface Water Human Health Marine Waters 40 CFR 131.45 Screening Level 
Note 2 ‐ MTCA Surface Water Method B Cancer Screening Level 
Note 3 ‐ MTCA Surface Water Human Health Marine Waters 173‐201A WAC Screening Level 
Note 4 ‐ ITC‐RW1 had 0.89‐ft thickness of free product on sample date of 3/26/2020.
Note 5 ‐ Split samples to two labs (Friedman & Bruya value/Fremont Analytical value)

Fuel Additives

Volatile Petroleum Hydrocarbons (VPH)

Parameter 

MTCA 

Groundwater 

Screening Level

Method C

Marine Surface 

Water Screening 

Level 

Source of Marine 

Surface Water 

Screening Level 
Volatile Organic Constituents (VOCs; EPA Method 8260)



Table 3 Soil Analytical Results ‐ 2020

Port of Tacoma ‐ Parcel 40

Sample ID 
Date 

Sampled 

Sample 

Depth (ft 

bgs)

Units

Diesel 

Range 

Organics 

(DRO)

Lube Range 

Oil (ORO)

DRO/ORO 

(Diesel + 

Lube Oil)

Gasoline 

Range 

Organics 

(GRO)

Benzene Toluene
Ethyl‐

benzene

Total 

Xylenes

mg/kg see total  see total  2,000 30 0.03 7 6 9

SB‐01‐09 6/12/20  9 to 10 mg/kg 23,000 1600 x 23,000 3,000 0.2 U 0.2 U 7  24 
SB‐02‐09.5 6/12/20 9.5 to 10 mg/kg 3,800 390 x 3,800 600 0.2 U 0.2 U 1.6  2.3 
SB‐03‐10 6/12/20 10 to 11 mg/kg 27,000 3100 x 27,000 2,400 14  3.8 20 20 

Dup (SB‐03‐10) 6/12/20 10 to 11 mg/kg 40,000 4,700 44,700 2,000 1.3 5 13 17
SB‐04‐08 6/12/20 8 to 9 mg/kg 15,000 1100 x 15,000 2,800 0.2 U 0.2 U 7.9  20 
SB‐05‐09.5 6/12/20 9.5 to 10 mg/kg 9,500 750 x 9,500 600 0.1 U 0.1 U 1.7  2.1 
SB‐06‐09 6/12/20 9 to 10 mg/kg 15,000 490 x 15,000 NA NA NA NA NA
SB‐07‐07.5 6/12/20 7.5 to 8.5 mg/kg 50 U 250 U 250 U NA NA NA NA NA
SB‐08‐09 6/12/20 9 to 10 mg/kg 50 U 250 U 250 U NA NA NA NA NA
SB‐09‐07.5 6/12/20 7.5 to 10 mg/kg 18,000 610 18,610 NA NA NA NA NA
SB‐10‐05 8/5/20 5 to 6 mg/kg 50 U 250 U 250 U 5 U 0.02 U 0.02 U 0.02 U 0.06 U
SB‐11‐09 8/5/20 9 to 10 mg/kg 8,000 550 x 8,000 1,500 0.02 Uj 0.1 U 3.3 2.6

Dup (SB‐11‐09) 8/5/20 9 to 10 mg/kg 9,400 640 x 9,400 1,500 0.02 Uj 0.1 U 2.9 2.3
SB‐12‐10 8/5/20 10 to 11 mg/kg 150 250 U 150 36 0.02 U 0.02 U 0.02 U 0.06 U
SB‐13‐09 8/5/20 9 to 10 mg/kg 12,000 860 x 12,000 1,400 0.02 Uj 0.1 U 2.0 1.7
SB‐14‐09 8/5/20 9 to 10 mg/kg 50 U 250 U 250 U 5 U 0.02 U 0.02 U 0.02 U 0.06 U
SB‐15‐08 8/5/20 8 to 8.5 mg/kg 50 U 250 U 250 U 5 U 0.02 U 0.02 U 0.02 U 0.06 U
SB‐16‐05 8/5/20 5 to 6 mg/kg 50 U 250 U 250 U 5 U 0.02 U 0.02 U 0.02 U 0.06 U

MW‐11‐10‐11.5 10/4/20 10 to 11.5 mg/kg 50 U 250 U 250 U 5 U 0.02 U 0.02 U 0.02 U 0.06 U

Notes:
Yellow = Shading denotes values above the MTCA Screening level
MTCA Method A industrial/protection of groundwater vadose (default)
Bold = detections 
mg/kg = milligram per kilogram
U = laboratory reporting limit 
NV = no value
NA = not analyzed
x ‐ The sample chromatographic pattern does not resemble the fuel standard used for quantitation

Parameter 

MTCA Method A

Screening Level



Table 4 Direct Push Groundwater Analytical Results ‐ 2020

Port of Tacoma ‐ Parcel 40

Sample ID 
Date 

Sampled 
Units

Diesel Range 

Organics 

(DRO)

Lube Range Oil 

(ORO)

DRO/ORO 

(Diesel + 

Lube Oil)

DRO ‐ SGC ORO ‐ SGC

DRO/ORO ‐ 

SGC (Diesel + 

Lube Oil)

Gasoline 

Range 

Organics 

(GRO)

Benzene Toluene
Ethyl‐

benzene

Total 

Xylenes

ug/L see total  see total  500 see total  see total  500 800 8 1,400 1,800 3,500

ug/L NV NV NV NV NV NV NV 1.6 130 31 NV

SB‐01‐0620 6/12/20 ug/L 690,000 25000 U 690,000 620,000 25000 U 620,000 4,100 22  10 U 25  30 U

SB‐01D‐0620 6/12/20 ug/L 880 250 U 880 470 250 U 470 100 U 1 U 1 U 1 U 3 U

SB‐02‐0620 6/12/20 ug/L 78,000 25000 U 78,000 77,000 25000 U 77,000 1,800 1 U 1 U 1 4.2

Dup (SB‐02) 6/12/20 ug/L 94,000 25000 U 94,000 97,000 25000 U 97,000 830 1 U 1.1 1 U 4.0

SB‐03‐0620 6/12/20 ug/L 1,700,000 64,000 x 1,700,000 1,700,000 72,000 x 1,700,000 4,100 1 U 10 27  3 U

SB‐04‐0620 6/12/20 ug/L 25,000 3,100 x 25,000 12,000 2500 U 12,000 1,600 81  4.6 19 14 

SB‐05‐0620 (see note1) 6/12/20 ug/L 62,000,000 1,500,000 x 62,000,000 71,000,000 2,000,000 x 71,000,000 7,500 1.1 3.4 1 U 38

SB‐06‐0620 6/12/20 ug/L 18,000 2500 U 18,000 15,000 2500 U 15,000 750 1 U 1 U 1.5 3 U

SB‐07‐0620 6/12/20 ug/L 1,100 250 U 1,100 550 250 U 550 100 U 1 U 1 U 1 U 3 U

SB‐08‐0620 6/12/20 ug/L 280 330  610 55 x 290  290  100 U 1 U 1 U 1 U 3 U

SB‐08D‐0620 6/12/20 ug/L 640 250 U 640 310 250 U 310 100 U 1 U 1 U 1 U 3 U

SB‐09‐0620 6/12/20 ug/L 54,000 2500 U 54,000 61,000 2500 U 61,000 3,500 3.2  1 U 11 9.3

SB‐10‐0820 8/5/20 ug/L 50 U 250 U 250 U 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

SB‐10D‐0820 8/6/20 ug/L 400 x 250 U 400 x 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

SB‐11‐0820 8/5/20 ug/L 7,200 250 U 7,200 5,900 250 U 5,900 430 1 U 1 U 1 U 3 U

SB‐12‐0820 8/5/20 ug/L 3,600 1,300 4,900 2,600 1300 3,900 100 U 1 U 1 U 1 U 3 U

SB‐12D‐0820 8/6/20 ug/L 1700 x 380 x 2,080 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

SB‐13‐0820 8/5/20 ug/L 12,000 1,400 x 12,000 9,000 960 x 9,000 280 1 U 1 U 1 U 3 U

Dup (SB‐13) 8/6/20 ug/L 16,000 1,900 x  16,000 12,000 1400 x 12,000 320 1 U 1 U 1 U 3 U

SB‐14‐0820 8/5/20 ug/L 150,000 6200 x 150,000 130,000 5,600 x 130,000 1,200 1 U 1 U 3.0 3 U

SB‐15‐0820 8/5/20 ug/L 2,900 410 x 2,900 2,900 330 x 2,900 100 U 1 U 1 U 1 U 3 U

SB‐16‐0820 8/5/20 ug/L 50 U 250 U 250 U 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

Notes:

MTCA Screening Level Method A for TPH and Method C for BTEX

Yellow = Shading denotes values above surface water MTCA screening level 

Orange = Shading denotes values above groundwater MTCA screening levels  

Bold = detections 

ug/L = micrograms per liter 

U = laboratory reporting limit 

NV = no value

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

Parameter 

MTCA Method A/C Industrial Groundwater 

Screening Level

MTCA Method B Marine Surface Water

Screening Level 

Note 1 ‐ Sample SB‐05‐0620 is likely influenced by the presence of free phase hydrocarbons present. Field notes for this groundwater sample indicate moderate to strong hydrocarbon odor, hydrocarbon sheen and 

“yellowish, oily water” on purged sample water. 



Table 5 Monitoring Well Groundwater Analytical Results ‐ November 2020

Port of Tacoma ‐ Parcel 40

Monitoring Well ID  Date Sampled  Units

Diesel 

Range 

Organics 

(DRO)

Lube Range 

Oil (ORO)

DRO/ORO 

(Diesel + 

Lube Oil)

DRO ‐ SGC ORO ‐ SGC

DRO/ORO ‐ 

SGC (Diesel 

+ Lube Oil)

Gasoline 

Range 

Organics 

(GRO)

Benzene Toluene
Ethyl‐

benzene

Total 

Xylenes

ug/L see total  see total  500 see total  see total  500 800 8 1,400 1,800 3,500

ug/L NV NV NV NV NV NV NV 1.6 130 31 NV

GEI‐MW‐1 11/19/20 ug/L 25,000 5600 30,600 8,500 320 x 8,500 1700 46 6.7 22 14

GEI‐MW‐2 11/20/20 ug/L 1500 x 330 x 1,830 50 U 250 U 250 U 360 1 U 1 U 1 U 3 U

GEI‐MW‐3 11/19/20 ug/L 430 x 540 x 970 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

GEI‐MW‐4 11/20/20 ug/L 370 x 250 U 370 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

GEI‐MW‐5 11/19/20 ug/L 370 x 250 U 370 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

GEI‐MW‐6 11/19/20 ug/L 270 x 440 x 710 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

GEI‐MW‐8 11/19/20 ug/L 2400 x 820 x 3,220 550 250 U 550 130 1 U 1 U 1 U 3 U

GEI‐MW‐9 11/20/20 ug/L 2,900 250 U 2,900 920 250 U 920 360 1 U 1 U 1 U 3 U

MW‐10 11/19/20 ug/L 720 x 430 x 1,150 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U
DUP‐1120

(MW‐10) 11/19/20 ug/L 730 x 400 x 1,130 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

MW‐11 11/19/20 ug/L 150x 250 U 150 50 U 250 U 250 U 100 U 1 U 1 U 1 U 3 U

Notes:

MTCA Screening Level Method A for TPH and Method C for BTEX

Yellow = Shading denotes values above ONE MTCA Screening level 

Orange = Shading denotes values above BOTH MTCA Screening levels  

Bold = detections 

ug/L = micrograms per liter 

U = laboratory reporting limit 

NV = no value

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

MTCA Method A/C Industrial Groundwater 

Screening Level

MTCA Method B Marine Surface Water

Screening Level 

Parameter 



Table 6 Monitoring Well Construction and Field Parameters ‐ November 2020

Port of Tacoma ‐ Parcel 40

Well ID Date

Initial Depth

to Water

(feet BTOC)

Final Depth

to Water

(feet BTOC)

Depth to 

LNAPL (feet 

BTOC)

Measured 

Total Depth 

(feet BTOC)

Well Screen 

Interval (feet 

bgs)

Temperature 

(degrees C)

Specific 

Conductance 

(uS/cm)

Oxidation‐

Reduction 

Potential (mV)

Dissolved 

Oxygen (mg/L)
pH (S.U.)

Turbidity a 

(NTU)

Total 

Dissolved 

Solids (mg/L)

Sampling 

Purge Rate 

(mL/min)

GEI‐MW‐1 11/19/2020 10.00 11.21 NP 15.28 4‐14 13.6 2,697 ‐86.8 0.21 6.62 407 Clear 1753 <=150

GEI‐MW‐2 11/20/2020 9.10 9.53 NP 14.90 5‐15 16.8 905 ‐95.1 0.25 7.65 307 Clear 588 <=200

GEI‐MW‐3 11/18/2020 8.61 NM NP 8.66 4‐14 15.0 2630 ‐121.8 0.19 7.00 522 Clear 1704 >=200

GEI‐MW‐4 11/20/2020 9.75 10.49 NP 15.08 4‐14 14.3 2225 ‐114.9 0.26 7.37 617 Clear 1446 <=175

GEI‐MW‐5 11/19/2020 9.60 14.79 NP 9.81 4‐14 15.7 2458 ‐78.2 0.25 6.91 596 Clear 1594 150

GEI‐MW‐6 11/19/2020 9.26 9.44 NP 15.40 6‐16 15.2 1924 ‐80.4 0.18 6.72 638 Clear 1252 <=175

GEI‐MW‐8 11/19/2020 8.85 8.90 NP 15.05 5‐15 16.0 1473 ‐84.6 0.09 6.65 547 Clear  962 <=250

GEI‐MW‐9 11/20/2020 10.44 10.73 NP 15.42 4‐14 17.9 1,263 ‐100.0 0.23 7.36 198 Clear 820 <=175

MW‐10 11/19/2020 10.58 10.66 NP NM 7‐17 16.1 2,583 ‐134.8 0.20 7.15 793 Clear 1678 175

MW‐11 11/18/2020 10.28 11.15 NP NM 5‐15 14.7 2,235 210.0 0.31 6.51 228 Clear 1454 100

ITC‐RW‐1b 10/25/2020 10.47 NM 9.65 NM 5‐15 NM NM NM NM NM NM NM NM

ITC‐RW‐2b 10/25/2020 12.14 NM 9.85 NM 5‐15 NM NM NM NM NM NM NM NM

Notes:

a. Turbidity measurements through flow cell and water quality meter do not appear accurate and qualitative description provided.

b. Well not gauged during November 2020. Gauging data from 10/25/2020.

NM ‐ Not measured

NP ‐ Not present

BTOC ‐ Below top of casing (designated measuring point/mark or north side of casing)

bgs ‐ below ground surface

C ‐ Celsius

uS/cm ‐ micro‐Siemens per centimeter

mg/L ‐ milligrams per Liter

S.U. ‐ Standard Units

mV ‐ millivolts

NTU ‐ Nephelometric Turbidity Units

mL/min ‐ milliliters per minute

All water quality parameters are final instrument readings after low‐flow sampling stabilization and immediately prior to sampling.
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(0.82)

1. Area of contamination approximated from

Prospective Purchaser Consent Decree Re:

Milwaukee Railyard Site, Attachment C, Figure

1. No. 95-2-02280-0 (Ecology 1995). Figure 1

identifies this area as free product but it is

suspected that the figure legend is incorrect.

Area of contamination is the approximate

extent of soil with total petroleum hydrocarbon

concentrations exceeding 1,000 mg/kg.

2. Historical petroleum infrastructure includes

former True’s Oil and Milwaukee Railyard

facilities identified and located based on

drawing numbers SA-531, SA-552,

EP-3863-23, and EP-3865-23-C3 provided in

Appendix A.

3. Monitoring well groundwater sampled

November 18-20, 2020.

P40-UST sample locations sampled on August

30, 2019.

SB-01 through SB-09 sample locations

collected on June 12, 2020.

SB-10 through SB-16 sample locations

sampled on August 5, 2020.
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LEGEND

(920)

(0.82)

NOTES

1. Area of contamination approximated from

Prospective Purchaser Consent Decree Re:

Milwaukee Railyard Site, Attachment C, Figure

1. No. 95-2-02280-0 (Ecology 1995). Figure 1

identifies this area as free product but it is

suspected that the figure legend is incorrect.

Area of contamination is the approximate

extent of soil with total petroleum hydrocarbon

concentrations exceeding 1,000 mg/kg.

2. Historical petroleum infrastructure includes

former True’s Oil and Milwaukee Railyard

facilities identified and located based on

drawing numbers SA-531, SA-552,

EP-3863-23, and EP-3865-23-C3 provided in

Appendix A.

3. Monitoring well groundwater sampled

November 18-20, 2020.

P40-UST sample locations sampled on August

30, 2019.

SB-01 through SB-09 sample locations

collected on June 12, 2020.

SB-10 through SB-16 sample locations

sampled on August 5, 2020.
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NOTES

1. Area of contamination approximated from

Prospective Purchaser Consent Decree Re:

Milwaukee Railyard Site, Attachment C, Figure

1. No. 95-2-02280-0 (Ecology 1995). Figure 1

identifies this area as free product but it is

suspected that the figure legend is incorrect.

Area of contamination is the approximate

extent of soil with total petroleum hydrocarbon

concentrations exceeding 1,000 mg/kg.

2. Historical petroleum infrastructure includes

former True’s Oil and Milwaukee Railyard

facilities identified and located based on

drawing numbers SA-531, SA-552,

EP-3863-23, and EP-3865-23-C3 provided in

Appendix A.

3. Monitoring well groundwater sampled

November 18-20, 2020.

P40-UST sample locations sampled on August

30, 2019.

SB-01 through SB-09 sample locations

collected on June 12, 2020.

SB-10 through SB-16 sample locations

sampled on August 5, 2020.
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NOTES

1. Area of contamination approximated from

Prospective Purchaser Consent Decree Re:

Milwaukee Railyard Site, Attachment C, Figure

1. No. 95-2-02280-0 (Ecology 1995). Figure 1

identifies this area as free product but it is

suspected that the figure legend is incorrect.

Area of contamination is the approximate

extent of soil with total petroleum hydrocarbon

concentrations exceeding 1,000 mg/kg.

2. Historical petroleum infrastructure includes

former True’s Oil and Milwaukee Railyard

facilities identified and located based on

drawing numbers SA-531, SA-552,

EP-3863-23, and EP-3865-23-C3 provided in

Appendix A.

3. Monitoring well groundwater sampled

November 18-20, 2020.

P40-UST sample locations sampled on August

30, 2019.

SB-01 through SB-09 sample locations

collected on June 12, 2020.

SB-10 through SB-16 sample locations

sampled on August 5, 2020.
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LEGEND

1. Area of contamination approximated from

Prospective Purchaser Consent Decree

Re: Milwaukee Railyard Site, Attachment

C, Figure 1. No. 95-2-02280-0 (Ecology

1995). Figure 1 identifies this area as free

product but it is suspected that the figure

legend is incorrect. Area of contamination

is the approximate extent of soil with total

petroleum hydrocarbon concentrations

exceeding 1,000 mg/kg.

2. Historical petroleum infrastructure includes

former True’s Oil and Milwaukee Railyard

facilities identified and located based on

drawing numbers SA-531, SA-552,

EP-3863-23, and EP-3865-23-C3 provided

in Appendix A.

NOTES
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'\ GJNERAL NOTES, SPECIFI~TIONS 

All aaterials and ••thod• for site work shall be as 
specified in the APWA Standard Specifications for Municipal 
Construction, 1981 edition. 

Material for structural fill and for preload shall consist of 
the existing preload •aterial shown on the drawing. 

The locations of underground uti li tie• shown on the drawing 
are approxiaate and were obtained from available records. 
The actual existence of th••• utilities is unknown. Dep\las 
are unknown. The construction sequence for buried utility 
reaoval is as follows: 

a. Thoroughly probe the area within the limit of buried 
utility reaoval. and notify the Port Engineer of any 
utilities found. If any utilities are found to be 
•1ive•, the Port shall determine the required course of 
action. 

b. leaove any buried pipe and appurtenance• as directed by 
the Port. This aaterial shall become the contractor'• 
property and reaoved fro• Port of Tacoma land. 

c., Tbe reaaining portions of any buried utiliti•• shall be 
caPl*I. 

The contractor shall use extra care and caution on oil lines 
so as to prevent contaaination of soil. 

Construction Sequence for Earthwork: 

a. Perfora any clearing and grubbing and strip surface area 
to receive preload of all vegetation and sod to a depth 
of 6 inches. All organic aaterial shall be wasted off­
site • 

b. Any accuaulations of organic-rich material or debris fill 
encountered on that portion of land to be preloaded shall 
be overexcavated to a ainimum of 3 feet, removed, wasted 
off-site, and replaced with compacted structural fill. 

c. Preroll the exposed soils to a dense, non-yielding 
condition with a large, self-propelled vibratory roller 
or siailar equipment. 

d. Structural fill shall. be placed in loose lifts not 
exceeding 10 inches in thickness and thoroughly compacted 
to at least 951 of the laboratory maximum density as 
determined by A,S.T.M. D-1557-70 to an elevation of 20.5 
feet. (MhLWs0.00 datum). The structural fill shall be 
fro• that portion of the existing preload material tbat 

e. 

f. 
r 

g • 

h. 

is visibly more granular in nature. 
One settlement plate shall be installed beneath the 
preload fill as shown on the drawing so as to accurately 
allow monitoring of settlement . 
Preload fill above elevation 20.5 feet shall be placed in 
loose layers not exceeding 12 inches and compacted to at 
least 901 of the laboratory maximum density as determined 
by· A.5.T.M. D-1551-70 to an elevation of 29.0 feet. 
The top of the pre 1 oad f i 11 sha 11 ex tend beyond the 
perimeter of the building line a minimum of 10 feet as 
shown on the drawing. The top of the preload is to be 
essentially flat. 
The side slopes of the fill should be no steeper than 2 
horizontal to 1 vertical. The contractor shall leave all 
slopes straight and uniform. 

Construction 
monitoring of 
Tacoffla. 

staking, inspection, compaction testing, and 
settlement shall be provided by the Port of 

The existing ground elevations shown were obtained from a 
survey prepared by the Port of Tacoma entitled "Milwaukee• 
Property - Parcel 5", drawing no. TERM L-109, dated January 
1982. The elevations shown on the existing preload material 
were obtained by Whitacre Engineers, Inc., on November 29, 
1983. 
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1.0 Introduction 
 

This document presents the results of indoor and ambient air sampling 
conducted in July 2020 for the Port of Tacoma (Port) Parcel 40 Warehouse 
Building (Building). The sampling was conducted based on the recent discovery 
by Crete Consulting Incorporated, PC (Crete) of petroleum hydrocarbons in soil 
and groundwater beneath the Building. The objective of the indoor and ambient 
air sampling was to determine if potential vapor intrusion from contaminants 
beneath the Building could impact indoor air for the Building. 
 
The following sections of this report describe Building background, sampling 
methods, results, conclusions, and recommendations.  Attachments to this report 
include summary tables of air monitoring data, figures of Parcel 40 and the 
Building with sample locations, and the laboratory analytical report.  Data on 
ambient weather during sampling is also included. 
 

2.0 Background 
 
2.1 Site Description 
 
 Parcel 40 consists of an asphalt-paved lot with a 38,000 square foot 

maintenance garage. The Building foundation is slab on grade with a steel frame 
structure and sheet metal walls and roof. The Building has single-level open bays 
on its east and west ends, with a two-level office/storage area between. The 
Building is currently occupied by SSA Marine and is used for marine terminal 
equipment maintenance. 

 
The maintenance garage contains chemical products typically used for vehicle 
and heavy equipment maintenance, to include oils, greases, adhesives, solvents, 
and degreasers. In addition, there is a paint booth on the west end of the 
Building, which appears to be in use. 
 
A fueling shed is located on the east side of Parcel 40, approximately 70 feet 
from the east end of the Building. Otherwise, the maintenance garage is 
surrounded by paved road and parking areas. The 11th Street bridge borders the 
north side of Parcel 40. 
 

2.2 Site Environmental Data 
 

Benzene was initially identified as exceeding the vapor intrusion groundwater 
screening level in a sample from monitoring well GEI-MW-1 collected in August 
2019. Follow-up monitoring well sampling in March 2020 confirmed the August 
2019 benzene result, confirmed elevated groundwater TPH results, and indicated 
that no additional VOCs were present in groundwater above the vapor intrusion 
screening levels (Crete  2020). 
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Additional soil and groundwater testing was performed in June 2020 around the 
perimeter of the Building. Benzene exceeded the vapor intrusion screening level 
in one other location toward the northeast corner of the Building. Elevated 
gasoline and diesel range organics were also identified in soil and groundwater 
around the majority of the perimeter of the Building with the exception of the west 
side and about the western 150 feet of the north side.  
 

3.0 Methods 
 

This section provides a summary of the scope of work required to perform the 
indoor and ambient air sampling for the Building. 
 
Prior to mobilizing to the Building for sampling, EMB Consulting, LLC (EMB) 
reviewed Safety Data Sheets (SDSs) provided by SSA Marine to determine if 
chemical products resemble those being assessed for vapor intrusion. 
 
Based on the Crete environmental sampling data, the Air-Phase Petroleum 
Hydrocarbon (APH) analysis and Environmental Protection Agency (EPA) 
Method TO-15 were selected as the sampling and analytical method to evaluate 
indoor and ambient air. The APH method is applied for evaluation of gasoline 
and the volatile fraction of diesel fuel oil. The TO-15 method is applied for volatile 
organic compounds (VOCs). The APH method provides concentration data in air 
for the following contaminants of concern (COCs). 
 
• volatile aliphatic hydrocarbons in the range of C5 through C8 (APH EC5-8 

aliphatics); aliphatic hydrocarbons in the range of C9 through C12 (APH 
EC9-12 aliphatics); and aromatic hydrocarbons in the range of C9 through 
C10 (APH C9-10 aromatics).   

 
The TO-15 method provides concentration data in air for the following COCs. 
 
• Volatile organic compounds (VOCs) benzene, toluene, ethylbenzene, 

xylenes, naphthalene; and 
 
Samples were collected in accordance with EPA Method TO-15 for volatile 
organic compounds (VOCs) and the APH Method using six-liter summa-type 
evacuated cylinders with regulators calibrated to collect samples over 24 hours. 
Sample collection methods are explained in greater detail in the work plan (Crete 
2020). The APH/TO-15 method uses evacuated cylinders to draw an air sample 
over a specified period of time to be analyzed in a laboratory by gas 
chromatography/mass spectrometry (GC/MS).  The analytical laboratory selected 
for this project is Friedman & Bruya, Inc (FBI). 
 
The field sampling program was carried out during a 24-hour period, over two 
consecutive days to account for fluctuations in temperature, ambient pressure, 
surrounding traffic and Port activities, and other environmental conditions. 
Changes in these conditions can affect the flow of soil gas into the indoor space. 
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Weather data for the Tacoma area for July 4 through 5, 2020 are provided with 
this report in Attachment B and summarized in the Results section. 
 
Beginning on the morning of Saturday July 4, 2020, EMB initiated five samples 
inside the Building.  At the same time, EMB collected two ambient outdoor air 
samples on Parcel 40. The outdoor samples were collected from presumed 
upwind and downwind locations to provide data on background levels of the 
COCs in the project area. Figure 1 shows the location of the two ambient 
samples. Figure 2 shows the location of the indoor samples on the east side of 
the warehouse. Figure 3 provided with this report shows the location of the 
indoor samples on the west side of the warehouse. 

 
The samples collected are described below. In addition, shop equipment or 
chemicals identified nearby that could impact results are also described. The 
Building was vacant during periods when samples were placed on July 4, 2020 
and when picked up on July 5, 2020. It is not known if SSA employees entered 
the Building between those two periods. Exterior and interior doors, including 
garage doors, were closed for the duration of sampling. There is no central 
ventilation system in the building. 
 
• Sample AW040720 is an ambient outdoor air sample attached to the fence 

on the west side of Parcel 40.  
 

• Sample AE040720 is an ambient outdoor air sample attached to the fence 
on the east side of Parcel 40.  

 
• Sample IWB13040720 is an indoor sample collected from the west side of 

the Maintenance Building. The sampling equipment was located on portable 
stairs in Bay 13 at approximately 4.5 feet above the floor. There was a 
hydraulic lift located within 10 feet of the sample, but SSA Marine reported 
that the lift does not contain hydraulic fluid. In addition, the paint booth is 
located on the west end of the warehouse, approximately 80 feet west of the 
sample location. 
 

• Sample IPO040720 is an indoor sample collected from the Parts Office in 
the central area of the Maintenance Building on the ground floor. The 
sampling equipment was located on a stool at approximately three feet 
above the floor. The door to the Parts Office was closed during sampling. 
There were no chemical products observed in the Parts Office. 
 

• Sample INWOFF040720 is an indoor sample collected from the northwest 
office in the central area of the Maintenance Building on the ground floor. 
The sampling equipment was located on a ladder at approximately four feet 
above the floor. The door to the room was closed during sampling. There 
were no chemical products observed in the northwest office. 
 

• Sample IE040720 is an indoor sample collected from the east side of the 
Maintenance Building. The sampling equipment was located on a work 
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bench at approximately four feet above the floor. There was a solvent 
degreaser located near the sample, approximately 20 feet away. In addition, 
workbench chemicals in small quantity containers were located throughout 
the area. These included spray paint, caulks and adhesives, and lubrication 
oils. 

 
• Sample IE100040720 is a duplicate sample collocated with Sample 

IE040720. 
 
At the completion of sampling on July 5, 2020, the seven samples were retrieved. 
On Monday July 6, 2020 the samples were hand delivered to FBI in Seattle, 
Washington for analysis. 
 
The analytical results are summarized in Table 1 attached to this report. Each of 
the individual VOCs and hydrocarbon ranges identified by the APH/TO-15 
analysis were compared with Washington State Department of Ecology (Ecology) 
Model Toxics Control Act (MTCA) Cleanup Levels and Risk Calculations 
(CLARC) Method C cleanup levels (CULs) for indoor air on industrial properties. 
A Total TPH CUL was calculated using the method demonstrated in Table 2 
attached to this report. Outdoor ambient air values are considered background 
for comparison with indoor air samples. 
 
The Washington State Division of Occupational Safety and Health (DOSH) 
Permissible Exposure Limits (PELs) are also listed in Table 1 for comparison with 
the MTCA CULs. These levels are  three to five times higher than MTCA CULs. 
The PELs are applicable to the potential chemical exposure created by the work 
conducted by SSA Marine activities or by chemical products stored by SSA 
Marine at the site. They do not apply to any contribution to workplace VOCs 
resulting from contamination beneath the building. 
 
Finally, the American Conference of Governmental Industrial Hygienists (ACGIH) 
has developed Group Guidance Values (GGVs) for certain refined hydrocarbon 
solvent mixtures. There are GGVs for specific petroleum compound groups 
similar to the ranges reported in the APH Method. The ACGIH has developed the 
GGVs based on similar chemical and toxicological characteristics. GGVs may be 
used as occupational exposure limits (OELs) when the mixture does not contain 
a compound for which specific OELs have been established. The ACGIH GGVs 
for Hydrocarbon Solvent Vapor Mixtures are included in Table 1. The GGVs are 
applicable to the potential chemical exposure created by the work conducted by 
SSA Marine activities or by chemical products stored by SSA Marine at the site. 
They do not apply to any contribution to workplace VOCs resulting from 
contamination beneath the building. 

 

4.0 Results 
 

The results of sampling for indoor air and ambient outdoor air at the Parcel 40 on 
July 4 and 5, 2020 are described below.  Analytical results for indoor air and 
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outdoor ambient air are summarized in Table 1 attached to this report.  The FBI 
laboratory report is provided in Attachment A. 
 

4.1 Indoor Air and Outdoor Ambient Air 
  

The ambient air sample results from the east and west sides of Parcel 40 did not 
have detectable concentrations of the VOCs, with the exception of naphthalene, 
which was detected in both samples. Naphthalene was detected at 0.12 
micrograms per cubic meter of air (µg/m3) in the east sample (AE040720). The 
western ambient sample (AW040720) result was reported at 0.16 µg/m3. The 
analytes represented by the three APH ranges were not detected at or above 
laboratory reporting limits (RLs) in either ambient sample. The TPH CUL was 
derived assuming compounds not detected are present at the full reporting limit. 
 
 
For the indoor air samples, the VOCs were detected above laboratory RLs in all 
indoor samples, but none were detected in concentrations above the MTCA 
Method C CUL. VOCs commonly found in paint (toluene, ethylbenzene, and 
xylenes) are identified in higher concentrations in the West Bay sample 
(IWB13040720), which is close to the paint booth. This appears to demonstrate 
impacts to indoor air for the COCs from SSA Marine operations. 
 
APH EC9-10 aromatics were not identified in any indoor air sample above the 
laboratory RL. APH EC5-8 aliphatic and APH EC9-12 had detectable levels in all 
indoor samples. The APH EC5-8 aliphatic concentrations are higher in the west 
portion of the warehouse than the east portion; APH EC9-12 aliphatics are higher 
in the east portion of the warehouse than the west portion. The reason for this 
difference cannot be determined based on the available data. 
 
It appears likely that the APH EC9-12 aliphatics are at least partially associated 
with soil and groundwater contamination beneath the Building. The Total APH 
concentrations are higher in the areas where a subsurface source has been 
identified (Indoor-East) and chemical product use in that area does not differ 
substantially from the use on the other side of the building (Indoor-West Bay 13). 
The addition of the APH ranges plus detectable VOCs exceed the regulatory 
criteria for total petroleum hydrocarbons (TPH) for this project of 310 µg/m3 in all 
five indoor samples. 
 
All COCs detected in indoor sample results were well below DOSH PELs, where 
they exist. 
 
All hydrocarbon ranges detected in indoor sample results were well below 
ACGIH GVVs, where they exist. 
 

4.2 Atmospheric Conditions 
 
The influence of barometric pressure and ambient conditions on the potential 
release of soil vapor to ambient and indoor air was also evaluated in this 
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assessment.  Changes in atmospheric pressure may create a “piston-like” force 
on soil vapor, possibly causing a cyclic up and down flow of contaminant vapors 
into and out of the building.  Soil vapor compression and expansion in response 
to barometric pressure fluctuations may alternately enhance or inhibit vapor 
intrusion. Vapor intrusion into buildings is typically higher during periods of low 
barometric pressure. 
 
The barometric pressure readings were consistent during the sampling event 
conducted between July 4 and July 5, 2020. There was a high pressure system 
in place during sampling with minor fluctuation between 30.08 to 30.13 inches of 
mercury. Temperature fluctuated between 57 and 68 degrees Fahrenheit. Wind 
was from the north-northwest for most of the sampling duration. Weather data for 
the two days on which sampling occurred are included with this report in 
Attachment B. 
 

4.3 Building Conditions 
 
According to Building drawings, there is a Heating, Ventilation, Air Conditioning 
(HVAC) system in the building. The system was not operating during this 
sampling event. SSA has characterized the system as “shop exhaust fans”, 
noting that they are not used for HVAC or as vehicle exhaust extraction systems. 
SSA noted that they run continuously in the winter, but not during warmer 
months. 
 
The paint booth may create an east-to-west draw during operation, but it was not 
in operation during sampling. 
 
There were chemicals present in the east and west building bays, but not in the 
central areas sampled (Parts Office, Northwest Office). Many of the chemical 
products on site are petroleum based, but considering the types and volume of 
products observed, these chemical products are not likely to generate the 
concentrations of APH aliphatics identified across the Building space.  
 

5.0 Conclusions and Recommendations 
 

Based on the results of this assessment, it appears likely that petroleum 
hydrocarbons in soil and groundwater beneath the building are impacting indoor 
air through vapor intrusion. In the short term, the Port should encourage the 
tenant to continuously run the shop exhaust fans and keep bay doors open to 
dilute indoor air with fresh air as much as possible. Portable fans may also be 
used to increase circulation between indoor and outdoor spaces. The Port should 
plan for a more proactive solution to minimize vapor intrusion, such as a subslab 
vapor extraction system or interior ventilation system to dilute indoor air. 
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Table 1 - Summary of Indoor and Ambient Air Sample Results
Port of Tacoma
Parcel 40 Warehouse Building
July 4 to July 5, 2020

Ambient 
West

Ambient 
East

Indoor - West 
Bay 13

Indoor  - 
Parts Office

Indoor - NW 
Office

Indoor - 
East

Indoor - East 
(duplicate)

AW040720
09:54 to 

09:54

AE040720
10:04 to 

10:04

IWB13040720
10:13 to 
10:13

IPO040720
10:23 to 

10:23

INWOFF040720
10:31 to 10:31

IE040720
10:37 to 
10:37

IE100040720
10:37 to 

10:38
Analytes

Benzene 3.20 3,190         <0.32 <0.38 0.58 0.74 0.51 0.79 0.78
Toluene 5000 376,810      <19 <23 39 <23 <19 <19 <19
Ethylbenzene 1000 434,190      <0.43 <0.52 14 6.3 5.1 1.3 1.3
m,p-Xylene 100 434,190      <0.87 <1 63 30 25 5.5 5.3
o-Xylene 100 434,190      <0.43 <0.52 19 9.8 8.3 2.1 1.7
Naphthalene 0.74 52,430        0.16 0.12 0.39 0.36 0.34 0.32 0.36

APH EC5-8 aliphatics <30 <36 240 160 110 130 130
ACGIH C5-8 aliphatics 1,500,000      
APH EC9-12 aliphatics <35 <42 1,500c 1,200c 1,100c 2,600c 2,700c

ACGIH C9-15 aliphatics 1,200,000      
APH EC9-10 aromatics <25 <30 <25 <30 <25 <25 <25
ACGIH C9-15 aromatics 1,200,000      
TPH d 310.00 111.21       129.54       1,900.97      1,460.20    1,293.25         2,784.01    2,883.44     

MTCA 
Screening 

Level
(indoor air) 
Method C

DOSH PEL
(8hr TWA)a

Sample Location
Sample ID

Sample Duration

all values in units of µg/m3

Analysis For Volatile Compounds By Method MA-APH

Analysis for Volatile Compounds By EPA Method TO-15 

ACGIH GGVs 
for 

Hydrocarbons
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Table 1 - Summary of Indoor and Ambient Air Sample Results
Port of Tacoma
Parcel 40 Warehouse Building
July 4 to July 5, 2020

MTCA = Model Toxics Control Act

DOSH = Washington State Division of Occupational Safety and Health

PEL = Permissible Exposure Limit

8hr TWA = 8 hour Time-Weighted Average

ACGIH = American Conference of Governmental Industrial Hygienists

GGVs - Group Guidance Values

µg/m3 = micrograms per cubic meter 
EPA = Environmental Protection Agency

MA-APH = Massachusetts Department of Environmental Protection Method for the Determination of Air-Phase Petroleum Hydrocarbons

APH = Air-Phase Petroleum Hydrocarbons

TPH = Total Petroleum Hydrocarbons
a DOSH PELs are cited in units of parts per million for the analytes listed. The PELs have been converted to units of µg/m3 for the purpose of this report.

c The analyte response exceeded the valid instrument calibration range. The value reported is an estimate.
d TPH is based on Petroleum Vapor Intrusion (PVI): Updated Screening Levels, Cleanup Levels, and Assessing PVI Threats to Future Buildings Implementation Memorandum No. 18, dated January 10, 2018. This  
TPH limit assumes compounds not detected are present at the full reporting limit.

b The GGVs listed in Table 1 are reproduced from Column B of the ACGIH Table 1 Group Guidance Values found in Appendix H of the ACGIH publication, 2019 Threshold Limit Values and 
Biological Exposure Indices.



Table 2 - Derivation of Total TPH Cleanup Level for Indoor Air
Port of Tacoma
Parcel 40 Warehouse Building

The Total TPH Cleanup Level for indoor air for the Parcel 40 Building was derived by the following method.

source: https://fortress.wa.gov/ecy/publications/documents/1709043.pdf

Indoor - West Bay 13 2.1875
METHOD C

Petroleum Fraction or 
Compound 

Measured Concentration Fraction of Total 
Concentration

Total TPH
Non-Carcinogenic CULi Fi / CULi 

(μg/m3) (Fi) (μg/m3) 
Aliphatics EC>5-8 240 0.126 5.95E+03 2.12E-05
Aliphatics EC>9-12 1,500 0.789 2.98E+02 2.65E-03
Aromatics EC>9-10 25 0.013 3.98E+02 3.30E-05
Benzene 0.58 0.000 3.00E+01 1.02E-05
Toluene 39 0.021 4.90E+03 4.19E-06
Ethylbenzene 14 0.007 1.00E+03 7.35E-06
Xylenes 82 0.043 1.02E+02 4.25E-04
Naphthalene 0.39 0.000 3.02E+00 6.80E-05
Total TPH 1900.97 1 310.44
The Total TPH Non-carcinogenic CUL = 1 / Σ (Fi / CULi)

Total TPH limit assumes compounds not detected are present at the full reporting limit.

Step 1. Determine which Cleanup method criteria are appropriate for the project. Industrial standards were selected for this project - MTCA Method C.
Step 2. Select air samples with high TPH concentrations for fractionation. For these data, the derivation was conducted for Indoor-West Bay 13 and Indoor-East. 
Step 3. Use the fractionated results in the equation below to calculate a Method C air CUL. 
Step 4. Compare the TPH concentrations in compliance air samples with the Method C air CUL.



Indoor - East 2.1875
METHOD C

Measured Concentration Fraction of Total Total TPH 

Site-Specific Sample Concentration Non-carcinogenic CULi 
(μg/m3) (Fi) (μg/m3) 

Aliphatics EC>5-8 130 0.047 5.95E+03 7.85E-06
Aliphatics EC>9-12 2,600 0.934 2.98E+02 3.14E-03
Aromatics EC>9-10 25 0.000 3.98E+02 0.00E+00
Benzene 0.79 0.000 3.00E+01 9.47E-06
Toluene 19 0.000 4.90E+03 0.00E+00
Ethylbenzene 1.3 0.000 1.00E+03 4.66E-07
Xylenes 7.6 0.003 1.02E+02 2.69E-05
Naphthalene 0.32 0.000 3.02E+00 3.81E-05
Total TPH 2784.01 0.984195459 310.37
The Total TPH Non-carcinogenic CUL = 1 / Σ (Fi / CULi)

Total TPH limit assumes compounds not detected are present at the full reporting limit.

Petroleum Fraction or 
Compound Fi / CULi 



 

  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figures



Figure 1
Port of Tacoma
Parcel 40
Ambient Sample Location Plan
July 4 to July 5, 2020

AE040720

AW040720
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Indoor Sample Location Plan
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Figure 3
Port of Tacoma
Parcel 40 Building - West
Indoor Sample Location Plan
July 4 to July 5, 2020
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Friedman & Bruya, Inc. 

Laboratory Analytical 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 

 
 
 
 
July 10, 2020 
 
 
 
Elisabeth Black 
EMB Consulting, LLC 
22725 44th Ave W 
Mountlake Terrace, WA 98043 
 
Dear Ms Black: 
 
Included are the results from the testing of material submitted on July 6, 2020 from 
the Parcel 40, F&BI 007054 project.  There are 20 pages included in this report. 
 
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:  Jamie Stevens, Grant Hainsworth 
NAA0710R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on July 6, 2020 by Friedman & 
Bruya, Inc. from the EMB Consulting, LLC Parcel 40, F&BI 007054 project.  Samples 
were logged in under the laboratory ID’s listed below. 
 
Laboratory ID EMB Consulting, LLC 
007054 -01 AW040720 
007054 -02 AE040720 
007054 -03 IWB13-040720 
007054 -04 IPO040720 
007054 -05 INWOFF040720 
007054 -06 IE040720 
007054 -07 IE100040720 
 
Non-petroleum compounds identified in the air phase hydrocarbon (APH) ranges were 
subtracted per the MA-APH method. 
 
The APH EC9-12 aliphatics concentration in several samples exceeded the calibration 
range of the instrument.  The data were flagged accordingly.   
 
All other quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: AW040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/20 Lab ID: 007054-01 
Date Analyzed: 07/07/20 Data File: 070711.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 90 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <30 
APH EC9-12 aliphatics <35 
APH EC9-10 aromatics <25 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: AE040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/20 Lab ID: 007054-02 1/1.2 
Date Analyzed: 07/07/20 Data File: 070712.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 99 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <36 
APH EC9-12 aliphatics <42 
APH EC9-10 aromatics <30 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: IWB13-040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/20 Lab ID: 007054-03 
Date Analyzed: 07/07/20 Data File: 070713.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 87 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics  240 
APH EC9-12 aliphatics 1,500 ve 
APH EC9-10 aromatics <25 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: IPO040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/20 Lab ID: 007054-04 1/1.2 
Date Analyzed: 07/08/20 Data File: 070714.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 91 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics  160 
APH EC9-12 aliphatics 1,200 ve 
APH EC9-10 aromatics <30 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: INWOFF040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/20 Lab ID: 007054-05 
Date Analyzed: 07/08/20 Data File: 070715.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 108 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics  110 
APH EC9-12 aliphatics 1,100 ve 
APH EC9-10 aromatics <25 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: IE040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/20 Lab ID: 007054-06 
Date Analyzed: 07/08/20 Data File: 070716.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 101 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics  130 
APH EC9-12 aliphatics 2,600 ve 
APH EC9-10 aromatics <25 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: IE100040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/20 Lab ID: 007054-07 
Date Analyzed: 07/08/20 Data File: 070717.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 101 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics  130 
APH EC9-12 aliphatics 2,700 ve 
APH EC9-10 aromatics <25 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: Method Blank Client: EMB Consulting, LLC 
Date Received: Not Applicable Project: Parcel 40, F&BI 007054 
Date Collected: Not Applicable Lab ID: 00-1504 mb 
Date Analyzed: 07/07/20 Data File: 070710.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 90 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <30 
APH EC9-12 aliphatics <35 
APH EC9-10 aromatics <25 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: AW040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/25 Lab ID: 007054-01 
Date Analyzed: 07/07/20 Data File: 070711.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 91 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Naphthalene 0.16 0.031 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: AE040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/25 Lab ID: 007054-02 1/1.2 
Date Analyzed: 07/07/20 Data File: 070712.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 101 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.38 <0.12 
Toluene <23 <6 
Ethylbenzene <0.52 <0.12 
m,p-Xylene <1 <0.24 
o-Xylene <0.52 <0.12 
Naphthalene 0.12 j 0.023 j 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: IWB13-040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/25 Lab ID: 007054-03 
Date Analyzed: 07/07/20 Data File: 070713.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 88 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene 0.58 0.18 
Toluene  39  10 
Ethylbenzene  14 3.3 
m,p-Xylene  63  14 
o-Xylene  19 4.3 
Naphthalene 0.39 0.074 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: IPO040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/25 Lab ID: 007054-04 1/1.2 
Date Analyzed: 07/08/20 Data File: 070714.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 92 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene 0.74 0.23 
Toluene <23 <6 
Ethylbenzene 6.3 1.4 
m,p-Xylene  30 6.9 
o-Xylene 9.8 2.3 
Naphthalene 0.36 0.068 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: INWOFF040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/25 Lab ID: 007054-05 
Date Analyzed: 07/08/20 Data File: 070715.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 109 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene 0.51 0.16 
Toluene <19 <5 
Ethylbenzene 5.1 1.2 
m,p-Xylene  25 5.7 
o-Xylene 8.3 1.9 
Naphthalene 0.34 0.064 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: IE040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/25 Lab ID: 007054-06 
Date Analyzed: 07/08/20 Data File: 070716.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 102 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene 0.79 0.25 
Toluene <19 <5 
Ethylbenzene 1.3 0.30 
m,p-Xylene 5.5 1.3 
o-Xylene 2.1 0.47 
Naphthalene 0.32 0.061 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: IE100040720 Client: EMB Consulting, LLC 
Date Received: 07/06/20 Project: Parcel 40, F&BI 007054 
Date Collected: 07/04/25 Lab ID: 007054-07 
Date Analyzed: 07/08/20 Data File: 070717.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 102 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene 0.78 0.24 
Toluene <19 <5 
Ethylbenzene 1.3 0.29 
m,p-Xylene 5.3 1.2 
o-Xylene 1.7 0.39 
Naphthalene 0.36 0.068 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: EMB Consulting, LLC 
Date Received: Not Applicable Project: Parcel 40, F&BI 007054 
Date Collected: Not Applicable Lab ID: 00-1504 mb 
Date Analyzed: 07/07/20 Data File: 070710.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: MS/BAT 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 91 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Naphthalene <0.057 j  <0.011 j  
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Date of Report:  07/10/20 
Date Received:  07/06/20 
Project:  Parcel 40, F&BI 007054 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD MA-APH  

 
Laboratory Code:  007060-02 1/8.3 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
APH EC5-8 aliphatics ug/m3 <250 <250 nm 
APH EC9-12 aliphatics ug/m3  380  350 8 
APH EC9-10 aromatics ug/m3 <210 <210 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
APH EC5-8 aliphatics ug/m3 67 81 70-130 
APH EC9-12 aliphatics ug/m3 67 109 70-130 
APH EC9-10 aromatics ug/m3 67 107 70-130 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 19 

 
Date of Report:  07/10/20 
Date Received:  07/06/20 
Project:  Parcel 40, F&BI 007054 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  007060-02 1/8.3 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <2.7 <2.7 nm 
Toluene ug/m3 <160 <160 nm 
Ethylbenzene ug/m3 <3.6 <3.6 nm 
m,p-Xylene ug/m3 <7.2 <7.2 nm 
o-Xylene ug/m3 <3.6 <3.6 nm 
Naphthalene ug/m3 <2.2 <2.2 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 87  70-130 
Toluene ug/m3 51 96  70-130 
Ethylbenzene ug/m3 59 86  70-130 
m,p-Xylene ug/m3 120 92  70-130 
o-Xylene ug/m3 59 89  70-130 
Naphthalene ug/m3 71 83  70-130 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 20 

 

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. 
 
 





 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ATTACHMENT B 
Weather Data 

Tacoma, Washington 
July 4 to 5, 2020 

 







 

 

 

 

 

 

 

 

 
Sub-Slab Vapor Analytical Data 
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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 
Arina Podnozova, B.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
November 4, 2020 
 
 
 
Grant Hainsworth, Project Manager 
Crete Consulting 
108 S. Washington St., Suite 300  
Seattle, WA 98104 
 
Dear Mr Hainsworth: 
 
Included are the results from the testing of material submitted on October 28, 2020 
from the Port of Tacoma Parcel 40, F&BI 010494 project.  There are 10 pages included 
in this report. 
 
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:  Jamie Stevens 
CTC1104R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on October 28, 2020 by Friedman & 
Bruya, Inc. from the Crete Consulting Port of Tacoma Parcel 40, F&BI 010494 project.  
Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Crete Consulting 
010494 -01 SSV-Parts 
010494 -02 SSV-E Bay 
 
 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: SSV-Parts Client: Crete Consulting 
Date Received: 10/28/20 Project: Port of Tacoma Parcel 40 
Date Collected: 10/27/20 Lab ID: 010494-01 1/3.2 
Date Analyzed: 10/30/20 Data File: 102927.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 104 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <130 
APH EC9-12 aliphatics  230 
APH EC9-10 aromatics <80 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: SSV-E Bay Client: Crete Consulting 
Date Received: 10/28/20 Project: Port of Tacoma Parcel 40 
Date Collected: 10/27/20 Lab ID: 010494-02 1/8.2 
Date Analyzed: 10/30/20 Data File: 102929.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 86 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics 1,900 
APH EC9-12 aliphatics <410 
APH EC9-10 aromatics <200 
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Analysis For Volatile Compounds By Method MA-APH 
 
Client Sample ID: Method Blank Client: Crete Consulting 
Date Received: Not Applicable Project: Port of Tacoma Parcel 40 
Date Collected: Not Applicable Lab ID: 00-2642 MB 
Date Analyzed: 10/29/20 Data File: 102911.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 97 70 130 
 
 Concentration 
Compounds: ug/m3 
 
APH EC5-8 aliphatics <40 
APH EC9-12 aliphatics <50 
APH EC9-10 aromatics <25 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: SSV-Parts Client: Crete Consulting 
Date Received: 10/28/20 Project: Port of Tacoma Parcel 40 
Date Collected: 10/27/20 Lab ID: 010494-01 1/3.2 
Date Analyzed: 10/30/20 Data File: 102927.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 106 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <1 <0.32 
Toluene <60 <16 
Ethylbenzene <1.4 <0.32 
m,p-Xylene <2.8 <0.64 
o-Xylene <1.4 <0.32 
Naphthalene <0.84 <0.16 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: SSV-E Bay Client: Crete Consulting 
Date Received: 10/28/20 Project: Port of Tacoma Parcel 40 
Date Collected: 10/27/20 Lab ID: 010494-02 1/8.2 
Date Analyzed: 10/30/20 Data File: 102929.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 88 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <2.6 <0.82 
Toluene <150 <41 
Ethylbenzene <3.6 <0.82 
m,p-Xylene <7.1 <1.6 
o-Xylene <3.6 <0.82 
Naphthalene <2.1 <0.41 
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Analysis For Volatile Compounds By Method TO-15 
 
Client Sample ID: Method Blank Client: Crete Consulting 
Date Received: Not Applicable Project: Port of Tacoma Parcel 40 
Date Collected: Not Applicable Lab ID: 00-2642 MB 
Date Analyzed: 10/29/20 Data File: 102911.D 
Matrix: Air Instrument: GCMS7 
Units: ug/m3 Operator: bat 
 
 % Lower Upper 
Surrogates: Recovery: Limit: Limit: 
4-Bromofluorobenzene 99 70 130 
 
 Concentration 
Compounds: ug/m3 ppbv 
 
Benzene <0.32 <0.1 
Toluene <19 <5 
Ethylbenzene <0.43 <0.1 
m,p-Xylene <0.87 <0.2 
o-Xylene <0.43 <0.1 
Naphthalene <0.26 <0.05 
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Date of Report:  11/04/20 
Date Received:  10/28/20 
Project:  Port of Tacoma Parcel 40, F&BI 010494 

 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 

FOR VOLATILES BY METHOD MA-APH  
 
Laboratory Code:  010494-01 1/3.2 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
APH EC5-8 aliphatics ug/m3 <130 <130 nm 
APH EC9-12 aliphatics ug/m3  230  230 0 
APH EC9-10 aromatics ug/m3 <80 <80 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
APH EC5-8 aliphatics ug/m3 67 72 70-130 
APH EC9-12 aliphatics ug/m3 67 91 70-130 
APH EC9-10 aromatics ug/m3 67 104 70-130 
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Date of Report:  11/04/20 
Date Received:  10/28/20 
Project:  Port of Tacoma Parcel 40, F&BI 010494 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF AIR SAMPLES 
FOR VOLATILES BY METHOD TO-15  

 
Laboratory Code:  010494-01 1/3.2 (Duplicate) 
 
 
Analyte 

 
Reporting 

Units 

 
Sample 
Result 

 
Duplicate 

Result 

 
RPD 

(Limit 30) 
Benzene ug/m3 <1 <1 nm 
Toluene ug/m3 <60 <60 nm 
Ethylbenzene ug/m3 <1.4 <1.4 nm 
m,p-Xylene ug/m3 <2.8 <2.8 nm 
o-Xylene ug/m3 <1.4 <1.4 nm 
Naphthalene ug/m3 <0.84 <0.84 nm 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/m3 43 94  70-130 
Toluene ug/m3 51 107  70-130 
Ethylbenzene ug/m3 59 107  70-130 
m,p-Xylene ug/m3 120 103  70-130 
o-Xylene ug/m3 59 101  70-130 
Naphthalene ug/m3 71 98  70-130 
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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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Appendix C 
 

Borehole Logs and Survey Data 

 

 







































MLLW (EPOCH 83-2001) MLLW (EPOCH 1960-1978)

WELL# NORTHING EASTING TOP PVC RIM GROUND TOP PVC RIM GROUND

MW-10 708,604.13 1,164,562.79 17.88 18.45 18.41 18.09 18.66 18.62

MW-11 708,407.63 1,164,812.06 17.99 18.38 18.32 18.20 18.59 18.53

HC-11SR 709,796.44 1,174,596.39 18.89 19.15 19.14 19.10 19.36 19.35

EXIST. MW-9 (1675) 17.96 18.17

EXIST. MW-2*(1675) 17.25 17.46

EXIST. HC-12S(3002) 18.61 18.82

HORIZONTAL DATUM          

VERTICAL DATUM                 

1675 LINCOLN AVE. SITE (1675) 3002 TAYLOR WAY SITE (3002) 
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Appendix D 

Groundwater Sampling Forms and Field Notes 
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Appendix E 
 

Soil and Groundwater Laboratory Reports 
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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 
Arina Podnozova, B.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
April 9, 2020 
 
 
 
Jamie Stevens, Project Manager 
Crete Consulting 
108 S. Washington St., Suite 300  
Seattle, WA 98104 
 
Dear Ms Stevens: 
 
Included are the results from the testing of material submitted on March 27, 2020 from 
the POT - Parcel 40, F&BI 003444 project.  There are 14 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 
CTC0409R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on March 27, 2020 by Friedman & 
Bruya, Inc. from the Crete Consulting POT - Parcel 40, F&BI 003444 project.  Samples 
were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Crete Consulting 
003444 -01 GEI-MW1-0320 
003444 -02 GEI-MW5-0320 
003444 -03 GEI-MW8-0320 
003444 -04 GEI-MW9-0320 
003444 -05 GEI-RW1-0320 
003444 -06 GEI-MW39-0320 
 
 
Samples GEI-MW1-0320 and GEI-MW9-0320 were sent to Fremont Analytical for VPH 
analysis.  The report is enclosed. 
 
All quality control requirements were acceptable. 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: GEI-MW1-0320 Client: Crete Consulting 
Date Received: 03/27/20 Project: POT - Parcel 40, F&BI 003444 
Date Extracted: 03/30/20 Lab ID: 003444-01 
Date Analyzed: 03/30/20 Data File: 033043.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 94 50 150 
Toluene-d8 108 50 150 
4-Bromofluorobenzene 92 50 150 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene 4.1 
Trichlorofluoromethane <1 Ethylbenzene 5.6 
Acetone <50 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Hexane <1 o-Xylene 5.4 
Methylene chloride <5 Styrene <1 
Methyl t-butyl ether (MTBE) <1 Isopropylbenzene 2.9 
trans-1,2-Dichloroethene <1 Bromoform <1 
1,1-Dichloroethane <1 n-Propylbenzene 2.9 
2,2-Dichloropropane <1 Bromobenzene <1 
cis-1,2-Dichloroethene <1 1,3,5-Trimethylbenzene <1 
Chloroform <1 1,1,2,2-Tetrachloroethane <1 
2-Butanone (MEK) <10 1,2,3-Trichloropropane <1 
1,2-Dichloroethane (EDC) <1 2-Chlorotoluene <1 
1,1,1-Trichloroethane <1 4-Chlorotoluene <1 
1,1-Dichloropropene <1 tert-Butylbenzene <1 
Carbon tetrachloride <0.56 1,2,4-Trimethylbenzene 3.1 
Benzene  28 sec-Butylbenzene <1 
Trichloroethene <1 p-Isopropyltoluene 1.6 
1,2-Dichloropropane <1 1,3-Dichlorobenzene <1 
Bromodichloromethane <1 1,4-Dichlorobenzene <1 
Dibromomethane <0.27 1,2-Dichlorobenzene 1.2 
4-Methyl-2-pentanone <10 1,2-Dibromo-3-chloropropane <10 
cis-1,3-Dichloropropene <1 1,2,4-Trichlorobenzene <1 
Toluene 2.8 Hexachlorobutadiene <0.8 
trans-1,3-Dichloropropene <1 Naphthalene 1.2 
1,1,2-Trichloroethane <1 1,2,3-Trichlorobenzene <1 
2-Hexanone <10 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: GEI-MW5-0320 Client: Crete Consulting 
Date Received: 03/27/20 Project: POT - Parcel 40, F&BI 003444 
Date Extracted: 03/30/20 Lab ID: 003444-02 
Date Analyzed: 03/30/20 Data File: 033042.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 96 50 150 
Toluene-d8 109 50 150 
4-Bromofluorobenzene 96 50 150 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <50 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Hexane <1 o-Xylene <1 
Methylene chloride <5 Styrene <1 
Methyl t-butyl ether (MTBE) <1 Isopropylbenzene <1 
trans-1,2-Dichloroethene <1 Bromoform <1 
1,1-Dichloroethane <1 n-Propylbenzene <1 
2,2-Dichloropropane <1 Bromobenzene <1 
cis-1,2-Dichloroethene <1 1,3,5-Trimethylbenzene <1 
Chloroform <1 1,1,2,2-Tetrachloroethane <1 
2-Butanone (MEK) <10 1,2,3-Trichloropropane <1 
1,2-Dichloroethane (EDC) <1 2-Chlorotoluene <1 
1,1,1-Trichloroethane <1 4-Chlorotoluene <1 
1,1-Dichloropropene <1 tert-Butylbenzene <1 
Carbon tetrachloride <0.56 1,2,4-Trimethylbenzene <1 
Benzene <0.35 sec-Butylbenzene <1 
Trichloroethene <1 p-Isopropyltoluene <1 
1,2-Dichloropropane <1 1,3-Dichlorobenzene <1 
Bromodichloromethane <1 1,4-Dichlorobenzene <1 
Dibromomethane <0.27 1,2-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dibromo-3-chloropropane <10 
cis-1,3-Dichloropropene <1 1,2,4-Trichlorobenzene <1 
Toluene <1 Hexachlorobutadiene <0.8 
trans-1,3-Dichloropropene <1 Naphthalene <1 
1,1,2-Trichloroethane <1 1,2,3-Trichlorobenzene <1 
2-Hexanone <10 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 4 

 
Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: GEI-MW8-0320 Client: Crete Consulting 
Date Received: 03/27/20 Project: POT - Parcel 40, F&BI 003444 
Date Extracted: 03/31/20 Lab ID: 003444-03 
Date Analyzed: 04/01/20 Data File: 040120.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 105 57 121 
Toluene-d8 103 63 127 
4-Bromofluorobenzene 88 60 133 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <50 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Hexane <1 o-Xylene <1 
Methylene chloride <5 Styrene <1 
Methyl t-butyl ether (MTBE) <1 Isopropylbenzene <1 
trans-1,2-Dichloroethene <1 Bromoform <1 
1,1-Dichloroethane <1 n-Propylbenzene <1 
2,2-Dichloropropane <1 Bromobenzene <1 
cis-1,2-Dichloroethene <1 1,3,5-Trimethylbenzene <1 
Chloroform <1 1,1,2,2-Tetrachloroethane <1 
2-Butanone (MEK) <10 1,2,3-Trichloropropane <1 
1,2-Dichloroethane (EDC) <1 2-Chlorotoluene <1 
1,1,1-Trichloroethane <1 4-Chlorotoluene <1 
1,1-Dichloropropene <1 tert-Butylbenzene <1 
Carbon tetrachloride <0.56 1,2,4-Trimethylbenzene <1 
Benzene <0.35 sec-Butylbenzene <1 
Trichloroethene <1 p-Isopropyltoluene <1 
1,2-Dichloropropane <1 1,3-Dichlorobenzene <1 
Bromodichloromethane <1 1,4-Dichlorobenzene <1 
Dibromomethane <0.27 j 1,2-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dibromo-3-chloropropane <10 
cis-1,3-Dichloropropene <1 1,2,4-Trichlorobenzene <1 
Toluene <1 Hexachlorobutadiene <0.8 
trans-1,3-Dichloropropene <1 Naphthalene <1 
1,1,2-Trichloroethane <1 1,2,3-Trichlorobenzene <1 
2-Hexanone <10 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: GEI-MW9-0320 Client: Crete Consulting 
Date Received: 03/27/20 Project: POT - Parcel 40, F&BI 003444 
Date Extracted: 03/31/20 Lab ID: 003444-04 
Date Analyzed: 04/01/20 Data File: 040121.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: MS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 105 57 121 
Toluene-d8 107 63 127 
4-Bromofluorobenzene 93 60 133 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene 2.6 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <50 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Hexane <1 o-Xylene <1 
Methylene chloride <5 Styrene <1 
Methyl t-butyl ether (MTBE) <1 Isopropylbenzene 1.8 
trans-1,2-Dichloroethene <1 Bromoform <1 
1,1-Dichloroethane <1 n-Propylbenzene 1.5 
2,2-Dichloropropane <1 Bromobenzene <1 
cis-1,2-Dichloroethene <1 1,3,5-Trimethylbenzene <1 
Chloroform <1 1,1,2,2-Tetrachloroethane <1 
2-Butanone (MEK) <10 1,2,3-Trichloropropane <1 
1,2-Dichloroethane (EDC) <1 2-Chlorotoluene <1 
1,1,1-Trichloroethane <1 4-Chlorotoluene <1 
1,1-Dichloropropene <1 tert-Butylbenzene <1 
Carbon tetrachloride <0.56 1,2,4-Trimethylbenzene <1 
Benzene <0.35 sec-Butylbenzene 2.2 
Trichloroethene <1 p-Isopropyltoluene <1 
1,2-Dichloropropane <1 1,3-Dichlorobenzene <1 
Bromodichloromethane <1 1,4-Dichlorobenzene <1 
Dibromomethane <0.27 j 1,2-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dibromo-3-chloropropane <10 
cis-1,3-Dichloropropene <1 1,2,4-Trichlorobenzene <1 
Toluene <1 Hexachlorobutadiene <0.8 
trans-1,3-Dichloropropene <1 Naphthalene <1 
1,1,2-Trichloroethane <1 1,2,3-Trichlorobenzene <1 
2-Hexanone <10 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: GEI-MW39-0320 Client: Crete Consulting 
Date Received: 03/27/20 Project: POT - Parcel 40, F&BI 003444 
Date Extracted: 03/30/20 Lab ID: 003444-06 
Date Analyzed: 03/30/20 Data File: 033041.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 97 50 150 
Toluene-d8 107 50 150 
4-Bromofluorobenzene 95 50 150 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene 4.2 
Trichlorofluoromethane <1 Ethylbenzene 5.5 
Acetone <50 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Hexane <1 o-Xylene 5.2 
Methylene chloride <5 Styrene <1 
Methyl t-butyl ether (MTBE) <1 Isopropylbenzene 2.8 
trans-1,2-Dichloroethene <1 Bromoform <1 
1,1-Dichloroethane <1 n-Propylbenzene 2.9 
2,2-Dichloropropane <1 Bromobenzene <1 
cis-1,2-Dichloroethene <1 1,3,5-Trimethylbenzene <1 
Chloroform <1 1,1,2,2-Tetrachloroethane <1 
2-Butanone (MEK) <10 1,2,3-Trichloropropane <1 
1,2-Dichloroethane (EDC) <1 2-Chlorotoluene <1 
1,1,1-Trichloroethane <1 4-Chlorotoluene <1 
1,1-Dichloropropene <1 tert-Butylbenzene <1 
Carbon tetrachloride <0.56 1,2,4-Trimethylbenzene 3.1 
Benzene  28 sec-Butylbenzene <1 
Trichloroethene <1 p-Isopropyltoluene 1.5 
1,2-Dichloropropane <1 1,3-Dichlorobenzene <1 
Bromodichloromethane <1 1,4-Dichlorobenzene <1 
Dibromomethane <0.27 1,2-Dichlorobenzene 1.3 
4-Methyl-2-pentanone <10 1,2-Dibromo-3-chloropropane <10 
cis-1,3-Dichloropropene <1 1,2,4-Trichlorobenzene <1 
Toluene 2.9 Hexachlorobutadiene <0.8 
trans-1,3-Dichloropropene <1 Naphthalene 1.1 
1,1,2-Trichloroethane <1 1,2,3-Trichlorobenzene <1 
2-Hexanone <10 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: Method Blank Client: Crete Consulting 
Date Received: Not Applicable Project: POT - Parcel 40, F&BI 003444 
Date Extracted: 03/30/20 Lab ID: 00-757 mb 
Date Analyzed: 03/30/20 Data File: 033011.D 
Matrix: Water Instrument: GCMS9 
Units: ug/L (ppb) Operator: MS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 101 50 150 
Toluene-d8 103 50 150 
4-Bromofluorobenzene 93 50 150 
 
 Concentration  Concentration 
Compounds: ug/L (ppb) Compounds: ug/L (ppb) 
 
Dichlorodifluoromethane <1 1,3-Dichloropropane <1 
Chloromethane <10 Tetrachloroethene <1 
Vinyl chloride <0.2 Dibromochloromethane <1 
Bromomethane <1 1,2-Dibromoethane (EDB) <1 
Chloroethane <1 Chlorobenzene <1 
Trichlorofluoromethane <1 Ethylbenzene <1 
Acetone <50 1,1,1,2-Tetrachloroethane <1 
1,1-Dichloroethene <1 m,p-Xylene <2 
Hexane <1 o-Xylene <1 
Methylene chloride <5 Styrene <1 
Methyl t-butyl ether (MTBE) <1 Isopropylbenzene <1 
trans-1,2-Dichloroethene <1 Bromoform <1 
1,1-Dichloroethane <1 n-Propylbenzene <1 
2,2-Dichloropropane <1 Bromobenzene <1 
cis-1,2-Dichloroethene <1 1,3,5-Trimethylbenzene <1 
Chloroform <1 1,1,2,2-Tetrachloroethane <1 
2-Butanone (MEK) <10 1,2,3-Trichloropropane <1 
1,2-Dichloroethane (EDC) <1 2-Chlorotoluene <1 
1,1,1-Trichloroethane <1 4-Chlorotoluene <1 
1,1-Dichloropropene <1 tert-Butylbenzene <1 
Carbon tetrachloride <0.56 1,2,4-Trimethylbenzene <1 
Benzene <0.35 sec-Butylbenzene <1 
Trichloroethene <1 p-Isopropyltoluene <1 
1,2-Dichloropropane <1 1,3-Dichlorobenzene <1 
Bromodichloromethane <1 1,4-Dichlorobenzene <1 
Dibromomethane <0.27 1,2-Dichlorobenzene <1 
4-Methyl-2-pentanone <10 1,2-Dibromo-3-chloropropane <10 
cis-1,3-Dichloropropene <1 1,2,4-Trichlorobenzene <1 
Toluene <1 Hexachlorobutadiene <0.8 
trans-1,3-Dichloropropene <1 Naphthalene <1 
1,1,2-Trichloroethane <1 1,2,3-Trichlorobenzene <1 
2-Hexanone <10 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: GEI-RW1-0320 Client: Crete Consulting 
Date Received: 03/27/20 Project: POT - Parcel 40, F&BI 003444 
Date Extracted: 03/31/20 Lab ID: 003444-05 1/200 
Date Analyzed: 04/01/20 Data File: 040116.D 
Matrix: Soil/Product Instrument: GCMS4 
Units: mg/kg (ppm) Operator: MS 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 108 57 121 
Toluene-d8 105 63 127 
4-Bromofluorobenzene 94 60 133 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <100 1,3-Dichloropropane <10 
Chloromethane <100 Tetrachloroethene <5 
Vinyl chloride <10 Dibromochloromethane <10 
Bromomethane <100 1,2-Dibromoethane (EDB) <10 
Chloroethane <100 Chlorobenzene  14 
Trichlorofluoromethane <100 Ethylbenzene <10 
Acetone <100 1,1,1,2-Tetrachloroethane <10 
1,1-Dichloroethene <10 m,p-Xylene <20 
Hexane <50 o-Xylene <10 
Methylene chloride <100 Styrene <10 
Methyl t-butyl ether (MTBE) <10 Isopropylbenzene <10 
trans-1,2-Dichloroethene <10 Bromoform <10 
1,1-Dichloroethane <10 n-Propylbenzene  10 
2,2-Dichloropropane <10 Bromobenzene <10 
cis-1,2-Dichloroethene <10 1,3,5-Trimethylbenzene <10 
Chloroform <10 1,1,2,2-Tetrachloroethane <10 
2-Butanone (MEK) <100 1,2,3-Trichloropropane <10 
1,2-Dichloroethane (EDC) <10 2-Chlorotoluene <10 
1,1,1-Trichloroethane <10 4-Chlorotoluene <10 
1,1-Dichloropropene <10 tert-Butylbenzene <10 
Carbon tetrachloride <10 1,2,4-Trimethylbenzene <10 
Benzene <6 sec-Butylbenzene  16 
Trichloroethene <4 p-Isopropyltoluene  49 
1,2-Dichloropropane <10 1,3-Dichlorobenzene  21 
Bromodichloromethane <10 1,4-Dichlorobenzene  19 
Dibromomethane <10 1,2-Dichlorobenzene <10 
4-Methyl-2-pentanone <100 1,2-Dibromo-3-chloropropane <100 
cis-1,3-Dichloropropene <10 1,2,4-Trichlorobenzene <50 
Toluene <10 Hexachlorobutadiene <50 
trans-1,3-Dichloropropene <10 Naphthalene <10 
1,1,2-Trichloroethane <10 1,2,3-Trichlorobenzene <50 
2-Hexanone <100 
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Analysis For Volatile Compounds By EPA Method 8260D 
 
Client Sample ID: Method Blank Client: Crete Consulting 
Date Received: Not Applicable Project: POT - Parcel 40, F&BI 003444 
Date Extracted: 03/31/20 Lab ID: 00-762 mb 
Date Analyzed: 03/31/20 Data File: 033109.D 
Matrix: Soil/Product Instrument: GCMS4 
Units: mg/kg (ppm) Operator: VM 
 
  Lower Upper 
Surrogates: % Recovery: Limit: Limit: 
1,2-Dichloroethane-d4 105 62 145 
Toluene-d8 106 55 145 
4-Bromofluorobenzene 94 65 139 
 
 Concentration  Concentration 
Compounds: mg/kg (ppm) Compounds: mg/kg (ppm) 
 
Dichlorodifluoromethane <0.5 1,3-Dichloropropane <0.05 
Chloromethane <0.5 Tetrachloroethene <0.025 
Vinyl chloride <0.05 Dibromochloromethane <0.05 
Bromomethane <0.5 1,2-Dibromoethane (EDB) <0.05 
Chloroethane <0.5 Chlorobenzene <0.05 
Trichlorofluoromethane <0.5 Ethylbenzene <0.05 
Acetone <0.5 1,1,1,2-Tetrachloroethane <0.05 
1,1-Dichloroethene <0.05 m,p-Xylene <0.1 
Hexane <0.25 o-Xylene <0.05 
Methylene chloride <0.5 Styrene <0.05 
Methyl t-butyl ether (MTBE) <0.05 Isopropylbenzene <0.05 
trans-1,2-Dichloroethene <0.05 Bromoform <0.05 
1,1-Dichloroethane <0.05 n-Propylbenzene <0.05 
2,2-Dichloropropane <0.05 Bromobenzene <0.05 
cis-1,2-Dichloroethene <0.05 1,3,5-Trimethylbenzene <0.05 
Chloroform <0.05 1,1,2,2-Tetrachloroethane <0.05 
2-Butanone (MEK) <0.5 1,2,3-Trichloropropane <0.05 
1,2-Dichloroethane (EDC) <0.05 2-Chlorotoluene <0.05 
1,1,1-Trichloroethane <0.05 4-Chlorotoluene <0.05 
1,1-Dichloropropene <0.05 tert-Butylbenzene <0.05 
Carbon tetrachloride <0.05 1,2,4-Trimethylbenzene <0.05 
Benzene <0.03 sec-Butylbenzene <0.05 
Trichloroethene <0.02 p-Isopropyltoluene <0.05 
1,2-Dichloropropane <0.05 1,3-Dichlorobenzene <0.05 
Bromodichloromethane <0.05 1,4-Dichlorobenzene <0.05 
Dibromomethane <0.05 1,2-Dichlorobenzene <0.05 
4-Methyl-2-pentanone <0.5 1,2-Dibromo-3-chloropropane <0.5 
cis-1,3-Dichloropropene <0.05 1,2,4-Trichlorobenzene <0.25 
Toluene <0.05 Hexachlorobutadiene <0.25 
trans-1,3-Dichloropropene <0.05 Naphthalene <0.05 
1,1,2-Trichloroethane <0.05 1,2,3-Trichlorobenzene <0.25 
2-Hexanone <0.5 
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Date of Report:  04/09/20 
Date Received:  03/27/20 
Project:  POT - Parcel 40, F&BI 003444 
 

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

 
Laboratory Code:  003447-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

 
Sample 
Result 

Percent 
Recovery 

MS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane ug/L (ppb) 50 <1 83  55-137 
Chloromethane ug/L (ppb) 50 <10 85  57-129 
Vinyl chloride ug/L (ppb) 50  45 84 b 61-139 
Bromomethane ug/L (ppb) 50 <1 90  20-265 
Chloroethane ug/L (ppb) 50 <1 90  55-149 
Trichlorofluoromethane ug/L (ppb) 50 <1 95  65-137 
Acetone ug/L (ppb) 250 <50 84  48-149 
1,1-Dichloroethene ug/L (ppb) 50 3.5 95  71-123 
Hexane ug/L (ppb) 50 <1 90  44-139 
Methylene chloride ug/L (ppb) 50 <5 87  61-126 
Methyl t-butyl ether (MTBE) ug/L (ppb) 50 <1 96  68-125 
trans-1,2-Dichloroethene ug/L (ppb) 50 3.7 92  72-122 
1,1-Dichloroethane ug/L (ppb) 50 <1 94  79-113 
2,2-Dichloropropane ug/L (ppb) 50 <1 94  48-157 
cis-1,2-Dichloroethene ug/L (ppb) 50  580 18 b 63-126 
Chloroform ug/L (ppb) 50 <1 95  77-117 
2-Butanone (MEK) ug/L (ppb) 250 <10 86  70-135 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 <1 90  70-119 
1,1,1-Trichloroethane ug/L (ppb) 50 <1 97  75-121 
1,1-Dichloropropene ug/L (ppb) 50 <1 99  67-121 
Carbon tetrachloride ug/L (ppb) 50 <1 97  70-132 
Benzene ug/L (ppb) 50 <0.35 95  75-114 
Trichloroethene ug/L (ppb) 50  390 84 b 73-122 
1,2-Dichloropropane ug/L (ppb) 50 <1 94  80-111 
Bromodichloromethane ug/L (ppb) 50 <1 98  78-117 
Dibromomethane ug/L (ppb) 50 <1 90  73-125 
4-Methyl-2-pentanone ug/L (ppb) 250 <10 98  79-140 
cis-1,3-Dichloropropene ug/L (ppb) 50 <1 92  76-120 
Toluene ug/L (ppb) 50 <1 104  73-117 
trans-1,3-Dichloropropene ug/L (ppb) 50 <1 91  75-122 
1,1,2-Trichloroethane ug/L (ppb) 50 <1 94  81-116 
2-Hexanone ug/L (ppb) 250 <10 90  74-127 
1,3-Dichloropropane ug/L (ppb) 50 <1 90  80-113 
Tetrachloroethene ug/L (ppb) 50 4,700 0 b 40-155 
Dibromochloromethane ug/L (ppb) 50 <1 104  69-129 
1,2-Dibromoethane (EDB) ug/L (ppb) 50 <1 94  79-120 
Chlorobenzene ug/L (ppb) 50 1.7 98  75-115 
Ethylbenzene ug/L (ppb) 50 <1 100  66-124 
1,1,1,2-Tetrachloroethane ug/L (ppb) 50 <1 108  76-130 
m,p-Xylene ug/L (ppb) 100 <2 103  63-128 
o-Xylene ug/L (ppb) 50 <1 108  64-129 
Styrene ug/L (ppb) 50 <1 104  56-142 
Isopropylbenzene ug/L (ppb) 50 <1 105  74-122 
Bromoform ug/L (ppb) 50 <1 100  49-138 
n-Propylbenzene ug/L (ppb) 50 <1 103  65-129 
Bromobenzene ug/L (ppb) 50 <1 104  70-121 
1,3,5-Trimethylbenzene ug/L (ppb) 50 <1 106  60-138 
1,1,2,2-Tetrachloroethane ug/L (ppb) 50 <1 98  77-120 
1,2,3-Trichloropropane ug/L (ppb) 50 <1 94  62-125 
2-Chlorotoluene ug/L (ppb) 50 <1 102  40-159 
4-Chlorotoluene ug/L (ppb) 50 <1 97  76-122 
tert-Butylbenzene ug/L (ppb) 50 <1 109  74-125 
1,2,4-Trimethylbenzene ug/L (ppb) 50 <1 106  59-136 
sec-Butylbenzene ug/L (ppb) 50 <1 104  69-127 
p-Isopropyltoluene ug/L (ppb) 50 <1 102  64-132 
1,3-Dichlorobenzene ug/L (ppb) 50 <1 100  77-113 
1,4-Dichlorobenzene ug/L (ppb) 50 <1 99  75-110 
1,2-Dichlorobenzene ug/L (ppb) 50 <1 102  70-120 
1,2-Dibromo-3-chloropropane ug/L (ppb) 50 <10 92  69-129 
1,2,4-Trichlorobenzene ug/L (ppb) 50 <1 102  66-123 
Hexachlorobutadiene ug/L (ppb) 50 <1 101  53-136 
Naphthalene ug/L (ppb) 50 <1 101  60-145 
1,2,3-Trichlorobenzene ug/L (ppb) 50 <1 99  59-130 
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Date of Report:  04/09/20 
Date Received:  03/27/20 
Project:  POT - Parcel 40, F&BI 003444 
 

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) 
Dichlorodifluoromethane ug/L (ppb) 50 98  93  50-157 5 
Chloromethane ug/L (ppb) 50 100  98  62-130 2 
Vinyl chloride ug/L (ppb) 50 106  105  70-128 1 
Bromomethane ug/L (ppb) 50 105  104  60-143 1 
Chloroethane ug/L (ppb) 50 105  103  66-149 2 
Trichlorofluoromethane ug/L (ppb) 50 109  109  65-138 0 
Acetone ug/L (ppb) 250 89  83  44-145 7 
1,1-Dichloroethene ug/L (ppb) 50 111  111  72-121 0 
Hexane ug/L (ppb) 50 104  103  51-153 1 
Methylene chloride ug/L (ppb) 50 102  101  63-132 1 
Methyl t-butyl ether (MTBE) ug/L (ppb) 50 108  109  70-122 1 
trans-1,2-Dichloroethene ug/L (ppb) 50 107  107  76-118 0 
1,1-Dichloroethane ug/L (ppb) 50 105  105  77-119 0 
2,2-Dichloropropane ug/L (ppb) 50 113  112  62-141 1 
cis-1,2-Dichloroethene ug/L (ppb) 50 109  110  76-119 1 
Chloroform ug/L (ppb) 50 105  104  78-117 1 
2-Butanone (MEK) ug/L (ppb) 250 90  91  48-150 1 
1,2-Dichloroethane (EDC) ug/L (ppb) 50 93  95  75-116 2 
1,1,1-Trichloroethane ug/L (ppb) 50 109  110  80-116 1 
1,1-Dichloropropene ug/L (ppb) 50 103  102  78-119 1 
Carbon tetrachloride ug/L (ppb) 50 110  110  72-128 0 
Benzene ug/L (ppb) 50 99  100  75-116 1 
Trichloroethene ug/L (ppb) 50 99  100  72-119 1 
1,2-Dichloropropane ug/L (ppb) 50 101  102  79-121 1 
Bromodichloromethane ug/L (ppb) 50 102  103  76-120 1 
Dibromomethane ug/L (ppb) 50 96  97  79-121 1 
4-Methyl-2-pentanone ug/L (ppb) 250 105  110  54-153 5 
cis-1,3-Dichloropropene ug/L (ppb) 50 99  101  76-128 2 
Toluene ug/L (ppb) 50 103  103  79-115 0 
trans-1,3-Dichloropropene ug/L (ppb) 50 98  98  76-128 0 
1,1,2-Trichloroethane ug/L (ppb) 50 97  100  78-120 3 
2-Hexanone ug/L (ppb) 250 87  90  49-147 3 
1,3-Dichloropropane ug/L (ppb) 50 95  94  81-111 1 
Tetrachloroethene ug/L (ppb) 50 105  105  78-109 0 
Dibromochloromethane ug/L (ppb) 50 108  108  63-140 0 
1,2-Dibromoethane (EDB) ug/L (ppb) 50 98  100  82-118 2 
Chlorobenzene ug/L (ppb) 50 99  100  80-113 1 
Ethylbenzene ug/L (ppb) 50 103  102  83-111 1 
1,1,1,2-Tetrachloroethane ug/L (ppb) 50 111  111  76-125 0 
m,p-Xylene ug/L (ppb) 100 106  107  81-112 1 
o-Xylene ug/L (ppb) 50 110  111  81-117 1 
Styrene ug/L (ppb) 50 106  107  83-121 1 
Isopropylbenzene ug/L (ppb) 50 110  110  78-118 0 
Bromoform ug/L (ppb) 50 106  106  40-161 0 
n-Propylbenzene ug/L (ppb) 50 103  104  81-115 1 
Bromobenzene ug/L (ppb) 50 101  104  80-113 3 
1,3,5-Trimethylbenzene ug/L (ppb) 50 109  109  83-117 0 
1,1,2,2-Tetrachloroethane ug/L (ppb) 50 98  100  79-118 2 
1,2,3-Trichloropropane ug/L (ppb) 50 93  95  74-116 2 
2-Chlorotoluene ug/L (ppb) 50 103  104  79-112 1 
4-Chlorotoluene ug/L (ppb) 50 98  99  80-116 1 
tert-Butylbenzene ug/L (ppb) 50 110  109  81-119 1 
1,2,4-Trimethylbenzene ug/L (ppb) 50 107  108  81-121 1 
sec-Butylbenzene ug/L (ppb) 50 109  108  83-123 1 
p-Isopropyltoluene ug/L (ppb) 50 108  105  81-117 3 
1,3-Dichlorobenzene ug/L (ppb) 50 101  101  80-115 0 
1,4-Dichlorobenzene ug/L (ppb) 50 98  100  77-112 2 
1,2-Dichlorobenzene ug/L (ppb) 50 101  101  79-115 0 
1,2-Dibromo-3-chloropropane ug/L (ppb) 50 98  99  62-133 1 
1,2,4-Trichlorobenzene ug/L (ppb) 50 108  107  75-119 1 
Hexachlorobutadiene ug/L (ppb) 50 107  107  70-116 0 
Naphthalene ug/L (ppb) 50 106  105  72-131 1 
1,2,3-Trichlorobenzene ug/L (ppb) 50 106  104  74-122 2 
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Date of Report:  04/09/20 
Date Received:  03/27/20 
Project:  POT - Parcel 40, F&BI 003444 
 
QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL/PRODUCT 

SAMPLES FOR VOLATILES BY EPA METHOD 8260D 
 
Laboratory Code:  003464-01 (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet wt) 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Dichlorodifluoromethane mg/kg (ppm) 2.5 <0.5 4 vo 5 vo 10-142 22 vo 
Chloromethane mg/kg (ppm) 2.5 <0.5 22 28  10-126 24 vo 
Vinyl chloride mg/kg (ppm) 2.5 <0.05 22 29  10-138 27 vo 
Bromomethane mg/kg (ppm) 2.5 <0.5 43  47  10-163 9 
Chloroethane mg/kg (ppm) 2.5 <0.5 42  48  10-176 13 
Trichlorofluoromethane mg/kg (ppm) 2.5 <0.5 33  40  10-176 19 
Acetone mg/kg (ppm) 12.5 <0.5 72  82  10-163 13 
1,1-Dichloroethene mg/kg (ppm) 2.5 <0.05 51  56  10-160 9 
Hexane mg/kg (ppm) 2.5 <0.25 20 26 10-137 26 vo 
Methylene chloride mg/kg (ppm) 2.5 <0.5 73  74  10-156 1 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 <0.05 83  81  21-145 2 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 66 68  14-137 3 
1,1-Dichloroethane mg/kg (ppm) 2.5 <0.05 76  75  19-140 1 
2,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 70  71  10-158 1 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 <0.05 80  78  25-135 3 
Chloroform mg/kg (ppm) 2.5 <0.05 82  81  21-145 1 
2-Butanone (MEK) mg/kg (ppm) 12.5 <0.5 83  81  19-147 2 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 <0.05 80  77  12-160 4 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 <0.05 77  77  10-156 0 
1,1-Dichloropropene mg/kg (ppm) 2.5 <0.05 73  75  17-140 3 
Carbon tetrachloride mg/kg (ppm) 2.5 <0.05 76  77  9-164 1 
Benzene mg/kg (ppm) 2.5 <0.03 80  79  29-129 1 
Trichloroethene mg/kg (ppm) 2.5 <0.02 82  82  21-139 0 
1,2-Dichloropropane mg/kg (ppm) 2.5 <0.05 83  82  30-135 1 
Bromodichloromethane mg/kg (ppm) 2.5 <0.05 89  87  23-155 2 
Dibromomethane mg/kg (ppm) 2.5 <0.05 88  85  23-145 3 
4-Methyl-2-pentanone mg/kg (ppm) 12.5 <0.5 89  83  24-155 7 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 83  81  28-144 2 
Toluene mg/kg (ppm) 2.5 <0.05 74  72  35-130 3 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 <0.05 70 69 26-149 1 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 <0.05 71 71 10-205 0 
2-Hexanone mg/kg (ppm) 12.5 <0.5 71  68  15-166 4 
1,3-Dichloropropane mg/kg (ppm) 2.5 <0.05 73  70 31-137 4 
Tetrachloroethene mg/kg (ppm) 2.5 <0.025 73  74  20-133 1 
Dibromochloromethane mg/kg (ppm) 2.5 <0.05 78  76  28-150 3 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 <0.05 73 71 28-142 3 
Chlorobenzene mg/kg (ppm) 2.5 <0.05 77  74 32-129 4 
Ethylbenzene mg/kg (ppm) 2.5 <0.05 76  74  32-137 3 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 75  73  31-143 3 
m,p-Xylene mg/kg (ppm) 5 <0.1 78 75 34-136 4 
o-Xylene mg/kg (ppm) 2.5 <0.05 77 74 33-134 4 
Styrene mg/kg (ppm) 2.5 <0.05 75  72 35-137 4 
Isopropylbenzene mg/kg (ppm) 2.5 <0.05 80  78  31-142 3 
Bromoform mg/kg (ppm) 2.5 <0.05 77  77  21-156 0 
n-Propylbenzene mg/kg (ppm) 2.5 <0.05 74  71 23-146 4 
Bromobenzene mg/kg (ppm) 2.5 <0.05 74  71 34-130 4 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 73 71 18-149 3 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 <0.05 71  67  28-140 6 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 <0.05 69  67  25-144 3 
2-Chlorotoluene mg/kg (ppm) 2.5 <0.05 73 70 31-134 4 
4-Chlorotoluene mg/kg (ppm) 2.5 <0.05 72 70 31-136 3 
tert-Butylbenzene mg/kg (ppm) 2.5 <0.05 77  74  30-137 4 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 <0.05 75 72 10-182 4 
sec-Butylbenzene mg/kg (ppm) 2.5 <0.05 77  74  23-145 4 
p-Isopropyltoluene mg/kg (ppm) 2.5 <0.05 77  76  21-149 1 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 77  74 30-131 4 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 78  75  29-129 4 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 <0.05 77  74 31-132 4 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 <0.5 68  66  11-161 3 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 80  78  22-142 3 
Hexachlorobutadiene mg/kg (ppm) 2.5 <0.25 87  83  10-142 5 
Naphthalene mg/kg (ppm) 2.5 <0.05 72  70  14-157 3 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 <0.25 77  74  20-144 4 
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Date of Report:  04/09/20 
Date Received:  03/27/20 
Project:  POT - Parcel 40, F&BI 003444 
 

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

 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Dichlorodifluoromethane mg/kg (ppm) 2.5 73  10-146 
Chloromethane mg/kg (ppm) 2.5 86  27-133 
Vinyl chloride mg/kg (ppm) 2.5 94  22-139 
Bromomethane mg/kg (ppm) 2.5 102  38-114 
Chloroethane mg/kg (ppm) 2.5 109  9-163 
Trichlorofluoromethane mg/kg (ppm) 2.5 109  10-196 
Acetone mg/kg (ppm) 12.5 110  52-141 
1,1-Dichloroethene mg/kg (ppm) 2.5 111  47-128 
Hexane mg/kg (ppm) 2.5 99  43-142 
Methylene chloride mg/kg (ppm) 2.5 109  42-132 
Methyl t-butyl ether (MTBE) mg/kg (ppm) 2.5 107  60-123 
trans-1,2-Dichloroethene mg/kg (ppm) 2.5 105  67-129 
1,1-Dichloroethane mg/kg (ppm) 2.5 110  68-115 
2,2-Dichloropropane mg/kg (ppm) 2.5 112  52-170 
cis-1,2-Dichloroethene mg/kg (ppm) 2.5 108  72-127 
Chloroform mg/kg (ppm) 2.5 108  66-120 
2-Butanone (MEK) mg/kg (ppm) 12.5 106  72-127 
1,2-Dichloroethane (EDC) mg/kg (ppm) 2.5 104  56-135 
1,1,1-Trichloroethane mg/kg (ppm) 2.5 113  62-131 
1,1-Dichloropropene mg/kg (ppm) 2.5 109  69-128 
Carbon tetrachloride mg/kg (ppm) 2.5 115  60-139 
Benzene mg/kg (ppm) 2.5 109  68-114 
Trichloroethene mg/kg (ppm) 2.5 110  64-117 
1,2-Dichloropropane mg/kg (ppm) 2.5 109  72-127 
Bromodichloromethane mg/kg (ppm) 2.5 112  72-130 
Dibromomethane mg/kg (ppm) 2.5 112  70-120 
4-Methyl-2-pentanone mg/kg (ppm) 12.5 108  45-145 
cis-1,3-Dichloropropene mg/kg (ppm) 2.5 106  75-136 
Toluene mg/kg (ppm) 2.5 100  66-126 
trans-1,3-Dichloropropene mg/kg (ppm) 2.5 95  72-132 
1,1,2-Trichloroethane mg/kg (ppm) 2.5 93  75-113 
2-Hexanone mg/kg (ppm) 12.5 95  33-152 
1,3-Dichloropropane mg/kg (ppm) 2.5 95  72-130 
Tetrachloroethene mg/kg (ppm) 2.5 100  72-114 
Dibromochloromethane mg/kg (ppm) 2.5 105  74-125 
1,2-Dibromoethane (EDB) mg/kg (ppm) 2.5 97  74-132 
Chlorobenzene mg/kg (ppm) 2.5 99  76-111 
Ethylbenzene mg/kg (ppm) 2.5 100  64-123 
1,1,1,2-Tetrachloroethane mg/kg (ppm) 2.5 98  69-135 
m,p-Xylene mg/kg (ppm) 5 100  78-122 
o-Xylene mg/kg (ppm) 2.5 99  77-124 
Styrene mg/kg (ppm) 2.5 97  74-126 
Isopropylbenzene mg/kg (ppm) 2.5 102  76-127 
Bromoform mg/kg (ppm) 2.5 109  56-132 
n-Propylbenzene mg/kg (ppm) 2.5 97  74-124 
Bromobenzene mg/kg (ppm) 2.5 95  72-122 
1,3,5-Trimethylbenzene mg/kg (ppm) 2.5 95  76-126 
1,1,2,2-Tetrachloroethane mg/kg (ppm) 2.5 92  56-143 
1,2,3-Trichloropropane mg/kg (ppm) 2.5 92  61-137 
2-Chlorotoluene mg/kg (ppm) 2.5 95  74-121 
4-Chlorotoluene mg/kg (ppm) 2.5 94  75-122 
tert-Butylbenzene mg/kg (ppm) 2.5 98  73-130 
1,2,4-Trimethylbenzene mg/kg (ppm) 2.5 97  76-125 
sec-Butylbenzene mg/kg (ppm) 2.5 99  71-130 
p-Isopropyltoluene mg/kg (ppm) 2.5 100  70-132 
1,3-Dichlorobenzene mg/kg (ppm) 2.5 97  75-121 
1,4-Dichlorobenzene mg/kg (ppm) 2.5 99  74-117 
1,2-Dichlorobenzene mg/kg (ppm) 2.5 98  76-121 
1,2-Dibromo-3-chloropropane mg/kg (ppm) 2.5 91  58-138 
1,2,4-Trichlorobenzene mg/kg (ppm) 2.5 100  64-135 
Hexachlorobutadiene mg/kg (ppm) 2.5 108  50-153 
Naphthalene mg/kg (ppm) 2.5 94  63-140 
1,2,3-Trichlorobenzene mg/kg (ppm) 2.5 94  63-138 
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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. 
 
 



April 06, 2020

Friedman & Bruya
Michael Erdahl

Attention Michael Erdahl:

RE: 003444

Work Order Number: 2003438

3012 16th Ave. W.

Seattle, WA 98119

3600 Fremont Ave. N.

Seattle,  WA 98103

T: (206) 352-3790

F: (206) 352-7178

info@fremontanalytical.com

Fremont Analytical, Inc. received 2 sample(s) on 3/30/2020 for the analyses presented in the 
following report.

Brianna Barnes

This report consists of the following:  

   - Case Narrative
   - Analytical Results
   - Applicable Quality Control Summary Reports
   - Chain of Custody

All analyses were performed consistent with the Quality Assurance program of Fremont Analytical, 
Inc.  Please contact the laboratory if you should have any questions about the results.

Thank you for using Fremont Analytical.

Sincerely,

Project Manager

Volatile Petroleum Hydrocarbons by NWVPH

www.fremontanalytical.com        Original 

DoD/ELAP Certification #L17-135, ISO/IEC 17025:2005
ORELAP Certification:  WA 100009-007 (NELAP Recognized)
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04/06/2020Date:

Project: 003444

CLIENT: Friedman & Bruya

Work Order: 2003438

Work Order Sample Summary

Lab Sample ID Client Sample ID Date/Time ReceivedDate/Time Collected

2003438-001 GEI-MW1-0320 03/26/2020 11:40 AM 03/30/2020 10:26 AM

2003438-002 GEI-MW9-0320 03/26/2020 9:40 AM 03/30/2020 10:26 AM

Note: If no "Time Collected" is supplied, a default of 12:00AM is assignedOriginal 
Page 2 of 11



Project: 003444

CLIENT: Friedman & Bruya

4/6/2020

Case Narrative
2003438

Date:

WO#:

I. SAMPLE RECEIPT:
Samples receipt information is recorded on the attached Sample Receipt Checklist.

II. GENERAL REPORTING COMMENTS:
Results are reported on a wet weight basis unless dry-weight correction is denoted in the units field on the 
analytical report ("mg/kg-dry" or "ug/kg-dry").

The validity of the analytical procedures for which data is reported in this analytical report is determined by 
the Laboratory Control Sample (LCS) and the Method Blank (MB).  The LCS and the MB are processed 
with the samples to ensure method criteria are achieved throughout the entire analytical process.

III. ANALYSES AND EXCEPTIONS:
Exceptions associated with this report will be footnoted in the analytical results page(s) or the quality 
control summary page(s) and/or noted below.

Original 
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4/6/2020

Qualifiers & Acronyms
2003438

Date Reported:

WO#:

Qualifiers:

* - Flagged value is not within established control limits
B - Analyte detected in the associated Method Blank
D - Dilution was required
E - Value above quantitation range
H - Holding times for preparation or analysis exceeded
I - Analyte with an internal standard that does not meet established acceptance criteria  
J - Analyte detected below Reporting Limit
N - Tentatively Identified Compound (TIC)
Q - Analyte with an initial or continuing calibration that does not meet established acceptance criteria 
(<20%RSD, <20% Drift or minimum RRF)
S - Spike recovery outside accepted recovery limits
ND - Not detected at the Reporting Limit
R - High relative percent difference observed

Acronyms:

%Rec  - Percent Recovery
CCB - Continued Calibration Blank
CCV - Continued Calibration Verification
DF - Dilution Factor
HEM - Hexane Extractable Material
ICV - Initial Calibration Verification
LCS/LCSD - Laboratory Control Sample / Laboratory Control Sample Duplicate
MB or MBLANK - Method Blank
MDL - Method Detection Limit
MS/MSD - Matrix Spike / Matrix Spike Duplicate
PDS - Post Digestion Spike
Ref Val - Reference Value
RL - Reporting Limit 
RPD - Relative Percent Difference 
SD - Serial Dilution
SGT - Silica Gel Treatment
SPK - Spike
Surr - Surrogate

Original 

www.fremontanalytical.com
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Project: 003444

Client Sample ID: GEI-MW1-0320

Collection Date: 3/26/2020 11:40:00 AM

Matrix: Water

Client: Friedman & Bruya

Lab ID: 2003438-001

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

4/6/2020

2003438

Date Reported:

Work Order:

Volatile Petroleum Hydrocarbons by NWVPH Analyst: CRBatch ID:  27970

Aliphatic Hydrocarbon (C5-C6) 4/3/2020 12:13:41 AM40.0 µg/L 1ND

Aliphatic Hydrocarbon (C6-C8) 4/3/2020 12:13:41 AM20.0 µg/L 187.9

Aliphatic Hydrocarbon (C8-C10) 4/3/2020 12:13:41 AM20.0 µg/L 137.2

Aliphatic Hydrocarbon (C10-C12) 4/3/2020 12:13:41 AM20.0 µg/L 1231

Aromatic Hydrocarbon (C8-C10) 4/3/2020 12:13:41 AM50.0 µg/L 1138

Aromatic Hydrocarbon (C10-C12) 4/3/2020 12:13:41 AM20.0 µg/L 1505

Aromatic Hydrocarbon (C12-C13) 4/3/2020 12:13:41 AM20.0 µg/L 1896

Benzene 4/3/2020 12:13:41 AM20.0 µg/L 135.7

Toluene 4/3/2020 12:13:41 AM20.0 µg/L 1ND

Ethylbenzene 4/3/2020 12:13:41 AM20.0 µg/L 1ND

m,p-Xylene 4/3/2020 12:13:41 AM40.0 µg/L 1ND

o-Xylene 4/3/2020 12:13:41 AM20.0 µg/L 1ND

Naphthalene 4/3/2020 12:13:41 AM20.0 µg/L 1ND

Methyl tert-butyl ether (MTBE) 4/3/2020 12:13:41 AM20.0 µg/L 1ND

    Surr: 1,4-Difluorobenzene 4/3/2020 12:13:41 AM65 - 140 %Rec 199.5

    Surr: Bromofluorobenzene 4/3/2020 12:13:41 AM65 - 140 %Rec 1106

Original 
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Project: 003444

Client Sample ID: GEI-MW9-0320

Collection Date: 3/26/2020 9:40:00 AM

Matrix: Water

Client: Friedman & Bruya

Lab ID: 2003438-002

Analyses Result Qual Units Date AnalyzedDFRL

Analytical Report

4/6/2020

2003438

Date Reported:

Work Order:

Volatile Petroleum Hydrocarbons by NWVPH Analyst: CRBatch ID:  27970

Aliphatic Hydrocarbon (C5-C6) 4/2/2020 10:48:44 PM40.0 µg/L 1ND

Aliphatic Hydrocarbon (C6-C8) 4/2/2020 10:48:44 PM20.0 µg/L 1ND

Aliphatic Hydrocarbon (C8-C10) 4/2/2020 10:48:44 PM20.0 µg/L 129.3

Aliphatic Hydrocarbon (C10-C12) 4/2/2020 10:48:44 PM20.0 µg/L 1172

Aromatic Hydrocarbon (C8-C10) 4/2/2020 10:48:44 PM50.0 µg/L 1ND

Aromatic Hydrocarbon (C10-C12) 4/2/2020 10:48:44 PM20.0 µg/L 1343

Aromatic Hydrocarbon (C12-C13) 4/2/2020 10:48:44 PM20.0 µg/L 1461

Benzene 4/2/2020 10:48:44 PM20.0 µg/L 1ND

Toluene 4/2/2020 10:48:44 PM20.0 µg/L 1ND

Ethylbenzene 4/2/2020 10:48:44 PM20.0 µg/L 1ND

m,p-Xylene 4/2/2020 10:48:44 PM40.0 µg/L 1ND

o-Xylene 4/2/2020 10:48:44 PM20.0 µg/L 1ND

Naphthalene 4/2/2020 10:48:44 PM20.0 µg/L 1ND

Methyl tert-butyl ether (MTBE) 4/2/2020 10:48:44 PM20.0 µg/L 1ND

    Surr: 1,4-Difluorobenzene 4/2/2020 10:48:44 PM65 - 140 %Rec 1102

    Surr: Bromofluorobenzene 4/2/2020 10:48:44 PM65 - 140 %Rec 1102

Original 
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Project: 003444

CLIENT: Friedman & Bruya

Work Order: 2003438
QC SUMMARY REPORT

Volatile Petroleum Hydrocarbons by NWVPH

4/6/2020Date:

Sample ID: LCS-27970

Batch ID: 27970 Analysis Date: 4/2/2020

Prep Date: 4/2/2020

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW

RunNo: 58458

SeqNo: 1168159

LCSSampType:

Aliphatic Hydrocarbon (C5-C6) 600.0 112 70 13040.0 0670

Aliphatic Hydrocarbon (C6-C8) 200.0 100 70 13020.0 0200

Aliphatic Hydrocarbon (C8-C10) 200.0 109 70 13020.0 0219

Aliphatic Hydrocarbon (C10-C12) 200.0 105 70 13020.0 0211

Aromatic Hydrocarbon (C8-C10) 800.0 114 70 13050.0 0914

Aromatic Hydrocarbon (C10-C12) 200.0 102 70 13020.0 0204

Aromatic Hydrocarbon (C12-C13) 200.0 85.6 70 13020.0 0171

Benzene 200.0 114 70 13020.0 0228

Toluene 200.0 115 70 13020.0 0230

Ethylbenzene 200.0 114 70 13020.0 0229

m,p-Xylene 400.0 117 70 13040.0 0467

o-Xylene 200.0 116 70 13020.0 0231

Naphthalene 200.0 85.4 70 13020.0 0171

Methyl tert-butyl ether (MTBE) 200.0 111 70 13020.0 0222

    Surr: 1,4-Difluorobenzene 50.00 99.2 65 14049.6

    Surr: Bromofluorobenzene 50.00 99.1 65 14049.6

Sample ID: LCSD-27970

Batch ID: 27970 Analysis Date: 4/2/2020

Prep Date: 4/2/2020

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW02

RunNo: 58458

SeqNo: 1168160

LCSDSampType:

Aliphatic Hydrocarbon (C5-C6) 600.0 107 70 130 2040.0 0 669.6 4.24642

Aliphatic Hydrocarbon (C6-C8) 200.0 103 70 130 2020.0 0 200.0 3.23207

Aliphatic Hydrocarbon (C8-C10) 200.0 111 70 130 2020.0 0 218.5 1.14221

Aliphatic Hydrocarbon (C10-C12) 200.0 96.7 70 130 2020.0 0 210.9 8.69193

Aromatic Hydrocarbon (C8-C10) 800.0 109 70 130 2050.0 0 914.3 4.41875

Aromatic Hydrocarbon (C10-C12) 200.0 96.3 70 130 2020.0 0 203.9 5.67193

Aromatic Hydrocarbon (C12-C13) 200.0 105 70 130 20 R20.0 0 171.2 20.0209

Benzene 200.0 109 70 130 2020.0 0 227.9 4.83217

Toluene 200.0 109 70 130 2020.0 0 229.7 4.82219

Original 
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Project: 003444

CLIENT: Friedman & Bruya

Work Order: 2003438
QC SUMMARY REPORT

Volatile Petroleum Hydrocarbons by NWVPH

4/6/2020Date:

Sample ID: LCSD-27970

Batch ID: 27970 Analysis Date: 4/2/2020

Prep Date: 4/2/2020

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: LCSW02

RunNo: 58458

SeqNo: 1168160

LCSDSampType:

Ethylbenzene 200.0 111 70 130 2020.0 0 228.9 3.41221

m,p-Xylene 400.0 111 70 130 2040.0 0 466.6 4.62446

o-Xylene 200.0 111 70 130 2020.0 0 231.3 4.39221

Naphthalene 200.0 87.3 70 130 2020.0 0 170.7 2.31175

Methyl tert-butyl ether (MTBE) 200.0 105 70 130 2020.0 0 221.7 5.20210

    Surr: 1,4-Difluorobenzene 50.00 96.3 65 140 048.1

    Surr: Bromofluorobenzene 50.00 96.9 65 140 048.4

NOTES:

R - High RPD observed, spike recovery is within range.

Sample ID: MB-27970

Batch ID: 27970 Analysis Date: 4/2/2020

Prep Date: 4/2/2020

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: MBLKW

RunNo: 58458

SeqNo: 1168161

MBLKSampType:

Aliphatic Hydrocarbon (C5-C6) 040.0 0ND

Aliphatic Hydrocarbon (C6-C8) 020.0 0ND

Aliphatic Hydrocarbon (C8-C10) 020.0 0ND

Aliphatic Hydrocarbon (C10-C12) 020.0 0ND

Aromatic Hydrocarbon (C8-C10) 050.0 0ND

Aromatic Hydrocarbon (C10-C12) 020.0 0ND

Aromatic Hydrocarbon (C12-C13) 020.0 0ND

Benzene 020.0 0ND

Toluene 020.0 0ND

Ethylbenzene 020.0 0ND

m,p-Xylene 040.0 0ND

o-Xylene 020.0 0ND

Naphthalene 020.0 0ND

Methyl tert-butyl ether (MTBE) 020.0 0ND

    Surr: 1,4-Difluorobenzene 50.00 101 65 14050.4

    Surr: Bromofluorobenzene 50.00 102 65 14051.2

Original 
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Project: 003444

CLIENT: Friedman & Bruya

Work Order: 2003438
QC SUMMARY REPORT

Volatile Petroleum Hydrocarbons by NWVPH

4/6/2020Date:

Sample ID: 2003438-002ADUP

Batch ID: 27970 Analysis Date: 4/2/2020

Prep Date: 4/2/2020

Analyte Result SPK value SPK Ref Val %REC RPD Ref Val %RPDLowLimit HighLimit RPDLimit Qual

Units: µg/L

RL

Client ID: GEI-MW9-0320

RunNo: 58458

SeqNo: 1168155

DUPSampType:

Aliphatic Hydrocarbon (C5-C6) 0 2540.0 0 0ND

Aliphatic Hydrocarbon (C6-C8) 0 2520.0 0 0ND

Aliphatic Hydrocarbon (C8-C10) 0 2520.0 0 29.26 50.3ND

Aliphatic Hydrocarbon (C10-C12) 0 2520.0 0 171.7 5.41181

Aromatic Hydrocarbon (C8-C10) 0 2550.0 0 0ND

Aromatic Hydrocarbon (C10-C12) 0 2520.0 0 343.0 13.7299

Aromatic Hydrocarbon (C12-C13) 0 2520.0 0 461.4 1.79453

Benzene 0 2520.0 0 0ND

Toluene 0 2520.0 0 0ND

Ethylbenzene 0 2520.0 0 0ND

m,p-Xylene 0 2540.0 0 0ND

o-Xylene 0 2520.0 0 0ND

Naphthalene 0 2520.0 0 0ND

Methyl tert-butyl ether (MTBE) 0 2520.0 0 0ND

    Surr: 1,4-Difluorobenzene 50.00 104 65 140 052.1

    Surr: Bromofluorobenzene 50.00 104 65 140 051.9

Original 
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Date Received: 3/30/2020 10:26:00 AM

Client Name: FB Work Order Number: 2003438

Sample Log-In Check List

Carissa TrueLogged by:

Item Information

How was the sample delivered? FedEx

Is Chain of Custody complete? Yes No Not Present

Was an attempt made to cool the samples? Yes No NA

Are samples properly preserved? Yes No

Was preservative added to bottles? Yes No NA 

Did all samples containers arrive in good condition(unbroken)? Yes No

Does paperwork match bottle labels? Yes No

Are matrices correctly identified on Chain of Custody? Yes No

Is it clear what analyses were requested? Yes No

Is there headspace in the VOA vials? Yes No NA

1.

2.

6.

10.

11.

12.

13.

14.

15.

16.

17. Were all holding times able to be met? Yes No

Chain of Custody

Log In

7. Were all items received at a temperature of  >2°C to 6°C Yes No NA

8. Sample(s) in proper container(s)? Yes No

9. Sufficient sample volume for indicated test(s)? Yes No

Special Handling (if applicable)

18.

19.

Was client notified of all discrepancies with this order? Yes No NA

Person Notified: Date:

Regarding:

Via: eMail Phone Fax In Person

Additional remarks:

Client Instructions:

By Whom:

Coolers are present? Yes No NA3.

Shipping container/cooler in good condition? Yes No4.

Custody Seals present on shipping container/cooler? 
(Refer to comments for Custody Seals not intact)

Yes No Not Required5.

*

Item # Temp ºC

Cooler 1 0.5

Sample 1 0.6

Page 1 of 1Note:  DoD/ELAP and TNI require items to be received at 4°C +/- 2°C*

Original Page 10 of 11
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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 
Arina Podnozova, B.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
June 24, 2020 
 
 
 
Grant Hainsworth, Project Manager 
Crete Consulting 
108 S. Washington St., Suite 300  
Seattle, WA 98104 
 
Dear Mr Hainsworth: 
 
Included are the results from the testing of material submitted on June 13, 2020 from 
the PoT-Parcel 40, F&BI 006216 project.  There are 21 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:  Jamie Stevens 
CTC0624R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on June 13, 2020 by Friedman & 
Bruya, Inc. from the Crete Consulting PoT-Parcel 40, F&BI 006216 project.  Samples 
were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Crete Consulting 
006216 -01 SB-0210-0620 
006216 -02 SB-0310-10 
006216 -03 SB-01-09 
006216 -04 SB-01-0620 
006216 -05 SB-02-09.5 
006216 -06 SB-02-0620 
006216 -07 SB-03-10 
006216 -08 SB-03-0620 
006216 -09 SB-04-08 
006216 -10 SB-04-0620 
006216 -11 SB-05-09.5 
006216 -12 SB-05-0620 
006216 -13 SB-06-09 
006216 -14 SB-06-0620 
006216 -15 SB-07-07.5 
006216 -16 SB-07-0620 
006216 -17 SB-08-09 
006216 -18 SB-08-0620 
006216 -19 SB-08D-0620 
006216 -20 SB-09-07.5 
006216 -21 SB-09-0620 
006216 -22 Drum-2 
006216 -23 SB-01D-0620 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
Date Extracted:  06/19/20 
Date Analyzed:  06/19/20 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

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

 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-132) 
 
SB-0310-10 1.3 5.0 13 17 2,000 91 
006216-02 1/50 
 

SB-01-09 <0.2 <0.2 7.0 24 3,000 95 
006216-03 1/10 
 

SB-02-09.5 <0.2 <0.2 1.6 2.3 600 86 
006216-05 1/10 
 

SB-03-10 <1 3.8 20 14 2,400 89 
006216-07 1/50 
 

SB-04-08 <0.2 <0.2 7.9 20 2,800 101 
006216-09 1/10 
 

SB-05-09.5 <0.1 <0.1 1.7 2.1 600 86 
006216-11 1/5 
 
Drum-2 <0.02 <0.02 0.70 0.91 330 98 
006216-22 
 
 
Method Blank <0.02 <0.02 <0.02 <0.06 <5 89 
00-1314 MB2  
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
Date Extracted:  06/18/20 
Date Analyzed:  06/18/20, 06/19/20 and 06/22/20 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE,  

XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

Results Reported as ug/L (ppb) 
 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 52-124) 
 
SB-0210-0620 <1 1.1 <1 4.0 830 85 
006216-01 
 

SB-01-0620 22 <10 25 <30 4,100 82 
006216-04 1/10 
 

SB-02-0620 <1 <1 1.0 4.2 1,800 80 
006216-06 
 

SB-03-0620 <1 10 27 <3 4,100 97 
006216-08 
 

SB-04-0620 81 4.6 19 14 1,600 86 
006216-10 
 

SB-05-0620 1.1 3.4 <1 38 7,500 90 
006216-12 
 

SB-06-0620 <1 <1 1.5 <3 750 83 
006216-14 
 
SB-07-0620 <1 <1 <1 <3 <100 90 
006216-16 
 

SB-08-0620 <1 <1 <1 <3 <100 89 
006216-18 
 

SB-08D-0620 <1 <1 <1 <3 <100 90 
006216-19 
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
Date Extracted:  06/18/20 
Date Analyzed:  06/18/20, 06/19/20 and 06/22/20 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE,  

XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

Results Reported as ug/L (ppb) 
 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 52-124) 
 
SB-09-0620 3.2 <1 11 9.3 3,500 93 
006216-21 
 
SB-01D-0620 <1 <1 <1 <3 <100 89 
006216-23 
 
 

Method Blank <1 <1 <1 <3 <100 93 
00-1313 MB  
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
Date Extracted:  06/15/20 
Date Analyzed:  06/15/20 
 

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 53-144) 
 
SB-0310-10 40,000  4,700 x 122 
006216-02 
 

SB-01-09 23,000  1,600 x 121 
006216-03 
 

SB-02-09.5 3,800  390 x 90 
006216-05 
 

SB-03-10 27,000  3,100 x 109 
006216-07 
 

SB-04-08 15,000  1,100 x 109 
006216-09 
 

SB-05-09.5 9,500  750 x 89 
006216-11 
 

SB-06-09 15,000  490 x 107 
006216-13 
 

SB-07-07.5 <50  <250  87 
006216-15 
 

SB-08-09 <50  <250  86 
006216-17 
 

SB-09-07.5 18,000  610 x 102 
006216-20 
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
Date Extracted:  06/15/20 
Date Analyzed:  06/15/20 
 

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 53-144) 
 
Drum-2 1,200  <250  85 
006216-22 
 
 

Method Blank <50 <250 96 
00-1353 MB  
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
Date Extracted:  06/15/20 
Date Analyzed:  06/16/20 and 06/18/20 
 

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) 
 
SB-0210-0620 97,000  <25,000   ip 
006216-01 1/100 

 

SB-01-0620 620,000  <25,000   ip 
006216-04 1/100 

 

SB-02-0620 77,000  <25,000   ip 
006216-06 1/100 

 

SB-03-0620 1,700,000  72,000 x  ip 
006216-08 1/100 

 

SB-04-0620 12,000  <2,500  109 
006216-10 1/10 

 

SB-05-0620 71,000,000 2,000,000 x  ip 
006216-12 1/100 

 

SB-06-0620 15,000  <2,500  94 
006216-14 1/10 

 

SB-07-0620 550  <250  102 
006216-16 

 

SB-08-0620 55 x 290  106 
006216-18 
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
Date Extracted:  06/15/20 
Date Analyzed:  06/16/20 and 06/18/20 
 

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) 
 
SB-08D-0620 310  <250  55 
006216-19 

 

SB-09-0620 61,000  <2,500   ip 
006216-21 1/10 

 

SB-01D-0620 470  <250  83 
006216-23 
 
 
Method Blank <50 <250 99 

00-1356 MB  

 

Method Blank <50 <250 87 

00-1410 MB2  
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
Date Extracted:  06/15/20 
Date Analyzed:  06/15/20, 06/16/20 and 06/17/20 
 

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 47-140) 
 
SB-0210-0620 94,000  <25,000   ip 
006216-01 1/100 
 

SB-01-0620 690,000  <25,000   ip 
006216-04 1/100 
 

SB-02-0620 78,000  <25,000   ip 
006216-06 1/100 
 

SB-03-0620 1,700,000  64,000 x  ip 
006216-08 1/100 
 

SB-04-0620 25,000  3,100 x 82 
006216-10 1/10 
 
SB-05-0620 62,000,000  1,500,000 x  ip 
006216-12 1/100 
 

SB-06-0620 18,000  <2,500  98 
006216-14 1/10 
 

SB-07-0620 1,100  <250  113 
006216-16 
 

SB-08-0620 280  330  110 
006216-18 
 

SB-08D-0620 640  <250  61 
006216-19 
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
Date Extracted:  06/15/20 
Date Analyzed:  06/15/20, 06/16/20 and 06/17/20 
 

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 47-140) 
 
SB-09-0620 54,000  <2,500   ip 
006216-21 1/10 
 

SB-01D-0620 880  <250  84 
006216-23 
 
 
Method Blank <50 <250 104 
00-1356 MB  
 

Method Blank <50 <250 86 
00-1410 MB2  
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Drum-2 Client: Crete Consulting 
Date Received: 06/13/20 Project: PoT-Parcel 40, F&BI 006216 
Date Extracted: 06/15/20 Lab ID: 006216-22 
Date Analyzed: 06/16/20 Data File: 006216-22.061 
Matrix: Soil Instrument: ICPMS2 
Units: mg/kg (ppm) Dry Weight Operator: SP 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic 1.59 
Barium 29.4 
Cadmium <1 
Chromium 10.2 
Lead 8.38 
Mercury <1 
Selenium <1 
Silver <1 
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Analysis For Total Metals By EPA Method 6020B 
 
Client ID: Method Blank Client: Crete Consulting 
Date Received: NA Project: PoT-Parcel 40, F&BI 006216 
Date Extracted: 06/15/20 Lab ID: I0-341 mb 
Date Analyzed: 06/15/20 Data File: I0-341 mb.112 
Matrix: Soil Instrument: ICPMS2 
Units: mg/kg (ppm) Dry Weight Operator: SP 
 
 Concentration 
Analyte: mg/kg (ppm) 
 
Arsenic <1 
Barium <1 
Cadmium <1 
Chromium <1 
Lead <1 
Mercury <1 
Selenium <1 
Silver <1 
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  006286-01 (Duplicate)
 
 
Analyte 

 
Reporting 

Units 

Sample 
Result 

(Wet Wt) 

Duplicate 
Result 

(Wet Wt) 
RPD 

(Limit 20) 
Benzene mg/kg (ppm) <0.1 <0.1 nm 
Toluene mg/kg (ppm) <0.1 <0.1 nm 
Ethylbenzene mg/kg (ppm) 0.62 <0.1 nm 
Xylenes mg/kg (ppm) 0.40 <0.3 nm 
Gasoline mg/kg (ppm) <5 13 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene mg/kg (ppm) 0.5 90 69-120 
Toluene mg/kg (ppm) 0.5 88 70-117 
Ethylbenzene mg/kg (ppm) 0.5 89 65-123 
Xylenes mg/kg (ppm) 1.5 90 66-120 
Gasoline mg/kg (ppm) 20 90 71-131 
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  006280-01 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Benzene ug/L (ppb) <1 <1 nm 
Toluene ug/L (ppb) <1 <1 nm 
Ethylbenzene ug/L (ppb) <1 <1 nm 
Xylenes ug/L (ppb) <3 <3 nm 
Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 50 95 65-118 
Toluene ug/L (ppb) 50 94 72-122 
Ethylbenzene ug/L (ppb) 50 100 73-126 
Xylenes ug/L (ppb) 150 99 74-118 
Gasoline ug/L (ppb) 1,000 109 69-134 
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
 
QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 

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

 
Laboratory Code:  006214-01 (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 98 64-133 10 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 108 58-147 
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
 

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 84 88 63-142 5 
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
 

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 96 88 61-133 9 
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
 

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 88 92 61-133 4 
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Date of Report:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
 

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:  06/24/20 
Date Received:  06/13/20 
Project:  PoT-Parcel 40, F&BI 006216 
 

QUALITY ASSURANCE RESULTS  
FOR THE ANALYSIS OF SOIL SAMPLES  

FOR TOTAL METALS USING EPA METHOD 6020B  
 
Laboratory Code:  006187-01 x5  (Matrix Spike) 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Sample 
Result 

(Wet wt) 

Percent 
Recovery 

MS 

Percent 
Recovery 

MSD 

 
Acceptance 

Criteria 

 
RPD 

(Limit 20) 
Arsenic mg/kg (ppm) 10 <5  83  83 75-125  0 
Barium mg/kg (ppm) 50 39.2  106  102 75-125  4 
Cadmium mg/kg (ppm) 10 <5  96  96 75-125  0 
Chromium mg/kg (ppm) 50 19.4  95  95 75-125  0 
Lead mg/kg (ppm) 50 13.9  97  100 75-125  3 
Mercury mg/kg (ppm 5 <5  100  97 75-125  3 
Selenium mg/kg (ppm) 5 <5  86  87 75-125  1 
Silver mg/kg (ppm) 10 <5  94  98 75-125  4 
 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting  

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Arsenic mg/kg (ppm) 10  92 80-120 
Barium mg/kg (ppm) 50  100 80-120 
Cadmium mg/kg (ppm) 10  99 80-120 
Chromium mg/kg (ppm) 50  101 80-120 
Lead mg/kg (ppm) 50  102 80-120 
Mercury mg/kg (ppm) 5  94 80-120 
Selenium mg/kg (ppm) 5  98 80-120 
Silver mg/kg (ppm) 10  101 80-120 
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Data Qualifiers & Definitions 
 
a - The analyte was detected at a level less than five times the reporting limit.  The RPD results may not 
provide reliable information on the variability of the analysis. 
 

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

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

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

cf - The sample was centrifuged prior to analysis. 
 

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

 

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

f - The sample was laboratory filtered prior to analysis. 
 

fb - The analyte was detected in the method blank. 
 

fc - The 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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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 

 
 
 
 
August 12, 2020 
 
 
 
Grant Hainsworth, Project Manager 
Crete Consulting 
108 S. Washington St., Suite 300  
Seattle, WA 98104 
 
Dear Mr Hainsworth: 
 
Included are the results from the testing of material submitted on August 6, 2020 from 
the Port of Tacoma, Parcel 40, F&BI 008077 project.  There are 13 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:  Jamie Stevens 
CTC0812R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on August 6, 2020 by Friedman & 
Bruya, Inc. from the Crete Consulting Port of Tacoma, Parcel 40, F&BI 008077 project.  
Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Crete Consulting 
008077 -01 SB-10-05 
008077 -02 SB-10-0820 
008077 -03 SB-10D-0820 
008077 -04 SB-11-09 
008077 -05 SB-110-09 
008077 -06 SB-11-0820 
008077 -07 SB-12-10 
008077 -08 SB-12-0820 
008077 -09 SB-12D-0820 
008077 -10 SB-13-09 
008077 -11 SB-13-0820 
008077 -12 SB-130-0820 
008077 -13 SB-14-09 
008077 -14 SB-14-0820 
008077 -15 SB-15-08 
008077 -16 SB-15-0820 
008077 -17 SB-16-05 
008077 -18 SB-16-0820 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  08/12/20 
Date Received:  08/06/20 
Project:  Port of Tacoma, Parcel 40, F&BI 008077 
Date Extracted:  08/06/20 
Date Analyzed:  08/07/20 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

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

 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-150) 
 
SB-10-05 <0.02 <0.02 <0.02 <0.06 <5 95 
008077-01 
 

SB-11-09 <0.02 j <0.1 3.3 2.6 1,500 112 
008077-04 1/5 
 

SB-110-09 <0.02 j <0.1 2.9 2.3 1,500 112 
008077-05 1/5 
 

SB-12-10 <0.02 <0.02 <0.02 <0.06 36 96 
008077-07 
 

SB-13-09 <0.02 j <0.1 2.0 1.7 1,400 115 
008077-10 1/5 
 

SB-14-09 <0.02 <0.02 <0.02 <0.06 <5 95 
008077-13 
 

SB-15-08 <0.02 <0.02 <0.02 <0.06 <5 94 
008077-15 
 

SB-16-05 <0.02 <0.02 <0.02 <0.06 <5 94 
008077-17 

 
 
Method Blank <0.02 <0.02 <0.02 <0.06 <5 94 
00-1780 MB  
 

Method Blank <0.02 <0.02 <0.02 <0.06 <5 94 
00-1399 MB2  
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Date of Report:  08/12/20 
Date Received:  08/06/20 
Project:  Port of Tacoma, Parcel 40, F&BI 008077 
Date Extracted:  08/10/20 
Date Analyzed:  08/10/20 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE,  

XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

Results Reported as ug/L (ppb) 
 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 52-124) 
 
SB-10-0820 <1 <1 <1 <3 <100 83 
008077-02 

 

SB-10D-0820 <1 <1 <1 <3 <100 85 
008077-03 

 

SB-11-0820 <1 <1 <1 <3 430 82 
008077-06 

 

SB-12-0820 <1 <1 <1 <3 <100 81 
008077-08 

 

SB-12D-0820 <1 <1 <1 <3 <100 82 
008077-09 

 

SB-13-0820 <1 <1 <1 <3 280 83 
008077-11 

 

SB-130-0820 <1 <1 <1 <3 320 78 
008077-12 

 

SB-14-0820 <1 <1 3.0 <3 1,200 83 
008077-14 

 

SB-15-0820 <1 <1 <1 <3 <100 80 
008077-16 

 

SB-16-0820 <1 <1 <1 <3 <100 83 
008077-18 

 
 
Method Blank <1 <1 <1 <3 <100 85 

00-1782 MB  
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Date of Report:  08/12/20 
Date Received:  08/06/20 
Project:  Port of Tacoma, Parcel 40, F&BI 008077 
Date Extracted:  08/06/20 
Date Analyzed:  08/06/20 
 

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 53-144) 
 
SB-10-05 <50  <250  89 
008077-01 
 

SB-11-09 8,000  550 x 97 
008077-04 
 

SB-110-09 9,400  640 x 99 
008077-05 
 

SB-12-10 150  <250  87 
008077-07 
 

SB-13-09 12,000  860 x 93 
008077-10 
 

SB-14-09 <50  <250  88 
008077-13 
 

SB-15-08 <50  <250  93 
008077-15 
 

SB-16-05 <50  <250  85 
008077-17 

 
 
Method Blank <50 <250 90 
00-1774 MB  
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Date of Report:  08/12/20 
Date Received:  08/06/20 
Project:  Port of Tacoma, Parcel 40, F&BI 008077 
Date Extracted:  08/06/20 
Date Analyzed:  08/06/20 and 08/07/20 
 

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) 
 
SB-10-0820 <50  <250  115 
008077-02 

 

SB-10D-0820 <50  <250  102 
008077-03 

 

SB-11-0820 5,900  <250  114 
008077-06 

 

SB-12-0820 2,600  1,300  102 
008077-08 

 

SB-12D-0820 <50  <250  113 
008077-09 

 

SB-13-0820 9,000  960 x 78 
008077-11 

 

SB-130-0820 12,000  1,400 x 66 
008077-12 

 

SB-14-0820 130,000  5,600 x  ip 
008077-14 1/10 

 

SB-15-0820 2,900  330 x 78 
008077-16 

 

SB-16-0820 <50  <250  132 
008077-18 
 
 
Method Blank <50 <250 115 

00-1776 MB  
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Date of Report:  08/12/20 
Date Received:  08/06/20 
Project:  Port of Tacoma, Parcel 40, F&BI 008077 
Date Extracted:  08/06/20 
Date Analyzed:  08/06/20 and 08/07/20 
 

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) 
 
SB-10-0820 <50  <250  97 
008077-02 
 
SB-10D-0820 400 x <250 101 
008077-03 
 
SB-11-0820 7,200  <250  103 
008077-06 
 
SB-12-0820 3,600  1,300  110 
008077-08 
 
SB-12D-0820 1,700 x 380 x 103 
008077-09 
 
SB-13-0820 12,000  1,400 x 71 
008077-11 
 
SB-130-0820 16,000  1,900 x 60 
008077-12 
 
SB-14-0820 150,000  6,200 x  ip 
008077-14 1/10 
 
SB-15-0820 2,900  410 x 66 
008077-16 
 
SB-16-0820 <50  <250  115 
008077-18 
 
 
Method Blank <50 <250 109 
00-1776 MB  
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Date of Report:  08/12/20 
Date Received:  08/06/20 
Project:  Port of Tacoma, Parcel 40, F&BI 008077 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  008054-02 (Duplicate)
 
 
Analyte 

 
Reporting 

Units 

Sample 
Result 

(Wet Wt) 

Duplicate 
Result 

(Wet Wt) 
RPD 

(Limit 20) 
Benzene mg/kg (ppm) <0.02 <0.02 nm 
Toluene mg/kg (ppm) <0.02 <0.02 nm 
Ethylbenzene mg/kg (ppm) <0.02 <0.02 nm 
Xylenes mg/kg (ppm) <0.06 <0.06 nm 
Gasoline mg/kg (ppm) <5 <5 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene mg/kg (ppm) 0.5 94 69-120 
Toluene mg/kg (ppm) 0.5 94 70-117 
Ethylbenzene mg/kg (ppm) 0.5 96 65-123 
Xylenes mg/kg (ppm) 1.5 93 66-120 
Gasoline mg/kg (ppm) 20 95 71-131 
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Date of Report:  08/12/20 
Date Received:  08/06/20 
Project:  Port of Tacoma, Parcel 40, F&BI 008077 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  008020-01 (Duplicate)
 
 
Analyte 

 
Reporting 

Units 

Sample 
Result 

(Wet Wt) 

Duplicate 
Result 

(Wet Wt) 
RPD 

(Limit 20) 
Benzene mg/kg (ppm) <0.02 <0.02 nm 
Toluene mg/kg (ppm) <0.02 <0.02 nm 
Ethylbenzene mg/kg (ppm) <0.02 <0.02 nm 
Xylenes mg/kg (ppm) <0.06 <0.06 nm 
Gasoline mg/kg (ppm) <5 <5 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene mg/kg (ppm) 0.5 92 69-120 
Toluene mg/kg (ppm) 0.5 94 70-117 
Ethylbenzene mg/kg (ppm) 0.5 96 65-123 
Xylenes mg/kg (ppm) 1.5 93 66-120 
Gasoline mg/kg (ppm) 20 90 71-131 
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Date of Report:  08/12/20 
Date Received:  08/06/20 
Project:  Port of Tacoma, Parcel 40, F&BI 008077 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  008021-01 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Benzene ug/L (ppb) <1 <1 nm 
Toluene ug/L (ppb) <1 <1 nm 
Ethylbenzene ug/L (ppb) <1 <1 nm 
Xylenes ug/L (ppb) <3 <3 nm 
Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 50 99 65-118 
Toluene ug/L (ppb) 50 99 72-122 
Ethylbenzene ug/L (ppb) 50 100 73-126 
Xylenes ug/L (ppb) 150 100 74-118 
Gasoline ug/L (ppb) 1,000 108 69-134 
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Date of Report:  08/12/20 
Date Received:  08/06/20 
Project:  Port of Tacoma, Parcel 40, F&BI 008077 
 
QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 

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

 
Laboratory Code:  008075-01 (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 <50 102 104 64-133 2 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 94 58-147 
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Date of Report:  08/12/20 
Date Received:  08/06/20 
Project:  Port of Tacoma, Parcel 40, F&BI 008077 
 

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 84 96 61-133 13 
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Date of Report:  08/12/20 
Date Received:  08/06/20 
Project:  Port of Tacoma, Parcel 40, F&BI 008077 
 

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 88 92 63-142 4 
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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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October 12, 2020 
 
 
 
Grant Hainsworth, Project Manager 
Crete Consulting 
108 S. Washington St., Suite 300  
Seattle, WA 98104 
 
Dear Mr Hainsworth: 
 
Included are the results from the testing of material submitted on October 5, 2020 from 
the Port of Tacoma Parcel 40, F&BI 010077 project.  There are 6 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:  Rusty Jones 
CTC1012R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on October 5, 2020 by Friedman & 
Bruya, Inc. from the Crete Consulting Port of Tacoma Parcel 40, F&BI 010077 project.  
Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Crete Consulting 
010077 -01 MW-11-10-11.5 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  10/12/20 
Date Received:  10/05/20 
Project:  Port of Tacoma Parcel 40, F&BI 010077 
Date Extracted:  10/07/20 
Date Analyzed:  10/08/20 
 

RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

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

 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 50-132) 
 
MW-11-10-11.5 <0.02 <0.02 <0.02 <0.06 <5 78 
010077-01 
 
 

Method Blank <0.02 <0.02 <0.02 <0.06 <5 77 
00-2168 MB  
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Date of Report:  10/12/20 
Date Received:  10/05/20 
Project:  Port of Tacoma Parcel 40, F&BI 010077 
Date Extracted:  10/06/20 
Date Analyzed:  10/06/20 
 

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

DIESEL AND MOTOR OIL 
USING METHOD NWTPH-Dx  

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

 
 Surrogate 
Sample ID Diesel Range Motor Oil Range (% Recovery) 
Laboratory ID (C10-C25) (C25-C36) (Limit 56-165) 
 
MW-11-10-11.5 <50  <250  89 
010077-01 
 
 
Method Blank <50 <250 81 
00-2274 MB  
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Date of Report:  10/12/20 
Date Received:  10/05/20 
Project:  Port of Tacoma Parcel 40, F&BI 010077 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF SOIL SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  010077-01 (Duplicate)
 
 
Analyte 

 
Reporting 

Units 

Sample 
Result 

(Wet Wt) 

Duplicate 
Result 

(Wet Wt) 

 
RPD 

(Limit 20) 
Benzene mg/kg (ppm) <0.02 <0.02 nm 
Toluene mg/kg (ppm) <0.02 0.032 nm 
Ethylbenzene mg/kg (ppm) <0.02 <0.02 nm 
Xylenes mg/kg (ppm) <0.06 <0.06 nm 
Gasoline mg/kg (ppm) <5 <5 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene mg/kg (ppm) 0.5 90 66-121 
Toluene mg/kg (ppm) 0.5 88 72-128 
Ethylbenzene mg/kg (ppm) 0.5 90 69-132 
Xylenes mg/kg (ppm) 1.5 93 69-131 
Gasoline mg/kg (ppm) 20 80 61-153 
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Date of Report:  10/12/20 
Date Received:  10/05/20 
Project:  Port of Tacoma Parcel 40, F&BI 010077 
 
QUALITY ASSURANCE RESULTS FROM THE ANALYSIS OF SOIL SAMPLES 

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

 
Laboratory Code:  010077-01 (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 90 104 63-146 14 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Diesel Extended mg/kg (ppm) 5,000 98 79-144 
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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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November 25, 2020 
 
 
 
Grant Hainsworth, Project Manager 
Crete Consulting 
108 S. Washington St., Suite 300  
Seattle, WA 98104 
 
Dear Mr Hainsworth: 
 
Included are the results from the testing of material submitted on November 18, 2020 
from the Port of Tacoma, Parcel 40, F&BI 011334 project.  There are 8 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:  Rusty Jones 
CTC1125R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 18, 2020 by Friedman 
& Bruya, Inc. from the Crete Consulting Port of Tacoma, Parcel 40, F&BI 011334 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Crete Consulting 
011334 -01 GEI-MW11-1120 
011334 -02 GEI-MW3-1120 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  11/25/20 
Date Received:  11/18/20 
Project:  Port of Tacoma, Parcel 40, F&BI 011334 
Date Extracted:  11/19/20 
Date Analyzed:  11/19/20 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE,  

XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

Results Reported as ug/L (ppb) 
 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 52-124) 
 
GEI-MW11-1120 <1 <1 <1 <3 <100 83 
011334-01 
 

GEI-MW3-1120 <1 <1 <1 <3 <100 82 
011334-02 
 
 

Method Blank <1 <1 <1 <3 <100 83 
00-2424 MB  
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Date of Report:  11/25/20 
Date Received:  11/18/20 
Project:  Port of Tacoma, Parcel 40, F&BI 011334 
Date Extracted:  11/19/20 
Date Analyzed:  11/19/20 
 

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) 
 
GEI-MW11-1120 <50  <250  127 
011334-01 
 

GEI-MW3-1120 <50  <250  115 
011334-02 
 
 

Method Blank <50 <250 116 
00-2542 MB  
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Date of Report:  11/25/20 
Date Received:  11/18/20 
Project:  Port of Tacoma, Parcel 40, F&BI 011334 
Date Extracted:  11/19/20 
Date Analyzed:  11/19/20 
 

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) 
 
GEI-MW11-1120 150 x <250  109 
011334-01 
 

GEI-MW3-1120 430 x 540 x 103 
011334-02 
 
 
Method Blank <50 <250 95 
00-2542 MB  
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Date of Report:  11/25/20 
Date Received:  11/18/20 
Project:  Port of Tacoma, Parcel 40, F&BI 011334 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  011333-05 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Benzene ug/L (ppb) <1 <1 nm 
Toluene ug/L (ppb) <1 <1 nm 
Ethylbenzene ug/L (ppb) <1 <1 nm 
Xylenes ug/L (ppb) <3 <3 nm 
Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 50 106 65-118 
Toluene ug/L (ppb) 50 99 72-122 
Ethylbenzene ug/L (ppb) 50 97 73-126 
Xylenes ug/L (ppb) 150 96 74-118 
Gasoline ug/L (ppb) 1,000 97 69-134 
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Date of Report:  11/25/20 
Date Received:  11/18/20 
Project:  Port of Tacoma, Parcel 40, F&BI 011334 
 

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 83 102 61-133 20 
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Date of Report:  11/25/20 
Date Received:  11/18/20 
Project:  Port of Tacoma, Parcel 40, F&BI 011334 
 

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 89 108 63-142 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. 
 
 





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 

 
 
 
 
December 1, 2020 
 
 
 
Grant Hainsworth, Project Manager 
Crete Consulting 
108 S. Washington St., Suite 300  
Seattle, WA 98104 
 
Dear Mr Hainsworth: 
 
Included are the results from the testing of material submitted on November 19, 2020 
from the Port of Tacoma Parcel 40, F&BI 011362 project.  There are 8 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:  Rusty Jones, Jamie Stevens 
CTC1201R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 19, 2020 by Friedman 
& Bruya, Inc. from the Crete Consulting Port of Tacoma Parcel 40, F&BI 011362 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Crete Consulting 
011362 -01 GEI-MW10-1120 
011362 -02 GEI-MW5-1120 
011362 -03 GEI-MW8-1120 
011362 -04 GEI-MW6-1120 
011362 -05 DUP-1120 
011362 -06 GEI-MW1-1120 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  12/01/20 
Date Received:  11/19/20 
Project:  Port of Tacoma Parcel 40, F&BI 011362 
Date Extracted:  11/24/20 
Date Analyzed:  11/25/20 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE,  

XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

Results Reported as ug/L (ppb) 
 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 52-124) 
 
GEI-MW10-1120 <1 <1 <1 <3 <100 87 
011362-01 
 

GEI-MW5-1120 <1 <1 <1 <3 <100 87 
011362-02 
 

GEI-MW8-1120 <1 <1 <1 <3 130 88 
011362-03 
 

GEI-MW6-1120 <1 <1 <1 <3 <100 88 
011362-04 
 

DUP-1120 <1 <1 <1 <3 <100 87 
011362-05 
 

GEI-MW1-1120 46 6.7 22 14 1,700 102 
011362-06 
 
 

Method Blank <1 <1 <1 <3 <100 84 
00-2430 MB  
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Date of Report:  12/01/20 
Date Received:  11/19/20 
Project:  Port of Tacoma Parcel 40, F&BI 011362 
Date Extracted:  11/20/20 
Date Analyzed:  11/24/20 
 

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) 
 
GEI-MW10-1120 <50  <250  111 
011362-01 
 

GEI-MW5-1120 <50  <250  116 
011362-02 
 

GEI-MW8-1120 550  <250  122 
011362-03 
 

GEI-MW6-1120 <50  <250  118 
011362-04 
 

DUP-1120 <50  <250  116 
011362-05 
 

GEI-MW1-1120 8,500  320 x 123 
011362-06 
 
 

Method Blank <50 <250 122 
00-2574 MB  
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Date of Report:  12/01/20 
Date Received:  11/19/20 
Project:  Port of Tacoma Parcel 40, F&BI 011362 
Date Extracted:  11/20/20 
Date Analyzed:  11/20/20 
 

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) 
 
GEI-MW10-1120 720 x 430 x 129 
011362-01 
 

GEI-MW5-1120 370 x <250  114 
011362-02 
 

GEI-MW8-1120 2,400 x 820 x 79 
011362-03 
 

GEI-MW6-1120 270 x 440 x 117 
011362-04 
 

DUP-1120 730 x 400 x 127 
011362-05 
 

GEI-MW1-1120 25,000  5,600  134 
011362-06 
 
 
Method Blank <50 <250 122 
00-2574 MB  
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Date of Report:  12/01/20 
Date Received:  11/19/20 
Project:  Port of Tacoma Parcel 40, F&BI 011362 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  011371-02 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Benzene ug/L (ppb) <1 <1 nm 
Toluene ug/L (ppb) <1 <1 nm 
Ethylbenzene ug/L (ppb) <1 <1 nm 
Xylenes ug/L (ppb) <3 <3 nm 
Gasoline ug/L (ppb) <100 <100 nm 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 50 107 65-118 
Toluene ug/L (ppb) 50 100 72-122 
Ethylbenzene ug/L (ppb) 50 99 73-126 
Xylenes ug/L (ppb) 150 97 74-118 
Gasoline ug/L (ppb) 1,000 98 69-134 
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Date of Report:  12/01/20 
Date Received:  11/19/20 
Project:  Port of Tacoma Parcel 40, F&BI 011362 
 

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 94 95 63-142 1 
 
 



FRIEDMAN & BRUYA, INC. 
_________________________________________________ 

ENVIRONMENTAL CHEMISTS 

 7 

 
Date of Report:  12/01/20 
Date Received:  11/19/20 
Project:  Port of Tacoma Parcel 40, F&BI 011362 
 

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 96 63-142 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. 
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Michael Erdahl, B.S. (206) 285-8282 
Arina Podnozova, B.S. fbi@isomedia.com 
Eric Young, B.S. www.friedmanandbruya.com 

 
 
 
 
December 1, 2020 
 
 
 
Grant Hainsworth, Project Manager 
Crete Consulting 
108 S. Washington St., Suite 300  
Seattle, WA 98104 
 
Dear Mr Hainsworth: 
 
Included are the results from the testing of material submitted on November 20, 2020 
from the Port of Tacoma, Parcel 40, F&BI 011391 project.  There are 8 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:  Rusty Jones, Jamie Stevens 
CTC1201R.DOC 
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CASE NARRATIVE 
This case narrative encompasses samples received on November 20, 2020 by Friedman 
& Bruya, Inc. from the Crete Consulting Port of Tacoma, Parcel 40, F&BI 011391 
project.  Samples were logged in under the laboratory ID’s listed below. 
 
Laboratory ID Crete Consulting 
011391 -01 GEI-MW9-1120 
011391 -02 GEI-MW4-1120 
011391 -03 GEI-MW2-1120 
 
 
 
All quality control requirements were acceptable. 
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Date of Report:  12/01/20 
Date Received:  11/20/20 
Project:  Port of Tacoma, Parcel 40, F&BI 011391 
Date Extracted:  11/25/20 
Date Analyzed:  11/25/20 
 

RESULTS FROM THE ANALYSIS OF WATER SAMPLES 
FOR BENZENE, TOLUENE, ETHYLBENZENE,  

XYLENES AND TPH AS GASOLINE 
USING METHODS 8021B AND NWTPH-Gx  

Results Reported as ug/L (ppb) 
 
   Ethyl Total Gasoline Surrogate 
Sample ID Benzene Toluene Benzene Xylenes Range (% Recovery) 
Laboratory ID      (Limit 52-124) 
 
GEI-MW9-1120 <1 <1 <1 <3 360 86 
011391-01 
 

GEI-MW4-1120 <1 <1 <1 <3 <100 85 
011391-02 
 

GEI-MW2-1120 <1 <1 <1 <3 <100 86 
011391-03 
 
 

Method Blank <1 <1 <1 <3 <100 84 
00-2593 MB  
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Date of Report:  12/01/20 
Date Received:  11/20/20 
Project:  Port of Tacoma, Parcel 40, F&BI 011391 
Date Extracted:  11/23/20 
Date Analyzed:  11/24/20 
 

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) 
 
GEI-MW9-1120 920  <250  136 
011391-01 
 

GEI-MW4-1120 <50  <250  126 
011391-02 
 

GEI-MW2-1120 <50  <250  87 
011391-03 
 
 

Method Blank <50 <250 120 
00-2585 MB  
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Date of Report:  12/01/20 
Date Received:  11/20/20 
Project:  Port of Tacoma, Parcel 40, F&BI 011391 
Date Extracted:  11/23/20 
Date Analyzed:  11/23/20 
 

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 47-140) 
 
GEI-MW9-1120 2,900  <250  95 
011391-01 
 

GEI-MW4-1120 370 x <250  139 
011391-02 
 

GEI-MW2-1120 1,500 x 330 x 89 
011391-03 
 
 
Method Blank <50 <250 130 
00-2585 MB  
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Date of Report:  12/01/20 
Date Received:  11/20/20 
Project:  Port of Tacoma, Parcel 40, F&BI 011391 
 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR BENZENE, TOLUENE, ETHYLBENZENE, 

 XYLENES, AND TPH AS GASOLINE  
USING EPA METHOD 8021B AND NWTPH-Gx  

 
Laboratory Code:  011391-01 (Duplicate)
 
Analyte 

Reporting 
Units 

Sample 
Result 

Duplicate 
Result 

RPD 
(Limit 20) 

Benzene ug/L (ppb) <1 <1 nm 
Toluene ug/L (ppb) <1 <1 nm 
Ethylbenzene ug/L (ppb) <1 <1 nm 
Xylenes ug/L (ppb) <3 <3 nm 
Gasoline ug/L (ppb) 360 370 1 
 
Laboratory Code:  Laboratory Control Sample 
 
 
Analyte 

 
Reporting 

Units 

 
Spike 
Level 

Percent 
Recovery 

LCS 

 
Acceptance 

Criteria 
Benzene ug/L (ppb) 50 102 65-118 
Toluene ug/L (ppb) 50 97 72-122 
Ethylbenzene ug/L (ppb) 50 95 73-126 
Xylenes ug/L (ppb) 150 94 74-118 
Gasoline ug/L (ppb) 1,000 98 69-134 
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Date of Report:  12/01/20 
Date Received:  11/20/20 
Project:  Port of Tacoma, Parcel 40, F&BI 011391 
 

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 89 90 63-142 1 
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Date of Report:  12/01/20 
Date Received:  11/20/20 
Project:  Port of Tacoma, Parcel 40, F&BI 011391 
 

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) 2,500 100 104 61-133 4 
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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. 
 
 

























 
 
TO:    Sarah Weeks, Port of Tacoma 

FROM:    Grant Hainsworth – CRETE Consulting Inc. 

PROJECT:  Parcel 40, Building 600 – Port of Tacoma, Tacoma, WA 

Professional Services 101486.01 

SUBJECT:  Review of NWTPH‐Dx Chromatograms (PSA No.  071251) 

DATE:    January 21, 2022 

CC:    Rob Healy – Port of Tacoma 

 

This memorandum presents a review of TPH chromatograms from soil and groundwater samples 
collected at Building 600. Likely sources in the vicinity of Building 600 include diesel and Bunker C 
associated with former railyard operations and lube oil from a documented pipe leak. Diesel is most 
likely to be the primary contaminant since the investigation locations were in close proximity to the 
former True’s Oil 1.25‐million‐gallon diesel tank, a 4‐inch diesel line between the former tank and the 
former Milwaukee Railyard, and a former 14,000‐gallon diesel UST on the Former Milwaukee Railyard. 
 
Although there was no known gasoline source, gasoline was regularly detected in soil and groundwater 
samples. These gasoline detections usually occurred when TPH‐DRO and TPH‐ORO were also detected. 
In addition, the TPH‐GRO concentration generally increased in proportion of the TPH‐DRO/ORO 
concentration suggesting that the TPH‐GRO response was primarily due to the middle distillate rather 
than gasoline‐range hydrocarbons. Figure 1 illustrates this relationship based on analytical results for 
the soil samples collected in 2020. Groundwater data collected in 2020 from direct push probes and 
monitoring wells exhibit a similar pattern.  
 
Since the TPH‐GRO concentrations were present at concentrations in proportion to the TPH‐DRO/ORO 
concentration, chromatograms were reviewed to better understand the nature of contamination. The 
NWTPH‐Dx chromatograms for soil and groundwater samples collected during 2020 are included in 
Appendix E of the summary report (CRETE 2021). The NWTPH‐Dx chromatograms suggest that the 
primary contaminant is a middle distillate, such as diesel, but when compared to the diesel standard, 
there is additional response in the lighter hydrocarbon range. Figure 2 provides a selection of 
chromatograms to illustrate this observation. Furthermore, it was suggested by the analytical laboratory 
that the gasoline concentrations are primarily due to this lighter fraction middle distillate rather than 
gasoline, although the presence of a small amount of weathered gasoline cannot be ruled out. 
Historically, lighter middle distillates such as kerosene were added to diesel fuels to improve cold 
weather properties.  
 
While some weathered gasoline or kerosene may be present, it’s possible that the reported TPH‐GRO 
concentrations are not accurately quantified. Since the TPH‐GRO quantification is performed based on 
the gasoline standard and the contaminants present do not resemble the standard, the reported TPH‐
GRO concentrations may be reported at significantly greater concentrations than are actually present in 
the gasoline‐range. 
 
Soil and groundwater samples were also collected and analyzed in 2019 (AnchorQEA 2019a,b). These 
data follow a similar pattern with the exception of 2 soil samples that had reported TPH‐GRO 
concentrations that exceeded or were approximately equivalent to the TPH‐DRO/ORO concentration 
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(P40‐UST‐03‐8 and P40‐UST‐04‐14.5, respectively). The contaminant was identified by the analytical 
laboratory as a middle distillate and the chromatograms (Figure 3) are similar to the 2020 soil sample 
chromatograms. As noted above, the TPH‐GRO concentrations may be reported at significantly greater 
concentrations that are actually present due to the quantification method. In addition to the elevated 
TPH‐GRO concentration reported for sample P40‐UST‐03‐8, these two samples were also notable for the 
lower reported TPH‐DRO concentrations relative to the TPH‐GRO concentrations plus the concentrations 
did not appear to reflect the contamination descriptions provided on the borehole logs. One possible 
explanation for the low TPH‐DRO concentrations is that these samples were analyzed by a different 
laboratory and extraction of these samples was performed using microwave extraction rather than 
ultrasonic extraction. It’s possible that the microwave extraction method did not adequately extract the 
petroleum from the finer‐grained portions of the soil matrix. 
 
In summary, the primary source of contamination at Building 600 is a middle distillate, likely diesel fuel. 
Lighter fraction hydrocarbons such as weathered gasoline or kerosene are present but the TPH‐GRO 
concentrations appear to be driven by bleed over of the middle distillate and may be reported at higher 
concentrations than are actually present. The elevated TPH‐GRO concentration reported for 2019 
sample P40‐UST‐03‐8 does not appear to accurately reflect site conditions and some TPH‐DRO/ORO 
concentrations for 2019 soil samples may be under reported due to the use of the microwave extraction 
methodology.  
 
Figure 1. TPH-GRO versus TPH-DRO/ORO for Soil Samples Collected in 2020 
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1 Tidal Study 
A tidal study was conducted at the Parcel 40 site at the Port of Tacoma between November 2 

and November 6, 2020. The tidal study was conducted to evaluate the extent of the tidal 

influence across Parcel 40 via use of the existing monitor wells. Tidal lags or the delay between 

low tide, from NOAA tidal data, and low water observed in each well measured. These tidal lags 

were used to time the groundwater monitoring event conducted during November 2020. 

1.1 Data Collection 
Water levels were measured using eight Level TROLL 400 data loggers, one BaroTROLL data 

logger, and a Heron H01L Oil/Water Interface probe. All transducers were set to record on a 3‐

minute interval.  The Level TROLL 400 data loggers measure and record pressure and 

temperature and record a calculated level depth to water (function of water pressure and 

programmed depth). Data loggers were installed in monitoring wells MW‐1, MW‐3, MW‐4, 

MW‐5, MW‐6, MW‐8, MW‐10, MW‐11. Tidal measurements were downloaded from tide gauge 

NOAA station 9446484 in Tacoma, WA. Barometric pressure at the site was recorded by the 

BaroTROLL data logger mounted to a utility pole in the vicinity of the monitor wells. 

Depth to water was measured manually to the nearest 0.01‐feet concurrent with transducer 

installation and removal. Transducer water levels were corrected for barometric pressure 

change and corrected for instrument drift using the manual water level measurements and In‐

Situ Win‐Situ 5.7.6.1 software. No specific conductivity measurements (indicates the salinity of 

water) were collected during the tidal study, although water quality parameters were collected 

during the groundwater monitoring event conducted from November 18 through November 20, 

2020. This water quality data confirms fresh water conditions present at the site with specific 

conductance ranges from 905 to 2,697 micro‐Siemens per centimeter. 

1.2 Results 
Corrected hydrographs are included in Figure F‐1. Tidal efficiency is the ratio of variations in 

water levels observed in wells relative to measured tidal fluctuation. For this study, the tidal 

efficiency was calculated for tide cycles from November 2 through November 6, 2020 (Tables F‐

1, F‐2, F‐3, and F‐4). The tidal efficiencies ranged from 4.9% to 16.3%, depending on the specific 

tide cycle (day). 

Tidal lags are the delay between peaks/troughs (minimums/maximums) in a given tide cycle, 

and ranged from 2 hours and 9 minutes (2:09) to 6:26 over the duration of this tidal study at 

Parcel 40. 

Average water levels were calculated based on water levels measured from November 2 to 

November 6, as measured by the Level TROLLs (barometrically corrected and instrument drift 

corrected). Contours of average water level elevations are used to estimate the net 

groundwater flow direction(s). The hydraulic gradient based on the average water levels ranged 

from about 0.001 to 0.002 ft/ft for flow southwest to the Puyallup River. The hydraulic gradient 



was about 0.0001 ft/ft for flow to the north and northwest but there very limited data 

available.  

One well, MW‐1, did not exhibit tidal efficiency above 0%. The numerical data consistently 

demonstrated no clear higher high water peaks during the observed tidal cycles. It is plausible 

that the compacted soils and likely fill below Building 600 disrupt groundwater flow between 

MW‐1 and the shoreline and nearshore tidal environments. The hydrograph of MW‐1 water 

elevations is included as Figure F‐2. 

Groundwater flow direction at any given time is partially a function of the corresponding tide. 

To determine general groundwater flow direction(s), a net groundwater flow figure was 

calculated. The water elevation data recorded from 5:06PM on November 2 through 9:24AM 

on November 6 was averaged at each studied well and the data were contoured to map the 

average water elevation conditions. Figure F‐3 depicts the Net Groundwater Flow from this 

tidal study. Groundwater flow on the western half of the site flows west/southwest towards 

the Puyallup River. Groundwater flow to the east and northeast of Building 600 generally flows 

north with a groundwater high, or mound, at the very east end of Building 600. 

Tables 
Table C‐1  Summary of Tidal Variations, 11/2‐3/2020 

Table C‐2  Summary of Tidal Variations, 11/4/2020 

Table C‐3  Summary of Tidal Variations, 11/5/2020 

Table C‐4  Summary of Tidal Variations, 11/6/2020 

Figures 
Figure C‐1  Tidal Study Hydrograph 
Figure C‐2  Tidal Study MW‐1 Hydrograph 

Figure C‐3  Net Groundwater Flow 



Port of Tacoma, Parcel 40

Tidal Study

Table C‐1 Summary of Tidal Variations
11/2/2020 through 11/3/2020

Lag Time Tidal

Well Time Elevation Time Elevation Time Elevation Time Elevation LLW Efficiency Comment

MW‐1 23:54 ‐0.84 7:00 11.62 5:20 8.37 5:26 ‐1.49% No clear HHW peak

MW‐3 23:54 ‐0.84 7:00 11.62 3:20 7.84 11:32 8.93 3:26 11.43%

MW‐4 23:54 ‐0.84 7:00 11.62 2:52 7.77 10:37 8.80 2:58 12.10%

MW‐5 23:54 ‐0.84 7:00 11.62 2:33 6.93 9:48 8.76 2:39 6.81%

MW‐6 23:54 ‐0.84 7:00 11.62 3:49 7.92 12:01 8.79 3:55 14.32%

MW‐8 23:54 ‐0.84 7:00 11.62 3:51 7.80 11:39 8.64 3:57 14.83%

MW‐10 23:54 ‐0.84 7:00 11.62 2:30 6.33 9:27 8.86 2:36 4.92%

MW‐11 23:54 ‐0.84 7:00 11.62 3:24 7.09 10:42 8.64 3:30 8.04%

NOTES:

All elevation data in feet above mean lower low water.

LLW‐ Lower Low Water

HHW ‐ Higher High Water

Tidal LLW Monitor Well Observed LLW Monitor Well Observed HHWTidal HHW



Port of Tacoma, Parcel 40

Tidal Study

Table C‐2 Summary of Tidal Variations
11/4/2020

Lag Time Tidal

Well Time Elevation Time Elevation Time Elevation Time Elevation LLW Efficiency Comment

MW‐1 0:30 ‐0.94 7:42 11.70 6:35 8.35 6:05 ‐1.51% No clear HHW peak

MW‐3 0:30 ‐0.94 7:42 11.70 4:14 7.91 12:02 8.97 3:44 11.92%

MW‐4 0:30 ‐0.94 7:42 11.70 3:07 7.83 11:04 8.83 2:37 12.64%

MW‐5 0:30 ‐0.94 7:42 11.70 3:06 7.05 10:24 8.81 2:36 7.18%

MW‐6 0:30 ‐0.94 7:42 11.70 4:49 8.01 13:19 8.83 4:19 15.41%

MW‐8 0:30 ‐0.94 7:42 11.70 4:15 7.88 12:30 8.69 3:45 15.60%

MW‐10 0:30 ‐0.94 7:42 11.70 2:39 6.47 10:03 8.91 2:09 5.18%

MW‐11 0:30 ‐0.94 7:42 11.70 3:30 7.19 11:27 8.69 3:00 8.43%

NOTES:

All elevation data in feet above mean lower low water.

LLW‐ Lower Low Water

HHW ‐ Higher High Water

Tidal LLW Monitor Well Observed LLW Monitor Well Observed HHWTidal HHW



Port of Tacoma, Parcel 40

Tidal Study

Table C‐3 Summary of Tidal Variations
11/5/2020

Lag Time Tidal

Well Time Elevation Time Elevation Time Elevation Time Elevation LLW Efficiency Comment

MW‐1 1:06 ‐0.81 8:30 11.67 6:26 8.40 5:20 ‐1.49% No clear HHW peak

MW‐3 1:06 ‐0.81 8:30 11.67 4:38 8.01 13:05 9.11 3:32 11.35%

MW‐4 1:06 ‐0.81 8:30 11.67 4:22 7.93 13:10 8.95 3:16 12.24%

MW‐5 1:06 ‐0.81 8:30 11.67 3:54 7.20 11:06 8.93 2:48 7.21%

MW‐6 1:06 ‐0.81 8:30 11.67 5:16 8.07 13:10 8.95 4:10 14.18%

MW‐8 1:06 ‐0.81 8:30 11.67 5:18 7.94 13:42 8.83 4:12 14.02%

MW‐10 1:06 ‐0.81 8:30 11.67 3:39 6.71 10:48 9.03 2:33 5.38%

MW‐11 1:06 ‐0.81 8:30 11.67 4:24 7.33 12:30 8.82 3:18 8.38%

NOTES:

All elevation data in feet above mean lower low water.

LLW‐ Lower Low Water

HHW ‐ Higher High Water

Tidal LLW Monitor Well Observed LLW Monitor Well Observed HHWTidal HHW



Port of Tacoma, Parcel 40

Tidal Study

Tidal C‐4 Summary of Tidal Variations
11/6/2020

Lag Time Tidal

Well Time Elevation Time Elevation Time Elevation Time Elevation LLW Efficiency Comment

MW‐1 1:54 ‐0.46 9:24 11.59 8:20 8.61 6:26 ‐1.40% No clear HHW peak

MW‐3 1:54 ‐0.46 9:24 11.59 5:59 8.31 13:20 9.25 4:05 12.82%

MW‐4 1:54 ‐0.46 9:24 11.59 5:13 8.19 ‐‐‐ ‐‐‐ 3:19 ‐‐‐

Ceased recording 

prior to HHW peak

MW‐5 1:54 ‐0.46 9:24 11.59 5:03 7.62 12:03 9.09 3:09 8.20%

MW‐6 1:54 ‐0.46 9:24 11.59 6:19 8.3 13:49 9.06 4:25 15.86%

MW‐8 1:54 ‐0.46 9:24 11.59 6:12 8.16 13:03 8.90 4:18 16.28%

MW‐10 1:54 ‐0.46 9:24 11.59 4:18 7.20 11:45 9.19 2:24 6.06%

MW‐11 1:54 ‐0.46 9:24 11.59 5:09 7.72 12:51 8.98 3:15 9.56%

NOTES:

All elevation data in feet above mean lower low water.

LLW‐ Lower Low Water

HHW ‐ Higher High Water

Tidal LLW Monitor Well Observed LLW Monitor Well Observed HHWTidal HHW
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